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1 Introduction

he future is in the present of financial reportiprgictices and it is there to stay. To

attribute relevance to a financial report, the us@n of estimates and other future-

oriented information, and the relating infringemehteliability, are unavoidable. While

estimates and other future-oriented informationuthdbe unbiased and based on
enterprises’ best beliefs, a sufficient basis felidd by investors and other users of financial
statements should also be created and maintained.

The decrease in investor confidence in recent yibatswas related to financial reporting and to
which standard setters and supervisory agentsectacith a mass of rules has many different
roots. Some of those roots relate to astonishing lutal misbehaviour, fraud and poor
accounting processes, while others relate to @itstwhere projections were not fulfilled and
there were insufficient reserves to survive thapimintment.

The Enron case in 2001 is interesting to reviethis respect. After having reported a loss for the
third quarter of 2001 of USD 618 million, Enron annced a restatement of their financial
statements for the period 1997 — 2000 and for itlsé tivo quarters of 2001. According to this
restatement, the net income for 2000 should haea hSD 847 million instead of USD 979
million (difference: 13%). Total assets at the @fi@000 should have been USD 64,775 million
instead of USD 65,503 million (difference: 1%). 8#wlders’ equity at the end of 2000 should
have been USD 10,306 million (ratio to total ass&886) instead of USD 11,470 million (ratio to
total assets: 18%; difference: 10%). These downveajdstments are serious, but do not look
lethal at first sight. Nevertheless, the dependesfcEnron on its debt rating in order to have
sufficient liquidity for doing business, combinedtiwthe reaction of the financial markets to the
restatements and other facts revealed, made therfofivoluntary bankruptcy under Chapter 11
of the US Bankruptcy Code in December 2001, afterintended takeover by Dynegy had failed.
An important fact was that the greater part ofdbenward restatements was caused by Special
Purpose Entities, for which Enron was not suppdaetbast reported as such) to stand at risk for.
This gave investors another perception view of Bizroisk profile in a market that was already
troubled by so many dramatic events. Another fivenths later, the company reported an
indicative loss in book value of USD 24 billion.i$tincluded an amount of about USD 14 billion
that was attributed to the commencement of the @hdgd cases, causing reduced expected sales
value, reduced expected value of assets and desigicsell. The remainder related to downward
price-risk adjustments, etc. In relation to thasghtening amounts, it is interesting to know that
Enron used a Value At Risk approach to manage amalsuane their risks. According to their
external filing for 2000, there was a 5% probapitihat Enron would lose more than USD 66
million in one day because of movements in commyogitices. Likewise, there was a 5%
probability of losing more than USD 59 million im® day because of movements in the value of
merchant investments.

Really frightening in this story is the speed df tllunge. After filing the third quarter figuresdan
the restatements, the company had no liquidityobresicy buffers to continue its business and
the financial markets punished Enron severely f@representing value and risk. Consequently,
they were no longer prepared to supply Enron with tunds necessary to continue doing
business. This made the measurement of balancé idras such as investments, goodwill and
property, plant and equipment no longer true, énd testroyed the value that such assets had on



a going concern basis. But the largest problemthaisEnron had risk exposures that exceeded
the financial strength of the company by far arat the magnitude of this problem (only partly
caused by the fact that certain exposures wereneotsly kept off balance for accounting
purposes) became visible at the moment when thlsedosn these exposures were measured. In
this respect, risk management focused to a larggnern “looking good in financial reporting”
rather than on economic positions. This sends asagesabout management'’s attitude, but also
about rule-based (or better said incident-basednfiial reporting.

Furthermore, the total losses in relation to théu¥at Risk (VAR) metrics raise a question: was
a one-day VAR inadequate because the nature @&}pesures made it impossible to close them
within one day or was the cash to close the postionavailable and did Enron become a
rudderless ship in the turmoil of that time?

So in summary: a restatement of the financial statgs with an impact on shareholders’ equity
of USD 1.2 billion and a loss in book value wittinrmonths of USD 24 billion (i.e. 20 times the

restatement). The question of whether the valuehthd been forfeited in April 2002 was already

non-existent by November 2001 or might have be@&sgwed if confidence could have been
restored by clearly demonstrating the still exigtvalue in relation to the factual risks and

volatility cannot be answered. This is highly urmsfattory. No doubt, management behaviour
contributed to the lack of investor confidence. l@er, much has been said and written on this
subject; | want to set it aside for this study docus on the ability and inherent limitations of

financial reporting to demonstrate value and charerein, or at least to provide value-relevant
information.

Before proceeding, it is useful to address someeyts that are needed to explain the definition

of the problem that I intend to discuss.

»  Value: for the purpose of this study, | considalueto be a function of future cash flows.
Chapters 2 and 3 further elaborate on why and uwthet conditions this is a reasonable
proxy.

*  Projection: since future cash flows are unknoprgjectionsare made to support value
measurements (either implicitly by the market goliexly by analysts or valuators).

» Estimate: such cash flow projections may supfietvalue of an enterprise, but also the
estimatef certain balances (such as the fair value aisset) in the financial statements of
an enterprise.

»  Volatility: since value is based on uncertainufet developments, it may not develop as
expected and it may not produce the expected yigld.tendency of value to rise and fall,
respectively the variance in returns, is caNedatility. Volatility is often measured as the
standard deviation of observed values or yields.

*  Variability: accounting estimates are often presd in financial statements as one single
value. However, because eventually they are basddtore cash flow projections, a range
of acceptable values can be specified. The widsrréimge, the greater thariability of the
accounting estimate.

Financial reporting is primarily a communicationhiage between the management of an
enterprise (the agent) and users, who often hawe géinancial) interest in the enterprise. It is
interesting to know how the relationship betweetegise and users of financial reports evolved
over time. The first four research questions reiatihis subject.



Somewhere back in time, people or institutions nmheste started to keep valuable assets in
custody for other people or institutions.

1 What need for information is created by entrgstmlues to another party and how did the
recording and providing of information develop?

In addition, somewhere back in time, people orittmsbns must have started to use resources
supplied by other people or institutions in ordenteet a certain objective, or to create value for
the benefit of those people or institutions.

2  What additional need for information was credigdhe use of values entrusted by another
party to meet a certain objective, or to createeiaand how did the recording and providing
of the information in question develop?

The words “to meet some objective, respectivelgrémte value” unveil two dimensions. The first
is value.

3 How did thinking about (reportable) value deveiopelation to the dimension of risk and
uncertainty?

The second is uncertainty. Resources are madeableait a certain moment. The objective to be
met and the value to be created are in the futodecansequently are surrounded by uncertainty.
Volatility and variability are a consequence of ertainty as defined above.

4  How did mankind deal with uncertainty in decisimaking and how was information abqut
this uncertainty recorded and provided?

Looking at present-day financial reporting, two iéiddal questions can be raised.

5 What value-relevant and volatility-relevant infation has present-days financial reporting
to offer?

In present-day financial reporting, there is oftetension between relevance and reliability of
information that will be further explained in chap®.

6 What effect does the often-made trade-off betwedsvance and reliability of informatig
have on the demonstration of value and volatilitythe enterprise?

>

All these questions can be directed to the follgadentral theme:

—

How can financial reporting help to understand thvariability of financial statemen
measurements and the volatility of future cash flmwjections, and how could it help with
forming conclusions on the financial position of emterprise in relation to this variability and
volatility.




This theme is discussed with the aid of analydesctsired models and examples, as well as some
limited empirical illustrations.

My starting point is a single-frame financial refiag triplett shown in Figure 1-1, that is driven
by the enterprise’s strategy. This one-frameworbreach means that there is no separate
framework for internal management information,
external reporting and solvency evaluation
(which may be required for regulatory purposes
Recording of progress or for capital protection).

The key to this financial reporting triplet for
generating relevant financial information can be
captured in one sentence:

Figure 1-1: Financial reporting triplet

Believe in your own strategy with all your heart,
translate it into currency, measure and report this
currency at each stage of completion of your
strategy and gather sufficient resources to meet
Vele Economic|  yoyr commitments, even under stressful
measureme! capltal .
}’ circumstances.

Strategy

At first sight, this approach appears to be nage a
regards external financial reporting, because ohigh level of subjectivity. But is it? The best
management’s best estimates in financial reporting the ones that originate from the
enterprise’s strategy and intentions, becausedheylriven by processes that have been designed
to convert strategy into reality. Given proper gesigvithin those processes, the stage of
completion of meeting the strategy can be measabgectively, and the credibility of earlier
estimates can be demonstrated. Finally, the levetonomic capital that is sufficient to meet an
enterprise’s commitments under most circumstanaés gomething about the downward risk in
management’s best estimates, i.e. about reliabifiteliability could be reported objectively and
in a way that the user of financial statements tstded, a trade-off between relevance and
reliability would no longer be necessary; relighilivould be a reporting object in itself. This
raises the two final questions that drive this gtud

| 7  What systems can be developed to record valaesystematic way? |

| 8 What systems can be developed to record risksysgematic way? |

The challenge is to develop systems that make \aldeisk/volatility subject to the discipline of

an accounting system that is fed from an entergrizgsiness processes and that has the checks
and balances that are regularly embedded in adogusystems. The purpose of such systems is
to improve the quality of reporting on value arskfvolatility and to reduce subjectivity.

Three concepts are described and analysed inttig.s
»  The first basically consists of the best thaspré day financial reporting rules have to offer,
ie.:

1 The word “triplet” in the context of a simple single-frame likis was first used by R. Cooper in: When Lean
Enterprises Collide (survival triplet).



—  The robustness and objectivity retordedhistorical events and transactions, based on
cash flows or cash flows that are adjusted for ajrey noise. They should be presented
in a prescribed format that is consistent with fbemat of disclosures on future
projections.

— The addition of relevance to this historical mecdy an explanationof trends,
deviations from earlier estimates, etc., for theppge of providing insight into the
performance of operations, credibility of earligojections and volatility of the cash
flows from operations.

—  Projections(of cash flows, revenues, expenses) that areaetdwo the user of financial
statements, with both the value and the volatéityment as reporting topics. These
projections could form part of the disclosures,used in measurement considerations
(e.g. impairment of assets) or be directly useddcounting estimates (e.g. provisions,
lifetime of tangible assets).

| christen this concept financial REPorting, whidre R, E and P stand for Record, Explain

and Project respectively, as described above. Blsithere are no elements in this concept

that do not currently exist in financial reportindowever, the separation of information that
is relevant to stewardship (how have stakeholdatritutions been spent, what is the stage
of completion of earlier reported strategy and ntims) from future-oriented, value-
relevant information, as well as a more promindate for information on risk/volatility,
increases transparency and puts the user in ar lpetsition to attach his own belief to
projections and to involve his own attitude to risk

»  The second supports the permanent recordingloéva order to support the explanation of
the movement in value projections from one perma@nother. This recording concept has
great similarities with the way inventories are aotted for, where each transaction and
event is recorded on a consistent basis (purchsakes, loss, obsolescence, etc.). Hence, the
movements in inventories are explained down tostiallest detail, which leads to better
control and adds to the reliability of financiapogting. | analyse the possibility to record
value by considering it as a stock of future cdslwd. By analogy with the expression
perpetual inventoryecording method (Anthony 1970, p. 71) with resgecinventories, |
christen the permanent recording of stocks of &itash flowsgperpetual valuegecording
method

*  Future cash flows can only be estimated with @ace degree of precision; the degree of
precision is relevant to the user of financial estants. In order to provide a robust
underpinning of this information for the user, lafyse the possibility to record (in addition
to event-by-event recording of the stock of estedatash flows) the development of the risk
and volatility dimension of the future cash flowtiemtes on an event-by-event and
transaction-by-transaction basis. Suchperpetual risk recording method helps with
analysing the causes of movements in the sizeséf and volatility indicators and may
improve the disclosures of risk and volatility. 8uen improvement may diminish the gap
between the user’s perception of risk and volgtédind the picture that is justified by the
facts. Under certain circumstances, this gap isesdestructive.

The detailed analyses in this study focus on tfe ilisurance industry. More than other
industries, the insurance industry has a tradittbrdealing with complex financial reporting
estimates that are based on cash flow projectioften( long-term ones). Furthermore, this
industry has a tradition of measuring risk exposwaed taking into account the consequences of
solvency requirements in order to protect the edtxy of stakeholders. Initiatives such as



Solvency Il for insurance enterprises by the Euappé&nion seek more and more solvency
measures that are based on holistic risk considagtare sufficiently related to an enterprise’s
risk management and control system, and are sulbjecharket discipline because of the
requirement to make public disclosures. In the séameframe in which Solvency Il will be
developed, the International Accounting Standardar& (IASB) is designing measurement rules
for assets and liabilities relating to insurancentacts. These developments taken together
present both a need and an opportunity to directtieme of this study to insurance enterprises
and to investigate the extent to which financigomrting measurements that are based on future
cash flow estimates and the variability of thodérestes fit in one reporting framework.

Life insurance has been chosen above other formssafance because the basic model (life or
death) is simpler than any other business modelb&eduse methods to estimate and evaluate
future cash flows (e.g. embedded value) alreadst éxisome extent.

Figure 1-2 shows the outline of this study. It addes bookkeeping/accounting, because this is
historically the basis for financial reporting. dtso addresses certain mathematical/statistical
aspects of predicting and valuing future events déina necessary to understand future cash flow
projections. The challenge is to combine the rabess of the bookkeeping systems that have
been developed throughout the centuries with tlev@ace of mathematical/statistical projection
models.

Figure 1-2: Outline of the study

General analysis Life insurance

Historical analysis:
*Bookkeeping
Statistics

eIncome and value
*Owner and manag

Present analysis: *Measurement
eUncertainty *Performance
*Reporting *Credibility
*Explanation *\Volatility

*The mechanism
*Economic capital
*Discounting
*Recognition

*Estimates *Embedded val

uolesifesausah ‘suoisnjpuo)

Chapters 2 and 3are general inquiries and analyses.

Chapter 2is primarily about history. It describes the depehent in the relationship between
business partners and between agent and printtigédo describes the development in recording
historical events with a quantitative or finanatansequence for the bookkeeping methods we
know today. Chapter 2 addresses Pacidliitsnma,the border-crossing renaissance work on
bookkeeping and mathematics. Since bookkeepingostgpthe reporting of historical events and
financial mathematics support estimates of futeetbpments (e.g. cash flows), it is worthwhile
examining to what extent Pacioli's treatise hasnévally lead to the concepts and principles



underlying contemporary financial reporting. Therelepments in bookkeeping (section 2.1) and
the relevant mathematics for future estimates ime@.2), including the effect that utility may
have, are both followed over time.

Pacioli's Summa was written at a time when mostwes were initiated for one occasion. At the
start, parties invested cash; at the end, theyildis¢éd the cash available at the time. The
difference from the original investment has beescdbed by Schmalenbach ttalgewinnor
lifetime profi2. In such a situation, no regard has to be paithe¢omeasurement of assets and
liabilities at a certain date or to the value o€ thenture (e.g. when ownership has to be
transferred). This changed when ventures wereiai for an indefinite period. Thinking about
value and (period) income then developed. SectiBnd@scribes this. In this section, a purified
value concept is described by assuming perfecsifgie Section 2.4 describes the example of the
Vereenigde Oostindische Compagnie (United Eastaln@ompany) for the purpose of
investigating how the measurement and estimatioblepm was dealt with in period financial
reporting.

Because it is reasonable to assume that the appticaf financial mathematics for solving
measurement problems in financial reporting wenst fipplied in the insurance business, section
2.5 briefly describes early risk management, actiogrand reporting methods in insurance.

Finally, section 2.6 addresses the “why” behindificial reporting from the perspective of the
agent that is accountable to its principal, and deeelopments in thinking about financial
reporting concepts and rules.

Cash flow andifetime profit,which are inherently unambiguous concepts, andeyaitnich is an
unambiguous concept given perfect foresight, agdt déth in chapter 3 A structured case study

is used to investigate the influence of uncertaihtyse this analysis to search for the reasons why
financial reporting has developed from the recaydif historical events that are supplemented by
measurements subject to uncertainty, rather ttdgvelopment from the analysis of future events
that is supplemented by validation from experience.

Special attention is paid to the influence of pritgctuations, because its treatment had a
prominent place in the previous century’s literatwon financial reporting. The question is

whether price fluctuations need separate treatimestfinancial reporting framework or whether

they are just one of the factors that could infeeralue and volatility.

In this chapter, | also investigate whether thespn¢ practices of reporting on historical events,
disclosures and explanations can be structuredomim fone harmonised financial reporting

concept.

Chapters 4 and 5focus specifically on life insurance.
Chapter 4explains how life insurance works, again by usargiructured example. Although this

example is highly simplified, it is good enougherplain the main issues that life insurance
enterprises face. It addresses the applicatioheofaw of large numbers that enables insurers to

2 G.W. Murphy and K.S. Most (1980) translatiadialgewinnas total accounting (of results). In my opinion,
lifetime profit reflects the meaning of the wdntalgewinnbetter.



“manufacture” individually unacceptable risks irdccombined acceptable and manageable risk,
but also describes the effect of trends (in sutyvababilities).

Chapter 4 additionally explains why options andrgaogees within insurance products that have
only a downside for the enterprise are costs rather only a source of risk. Section 4.2 shows
the effect of risk positions and hedging on theuhexgl economic capital.

Furthermore, the chapter deals with the issue lotating the results relating to an insurance

contract (which often has a lifetime of severalaties during which the knowledge about the
actual result is limited) to a single financial ipelr This has two dimensions. The first is the

guestion of whether life insurance liabilities shibinclude a prudence margin and, if so, how

should such a margin be estimated (section 4.5).sBgond concerns profit recognition. Is there
a reason to treat this for life insurance enteegridifferently from all other enterprises (section

4.6)?

Chapter 5describes life insurance in real life. It analyes present practices of recognition and
measurement applying to life insurance contraasti@n 5.1) and highlights the main issues in
the development of rethinking recognition and measent by the IASB. Again, it searches for
an answer to the question of how to deal with pe#fit margins that are included in the premium
for a life insurance contract.

Via the present practices of performance disclgsaredibility of estimates and volatility to
external influences (section 5.2), as well as thgjegtion of future cash flows relating to
“policies in stock” (embedded value: section 5tB)s chapter attempts to find an application for
the general concept of seamlessly recording, explgiand projecting defined in chapter 3.

Chapters 6 and 7address the accounting engineering relating tditfaacial REPorting concept
designed in chapters 3 and 5. Accounting engingarimtompasses the models and methods that
are used to record, classify and group transactiodsevents that have a value and/or risk impact,
in order to make them reportable in a sufficiemtipust way.

Chapter 6starts with strategy and the way this can be kased for life insurance enterprises into
key performance indicators (section 6.1). Stratégyabout adding sustainable (shareholder)
value. As it is found in the previous chapterst trelue is related to the future (i.e. future cash
flows) rather than to past developments, | lool@dafrecording concept that addresses the future
and | found this in ljiri’s triple entry accountin@ection 6.2). In section 6.3, | modify ljiri's
concept to bring embedded value into the planmecprding and control cycle of a life insurance
enterprise. Again using a structured example, éstigate the possibilities of treating the future
cash flows that underpin embedded value as stogloforeating a “sub-ledger” that treats each
unique cash flow as a separate stock item. Eaaht eskating to the purchase, creation, use, loss
or revaluation of a stock item can then be recar@ah aperpetual valuerecording method
leads to better control, better analysis and bittening to support future cash flow projections.

Although chapter 7describes just an explorative desk study, it ih@es the most challenging
chapter. It attempts to createparpetual riskrecording method in addition toerpetual value
recording designed in chapter 6. Such a method would sysiesiig record and gauge all
transactions and events that affect the risk grafflan enterprise and the related volatility. With
a method like this, there would be permanent irsigto the economic capital required and
knowledge about which transactions and eventsteadeation, mitigation or re-measurement of



risk. It would also finally eliminate any need fbe trade-off between reliability and relevance in

financial reporting; reliability itself would beraportable measure.

Chapter 7 uses Bayesian statistics, because i Ik bookkeeping. It evaluates the impact of

each transaction or event in order to restate tbbability of a certain event (or a certain value

range). The chapter provides an illustration bygisi Bayesian model originating from statistical

sampling in auditing (the Felix & Grimlund modelpdhissues a challenge to researchers into
accounting and financial mathematics to investigfaitearea further.

Chapter 8 summarises and evaluates the previous chaptefsrigfig discusses the potential and
the need to apply the developed conceptBidincial REPorting, perpetual value recordiagd
perpetual risk recordingo other types of enterprises.






2 An inquiry into the history of bookkeeping, guesimg and financial
reporting

For example, E. Schmalenbach (1926) in his wykamische Bilanhas provided a
robust historical underpinning for his theory, gpiback to the 1% century, when
reporting on financial events became important es¥¥rn Europe for the first time.

M any writers on financial reporting have startedrtireatise with a historical overview.

A very high level look from ancient history to aativenty-first century financial reporting shows
the development from records that were no more ¢hdescription of historical facts, unvalued
and not totalled, to complex records translatifigelEdments to one (monetary) value base and
summarising them to equity and result. It shows dbeelopment from ancient ledgers, which
were sufficient to contain the transactions foresalrdecades to masses of daily transactions,
which cannot be kept in any manual record anymore.

The most intriguing development is that an elenoérititure prediction of cash flows in addition

to a historical description of financial facts flimadually slipped into financial reporting. Thissha

to be ascribed to the needs of the user of finhimdfiermation to support his economic decisions
in a more and more dynamic environment. The Framefar the Preparation and Presentation
of Financial Statements (Framework) of the Intaomatl Accounting Standards Board (IASB)

states following about this:

The economic decisions that are taken by users of finastgitdments require an evaluation of the ability of an
enterprise to generate cash and cash equivalents andtiofitigeand uncertainty of their generation.

N. Mottershead (2002) states in his draft for a$BA principles-based approach to US standard
setting:

The lifeblood of the United States capital markets is financiatnimdition that is:

1 comparable from firm to firm;

2 relevant to investment and financial decisions;

3 a reliable and faithful depiction of economic reality; and:

4 neutral, favouring neither supplier nor user of capital; aeltnyer nor seller of securities.

The main purpose of my historical inquiry is to éstigate how and where future estimates
formally became an element of financial reportifige following three questions are relevant:

1 How did bookkeeping develop over time?
2 How did mankind develop its views on uncertaiongr time?
3  Was financial reporting ever formally inventeé®d, when?

In order to distinguish financial reporting from dikeeping, it is interesting to look at the
description given by J.G. Stridiron (1943), whoa#é®es bookkeeping as the systematic, routine-
based recording of financial events in accordanitie predetermined rules and schedules. In fact,
as he states on page 31 of Kandboek der Bedrijfseconomische Statistieteativity and
improvising skills are often redundant for bookkeexp“as the accountant adds the real creative
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element”. Stridiron’s book is a treatise on statsstather than financial reporting. However, his
definition of descriptive statistics, being “thellection of the original measurements and the
presentation thereon”, is very similar to his vis@f bookkeeping. In fact, bookkeeping is a well-
developed system of descriptive statistics, largely to its built-in checks and balances.

The relationship between theoretical statisticsidBon describes this as the ordering of the
descriptive statistics, the explanation of trendd eelations and the statistical projections) and
financial reporting has never been made very eixpli&hy not?” is a question that can be added
to the ones stated above.

The road map of this chapter can be sketched kasvial

§ 2.1 Bookkeeping
(descriptive
statistics)

§ 2.4 Historical § 2.5 Historical
example:
Insurance

example: VOC

§ 2.2 Scientific
statistics

§ 2.3 Income and

value (analysis anc Accountability agent to
judgment) principal T

In section 2.1 a brief historical overview is givehthe history of the use of systematic financial
records.

Section 2.2 discusses the development in the waplpetreated and experienced aleatory
arrangements, the attempts to measure risk anceeterof utility of risk.

In section 2.3, income and value are defined.

In section 2.4, the financial records of the Unitédst Indian Company are described as a
historical example of bookkeeping, and in sectids A brief description of the development of
insurance business is given as a historical exampleookkeeping and risk measurement in
practice.

Section 2.6 presents some thinking that has degdlapthe past century about the relationship

between the principal (who entrusts his values)taadagent (who manages these values, often in
an enterprise).
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2.1  Prologue ﬂ,

It seems that accounting records already existédrddormal script and numerical systems
existed. Mattessich (1995, page 16) describes hadetpplied around 8000 BC in the area of the
Euphrates and the Tigris, where the physical seafitgoods (such as sheep, grain, oil, etc.) were
symbolised by hardened clay tokens. Different shagfetoken were used for different goods.
Obviously, such tokens were used in situations whgoods were entrusted by the
owner/principal to an agent (e.g. a temple complexusting a flock of livestock to a shepherd).

Later (around 3250 BC), such tokens were keptseaded clay envelope, with the contents of the
envelope imprinted on the exterior. Hence, the reotteof the envelope summarised the

ownership claim (social reality) to the various dgpof assets, whilst the symbol of the physical
reality of the goods was inside the envelope.

In later eras, people started to record transagtidlowever, the very ancient accounting records
(on clay or papyrus) were no more than historicainmos. They were stories of what had

happened to a certain amount of money or a cegaantity of goods. They were recorded

seriatim and no calculations were made to estabidhe or additions. The Romans had some
sort of bookkeeping system in which budget was @ameg with real expenditure. As another

example, in an old German account book (1329 - 1Répt by two German brothers, the ledger
was a notebook, with household matters mixed up luisiness transactions.

Numbers did not seem to bother people very muchm@ny occasions, they used a description
rather than a number. By way of illustration, ire ttecords of the Chamberlain of the City of
London (1334) dates of transactions and events n@reresented in a numeric format, showing
the day, month and year. Instead, the time of @amteor transaction was described, for example,
as “the morrow of the Exaltation of the Holy Crass”

Sometimes, people were primarily concerned with thkgious or ethical significance of
numbers. An example of this can be foundim Civitate Deiof St. Augustine, where he states
“God created the world in six days because of #réeption of the number six”. Indeed, six is a
perfect number (or as Pythagoras calleatithmos teleiosclosed number), which is defined as a
number equal to the sum of its divisors. The nunddercan be divided by one, two and three;
adding these numbers gives six. The next perfectben is 28 (which is equal to the sum of its
divisors one, two, four, seven and 14), which wssoaiated with the nhumber of days the moon
needs to circle the earth.

The general formula for a perfect number, pn, is:
pn= 2"'1(2p —1) provided thal(2p —1) is a prime number.

Hence, the next perfect number after 28 is 496 ({f5). The perfect number thereafter is 8,128
(for p=7) and thereafter that, 2,096,128 (for p=11)

The accounts of the City of London mentioned abagewell as the household roll of Eleanor,
Countess of Leicester (1265) were one of the fiesords with a separate number column.
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Nowadays, this may seem trivial, but it was a majoovation, because it facilitated totalling and
balancing.

The development in systematic bookkeeping is cjoselated to information needs of users.
Fréres Bonis of Montauban in France kept books fli@#5 to 1359 and used their books to
compile a list of debtors and creditors. As wasalisuthose days, these accounts were kept open
for a long time. They were closed in 1358 wheratestf affairs was drawn up.

Historically, books were kept more comprehensiwghen more partnerships in business were
established and account had to be given betweetnepsr Moreover, as the number of

transactions in business and in partnerships isetkao did the need for their orderly recording
and checking for accuracy and completeness. Humamany and informal notes no longer

served the purpose.

The first evidence of double entry bookkeeping feamd in fragments of the accounting records
of a Florentine banker in 1211 and in the municipabrds of Genoa around 1340. Double entry
bookkeeping is a system where each transactioedsrded as a debit and as a credit. This
system, which is still the basis for almost all raodbookkeeping systems, enhances the control
over accurate and complete recording of transastids Schmalenbach (1926, page 56) states,
double entry bookkeeping originally served the nieedccurate recording of the credit business,
which was inherent to Medieval trading activitittsis primarily a remedy against the danger of
double payment of debts or uncollected receivallesause the double entry links the recorded
cash outflow and inflow with the recorded decreasedebts and receivables respectively.
Schmalenbach further states that “Italian bookkeggpdid not originate from the objective to
qguantify the wealth of a person, a business orrm@aship at a certain moment in time. He uses
this as corroborative evidence for his dynamic aotiog theory and this is supported by the case
of the Brothers Soranzo in Florence in 1434, anuthgrs. The brothers kept hodisegether and
wanted to separate their affairs. In the court cesdéch eventually led to the division of wealth
between the brothers, the available books anddeasere hardly taken into account.

Early writers on double entry bookkeeping were Rt Cotrugli (Della Mercatora et del
Mercatore Perfetto) and Brother Lucas de Burgotebdtnown as Luca Pacioli. The latter
deserves a more elaborate treatment, not only beda® is most cited as the author of the first
published text on the idea of double entry bookkegbut also because he embedded his treatise
in a book on mathematics.

Before going further into this subject, it is wonthile to pay some attention to numerals. Until
the late Middle Ages, the use of Roman numerals euasomary. The introduction of Arabic
ciphers was obstructed for many centuries for i@lig reasons and because of their sensitivity to
fraud (a “1” can easily be changed into a “4” of78). Arabic ciphers are associated with the
Arab scientist Al-Khowérizmi, who neatly lent himme to the modern wordlgorithm. In
Western Europe, the use of Arabic ciphers was filmshally promoted in Liber Abacci, written

in 1202 by Leonardo di Pisa (the son of Bonifadi®ida and therefore known as Fibonacci). In
performing manual calculations, the Arabic systera bonsiderable advantages over the Roman
one, as the following simple example shows.

3 Private and business matters were often not separatetéoding receipts and disbursements.
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Table 2-1: Arabic ciphers versus Roman numerals

Item a 351 CCCLI
Item b 1,511 MDXI
Item c 88 LXXXVIII

Total 1,950 MCML

The Arabic numbers can be easily summed manualtylg by adding up the digit columns
from right to left. Adding up the Roman numberaisless easy.

Luca Pacioli wrote hiSumma de Arithmetica, Geometrica, Proportioni epg@rtionalita in
1494. The book has 298 pages; one part datticularis de Computis et Scripturiselates to
double entry bookkeeping. Other parts of Bemmaare also relevant to the merchant, the
bookkeeper and the accountant, because they telgteactical arithmetic operations such as
multiplication, division, calculation of interestyreign currency conversion, determination of
profits and losses on merchandises, allocatiorewktling and transport costs to merchandise and
currencies, measurement of barrels and estimatinggots, etc.

In other words, the book gives comprehensive gudda the merchant who measures all goods
and transactions and converts them into a unifonih af value, enters them in a double entry
bookkeeping system and finally summarises themhénform of a trial balance. Pacioli gives
extended descriptions of control procedures (usar@us check marks) to ensure that all journal
entries have been accurately entered intogthederno(ledger). Ventures (such as sea voyages)
and transactions (such as the purchase and saleafisignment of merchandise) were kept in
separate accounts and when completed, they weesgestoff and the balance was taken to the
profit and loss account. Partnerships were ususaly up for one occasion (e.g. a single sea
voyage) only and were thus limited in time. At g of the partnership, there was no valuation
issue, as all merchandise, etc. had been sold alydcash had to be divided. Consequently,
Pacioli does not give any guidance for valuationlyQvhen describing the procedures for the
opening balance, does he recommend valuationiariter

Set the price higher (“fatter”) rather than lower (“leanest) that if you believe it is worth 20, attribute 24 etc. so that
you can more easily obtain a profit.

This quote (from R.H. Macve, 1996, page 7) sugg€stsioli's early introduction of target
costing. Schmalenbach (1926, page 62) suggestezhithe.

Pacioli does recommend regular closing, especiallihe case of a partnershimgion spessa
amista longaor regular stewardship establishes long friemmisthiapter 29 of De Scripturis), but
for reasons of stewardship and not for measurewofetdapital. Closing was often for the purpose
of clearing the books or transferring the totala teew ledger when the old one was full.

Heinrich Schreiber, alias Henricus Grammateus (Agw kiinstliches Buch, 1521), was the first
person to formally introduce annual settlementi@@eaccounting) as opposed to lot accounting,
which is applicable to single ventures. He stalted the closing inventory should be valued at
purchase price. Then, the balance of the disbunssnfiom purchases on the one hand and the
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proceeds from sales and the closing inventory erother is profit or logs Simon Stevin further
developed this concept at the beginning of thB dahtury, at a time when the first partnerships
for an indefinite period arose (see section 2.4).

Apart from recording historical facts, a bookkeepisystem has significance for making
decisions. Mellis (1588, A Brief Instruction and mm&r how to keep books of accounts, chapter
16) was one of the first to formally address theuésof product pricing. Lloyd (2002, page 15)
mentions the following useful tools considered bgllig:

. A pricing technique that contains the basic element of thtevobsme-profit technique is still applied by many
firms today.

. Elaborate methods for apportioning the gains from patiieenterprises.

. The use of weighted averages as a pricing tool.

. The solving of problems where one or two relevant vieghare unknown.

The concept of double entry bookkeeping was impitaweer the centuries. Charts of accounts
became more predefined and unambiguous. In tfecéftury, Nicolas PetriPfactiquen om te
leeren rekenen, cypheren ende boeckhduders the first person to group similar transaction
(e.g. expenses) in a separate record and entemdmthly totals in the journal, rather than
recording all transactions seriatim. This improvamallowed more bookkeepers to work
simultaneously in one accounting system and to &tis®m segregation of duties, which enhances
the effectiveness of the controls embedded in doebltry bookkeeping. And so double entry
bookkeeping evolved over time into a powerful methar descriptive financial statistics with a
very important meritit balances However, the system in itself does not providg ardering,
explanation of trends or prediction and is in therdg of Stridiron a descriptive rather than a
scientific system of statistics. Yamey writes althig (Macve, 1996: page 7):

The calculation of profit and loss in early account books asena by-product of the accounting requirement to
balance the ledger than a prime objective and output of themsy

And Macve himself states (1996, page 21):

Not only is double entry bookkeeping not necessary (thdimgjly convenient) for the calculation of income, it is
not sufficient. Determining income requires decisions on reseta are to be valued and how much of the change in
their value is to be treated as income. The double-entry théthposes no restriction on these choices and the
history of financial reporting shows that a variety of valuati@thods has been employed in preparing accounts.

As already remarked, the valuation of assets waghab important in the early days, because
single ventures (parties of merchandise, sea vayage.) were accounted for. At the end of the
venture, no assets but only cash was left to kehdised. In that case, profit consists of receipts
less disbursements during the total lifetime ofvbature. The consequent definition of profit as
the balance of receipts and disbursements neatliches Schmalenbach’s definition of

totalgewinnor lifetime profit (Schmalenbach, 1926, page 96ifetime profitinvolves the total

4 The original text fragment (Schmalenbach, 1926, pageeé2ls: “so schetz es auff sein wert im kauffen, thue
sein geldt zu dem andern/Gehe darnach in des kauffenrgaldt/also hastu zwo Zahl/als ayne auss de
verkauffen die ander auss dem kauffen/zeuch ayneleoanderen so bleybt verlust oder gewyn”.
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balance of receipts and disbursements of an eigerafter all transactions have been settled and
all positions liquidated. While no one could evesagree with this definition of profit in the case
of a venture with a limited lifetime, it is a kird “flat earth theory”, in which developments have
a beginning and an end. In real life, even thel famal complete liquidation of a venture is just a
moment in a value cycle, and the merchant has tekendcisions about the amount he has
available for consumption, given his aspirationsrémain “in business” (or conversely, his
potential to remain “in business”, given his congtion aspirations).

Thus, in briefly describing the historical develagmh of bookkeeping, a method that in itself is
designed only to record historical (financial) etgerwe encountered three reasons for looking at
the future and dealing with the uncertainty inhéterthis.

1 Period accounting as opposed to lot accountiisgsajuestions about the (minimum or real)
value at which stocks of goods will be sold, reables will be settled, etc.

2 As enterprises are set up for an indefinite gedbtime rather than for a single venture,
Schmalenbach’bfetime profitcannot be assessed and a concept of profit is deedssess
the profit to be attributed to a financial repogtiperiod. The question is whether this can be
done without looking ahead to the gains and losbe attributed to future periods.

3 The function of bookkeeping is not restricte@toistorical description but is extended to the
support of management decisions, product priciriggoan early example of this.
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2.2 The settlement of a bet and the dawn of risk msurement éﬂ

One of the most challenging parts of Pacioli's Swamis: folio 197, where he describes the

settlement of a game. He states that the procddudividing the stake in case of an interrupted
ball game is similar to the appropriation of pefiif a trading company. The example is as
follows:

A and B play a ball game. 10 points are awardea&ah successful round. The player who first
earns 60 points wins the game. A and B each pil®iducats. Whoever wins the game, wins the
stake. Due to circumstances, they have to termitmetegame when A has 50 points and B 20.
The question Pacioli poses is: “How should the esta& divided between A and B?” He writes
that he has found different proposed solutions,thetonly method he considers properly, is the
one he describes in folio 197. His procedure ifobews:

First, he determines the maximum number of rourdg parties can play altogether. This
maximum is 11, because one of the parties must tiereearned 60 points. Then, he allocates a
share of 5/11 to A and 2/11 to B. He equates tha tf 7/11 to the stake of 10 ducats and
consequently allocates'/ ducats to A and 2; ducats to B.

He also describes a “short cut”, where 70 pointsespond with 10 ducats. A is then entitled to

50/70 of 10 ducats and B to 20/70 of 10 ducats. $wprisingly, this gives the same answer.

What is surprising is the fact that Pacioli acknedges that, when ending the game as originally
posited, a maximum 4 rounds must still be playad, subsequently eliminates the possible

influence of these rounds in his calculation areriéated uncertainty about the outcome. Pacioli
does give a sign of a sense of awareness abounttegtainty in the environment of merchants

(and players), as revealed by the following statérimechapter 36 of De Scripturis:

Business dealings occur in an uncertain environment andet&ssary to be prepared to cope with that uncertainty.

Pacioli’s ball game has been a source of discussidrhas initiated a quest for the “real solution”

by serious mathematicians such as Fermat and Pasdafjamblers such as Cardano and De
Méré. This has been extensively described in Agaims Gods: the remarkable story of risk

(Bernstein, 1996).

Let us change the problem slightly. The game is teatinated, but continued (as in real
business). A withdraws from the game and wantsatasfer his share in the game to C. What is a
fair transfer price?

What data do we need to solve this? First, we bavdiead the definition of a “fair bet”. Christiaan
Huygens gave a definition in the ™ Zentury De Ratiociniis in Ludo Aleaeor treatise on
calculations in games of chance, 1660): A betiisviaen the stake equals the expected value of
the gains.

The expected value is the probability-weighted average obsdliple results.

5 Folio 197 has been translated by R. Pulskamp. | fousdrénslation on the internet, at www.terravista.pt.
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Let us accept this definition for the time being.

Secondly, we need to know the probability for GMia a round. Let us assume that there is no
significant difference in skill regarding the bglhme between A and B or between B and C. So
the probability is 0.5.

And thirdly, we need a calculation method. C wilhwhe stake if he wins at least 1 round out of
the remaining maximum of 4 rounds. He has 4 pdgssito win 1 round: the first round, the
second round, the third round or the fourth rouagually, (if the game were to continue after
achieving 60 points), he would have 4 possibilitesvin 3 rounds. This can be easily seen in
Table 2-2.

Table 2-2: Scenarios where C wins one or three rounds

Winning 1 round Winning 3 rounds
Round Round
1 2 3 4 1 2 3 4
1 0 0 0 0 1 1 1
0 1 0 0 1 0 1 1
0 0 1 0 1 1 0 1
0 0 0 1 1 1 1 0

C would have 6 possibilities to win 2 rounds (iEtgame were to continue after 60 points), as
Table 2-3 shows.

Table 2-3: Scenarios where C wins 2 rounds

Round
1 2 3 4
1 1 0 0
1 0 1 0
1 0 0 1
0 1 1 0
0 1 0 1
0 0 1 0

These tables represent the variants in which acome with the same value may occur, or the
permutations. The method for determining these ptations has been generalised by Blaise
Pascal in the form of Pascal’s triangle, also knasnhe Precious Mirror of the four Elements by
Chu Shi-chieh (China, 1303). The triangle shows that the nundfguossible results increases
when the number of rounds increases, in accordaitbehe pattern shown in Figure 2-1.

As can be seen, each number is the sum of the marfdde and right above. For example, the
number 6 in row 4 is the sum of 3 and 3, whichlefteand right above respectively.

In fact, this triangle says that when (for examphgying 4 rounds, there are 16 possible
combinations of outcomes. In the Pacioli exampl&yis the stake in 15 of the 16 combinations.

6 The concept is said to be described even earlier bypguwiters. Chia Hsien in 1050 and by Omar Kayyam
around the same time.
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Having said that the probability of C winning a nalis 0.50, the probability of winning the stake
is 15/16, or 93.75%. Given the definition of a ffaet”, the purchase price of this bet would be
9.375 ducats.

Figure 2-1: Pascal’s triangle

Rounds
0 1
1 1 1
2 1 2 1
3 1 3 3 1
4 1 4 6 4 1
5 1 5 10 10 5 1
6 1 6 15 20 15 6 1

Finally, the problem can be generalised as theudtarfor the binomial distribution:

nl

S P4

X

where:

» P is the probability of x successes;

* nis the number of rounds;

*  xIisthe number of successes;

* pisthe (independent) probability of one success.

Accepting Huygens’' definition of a fair bet and interpreting rounds iagn@ial reporting)
periods, the possible developments in the fair value of C’s bet are summarised iB-#able

Table 2-4: Development in the fair value of C’s bet

Purchase¢ End of | End of | End of | End of
price | round 1| round 2| round 3| round 4
\Wins round 1 9 3/4 1Q
\Wins round 2 9 3/8 8 3/4 10
\Wins round 3 9 3/8 8 3/ 7 1/2 10
\Wins round 4 9 3/8 8 3/ 7 1/2 5 10
Looses all rounds 9 3/4 8 3/4 7 1/2 5 0

If we consider profit or loss the difference between the fairesaht the end and the beginning of
a round, the various possible scenarios can be seen in Figure 2-2. Thascfeguly shows the
volatility in earnings, which increases as the “expiration of thersstrs. Yet the expected value
of all results (the probability-weighted average) is zero, agvislfrom Huygens’ definition of a
fair bet. End of all discussion on Pacioli’s terminated bet?
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Figure 2-2: Development in C’s results in the various soarios

- p—r -

Winsrnd 1 Wins rnd 2 Winsrnd 3 Wins rnd 4 Looses all

Following this analysis, | wish to address two subjects in thisosecThe first refers to the
probability of winning or losing, which in Pacioli's example is set to Otk@wever, if it were
.80, the “fair value” of the bet as defined above would be 9.984 ducats, aedpifobability of
winning were 0.20, the answer would be 5.904 ducats. The second concerns the glibstion
fair would the players experience the value of the bet as caduddibve in relation to a certain
amount of cash of 9,375.

2.2.1 Measuring frequencies of events

Around the beginning of the f&entury, Jacob Bernoulli introduced the law of large numbers.
The definition of this law (Collins English dictiond)ys:

The fundamental statistical result that the average of a semwémcidentically distributed independent random
variables tends to theiommon meanasn tends to infinity, whence theequency of the occurrence of an event in
n independent repetitions of an experiment tends fardtisability .

In Bernoulli'sArs Conjectandj probability (P) is stated as follows:

P(k—p
n

<£j~1asn—>oo

Where:

k is the actual number of times an event of a certain type occurs.
n is the number of trials.

p is the probability that the event occurs.

¢ is a sufficiently small number.

7 © 2000 HarperCollins Publishers.
8 Jacob Bernoulli's work that was been published by NichB&soulli eight years after Jacob’s death.
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Bernoulli illustrated his law by an example of a jar with @yédanumber of white and black
pebbles. The contents of the jar consisted of 60% white pebbles and 40€s Baacoulli
calculated that if he took a sample of 25,500 randomly selected et¢erhentould expect this
sample to contain 15,300 white pebbles; with the probability of a deviatiowmef than 2% (i.e.
less than 14,994 white pebbles or more than 15,606 white pebbles) being leds ithan
thousand.

He used his law to derive a probability from the frequency in glsanf randomly selected
mutually independent elements. So in the case of Pacioli's ball,gaeneould derive the
probability of C winning a round from a sufficiently large number of historical observations

Jacob Bernoulli took it as given that nature has certain patteroslagrto which events repeat
themselves. He therefore considered it valid to assume that priéstairived from historical

samples would also apply to the future. Gottfried Wilhelm von Leimaitned Bernoulli that this

repetition is imperfect and that therefore future events may téefriam historically observed

patterns.

Despite this warning, the law of large numbers inspired many peoplbstrve and measure
historical events in order to explain or predict events or results. Godmmt was a pioneer in
studying mortality. His statistics were used by Huygens to eateydrobabilities for mortality.
Huygens estimated that he would die at age of 55. That was not quite true; Huggestsadje of
66. On his own, he did not obey the law of large numbers. However, for eienif§i large
number of people, future mortality can to some extent (historicarpattio not resemble future
patterns perfectly) be predicted from the historical observatiomartality derived from a
sufficiently large sample. In essence, this approach is still taken in thedifeaace industry.
From empirical observations, Abraham de Moivre and later Georg ietieGauss found an
interesting pattern in the distribution of their observations. This cstrbleeexplained by the next
example.

Suppose, the probability of C winning a round in Pacioli’s ball game is 0.75.

Figure 2-3: Probability distribution for four and 1000 rounds of Pacioli's ball game.
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When four rounds are played the expected number of wins by C is threanA® seen from
Figure 2-3, the probability distribution of the possible number of wingrg skew in this case.
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The same figure shows that the probability distribution for 1,000 roungsnimetric and bell-
shaped.

This phenomenon has been generalised as the central limit theorerh, selyis that the
probability distribution for a number of mutually independent experimgmuoaches the above-
mentioned pattern for a sufficiently large number of experiments.

The curve shown in Figure 2-3 represents the Normal Distribution orsGawse and is a
function of the mean (in our example 0.75) and the standard deviation.

In summary, we may say that it is beneficial to keep asyte record of historical (financial or
other) events in order to estimate probabilities (Bernoulli), butattedunt should be given to the
imperfections in the pattern of repetition of historical events in the future (kgibni

Although the shape of a probability distribution always converges to aal@nistribution for a
sufficiently large number of independent experiments, we do not know exduitynumber is
large enough.

2.2.2 Turningthe question around

The previous section shows how the frequency of events is observed andettéoyrand how
it is supposed to obey the law of large numbers, provided that the nundiEseo¥ations is large
enough. The observed frequency then converges to a probability which, assumhigtohiagl
patterns repeat in the future, is used to predict the outcome of flbgervations. Practical
applications often ask another question, such as:

Given:the number of times in which an unknown event has haplpeme failed:
Required:the chance that the probability of its happening in a single triasbenewhere between any two degrees
of probability that can be named.

This is the question Thomas Bayes poses at the start of loie &$say Towards Solving a
Problem in the Doctrine of ChancéBhilosophical Transactions of the Royal Society of London
53 (1763), 370-418). The question is a mirror to the answer that Bernoulivsofd arge
Numbers (further developed by De Moivre in his Doctrine of Chancesk.g¥earles Price
writes in his cover letter to the Royal Society:

Mr. De Moivre, indeed, the great improver of this part atlmematics, has in hisaws of chanceafter Bernoulli, and

to a greater degree of exactness, given rules to findrtimlpility there is, that if a very great number of trials be
made concerning any event, the proportion of the nunftiémes it will happen, to the number of times it will fail in
those trials, should differ less than by small assigned lintita the proportion of its failing in one single trial. But |
know of no person who has shown how to deduce théisolaf the converse problem to this; namely, “the number
of times an unknown event has happened and failed béweg,dgo find the chance that the probability of its
happening should lie somewhere between any two nameeesegir probability.”

The answer to this question can best be demonstrated by the exandply iBernstein (1996,
page 159). An enterprise has two factories that manufacture needjeserates 40% of the total
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production and B 60%. Because A is an old factory, it produces twiceaag inadequate
needles as factory B. The question is now:

Given: A customer has complained about inadequate products.
Required:Which plant has caused this problem.

We have prior knowledge that any product has a 40% probability of coming from plant A, i.e.:
P(A) =04

We also know that the odds of plant A producing an inadequate product comptarpthnti B is
2:1,i.e.

P(S|A) _2
P(S|B) 1

We want to know the posterior odds (given the fact that an inadequate pradusgten found) of
the product coming from plant A compared with plant B, i.e.:

P(AIS) _ P(SIAP(A) _,, 040_8

P(B|S) P(S|B).P(B) 060 6

This means that the odds of an inadequate product coming from plant A edmagtr plant B is
8 to 6. The probability that the product comes from plant A is then:

8 5710
8+6

This is basically how Bayes’ theorem works. It adds informatiomfa certain observation to a
prior probability and merges them to find a posterior probability, giventtigaobservation (in
this example an inadequate product) has occurred. Bayes’ theorentidalgdy attractive in
expert systems because it enables them to add experience sdguantiakecalculate the
posterior odds. In this respect, it is the first step in “bookkeeping for risk”.

2.2.3 Tasting uncertainty

Let us have a look at a curiosity found by Nicolaus Bernoulli at thmbieg of the 18 century,
known as the St. Petersburg Paradox (G. Jorland, 1990, page 157). A and B playofiteds”.
They agree that B receives 1 ducat when the first flip of the resiults in “tails”, two ducats,
when this happens the second time, four ducats when it happens the thiethtirmubsequently
double the amount of ducats for each successive round. The game stopfirstt itiend when
“heads” occurs. The question is: For what amount would a reasonable persmpared to buy
this bet. The formula (for n rounds) is as follows:

-24-



1, 1
FV=>)—2"=>n
;2* 2

As n approaches infinity, the “fair value” (FV) of the bet would apghdafinity. In addition to
Bernoulli’'s example, this is not only true for a probability (p) of 0.50fbusll situations where
p.x = 1 (x being the multiplier of the payout between rounds). The general formula is:

S p
FV=) p"x* .
nZ:;‘ 1-px

Bernoulli did some simple empirical observations by simply asking péogemuch they would
be willing to pay for such a bet (without giving any mathematical backgf). Even the greatest
optimist offered no more than 20 ducats (for a wager where thevéflie” based upon a fair bet
as defined above is infinitively high). This inspired Bernoulli to look tato qualitative aspects
of the paradox.

The first is the introduction of moral certitude (a probability Wwhiie so close to 1 that there is
hardly any doubt left) and moral impossibility (a probability whickdsclose to zero that there is
hardly any possibility left). If one were to regard all probabditiof 0.001 and lower to be
morally impossible, the expected value of the game described would bé.ntucats. The
reason is that the probability of the game lasting more than 9 rounds is less than 0.001.

The second is utility. After a certain number of rounds, the ganblso wealthy that he will
loose his interest for further gains. Pascal has informally intemtuility in the following
reasoning.

Whether God exists or not, we don’t know, so we can ateriawprobability to God'’s existence of 0.50. The one who
believes that God exists, will live virtuous, which will be in vaiatithe end God appears not to exist. The one who
believes that God does not exist will live riotous and will burndth ifi at the end God appears to exist. | would
choose the first.

Pascal’s choice is a risk adverse one. Risk aversion is tbaattithat Laplace and later Fourier
gave for insurance. Indeed, the expected value of a loss (probabilitpliediby the value of the
lost object) is equal for the insurance company and for the insuredhebmtppact for the insured
is often fatal whilst the insurance company spreads the losshe/pramiums received for many
policies.

But people do not always act risk averse. Back in 1771, the membérs Bfitish insurance
syndicate Lloyds (the “Names”) put their entire wealth akestas a guarantee for the claims
incurring during a certain underwriting period. Obviously, the “Names” coreside¢he
probability of a total loss of their wealth morally impossible,duse such a situation had not
(recently) been observed.

Daniel Kahneman and Amos Tversky have conducted extended research ipehakiur of
people towards risk. They developed their Prospect Theory. The relgtidrethieen the name
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and the content of the theory is tenuous. The authors stated they siraplya name that would
be easily remembered (Bernstein, 1996, page 310). One of their experiments is as follows:

A peer group of persons has the choice to either plagan®, which gives 80% chance of an amount of US%4,00
and 20% chance of receiving nothing (expected value US¥Bor to receive a certain amount of US$ 3000. 80%
of the respondents chose the certain amount, although tleiwés than the expected value of the gamble. People
thus act risk averse.

Then the group was asked to choose between a gamé, gités 80% chance to loose US$ 4000, and 20% chance
of breaking even at one hand, and a certain loss of 3J8® at the other hand. In this case, 92% chose for the
gamble although the expected loss (US$ 3,200) exceetisthef the certain scenario.

Kahneman and Tversky explain this asymmetric attitude towarddyiske fact that people do
not primarily seek to avoid risk, but merely seek to avoid losseseRurt the attitude towards
losses shows a lack of invariabcas appears from their following example.

A group of people were asked about a situation wheretibeght a ticket of US$ 60, which they lost on their way to
the theatre. Would they be willing to buy a new ticket?

Another group of people were asked about a situation wtheselost an amount of US$ 60 on their way to the
theatre. Would they still be willing to buy a ticket for an amodrid®$ 60?

Apparently, more people who lost the money would be willingup a (new) ticket than people who lost their ticket,
although for both groups, the total of loss and cost of tkettigould be US$ 120.

Going back to our Mr C, who opted to buy the bet on the Pacioli game, would he really be willing
to pay 9.375 ducats in order to obtain a large probability of a modest (@6f5 ducats) and
accept some chance of a significant loss, equal to the purchasefghieebet? This would fully
depend upon the attitude of C towards risk, which may depend upon his ahdriscearlier
experiences (has he been unsuccessful in earlier bets), and thegwdahe profit or loss for his

total wealth. Attitude towards risk may even change from timante, ffor individuals as well as

for groups of people.

9 Invariance means that the decision-maker are not infldeimgehe way that alternatives are presented if the
mathematical outcomes are identical.
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2.3 Income and value ﬂ

Unintentionally, some concepts of value and income have entered into Wigupreections on
bookkeeping and uncertainty.

When discussing the bookkeeping of a single venture, we found the ancestorpodfiall
concepts, i.e. the balance of receipts and disbursements at the émdapietation, when all
assets and liabilities have been settled. This is equal to Satlraah’s concept dfetime profit
the profit over the total lifetime of an activity.

Grammateus describes profit in the case of the annual closuhe dfobks when part of the
stocks is still unsold as:

Profit or Loss = sales revenues + unsold stocks at purchase price — purchase costs

When elaborating on Pacioli’s ball game, we derived a “fair valued tlet from Huygens’
definition of a fair bet and we took the liberty of giving the nameriiegs” to the difference
between “fair values” in subsequent rounds.

We also found that human beings or groups of human beings hardly behave consistentls
Huygens’ definition of a fair bet, because of their approach towakitggtaisk, their personal
attitude, their personal belief, their wealth, etc. We also foundtibatattitude towards risk may
change from time to time.

This section summarises some views on profit and value.
231 Profit

In practice, we have to abandon Schmalenbach’s concept of lifetimée, pefause business
activities are in most cases designed for a long or indefinitecdemd there is a need for
information about profit or loss for a certain period. And when we ddindemany concepts of

profit, which all serve different purposes.

Basically, the ancient works on bookkeeping did not show much interest surimgaprofits.
They focused more on stewardship i.e. how the money and the othersissletas stocks) were
used and how much money and other assets were present at the end of the reporting period.

The main purposes for the information needed about period profit can béeesas follows
(see also Burgert, 1967, p. 188):

1 The need for information about the performance of an enterpriseinfdrimation may be
needed for the assessment of rewards for the responsible managémmemnterprise, for
future investment selection or for assessing the credibility obgtexj future income (the
latter is related to the concept of value as we will see in section 2.3.2).

2 The need for information about the value created within an enteuis®sy a certain
period. In order to assess this, it is necessary to know the tbiel ofaan enterprise at the
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beginning and at the end of a period, and the direct transactions with tieesofeapital
increases and dividends).

The need for information about the amount that is available for consmmpliis cannot be
isolated from the question of what funds are needed to generateesitffitire amounts for
consumption. Based on the needs of the beneficiaries for such amoungsjrpiise has
more than one variant.

Schmalenbach (1926, page 87) mentions (with reference to BauElereprivatwirtschaftliche
Einkommensbegriffl921) the following definitions of income, and tests them for usefulizeas a
definition of an enterprise’s profit. | mention the most important ones.

1

The Konsumptionsfondstheorier consumable fund theory (Schmoller). Income is the
amount that can be spent. J.R. Hicks (Value and Capital, 1953, refeimeBurmgert, 1967,
page 166) adds the dimension of wealth of the beneficiary of income:

The purpose of income calculations in practical affairs iswe geople an indication of the amount they can
consume without impoverishing themselves. Following out this itle&uld seem that we ought to define a
man’s income as the maximum value that he can consurirgduweek, and still expect to be as well off at
the end of the week as he was at the beginning.

Schmalenbach rejects this definition because it focuses on thibufistr and the use of
income and not to the generation of it.

The Periodizitatstheorieor periodicity theory (Wagner). The recurrence of the amounts
received is the major characteristic for such amounts to qualifgcome. This definition is
closely related to th&uellentheorie(source theory), which requires that income should
have a certain source (such as labour, interest, entrepreneur’s premium, etc.).

Schmalenbach rejects these definitions as well, because they idolndé all components,
in other words, the sum of all income over the lifetime of an engerploes not add up to
results according to lifetime profit.

Reinvermégenszugangstheone net increase in capital theory (Schanz). Income is the
growth in wealth during a period. Although Schmalenbach has a positive atttudeds

this concept, he thinks it is impossible to reach. The main reasbat,isn his opinion, the
system of double entry accounting cannot provide both income and the valystalf et
defines the value of capital as the value of the complex of aamdtdiabilities in an
enterprise (which is not equal to the sum of the separate valsastohssets and liabilities)
as the present value of all future profits. Profit for a ceainod is then nothing but the
interest on the capital value at the beginning of the period. Thimilsusto the definition of
anticipated subjective profiiEdwards & Bell, 1961, page 43). Schmalenbach deems it
unworkable to define the profit for the present financial reporting pdrapd unknown
future profits.

Schmalenbach then develops a concept of profit which primarily focusgsesenting the
earning capacity of an enterprise. Beingnanist he thinks it is impossible to present both
earning capacity and capital value in one closed circuit of baldmest and profit and loss
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account and “sacrifices” the balance sheet, which is in his tmeonyore than a waiting room for
receipts which are not yet income and disbursements which are mekpenses. His basic
principles:

» Result for a financial reporting period should be measured in atheiythe sum of the
results of all periods during the lifetime of an enterprise equals Lifetimé.Prof

»  Comparability between periods and between similar enterprisés.nfeans among other
things that principles of valuation and measuring results should be applied consistently.

* The profit and loss account should be objectively stated, neutrbbuviany bias and be
verifiable. Schmalenbach (1926, page 109) permits estimates as féres®es cannot
materially affect the presented result. In situations wherertaty and/or inaccuracy
become large, the conceptually correct, but uncertain estimate is satitijud less correct,
but reliable method, where both reader and user should be aware ofstitausad by this
method of substitution. Schmalenbach mentions the realisation princige ihewhich
profits are recorded at the moment of a sales transaction. AdpaBsitmalenbach uses the
realisation principle as a practical solution for situations wheeated value cannot be
accurately measured, instead of a principle (without trade no pli&ét)Limperg does
(1979, page 133).

»  The concept of prudence should be applied. Here, Schmalenbach has thatdmsiets and
liabilities, even in the dynamic balance sheet as defined by him, diaépinclude values
that depend upon future realisation. For stocks, it is not certainhtihatill be sold for a
price that is higher than the book value. Even with respect to debtors,ishao full
certainty about the future cash inflows in relation to their book valsi& consequence, he
applies the principle of cost or lower realisable value and other nzedeargins (e.g. in
depreciation rates on tangible fixed assets).

Clearly, Schmalenbach’s profit concept is primarily meant teeséne purpose of measuring
performance. On page 109, he describes the information need of the entremsnen
Erfolgsrechnung As he does not use the wofgewinn- und Verlustkontowhich he uses
elsewhere in his book, | assume he mgmrformance statemeriDue to uncertainty about future
developments, performance cannot be measured in a theoretically correct way.

First, as mentioned above, there are situations in which correctndcturate methods of
measurements have to be substituted by less correct methods ldtat toe more certain
documented events, such as the realisation of a transaction or eyethtiadiceipt of an amount.
Second, the above-mentioned prudence concept, being an answer to uncertairttyeaiiturte
cash flows arising from balance sheet items, may result in a poorer perforneameement.

To give the measured performance a proper dimension, Schmalenbach isttbeéusenciple of
comparability with other periods and with similar enterprises. ynapinion, one important
comparison should be added to measure performance: comparison with ¢peeeetir's own
intentions and forecasts.

Until now, we have only discussed one purpose, i.e. measuring the perfohancenterprise.

The second purpose, i.e. the change in value during a financial reporting periadt be
properly discussed without discussing the value concept, which | deal with in the next.secti
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The third purpose, assessing the amount available for consumption,ad telétte value that has
to remain after withdrawal of the amount for consumption. Burgert (1967, page 188)nai¢in¢
following reasons for preserving value.

1. The nominal capital has to remain intact.

2. The real value of assets has to remain intact.

3. The capital adjusted for (general) changes in purchasing power has to remain intact.

4. The enterprise as a source of income has to remain intact.

This cannot be properly discussed without first discussing value.

232 Value

When discussing the value of capital, including movements, Schmalenbach (1926,0page
gives the following formula to assess it.

Gl+GZ+G3+G4 ........ G, E

= + + +
l+2) @+2* @1+2° (@+2)° +2" @+2"

In this formula, G is the array of future profits for years b,t& is the value at which assets and
liabilities can be settled at the end of the enterprise’slif z is the interest rate. Unfortunately,
Schmalenbach does not give the definition underlying the profits in tiisifar Probably this is
irrelevant to him, because his does not advocate this approach. He atdytovdemonstrate that
value is the present value of uncertain future items (whether géineg@ofits or cash flows is not
relevant to his example). Defining profit as the change in the preakms of two subsequent
periods only leads to useless cyclical reasoning.

Edwards & Bell (1961, page 37) define the subjective value of an enteggrihe present value
of the futuredividendsi.e. the profits available to the owner. In my opinion, this is thescbrr
approach, because for the owner, who has to be rewarded for refrainingoinsomption now
and investing his funds in the enterprise, the only relevant moment imdheent when the
created value becomes available to him for use at his free choice.

In order to calculate the subjective value of capital objectively accurately, it would be
necessary to have perfect foresight about amounts and timing of fasirdlaws. This implies
that an investor or an entrepreneur needs to have information on the devglopteehnology,
consumers’ preferences, cost of raw materials, labour and cgitds$, interest rates, etc. Let us
consider an example assuming such perfect foresight.

One night, a man wakes up with a brilliant idea. All of a sudden htéhéascipe for a brand new
liqueur. As raw materials and consumables, he needs sugar, frutt, yatdles and labels. He
knows that the total cost per bottle of final product for such goods ammu@t3, which will
remain constant over the lifetime of his enterprise.

Currently, the man has a full time job and earns an annual sak&d06f000, which he needs for

consumption. The brilliant idea and the development of his skills fangefp and managing an
enterprise increase his “market value’€t@50,000 a year. We will call the additiorgall50,000
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that the man “sacrifices” when he works out his ideas in a neerpeise, the cost of the
“concept”.

The optimal mix between sales price accepted by the market antityjsald is 30,000 bottles
annually at a price per unit &f 20. Consequently, he needs a plant with a capacity of 30,000
units. It will cost about 2.5 years to design and build this and the insestill be€ 150,000 in
year 1 and 550,000 in year 2. Sitting Duck Distillery plc. becomes operational in year 3.

The man knows that the competition will be able to build a moreeeffiinstallation in year 8
and will be able to enter the market in year 9. This will hanegative effect on both the optimal
quantity to be produced and sold (decreases to 20,000 units) and on the selgmeiprinit
(decreases t6 17.50). He also knows that, after year 10, consumers’ preferencehaiilye to
another type of liqueur and consequently his product will have reached the endetfrite liThe
installation cannot be used for other purposes and the scrap value equals the removal costs.

The man ha€ 100,000 available to invest in the enterprise. All other funds neededewill
granted as a loan to be repaid in seven equal instalments, staryiegr id. Interest amounts to
4% annually (needless to say, this is the risk-free rate).

The enterprise has a stock of raw material equal to 10% of thel@memsamption. Products are
directly sold, so there are no stocks of products and no debtors.

No yield curve is assumed and since perfect foresight implieskathie discount rate can be set
to 4%.
| ignore corporate income tax because it is irrelevant for this illustration.

The cash flows resulting from this enterprise are summarisédtle 2-5. These cash flows are
supposed to be distributed to the owner; the negative cash flow in yepresents the equity
supplied by the owner.

Table 2-5: Summary of cash flows

1 2 3 4 5 6 7 8 9 10

Sales revenue - - 349,813 600,000 600,000 600,000 600,00 600,000 350,000 350,00t
Purchases -( 5,247)( 56,225 90,000 90,000  90,000)( 90,000) 87,000) 60,000 54,000)
Investments ( 150,00@) 550,000) - - - - - - - -
Salary ( 100,000§ 100,000)( 100,000 100,000 100,000f 100,000)( 100,000) 100,000) 100,000) 100,000)
Capital

Interest ( 6,000) 32,450  32,450) 27,814y  23,178)( 18,543) 13,907 9,271  4,636)
Loan 150,000 661,247 (115,892) 115,892f 115,892)( 115,892)( 115,892)( 115,892) 115,892)
Cash flow (_100,000) - 161,138 261,658 266,293 270,929 275,56! 283,200 64,836 75,47,

The present value of all cash flows amount€ t9,216,634. The development of this present
value, the subjective value according to Edwards & Bell (assumingliheash flows can be
distributed to the owner), is summarised in Table 2-6.

The subjective profit is the required yield of 4% on the subjectiugeyals can be expected and

as defined as such by Edwards & Bell. If we express the subjeetive at the beginning of the
enterprise (i.e€ 1,216,634) as a 10-year 4% annuity, the res#ltliS0,000. This is exactly equal
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to the increase in salary our man could realise with his newbodéred talents and which he
“sacrifices” for being an entrepreneur (further referred to as the “value oficept”).

Table 2-6: Development in subjective value

Subjective value: 1 2 3 4 5 6 7 8 9 10

Start of period 1,216,63: 1,365,29¢ 1,419,911 1,315,569 1,106,535 884,503 648,95 399,347 132,120 72,569
Subjective profit 48,66!  54,61: 56,796 52,623 44,261 35,380 25,95/ 15,974 5,285 2,903
Dividends/capital  100,00( -(_161,138] 261,658) 266,293 270,929) 275,565 283,200) ( 64,836] 75,472)

End of period 1,365,29¢1,419,91. 1,315,569 1,106,535 884,503 648,954 399,34 132,120 72,569

The question might then be: “Where is the profit?” Remember thabave a situation with
perfect foresight. This implies that the discovery of the new prozhrotot be a surprise to the
business environment and those markets of all input variables (rasiatgtbuilding contractors
for installations, etc.) are already aligned to this event. ltuat&n of perfect foresight, an event
such as the discovery of a new product cannot get markets out of tudibream and
consequently the value created cannot differ from the inputs sacrificed.

It is time to revisit some thinking about the drivers of value irr¢laéworld. In 1892, Eugen von
Bohm-Bawerk published his Value, Cost and Marginal Utility. This wogkbegen translated into
English by Georg Reisman, PhD of Pepperdine University. To obtain informah Bohm-
Bawerks theory, | used this English translation. The essay isryiraaeaction to the work of
Heinrich Dietzel Die klassische Werttheorie und die Theorie vom Grenzrjiitzen

Dietzel advocates the theory that explains the value of a good feelibe from the cost of the
inputs that are necessary to reproduce the good in question. In his opinioasttistandard is
more convenient, more complete and more exact. In comparison with the fuagiuating
valuation according to marginal utility, valuing according to cost has amensradvantage. In
our example, assuming perfect foresight, the value can be exactly nexbl&iom the
(opportunity) costs of the inputs. The development is shown in Table 2-7.

Table 2-7: Development in (opportunity) costs per prodction unit.

Cost per unit: 3 4 5 6 7 8 9 10
Raw materials 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Wages 4.99 4.99 4.99 4.99 4.99 4.99 4.99 4.99
Use of tangible fixed assets 4.46  4.46 4.46 4.46 4.46 4.46 1.96 1.96
Interest 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
12.46 12.46 12.46 12.46 12.46 12.46 9.96 9.96
Concept premium 7.54 7.54 7.54 7.54 7.54 7.54 7.54 7.54

20.00 20.00 20.00 20.00 20.00 20.00 17.50 17.50

The table includes the “production goods” sacrificed by the entrepreneurthé concept
premium (which in total amounts €©150,000 annually, but which is distributed differently over
the lifetime of the enterprise) and the yield on invested equitychMias been absorbed in the
annuity of tangible assets.

The costs for the use of tangible fixed assets are related ppdtiection realised. Furthermore,
the decrease in sales price from year 9 onwards has beenttiilytad to tangible fixed assets
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because it is caused by a technological innovation that enables corsptetienter the market,
depressing the sales price. Depreciation has been calculated on tieé GBasisnuity; the total of
depreciation and cost of capital per production unit remains constantostseof the tangible
fixed assets include the interest paid during the development phase.

As regards wages, an approach has been applied that would be somewhatinmresudife. |
assumed that there is a labour contract for the total lifatintee enterprise and that wages are
included in the profit and loss account as a function of the units produdectielly, this means

that in the first years an intangible asset exists relatitigetgears the enterprise is developed and

that at the end an accrual is formed in order to achieve a coastannt per production unit.

Both are depreciated on the basis of an annuity in order to keep the annual costs per unit constant
Further details with respect to this example are given in Appendix 2-I.

Summarising the limitations of costs to explain the drivers behind value:

* In year 9, the cost per unit of tangible fixed assets decrémsesise of a technological
innovation without directly affecting the utility of the finished goods tloe consumer.
However, because of the technological innovation, there is an upward pressugply of
products, which decreases the marginal utility for the consumer and thus depresses.the pr

»  We are forced to apply accrual accounting in order to keep the labstyper unit constant.
There would be no way to explain a higher labour cost per unit in year 9 and 10.

»  After year 10, the utility of the products for the consumer dsesewithout any change in
the production costs.

These phenomena are what the members of the Austrian school of esportie marginal-

value theorists try to explain. Bohm-Bawerk uses a number of exaandesnalogies to support

this theory.

Cyclical reasoning in using costs as an explanation for value

If the value of a good were explained by the cost of the inputs (thgaods), the value of these
cost goods would have to be explained by the cost of its inputs, and so orerhal thigere would
be a good that cannot be reproduced at will (minerals, patented todlsaretcthus could be
valued at the cost of replacing it.

Labour is a special input variable. If we were try to explainvtiiee of labour from its costs, we
would have to look at the worker's means such as bread, meat, clothing, etftog86hm-
Bawerk, 1892, page 333). But these goods are finished goods and if we try to theitavalue
from the costs, we end up in a vicious circle of reasoning.

Explanation of the marginal value concept

Bohm-Bawerk illustrates his marginal value theory with an exaofgdepioneer farmer with five
sacks of grain (Reisman, 2002, page xii). He labels the sacks in awmndéh his needs, in
descending order of importance. The first is earmarked for getting ththaghinter without
starving. The second enables him to survive in good health. The third enablés dat to the
point he feels satisfied. The fourth is reserved for producing brandyharfidth is set aside to
feed his parrot.
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Now, imagine that the first sack (the one labelled for survivaltti® need which is highest in
rank) is destroyed. In that case, the farmer will not die, bupdnet will not be fed (the need,
lowest in rank or the marginal utility). Consequently, the marginalevisl the loss for the farmer.
Generally speaking, the value of a good is determined by the utilite afnit consumed last (the
marginal utility).

Forces driving values of goods and costs of goods

Bohm-Bawerk uses an illustration for explaining the forces on value @std. At the time he
wrote his treatise, Joannisberg was a prestigious, well-appreeaiatedesirable wine. One of the
input variables is the Joannisberg vineyard. This input variable is expghsicause it is scarce.
However, if someone else were to discover how to produce wine in dargstities at an
alternative location, the supply of high quality wine would increase bhedmarginal utility
decrease, which would ultimately lead to a decrease in the vathe wineyard (and the cost of
the vineyard as an input variable for the wine).

Alternatively, if consumers’ preferences were to change and taidbarg wine were no longer
appreciated, the price of the wine would fall too, which would ultimabtelve a downward
impact on the value of the vineyard.

On the other hand, if the land of the vineyard was useable for tatd¢ égvelopment and this
was more profitable for the owner, this would lead to upward pressurnhe value of the

vineyard and thus on the cost of the wine. Downward pressure on the qpeaditized would

(given the same consumers’ preferences) lead to a higher price per unit.

Bohm-Bawerk compares this process to a locomotive with a numberriaiges. The locomotive
represents the (marginal) utility, i.e. the demand for a product. ilttecérriage is the finished
good, the second the cost goods of the finished good, the third the cost goods a@inidhaseon.
The stronger the locomotive (the desire, such as for the Joannisbejg tinéaster the train
moves. The heavier a carriage (i.e. the costs), the slower thentowes. Now, some of the
carriages can be pulled by another locomotive (they are common cost goadarginal
products, such as wood, which can also be used in another finished productpwhidasin the
speed of the first train, i.e. increases the costs and decreases the quantity produced.

To this example, | would add that the value chain, as described byithintthe example, does
not necessarily have to consist of production processes. A link to the clzin can also be a
bridge between the purchase market and the sales market, becqusehhse market cannot be
accessed by the end user. In fact, the dynamics described abovenajer dimitation to the
assumption of perfect foresight in the example used above.

The invention of the new liqueur by our entrepreneur is an unexpected ettentrwkpected
effects on consumers’ preferences and common cost goods (fruit, ®its).creates the
opportunity for the entrepreneur to make a profit that is not driven bgtgscview of a fair

reward in an equilibrium situation. Moreover, technological improvememsheapen at an
unexpected moment. So in practice, the entrepreneur makes a “riskg”’cliben he decides to
invest in the enterprise described in our example.
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On the other hand, consumers’ preferences do not necessarily behapeasds and projected
guantities and prices are not necessarily realised. Even th@ddoionsume now or save his
money to generate future income (see Hick’s definition of incomeyidedcin section 2.3.1)
may differ over time and by individual, because of uncertainty regabdiimg “as well off at the
end of the period as the consumer was at the beginning of the period”.cddmpanying
uncertainty makes consumption a risky choice, too, and it is affectdtelmpnsumers’ attitudes
towards risk.

Hence, if one purchases goods (takes a long position in goods), preferenceargge during the
production and sale period, which may cause a loss in value of the goodssedrdfisone
purchases an installation (takes a long position in production units), ggredsr and the
replacement costs of the production units can both change, which maydassén the value of
the “stock of production units”.

As already mentioned in section 2.3.1, Schmalenbach observed that uncendimancial
reporting could lead to the substitution of correct but inexact methodssbycborrect but more
exact methods. In chapter 3, | will use the example in this sedidurther analyse this
observation.

In the next section, the substitution of accounting methods (intuitively dedately) is shown in
a historical example, that of the Netherlands United East India Company.
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2.4 Ahistorical example of bookkeeping: the VOC ﬂ

The Verenigde Oostindische Compagnie (United East India Company: W&soyne of the first
(shareholder-owned) companies to be founded for an indefinite period. Foundgerindaof
great uncertainty at a time when the Dutch were still in thiglle of the war of independence
against Spain, it grew into the largest multinational in its eitn 80,000 employees (Gaastra,
2002, page 11). How did this company deal with the great uncertaintyfinaitial reporting
during the first years of its existence? To answer this questigftybit didn’t. Founded in 1602,
the first financial report dates from 1643. Yet the company managealtthe first dividend in
1612.

This section analyses the financial data of the VOC during thedo&602 to 1780. The VOC
went bankrupt in 1796. However, in its final 16 years the transformatidgheo¥/OC from a

trading company to a colonial government activity, which had silentlyedtan the decades
before, occurred at an accelerated speed.

My analysis is based to a large extent on J.P. de Kdbe'sarlijkse verantwoording van de
VOC.

241 General

The VOC was founded in 1602. It was the result of the efforts by the young NetherlandsdRepubli
to concentrate the East Indian trading activities in one company swiiktantial capital and
substance. All previous companies and initiatives (which were verfturese sea voyage) were
concentrated in this company.

The government of the Republic granted a monopoly to the VOC to sailadelitr the East
Indian waters. Furthermore, the VOC received the authority to fidfilain government tasks
such as foreclosing treaties, entering into alliances, building feesesnd other infrastructures,
and hiring military and public servants. This monopoly was granted for afs yend the
government charged an amount of f 25,000.

2.4.2 Organisation

The already existing initiatives for trading with the East Indiese united in the VOC. The
monopoly granted to the VOC proscribed all citizens of the Republic $eiling and trading in
the East Indian waters. On the other hand, each citizen could paetigipthe VOC for an
amount at his discretion. The shares in the VOC had no fixed par valtieifations were made
indirectly via the chambers, who were the successors of theksstyindia trading ventures. The
total capital amounted to f 6,440,000. The organisation chart is shown in Figure 2-4.

The members of the central college of 17 governdeefen Zeventignwere elected from the

directors of the various chambers. 16 seats were permanentlytedidcathe chambers; the
allocation of the 17 seat changed each period.
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The procedure for the election of new directors for each chamber idvblgenajor participants,
the acting directors and the municipal government of the city whemespective chamber was
seated.

Figure 2-4: Organisation chart of the VOC
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2.4.3 Major principles of valuation

In 1609, an accounting instruction was issued for the properties in thineiast Cash, debtors,
creditors and trading stock should be accounted for.

For the general account of the VOC in the home country, the accountingplesneere as

follows:

»  Stocks of spices were carried at prices to be assessed annually by thieCoemird;

»  Other stocks were carried at purchase price;

*  Only performing debtors were carried in the general account; dodletftbrs were carried
off-balance-sheet;

* Buildings were carried at their appraised value for a cetita@n; from 1718, buildings were
left off the general balance sheet;

*  Ships, furniture, as well as cash and trading cargo sent to thénfies, were recorded as
expenses.

*  The net assets in the East Indies were not recognised.

In the tradition of the single ventures until that time, all investmén (tangible) fixed assets
were treated as an expense and income was recorded partly wietutheargoes were stored
in the warehouses and partly when they were sold.

During its existence, the VOC never recognised its ships, fortrassesther capital goods as
tangible fixed assets in its balance sheet. Although this seenwveny) prudent accounting
approach, we will see later in this section that it concealptbllem that eventually became
fatal.
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244 Themonopoly

The monopoly position was initially granted by the State for a peri@i gfears. It was agreed
that every 10 years, accounts for the VOC would be prepared. Forstheeftade, the accounts
were suspended due to the great uncertainties. This also suspendeghttioé participants to
withdraw their capital. However, the participation rights were very soon being tradeel par.

The monopoly was extended until 1642. The conditions were amended in a wihye thadver of
the directors was somewhat limited and an audit commission (ngpriine major participants
and two members of parliament) was installed.

The second extension was until 1672 at a fee of f 1.5 million, payableqguab iastalments.
Despite the rules, which obliged the directors to render account pauttigpants, this was never
done and all financial reporting was kept secret.

The third extension until 1700 was free of charge to the VOC. HowevevQlesupported the
war with England and a tribute of 1/33 of total dividends paid was graotéoetPrince of
Orange. Both cash outflows were recorded as expenses.

For the fourth extension, a total amount of f 3 million (f 1.2 million in 169anfllibn in 1697
and f 0.8 million in 1698) was paid.

The fifth extension was until 1754, at a fee of 3% of dividends paid.

The sixth extension was until 1776 for a fee of f 1.2 million (of which f 0.6 million in nitre).
The final extension was until 1796 at 3% of dividends paid.

After 1796, the VOC activities were continued under the responsibflitye Dutch state and the
amounts paid-in by the participations were never returned.

245 Analysisof the accounts of the VOC

Many of the historical financial data of the VOC are availahéaks to Pieter van Dam, adviser
of the VOC, who finalised a fairly comprehensive description ofitr@€ial history of the VOC
until the end of the 7century. The work was kept for the eyes of the directors only.

A comprehensive series of “general accounts” (balance sheets aitdaptbfoss accounts) is
available from 1642. These general accounts were in fact a combioatioe accounts of the
separate chambers. All the initial capital was used for thepagei of the first maritime
expeditions (vessels, trading cargo, gold and silver) and does not appearepotted balance
sheets; neither do vessels and trading cargo. Vessels, equipment ding targo were
recognised as expenses when disbursed and the trading cargoes of thevestate were
recognised when stored in the warehouses in the home country. In contemfpaacyal
reporting, vessels, equipment and cargo would be considered assets astidraresults would
be recorded at the effective date of the trading transaction. Howewesider the IASB
requirement for recognising an asset:
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An asset is not recognised in the balance sheet when éixpendas been incurred for which it is considered
improbable that economic benefits will flow to the enterprise beéybe current financial reporting period.

In the early days of the VOC, the gateway to the East Indishaaly accessible to their vessels
and the expeditions fraught with hazards. Later on, the situation stdbdamewhat and the
VOC even managed to raise loans against the anticipated revenuerefutinecargoes on the
high seas, which enabled the payment of dividends. This type of liavéisyrecorded by the
VOC for the first time in 1676, increased to a multiple of annwliilg volume and finally
converted into perpetual, state guaranteed bonds in 1791. However, the VO@pexded the
value in their books of the assets backing the debt entered.

The graph in Figure 2-5 summarises the reported earnings for the period 1643 to 1780.
Figure 2-5: Reported earnings VOC 1643 — 1780
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The volatility in reported earnings (i.e. the standard deviation) is 1&Y&mo doubt this will

have been influenced by:

*  Years when substantial reinvestments in the fleet took place.

* Years when substantial trading cargoes were sent to the East Indies.

*  Years when substantial return cargoes were stored in the warehouses in the hamype count

»  Years when the prices per unit for the stocks of spices wbstamitially modified. Note that
the prices per unit were established by the directors of the &f@Clid not necessarily have
any relationship with the purchase price (a fair transfer petween the East Indies and the
home country was not carried) or with the sales price.

No trend in the earnings until 1780 can be recognised. This is differethiefperiod after 1780,

when heavy losses were reported and, as mentioned earlier, | dimittpdriod after 1780 from

my analysis. A tendency that was concealed in the financial figuréshattiime became visible.

After 1692, the balance between the returns from and the shipmentsBasthedies was never

positive. One cause of this was harmless, but it distorted artdufaia view: the transfer price set

for returns from the East Indies was too low and the East Indies subsequently “subsidised”

to finance their losses. The other tendency was that the astiiitithe East Indies gradually

changed from trading to occupying colonies, which in fact required a diffgnee of funding,

another reason why | skipped the period after 1780.
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Figure 2-6 shows the development in the balance between value trahffemeand to the East
Indies. The revaluations in this figure are due to restatemente dfidian currency against the
Netherlands currency. In the beginning, it was assumed that silekrding coins) had a higher
value in Asia than in Europe. Consequently, the cash received from the doomiy was
adjusted by 25%. This surcharge was reversed in 1743. In 1768, a final iemaagstinst the
Dutch Florin was performed.

Figure 2-6: Development in the capital invested by the VO in the East Indies
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The lost properties refer to the settlements conquered by tli€hBht the decade 1780 to 1790,
heavy losses were suffered due to the war with England. These Vossedo a large extent

financed from the home country, where the trade in returning cargo eallagsa result of the

above-mentioned war. The consequences were aggravated by the fdet ¥tk neglected its

fleet and fortresses during the greater part of tffece8tury.

Finally, the VOC could not finance the protection of its propertiesmany (actually a
government task) which lead to its collapse in 1796. It is fair taregyfrom 1780, the VOC was
in fact not a maritime and trading company, but acted as a government body.

2.4.6 Analysisof thevalue of the VOC

For an analysis of the value of the participations in the VOC andaihe of the intangible asset
(the monopoly) granted to the VOC by the government, | made use of ghefleas to the
participants. These cash flows were dividends (paid in 1612 for théirfiey, but consideration
has to be given to the fact that in certain years the dividends hamegbented in the form of
interest bearing bonds. In my analysis, these dividends have been rdpjattedinterest and
redemptions of such bonds in later years.

The adjusted cash flows to the participants described above are summarised ig-Figure
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Figure 2-7: Adjusted cash flows to the participants beteen 1602 and 1780
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It is striking that the total average dividend reported (f 1,329,000) exceeeledya reported
earnings (f 1,260,000). However, this might be explained by the time lag in reporting earnings, so
that the dividends paid to the participants may properly reflectcongpany’s performance
throughout the period 1602 to 1780.

Taking into account the initial (and only) investment by the participahtf 6.4 million, the
internal rate of return for the participants amounted to 8.46%. Takingpautmunt a risk-free
interest rate of between 3% and 4% (the interest rate on bonda gatrernment guarantee), this

is just a fair return on an equity instrument (compare this thighaverage return of 7.7% on

S&P 500 stocks during the period 1926 to 1995; see Bernstein, 1996, p. 175). So what about the
value of the intangible asset (the monopoly)? Well, in fact, this avgenuine Dutch treat,
because the government had nothing to give by that time: the VOC hdidaish its position

to the Spanish and the Portuguese and later on consolidate it with tliehEmgl the French.
During the first 10 years of the VOC, the participations produced no yield at all.

Table 2-8: Development in discounted cash flows of partjrations in VOC during the 17" century (thousands
of Dutch florins)

Net present value 16 6,440
Net present value 16 14,51(
Net present value 16 12,055
Net present value 16 17,87(
Net present value 16 17,9043
Net present value 16 13,166
Net present value 16 12,964
Net present value 16 15,174
Net presnt value 1682 17,804
Net present value 16 21,498
Net present value 17 24,552
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If we calculate the economic value of the participations at vatiogs, using the internal rate of
return and taking into account our “hindsight perfect foresight” of cashsfltive subjective
value develops as summarised in Table 2-8.

If we estimate the subjective profit (i.e. the required rateetafrn on investments) and set the
required rate of return equal to the internal rate of return, thedafgment in the subjective value
(i.e. the discounted value of future cash flows) develops as shown in Figure 2-8.

Figure 2-8: The development in subjective value of the®C
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Between 1780 and 1796, an annual dividend was paid of 12.5%. However, the strugatia¢ne
results did not justify such a dividend anymore. The dividend was financedtaye guaranteed
loan. In fact, the VOC was already controlled by the state $npihiiod. | therefore considered it
justifiable to skip this period in the analysis of subjective profit and subjective value

2.4.7 Conclusionson the VOC financials

The patrticipants in the VOC had to wait for 10 years to rectiee first dividends. Financial

information was never officially given to them. Even the directoreewever presented with a
reasonably accurate consolidated position until decades had passed.héles®rt the

participations were traded above par, which indicates that the naoksidered the informal

information adequate to create a belief in future benefits (whichaxcorrect belief during a very
long period; no timely signal was given when the belief became incorrect, however).

The directors of the VOC accounted for uncertainty by simply nogrésing the items they felt
uncertain about. Vessels, cargoes and even cash were recorded assewpensthey left the
Dutch shores. A return cargo was only recognised as an asset wbachiéd the Dutch shores
(often years after the vessels had left), and valued at very prpdees per unit. Profit was
recognised after sale. In other words, in a value chain lasting neamg, \a value decrease was
recorded only at the beginning of the chain and a value increase only at the end.
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Recording vessels and equipment as expenses rather than as eassete && prudent. In fact, it
turned out to be imprudent because the lack of proper investments duringsdetaoe 18
century (which factually weakened the VOC and made them an easy prey) wasezbnceal

Recording return cargoes at low prices seems to be prudent. In fanted out to be imprudent
because the VOC had to compensate its operations in the EastWiittliess subsidy, which
gradually and invisibly developed into the financing of continuous losses.

The presented development of economic value indicates that the declihe ¥OC started
around 1715. Although this insight is based on knowledge about the development ofdskure ¢
flows, the facts indicate that this was about the time whentstlders started “cash-cowing” the
organisation and neglected the structure by failing to make the propestnievds. With
hindsight, it is easy to reconstruct this development. In realityy@@ did not even record past
financial events accurately. Adequate recording, analysis and exptanéfast financial events
do not guarantee accurate insight in future developments, but togethezphesent a step in the
right direction.
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2.5  Ahistorical example of financial reporting andrisk measurement: insurance ﬂ'

The initial reaction of companies to uncertainty in financial réppsvas simply not to recognise
the assets they were uncertain about. That this changed in the obtinse19' century for
tangible fixed assets and during the early days of the New Econormiaogible assets must be
attributed to the fact that business became more capital-inteasitét was unacceptable to
investors to show newly raised capital invested in tangible or intengdislets as a loss. There is
no evidence that this change was due to a change in the treatmexlingeaod measurement of
uncertainty.

Insurance is an industry where the management and measuremeikt loéloisgs to the core
business. It is therefore worthwhile to investigate briefly howvtrg early insurance contracts
were accounted for. L.J. Daston (1987, page 237) writes about this:

Insurance and gambling are two institutionalised approacheskttaking. We see them as diametrically opposed
approaches: gamblers pay to take unnecessary risksshfyiesurance pay to avoid the consequences of negessa
risks.

In the development of insurance over time, the position of the Churchtis mentioning. In the
13" century, Pope Gregorius IX proscribed the most popular form of masneaince because of
alleged usury incorporated in these contracts. This forced medievgérta to think about
acceptable forms of insurance and other aleatory contracts intorgdegvent usurious elements
in the transfer of risks. The standard was that “those who shaftedd@éserved a share in the
profit as much as those who shared labour.” Life assurance wasdiadoren of gambling and
was prohibited (by the code of the Low Countries, 1570) in many contifeniabean countries
until the 19" century (Daston, 1987, page 239).

As remarked in section 2.2, the problem of life assurance and pr@pettgasualty insurance
attracted the attention of many mathematicians. John Grauntheafrdt who constructed a
mortality table from the “Bills of Mortality” collected byé city of London since 1603. Huygens
and Johan de WittDe Waardye van Lyfrenten near Proportie van Losréntesed Graunt’s
statistics for scientific analysis to predict future motyadjiven a certain age and to set premium
rates. Johannes Hudde constructed the first mortality statit@dban a universe of annuity
beneficiaries rather than a universe of the general population. Beroseitl his Law of large
numbers to justify the use of past observations to predict futurensaftmn the assumption that
past patterns are repeated in the future). De Moivre, who livedlmisxtngland, was a regular
advisor of insurance brokers (and of gamblers).

Nevertheless, it is fair to say that, in general, premiurs réifeth life and non-life) were to a
great extent based on experience and intuition rather than science.thhmitdske, as historical
patterns did not repeat themselves very well, because of the immove people’s health and
thus in mortality, replacement of timber houses by brick houses ititibg, etc. The actuary in
the 18" century was more a clerical than a mathematical function.

Little is known about financial reporting policies of the old insuracempanies. From the
literature available, we can deduce following:
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Fire insurance

Fire insurance protected the possessions of the insured against thguenice of fire, mostly by
taking care of the reconstruction. In Continental Europe, fire insuraniginated from
“neighbour aid” which gradually evolved into mutual insurance.

In England, the first shareholder-owned fire insurance companies (subbh &sin Fire Office
and the Royal Exchange) were founded in the earl) deéhtury. Premiums and the capital
supplied by the shareholders were put into a fund (in the early ddlge &un Fire Office, the
cash was deposited in a strong box) which was used to pay the clagnsal@nce was available
for the shareholders. Volatility in the annual claim volume wasrabs by the share capital,
which was adjusted from time to time on a trial and error basfact, this was one of the first
practical demonstrations that in order to deal with uncertainty amwlvolatility in future cash
flows a sufficient base of (economic) capital is needed.

Profit or loss was to large extent measured by counting the casiftéafthe end of a certain
underwriting year, or at later time after all claims had lsstied. Today, we would call this the
completed contract method for enterprises other than insurance undert8kiogsfire claims by
their nature can normally be settled quite rapidly, the balanceesofipms received and claims
paid could be assessed within an acceptable time. Thus, initialgtatistics in the financial
reporting of fire insurance.

Marine insurance

For marine insurance, it was difficult to assess the profthasdifference between premium
receipts and claims paid within a reasonable time. Sea voyagedasdted many years and only
at the end of the voyage were all claims were known, so that the result could be assessed.

Accordingly, the results were not assessed annually. Instead, thiempeereceived for a certain
voyage were kept in a fund and all claims were paid from that funithefgnd of the voyage, the
balance of receipts and payments was the result of the voyage. thatédund was kept for a
certain underwriting year rather than a voyage, but the principle bftaimang a fund until
virtually all information became available was maintained are/én applied today for marine,
transport and aviation insurance. In financial reporting, this method ismaoiy known as the
“completed contract method”.

Thus, no statistics in the financial reporting for marine insurantteere The system of
recognising profit is quite similar to the accounting for lots of goods as described am etti

Life assurance

One of the first forms of life assurance consisted of annuisigsed by (mostly municipal)
governments. The form was simple. An amount of capital was suppli¢tegntuitant and the
authorities paid an interest rate (which was higher than theshtate on loans) until the person
assigned to the contract had died. These contracts had a high selEstientgthe persons
assigned to the contracts were mostly young and healthy people) tligthereneed for
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appropriate tariffs by class or age, usually based on the investigdiy Johan de Witt and
Johannes Hudde described above.

The forerunners of life assurance in the Netherlands were podtdsl ¢ahtines (Wagenvoort,
1961). They became popular in the Republic during the second half of the 17ty cémto
basic forms can be distinguished.

» Interest tontine: this is a contract where a number of gaatits jointly supply a sum of
money. The debtor pays annual interest on the total sum, the inténestivéded over the
surviving participants. As the population of participants decreases iover 40 does the
interest per capita. After the last participant dies, the méhaivas for the benefit of the
issuer. This form was usually chosen for tontines issued by (mufig@atrnments, such
as the City of Kampen in 1670, and others.

«  Capital tontine: as above, but the principal was for the bendfiedfst survivor or a group
of last survivors or to the survivors on a specific termination date.

For the tontine annuities issued by municipalities, the issuer ngrpraiided collateral (e.g. a
land lease).

The private contracts of survival had a fund that needed to be invesstdiments were
sometimes (government) bonds and (in th® d&htury, between 1671 and 1704) often shares in
the VOC, discussed in section 2.4.

The shares in the VOC were quite actively traded. Wagenvoort memfimtations for 1622
(300%), 1671 (600%), 1672 (250%) and 1720 (1260%). The quotations did not bear much
relationship to the subjective values previously calculated. Themattioned for 1622 would

give the investor a yield of 5.75%, for 1671 3.8% (which was below the bondsitened for

1672 over 8% (remember that 1672 was the year of the war againse,F@ewgnany and
England and of internal riots). The market value in 1720 was hardiisticeprice anymore.

The market prices were originally derived from G.C. Klerk de R&eschichtliche Uberblick

der administrativen, rechtlichen und finanziellen Entwicklung der NOIC

Jacob van Dael, the broker involved in the issuance of the tontine of Kamd&v1, had
calculated an average long-term annual return of 3.5% on the VOC .sltaness the
exceptionally high dividend in 1671 that gave the participants in the private tontines téignpora
higher return.

The bookkeeping and reporting of tontines was quite simple and practical, lssed on
receipts (capital payments and investment income) and disbursefbengdits and expenses
paid) per tontine. This approach is also quite similar to the accodatitas of goods described
in section 2.1. Thus, even with the early forms of life assurancesHich the tariffs were based
on statistical analysis, no statistics were applied in the accounting.

For the tontines described above, the recording of receipts and paynasnésl@quate, because
the participants were entitled to all benefits and bore alliske There was no need to determine
period profit, because nobody was entitled to it. This became differetiite shareholder-owned
companies, of which the Equitable Society in England was one of theTtiis company was
founded in 1765 and sold insurance that granted reversionary payments to asmbaphans.
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Their premium rates were calculated by Richard Primed were based on his boDbservations
on Reversionary Paymentshich was considered the standard work on this subject until the 19
century (Bernstein, 1996, p. 155). The premium rates and the acceptangewmkc very
conservative (interest 3%, only healthy lives insured, most prudent litgoteble, and flat
expense surcharge of 6%). Furthermore, the survival rates were Sabigtantderstated. The
shareholders saw Equitable’s funds grow very rapidly and liked to haightiristo the free
equity available to them. In 1775, Price’'s nephew William Morgan cledlthe liabilities
(based on estimated future cash flows) and found that the free swadu80% of total assets.
From this point on, projections of future cash flows based on stdtatisamptions of mortality
gradually played a more and more important role in assessing andfgtakeholders’ surplus of
life assurance companies.

10 Richard Price was the member of the Royal Society oflbnwho “inherited” the famous treatise on “solving

a problem in the doctrine of chances” from Thomas Bapelstook care of its finalisation and publication. See
section 2.2.2.
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2.6  The agent and his principal &I

Traditionally, records are kept to comply with the law (e.g. assi lfar taxation), to keep track
of available income or to render account to a principal. The laitlens from the “contract”

between an agent and a principal. Often such a “contract” involves dhagement of an
enterprise for which the principal supplied the funding. When such an esgeiptisted on a
stock exchange, the principal may be an unknown party to the agent.

The most basic arrangement between an agent and a principal is tvbesgent acts as a
custodian of values owned by the principal. Such a contract serves an gunaushpurpose, as
does the information from the agent to the principal on the fulfilment of the contract.

Running the principal’s enterprise by the agent is far more complex, dpetian the principal
is an anonymous party that communicates to the agent through the fimaadiets and when
there are other stakeholders involved with potentially conflictinggater This complex situation
has influenced financial reporting over time, from which it can be vbddhat the historical
development of financial reporting has been driven by incidents ratimecohaepts. This section
briefly describes the main streams in thinking on financial reportihg, friction in the
relationship between agent and principal, and the relevance or irredegfitiee funding of an
enterprise. The result is a variant to Mattessich’'s (1995) Conddimanative Accounting
Theory (CoNaT).

2.6.1 Developmentsin thinking on financial reporting

Financial reporting is basically about the degree to which entespriset their financial targets.
Mattessich (2002) distinguishes two main streams for researchiteypeses’ behaviour
(including their financial reporting): normative theories and positivism.

A normative theory relates to logical consistency with underlyisgraptions of how logically
thinking peopleshouldbehave and what entitishoulddo. Examples of normative theories are
the early German normative theories, which state for example'ttimtbusinessman ought to
optimise efficiency and performance for the general benefit oétgo@ther than for the primary
benefit of individual firms or persons” (Mattessich, 1995, p. 174). Applying ausbrmative
theory as a basis for, say, a reporting framework entails thehas reality will go in another
direction and the framework will become irrelevant.

Positivism excludes normative premises from theories. Unlike namniduories, it predicts what
people and entitiewill do, rather than deduce what thehoulddo. Positive Accounting Theory
is identified with empirical research (Mattessich, 1995, p. 161)moitant research topic is the
information content of financial figures and the response of finan@akets to these figures.
Recent examples are an investigation into the effect of mastetisclosures that have been
mandated by the US SEC on trading volumes (Linsmeier et al, 2002) aket mesponses to
recognition and disclosure (Barth et al, 2003).
The empirical research until 1981 has been summarised by Dopuchs@dittel 995, p. 151).
Below, some major findings, together with the conclusions from later researchmamaussed:
1 Annual and interim earnings announcements both have information value. Télaticorr
between unexpected movements in stock prices and unexpected earningssnergmathe
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magnitude of the unexpected earnings. Penman (2003, p. 90) memorises theh t@gea
Ball and Watts and by Beaver in the early 1970s proved that curremibgsa are an
indicator of future earnings Later research indicated that financial-statement andlgips

in forecasting. And it is undisputed that future earnings drive sharehatiex (Penman,
2003, p. 80).

2 The market is willing to rely on management's forecasts.

3  Other financial data reported in annual reports are not as highétated with unexpected
movements in stock prices.

4  The relationship between voluntary changes in accounting principles and uedxpec
movements in stock prices is only relevant when such changes reltdie enterprise's
expected cash flows (a move from FIFO to LIFO, etc.).

5 FASB regulations do not affect shareholder value; The market is olyviabie to see
through any cosmetic changes in the presentation of financial statements.

Mattessich (1995, p. 151) calls the results of the phase of empéseslrch until 1981 modest in
relation to the evidence and encounters many contradictions of evidentieerfrore, some

empirical observations have a normative consequence. For example,aifirtbencement of
annual and quarterly earnings has a high price-information content, dw$olthat poor

information on enterprises’ profitability, or even a misunderstanding atheutquality and

sustainability of the reported earnings, leads to miss-pricing of shares.

2.6.2 A brief explanation of the agency theory

Agency theory is described as the theory of the relationship betivegmincipal (for example a
shareholder in an enterprise) and an agent of the principal (compaagagers). The theory
holds that managers will not act to maximise shareholder value wapesspriate governance
structures are implemented in the related enterprise to sedetipgainterests of the shareholders
(Jensen & Meckling, 1976).

Agency costs can be defined as the total costs and loss of opportbed@ase the agent does
not act in the interest of the principal, as well as the costerpbrate governance and oversight
procedures intended to minimise the former costs and losses.

The contract between the agent and the principal starts with the @updse contract, the
alignment of this purpose between principal and agent, and the responseaggrtha the form
of a strategy. Indeed, one could set a purpose in accordance withsfieatlaconomic theory,
i.e. profit maximisation, but this might easily lead to friction between agent andpaiinci

In this respect, | would like to recall Burgert's (1967, p. 154) observttatrthere are different
concepts of profit for different purposes. Agency costs can result thienfiact that the agent
maximises another concept of profit than the principal expects him tdadomisation of profit
with a short time horizon could be at the expense of sustainablegdfthus at the expense of
shareholder value. One could solve this by deciding that the only qualifyifiy gwncept to

11 Observe that in this time the deferral and matching prinaiplalfocating income and expenses to periods was
still predominant above the asset and liability concept.
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maximise is the increase in shareholder value during the period uwir.ré&his economic
concept of profit has been demonstrated by an example in section 2.3tebuthigpters will
demonstrate that it is only of practical use in a situation degeforesight, as assumed in the
example mentioned.

An example of short-term profit taking precedence over growth in sharehalllee relates to
savings on research and development programmes, which improves bottornsliite irethe

short run, but may decrease revenues or even jeopardise continuity fintutee Financial

reporting may show the short-term success of improving profitabilijevthe negative effects
of this “cash cowing strategy” remain concealed.

Kennedy (2000) mentions many examples where actions vis-a-vis stakehottier than
shareholders may affect shareholder value, whilst such actionappagr profitable in the short
run. Aggressive laying-off programmes may be effective to incnesisens on the short run, but
in the long run they may decrease employee loyalty, which might tales¢ed people to leave.
Closing branches may increase profitability, but could decreasss#utity by customers and
thus decrease customer loyalty and incur expenses later in order to regain thjis loyal

Apart from divergence in purposes between the agent and the principahathecauses of
agency costs can be summarised as follows:

» Costs of monitoring and procedures to establish a contractual aremgeetween agent
and principal that motivates the agent to act in the interest of the principal.

»  Extra consumption and additional expenses that the principal would not have spent.

» Inefficient use of assets.

*  Asymmetry on risk information: the principal does not discount tree i risk (known by
the agent) in the purchase of its stocks or bonds or in other kinds of contractual arrangement.

* Asymmetry of value information: the principal has a differergeetation of future cash
flows than the agent, based on what the latter knows about.

* There is also a reverse asymmetry: the principal mag pigk and belief about future cash
flows differently from the agent's expectations. This may be duenperfections in the
communication between agent and principal. Here, financial reporting dpnrddtice
agency costs.

In its governance rules, the OECD mentions the following basic purpose:

The corporate governance framework should be develogéd a view to its impact on overall economic
performance, market integrity and the incentives it createméoket participants and the promotion of transparent
and efficient markets.

At first sight, this is the starting point of a normative theorydtld be applicable in practice if
one could demonstrate that this behaviour would maximise the fundamen&bfain enterprise
(i.e. the future profit stream) and resolve goal conflicts so that it:

*  Maximises realisable values for stock for the short term.

»  Optimises the security of creditors, lenders, policyholders, etc.

*  Optimises employability and human capital readiness in the long run.
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»  Makes stakeholders benefit from economic growth on the long run, whictpdstant for
pension plans, for example, whose primary purpose is to provide a benefit in real terms.

» Accepts that product lifetimes are limited and that product amwdice development
activities may add to long-term value at the expense of short-term profitability

The extent to which the agent may consider his contract an arranggmehich he is awarded
to the extent he creates fundamental value depends not only on theddlzlispciety to resolve
conflicts between various classes of stakeholders, but also on thbiljppssi report on the
agent’s success in creating fundamental value, and increases thermireliable way in the
absence of perfect foresight.

Looking at corporate governance as it has emerged over the past decaeleintsoesting
observations can be made. Deminor Rating assigns a corporate governance quality index to publi
companies, by evaluating the publicly available information on the rights duties of
shareholders, takeover defences, disclosure on corporate governance andttive/etinctioning

of the board. Blom et al. (2003) found that an increase in this index by ortespeés nine basis
points in the cost of issued debt.

Bauer et al. (2003) investigated the same Deminor Rating of about 85 6T SE Eurotop 300
enterprises for the period 1997 to 2002. They constructed a portfolio ofjoveined enterprises
and a portfolio of badly governed enterprises. They found that the firilmodutperformed the

latter by almost 3%. This result is similar to that of arierastudy into the California Public
Employees Retirement System, a pension fund with a policy to beslpcengaged in the
governance of their investees (about 42 funds). These funds outperformedE®E & dex by

52%2 over the period 1987 to 1992 (Blom et al., 2003). In the same empirical Btudsr, et al.

found that the corporate governance quality index was negatively calreldtte reported

earnings and return on equity. Although they could not find an explanation fph#ri®menon,

their assumption is that well-governed enterprises have a more peygenach towards profit
recognition.

2.6.3 Thereevanceor irrelevance of funding

In 1958, Modigliani and Miller introduced the so-called irrelevance (ddekhart, 1980 p. 142).
It states:

In a perfect market no action that does not result in an tdteraf the real income stream generated by physazal (
intangible) assets of the entity can alter the entity’s equilibrium Vé&luEhis is because equal access to the capital
market means that the investor can replicate the leveragtustro the entity himself.

This rule is has to be modified for environments where, for tax purpegegy financing is
treated differently from debt financing.

12 which is also close to 3% (2.79% on a continuous conpbasis).
13 A free interpretation of an equilibrium value is the value sit@ation where demand and supply have forced
the value of an enterprise towards its fundamental valu¢hé@resent value of its future cash flows.
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Jensen & Meckling (1976, p. 333) challenge the irrelevance rule. They oliz@rtlee value can
be created for the shareholder by increasing the enterprise’s investmenerislebftis in place.

It is now recognised that the existence of positive costziassd with bankruptcy and the presence of tax subsidies
on corporate interest payments will invalidate this irrelevanceehgqrecisely because the probability distribution
of future cash flow changes as the probability of the ietwe of the bankruptcy costs changes, i.e. as the ratio of
debt to equity rises.

In the example of section 2.3, a situation of perfect foresight ssasred. There, the situation
described by Jensen & Meckling could not happen. Chapter 3 will elalooréite consequences
of abandoning the situation of perfect foresight and the required plabe é&dtor of risk in
financial reporting. In this section, | would like to restrict myself to two posithaervations.

1 Examples are known of situations where an increase in the corperatage (e.g. by
repayment of equity) led to an increase in the stock price of the related enterprise

2 A sudden inability by an enterprise to meet its commitmentsapérform on its debt is
perceived to be one of the most shocking events in the financial wodihdea damaged
investor confidence and endangering market liquidity.

In relation to these observations, one could conclude that financial markder certain
circumstances ddyut should ngtreward changes in the financing structure of an enterprise that
affect the risk of not being able to meet its commitments. Irrdéisisect, the attitude of the agent,
the information communicated by the agent to the principal, and thelattf the principal as a
result of this information are all relevant.

First, let us look at the behaviour of the agent. Boot (2005) observesintzerg did not take
risk into account in his theory. However, Limperg departs from anatthermative point of
view that a debt arrangement should only be entered into if repaysrgumrianteedaith a high
degree of certainty, given that absolute certainty does not &astt, 2005, p. 143). Of a later
date are the principles on capital adequacy and solvency, issued lbjethational Association
of Insurance Supervisors (2002). In addition to the perceived need for supewcestrol of
insurers’ capital adequacy, these principles highlight the entemprisgh responsibility to
understand and manage the risks they underwrite and to keep appropristeofiea@mnomic
capital related to those risks. In other words, don not enter into amricgucontract if you are
not sure that you can perform. This principle was adopted by CEIOfSiirtonsultation on the
Solvency Il project by the European Unt&nThis can be explained not only by ethical-
normative theory (you will not put policyholders unduly at risk), but alspdsitivism (the cost
of shattered confidence is enormous).

Second, the information available to the agent is relevant. Informationnaetry may cause a
wrong view by the agent, resulting in a wrong reaction from the finanmaakets. The markets
may therefore erroneously award the principal for behaviour that mmteadd fundamental

14 CEIOPS stands for Committee of European Insurance @ocupational Pension Supervisors. Their
recommendation to the Solvency Il subcommittee of the Earopmion in relation to risk management is that
insurance enterprises should have their own strategiesli@nsy capital in place as an integral part of the
overall business strategy.
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shareholder value or is even value destructive. This matter beceals aomplicated if the
choices that the agent makes do not only affect expected futurdmashlut also relate to the
expected value of future cash flows in relation to the risks assdondth them. Mitigating the
information asymmetry between agent and principal may correcsigiials to the financial
markets that are the means of communication by the principal &méme. The next chapters deal
with this issue.

Lastly, the extent to which information is properly received and urmtetdiy the principal and
the extent to which the principal really sends a signal to theatapérket that stimulates the
creation of fundamental shareholder value are significant. The impertdren active role by
investors/principals in enterprises’ corporate governance has been explained above.

2.6.4 Conditional Normative Accounting Theory

Mattessich (1995) created a synthesis between the positive accotimioy (based on
observations) and accounting theories that were based on normative préthisaesult is a
framework for financial reporting that has its roots in game ti&arg. Conditional-Normative
Accounting Theory (CoNAT). In other words, the normative behaviour of an &gdriven by
the positive observations from the outside world.

Figure 2-9: Revised Conditional Normative Accounting Theoy (ReCoNAT)
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Such a positive observation might be that the principal wants the ageptimise the overall
economic performance (compare this with the basic purpose of corgmedenance rules
according to the OECD). However, the principal will only have such a paip@ptimises the
value (a function of the total future cash flows of an enterprisd)salves the goal conflict
between profit maximising for the short-term or medium term andmisixig shareholder value.

15 According to the Stanford encyclopaedia of philosophsegtneory is the study of the ways in which strategic

interactions among rational players produce outcomes witieceso the preferences (or utilities) of those
players, none of which might have been intended by attyeof.
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Many examples can be thought of where maximising short-term weadttitise detriment of the
long term and therefore to the detriment of value.

» Insufficient research and development may lead to a situatiorewhieducts cannot be
replaced when they reach the end of their life cycle, possiblyncpasdecrease in future
cash flows.

» Insufficient development of human capital may lead to insuffi@eatlability of qualified
staff, which may restrict an enterprise’s ability to move fmdvor even maintain its present
status.

» Insufficient care for sustainable customer satisfaction i@ag to erosion of the customer
base in the long run.

* Insufficient care for compliance with laws and regulations and fotegrity of
communication may disturb confidence and hamper access to capital.

Not all conflicts between overall economic performance and ergerpelue or profits can be
resolved in a contract between agent and principal and the agent calvattdézese conflicts
in managing the enterprise or in the reporting thereon.

So let us take the vision of international organisations (such as PESE@k exchange
supervisors, financial industry regulators, etc. on corporate governancerstdict a “four-
party” agreement as the basic driver for agent’s actions and behaViwrfour parties are
government, capital market, principal and agent.

The responsibility of government is to enforce laws in order to prellegal or unethical

behaviour from increasing shareholder value. For example, an enterptiseatisas severe
environmental damage should not be rewarded more than the enterpriswdbtst to prevent
such damage.

The responsibility of the capital market is to create sufficiiguidity and transparency. If this
task is properly fulfilled, stocks and other financial instrumentsbeatraded without a liquidity
penalty at their fundamental value and agents do not need to make-aftiaetsveen short-term
generation of cash flows and long-term generation of value.

The responsibility of the principal is to give the right impulsehé&agent, either via the capital
market or via active involvement in the corporate governance (compéper&asee section

2.6.2). This implies that the principal is obliged to understand finarepalting and to identify

the key value and risk drivers.

Then the responsibility of the agent is to define and execute a strétegyis, within the
boundaries of the four-party agreement, focused on the sustainablercoatalue and to report
on the progress.

This leads to a revised conditional normative accounting theory as shokigure 2-9. This
figure is simpler than the original presentation by Mattessich (1995), betdoss not deal with
potential conflicts between the agent and various groups of stakeholdeeCtINAT, these are
solved within the four-party agreement.
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The conceptual representation that accounting should produce is value. Buisvdiliven by
expected future cash flows, which are in turn driven by risky chdieeshe agent makes for the
account and risk of the principal. Representation of this value hbmitetions and this is the
reason for the pragmatic conceptual representation (compare Schrohlersodstitution theory;
see section 2.3) that minimises information asymmetry betwgemt @and principal, given the
technical limitations of accounting engineering and cost-benefit analysis.
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2.7 Summary and conclusions

Van Stridiron (1943) makes a general distinction between descriptivecardific statistics, or
(more detailed) between description, analysis and prediction. Theseptorare shown as
connected to bookkeeping, performance and value in Figure 2-10.

Figure 2-10: Statistics and financial reporting
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In section 2.1, the development of bookkeeping from informal notes on finarst@idal events
to a sophisticated, systematic and largely self-controlling syhtes been described. It had to be
concluded there that bookkeeping itself is neither the condition for nangtrarent to measure
value and income.

In his Summa Pacioli included lots of practical tools for the merchant, includirggestions on
how to divide the earnings from an enterprise between partners. Tiggsstions were to a great
extent based on past events. When he applied these suggestigiaene ia became a subject of
discussion between the gamblers. While merchants and bookkeepers wergamrddistorical
financial events and measure income and capital retrospectivelygaimblers and the
mathematicians developed techniques for valuing a bet. In section 2.2, vilepdeent of
thinking about handling uncertainty with respect to future events has bemibedsit has been
found that historical data play a role in evaluating possible futurelagewents, because
historical patterns tend to repeat themselves. However, thisti@pétiimperfect and the degree
of imperfection is not always known. Thomas Bayes made a greabotion by not addressing
predictions from a known set of probabilities, but by addressing the questioiat the
probability of a future event (or value) is, given the observations wedwaitable. His theorem
makes it possible to “account for” the risk implications of recorded events.

In the same section, it was stated that different people haeeediffattitudes towards risk, that
the same human being may have a different attitude towards ridkfeaent times, under
different circumstances and with respect to differently formulated proposhlequal effect.
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In section 2.3, it has been shown that the value of an enterprise dependarmouhéand timing
of thefuture cash flows; in other words, it is not possible to derive value frash gpeents; it is
only possible to explain a balance sheet from past events. In thessatian, the different
concepts of profit have been discussed. One of the concepts, namelyngaitifermation about
the performance of the enterprise, may be the most relevant onesy#ct to value as described
above. A performance statement reflects the enterprise’syatailitreate value from its core
competence. The skills and aims of the enterprise make it probaldt twill repeat its
performance to a certain extent in the future. The probability ofitiepewill be higher for the
performance measured than for windfall profits arising from spéeilactions or otherwise
taking positions. The baker will most probably bake his bread next geathe winner of the
lottery will probably not repeat his “deed of valour”.

Sections 2.4 and 2.5 have shown that enterprises dealt with unceewentd in financial
reporting by simply attributing a zero value to them. It appeared to misunderstanding that
this approach was prudent. Quite the contrary. If the VOC had been ttechtoi recording the
value of its ships and other (tangible) fixed assets, the adveestseadf neglecting maintenance
and replacements would have been visible in the first half of thear@ury.

Even the insurance industry, where the transactions are largely twase statistical approach,
financial reporting was based on a retrospective approach, which only lyrazhaanged over
time.

So where was financial reporting formally invented? | am afraidhave missed it! My
investigation and observations give the impression that financial repartegydeveloped when
there was a certain need or incident, but never within a frameworkeaburing value and
performance.

Grammateus invented a system for establishing the result on inesnfianm the need to close
the books annually. His system is retrospectively oriented. In tHecdstury, tangible fixed
assets were recognised as an asset, probably because they sigodivent due to the industrial
revolution and the building of the railways. In thd"2@ntury, intangible assets became an issue,
probably for much the same reason.

The invention of financial reporting requires the analysis of théioehip of the provider and
the user of financial information regarding enterprises that are fduiodean indefinite period
and where management and ownership/funding are separated. Accordinglglatienship
between an agent and his principal has been analysed in relationGortigional-Normative
Accounting Theory. Issues such as goal conflicts between agent and pancigzetween agent,
principal and other stakeholders become relevant. Information asym(tiegnagent is better
informed about the enterprise than the principal) also becomesaa factieal with. | have
simplified this theory by assuming a four-party contract betweenrgment, capital market,
principal and agent. The working assumption in this book is that goal cor#tietsesolved
within this contract, so that the enterprise, or the agent who rudeei, not have to worry about
them. Given a well-functioning four-party contract, this is true. Gasiill-functioning contract,
| feel that the enterprise is not the place to solve goal candiicto align its financial reporting to
them. The consequence of this working assumption is that the progress aiftégrise in
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creating long-term shareholder value and the risky choices thageheraakes for the account of
the principal should be the key elements in financial reporting. So falaeporting focuses on
the minimisation of information asymmetry. The Revised Conditionaifidtive Accounting
Theory starts with the assumption of a well-functioning four-partyeeagent. In fact, the
assumption is no more or less than that the rules of the game agcrdihich the enterprise
plays and reports are well defined. Winning the game, while playinghéyules, maximises
shareholder value (driven by the long-term aggregate of expected fatsineflows) whilst
creating a situation in which no other party is worse off. Henceydiabreporting focuses on the
stage of realisation of the strategy to create shareholder ealdeon the risks/degree of
uncertainty relating to future cash flows. The pragmatic concegpedsentation is the “best fit”
to this information need, given the accounting and risk measurement technology available.

In terms of a pragmatic conceptual representation, | sympathiseSelimalenbach’s theory that
primarily focuses on the profit and loss account. Figure 2-10 shows\dzsuring performance
is a matter of bookkeeping (descriptive statistics) and analykishvis a judgemental process.
However, it is far less judgmental and subjective than measuring, vahieh is entirely
dependent on estimated future cash flows. When value is to be measugdg geerformance is
an important component.

Finally, | wish to comment briefly on Schmalenbach’s principle of pradediscussed in section
2.3.1. Consider the effect of this principle applied to a very simple example of an mgweitkoa
balance o€ 5,000,000. The valuation principle is cost or realisable value.

In the case of an expected realisable value that is normalljodistl with a mean & 7,500,000

and a standard deviation ®fL,000,000, the probability that the book value is correctly shown by
the historical cost is more than 99%. With a meag 6f000,000, this probability is 84%, and
with a mean o€ 5,100,000, only 53%.

In all three cases, the carrying value of the invento&/5¢000,000 and the financial statements
reveal no differences, unless risk information is included in them.

This example demonstrates that even with Schmalenbach’s focus owfihamt loss account,
where the balance sheet is only the waiting room for future pifidslosses, if correct but
subjective principles are substituted by less correct but acqoriatgples, and if prudence is
applied, there is no escape from dealing with predictions concerning fieweéopments or from
the need to manage and disclose them. Morgenstern (1963, p. 83) draws attentiossizethisd

advocates the reporting of variability indicators in addition to the book value of assets.

Basically, there are two approaches to risk in financial reporting.

1 Ignore it by setting uncertain values to zero (which was done by cestareand which in
the end appeared to be imprudent).

2 Price it. In the next chapters, an attempt will be made to cotimegrice of uncertainty
about future cash flows to the financial reporting as applied today.
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Appendix 2-I: Further explanation about the examplein section 2.3.2

Formula to calculate the annuity with respect to tangible fixed assets per unit of product during
the first 8 years:

10 pn
n=9 (1+ I)n

10 pn
Z (1+I)n

n=3

A+ 250

e t=annuity per unit of product for years 3 to 10.

» A =development costs including interest on the tangible fixed assets.
* p, =number of units produced and sold in year n.

* i=linterest rate.

This leads to the following depreciation schedule:

Opening balance Annuity Interest Depreciation Closalgnce
3 706,000 77,990 28,240 ,780 656,250
4 656,250 133,768 26,250 108,5 548,732
5 548,732 133,768 21,949 119,8 436,912
6 436,912 133,768 17,476 198,2 320,620
7 320,620 133,768 12,825 120,9 199,677
8 199,677 133,768 7,987 185, 73,895
9 73,895 39,179 2,956 36,223 37,672
10 37,672 39,179 1,507 37,672 0

The opening balance at year 3 includes the cost of developén&a0/000) and interest during
the development€(6,000). The revenue per produck€i®0 during years 1 to 8 ard17.50 in
years 9 and 10. The difference should be attributed to the innovation if;ye@mce in years 9
and 10 the plant contributes the amount t as calculated abo¥e2Aésts

Formula to calculate the annuity with respect to development costs:
_b
i Py

(@+i)"

n=3

e | = annuity per unit of product for equalisation of labour costs.
« D =Total labour costs during the development period.
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This leads to the following equalisation schedule:

Opening Annuity Interest Depreciation  Annual labou€losing balance
balance costs

3 200,000 87,257 8,000 79,257 100,000 220,743

4 220,743 149,663 8,830 140,833 100,000 179,910

5 179,910 149,663 7,196 142,467 100,000 137,443

6 137,443 149,663 5,498 144,165 100,000 93,278

7 93,278 149,663 3,731 145,932 100,000 47,346

8 47,346 149,663 1,894 147,769 100,000 ( 424)

9( 424) 99,775 | ( 17) 927 100,000 ( 216)

10( 216) 99,775| ( 9) | 7B 100,000 -

Applying the present reporting rules set by the International Accountengd&ds Board, the
intangible assets, i.e. development costs of the concept, could be recagrisedsset, provided
that they can be identified separately.

The accrual in year 9 and 10 which is needed to ensure that the labtsuai@ a constant factor
in relation to the goods produced, would not qualify as an asset. Unlike [Bobaeh, the IASB
gives primary concern to the definitions of assets and liabilities.

The development in interest expenses can be further explained as follows:

3 4 5 6 7 8 9 10
Interest expenses 32,450 32,450 27,814 23,17 18,543 13,907 9,271 4,63
Absorbed in tangible fixed assets ( 28,240) 26,250) ( 21,949) ( 17,476) 12,825) ( 7,987) (  2,956| 1,507
Absorbed in intangible fixed

assets ( 8,000) ( 8,830) ( 7,196) ( 5,498) 3,731) (_ 1,894) 17 !

( 3,790) ( 2,630) ( 1,331) 20 1,987 4,026 6,333 3,13
Notional interest on equity ( 4,000) (2,990) ( 1,691) ( 156) 1,627 3,666 6,093 2,89
Financing of inventory 210 360 360 36! 360 360 240 241
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3 Uncertainty and current financial reporting

financial reporting has been discussed. As an analogy, | have used dnor8sri(1943)
troika that defines the processes of statistical scienceystnsatic recording of historical
events, analysis of the data sets and prediction.

I n the previous chapter, the historical development of bookkeeping, risk nmasti@nd

Bookkeeping can be compared with the first step; financial reportingice®i@ments of the last
step, due to the purposes that have been attributed. tBettion 2.3 demonstrates that financial
reporting on performance and value is perfect subject to the conditionfedtferesight and can
be summarised by two simple formulas.

2, Cashflowy

Valug = .
T4 (1+ rate)

Performance = Valye-Value.;

Performance represents the vatweatedduring the period, i.e. the discounted increase in cash
flows that will (under perfect foresight certainly) bealisedin the future. Abandoning the
assumption of perfect foresight reduces the second equation to a “cfandéyet mind” with no
solution, because the left and the right part contain unknown parameters. Unless ............

... past events can be analysed together with environmental factors and intentions, leading to an

assessment of the degree to which historical events repeat in the future, whicherssessiine

used as input for value estimates that can, together with their measured quality (uncertainty and
accuracy) be reported reliably.

In chapter 2, | concluded that financial reporting was never formalignited. Initially, people
reported documented historical events that were translated to motowalue. Estimates (of
uncollectible receivables, of the lifetime of tangible fixed &ssed ultimately of fair value of
assets and cash generating units) gradually took their place in &haepbrting when the
perceived need of the user arose, but with hardly any consideratiohefalistlosure of the
degree of reliability of such information.

Diepenhorst (1951, page 2) concludes that uncertainty was one of the mestatkgreas in

business science. While major steps have been made since then ationperesearch,

investments/finance and similar areas, | believe that thienséat is still true for financial

reporting, because although there is a solution for systematicalimgalnd recording historical

events, there is no solution for systematically recording and evaju#iie risk and the

assessment of attributes of recorded events that will in somaffet future developments that
are relevant to estimates in financial reporting.

16 The IASB framework (§ 15) states: “The economic denisithat are taken by users of financial statements
require an evaluation of the ability of an enterprise to gémessh and cash equivalents and of the timing and
certainty of their generation”.
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This chapter focuses on the effects of uncertainty on finangiairtreg. The roadmap is as
follows:

Recording historical
events (§3.2)

Analysing historical
— events (8§ 3.3, 3.4)

—
stlm;tlng, d Current financial

recording an E— <
reporting value r:w nt? N

and risk CEMEIES

(8 3.1) (83.7) -

Developments in the
environment (§ 3.2, 3.4)

Strategy and intentions
— (834

In section 3.1, the example that has been used in section 2.3 subjectomdii®mn of perfect
foresight is further discussed by including some simple conditions of taimtgrabout the
development of future cash flows. The influence of the volatility tiegufrom uncertainty on
value is demonstrated. The relevance of value and volatility to lenders is alsoatiscuss

In section 3.2, some conventions for recording the financial effectssudribal events are
discussed. The gap between subjective value and equity that is buittdtpistorical events is
shown.

In section 3.3, price fluctuation (an often-discussed change in the engmjrmincluded in the
model and the behaviour of equity in relation to value and that of proétdtion to performance
is evaluated against the background of the available literature. Tihgoorpose is to investigate
to what extent price fluctuations are a topic to address separatelyridingporting (standards)
from other changes in the environment of an enterprise.

In section 3.4, the differences between the recording of (comprehemgisg)e and analysing
proven performance are discussed. The main purpose is to investigatdoalsaexist to
objectively classify the various recorded elements according tprtiEability and extent that
they will recur in the future.

In section 3.5, some conventions are discussed with respect to managesporting about
events during the reporting period, their views on developments in the envitprimean
intentions and strategy and their future estimates.

In section 3.6, the aspects of Recording, Explaining and Projecting ardg gisdussed as a
transparent approach to serve the need for deriving value-oriented (uee-dtiented)
information from the recording and analysing of historical facts.

Finally, in section 3.7, the observations from the previous sectiorniselteup against present
(IASB) reporting standards. One of the topics discussed is the dwtemhich information
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involving estimates about future cash flows is unambiguously isolatedififormation resulting
from documented historical events, because the degree of religbitiifferent between these
two classes of information. Another topic relates to the questiorhefeaconcepts that evolved
in a natural way in the previous sections conflict with the current rules.
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3.1 Subjective value and uncertainty . (-

In section 3 of chapter 2, the value concept has been explained using tideecfagitting Duck
Distillery plc. under the assumption of perfect foresight about future developments.

Both Schmalenbach (1923) and Edwards & Bell (1961) connect value to futuits/pash flows

and not to what has been created in the history of the enterpriae.dnvironment of perfect
foresight, no trade-off needs to be made between the relevance provided by documenitad histor
events and the reliability of the measurement of created valstaridal events (such as in our
example of designing a new product) can directly be translated intq bekeuse the future cash
flows areknownand do not need to lestimatedIn that case, value created in history consists by
definition of the present value of incremental future cash flows aridrpgnce is synonymous
with the value created during the period.

In this section, some uncertainty factors are introduced into thepéxand the effects are

evaluated:

* The increased competitive force as a result of technological itioovdoes not happen for
certain in year 8, but may happen in each year after year 3. ®bahiity in each year is
12%.

* The abrupt change in consumer preference does not happen for ceeaiyeaft10, but
may happen in each year after year 3. The probability in each year is 2.50%.

Furthermore, corporate income tax has been introduced in the exampleilyptismdemonstrate
how deferred tax assets should be measured. In chapter 2, corporatetarcbagebeen ignored,
because it did not add any relevant aspects there. It is astheméde cost of developing the
company’s concept are tax deductible in the year they are incuneshective of whether they
are capitalised in the statutory balance sheet. Tax losseassuened to be carried forward
indefinitely.

The enterprise has only two options for reacting to adverse events:

* In the case of technological innovation, it can reinvest in a chedgetr in the years of
planned reinvestment (i.e. in years 11, 18, 25, etc.).

» If consumer demand abruptly ceases, the enterprise can stgpesdtions with no layoff
expenses. Inventory can be sold at historical cost and the scrap vahes mént equals
removal costs.

For the example, use is made of an Excel model, which is explained in Appendix 3-I.

Uncertainty has a number of effects. In the first place, the lassdwes not necessarily stop after
10 years; it may even still exist (although the probability is than 2.5%) after 150 years. The
present value of thexpectedtash flows amounts #©1,336,000. However, this does not take into
account that uncertainty has a price, which is often reflectea sisrcharge to the risk-free
discount rate. | use a surcharge of 4.5%, based on the explanation by Copela(2D80, page
221), which is discussed in Appendix 3-I.

And there is more. In the adverse scenario (abrupt cessation of condeimand), the loan
cannot be fully repaid. The lender will limit the risk of a fullgartial loss of the loan and will
ask for collateral. In the example, only the inventories qualifyoiateral since the other assets
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have no direct net realisable value. Consequently, the lender wilteegquninimum amount of
economic capitalThis means that the initial shareholders’ investments witliggeer than in the
situation of perfect foresight and that there is a restriction stnliition to the shareholders. In
the example, the required economic capital is set at such aHavehe default risk in each year
is limited to 0.50%. Under normal circumstances, this is in link ant AA rating for debt with a
term of 5 to 7 years. The calculation of this economic capital is explained in Appendix 3-I

Finally, the loan will probably not be granted at the risk-freerést rate, but with a surcharge of
50 bp for default risk. The total effect of uncertainty to the vadigimmarised in Table 3-1. This
table shows that uncertainty is not only translated into a surct@tbe risk-free yield but also
into the demand for a capital buffer in order to deal with possiblersaldeviations from plans
and expectations. This concept has been formalised in most countribe fiimancial service
industry (banks and insurance companies). Although it is only used intuifiivedyher industries
(e.g. banks demand that equity is a minimum percentage of total @bsetggranting a loan), it
exists and is a relevant factor when determining value.

Table 3-1: Effect of uncertainty on value

Value at inception ~ Value at beginning of

year 4

Discounted cash flow at risk-free rate 1,336 1,450
Price of uncertainty ( 522) ( 453)
Discounted cash flow at 8.5% (Copeland et al. pad¢ 2 814 997
Extra economic capital to reduce default rate to 0.5% 640
Cost of extra economic capital to reduce default osk 5% ( (220) ( 244)

595 1,392
Extra cost of debt (default surcharge on debt intere®666 for approx. 5 to 7
years for AA rated debt; Copeland et al., page 212) ( 11) ( 9)

584 1,383

At the beginning of year 4, the “fundamental” value for the owner amadaigts,383,000. The
standard deviation of all possible values resulting from all possibleasios during years 4 to 10
is 582,000, resulting in a volatility of the equity value of 42%. Standardt@evia a common
measure for risk.

Value (driven by expected future yield) and volatifitare relevant data for a purchase and sales
transaction between knowledgeable, willing parties.

It is also worthwhile to look at the enterprise from the perspedf the lender. The enterprise
has an irrevocable obligation to pay interest and redeem the loaheaotel assets may serve to
fulfil this obligation. In certain circumstances, the value of thaltassets is insufficient to

service debt, in which case a condition of default exists. Somesvés. Merton, 1974) have

written on the relationship between lender and shareholder as follows:

17 In practice, an investor would not only be concerned thighrisk of a specific investment, but primarily with
the risk that the specific investment adds to his total portfolio.
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The lender has written a call option to the shareholder, which dgieedatter the right at
redemption date to the total assets of the enterprise at aegued to the amount due to the
lender. In my example, the debt is repaid in annual instalments. Eaghtlye shareholder has to
make a decision whether he wants to exercise (part of) his optierexample has 28 conditions
of default over the period of seven years during which the loan is repittidthe option not
being exercised in one of those years. The probability that one of ¢bedéions arises is

Figure 3-1: Frequency distribution of default losses

16.24%.
Figure 3-1 shows the amounts that the
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shareholder “saves” by not exercising his
option in years that the value sinks below the
strike price (condition of default). The
weighted average of these amounts is

€ 12,000. Hence, the extra premium (the
time value) the shareholder is willing to pay
and the lender wants to receive for the option
amounts to€ 12,000. This is equal to the
present value of the risk premium (50 bp)
embedded in the debt interest rate.

In other words, the option as defined above

premium on the debt interest rate.

can be translated into a required risk

In Appendix 3-I a calculation has been made with the general BlackcaioteS model for option

pricing. This model results in a substantially lower premium, dubdmssumptions about the
future development of the asset value. An alternative calculatiorbé®s made using the
CreditGrades™ model of Risk Metrics Group Inc., as described intéadinical document of

2002. These calculations come very close to the enterprise-specific premiumxartipee

Figure 3-2: Economic capital

Economic
capital
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Both models use the value and the volatility as
major input variables. It is a key observation
that for shareholders and creditors alike these
two variables are obviously crucial, the first for
evaluating the value of its property, the second
to evaluate the solvency of their debtors. One
might expect that external financial reporting
would focus primarily on giving information
about value and volatility, i.e., on expectations
and uncertainty regarding future cash flows.

Lenders and management of an enterprise will

focus on different questions. Lenders (when engaging in a loan or when trabingader) will
ask themselves what the risk is that the loan will not be (bntiredeemed and will want to be

compensated for bearing this risk.

This compensation is basically what models such as CreditGradstitYate. Management will
ask themselves what capital base they need (so what dividends gaid e what capital has to
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be attracted). Figure 3-2 shows the relationship between the reqomedngc capital and the
expected cash flows and the volatility of those expected cash fldikde the example
demonstrates that the enterprise on the one hand and the shareholdeeslitord on the other
use value (based on expected cash flows) and volatility around that(iveliee function of the
volatility of uncertain future cash flows), it reveals a curiosity that is shiow able 3-2.

Table 3-2: Analysis of value total assets

Equity Debt Total net assets

Expected value cash flows year 4 - 10 1,055 799 1,854
Expected value credit spread ( 8) 12 13
Expected value cash flows after year 10 336 336
1,383 811 2,194

The enterprise is committed to redeeming the debt in years 4 tch&QoTal present value of
expected cash flows amounts&dl,858,000. External credit rating models would consider the
total value of€ 2,194,000, which includes discounted cash flows for the period after redemption.
Theoretically, this seems to be correct in a world where liquiditlways available (one of the
assumptions of the capital market theory): as long as thereuss, ¥aére is a rationale to finance

it. For the enterprise, this means that it must be able to demenis value in order to remain
solvent. This would be another argument why external financial reportingdspmide value
relevant information.

In the balance sheet in Table 3-3, the subjective elements of fubjeetions are concentrated in

the subjective goodwill and in the estimate of the required econapital; which eventually
determines the cash available for the owner. Tangible fixed am®setdill carried at historical

cost less depreciation, although their value is solely connected valtleeof the enterprise as a
whole. In a situation such as this, Hoogendoorn (1999, page 203) would present the tandible fixe
assets at their net realisable value (which is zero in ow aad would thus mean higher
subjective goodwill) in order to be sure that all subjective elemaetsoncentrated in the line
subjective goodwill.

A financial reporting model such as this would be attractive, bedaresgresents the true value
of an enterprise, protects against overstatement of distributatnimgsaby assessment of the
required economic capital, and it is dualistic because it preaamgs profit that reconciles with
the movement in equity.

Table 3-3: Balance sheet and profit and loss account $&d on subjective value and profit

4 5 6 7 8 9 10
Balance sheet
Subjective goodwill 880 906 923 932 930 916 889
Tangible fixed assets 600 500 400 300 200 100 -
Inventory 9 9 9 9 9 9 9
Collateral assets 647 561 469 377 285 193 631

2,136 1,976 1,801 1,618 1,424 1,218 1,529
Capital and legal reserves 1,341 1,290 1,231 1,162 1,084 993 1,420
Tax payable 100 107 107 108 108 109 109
Loan 695 579 464 348 232 116 -

2,136 1,976 1,801 1,618 1,424 1,218 1,529

18 The difference between the value of the credit spretiteidebt and the effect on equity is caused by corporate
income tax.
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4 5 6 7 8 9 10

Profit & Loss account

Yield on subjective value 118 114 110 105 99 92 84
Past - anticipated subjective profit 112 110 107 104 100 96 91
Subjective profit 230 224 217 209 199 188 176
Net change in required economic capital  ( 46) ( 51) ( 59) ( 68) ( 79) ( 91) 427
Distributable earnings 276 275 276 277 278 279 ( 251)

However, hardly any information is given on possible volatility of futcesh flows. Past —
anticipated subjective profits gives some indication about developnrehthanges in estimates,
but would need a thorough analysis in order to be useful.

The profit reported above is nothing more than the difference betweerohsecutive subjective
value estimates and gives no information in relation to the developmehe afrivers of the
subjective value. The development of the subjective value depends on fidurowes, which

are basically unknown and which can only be estimated from recordinghalygiag historical

facts, together with developments in the environment and the strategytantions of the

enterprise. Section 3.2 gives a brief description of how to summadsme and wealth from
historical records. In sections 3.4 and 3.5, the analysis and reportidgvefopments and
intentions are discussed.

Some of the concepts used in Table 3-3 have been défjnEdwards & Bell (1961, page 39). The meaning ofehes

definitions is summarised below.

. Subjective value is the enterprise’s (present) value aitard dividend stream that results from a cash-
generating unit (which can be a part of the enterprisesas, the case in the example, the entire enterprise).

. Subjective goodwill is the excess of the subjective value theemarket value of the individual assets less
liabilities. In the example, the market value is equal to the bable of equity based on historical cost, since
we did not (yet) model price fluctuations.

. Expected or anticipated subjective profit is the amount ditpralculated as the target discount rate used in
the subjective value estimate times the subjective value, i.ergfed yéeld applied to the subjective value.

. Past subjective profit is the difference between two valtim&®s in two consecutive periods. This is the
profit that could be distributed without impairing the subjective vafube enterprise.

. Past - anticipated subjective profit is the difference betwikenpast subjective profit and the anticipated
subjective profit. In our example, past - anticipated subjeqtirafit originates from changes in the
environment. The subjective value at the beginning of eawbdps based on expected cash flows representing
a probability-weighted average of the scenarios H, L an@h¥. subjective value at the end of each period
takes into account that during the period the scenario H é&rs fealised. Under normal circumstances, the
past anticipated subjective profit would include the value cretedg the accounting period. In the example,
Sitting Duck does not create any value after the invention efptbduct concept, so the past anticipated
subjective profit can only be due to changes (or lack péeted changes) in the environment.

-68-



oS
 —

Section 3.1 is mainly oriented to uncertain future cash flows ancelied information about
value and solvency. This section discusses relevant financial irfom#bout the past and the
present. Table 3-4 shows, for the example used in the previous secti@asth@ows of the

enterprise for years 4 to 10 in the scenario H according to the direct Afethod

3.2 Historical records of cash flow income and eqtyi

Table 3-4: Cash flows of Sitting Duck Distillery Plc. Scenao H

4 5 6 7 8 9 10
Receipts customers 600 600 600 600 600 600 600
Payments to suppliers and employees ()19 190) ( 190) ( 190) ( 190) ( 190) ( 190)
Cash generated from operations 410 410 410 410 410 410 410
Interest paid less received ( 11) (5 ( 4) ( 2) ( 1) 1 2
Tax paid - ( 100) ( 107) ( 107) ( 108) ( 8)0 ( 109)
Net cash from operating activities 399 305 300 301 302 303 304
Loan redemptions ( 116) ( 116) ( 116) ( 116) ( 116) ( 116) ( 116)
(Dividends) - Paid in capital ( 276) (275 ( 276) ( 277) (2718 ( 279) 251
Net cash from financing activities ( 392 391) ( 392) ( 393) (394 ( 395) 135
Cash flow enterprise 7 ( 86) ( 92) ( 92) ( 2)9 ( 92) 439

Unlike the future-oriented information discussed in the previous sectien,information
presented above is based only on historical records and needs no judgnsimaie.eln this
respect, it can be regarded as the pillaas support financial reporting.

On the other hand, cash flow figures can be easily manipulated, e.g. by pabts earlier or
later. Furthermore, the cash flow to the shareholder and not theloastofthe enterprise is
relevant to the value. As discussed in section 3.1, cash flow avditathle shareholder depends
on the required economic capital that enables the enterprise tatsutbmmitments with a high
probability. In other words, the dividends paid and the fresh capitattetirin year 19 are
historical events, but they have been

Figure 3-3: Information gap based on decisions that required an

analysis of future developments.
Recorded Explanation Evaluation The left of Figure 3-3 refers to the
cash flows |/ augl \ of historical records available and the
\ analysis /| value right to the ultimate information
gap a“_d_ needed by most if not all users of
volatility financial statements. The remainder
of this chapter is mainly dedicated to

the question of how the gap shown in the middle can be filled in order to g& right side
(estimates) from the left side (historical facts) in a transparent way

To start, 1 would like to draw the reader’s attention to Schmalérbapinion (see chapter 2)
that in cases of uncertainty a conceptually correct estimageamunting principle should be

19 According to IAS 7, the direct method is a method of mipg cash flows whereby major classes of gross cash
receipts and gross cash payments are presented.
20 That is required to attract a loan in year 11 that enablemntheprise to replace the plant.
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substituted by a less correct, but accurate estimate or printigleus define some financial
reporting principles that are primarily based on recorded historical events.

% Sales and purchases are based on goods delivered and received respedlieelthan cash.
This creates a balance sheet with accounts payable and receivable (for widthreaeipt is
not always certain) and neutralises the figures for payment behaviour.

« The wage expenses during the first two years are considered ftdlybeelated to the
development of the product concept. The cost of the product concept is reesrded
intangible asset.

« The investment cost of the plant is recorded as a tangible assét.pEriod, the carrying
value is decreased by the cost of the production units used during that period.

% Goods sold are recognised as revenue in the profit and loss account vivienedi€in other
words, when the enterprise has performed towards its customers)ofCgmbds sold is
recognised in the profit and loss account for the delivered quantitibsiapurchase price.
This creates the item Inventories in the balance sheet.

»  Expenses are recognised in the year of occurrence.

* Interest is recognised on a pro rata time basis.

«+ Taxes are calculated from the profit resulting from the above principles, atabgveffrate.

Although these principles are based on events that actually took ptane, elements of
estimation are unavoidable. It was Pruijt's observation (1954, p. 21)hthatetermination of
profit or surplus involves subjectivity in almost all instances. Tligestive elements have been
marked with«< and are explained below.

» Accounts receivable are expected to lead to cash but may toextem¢ (which has to be
estimated) appear to be doubtful.

» The use of production units is a historical event, but the total productiits that are
embedded in the tangible fixed asset represent an estimate. "Kais tha cost allocated to
the units used during the period an estimate (see Pruijt, 1954, p. 12). licepréds
problem is often evaded by adopting a linear depreciation pattern. | Fev¢hissapproach
in the example.

* Inventories are expected to be used in production and subsequent salescionamic
rational way. The extent to which this will not be the case (obsolescence, etc.}tisnatee

»  Tax results differ from statutory results. Consequently, thetpeoficharged to the profit
and loss account may differ from the tax assessment. The diffeieerither a deferred tax
asset or a provision for deferred taxation, which is, dependent upon figuhts,rexpected
to result in tax receivable or payable respectively. Without taliig) éxpectation into
consideration, profit tax would look unreasonable in relation to reported profits.

Lee (1984) advocates a system of cash flow reporting (CFR). Irsystem, the assets are

classified by objectivity of measurement:

» realised assets (cash, bank, etc.)

» readily realisable assets (those having a market value).

* not readily realisable (market price, but due to the limitedreatf the relating market not
readily realisable)

* not realisable assets.
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Lee’s CFR consists of:

» statement of realised cash flows: gives a complete (groseji@wveof the total cash flow
transactions during the defined period. This statement follows thallsd-clirect method,
i.e. the cash flows by capture (sales, purchases, disbursements, etc.) aredpresente

« statement of (readily and not readily) realisable cash flolns statement describes how
better off the entity is in terms of accounting by the conventionatatali of economic
performance, i.e. period prcfit

« statement of financial position. The stepping-stone report between the castaftonests.

« statement of changes in financial position.

Table 3-5: Balance sheets and profit & loss accounts fiitg Duck Distillery plc.

4 5 6 7 8 9 10
Balance sheet
Intangible fixed assets 200 200 200 200 002 200 200
Tangible fixed assets 600 500 400 300 200 100 -
Inventory 9 9 9 9 9 9 9
Collateral assets 647 561 469 377 285 193 631

1,456 1,270 1,078 886 694 502 840
Equity 591 514 437 360 284 720 661
Provision for deferred taxation 70 70 70 70 70 70 70
Tax payable 100 107 107 108 108 109 109
Loan 695 579 644 348 232 116 -

1,456 1,270 1,078 886 694 502 840
Profit and loss account
Sales 600 600 600 600 600 600 600
Cost of sales 90 90 920 920 90 920 920
Salaries 100 100 100 100 100 100 100
Depreciation 100 100 100 100 100 100 100
Total expenses 290 290 290 290 290 290 290
Operational result 310 310 310 310 310 310 310
Interest 11 5 4 2 1 ( 1) ( 2)
Profit (loss) 299 305 306 308 309 311 312
Profit tax 105 107 107 108 108 109 109
Profit after taxation 194 198 199 200 201 202 203

Although this reporting method includes some strong elements concerningvebjecirds of

historical events without judgmental elements, it has a weaknesisable cash flows are
deemed directly realisable (as if the underlying assets sodug In reality, they will not be sold
but used in the business process. Consequently, no reconciliation is pbesi@en realisable
cash flow and realised cash flow in future periods. In other words,r€¢#Rds cash flows in an
objective way, but does not support the explanation.

In Table 3-5, the balance sheet and profit and loss account for the years 4 to 18eategfer a
situation where revenues and margins remain at the same high lengl tthiose years (scenario
H).

21 Note that this includes all unrealised profit on direct and intliemalisable assets, including stocks, etc. that are
not normally included in the profit figure. In addition, (e.gthwvehicles, etc.), it records profit on sales
transactions that will never take place, because such asketstwe sold but used and “locked out” when the
finished products are sold.
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Table 3-6 presents a roll forward schedule for subjective value andcBubjgoodwill as
described in section 3.1, and the book value of equity.

Table 3-6: Roll forward schedules Sitting Duck Distillery plc.

Subjective value:
Opening value

Anticipated subjective profit
Past/anticipated subjective profit
Dividends/contribution

Book value equity:
Opening value
Profit after taxation

Dividend/contribution

Subjective goodwill

Subjective goodwill:
Opening value
Subjective profit
Profit after taxation

4 5 7 8 9 10
1,387 1,341 1,231 1,162 8,0 993
118 114 105 99 92 84
112 110 104 100 9% 91
276) (13 ( (217 (278 ( 279) 251
1,341 1,290 1,231 1,162 1,084 993 204
672 591 437 360 284 207
194 198 200 201 202 203
276) (37 ( (217 (278 ( 279) 251
591 514 437 360 284 207 661
750 677 802 800 786 759
715 750 793 802 800 786
230 224 209 199 188 176
194) (&9 ( (2000 ( 201) ( 202) (__ 203)
750 776 793 802 800 786 759

The schedule of the subjective goodwill shows that additional valueasedr by the subjective

Figure 3-4: Annual amounts available for distribution

—— Subjective value—m— Book value equity

Available for distribution given maintenance of:

Economic capital

400

300 -

100 A

200 .’:‘.:‘.:ﬁ—t\.

(100) 1

(200) -

(300)

profit: the Profit after taxation (i.e. the
profit after taxation based on historical
events, using the principles described
above) is “unlocked” to the book value
of the equity. The dividends consist of
these “unlocked” profits and the part
of the economic capital that is not
needed anymore, or less the additional
economic capital, needed to support
investment and financing transactions.

The increase in equity in year 10 needs
further explanation. Each year, all cash
flow that is not needed as economic
capital to control the default risk for
the lender is distributed to the
shareholder. In other words, the
enterprise distributes more cash than
the amount that would maintain the

subjective value and more than the amount that would maintain the book v#heeeofuity. By
doing this, new capital has to be attracted in year 10, in order toagersesfficient collateral
assets to acquire a new loan. The new loan and the new capitdlewiled to finance the
replacement of the plant in year 11. This is also the reasonufdudtions in the subjective
goodwill, although in Table 3-6 the economic circumstances and the knowledgehabbutire
are the same in each year. The need for economic capitaleiediffrom year to year. In Figure
3-4, the amounts are compared that would be available for distributibouvitmpairing the
subjective value, the book value of the equity, or the required economic capital.

-72-



As can be seen, the amount available for distribution in years 4std¢h@ highest if the only
requirement were maintenance of the required economic capital. Hpuwetrés case the capital
base in year 9 will be insufficient to attract a new loan in rotdaeplace the plant. In other
words, the enterprise must attract new capital in order to sufndue year 10 onwards. This
triggers the problem of maintenance of capital in an enterprisehviditurther discussed in

section 3.3.

The balance sheet shown in Table 3-5 includes intangible fixed assetiseicost of developing
the enterprise’s concept, and tangible fixed assets, i.e. the plantexBimeple has been
constructed so that neither type of asset has a directlyatgaligalue. The value of both types of
asset fully depends on future cash flows of the enterprise. Lookingnaha@n practice in
financial reporting, nobody would hesitate to recognise the plant as etn lassmany would

argue the recognition of the intangible asset under review.

Table 3-7: Balance sheets and profit and loss accourggting Duck Distillery PLC in scenario L

Balance sheet
Intangible fixed assets
Tangible fixed assets
Inventory

Collateral assets

Equity

Provision for deferred taxation
Tax payable

Loan

Profit and loss account
Sales

Cost of sales
Salaries
Depreciation
Impairment

Total expenses
Operational result
Interest

Profit (loss)

Profit tax

Profit after taxation

4 5 6 7 8 9 10
200 200 200 200 002 200 200
386 321 257 193 129 64 -
6 6 6 6 6 6 6
556 468 376 284 192 100 359
1,147 996 839 683 527 370 565
452 398 344 291 237 418 481
5) 8 20 33 45 58 70
5 11 1 12 13 13 14
695 579 644 348 232 116 -
1,147 996 839 683 527 370 565
300 300 300 300 300 300 300
60 60 60 60 60 60 60
100 100 100 100 100 100 100
100 64 64 64 64 64 64
214
474 224 224 224 224 224 224
( 174) 76 76 76 76 76 76
11 9 7 6 4 3 1
( 185) 67 68 70 71 73 74
65) 23 24 24 25 26 26
( 120) 43 44 45 46 47 48

Yet the only difference is that the plant has a physical appear&nem an economic point of
view, both assets are identical. It is useful to view this ifsoe the point of view of
stewardship. Compare the message “we have €p20®,000 to build the enterprise’s structure”
with “we have incurred initial losses 6f200,000". The second message is relevant neither as a
value indicator, nor as a performance indicator. The message “the $peds to build the
enterprise’s structure are still exceeded by the expected hangdits” or “an impairment loss of

X had to be recognised” has a greater information value.

Remember the historical example of the VOC, which proves that ithexhing prudent about
not recognising assets because of uncertainty; it could even leaditolaserved negligence of
the unrecorded asset. In order to illustrate this statement, anvathi@nt to the Sitting Duck
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example (owing to technological innovation, competition has entered the naadketvenues
and margins have decreased [scenario L] from year 4) is presented Table 3-7.

The profit and loss account includes an extra diminution in value of tigibta fixed asset to
bring it down to its replacement value (adjusted for the remainiegni€). Without this
impairment (and the related decrease in the provision for defearedion), the subjective
goodwill would be negative, which would mean that the book value of allsassst liabilities
exceeded the realisable value of the enterprise as a cash iggnamét This is a typical situation
where an impairment of assets is appropriate.

Table 3-8: Changes in subjective goodwill in scenario L

4 5 6 7 8 9 10
Opening value 715 93 110 122 128 128 121
Subjective profit ( 742) 60 56 52 46 41 34
Accounting profit 120 ( 43) ( 44) ( 45) ( 46) (47 ( 48)
93 110 122 128 128 121 107

However, if the development costs had not been recognised as an assetjveugpodwill

(subjective value minus the lower book value of equity) would remain y®sénd no

impairment of assets would have been triggered, and the profit arettmast would not reveal
the financial effects of the changes in the environment.

Furthermore, Table 3-8 shows that, after the impairment, the subjegibdwill in year 4 is
positive rather than zero. In order to adjust for only the negative subjgoodwill, a (pre tax)
impairment of € 71,0082 would have been necessary. However, my approach leads to
depreciation in future years that is based on replacement valué, rgbards performance better
than depreciation based on historical cost less the negative subjective goodwiill.

Adjustment of the tangible fixed assets to replacement value rfakesterprise comparable to
other enterprises, irrespective of the year of investment of their tangible $isets.a

Table 3-9 shows how subjective goodwill would develop if the impairmelgctefl only the
negative subjective goodwill.

Table 3-9: Changes in subjective goodwill given impairmenbtrecoverable value

4 5 6 7 8 9 10
Opening value 715 - 33 60 82 97 106
Subjective profit ( 742) 60 56 52 46 41 34
Accounting profit 27 ( )28 ( 29) ( 30) ( 3) (32 ( 33)
Closing value - 33 60 82 97 106 107
Value for impairment to replacement va 93 110 122 128 128 121 107

If tangible fixed assets are impaired to the recoverable valuescsivbj goodwill will increase
from year to year because the date of reinvestment for a loahee comes nearer (which
translates into lower interest and redemption of loans and thus into higdre net cash flows).
If tangible fixed assets are impaired to the replacement valeg@attern of accounting profits in

22 The impairment according to Table 3-7 of 214 less 7lemaldifference of 143, which is 93 after tax.
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the next years is more in line with the development of the subjgutbfit and the development
of the subjective goodwill is more “natural”. Our approach is supported by Limperg’s ruatedli
value concept (Limperg 1965, page 331). Limperg’'s opinion is that a ratiocialotlemaker
would consider the lowest of recoverable value and replacement valyeif @d replacement
value is lower than the recoverable value is the decision to replgiomal. Table 3-8 is
consistent with Limperg’s view that the negative difference betwhistorical cost and
replacement value of an asset should be considered as a loss ¢ tBpé; page 341). If the
recoverable value were lower than the replacement value, impaitonertoverable value would
be necessary in order to fully eliminate the negative subjective gbothis is corroborated by
Limperg’s opinion that in this situation the replacement value is no l@gm@opriate because a
rational enterprise would not replace.

The example leads to the following generally applicable statements:

1 A balance sheet that has been based on historical events incltidestessthat are
unavoidable (useful production units of tangible fixed attest, recoveyabflitaccounts
receivable, etc). Furthermore, there is the impairment of anhid#tsevalue (due to factual
changes in the circumstances) is not supported anymoestinyatedfuture cash flows. In
the example, an objective criterion, i.e. an available quotation fgolacesnent value has
been used, but this is not always available.

2 The balance sheet includes assets that have no direct realadableNo specific cash flows
can be allocated, as their value only exists by virtue of the expp&dure cash flows of the
enterprise as a whole. Yet a general resistance exists atjgnstcognition of the cost of
development of the firm’s concept as an intangible asset in situatioere such resistance
against recognition of the plant as a tangible asset would not existoshef the firm's
concept represents future benefits. Stewardship vis-a-vis the owmeli require that these
costs are recorded as “an item” that generates future beaefitthat from time to time
owners are informed what benefits have been realised and whetlehéisebeen a change
in expectation of future benefits. Recognition as an asset is hajrake$ong as its nature
can be recognised and as long as profit distribution is neutral tovesmaignition and non-
recognition.

3 As long as distributable profit is capped by the required economitlcapere is no risk
that recognition of certain classes of assets and the relatirepsecin the book value of
equity would erode the financial position because of increased profit distributions.

Finally, the question can be asked as to whether a balance she&t thainly built from
historical events can measure an enterprise’s solvency. The book ofathe equity is by
definition lower than the subjective value of the enterprise: whealsable value (or in our
example replacement value) is lower than historical cost, amtiotisto that lower value takes
place. In other words, the book value of the equity is prudent. However, themrisbthat one
never knows how prudent, as the book value of the equity is not an x% lower babedralue.
In section 2.7, | presented an example in relation to Schmalenbach’'s gructemept and
concluded that this concept does not solve the need to find the lower bound céeXpeure
cash flows in order to measure solvency. Morgenstern (1963) proposed repottirthe book
value and the x% lower bound of cash realisation for each balanceiteheeHowever, this
concept has never been made operational.
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Anthony (2004, page 52) suggests replacing the balance sheet by a solaemerdt that
contains the fair value of assets for which such fair value camdaesured reliably (so only
qualifying assets) and liabilities. This statement has maniasities with Lee’s Statement of
Financial Position (see above). In our example, the intangible and taags#ats would thus be
excluded. According to Anthony, an enterprise is solvent when the balanbe sblvency
statement defined above is positive. In my opinion, such a solvencynetatsuffers from the
following omissions:

» Although the fair value of assets and liabilities can be medsaliably, such measurement
never projects the resulting cash flows with complete accuracyfarAas uncertainty is
reflected in the fair value, it does not result in an x% lower bouniditofe cash flows
resulting from the recorded assets and liabilities.

*  The solvency statement does not embed all future cash flows.

— The cash inflows generated by tangible and intangible fixed assets do not play a role.

—  The cash flows of contingent assets and liabilities do not play a role.

—  Other commitments do not play a role. An example is employee tbwier normal
circumstances, future employee costs are neither a legal mostaiuctive obligation,
because the relating labour still has to be “delivered”. However,adst iwountries,
exercising a real put option to lay off personnel has a price (dendancy payments)
that has to be taken into account when assessing the x% lower boundut@ithedsh
flows. Similar examples relate to long-term (both capital and non-capaafde

— Some assets such as raw materials are options to genesetecagh flows. However,
in order to exercise such options, additional expenditures (such as puafhase
additives) often have to be made.

To summarise, Antony’s proposal does not lead to a report that covers all elementsnafysolve

In the past attempts were made to predict defaults (or survivofahip)alance sheet ratios such
as working capital/total assets, retained earnings/total assetd&xamples are Altman (1968)
and Koh (1992). These models, that are based on linear regression beteeted Halance sheet
ratios and bankruptcy events, do not measure the expected costs of atefatdtnnot measure
the economic capital required to limit such costs.
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LIl

3.3 Influence of price fluctuations on income andequired capital . (-

Price fluctuations can be specific to certain assets or gdidtafion). In this section, the effects
on equity and income/performance of an enterprise are discussedtitm 3.1 the various
purposes of preserving value within the company, mentioned by Burgert (1967, pduev&8)
been discussed. For this section, the maintenance of the real valasets and of the capital
adjusted for (general) changes in purchasing power are relevant. Befoussing them, it is
worthwhile to look at the maintenance of nominal capital and the definition of income.

In the previous section, | have used a variant to the nominal capitaemence purpose: all
equity that is not needed for the operations or to support the qualitg debt can be distributed
to the owner. In each year in which part of the debts are repaielcdhemic capital necessary to
limit the future default risk becomes smaller and thus part ofctiygtal is available for
distribution. This can be extended to all equity that is not needed to stippdttifiment of
existing commitments and liabilities and to support the enterpas@tegy to create value can be
distributed.

In section 2.3.1, several definitions for income have been given. One of tihatrof Hicks)
relates to the amount that someone has available for consumption wadeng his wealth
decrease. As a variant, J.L. Meij (1941, page 196) considers a surpiosoase if, after
distribution of this income, the enterprise can be continued at thelsaeteln other words, a
surplus is income if the enterprise can generate the sameofeinelome (in real terms) in the
future. Hicks'’s definition is from the perspective of the recedfehe income (or the principal),
while Meij’s definition relates to the enterprise that generates the inaorttee(agent).

In the example used in the previous section, the shareholder recelivéedead of€ 276,000 in

year 4 if scenario H applies. An amoun€d$2,000 relates to a repayment on the capital supplied
by him, so at€ 194,000 at most can be considered income (i.e. the result from the decorde
historical events and some estimates as described in section 3.1).

What can be spent by the shareholder according to Meij's theory ¢gbnsder continuation of
the enterprise at the same level for an indefinite period oftimerder to continue the enterprise
after year 10, investment in a new plant must take place. Herertainty comes in. The
expected value of the reinvestment amount€ t496,490, based on 48% probability of an
investment of€ 700,000, 36% probability &f 450,000, and 16% of no investment because the
activities have terminated. What amount should the shareholder sav@ndunt assuming that
the circumstances (scenario H) remain the same? This would thegathe income available for
consumption would be equal to the book profit. Under the assumption of no price slange
other changes in the circumstances, this would apply to Meij's cootemintaining the future
income level. Who should save: the company in order to safeguard its dgntimuthe
shareholder in order to keep its income at the same level for dinitedgeriod? In practice,
enterprises mostly retain the funds needed for reinvestment; inpfeintbe reinvestment option
is for the shareholder to exercise.

Apart from the amount to be reinvested, there is another uncertagntyne cash flows after year

5. The expected value of the cash flow available to the shareholder gedbmiok profit in year
5 amount tc€ 255,000 an& 178,000 respectively. These amounts, which relate to the expected
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value according to the various scenarios, are lower than the amowrtyaetalised in year 4.

The cash flows available for the shareholder may remain atathe fevel as in year 4, may
(irrevocably) continue at a lower level or may even cease withioyitchance to recover the
investment. This makes consumption of any amount in year 4 a riskyodedise shareholder
may decide to put an additional amount aside for a rainy day. Needlesy, this decision

cannot have anything to do with the way the enterprise measures its annual profit.

In the following, another factor will be brought under review, i.e. prigetdations. Before
analysing the effect on our example, a brief description of thatliter is given. Tweedie and
Whittington (1984, page 4 et seq.) give a description of most of the avaiteileods. The
example used by them has been summarised in Table 3-10. The repkacale method of
Limperg has been added to this table. The example assumes thateditireng of the period an
inventory of 20,000 is purchased. It is financed by 15,000 of capital and 5,000 of debt. N
transactions take place during the period. Consequently, only the effguise fluctuation are
reflected in income and equity.

Table 3-10: Methods of accounting for price fluctuatios

Historical cost Replacement  Constant Currentcost ~ CCA with Real terms
value purchasing accounting gearing
power (CCA) adjustment
Stock 20,000 24,000 22,000 24,000 24,000 24,000
Equity at beginning of period 15,000 15,000 15,000 |0 15,000 15,000
Revaluation reserve 4,000
Adjustment for purchasing power D50 4,000 3,000 1,500
Result book year 500 1,000 2,500
Equity 15,000 19,000 17,000 19,000 19,000 19,000
Loan 5,000 5,000 5,000 5,000 900 5,000
20,000 24,000 ,RD 24,000 24,000 24,000
Operating profit - - - - - -
Gain on borrowing 500 500
Unrealised holding gain 4,000 1,000
Real holding gains on stock 2,000
- - 500 4,000 1,000 2,500

A brief description of the methods is as follows:

The replacement value methqutescribes that the balance sheet is to show the non-monetary
assets at replacement value (if applicable, the lower reldisalue). The revaluation of the
assets to their replacement value are directly transfeored revaluation reserve in equity if
positive and charged to the profit and loss account if negative in coompavith the historical

cost (Tweedie et all., 1984 page 31).

Profit is the increase in equity that is available for consumiitionperg 1965, page 269). The
consequence of this approach is that sales transactions realisedrtain period are charged for
at the current cost of the input related to those transactionsh(ghies an unbiased picture of
the performance margin on the sales transactions). With respiectdoassets, it has a special
effect.

Suppose that an asset with a historical cost of 700 and a usefinhdifef 7 years has a

replacement value of 840 and a book value of 400 when it is 3 years olddizgctr Limperg,
the full difference of 140 should be carried to the revaluation accoustdethat is the amount
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that has to be maintained in order to have sufficient capital biaila fund the reinvestment at
replacement value. The depreciation in years 3 to 7 will be 120 per amtich means an exact
allocation of costs of production units used at replacement value. i3 yaa additional amount
of 40 is charged to the profit and loss account as extra depreciatisris Thibe considered as a
kind of “back service” depreciation, because the years 1 and 2 have been charged too little.

The method ofConstant Purchasing Poweakes into account the development in the general
price level, without regard to the movements in the prices of the dudivassets (in the example,
the stock). In the example, inflation is 10%. Non-monetary asset®wkied in line with the
general index. The purchasing power of the equity is kept constant bysingréalirectly by the
index factor. The balance of the revaluation of non-monetary assetseaditect adjustment to
equity is profit (if debts exceed monetary assets) or loss (if monetarg esseed debts).

Current Cost AccountingCCA) takes into account the movements in the asset’'s sppdies.

The revaluation is presented as an unrealised holding gain in the prdfitoss account.
However, an amount equal to the revaluation is charged to the net prfineluded in a
maintenance reserve within equity, which is not available foriluligion. The method of CCA
was proposed by the Sandilands Committee in the UK in 1975. As adratsie turrent value of
assets, the committee proposed the lower of replacemeft aodtrecoverable amount.

CCA with a gearing adjustment splits the revaluation of assets fimydly in a part to be

allocated to equity and a part to be allocated to debt. Only theéopbet allocated to equity is
included in the part of the reserves that are not available foibdisin. The part to be allocated
to debt is profit and (even if not yet realised) is available for distribution.

Using Real Term#ccounting the assets are revalued according to the movements of the specific
prices and the part of equity to be maintained is calculated onglsedfdahe general price index.
The balance of debts and monetary assets gives a profit or lagsirel the movement in the
general price index. The holding gains on the assets represent the mooktherdpecific asset
prices above the general price index.

In order to see how the example used in the previous section reacisetfluctuations, | have
included annual inflation of 3%. | have also assumed that the spedifie fluctuations of

inventories and tangible fixed assets are equal to the generalipdiee. For reasons of
consistency, the interest on debt and the discount rate have been adjusted for this at#ation r

Table 3-11 shows the profit and loss account for year 10 for aiitwalhere condition H with
respect to sales volumes and margins remains applicable faaa#l gnd a situation where the
condition changes to L in year 10.

As in the CCA method, holding gains have been included in the profit ancctmsméinstead of
being directly carried to the revaluation reserve, as prescribthe ireplacement value theory. In
my opinion, they represent profit. An enterprise that has a plantw#maining useful life of 5

23 Replacement cost differs from replacement value. Repkatteonst is the cost of replacing the factor that is
actually used in the product or service. Replacement valusexs by Limperg is the cost of replacing the
factor economically in the most efficient way, i.e. the econa@yigdvalent rather than the technical equivalent.
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years and a historical cost of 700 is in a better position than arpes¢ that has to make an
instant reinvestment for an amount of 800. The first enterprise hagtiedit of holding a “stock
of production units” for the next 5 years. It is fairreord this profit when realised, but in the
analysisof the profit, it needs, in my opinion, to be stated separately. Oe eéasons for this
can be found in the discussion between Bernoulli and Von Leibnitz considethdgter 2. The
holding results included in the profit and loss account definitely quadifyesults, but are less
likely to repeat in the future then the transaction results (waieha direct reflection of the
enterprise’s core business). A user of the financial statemwiotss interested in the value of the
enterprise is implicitly interested in thgrojection of future earnings. Hence, an analysis of
earnings by indication of future repetition will be useful to him.

Table 3-11: Comparison year profit an loss accounts yed0 considering inflation

Scenario Hin 1-10 ScenarioHin1-9,Lin10
Without With inflation Without With inflation
inflation inflation
Transaction Holding Total Transaction Holding Total

Sales 600.0 737.9 737.9 300.0 369.0 693
Cost of sales 90.0 110.¢7 0.3) 110.4 60.0 738 ( 0.3) 3.
Salaries 100.0 123.0 123.0 100.0 123.0 123.0
Depreciation 100.0 123.0 (_ 23.0 100.0 100.0 79.1 20.9 100.0
Total expenses 290.0 356.7 23.3) 333.4 260.0 275.8 20.6 296.5
Operational result 310.0 31 23.3 404.9 010. 93.1 ( 20.6) 72.5
Interest ( 25 ( 6.8) (6.8 | ( 25 ( 6.8) ( 6.8)
Profit (loss) 3125 388.1 233 411.4] 425 999 ( 20.6) 79.3
Profit tax 109.4 135.8 8.2 144.0 14.9 350 ( 7.2) 27.8
Profit after taxation 203.1 252.2 15.2 267.4 27.6 65.0 ( 13.4) 51.6

The holding loss in the profit and loss account with conditions changing todhbse year 10
needs further explanation. Although the price level has increased, the replaoéthe plant can
be made at a lower value. In fact, the enterprise incurs a holdmgnahe “stock of production
units” at the beginning of the year. The historical cost of this Kstamounts to 100,000 and is
included in the profit and loss account. However, the sales transaftiotie year should be
recognised at a lower price when considering the actual production Baistss consistent with
Limperg’s theory of considering the replacemesitie rather than the replacemerdst.Limperg
also prescribed the separation of holding results and transaction results (Limperg §8&2%)a
but only for holding losses, since holding surpluses were, according to hig, tttansferred to
the revaluation reserve.

Schmalenbach (1923, page 276 et seq.) is also in favour of separating oderasioihdrom
results from external influences (such as price fluctuationspétions in plant occupation rates,
change in market conditions, etc), in order to obtain a clear picturtheofenterprise’s
performance.

Table 3-12 shows that the equity (which in the example is equal tedh&ed economic capital)
is higher in a situation with inflation. However, this has been fefiein the raising of additional
capital and not in the measurement of the results. This is consigith Van Muijswinkel's
opinion. Van Muijswinkel rejects Limperg’s equivalence of the profienfenterprise and the
amount available for consumption (Van Rossum, 1979, page 261). Van Muijswingielien is
that capital maintenance is a matter of profit distribution, whishiligect to many considerations,
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such as debt rating, financing of acquisitions and growth, which have nothing tibhdorefit
measurement. Van Straaten (1957) takes the same position. | agree with this view.

Table 3-12: Balance sheets in year 10 considering inflation

Scenario H Condition L in year 10
Without inflation With inflation Without infition With inflation
Balance sheet
Intangible fixed assets 200.0 200.0 200.0 200.0
Tangible fixed assets - - - -
Inventory 9.0 111 6.0 7.4
Collateral assets 631.4 805.6 359.9 465.0
840.4 1,016.6 565.9 672.4
Equity 661.0 802.7 481.0 574.6
Provision for deferred taxation 70.0 70.0 70.0 70.0
Tax payable 109.4 144.0 14.9 27.8
Loan - - - -
840.4 1,016.6 565.9 672.4
Book value equity
Opening value 206.8 206.8 206.8 206.8
Result 203.1 267.4 27.6 51.6
Capital contribution 251.1 328.4 246.6 316.3
661.0 802.7 481.0 574.6

Table 3-12 shows that the equity (which in the example is equa¢ t@tjuired economic capital)
is higher in a situation with inflation. However, this has been itefiein the raising of additional
capital and not in the measurement of the results. This is consigith Van Muijswinkel's
opinion. Van Muijswinkel rejects Limperg’s equivalence of the profianfenterprise and the
amount available for consumption (Van Rossum, 1979, page 261). Van Muijswinkeienoigi
that capital maintenance is a matter of profit distribution, whishiligect to many considerations,
such as debt rating, financing of acquisitions and growth, which have nothing tibhcjorefit
measurement. Van Straaten (1957) takes the same position. | agree with this view.

The amount of economic capital required in addition to the situatiomuwtiftrice changes bears
no relationship to the methods described above, because these methodk oplieal
retrospectively, while required economic capital is estimatedppotisely. Furthermore, the
table shows that required economic capital decreases when thgrisatbecomes less capital
intensive (such as in a situation where condition L becomes applicable).

It can be concluded that price fluctuations (both general and spelcifaffect the profit and loss
account as a performance indicator and the required amount of equiytioue the business
(defined as required economic capital), but that they are just die ¢hctors to be taken into
consideration. At the beginning of this section, | highlighted the opinion of Elj, Who only
recognised profit if the relating amount can be made available fourmmtion and at the same
time leave the earning power of the enterprise in tact. Our exalapienstrates that uncertainty
(even formulated in the simplest form) makes the decision tolditgriand consume a risky
choice. Effects of price fluctuations are just one of such unceesiand | see no reason to treat
them differently from the others.
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3.4 Results and performance I:I -

In the previous sections, we have seen that there is more than opptagincome. In section
3.3 we have discussed the amount that is most likely availabl@fisumption; in this section,
the reported income as yardstick for the enterprise’s performance is discussed.

As already remarked, the ideal measurement of the enterpped@mance is the economic
value created during the reporting period. However, such a yardstick wotil litfference
between two value measurements that depend upon uncertain future cashThewmvay to
estimate such future cash flows is to evaluate the enterpaisitity to generate cash flows in the
past (its proven performance) and the likelihood that that it wpleae or improve this
performanc# in the future. The created economic value does not give information i®ut
because it is directly derived from future estimates. So létyu® obtain an impression of the
enterprise’s performance by analysing the historical records as describetioin 3e2.

At the start, there is the historical development of the cash 8awe value relates to future cash
flows, past recorded cash flows seem to be a logical starting point. Reatibeftbuss, especially
when they are analysed against previous forecasts, present tetiahfar analysis. However,
cash flows can be distorted by incidental patterns; they can ewily ba manipulated by
accelerating or holding back payments.

A profit and loss account prepared on an accrual base is not settsifiepattern of receiving
and paying cash, but, as discussed in previous sections, unavoidably includestioates (for
the lifetime of fixed assets, for obsolescence of inventorieshtordegree receivables can be
collected, etc.). Accrual accounting involves some speculation, becausespenses — such as
depreciation and amortisation — are hard to check (see Penman, 2003, pageo8®r to
analyse performance from reported results and cash flows, itéssery to understand the core
competence of an enterprise. J.L. Meij (1941, page 24) states in this respect:

Income originates from trading of goods or renderingeofises, the enterprise has committed itself to.

This pronouncement is one at the extreme. In my opinion, the income frauamn is also
income and can be spent. However, if one is interested in findingaarpaftresults and cash
flows that will probably repeat in the future, the cash flow geadrby the core competence of
the enterprise is the best bet. In other words, value is mosy likebted by repeating the
production, trading and services the enterprise is committed to, thdreit repeatedly being
lucky.

Kamp (2002, page 329) discusses the relationship between accounting qualiaraimg)s

quality of results. The accounting quality is related to the compplication of accounting
principles in formal and material respects and the absence ativereaccounting. Earnings
quality is in Kamp’s view related to:

24 The word “performance” is often used for the so-calidelan surplus”, i.e. all the developments from opening
equity to closing equity, other than direct transactions with theebblders (capital increases and decreases,
dividends, etc.). | use the word “performance” for wihat enterprise has created in relation to its strategy and
intentions.
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» the extent to which profit originates from the core business;

» the degree to which profibf elements within the praofits predictable because revenues and
expenses show a stable pattémather words, the degree to which a historical pattern is
repeated in the future);

« the extent to which the development of profit relates to the devefdprheash. The more
the transactions realised are converted into cash, the less judglearesstimation issues
(such as estimating a provision for doubtful debtors) remain.

Looking at the profit and loss account, it is worthwhile to give some thdaghie realisation
principle. If the economic concept of profit is applied, value is recednighen it is created by
developing a concept, acquiring a customer, etc. We saw before thaaltiéscould only be
measured by comparing consecutive future projections. Schmalenbach (192310%ge
substitutes the true but unreliable performance indicator thaedrealue by a less true but more
reliable indicator, which is based on documented historical event$d.gatling or swapping of
goods or services that actually took place.

While for Schmalenbach the adoption of the realisation principl@iacical measure, Limperg
(1979, page 87) took the principle view “without exchange no profit”. Limpergriglea
distinguishes the situation where an enterprise constantly operates in ¢heagdt, one time as
a buyer, the other time as a seller, from the situation whementeeprise forms a bridge between
two markets, the one in which it buys the inputs and the other in whseistthe outputs. His
standpoint on the realisation principle clearly relates to therlathe interesting point is that he
relates performance measurement not only to a documented eventréresaation that actually
took place), but also to the core business of the enterprise (i.e.idgedprof two markets by
purchasing inputs and manufacturing and selling outputs). By directly repalimg its core
competence, the enterprise gives information on the main value drivesihlyegth the highest
potential of repetition in the future (because it is what the grigeris committed to). Hence, the
realisation principle is more than just a practical substitutiomr uncertain environment. If
applied to the proper situation, it gives information about the enterprise’s performance.

In order to isolate the results from the core business, they shoutepgagated from other
activities (e.g. a production company that invests its surplus castunities). Results that are
commonly separated are holding gains and losses. For all compania® that make their
money by taking positions in commodities, etc., holding gains and losses do oy belthe
core business, are not likely to repeat in the future according exlctable pattern and are thus
less relevant in projecting value. In this respect, referencade o the example in Table 3-11,
where the gains and losses due to price fluctuations on holding positiansegfmory and in
production capacity) have been separated from the transaction incontkis Itable, the
transaction income has been based on the replacement value of thialsrete production units
used. My reason for this is not a capital maintenance conceptitargsoch as in Burgert, 1967,
page 191), but simply the fact that this pattern has the highest prgbabitepeating in the
future, because of the enterprise’s intention and commitment teetigsitron. The holding gains
and losses (i.e. the difference between the historical cost ameplaeement value of the goods
and production units used) will repeat too, but only until the moment of replacement.

Richard Barker (2003) discusses the separation of (core) earningeeBolts. As far as this kind
of information is made available in financial statements, enapiggidence indicates that the
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investor appreciates different components of results in a diffevegt (different valuation

multiples). The most important findings that Barker refers to are:

« Movements in reported recurring profit have a stronger price-prefitionship than
transitory components;

- Different valuation multiples are applicable to different companeftprofit. The more
often the component recurs, the higher the observed multiple.

The shadow side of these findings can be defined directly: migicassns between different

(recurring and less recurring) components of results may lead {priciisg of the market value

of an enterprise.

Barker (2004) discusses three concepts of earnings (operating earndogsngeearnings and
earnings controlled by management) that all have the purpose of isdlainmart with the
highest probability of future repetition and the income components to bedegcfrom these
earnings concepts. He then mentions many problems in adapting these ctmediptgpes of
enterprises in all situations.

The distinction between operating and non-operating earnings depends on thadfaties of
the enterprise. Consequently, reporting on operating income may be diftareifferent types
of business.

The distinction between recurring and non-recurring earnings is not bidaktdte and involves
a substantial element of judgement. E.g., supplying electricity teed iustomer base is highly
recurring and a unique one-off delivery contract by a utility plant mighiconsidered non-
recurring. However, the contracts of a building contractor, who alwayls déh one-time
contracts with one-time customers, would most probably count towardschising income, but
with a higher volatility than the recurring income of an enterprigk & fixed customer base.
How to incorporate the inherent degree of volatility of recurring incomeefinancial reporting
would be a challenge.

Table 3-13: Model proposed in the IASB project documerof 18 December 2002

Total Income before remeasurement Remeasurement

Business

Financing

Tax

Discontinuing operations
Cash flow hedges

Total recognised gains and losses

Management control is closely related to the time horizon. Plapacitg is beyond
management’s control in the short term, but is at their choosing & s@age in time. Natural
disasters cannot be avoided by management, but at some moment, manabeosat a place
of settlement. In other words, the distinction between profits andslobsg are within
management’s control and those that are not is often arbitrary.

Barker then proposes to make another distinction, i.e. that of profit beforeasurement of
assets and liabilities, the remeasurements and the total pi@fitroposes to present such a profit
and loss account in a matrix format in order to keep track of thagwofia line-by-line basis.
Table 3-13 summarises a proposal for such a format in the IASBcprdpcument regarding
comprehensive income (see: Barker, 2003, p. 21).
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In my opinion, the model has some attractive features:

 Remeasurement of assets and liabilities often involves the snbjective elements in the
financial statements, since assets and liabilities are tftarked to model”, which makes
valuation and thus results (as the difference between two conseaitiations) dependent
upon management’s choices of parameters. The model thus makes &atishietween the
“hard” and the “soft” elements in the financial reporting.

* In some cases, operating results and remeasurements amdatedrrE.g., the choice of the
estimated useful lifetime for a tangible fixed asset magcafthe impairment that is
necessary at a certain stage. By presenting the income and expefiosesemeasurement,
the remeasurement and the total income and expenses line by litm¢altlaenount affecting
tangible fixed assets remains visible.

 Income and expense elements before remeasurement often show. REmeasurements
are often a consequence of a discontinuance of this trend. Suppose drasissetlue of
150 and produced an annual income of 20. This year, the annual income is 16aanbeit
expected that this remains the case in the future. Using a disateiof 10%, the realisable
value of the asset is 100. The result for the year is -40. 10 rafwdake income before
remeasurement, is the performance for the year and is theftnrasissessing the current
element in the result. -50 is a remeasurement; it is edbepti@-off and has nothing to do
with performance.

As indicated, the amounts in the remeasurement column are often sufgpos®e in a random
walk over timés. A trend in remeasurement may indicate a systematic orsat or
understatement of assets and liabilities, and is as such an dndafathe credibility of
measurement in past financial statements.

Although the results before remeasurement should provide the basisdesiag the trend in
revenues and expenses, they may still contain incidental movemerasethradt likely to repeat
in the future. In this respect, it is worthwhile to have a brief labkhe process of normalising
earnings that takes place in connection with the valuation of an esgerphe information
needed in such an analysis will be relevant for assessing valuesdtiugs also for estimating
future performance, and hence value. Copeland et al. (2000, page 157 et seipg desc
procedure to refine financial statement information in order totesalalue drivers. To begin,
amortisations and impairments are eliminated from the profit @s&l dccount. These amounts
result from an analysis showing that the recoverable amountssaréhé the book values and
consequently should not be part of the source data used for valuation punpasesr to give
the investor sufficient information, these should be separately vigiltheer on the face of the
profit and loss account or in the footnotes, or eliminated from a separate perforratercerst

Furthermore, it should be understood that many valuation models regardhtlieviested capital

(i.e. net operating working capital, net property, plant and equipment arastigts) and not just

the shareholders’ equ As a result, the interest on debts is eliminated (and should be shown
separately).

25 Except for systematic changes in the environment, sudhfiasion.
26 |n connection with the invested capital, the weighted averasjeof capital (WACC) is relevant. Based on the
conclusions from the previous sections, it is fair to say thatMPACC should be based on the relationship
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As a basis for valuation, therefore, taxes, interest expenses antisatiomis/impairments are
added back to net results, giving an amount called EBITA (earnings heferest, tax and
amortisation). Next, a notional tax amount is calculated on this EB8BAIf there were no
amortisations and interest expenses. This tax amount is deducted hieoEBBITA, giving
NOPLAT (net operating profit less adjusted taxes).

In order to isolate the “recurring” net operating profit (the net dimgrprofit that has a potential

for repeating in the future), the following information is needed:

* Results on discontinued operations.

» Results relating to previous years and other special itemshwné less likely to repeat in
the future), should be made separately visible, so that evaluation dflalistortion of the
historical development should be possible.

Finally, results should be evaluated for their operational qualityekample, a company that
invests in quality control systems may have a higher expense heveltpeer that does not, but
may be more successful in the future in maintaining its levalrabver and margin. The same
may be the case for an enterprise that invests in research\eaholptieent in order to increase the
probability of continuance in products that meet customers’ preferences.

Analysing results and performance in this respect, requires a funtidmaealysis, which | would
like to explain using the example of Sitting Duck Distillery plc. Arempt is made to compare
the performance with another company, i.e. Exploring Eagle Liquor Manufacturing plc.

Looking at the profit and loss account presented in Table 3-14, Sittingdeuftkms better than
Exploring Eagle, because it has (given exactly the same circumstantetter cost structure.
Yet the value of Exploring Eagle in addition to the book value of the eqthiéy ubjective

goodwill) is higher.

Table 3-14: Comparison of two companies

Sitting Duck  Exploring Eagle

Profit and loss account

Sales 600 600
Cost of sales 90 90
Salaries 100 130
Depreciation 100 100
Total expenses 290 320
Operational result 310 280
Interest 8 19
Profit (loss) 302 261
Profit tax 106 91
Profit after taxation 196 170

Subjective goodwill

Opening value 714 829
Subjective profit 230 193
Profit after taxation ( 196) 170)

747 851

between thearget economic capital and the total invested capital, which is nossadly equal to the actual
funding of an enterprise.
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The solution to this puzzle is that Sitting Duck limits its atithgi to “cash cowing” the original
product and company concept. Exploring Eagle spends an amount on research amneavel
every year. This expenditure increases the potential to stay aheadhpetitors and maintain
high margins and sales volumes. Furthermore, it increases the prgbafbhiaving alternative
products available in case the customers’ demand for the existing pmdldenly collapses.
This expenditure does not lead to higher profits when scenario H reapgilicable, but reduces
the adverse effects of scenario L and N and thus increases théilitsolod survival of the
company.

This example shows that information about research and developmentiscosisful when
analysing an enterprise’s performance. This information can be eategesclosure (as is done
in the management disclosures and analysis (MD&A) required or reended under most
reporting regimes), in the form of one or more separate line itethe performance statement.
Ultimately, the expenditure could be recognised as an intangible(ag$aatre business concept).
The rules and limitations applying to the latter approach are discussed in section 3.7

The conclusion of this section is that a (comprehensive) incomenstateyives only limited
information about an enterprise’s performance. Present financialirgpas a whole (including
management disclosures and analysis) may give information on ngcpaiformance and may
be helpful in analysing the probability of repeating or improving this pegoce in accordance
with the enterprise’s intentions. However, even if this informatiaoisplete and unambiguous,
it is only understandable to a very skilled user.

Financial reporting would be improved if, in addition to the traditional firetmensive) income
statement thatecordsthe developments, a performance statementtiayseshe developments
were presented. Needless to say, the information in such a perferrsttement is more
subjective than a fixed formatted income statement, but it should b#lposs define such
internal controls over financial reporting that this kind of informati®rofi sufficient quality.

Finally, performance reporting can be further enhanced if it can bpazethwith an expectation
for the same period presented earlier and with an expectation famettteperiod. Such a
comparison demonstrates the degree to which performance is predigtdtitee potential of the
enterprise to live up to its promises.
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3.5 Management disclosures and analysis |:| 1 —
The previous section discusses the relationship between profitsesuéit from the process of
recording historical events (see sections 3.2 and 3.3) and perfornfandae purpose of
obtaining an impression of the extent to which the past will repghagifuture. It is a commonly
held opinion that for creditors and equity investors alike the priméutlyre cash flows are
relevant. Future interest and redemption payments will come fotune cash flows. Equity
investors buy future earnings (Penman 2003, page 81). Barker (2003, page 1lhdadand
position.

Corporate value is estimated by the projection of future prafitd the basis for making these projections is the
income statement of the current year (e.g. Beaver, 1898n&h, 2001). If certain components of the currentgear
not provide useful information in projecting future corporaggfgrmance, then these should be excluded from
earnings.

The three earnings concepts distinguished by Barker have been discubgepravious section.
Barker concluded that until now there has been no “one size fitmatiel that standard setters
can prescribe. It is therefore useful to look at a “looser” fotmaiscuss performance in relation
to recorded profits, i.e. MD&A. The filing regulations of the US Sdimgiand Exchange
Commission (Regulation S-K) include detailed guidance for various fiaaed non-financial
disclosures. | would like to focus primarily on:

« Item 229:303 from this regulation. This covers the management’s d@twssl analysis
and requires disclosures on liquidity, capital resources and resutipeoétions. | will
specifically discuss the latter.

* Item 229:305 from this regulation. This covers disclosures on market risks.

The required disclosures focus tightly on trends and should thus enabies teadeke their own
assessments of future developments. In item 301 of the regulationn&agiél information for
the past five years is required (or additional years in orderdp #e information from being
misleading). According to item 303, the MD&A should cover a three-yeaadoéor five years if
trend information is relevant). The purpose is to provide readersnfithmiation that is relevant
to an assessment of the financial condition and the results of operations by evaluaimguthts
and uncertainty of cash flows from operations. According to sectiorit afistructions for item
303, the MD&A shall focus specifically on material events and uaictiés known to
management that would cause reported financial information to be nasagleindicative for
future operating results and future operating conditions. This would includepdiess and
amounts relating to:
*  matters that would have an impact on future operations and have nat ragast in the
past; and:
* matters that have had an impact on reported information, but arepestted to have an
impact upon future operations.

The consequence is that unusual or infrequent transactions and changestehatly affect the
amount of reported income must be explained. Significant components of revmhexpense
must be described in order to give the reader an understanding of thEisgieresults from
operations.
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If there are material deltas in, for example, revenue (in otloedsy if it does not develop

according to a trend), both the quantity and the price element musichesdid. In our example

of section 3.2, in a year that scenario H changes to scenario leatben for the lower revenue
should be explained by the fact that the enterprise lost marketasidhtbe fact that sales prices
decreased due to the competitive pressure of market entrants. dllid give a reader an

important message that the financial statements basically dgivapti.e.: “Revenue and gross
margin have decreased and this decrease is permanent, so the vayuequfity investment has

decreased”.

Enterprises are encouraged to give projections of revenue, resultssahs per share or other
indicators as far as they are appropriate and not misleadingefftarprise chooses to do so, it is
its good-faith assessment of future performance, but there shouldebsomable basis for such
an assessment. History of operations or experience may be alfattisrnot always necessary in
preparing a reasonable estimate. Attention must be paid to enhancirtgrsivesderstanding of
the limitations that are inherent to forward-looking information. &b, such projections or
other forward-looking disclosures are not mandatory and especiallyears yof economic
turbulence, management of most enterprises choose not to make them. A typical diglosur

Weak and volatile financial markets and geo-political uncertaimtyirtue to create a difficult operating environment
for our business. ......... has not provided an earnings#stdor 2XXX.

Basically, the rules regarding MD&A are designed in a way thagssrotherwise indicated, the
reasons for past operating results are expected to continue to hagpefutuite. If management
knows that this will not be the case (the revenues of an acquired contzeey only been
included for a part of this year and will be fully included next yaalarge customer has been
lost, an incidental gain has been realised this year), this muksdlesed in order to direct the
reader’s attention to the fact that the recorded events will not recur in the future

However, as already indicated, extrapolation to a future trend is egealjrbut not mandatory.
In other words, management may give their vision on the extent to whiglashevill repeat in
the future or supply enough data to enable the reader to form his own.

The required disclosure on risk relates to existing markets wherenbvements in prices and
rates are beyond the control of the enterprise. The disclosuresrétatmovements in interest
rates, foreign currency exchange rates, commodity prices, stock anidemovements in other
relevant markets. Recall the previous section, where the matrixl fioodbe income statement
was discussed, separating the results before remeasurement arem#esurements. The
remeasurements are expected to move in a random walk over timeiakspethey include

annual restatements to fair value of certain assets. The daefgvedatility in the results from

remeasurement is often associated with the degree of riskhthanterprise runs owing to its

asset and liability positioA5 However, they show the movement that has happened; from a risk

point of view, it is more relevant to know the movements that may hapghe future. This is
what item 305 attempts to accomplish.

27 For pension plans this may not always be true, becaese ihvolve long-term commitments. Short-term
volatility in the fair value of plan assets is often smoothed indhg run, which makes the annual movements
less relevant.

-89-



Information about market risk can be given in three ways.

1

In a tabular format, where the various instruments (on-balancesasigeff-balance-sheet)
are grouped by common market risk characteristics (positions in cotresoslould be
categorised by type of commodity, etc.). The table should include thedaie of the
positions and information about the (expected) contractual cash flovesadbrof the next
five years and the total for the period thereafter.

As a sensitivity analysis. Such an analysis gives insight ietehiange in future earnings,
future cash flows or fair values if interest rates decrease 496 to 3%, if oil prices increase
from US$ 25 to US$ 30 a barrel, if the stock market index decremses9f000 to 8,000,
etc., within the near term (up to one year from the date of thacialastatements).
Sensitivity to foreign currency risk should take into account the impadtansactions in
foreign currencies as well as the potential remeasurement aisets and liabilities in
foreign currencies.

As a value at risk presentation, i.e. the risk that future eariiagk,value of the equity, fair
values or future cash flows are negatively affected by an amoumh.said risk should be
set to 5% or less, in other words, there should be at least 95% cogfith@nthe adverse
effect will not exceed X.

The relevance of this information has been discussed by Linsmeikr(2003). They state that
prior to the implementation of the required disclosures on markethisie was uncertainty and
diversity of opinion among investors about the effects on an enterpvislels as a result of
changes in market rates and prices. In their opinion, this uncertaidtgigersity stimulated

trading in the enterprise’s stock when such changes took place, in otlis; waused the trading
volume to increase. They found that after the implementation of tlwoslise rules, the

sensitivity of trading volumes to changes in interest rates, foreigarcy rates and commodity
prices has decreased in comparison with the period before impleim@nidieir conclusion is

that disclosures on market risk are obviously relevant to investors.
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3.6 Recording, explaining and projecting . -

Section 3.1 concludes that value and volatility are of the utmost iampertfor most users of
financial reports, irrespective of whether these users are ownergditors. One would expect
that everything in financial reporting would focus on explaining and quantifyihge vand
volatility.

Sections 3.2 and 3.3 focus on recording historical events as stridtlgkgectively as possible,
with estimates only allowed where they are necessary to vehlised transactions or other
historical events. Recording realised transactions (in the serthe @bre competence of the
enterprise) are key to performance.

What has been obtained from sections 3.4 and 3.5 can be summarised as follows:

» | have attempted to isolate an enterprise’s performance from reported iimcorder to gain
insight into the degree to which observed patterns repeat in the futhréhevintention of
estimating future profits that are the basis for the enterprise’s value.

»  We have discussed the process of “normalising” income that comnakayg place when
preparing enterprise valuations.

* | have separated results from remeasurement of assetshifitiels from the other results,
because the latter includes more elements of performance arairttes fnore elements of
“winning the lottery”.

*  We have discussed MD&A as an instrument for presenting trendseiderits in a free
format.

*  We have discussed the sensitivity of future income (and value)wtements in market rates
and prices that the enterprise cannot influence.

The natural conclusion to this would be a projection of recurring fuha@nie or cash flow.

Despite the “safe harbour rukg’there is great reluctance to the issuing of such statements. This

can be understood from a legal liability point of view, but is controalevgien looking at the

increased use of fair value in financial statements.

A common definition of fair value is

Figure 3-5: Bridging the information gap (IAS 32):
Fair value is the amount for which an assmild
R E be exchanged, or a liability settled, between
knowledgeable, willing parties in an arm’s length
transaction.

Record  {
cash flows \]7

Fair value is often determined by market
value (the amount for which an ashas

been exchanged). Other than that, fair
value has a forward-looking character.
Fair value is often approximated to by

value
and
volatility

\ | Project and
1 evaluate

Record earnings
Explain performance
Explain trends and risks

quotations in an active market; in other

28 A forward-looking statement that can be identified as sheli be deemed not to be a fraudulent statement
unless it is shown that such statement was made or reaffiitiealit a reasonable basis or was disclosed other
than in good faith.
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cases assets and liabilities are “marked to model”, i.e. fudash flows are estimated and
discounted using an appropriate rate. This sometimes makes the Isklaatéhe mother of all
forward-looking disclosures.

Figure 3-5 shows how the explanation and analysis gap encountered in Fijhas Been filled.

The natural path of a description of historical events and its asalgkowed by projection and

valuation, has been followed. We call this financial REPorting, where the capitals me

* Record, according to strict unambiguous rules.

»  Explain, with more room for the entity’s specifics and own judgment.

*  Project, with a transparent reference to the first two stegsa gauge for uncertainty and
imprecision.

The present path of describing historical events and remeasurenfairt talue, followed by
elimination of the effects of remeasurement in order to makeethdts ready for analysis is less
obvious. Sucliinancial rpeortingcontains a methodological “typo”.

The foregoing brings us back to Schmalenbach’s opinion that it is impotsiptesent results
and value on the face of one balance sheet and one profit and loss acheusamie view is
taken by Bindenga (1975, page 225). His view is that the profit and loss astoutd give
information about the extent to which the primary goals of the enterpwse been met
(performance) and should give sufficient information to support decisionsdrg of financial
reports. In his opinion, this cannot be accomplished by a “balance-sheegappior measuring
results. Bindenga introduced the two-sided monism in which he accepitithanpossible to
present a balance sheet and a profit and loss account that showt aedit@onship with each
other and give a true and fair view of both value and performance. He abahdotfison
relationship” between valuation of assets and liabilities in thanbal sheet and recognition of
income, expenses, gains and losses in the profit and loss account.

According to Bindenga (1991, page 38), financial statements should consist of:

» aprofit and loss account (in the deferral and matching tradition of Schmalenbach);

* a(dynamic) balance sheet;

* an asset-liability-based balance sheet, summarising the assets ditiddiabi

» areconciliation between the two balance sheets;

* acash flow statement;

» a statement of projected normalised future cash flows;

»  explanatory notes.

Bindenga does not include subjective (or any other presentation of salégeegoodwill in the
equity balance sheet. In his opinion, the projected normalised futurdlmashprovide relevant
information about the true value of the enterprise.
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3.7 Financial reporting conventions: the conceptsral the rules |:| - '

0000

One of my conclusions from the historical analysis in chapter 2tleddinancial reporting has
never been formally invented, but rather developed from incidents and needsneven the
previous sections of this chapter, an attempt has been made to develgtsctivateare useful for
measuring earnings and value (as a function of future earnings) whiaecttireuncertainty about
future developments plays a role, as is the case in real lilembtto throughout these sections
has been the classical discussion between Bernoulli and Von Leibsitridal patterns repeat in
the future, but the degree of repetition is imperfect.

The idea that historical financial patterns repeat in the figurerroborated by empirical studies.
An example is Penman (2003, page 91), who investigated the degree to whisbse@djusted
for extraordinary items and other one-off elements) are predictiviuture earnings. His
conclusion: “accounting earnings are forward looking”.

In this section, the concepts developed in the previous sections ae &gstinst existing
regulation (mainly focusing on current IFRS). | specifically pay attention to:

» Recognition of intangible and tangible assets as defined in the example of section 3.1;
e Impairments of assets;

*  Use of fair value and performance measurements;

*  Present value in future cash flows in financial reporting.

3.7.1 Recognition of tangible and intangible assets

In section 3.1, an example has been constructed where the tangible agithlimtassets have the
same nature: neither has a direct realisable value; theuwinhe feconomic benefits consist of the
cash flows that the enterprise as a whole generates.

It is relevant to look first at the nature of the intangible asdet IASB defines an intangible
asset as follows (IAS 38, amended 2004):

An intangible asset is an identifiable non-monetary asset withbysiqal substance. An asset is a resource
controlled by an enterprise as a result of past eventsamdxhich future economic benefits are expected to flow to
the entity.

IAS 38 clearly states that not all expenditure incurred to genertate economic benefits results
in the creation of a qualifying intangible asset. The IASB proscthEsecognition of internally
generated goodwill as an asset.

The cost of the intangible asset should be measurable in a reliapldf the asset is separately
acquired, this is usually the case. In our example, the intangiblé lessebeen internally
generated. In such a case, the challenge is to objectively sepparatest of generating the asset
from the recurring operational costs. An adequate cost allocatioensyatd proper internal
controls are necessary for reliably measuring the cost of thegible assets. However, IAS 38
(8 64) takes the view that for certain internally generated intangitdets, such as internally
generated brands, mastheads, publishing titles, customer lists, etexp#&liture cannot be
distinguished from the cost of developing the business as a whole and dapslifgtas an
intangible asset.
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In the example of section 3.1, the expenditure recognised as an intarggietenas clearly
incurred during the development phase of the company. The company stdinednatment the
product was invented, the technical feasibility had been demonstratedye the intention to
create the company structure and the technical, financial and etioerrces were available. The
competitive advantage makes the future cash flows plausible. Hekitey tato account that
sufficient future economic benefits are expected against the expendidurthe criteria for
recognising an intangible asset from development are met except two:

e« The enterprise is not in control over the asset, because the hgogdits relate to
competitive advantage, which can disappear owing to events outside the odntnel
enterprise.

*  The expenditure relates to the development of the business as aawtiatentributes in a
non-separable way to the expected future benefits as a whole.drbetké intangible asset
in the example will not qualify as such within the scope of IAS 38y timt part of the
expenditure that can be separately identified shall be regarded asset, a patent for
example.

Tangible fixed assets (i.e. property, plant and equipment) are stdbjbet same definition of an
asset as intangible assets (origination from a past event, codl §leordliably measurable and
future economic benefits should be probable). IAS 16 gives specific aadgu@elines for
establishing the cost of a self-constructed asset.

If an enterprise makes similar assets for sale, the castabf of these self-constructed assets is
equal to the standard cost of producing it, excluding the profit margin. Whetheot the
enterprise makes similar assets for sale, wasted mat&at@ur and other resources are
eliminated from the cost of the self-created assets. An adegystiem of internal control is
necessary to measure such waste reliably. Such systems rofdlintentrol would include a
budget for the cost of the assets to be created, a systemcfmate¢c complete and timely
recording of the expenditures, an analysis of the differences betweent lamdgeealisation
(especially important is the question of whether these differeredate to waste or to mis-
estimates) and sufficient segregation of functions (budgeting, recordindysianand
authorisation).

IAS 16 does not impose specific restrictions with respect toxtenteto which tangible fixed
assets, and their future cash flows, should be separately ideastifial@n property, plant and
equipment that do not generate cash flows at all (such as asselgmsear for safety or
environmental reasons) can be recognised.

In the example of section 3.1, the cost of the plant can be relistitya¢ed, because a third party
has developed it. Moreover, if it had been self-created, it could hanerdmegnised as an asset
within the limits mentioned above. As remarked before, the plant hdtenuative use and has a
net realisable value of zero. Nevertheless, there would be no ibesi#thbut recognising a plant
such as this as a tangible asset. As a result, the example sshdassets with great similarities
and a different treatment if the IASB standards are applied.

Both the development of the company’s concept and the building of the plamtprezedented,
so there is no experience with respect to determining a reasonki@deRar both assets, the only
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option is to use them in the enterprise. Future economic benefiteecgpecifically attributed to
neither asset.

Hence, there is only one real key characteristic of the intangidet under review: it is
intangible. Reading IAS 38 gives the impression that the IASB only allows andriires the
recognition of quasi-tangible assets (assets without physical fiatnarte given a form by means
of a licence, patent, concession or another document or visible entnyoiffi@al register) and
proscribes the recognition of the real intangible assets, other than ijarinating from the
purchase of a business. In other words, only assets are allowedetmogaised whose physical
reality can be established separately from their valuation hEgslant, this is clearly the case, as
it could be shown, even if its value were zero. By contrast, the iblangsset receives its
substance only from future cash flows at least equal to the disiemseembedded in the asset;
i.e. only its value represents its existence.

Before commenting on this further, it is worthwhile to look at the aumesgces of not
capitalising the development cost of the company’s concept. Table 3-15 gi®obalance sheets
for the first 3 years with and without recognition of the intangible asset.

Table 3-15: effect of recognition of intangible assets dditting Duck Distillery plc.

With recognition Without recognition
1 2 3 1 2 3

Intangible fixed assets 100 200 200 - - -
Tangible fixed assets 150 700 700 150 700 700
Deferred tax asset 35 70 4
Inventory 5 9 5 9
Collateral assets 150 640 640 150 640 640

400 1,545 1,549 335 1,415 1,353
Equity 250 734 671 185 604 541
Provision for deferred taxation 66 - - -
Loan 150 811 811 150 811 811

400 1,545 1,549 335 1,415 1,353

If the development costs are not recognised as an intangible asskeérasset appears in the
balance sheet, i.e. a deferred tax asset as a result ofttmdsesarried forward. According to the
IASB, such an asset must be recognised, because in the circumdtispesbable that taxable
profit will be available against which the deductible temporary difference cast bé.s

In other words, when recognising the development costs as an intangiblé& é&ssecessary that
the asset will generate at least the same amount of economgditben the future; when
recognising the deferred tax asset (which does not represent any regdivais the tax relief on
incurred costs under the assumption that sufficient future taxabléspraffi be generated), the
proposition is the same. In the first case, the IASB proscrilmegméion; in the second case, it
prescribes recognition. The only difference is that a deferredstet 8 measured in relation to
the taxable losses irrespective of the source of such losses atitetiangible asset should be
assessed by measuring the development costs without too much subjddiiitio understand
why this would be a greater problem (given a decent internal cogsitging) than with deferred
tax assets or a unique self-developed tangible asset such as the plant in the example.

In section 3.2, the recognition of the intangible asset has been disfressede point of view of

stewardship. Self-created intangible assets have resulted in exyperadishareholders’ money
and have (hopefully) created shareholder value. If this expenditungieddda the profit and loss
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account, it becomes invisible. If the cost of self-created intangiééets is recognised in the
balance sheet, it leads to a review from time to time, deméngtnahich benefits have been
realised and to what extent future economic benefits can stikgected. If the value gets lost,
management has to explain why and this enhances reporting transparency.

Standard setters are often concerned that recognising intangible asseescribed above
overstates equity, which might trigger distributions to the shareholitetie borrowing of
money, thereby weakening the financial position of the enterprise. pinion, this is the least
of all worries. The user of the financial statements can easily see the ofatiue intangible asset,
especially when it is reported separately from the quasi-tangdisiets. A larger problem is that
the tangible asset has the same nature as the intangibleressepérate realisable value, no
alternative use, future economic benefits to be viewed for the dstegs a whole). The user of
the financial statement cannot see this unless it is spdlgifitsaclosed and thus cannot properly
judge whether there is sufficient economic capital to enter intarssaction (e.g. granting
supplier credit) with the enterprise.

The conclusion is that it is not the restrictions on the recogniticertdin classes of assets that is
of primary interest, but the restrictions on profit distribution freetting rules for minimum
levels of economic capital. Van der Tas (2003, page 83) states thatsegiarate principles for
financial statements and for capital protection increases tberiafion value of the financial
statements, but still imposes restrictions to the distributioheoféported profit and thus protects
creditors and other stakeholders. He mentions two methods for maigt#iei required level of
capital within an enterprise. The first is the traditional metidttre only realised profits qualify
for distribution. The second is to apply the prudential rules (suchsis Baunder development
by bank and insurance supervisors, where a capital requirement is resporiskid s more in
favour of the latter, because it is more in line with the observations in this chapter.

There are no IFRS that define the minimum capital required. Thdifgttives prescribe generic
minimum capital amounts and define certain legal reserves (suebaseserves relating to the
recognition of certain classes of intangible assets). Supervisontsagé the banking and
insurance industries are the only institutions that are in the prafedeveloping minimum
capital requirements that will control the probability of the gmise being able to meet its
obligations.

If a generic model for minimum economic capital (such as used iexteple in section 3.1,
based on the relationship between cash outflows from commitments atmvtirebound of
uncertain net cash inflows) could be developed, nobody would have to worry admgriseng
certain classes of assets. This is because it would not makdiffargnce for the enterprise’s
borrowing base or its potential to make distributions to shareholdets theitrecognised asset
remaining under review by users of the financial statements asabiitgis expected to have
value.

3.7.2 Impairment of assets
In 2004, the IASB issued a revised IAS 36 that discusses impaiohassets. According to this

exposure draft, impairment to an asset or a cash-generating unit beawdognised whenever
the book value of the asset or the cash-generating unit exceeds the recoverable amount.
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The standard defines:

*  The recoverable amount as the higher of the net selling priczi(zéie example) and the
value in use.

* The value in use as the present value of the future cash flongteXpe be derived from an
asset or cash-generating unit.

According to the standard, the carrying value of an asset should be redutedecoverable

value if the latter is lower. In the case of the recoverablgevaf a cash-generating unit being

lower than its carrying value (including the goodwill allocated to the,uhi#)standard prescribes
the following procedure:

» If the recoverable amount exceeds the carrying value of the gt a&xcluding goodwill,
the goodwill is reassessed as the difference between the rddevanaount and théair
value of the net assets. The difference between the reassessed gewodiwilie carrying
value of the goodwill is charged to the profit and loss account.

» If the carrying value of the net assets excluding goodwill excédedeetoverable amount,
this difference is charged to the profit and loss account and adjodfesl dssets of the unit
on a pro rata basis, whilst the carrying value of the goodwill ig &llarged to the profit and
loss account.

There are two important differences between this standard angpheaeh that | applied in
section 3.1. In the first place, the intangible asset as constindtezl example would not qualify
for recognition under IFRS. Consequently, in accordance with IFRS, afleakie would not be
recorded, because the value as such would not have been recognised in the first place.

Furthermore, in accordance with IFRS, assets would have been impatihedrecoverable value

instead of to the lower of recoverable value and replacement valuearAbe seen from the

example, an impairment to replacement value (if this is lower ttherecoverable value) leads to
future depreciation costs that are comparable with those of coonpdtiat have more recently
purchased their capital goods and is therefore more indicative faurmgaperformance. Such

an impairment also provides more insight into the recurring cost ofsthef capital goods in the

future. Recurring cost and performance are of primary interest avhiser of financial reports is

interested in value.

3.7.3 Fair value accounting

In the previous section, fair value has been briefly discussed asnthef the process of
recording, analysing, projecting and measuring. It was found that the defioftifair value is
future oriented. Fair value is often assessed as a documentedchlisewent, i.e. a real
transaction at a certain date in a comparable instrument irtiae a@arket (mark-to-market). By
the time the financial statements are issued, this is aib&tealue, only slightly less historical
than historical cost. In other cases, fair value must be estirbgtasing an option-pricing model
or a discounted cash flow model (mark-to-model). In all cases, taircénture cash flows are
involved.

The reason for recognising such fair values on the face of the balartésaitescure. Originally,

fair value accounting was primarily introduced for derivatives. Atitioeption of a derivative
contract, often no or negligible cash flows are involved, whilst theodastttiement (and thus the
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risk exposure) may be huge. Carrying derivatives at fair value diees & place in the balance
sheet (Krens 2003, page 371). In my opinion, this approach only shows a movesereihthabk
occurred; more interesting is the disclosure of outstanding positionharsgnsitivity of these
positions to changes in market conditions. Consequently, carrying derivattifas value on its
own does not take away the concern of standard setters.

Including fair values as described above in the balance sheet diusdie® of a balance sheet
that is mainly the aggregate of documented historical events. If aneswo cross that line, one
should do so in a way that avoids false volatility in equity and earmindsventually consider
focusing on the total enterprise’s value. A value at an undefined poinéédretine book value
based on documented historical events and the “true value” has no meanary faser of
financial statements.

It has been extensively discussed that the driver of value igpledtive element in earnings. |
therefore feel that financial reporting should primarily be concewittdthe driver and only in
the second place with the value. Schmalenbach’s opinion is that finatatiénents can only
serve one purpose (monism) and he opts for (in my opinion justifiablyindesurement of
earnings.

3.7.4 Present value of future cash flows

IFRS addresses the use of the present value of expected future cash flows at two points.

The first relates to the test for impairment of goodwill anddiassets and the second to the use
of fair value, where (see IAS 40 and 41):

» there is no active market for the related asset or liability that providesliae evidence;

» there is no active market for comparable assets and liabilities, and:

* no relevant recent prices on a less active market are available.

The standards that mention present value of expected future castafi@wmeans to estimating
present value, do not give much guidance on the estimation of the casloffltvesdiscounting.
IAS 36 gives more extensive guidance for estimating the future cdstvsnind cash outflows
and applying the discount rate when assessing value in use.

The standard gives a reference to reasonable and supportable assutimationspresent
management’s best estimate. In a reference to the planning and aydml it states that
projections should be based on the most recently approved budgets or forExtestsal
evidence relating to future developments should receive greater weaghinternally generated
scenarios and estimates. The cash flow projections should inclueepehditures that will be
necessary to ensure the projected cash inflows (e.g. maintenance expenseggfitethst arise
from future restructuring that has not been committed to or from firtuestments should not be
taken into account. Finance costs are not included in the cash flows.

The discount rate should reflect the time value of money and the risk that is spetifi@sset.
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Effectively, this would mean that the discount rate reflectsmbighted average cost of capital,
being a mix of the interest cost attached to the debt that isaseduire the asset and the cost of
the equity involved in the acquisition. The proportion of equity should reprtészm@conomic
capital that is required to provide a high degree of certainty liegaenterprise can meet its

Figure 3-6: Relationship of volatility to cost of capital

Economic
capital

>

[Minimum cash
flows to meet
commitments

Lower bound|
cash flows

Expected cash

flows

A

A

Minimum capital
requirement

Expected future cast
flows

Mark-to-model valu

commitments (towards creditors and other
stakeholders). Ideally, this economic capital is
related to the x% lower bound of the projected
cash flows.

Figure 3-6 shows the relationship between
expected value and volatility of future cash
flows (which determines required economic
capital, see Figure 3-2) and fair value on a
mark-to-model basis.

The higher the volatility of the future cash

flows, the more economic capital is required
and the higher the WACC is. Consequently, it
is necessary to involve not only the expected

value of cash flows, but also the volatility of future cash flowsnyterforming impairment tests
or when estimating fair values that are based on discounted cash flows. Preseiat fiepoiting
standards do not provide any guidance on this, primarily because standard skttetsntiégrate
capital protection and capital maintenance rules in their standards.

A value estimate that is based on the present value of expecteddasir flows (for the value of
shares, expected future dividends) is often called the fundamental®@aheeptually, there is no
difference from a fair value according to a deep market quotatiancattain moment. Willing
and knowledgeable sellers and buyers of an asset or liability mmgplex of assets and
liabilities) have current and expected future cash flows in mind Wiesnenter into purchase and
sales transactions. When the preparer of a fundamental value usesdthdelief about future
cash flows and the attitude to risk and volatility of the markeigzarfundamental value equals
the market price. Market quotations tell you the size of theséire, while a fundamental value
analysis also explain why. Consequently, the drivers behind fundamentalavaluelevant to

financial reporting.
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3.8 Summary and conclusions

In this chapter, the effect of uncertainty on financial reportingblesn evaluated. Uncertainty
can primarily be translated into the risk that cash flows dellelop differently than expected.
Value and volatility appear to be key information for shareholders emdets as users of
financial statements alike, as well as to enterprises f@samg the required level of economic

capital to ensure a high probability of
Figure 3-7: Relevance of value and volatility meeting their commitments.

Enterprise: Figure 3-7 summarises the relevance of
Activities in relation to . . .
required economic capita), value and volatility to major categories
d‘V"}';’;"ﬂ;ﬂfégﬁ;g"fat of users of financial reports and to the
enterprise itself. The common factor
throughout is future cash flows and the

degree of uncertainty.

Future cash flows

| have attempted to show how to deal
with uncertainty by first describing
documented historical financial events,
o then analysing them and finally making
Required interestrageé. | future estimates. In such an approach,
earnings that have the potential to show
recurrence in the future, rather than their value (which is no rharethe consequence of those
future earnings), have a central place in financial reporting. Thegaravealed by this chapter
is that someone interested in value should primarily focus on aash, income and expenses,
and performance, and only secondarily on assets and liabilities.

Lender:
ing default

Shareholder:

Evaluating risk and
return.
Equity pricing.

Volatility

In summary, | use the REPorting model shown in Figure 3-8.

Figure 3-8: Transparent comprehensive reporting model
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This model presents a further development of the two-sided monisodiungd by Bindenga
(1991). Such a reporting model would include:
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1 A cash flow statement. This is the only statement that incledelisively historically
documented events and therefore has the highest reliability. In my opimiormation
about movements in cash flows should be as informative as possible.camide
accomplished by using the direct method for most industries.

2 A balance sheet, that is primarily based on historical everdsiding observed changes in
prices on active markets), but unavoidably includes estimates forirmngpes and
provisions (“discretionary accruals”, which can be identified separately).

3 A statement of comprehensive income that explains all movemeetgiity except direct
transactions with the owners/stakeholders.

4 A performance statement that primarily demonstrates theygaaltitthe potential recurrence
of the earnings.

5 An analysis of the performance statement, including a variancgssn@ relation to
previous periods and past projections in order to isolate the recurring trend.

6 A description of strategy, intentions and environmental factors thaekevant to expected
future trends.

7 A qualitative and quantitative description of:

—  Therisk of cash flows developing differently than expected.
— The risk of cash flows falling below the level required to méetxasting legal and
constructive obligations.

Finally, a projection and a value statement is definitely useformation, because it reflects
management’'s expectations and intentions. Although this is highly subjedtivenation, the
reporting model described above is sufficiently transparent to eregalers to adjust projections
and value estimates to their own beliefs and attitudes to uncertéifatir value in its prospective
definition is to be applied, it is in the value statement and nowHhsee ie the financial
statements, because it would otherwise lead to a book value of duptityepresents neither
historical events nor the value of the enterprise.

To avoid any misunderstanding: The avoidance of the use of fair value angkshherein in the
“traditional” balance sheet and income statement relatesrtodiae in its predictive sense, i.e.
the amount for which an asset or liabildguld be exchanged. Market values for which similar
assets or liabilitiebave been exchangedre based on documented historical events.

In this respect, recognition of the cost of self-created goodwiliénbalance sheet is as useful
and as harmless as the recognition of other classes of asbetstwlirectly realisable values or
options for alternative use. One restriction on this assertion, givenheeent limits to internal
control procedures over financial reporting, is that the cost of medted goodwill can be
objectively separated from normal operational costs (which is ysthel case for greenfield
operations and certain research and development projects). Applying thy haaproach to
minimum required economic capital ensures that recognition does ndbleadincrease in the
distributable part of equity. In other words, recognition should be conneatgiésomon economic
capital requirements that restrict distribution of profit and repayment oftapit

In analysing performance, it can be concluded that it is alwaysiluseteparate transaction
results related to the core competence of the enterprise fromdnglains and losses, because the
former category has a higher repetition factor than the latter. ekaenple in this chapter
demonstrated that, in situations of impairment or price fluctuationfarpgnce measurement is
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better served by using replacement value rather than realisabée (ualess replacement would
be economically irrational).

Finally, let us look at the income for the owner. We have seerhihainnuatash flowavailable
to the owner can be defined as:

Reported net profit - change in required economic capital

which is also the basis of the value of the enterprise to the olmnsection 3.3, we have seen
that price fluctuations influence the required economic capital andttieusash flow to the
owner. However, price fluctuations are just one of the influencing factorthey do not require
separate treatment.

Now we know the cash flow available to the owner, what is the indormghe owner? Let us

review two scenarios:

1 Anindividual has to obtain his income for 10 years from a debt instruwith a face value
of 100,000 that is repaid to him by means of 10 annuity instalments of 16,28l (@ras
10% annual interest). He knows that inflation is 5%. Using the Hicksian definitiooahe
(at the end of the period the individual has to be as well off the dteginning), the income
available for consumption in year 1 will be only 12,950. The remaindebeiteinvested in
order to be able to index the amount available for consumption in the ffteespending
12,950, the individual is still as well off in real terms as at the beginning of the period.

2 Anindividual has to generate his income from equity investmentsnhaterage give cash
income of 15,000. The lowest income observed in the past 10 years was 5,00@ and
highest 25,000. This makes the choice between consumption and saving a risky one.
Suppose in a certain year the individual receives 21,000. What should he doit stievrd
save part for a rainy day? Applying the Hicksian definition of incbere would require an
analysis of the individual’'s belief in future developments and his apgetior aversion to
risk.

These two examples demonstrate that the ultimate receiveroofiénbas his own considerations
for assessing the amount that can be spent. His natural behaviousrisodth the amount

available for consumption. It is a widespread misunderstanding thattérprise that generates
the income has to do the smoothing for him. It is justified that sudothing is considered a

reporting perversity nowadays, because it conceals the real tthatisare relevant to

understanding the enterprise, its performance, the volatility thahéent to its choices and
activities, and its financial position.
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Appendix 3-I: Model used in example

Basically, there are 3 possible scenarios in the example, viz.:

e H: Turnover and margin remains at the initial high level.

e L: Turnover and margin decrease due to increased competitive prassaiconsequence of
technological innovation.

* N: Cash flows decrease to zero and remain there permangtlgansequence of an abrupt
cessation of customers’ demand.

There are also the following intermediate scenarios:

» H-L: The first year that the status changes from H to Lthis year, inventories can be
decreased, which results in one-off additional cash flow.

*  H-N: The first year that the status changes from H to N. An additcash flow is generated
from the liquidation of inventories.

* L-N: The first year that the status changes from L to Nadditional (though lower) cash
flow is generated from the liquidation of inventories.

The change in status is irrevocable, i.e. H cannot be reached fathe is L or N and L cannot
be reached from status N.
The operational cash flow for the different scenarios can be summarised as:follow

H L H-L L-N H-N N
Sales 600,000 300,000 300,000 - - -
Cost of sales 90,000 60,000 ,080 - - -
Salaries 100,000 100,000 100,000 - - -

410,000 140,000 140,000 - - -

First year of change in cash flows:
Inventory 3,000 6,000 9,000

410,000 140,000 143,000 6,000 9,000 -

The operational cash flows are increased by annual inflation.
The probability distribution of the possible operational cash flowshi@ryears 4 and 5 can be
summarised as follows:

Operational cash flow 429 5
410,000 90.00% 81.00%
140,000 0.00% 7.31%
143,000 7.50% 6.75%
- 0.00% 2.50%
6,000 0.19%
9,000 2.50% 2.25%
100.00% 100.00¢
Expected value 379,950 352,204

In each subsequent year i, the probability of a certain operaticstafloav scenario is given by
the following formulas:

29 For the Exploring Eagle case in section 3.4, the probabiities been set to 93% for H, 6% for L and 1% for
N, because of the effect of the R & D costs on the potemtidinuity of the enterprise.
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P(H), =P(H),, x 090

P(L_H), =P(H),,x0.075

P(L), ={P(L), + P(L_H)}*x{1-0.025
P(N_H), =P(H),,x0.025

P(N_L), ={P(L),, + P(L_H),,}x0.025

Reinvestments take place in year 11 and each seventh year #dredédfte scenario is H, the
reinvestment will be 700,000 increased by compound annual inflation. If tharscés L or

L_H, the reinvestment will be 450,000 increased by compound annual inflation. In all otlser case
the reinvestment will be zero.

The supplier of the long-term loan runs a risk of default on intarestedemption payments that
is related to the abrupt cessation in customer's demand. In ordemittdhis default risk, the
enterprise is required to keep a minimum level of assetsehat as a collateral for the lender. It
is assumed that a default event always occurs at the beginningaf, gust after payment of the
interest for the previous period. The expected value of a defautidbryear is then given by the
formula:

P(N_H), P(N _ L)
E(D) =iL-C- x——= "L 4{]| -C- , Where:
(D), ={ S} T-F(N) { Shx o).
E(D), = expected value of the amount in default
L = |oan balance
C = assets that can serve as a collateral in case of default
S = liquidation value of inventories in scenario N_H
S = liquidation value of inventories in scenario N_L

The default quota is given ky=E(P): .
L

The minimum amount of collateral assets can then be calculated for the end cfaagsinyg the
following formula:

C= (L+T-S)k, +(L+T-S)k -LQ

, Where
L
T = preferred (tax) debt
Kn = probability of discontinuation from a High scenario
ki = probability of discontinuation from a Low scenario

Economic capital is the balance of all assets (including collateral assstiabilities.
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Cash flow available to the shareholder is the cash flow generatix lenterprise plus or minus
the net change in economic capital. The minimum amount of collatgelséeconomic capital
limits the default risk of the lender.

In real life, collateral assets consist of inventories, debtarsThe example has been set up in a
way that cash is the only collateral to be given. Such cash couolthelssed for borrowing less
or earlier redemption. In order to keep the proposition for the enterptisaal, the interest rate
on the cash has been set equal to the interest rate on the loan.

As indicated in section 3.1, the development costs are recognisesd purpmses when incurred.
This leads to the following pattern of tax equity in relation tdustay equity in the initial
periods.

1 2 3
Equity for tax purposes
Opening 150,000 533,998
Tax result (after tax) - 100,000 - 100,000 189,635
Profit distribution 250,000 483,998 - 185,882
Closing 150,000 533,998 537,751
Statutory equity
Opening 250,000 733,998
Profit (after tax) 123,263
Profit distribution 250,000 483,998 - 185,882
Closing 250,000 733,998 671,378
Difference 100,000 200,000 200,000
Deferred tax 35,000 70,000 70,000
Carry forward losses - 35,000 - 70,000 - 3,628
Net deferred tax - - 66237

The carry forward losses are used for setoff in period 4. Conseq=glylable 3-5), the profit
tax charged in scenario H to the profit and loss account amouditso®,803, which leads to tax
payable of this amount less the balance of losses carried fo&v&628), i.e€ 102,175.

The selection of the discount rate is a subject that has beeniesfiersgsudied by various
researchers. As it is beyond the scope of this study to desdrithe @spects, only a limited
description of the relevant factors is given.

Cost of equity is defined as the return on risk-free secugtiesthe enterprise’s systematic risk,
multiplied by the market price of risk (Copeland et al., 2000, page 214)mibsé common
approach for estimating the return on risk-free securities isethen on a long-term government
bond (Copeland et al., 2000, page 16). | opted for 4%, being the yield of 10-year eur
government bonds at the time of developing this example.

The rationale behind looking primarily at the market price of risthad the investor does not
look at the risk profile of an individual enterprise, but at the rikked to his total (diversified)
investment portfolio and the extent to which an investment in such amprsgechanges this
portfolio risk. One way to measure market risk premiums is to ladkistorically observed
returns on equity investments in relation to observed returns on longgterennment bonds.
Looking at the observed averages in the US stock market for the periodtd92®8 and
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evaluating the various possible methods of calculation, a market riskupneof between 6% and
6.5% seems to be a fair choice. However, unlike most other stock exclirattgesvorld, the US
market operated without any interruption during th& 26ntury. This had a positive effect on
observed equity returns in comparison with other countries. Jorion and @oetastimate this
effect at between 1.5% and 2% (Copeland et al., 2000, page 221). Adjustmethisfor
“survivorship premium” leads to a market risk premium of between 4.680586. For the
example, | have selected 4.5%.

The enterprise’s systematic risk, or fBeis usually measured by the covariance between the
returns of the market (portfolio) and those of the enterprise. Imshelécade of the P@entury,
considerable doubt was expressed relating to the relevance @frtlexplaining equity returns.
Fama & French concluded that it has hardly any relevance, whilsaKoShanken and Sloan
found a “significant linear relationship betwe@rand returns”. Copeland et al. comment on this
(2000, page 225):

It takes a better theory to kill an existing theory, and we havseen the better theory yet.

In the example, | usedof 1, which effectively means that the risk premium for the enterprise is
perfectly correlated to the risk premium of the market.

The model described in this appendix has been customised for thatiustrgiven in chapter 3.
In order to compare it with more generally applicable models foratiah and credit rating, it is
Figure 3-9: Distribution total asset values useful to look at the volatility of the total value
of the net assets (i.e. the value for the

60%

shareholder increased by the interest-bearing

50% debt).
40%

/\ For years 4 to 10, the equity and asset values
30% for all possible combinations of the scenarios
20% - H, H.L, H.N, L, L_N and N have been
0% calculated. The frequencies of the values have
o /J N ‘ been plotted in Figure 3-9 and compared with

,part of the Normal distribution that is often
used in generalised models for equity valuation
and credit pricing. When the value of the total
assets is belowe 811, the enterprise is in

default. It can be seen that the company-specific distribution Hastail” as compared with the

corresponding part of the Gauss curve. The volatility of the asses\akiethe relative standard

deviation) is 0.28.

654 679 811 1285 1588 1891 2,194 2,497 2,800 3,10

Gauss

‘ —— Company

In section 3.1, | have constructed an option granted by the lender to teleddtier to acquire (or
not to acquire) the enterprise’s assets at a strike price eqtiz remaining outstanding debt.
Because this option enables the shareholder only to buy at favourableocsn@ib default), it
increases the value for the shareholder to an amount equal to thet pralse of the risk
premium in the debt interest rate. The table below summarises the total valuemtfdhe
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Asset value 2,194

Strike price 811
Intrinsic value option 1,382
Time value option 12
Total option value 1,395

A general model for valuing the option described is the Black & Scholes option-pricing model.
The formula to calculate an option price according to this model is shown below (Hovell et a
2001, page 132).

c=V.N(d,)-e""E.N(d,)

where:
2
In(vj +(r +UJ(T -t)
E
d, =
o\T -t
d, =d, T -t
V= Current value of the assets. In our example, the value of thés ams®unts to
2,194,000 at the beginning of year 4. However, the loan is repaid in 7 equal annual
instalments. Consequently, there are 7 options. For each of them, the reahded
amounts te&e 313,000.
E= Strike price of the option or the outstanding debt. There are 7 options, each having a
rounded strike pric€ 116,000.
r= Real risk-free interest rate; 4% in the example.
o= Volatility of the value of the assets, i.e. the standard deviation relative toltiee va
0.28 in the example.
t= Time of valuation of the options (beginning of year 4 in the example).
T= Time of exercising a particular option, i.e. at the end of years 4, 5, 6, 7, 8, 9 and 10.
N(..) Cumulative probability according to a normal distribution.

The values of the 7 options under review are detailed in the table below.

4 5 6 7 8 9 10 Total
Value assets 313.43 313.43 313.43313.43 313.43 313.43 313.42,194.03
Redemption due 115.89 115.89 1958 115.89 115.89 115.89 895. 811.25
Intrinsic value 197.54 197.54 197.54 197.54 197.54 197.54 197.51,382.78
Time value 0.00 0.08 .30 0.81 1.36 195 254 7.11

197.54 197.62 197.90 198.35 198.90 199.49 200.08  1,389.89

The sum of the time values of the Black & Scholes optiéng,110) is lower than the entity-
specific premium of 12,000, which exactly provides a 50 bp risk surcharge over the period in
which the loan performs. The main source of the difference is thehfa the Black & Scholes
model assumes that the possible development of the asset arounkH-fiteeristerest is normally
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distributed. The enterprise-specific model takes into account théisp@omp-like” pattern
according to which defaults take place.

The Risk Metrics Group has developed a model that partly takesadotmunt the jump-like

occurrence of a default, i.e. the CreditGrades™ model (Finkeldtaln 2002). Unlike the Black

& Scholes model, the development in the value of the asset is not enhwaigli the value of the

outstanding debt, but with a default barrier, which is not a fixed amourtiabtits own drift and

its own volatility. The model records a default if and when the deveélopkie of the assets
“hits” the developed value of the default barrier at any time befwaturity. The model first

calculates a continuously compounded risk spread that is sufficiemteo the expected value of
the default losses (the par spread ¢

The model needs following input variables:

*  Market value of the asset at inception. Similar to the Bla@c&oles example, a calculation
is made for each loan instalment with a specific maturity.

» Debt. Each instalment is treated as a separate debt.

* Risk-free rate; 4% in the example.

*  Volatility of the asset value; 28% in the example.

*  Present date. Beginning of year 4.

»  Expiration date. An instalment at the end of years 4 to 10.

»  Expected value of the default barrier. Empirical research (Kiee et al., 2002, page 13)
indicates a value of 50%. | used 100% in my calculations, however. Tdenseare that, in
the specific example, value jumps are irrevocable and collatsetsaare easy to realise at
their face value. Consequently, there is no incentive to creditorauddie on” when value
hits a default barrier based on 100% of the outstanding debt.

*  Volatility of the default barrier. The empirical researobntioned above indicates a value of
0.30. | used this in my example.

»  Entity-specific recovery rate given default. This can be dyreeticulated from the example
and amounts to 88%.

The model has been described in chapter 2 of the CreditGrades™ technical doEinkelst€in
et al, 2002); the formulas are summarised in Appendix 3-ll. The rezadsd on the values
described above are summarised in the table below.

4 5 6 7 8 9 10 Total
Assets 313.43 313.43 333. 313.43 313.43 313.43 313.43 2,194.03
Debt 115.89 115.89 B95. 115.89 115.89 115.89 115.89 811.25
Par spread 0.15% 0.27% 0.36% 0.43% 0.47% 0.50% 0.52%
CDS price if par spread =0 0.15% 0.52% 0.99% 1.49% 1.97% 2.40% 2.79%
Amount CDS 0.17 0.60 1.15 1.73 2.28 2.78 3.23 11.95

The sum of the values of the credit default swaps (CDS) isasitnithe premium that should be
paid in order to cover the expected default losses. Given the cholue pdtameters (especially
the expected default barrier and its volatility), the sum of theegprof the credit default swaps
approximates the premium included in the enterprise-specific model.
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Appendix 3-II : Formulas for the calculation of the par spread and the price of a CDS,

according to the CreditGrades™ model

Formula

Input variables

Remarks

V, = Initial asset value
per share

L = Expected value
default barrier

D = Debt per share

A = Volatility of default
barrier

A =-Jot+

o = Volatility of asset
value
t = Moment in time

i et 1)

Survival probability
up to moment t.

/]2
f:?

1 2r
z=. |-+
V4 o?

r = Risk-free interest
rate

_ qzos [ _In(d) _ 205 [ _In(d)
G(u)=d w{ o zm/ﬁ}+d (0{ aﬁ+zax/a}

u=_¢ or t+€ in next
formula

1-P(0) +e“{G(t + &) -G(&)}

© R G0 P ~e (G +8) -G}

R = Asset-specific
recovery rate

Required par spread
(surcharge on risk-fre
rate).

CcDs= (- Rf1-PO)} —%{P(O) -P(t)e™ )}+(1— R+$)e"* {et+o-6(o)

Price for a CDS given
a spread of c overr.
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4 Life insurance: an illustration of the mechanics

his chapter and the next are closely related. | want to investigegther the Financial
REPorting concept as explained in chapter 3 can be applied to the insincunstey
and the degree to which it is already implicitly applied.

| focus on life insurance as this industry has much similarith #he example used in the
previous chapter. There is a closed set of events (life or deatbeatain moment) and the status
(growing older or death) is irreversible, similar to moving to a “lovevenue — lower margin”
scenario or to a “stop” scenario in the example of chapter 3.

This chapter addresses some of the mechanics of life insuraniceciepter 3, a very simplified
example is used. Although it does not nearly describe the complexitiedife insurance
enterprises face, it illustrates many of the important isthiesndustry has to confront, such as
the impact of demographic developments, investment performance, asimrisis (from
embedded options), and the volatility of future cash flows in relatioectmomic capital
requirements.

The road map of this chapter is as follows:

Mechanics Implications

| 4.2 Total results and required economic ca

4.1 The mechanism of life insurance -
| 4.3 Real world scenari

Conclusions

| 4.5 Dilemmas in allocating results to peri

| 4.4 Volatility and tim: |

| 4.6 Bricging two market

In section 4.1, the main drivers behind life insurance will be explalnese a simple example
and apply the same “look what happens” approach used for the Sitting Xarokle of section
3.1, in order to identify the drivers behind value and volatility. Such anpgdeads easily into
the field of financial mathematics. Instead of going deeply into tiadytics, | wish to restrict
myself to the example in order to demonstrate what mainly driviee \aand volatility in life
insurance. Consequently, no generalised models are given. Instead, tHelmmgan this study
is served by the example, i.e. how can the drivers behind value and tyolailirecorded,
analysed and reported in an unambiguous way.

In section 4.2, the value and volatility of the section 4.1 are ttedslato a “pure economic
capital”, which is compared with the current views of insurance sigpes. The relationship
between the amount of economic capital and the risk exposure in ther'smsuva books is
demonstrated.
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Section 4.3 describes very briefly how the assessments frahwoeld cash flow projections”

can be equated to “risk-free world” cash flows. This issue @itant because the pricing of
options (many features of insurance products, such as interest fl@oogti@ns) is risk-free and
arbitrage-free, so the related cash flows are risk-adjustgldl ftavs. However, realised cash
flows are obtained in the real world. Comparisons of experience tompsens are only

meaningful if real-world experience is compared to real-world raggans. This section

demonstrates that real-world stochastic models and risk-foiedge-free models produce the
same answers, provided that discounting is done properly.

In section 4.4, the relationship between volatility and the lifetiha@n insurance contract is
described. The indication is that the volatility for an insurancemige (and so its exposure to
adverse cash flow developments) depends to a large extent on theodigbeeenterprise has to
smooth investment returns over a certain number of periods.

In section 4.5, the same example is used to highlight the dilemméfe fimsurance companies
when allocating results to different financial reporting periods. Thdsmmas result from the
fact that, for a contract with a very long lifetime, the proglhessto be measured over a small
part of this lifetime. Kaplan et al (1991, page 17) describe this dilemma in another context

It is meaningless to allocate profitability to short periods withimogept. But it is relevant to look for indicators of
short-term progress in relation to the plans.

In this section, an answer is sought to the question of what the mosdlnaay is to gauge
progress (and consequently to realise result) in the servicéisgeia an existing book of life
insurance contracts.

Section 4.6 explains why the pricing of insurance products is likelyctode more margins than

the cost of solvency discussed in section 4.5 and why it is less apfgdjr treat insurance
products in a similar way to financial instruments.
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4.1 The mechanism of life insurance

Christiaan Huygens wrote h@alculating in Games of Chancés 1660 when he was 31 years
old (see section 2.2). In this treatise, he predicted that he woud tiea age of 55. For this
prediction, he used the mortality tables that were initially coottd by John Graunt and further
improved by Hudde and De Witt. If he had used the 1976/1980 Dutch mortalgyfeatrhales,
his prediction would have been 73, being the frequency-weighted average agénacto the
mortality table mentioned for a male aged 31.

Figure 4-1: Death frequencies males 31 years and older Huygens died at age 66, so he was “dead
wrong” with his projection. In Figure 4-1,

0.04 the distribution of death rates of 31-year-
old males is presented (1976/1980
0.03 | mortality table).

This distribution has a mean of 73.4 and a
0.02 standard deviation of 12.2. If one wanted to

predict the age of death with 95%
” confidence, one would arrive at an estimate

Observed frequen

of between 50 and 90, which is typical
non-information.

0.01 | m
_ ||||'|III|'|||”'|||||'| H |
1 41 5 61

||||||.
3 1 71 81 91 101| However, for a large group of persons, the

mortality pattern can be predicted with
reasonable accuracy. For a group of 5,000
persons, the average age at death can be predicted with an accleasytiidin 6 months. This is
the basis for the “manufacturing process” of a life insurance compamindividual cannot do
his financial planning (or assess the amount he can spend without jeiogatuis future
spending power) if he does not know whether he still has 20 years or 80tydae. With a
margin of 6 months, such planning is possible.

Age of death

The example used is based on an endowment, where all future investowneiis for the
benefit of the policyholder. The insurance company guarantees an invegtetémf 2/3 of the
risk-free interest rate. Furthermore, the company deducts 2% tlenpremium to cover
acquisition costs, and each subsequent year 50 basis points from thenfestisdi to cover its
operational expenses. If the funds invested grow by the risk-fregiratexpenses can be exactly
recovered from operations.

The proceeds of this type of insurance are often used to redeegag®lbans. A “term rider”
(that pays a sum insured at death of the policyholder during thenkfetf the policy) is nearly
always attached. For reasons of simplicity, no term rider has ipetuded in the example.
Moreover, for reasons of simplicity, payment of a single premiumcafption of the policy is
assumed. In the example, 10,000 males each buy such a policy when théyeees old. The
policy pays out at age 60, if the insured is alive then. The beseffitei value of the funds
invested with a minimum & 100,008°. The real risk-free interest rate has been set to 3%, so the
guaranteed interest is 2%.

30 In the remainder of this section, all amounts have baewdesl to thousands of euros.
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The principles used in calculating the single premium are largsldban two ancient concepts

discussed in chapter 2, i.e.:

»  The principle of a fair bet (Christiaan Huygens), which imples the value of a bet (in this
case the insurance premium) is equal to the expected value of theneufa this case on
survival or on death).

» The law of large numbers (Bernoulli), which implies that foffisightly large numbers of
observations, the observed frequencies converge to the probabilities elited events. In
the example, this means that for sufficiently large numbers of pabplebserved mortality
frequencies can be regarded as the true mortality probabilities.

These rules make it relatively simple to calculate a sipggenium rate. We start with 10,000
policyholders aged 40. According to the mortality table, 8,734 are expediedative at age 60,
when the policies mature. They are each entitled to a benefit ofiri® The value of a unit
depends on the development of the invested funds, but the minimum guaranteedsaea6f.
Hence, the sum of the amounts to be paid on matur@B¥3,400. Since the minimum guarantee
is based on an interest rate of 2%, the company levies a total afrmurthe policyholders of
roughly € 587,800. Divided by 10,000 policyholders, this gives a premium rage58t78. An
actuarial textbook will show this in a much more generalised and sophisticated ways mthi
general idea. The remainder of this section is devoted to:

e Mortality results

*  Expense results

* Impact of the guarantee

* Volatility and the relationship to the economic capital required.

I developed the example described above using a simulation program tthescigbed in
Appendix 4-1. As far as possible without going too deep into financial mmaies, the
simulation results have been validated by analytical methods thagxptained in the same
appendix. The graphs shown in the remainder of this section represent contintitusiois in
some cases and discrete distributions or the frequency distributitve cimulation results in
others. For presentation reasons, they are shown as continuous lines. Deesnuman x-axis
represent the lower bound of the class for which the frequency or pigbabipresented.
Amounts are shown in thousands of monetary units.

4.1.1 Mortality results

If we simulate 1,000 “realities” (the experiment), the average nupofhgeople alive at maturity
is 8,734. Figure 4-2 shows the distribution of the survivors at maturityhenchortality results
realised over the total period. “Experiment” outcome is the frequeficsesults from the
simulation. In the left-hand graph, the frequency distribution from thelafion is compared
with a binomial distribution for a cohort of 10,000 policyholders and a sumatalof 0.8734. If
we consider the 95% interval (around the mean), the lower bound is 8,672 suardotke
upper bound 8,787, with a range of 1.3%. Although this is a small range, it showetkas a
non-zero probability that the company will make a loss.
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Figure 4-2: Distribution of survivors at maturity and mor tality results
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The present value of this loss is shown at the x-axis of the rigiet-tnaph in Figure 4-2. The
“Analytical” line has been derived from a mixed distribution of the Ineinof survivors and the
benefit per survivor. This is explained further in Appendix 4-1. The vagiasaelatively low,

Figure 4-3: Developments in observed mortality because all policies in the example
have the same value. Should there be
0.016 a high variability in the sums
0.014 insured, the variance would be
substantially greater. The 99% lower
s 00121 . bound is abou€ -8,000. This means
g 0.010 (.;3- that the company needs a surplus of
S 0.008 Rl € 8,000 to be 99% certain that it can
% meet its commitments, not taking
2 0.006 into account the other risks. This is
0.004 also addressed in section 4.2.
0.002 | Figure 4-3 reveals a complication.
For the calculation of the premium

rate, we used the 1976/1980
mortality table. The deaths recorded

Age of death according to this table have already
SO+ 7451 S+ 14+ 1985-90 taken place. Remember that

historical patterns repeat in the
future, but with a certain (often unknown) degree of imperfection. Surpieddabilities have
improved over time. For example, according to the 1976/1980 table, the frequepeppdé

dying during their 4%' year of age is 0.0023. The 1980/1985 table shows a frequency of 0.0021,
1985/1990 0.0020, 1990/1995 0.0020 and 1995/2000 0.0018. Table 4-1 shows the number of
survivors on maturity based on the various mortality tables. Thedashn, “Adjusted”, gives

the expected number if the deaths in the first five years occarding to the 1980/1985 table, in

the second five years according to the 1995/1990 table, etc. In other wasd#het realistic
mortality experience for policies that were taken out in 1980 and matured in 1999.
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Table 4-1: Expected survivors according to various tabke

[ 1976/1980] 1980/1989 1985/1990  1990/1995  1995/2p00djusted |
| 8,734 8,877| 8,956| 9,067 9,147| 9,085|

The difference between the adjusted survival rate and the survieabased on the 1976/1980

table (used for the premium rate) is 4%. With hindsight, over thelifet#ihe of the policy, this

effect is easily seen. From year to year, it is a challéoghstinguish structural changes from
incidental ones. For example, in year 3 there are 21 deaths (frequéf2y). Using a binomial
distribution, we can calculate a 95% confidence level for the “rdefith fractions. The
confidence bounds are 0.00141 and 0.00302. The death fractions according to the tables under
consideration vary from 0.0018 to 0.0023. In other words, the mortality expedeaseaot give
significant information at this time that mortality is improvingpwsuppose that in year 16 there

are 63 deaths. The corresponding 95% confidence bounds are 0.00506 and 0.00776. This would
provide significant evidence that the original table, which indicateEsath fraction of 0.00951, is

no longer applicable and that the estimated future benefits are atelrdn order to both
discover trends in mortality and revise estimates in good timemmbination of qualitative and
guantitative information is used in practice.

4.1.2 Expenseresults

Figure 4-4 shows the distribution of the expense results (withdrawle édbading from the fund
less the real expenses) of the 1,000 rounds in the

Figure 4-4: Distribution results on expenses .
experiment.

20%

a

As can be expected, the average is close to zero.
Each year, the expense loading is a percentage
of the value of the investment fund and the
expenses represent a fixed amount. If the fund
\ developed according to the risk-free interest

rate, the loadings would be just enough to cover
the expenses. Consequently, the expected value
of the margin is zero.
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/ j: \ The 1% minimum bound of the distribution
J = \,\,\A shown is aboug -30,000 (only 10 rounds in the
0% ‘ ‘ experiment showed a lower margin).
40 0 ponse result 80 | In the real world, not only are expense loadings

uncertain, but expenses themselves do not
exactly obey the assumptions used when calculating the premium ffitgenEy results,
inflation, occupational results (less policies are sold, so lessrage/dor fixed expenses),
developments in information technology, changes in the structure of a congianypay
influence expenses actually incurred and the effect may be sexaréhe total lifetime of a life
insurance policy. This is discussed further in section 4.5.2.
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4.1.3 Impact of the guarantee

The company has guaranteed that the policyholder, if alive on mat@@gives a minimum
benefit, irrespective of the value of the investments at that time.

Table 4-2: Investment of premiums received

Total premiums received. 587,751
Deducted for acquisition costs (2%) 11,755
Amount invested 575,996
Present value of the expected annual deductiomé&imtenance costs 54,944
Net initial value for policyholders 521,052

Table 4-2 shows the allocation of total premiums received. 2% is @edupt front to cover
acquisition costs (agent commissions, cost of preparing the policy,Tétis. Jeaves an amount of

€ 575,996 to be invested. Investment takes place (according to the policyiccm)dih an
instrument with volatility (i.e. standard deviation of the annual reasra percentage of the
annual return) of 15%. A fee of 0.5% is withdrawn annually from the fund in order to cover the
enterprise’s expenses. The present value of all annual fees using the ristefesaaants to

€ 54,944, so the net initial value for the policyholders #21,052.

We assume that the value of the investments develops in accordinBrasthian motion. This
is further explained in Appendix 4-1, but in layman’s language, the idé@isthe net period
change of the investment fund equals the real risk-free intetesplus or minus a combination
of a random factor and the volatility. In other words, the expected wéltee return is always
the real risk-free interest, but the range of probable changes depetius volatility. Note that
the expected return is the risk-free return and not the “reatiivexbected return, which would
most probably include a risk premium to
Figure 4-5: Cost of guarantee reflect the risk aversion of most investors.
The approach is appropriate, because the
purchase price of the instrument to be
invested in already reflects the associated
risk. The vyield guaranteed to the
policyholder has been expressed as a
fraction of the risk-free interest rate.
Consequently, the calculated premium and
thus the funds initially invested have a risk-
free dimension.
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Figure 4-5 shows the frequency

‘ , ‘ ‘ distribution of the cost of the guarantee for

-500 -400 -300 -200 -100 -| the company, i.e. the difference between
Cost of guarantee (X 1,000) the value of the investment fund on

Analytical \ maturity and the guaranteed amount for

those cases where the investment value is

g

e Experiment

31 This is close to the average volatility of the investment fundsitored by Morning Star, which vary from
cash funds to emerging market, technology and other fwittisa high risk profile. At 9 July 2004, the 4,501
funds monitored by them showed an average three-yeatasthdeviation of 16.67%.
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lower. The distribution is one-sided: the losses are for the insucangeany; the surpluses over
the guaranteed value are for the policyholder. Hence, we have about 55Withseloss for the
company and 450 cases with a value of zero for the company, whichnggiseshown on the
right-hand side of the graph. The average discounted value of all thosés€askL 1,000, so the
transactions under review are potentially unfavourable to the compamgento make it a “fair
bet”, the total premium should be increased iyl 1,000 or 19%.

Given the choice of the model, there is an easier way to cadhst amount. Consider the
minimum guarantee as a put option given to the policyholder. The policyhaddamiag that he
is alive on the maturity date, can be regarded as the owner of amohibeestment units. On
the maturity date, he has the option to sell these units atancettike price (the guaranteed
value). The premium for such a European put option can easily be cadcutang the Black &
Scholes model for option pricing (Hull, 2003, p. 246; see also Appendix 3-1).

p=Ee""N(-d,) - SN(-d,)

Where:

")

T

d, =

d,=d,-a/T

» E = Strike price, the guaranteed value of 100padicyholder in the example.

« S = Spot price of the investment. Refer to Tabl2. Taking into account the expected
discounted value of the annual deductions for reagmice costs, the spot value of the
investment on behalf of the policyholder€iS2 per policyholder.

» 0 = Volatility of the annual yield.

* T = Lifetime of the option

* N(x) is the cumulative probability distributionuriction for a standardised normal
distribution.

This formula gives a rounded premium ©f111,000, which is equal to the expected loss

according to the simulation model. This is not sisipg, as the model uses the same approach
that underpins the Black & Scholes model.
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4.2  Total results and required economic capital E]

In chapter 2 we saw that uncertainty relating tturel cash flows implies uncertainty that an
enterprise can meet its commitments to creditanstl{is case policyholders). By holding an
amount of economic capital, the enterprise contiasrisk of not meeting its commitments. This
holds for all types of enterprises, but is spealficregulated for the financial industry. Insuranc
supervisors, such as in Europe, often still haeaddrdised formulas to calculate the required
solvency (percentage of technical provisions, peege of assets by class, etc.), but many of
them are in the process of developing
Figure 4-6: Total results from experiments methods and models where the required
solvency is more explicitly responsive to risks
and related to value and volatifey This
section seeks the pure economic capital as the
200 amount needed to provide x% (in the example
99%) certainty that all commitments can be
met. In the example, | measure the probability
156 of meeting all future commitments until
complete run off of the business. The present
solvency requirements that are responsive to
risks ad related to value and volatility (such
as the Integrated Prudential Source Book in
50 the UK) often stipulate a one year’s Surplus
/\j at Risk. The philosophy behind this is that
_/_/\/_’v\/\ there should be enough funds to meet all
‘ ‘ —o ‘ ‘ commitments during the next year and to
350 280 150 50 50 150 250) yransfer all liabilities or hedge all risks at the
end of that year. This is a practical solution to
setting economic capital requirements and meepeeific requirement of the regulators, i.e. that
they can enforce the move to a matched situatishheemce protect policyholders’ interests, if
developments are detrimental. Hare et al. (20085p) state in this respect:

250
220

To continue trading, ... a company might need to raise capital,if it chose not to do, the regulator could act to
protect policyholders. This implies that the definition of basicesaly, the calculation of capital requirements and
whatever regulatory actions are available, all need to be allieoonsistent.

A run-off approach may not have this quality automaticallyadsinding valuation does not give the regulator
enough assets to do anything useful. A company whicrsalgent on a funding basis, but failed a capital test based
on a full run off, might not have enough assets to impleraehnédge without further capital injections, nor, by
definition would it be considered strong enough to continueatipg un-hedged.

Figure 4-6 shows the distribution of the total tesof the simulation rounds, assuming that the
cost of the guarantee at inception is charged eopthlicyholder. These results are the total of
results on mortality, expenses, cost of the guarmind the additional put-option premium
income related to the guarantee.

32 Examples are the Integrated Prudential Source Book inUtigalready implemented), the Solvency I
initiative by the European Union and tR@éancieel Toetsingskaden the Netherlands (both scheduled for
implementation).
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The weighted-average result is close to zero, wbhahbe expected because the experiment has
been designed as a “fair bet”. The different saai@ieprofit and loss are mutually interrelated.
The development of the funds invested influence tésults on expenses. The mortality
experience leads to changes in the expected nuofiiBvestment units to be paid on maturity.
Consequently, it influences the amount of funde#ted and thus the results on expenses.

The frequency of negative results reflects the ghodhly that the company will not be able to
fully meet its commitments. Insurance supervisorsd reduce this risk to a theoretical level by
demanding minimum levels for solvency. Suppose thatrisk that the company cannot fully
meet its commitments was to be reduced to 1% (1@fol,000 simulation rounds), the company
would need a buffer &f 310,000 (i.e. the 1% lower bound of the distribotin Figure 4-6, or the
best of the 10 worst scenarios from the simulatidhe lower bounds from the separate sources
of profit are€ -8,000 for mortality,€ -315,000 for the guarantee aid-30,000 for expenses.
Given the interaction between those sources, thébowd lower bound i€ -310,000. Mortality
results and expense results in particular are ivegjatcorrelated. If, in the extreme case, all
policyholders die, there will be a large mortalisofit, but no funds left to withdraw fees; if, in
the other extreme case, all policyholders suntivere will be a loss on mortality, but more funds
left to withdraw management fees, resulting in@fipon expenses.

The required buffer in the example can be createdd ways:

* By increasing the premium bg 310,000. This would create a situation in whiclke th
company could meet its contractual commitmentsirtually all cases. For the surplus that
is still available after meeting the contractualmeoitment, the policyholder receives a
“discretionary participation right”. This is the mpach that descends from the ancient
tontines described in section 2.5. It is used byuaduinsurance companies and for with
profit funds.

* By attracting share capital 6f310,000. In this case, the shareholder receivesatarity
the value of all assets after extinction of albiiiies.

The second approach introduces a complication.ngaiyi capital of€ 310,000 gives the new
shareholder a future benefit between zero andge lamount. The expected (weighted average)
discounted value, however, 6s310,000. In other words, the shareholder is asezkchange a
risk-free investment for a non-risk-free one witle tsame expected return, which may be a fair
bet, but is not perceived as a fair deal. A riskrae investor will give a higher weight to the loss
chances and will probably value a non-risk-freeeBtinent of 310,000 at a lower amount, say

€ 132,000. In other words, an additional amour 78,000 has to be made available in order to
“bridge” the difference between a risk-free investrinand a non-risk-free one. This additional
amount is known as the “cost of solvency” and leaket included as an additional margin in the
premium rate. The total premium to be charged & 18,000 policyholders is summarised in
Table 4-3.

Table 4-3: Total premium to be charged

Deterministic single premium 587,751
Put option premium 111,574
Cost of solvency 178,000
Total premium 877,261
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The total premium shown in this table correctlyleefs the price for being at risk. For the

shareholder, this price means that the expectednrein his investment is not 3% (the risk-free
rate) but 7.5%. In this example, this has beernvddrby assigning an investor’s utility weight to

the probability of each outcome, thereby givingawaurable outcomes a heavier weight than
favourable ones. This leads to a risk premium 6%@.1n practice, it is more common to derive
such risk premiums from observed market yieldseRefce is made in this context to appendix
3-1.

The cost of solvency as calculated above amoun29% of the total premium. The reason for
this high proportion is that the enterprise gawpiarantee to the policyholder for which it stands

Figure 4-7: Distribution total results

outright at risk. The experiment described
in section 4.1 has been repeated for a

Frequenc

© situation where the guarantee has been
— hedged. The hedge consists of taking a
short position in the unit-linked fund for a
factor A. This factor eliminates the risk of

500 the guarantee, given the fair value of the
fund at that time (see to Hull, 3003, p.
4% v" 210). A change in the fair value of the

underlying assets and the elapse of time
result in a differenfA. In the example, the

/ 2% \ hedge position is realigned mont#ly
,J o \[A\'\A Figure 4-7 shows the distribution of the
; ——0% ‘ ‘ total results from the simulation model,
75 50 25 - 25 50 75| given the hedging strategy described
Total resuit (in 1000 of euros) above. In this situation, capital 6f34,000

would be required to meet all commitments

at a 99% confidence level (this is the best of t@eworst scenarios from the simulation). This
would considerably reduce the required premiumoaspared with Table 4-3.

Table 4-4: Required premium for a given delta hedge

Premium per unit 587,751
Option value per unit 111,510
Cost of solvency 20,000
Total premium 719,261

33

In the relatively simple example under discussion, it wouldpbgsible to eliminate virtually all risk by
including the expense loadings in the delta hedge and bgnamsa continuous realignment of the portfolio to
the changed delta factor, or by purchasing a derivativis iEflects one of the principles behind market-
consistent valuation: look for the price of the instrument thaterts uncertain future cash flows into risk-free
cash flows. In real life, however, insurance contractdaiorelements (maintenance expenses, policyholders’
lapses and surrenders, longevity) for which no deep etmdce available for hedging or transfer risk. Hence,
an example that leaves a net volatility for which a certain solvievel has to be maintained is realistic.
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Note, however, that the cost of the guaranteef iteglains the same irrespective of whether it is
hedged or not. This is explained by the option thedhere the cost of an option is determined by
the cost of a delta hedge (Hull, 2003, p. 302).

Furthermore, the synthetic hedge strategy as destabove works in normal market conditions.

However, in rare situations (such as October 198@pes not, because market movements are
then so extreme that the realignment ofatfactor cannot be effected in time.
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4.3 Real world scenarios E]

The simulation experiment described in the previsertions takes place in a world that does not
exist, i.e. the risk-free world. There is a goods@n for using this when estimating the value of
derivatives on assets that have a quotation onffasieat market. Consider an investment in
equities of€ 1,000 and an investment in bond<df,000. The first has an expected yield of 8%
and the second of 4%. Yet they have the same marla, because the market aligned these
prices to the risk/return preference of investditse cash flow that is involved in exercising an
option at a future time will also be realigned nweastors’ risk/return preferences. Consequently,
as long as one stays within the world of markettgd@ssets and their derivatives, one can easily
perform cash flow projections using a risk-free amditrage-free interest rate and use the same
rate for discounting. This makes calculations absier.

However, in the real world, real cash flows ardised. These cash flows cannot be compared
with projections from a risk-free world. Comparisofexperience with assumption is often an
important instrument for controlling the businesgalidating earlier projections and calibrating
future projections. What is worse, not all cashwBiooriginate from sources (assets or liabilities)
that have a quotation on an efficient market. Sonesshere in the planning and control cycle of
an (insurance) enterprise, the real world clashiéb the risk-free world when the cost of
embedded options and guarantees are estimated.

In the real world, expected future cash flows dre $tarting point. The value of an asset is
estimated by discounting these cash flows, usimliseount rate that includes a risk surcharge
(see chapter 3).

In the risk-free world, cash flows are remeasuretheir risk-free equivalent and subsequently
discounted at the risk-free rate. Both
methods give the same answer for
the value of the underlying asset,
provided that the market price of risk
(see Appendix 4-l) is treated in a
I proper way. Where the valuation of
guarantees and options (embedded in

Figure 4-8: Fixed relation between deflator and simulatedirift

7

o 4 | insurance or other products) is
2 involved, this is considerably more
g ;| complicated than just applying a
surcharge to the discount rate.

2 Appendix 4-| gives a very high-level
description of the gate between the

1 risk-free world and our daily life of

real cash flows, as well as the keys
that fit the lock. In the language of

an accountant, the following process
Simulated compound yields is going on. Based on the model and
the parameters chosen, a large
number (in our example 1,000) of possible futurghddows are simulated.

5 10 15 20 25 30 35
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Each simulated cash flow is discounted by the tiefldat is consistent with the specific outcome
of the underlying random process. The weightedagesof these discounted cash flows is equal
to the weighted average from an equivalent sinaatn the risk-free environment. Figure 4-8
shows the relationship between the drift resulfirgn each simulation round (in the example
based on a real expected return of 8% in relatianrisk-free rate of 3%) and the related deflator.
The higher the simulated drift, the lower the deildhat “compensates” the simulated drift. (The
background to the relationship between drift arfthtte is explained in Appendix 4-1.)

As explained further in Appendix 4-I, | used thea&{-Scholes deflator, which is about the
simplest deflator. This deflator can be used int@ason where uncertainty is modelled around
future values of equity assets. When interest rile, or risk relating to other economic
parameters, is modelled, the mathematics soon keegunising for the layman and are way
beyond the scope of this study. It is importarkriow that technical solutions exist to seamlessly
join the real world, where cash flows are experghdo the risk-neutral world, where guarantees
and options are valued. Hare et al. (2005, p. 8@ in this respect:

For the deflator approach, any stochastic model can lik akleough usually, a real world model is used, and a set
of discount factors, the deflators, is produced to calibraerthdel to the market. If a realistic model is used, then
the mean returns will reflect the different risk premiums fifierent asset classes, with the spread of projected
returns for each asset class reflecting their volatility (the m&kiral model is a special example of the deflator

approach, with the risk-free rates as the deflators).
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4.4  Volatility of the investment return and time E]

It is a common feeling that volatility decreasesgmtime because time smoothes incidental peaks
and surges in market prices. The findings frometkygeriment described in the previous sections
of this chapter show the contrary to this feelirggure 4-9 shows the standard deviation of all

Figure 4-9: Standard deviation of the drift simulated developments in the asset
value (drift) per year. It compares the
1.6 simulated numbers to the analytical
o 14 ] development as explained in Appendix
P / 4-l. This suggests that the volatll_lty (and
8 12 z thus the economic capital requirement)
% 10 of outright guarantees embedded in
s insurance products increases over time
5 o8 and may be severe for the typical
g 06 lifetimes of policies (often 20 years or
7 longer).
3 04
g The figure “contradicts” Figure 4-10,
0.2 4 . .
which shows the annual average yield
and the five-year and ten-year moving

12 3 45 6 7 8 9 10 11 121314 1516 17 18 19 2

average Yields for the period January
1982 to August 2004.

Time

‘ — Experiment ——— Analytic ‘

The yield pattern from year to year is
erratic, whilst the five-year moving average sh@awsore smooth line. The 10-year and 20-year
moving averages are even smoother and show a rétatris, in most periods, superior to the
yield on long-term government bonds. In
other words, if for policies maturing in
5% the period 1982 to 2003 policyholders
had been promised the highest of the
risk-free return and the 20-year moving
average of the S&P index and their

Figure 4-10: Development annual yields S&P 500 index

35%

25% -

z premiums had been invested in S&P 500
o 1% stocks, this guarantee would only have
- R [ V, \ ‘ My come into the money in a limited number
g T 1 N of cases (less than 0.5%). At first sight,
S fév g 3 °°é‘ ?:: é é 2 2 ; ? one might conclude that there is a mean
B | A v s reverting power behind the development
of share prices.
-25%
. U The commonly held opinion is that stock
bate returns move independently from the
historical development of stock prices. If
——1year ——5 year 10 year 20 year ‘

history were to play a role in
establishing future returns, technical
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analysts could make above-average returns by netimg historical charts. There is little
evidence that they are in fact able to do this isbastly (Hull, 2003, p. 217). On the other hand,
Siegel (1998, p. 32) makes two observations:

e The volatility, i.e. the standard deviation o&thverage returns is expected to decrease for
longer holding periods according to the square obdie length of the holding period.

» Historical evidence (stock returns for the perib@02 to 1996) shows that the standard
deviation falls faster than the rule described he first bullet, which Siegel sees as a
manifestation of the mean reverting power of eqrétyrns.

So what is the secret behind the paradox of theasing volatility and the smoothing patterns as
time elapses? In my opinion, it is in the propositio the policyholder. In the example used in
the previous sections, investment funds are akbocéd a certain policyholder. He is entitled to
the value of these funds and has the option tothmm if the value on maturity falls below a
certain strike price. Hence, the investment unitsisolated for the benefit of the policyholder.
Even if there is initially the benefit of holdingares for the long-term, volatility will increase a
the policy approaches maturity and the underlyisgets have to be divested. In order to give a
policyholder a moving average rate, it is necesganghare returns between generations of
policyholders. If in year 1 the fund’s return exdeghe moving average of that year and the
(nine) preceding years, the excess is shared witbyholders of previous generations. If on the
other hand the fund'’s return is less than the mgpeiverage, the policyholder is “subsidised” by
policyholders of earlier generations. To do thise tenterprise must have the discretion to
withhold some of the investment returns in ordeprtovide such a “subsidy”. This is in essence
how the traditional with-profit funds in the UK worthe greater part of the surpluses generated is
for policyholders, but the time of vesting and #ilocation to policyholders (subject to specific
rules laid down in the Principles and Practice§iofancial Management) is at the discretion of
the enterprise.

The discretion of the enterprise to smooth retuwver generations of policyholders reduces the
cost of guarantees (because the guarantees magt b# against surpluses that are realised but
not yet vested) and the cost of shareholders’ salvébecause the unallocated surpluses, or the
Fund for Future Appropriation, serves as solveraypital until policyholders’ rights are vested).

It is a type of a joint venture model in which stawlders and various generations of
policyholders share risks and returns during aagegeriod.
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4.5 Dilemmas in allocating results to financial reprting periods E:I

The previous section addressed the calculation mfeenium rate under the circumstances and
assumptions described. On maturity, all policyhrddeho are still alive receive a benefit that
depends on the development of the funds investedyith a guaranteed minimum. Shareholders
pay in a minimum economic capital that ensures tti&fpolicy conditions can be fully met with
99% confidence. The shareholder receives an amioumturn that varies from zero to a high
amount, but the expected value of his yield is 7.8ftich is, in this case, the risk-free interest
increased by a risk margin of 4.5%.

Hence, the beginning (the inception of the poliey)d the end (settlement of the policy and
payment to the shareholder) are clear. On matofitthe policies, the company knows exactly
what the shareholder has earned (the results angduallifetime profit).

This section addresses the problem of allocatisgli® to financial reporting periods. First, an
analysis is presented based on an example th&bizeh” to a deterministic situation. Next, the
influence of volatility is discussed. Finally, tikere competence of a life insurance company is
dealt with in relation to the question of allocatiresults to accounting periods.

45.1 Profit recognition in deterministic models

For the purposes of this section, the example uiseskction 4.1 has been “frozen”, i.e. the
mortality pattern and the future yield develop elaaccording to the assumptions, with no
volatility. Since there is no volatility, the puption of the policyholder has no value and is not
taken into consideration. However, the requirecheaac capital and the additional risk margin
on it as modelled in section 4.1 have been takendansideration.

Table 4-5: Development balance sheets and profit and baccounts for deterministic modet

Opening 1 2 3 4 5 6 7 19 20

Investments 881 905 929 954 979 1,005 1,032 1,060 ........ 1,456
Equity 130 139 150 161 173 186 200 215 ... 512
Technical provision 751 765 779 792 806 819 832 845 ... 943

881 905 929 954 979 1,005 1,032 1,060 ... 1,456
Release margin 6 6 7 7 8 8 9 ... 21 23
Interest Equity 4 4 4 5 5 6 6 ... 14 15
Net profit 10 10 11 12 13 14 15 ... 36 38
Opening equity 130 139 150 161 173 186 200 ... 477 512
Closing equity ( 139) 150) ( 161)( 173)( 186)( 200)( 215) ... ( 512)
Shareholder cash flow - - - - - - LR - 551

The opening value of the technical provision repnes the premium received, including a margin
that is sufficient to make the shareholders’ eqinityease by the required 7.5%.

The market value of the shareholders’ equity cartdleulated as the discounted value of the
discounted distributable earnings (DDE). The disttable earnings include the risk-free rate on
the required solvency (note that the required smlyewas based on the lower bound of

34 Due to rounding, the figures shown might not add upecty.
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discounted cash flows; see section 4.2). This can
generalised using the analysis of L. Girard (2QQe
6). For reference, | use the same symbols as Gir

= Discounted Distributable Earnings
=year
=Resultin yeart

Although they are mathematically not fully sourftgyt | RS = Required solvency
are easier to understand for most readers. | hak%st =(g1ange I: rfz(II:itf)ed hSUfPr:US ?]urligg year t
simplified the formulas somewhat by ignoring cogder = Required yield by the sharsholder
. p t H . 19 9 Ca T = Total term of the projection
Income tax. Hence. MVA = Market Value Assets
MVL = Market Value Liabilities
L1, —ARS MVL; =MVL at the end of year t
DDE = z tl+ K)' L, = Benefit less premium cash flows
= ( ) E, = Expense cash flows

Risk free rate

Risk spread attached to the liability
= s applicable in year t

= Required profit in year t

In the example, this market value equals the badlers
in each year, which is not surprising because V
margins in the premium are set exactly to an am

that gives the shareholder the required returna Isituation where all markets (for equity
investments, insurance, etc.) were transparerst etipiiality would be true. Girard (2000, page 4)
calls the estimation of the discounted distribugadshrnings the Actuarial Appraisal Method. He
describes how in a transparent market this methegsghe same result as the option-pricing
method, where the market value of assets and insarhabilities are calculated directly. To
make this true, the following equality needs tdroe:

N

untt

DDE = RS+ MVA-MVL 3

According to the option-pricing model, the markedue of the liabilities can be calculated as
follows (Girard, 2000, page 5).

.
MVL = ﬁ
S @L+r+9)

The market value of the liabilities at time t-1 danderived from those at time t:

_MVL+L +E

MVL.. = L+r+s)

If we were to use the risk-free rate as discoutt, nee would need an additional required profit
in order to get the same value. In this case:

_MVL +L, +E +RPR

MVE. = (1+r)

35 Girard includes the element of corporate income tax inonisiflas. | take a short cut on this point, because it

simplifies the formulas and tax does not add too much infilwméo this section. Other simplifications are that
the yield on assets has been “frozen” to the risk-free amatkthat the yield on assets against the required
surplus is assumed to be the risk-free rate.
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DDE = Discounted Distributable Earnings
t =year

I = Resultinyeart

The required profit in our simplified model can BHeRS = Required solvency

expressed as: DRS, =Change in required surplus during year t
k = Required yield by the shareholder
T = Total term of the projection
MVA = Market Value Assets
RR =(k-r)RS, MVL = Market Value Liabilities
MVL; =MVL at the end of year t
L, = Benefit less premium cash flows
E = Expense cash flows
r = Risk free rate
From this, we can derive the value of the risk agre s = Risk spread attached to the liability
attached to the liability in any yeag)(as follows: s =s applicable in yeart V
RP;  =Required profit in year t

_ @+nr-KRS,
FTMVL 4L, +E +(k-1)RS,,

This equation can also be derived for situationemgltorporate income tax is payable and where
the yield on assets is not equal to the risk-frieddy In this simplified example where the return
on assets is equal to the risk-free retuand no taxation is assumed, the formula fayies a
constant return on total assets for all years:

Equity, k+Technical_ provisions (r+s)=r1
Total_assets Total_assets %

The following important conclusions can be made:

e Actuarial appraisal and valuation of liabilitiexcording to option pricing (or market-
consistent valuation) lead to the same value ofrrarsce contracts, provided that the
parameters are selected consistently.

« If all markets are transparent (in other words;gs for capital given a certain risk level are
the same as prices for insurance given a certslnleivel) and other circumstances remain
equal:

— the recognition of a part of the margin embeddgatemiums received, and:

— the valuation of insurance liabilities includitige margins relating to the remaining
period;

result each year in a book value of the equity thquals the discounted value of

distributable earnings. In other words, recognisimgrgins in insurance contracts over time

is consistent with the development of their valuerdime.

36 See section 4.3 for an explanation of how the riskyviredd interrelates with the “real” world.
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45.2 Profit patterns under uncertainty

In the previous section, the situation was beepnzén” to the expected developments. The
development in profits and values is attractive: dimnual unlocking of margins results in a book
value of equity that is always equal to the dis¢edrvalue of future cash flows. With a large
number of simulation rounds, the law of large nuratspplies and the simulation averages will
be close to the deterministic scenario. Howevagrapany lives only in one scenario and deals
with the lawlessness of one number. Figure 4-1iwshilie development in the value of the
investment fund according to five random
Figure 4-11: Simulated values investment fund scenarios. Although the average of a 1,000
random scenarios will converge to the model

ii average, the individual scenarios can be
14l erratic.
5 12
8 10 The foregoing gives rise to the following two
S o8 WVW guestions with respect to the development in
> 06 — N P results and equity:
0.4 N—— ¢ How does the observed result develop in
021 relation to the expected result?
0.0 e How do the observed developments
123456789 %011121314151617181920 aﬁeCt the aSSUmptiOﬂS regarding the
P — 7;':;“02 Pa—— expected value of future cash flows and
Scenario4  — Scenario 5 the volatility of this expected value?

Table 4-6 and Table 4-7 show a balance sheet anofiaand loss account for the first two years
according to one simulated scenario that could loacerred.

Table 4-6: Balance sheets according to one scenario

Opening 1 2
Investments, risk-free instruments 416,893 402,205 400,174
Investment, fund 575,996 623,340 634,679

992,889 1,025,546 1,034,853
Equity 130,000 120,000 123,000
Technical provisions
Policyholders' benefits 751,315 798,084 808,391
Guarantee 111,574 107,462 103,462

862,889 905,546 911,853

992,889 1,025,546 1,034,853
Table 4-7: Profit and loss accounts according to one estario

1 2
Expected profit margin 5,836 6,273
Mortality result ( 312) ( 128)
Expense result - 165
Interest income on risk-free instruments 12,507 12,066
Change in fair-value guarantee 4,112 4,000
22,142 22,377

Opening equity 130,000 120,000
Closing equity (__120,000) (__123,000)
Shareholder cash flow 32,142 19,377
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As in the previous section, it has been assumetdthieapremium received for the guaranteed
benefit and the paid-in capital have been investatisk-free financial instruments. The various
sources of profit can be further explained as fedlo

Expected profit margin

This is the profit that would arise if all assunopis were true. In fact, it is the difference betwee
the premium and the “standard cost price” of thedpcts sold. As explained above, this margin
gives the shareholder the prospect of receivingehaired yield of 7.5%.

Mortality result
This result arises because the actual number viveus at the end of each year differs from the
assumed number.

Table 4-8: Mortality result

1 2
Expected survivors 9,983 9,968
Actual survivors 9,988 9,970
( 5) ( 2)
Impact on technical reserves ( 312) ( 128)

Each year, the survivors are closer to receivirg llenefit on maturity. This increases the
expected value of the benefit. On the other hamelrights of the deceased are forfeit. When the
first effect exceeds the second (as is the caalile 4-8), the mortality result is a loss.

The mortality result as presented above is basef@ainal observations (the deaths recorded in
the life book under review). However, the impactitd observations on the future assumptions
(Is it reasonable to assume that the future yealtsstill develop according to the original
assumptions?) has not been evaluated. In yearrheh2died in contrast to the assumption of 17.
A sample of 10,000 units with 12 deaths would (gsinbinomial distribution) have an upper
bound of 19 and a lower bound of 7. In other worte “sample result” (12) does not
significantly “reject” the assumption (17). In tlsecond year, 18 men died in contrast to an
assumption of 20. A sample of 9,988 units with #&ttis would (using a binomial distribution)
result in an upper bound of 27 and a lower bount2ofin this year, too, there is no “significant”
difference from the assumed pattern. However, negatortality results were observed for two
consecutive years and this could weigh as eviddratemortality assumptions for the remaining
lifetime of the contract should be adjusted.

Expense result
Table 4-9 shows the expense result from the example

Table 4-9: Expense result

2
Higher investment fund value than assumed 163
More policies than assumed 2
165

This observation, together with demographic infaforaand other qualitative information, might
reveal a long-term trend in mortality caused by iteddadvances, changes in lifestyle, etc., or
simply indicate that the mortality table used foe tpremium calculation does not apply to the

-131-



group of policyholders. Section 4.1.1 demonstratesimportance of timely adjustment to the
correct mortality assumptions.

The first profit driver relates to the value of tiiwestment fund. In fact, the company put itself

partly at risk regarding the investment yield.nétinvestment fund performs badly, the expenses
are not fully recovered. This has little to do wille expense performance itself (efficiency and

expense coverage).

The second profit driver relates to the number afcges in force. The higher the number of
policies, the better the expense coverage is.

Table 4-9 shows numbers that relate to historitasleovations (expenses incurred and loadings
realised). However, no assessment has been maibevasether future losses on expenses are
likely to occur and what the impact on the estinatéuture cash flows could be. It is useful to
have a slightly closer look at expenses. The sfiagdlmodel used here does not take into account
two important drivers that commonly affect the exgeresult.

The first is the often-present option of the pdtiolder to surrender his policy (sometimes at
fixed, guaranteed terms). Higher surrenders condpavith the assumptions affect expense
coverage adversely (there are less policies teegban assumed).

The second relates to expense allocation and theegic options relating to expenses. Broadly
speaking, the expenses of an insurance companystafdistribution expenses, maintenance
expenses, cost of asset management and overheads. d these expenses are variable, while
others are fixed for a certain period. A proper enge allocation will eventually lead to a
standard cost per policy. Apart from the succesacimeving the proper business volume, cost
control and the ability to exercise strategic apgi@re important in order to balance expenses
with the available loadings.

Exercising strategic options is closely relatedhi challenge of finding the drivers behind costs
that are identified as overheads or fixed expenaed, learning why staff are present in the
enterprise (Kaplan et al, 1991, page 234). Thissigecially important when, for example, the
distribution of new policies surges or when a lifidousiness closes. When such large changes in
the structure of the business take place, the abwost per policy only remain valid if the
company restructures to an expense level thatpsoppate to the new scale of operations. In
addition to the effect that such changes have amdfiassets (impairment), exercising a
restructuring option is never free. Redundancy mesefor staff entail severance payments and
long-term contracts have to be settled. In otherdsoseveral parties will exercise a put option
towards the company. In a situation of uncertaistich options have a value, even if they are out
of the money. It is unusual to take such “real temntoptions” explicitly into consideration when
assessing a company’s liabilities. Financial rapgrtules even proscribe this due to a lack of
legal or constructive obligations. However, in detiming a fundamental (or market consistent)
value based on uncertain future cash flows, theevalf such an option should be taken into
account just as all other options.
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Development of the guarantee provision

Table 4-10 shows the development of the guaranteeigion according to the example. The
provision is partly affected by the survival exeeice (see above), which increased the number of
guaranteed units. The value of the guarantees wchédige over time, even if the investment
fund developed according to the assumptions. E&eln gloser to maturity means one year’'s
volatility less.

Table 4-10: Development of the guarantee provision

1 2

Opening value 111,574 107,462
Change in value:

Expected development of investment fund ( 337 ( 491)

Deviation in expected development of fund ( 3,828) ( 3,530)

( 4166)  ( 4,021)

Change in expected number of guaranteed benefits 54 21

107,462 103,462

The change in value due to the deviation from tteeted development of the investment fund
is the balance between the net change in optiarevahd all the other changes. The value of the
guarantee at the end of each year is estimatetieobdsis of the Black & Scholes model. This
assumes two major future developments:

e The future volatility is equal to the original e assumption, or that derived from recent
historical observations or market quotations (iegbivolatility). This is not necessarily true.

»  The value of the investment fund will developdamly around the real risk-free rate with
the value at the end of the financial year as distapoint. This represents the commonly
held view on how share prices develop. Howeverptaeket value of a financial instrument
is sometimes “out of line”, but will revert to aesgfic mean at a certain speed. There is no
reason to assume that for long-term arrangemengs meversion assumptions are worse
than the Brownian motion assumption of the stan@dadk & Scholes model. Option values
that are estimated using mean reversion technisfo@s lower fluctuations over time than
values using the standard model.

The mortality results and expense results descriddsa/e emerge from historically recorded
events that may also have an impact on future atgnThe change in the guarantee provision as
shown in Table 4-7 results from future estimateg.ofhe historical observations that support the
estimates (such as volatility, mean reversion factetc.) often come from outside the company’s
records.

Equity

In the example, the amount of paid-in capital isdghon the restriction of the probability that the
company cannot fully meet its contractual obligaticdo 1%. At the end of each year, the
simulation is repeated using the results of the.yEae yield on the investment fund in year 1 is
more than 8%. This decreases the risk that the anynpas to make a payment under the terms of
the guarantee, which not only decreases the vdltleeaguarantee but also the amount held for
solvency to back it. In year 2, the yield is ldsart 3%, so the risk that the company has to make a
payment under the guarantee is somewhat highen,aghich affects the amount required to be
held for solvency, subject to the 1% restrictioh beother words, the free cash flow available to
the shareholders has to be assessed from yearatobyeestimating the amount of economic
capital required to cover the risks over the reingirifetime of the contracts. If the amount of
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economic capital left were insufficient to providesufficiently high confidence level of meeting
commitments, the supervisory agent might requiditehal capital to be supplied, or part or all

of the risks to be hedged or transferred to a théndy that has the required capital base. In such
situation, the valuation of the liabilities incladi the embedded options and guarantees ensure
that there are sufficient funds to transfer th&sidn other words, the policyholders’ rights are
protected at the moment, but may not be over tta lifetime of the policy given the present
capital base of the enterprise.

Solvency adequacy in year 1

As remarked in section 4.2, standard setters ptlgsmd to base required solvency on Surplus
at Risk with a one-year time horizon. Apart frommpilification, the reasoning behind this is that
at any time the enterprise has the option of teanisiy all risks out of its balance sheet at the
market value at that time. In the example usedhis section, the situation would be as
summarised in Table 4-11 at the end of year 1 thatend of that year (and, assuming for the
sake of simplicity reasons, at no later time) thtemrise had the option to hedge or reinsure all
or part of the risk.

Table 4-11: Simulated results at the end of year 1

No equity left 0%
Forced to transfer part of the risk exposure or attractaapital 41%
Shareholder earns less than expected margin 8%
Shareholder earns more than expected margin 51%

100%

Table 4-11 shows that the probability that the gamtee would be effectively in default (negative
solvency and insufficient assets to back the mar&kte of the liabilities) is negligible. However,
the probability that the company would be forcedhéalge or reinsure part of the risk exposure,
because the 1% default tolerance for the next agsywas exceeded, is 41%.

A one-year Surplus at Risk basis for required swyenormally leads to lower solvency
requirements than an economic capital base thatimess the full risk exposure until
extinguishment of all liabilities. It also assumdmwever, that the enterprise has sufficient
information to react instantaneously if and whee #volvency position falls below certain
warning levels and that there is an efficient mavikleere the excess exposures can be hedged or
reinsured directly.
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4.6  What if not all markets are transparent? E:I

One assumption used so far is that all marketdransparent. As a consequence, the weighted
average return on equity and insurance liabilisesqual to the return on insurance assets. In that
case, the cost of one of the important raw matefial life insurance, i.e. required economic
capital, can easily be translated into a margirinsarance products, since all parties can look
through all markets. But this transparency does exist in real life Figure 4-12shows the
highlights of the “manufacturing” process of a lilesurance company. On one side is the
policyholder with a risk that is individually unagtable but can be borne when grouped.

On the other side is the market for
raising equity capital and for

Figure 4-12: Manufacturing process of a life insuranceampany
management of large funds

instrument. In my opinion, life
RCESa e e insurance is simply a product
for asset where the “raw materials”
management (required solvency  capital,

investments) are purchased on the

relevant markets, assembled

(diversification of risk) and sold on other marke&ervice, including “standing at risk”, is the
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This raises the question of how to treat the margiarned on a life insurance contract for
financial reporting purposes. In the example wlith transparency assumption (section 4.5.1), we
saw that the margin that is required to cover thke premium in the cost of capital should be
released gradually over the lifetime of the contrdfcthis margin were released directly, the
present value of expected future net cash flowddavsink below the book value of the equity (or
the fair value at which liabilities can be settleduld exceed the book value of those liabilities),
which intuitively can be considered unacceptableleBsing the margin according to the correct
pattern to the profit and loss account results boak value of equity that is equal each year to
the present value of expected future cash flows fitte existing life book, often callesnbedded
value

If there is a margin in excess of the risk premianthe cost of capital, the company has created
shareholder value. With respect to the recognitdnthis value, it is useful to revisit the
realisation principle discussed in chapter 3. W #Haat realisation of core transactions is a
powerful principle in recording and explaining perhance and explained performance is
important in projecting value, or in adding cretifpito value estimates.

Limperg’'s maxim “without trade no profit” has aldyabeen discussed in chapter 3. But an
insurance contract is traded before delivery tgf@se. In such a case, Limperg’s view is that “an
empty trade does not create income”, while incomerges consistently with the creation of a
product or service (Limperg, 1965, page 307). Apmysuch a principle would bring financial
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reporting on life insurance contracts close to révenue recognition that “regular” enterprises
apply, i.e. based on the stage of completion.

In summary, we have encountered two methods fdit pezognition. The first is recognition of
the total shareholder valaehievedat time of sale, which would display embedded @afuthe
balance she& Embedded value is considered attractive becauiseften the basis for purchase
and sales transactions of books of life insuramceracts.

The second is the traditional “stage of completjosimilar to the method used by most
enterprises that deal with the fulfilment of a g¢antual commitment over a long period. This
method usually measures profit consistently in sté&h the realisation of an enterprise’s core
activity. This helps to record and explain perfonte, and is thus value-relevant because it adds
credibility to estimates of achieved valuealisationis the proof ofachievementin the next
chapter, the application in practice of both emlgeddalue and “stage of completion” is
discussed.

37 There have been many discussions about the calculatieminédded value and the calculation of the fair
value of insurance liabilities. Although the methods of calculadiffier, the example of Girard shows that
both lead to the same answer if the parameters are ctosently.
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4.7 Summary and conclusions E

This chapter shows by means of a very simplifiedngple the main issues relating to the value
and volatility of a life insurance enterprise. Teeample demonstrates the impact of giving
guaranteed benefits to policyholders at the risthefshareholders’ funds.

The case actually covers two types of example. fireeconcerns a guarantee on mortality: if
more people are alive on the date of maturity,éheerprise pays the extra benefits at its own
expense. If fewer people are alive then, the engarpays fewer benefits and has made a profit
for the shareholder. In order to meet this commitinthe enterprise needs economic capital and
the provider of this capital requires a risk premilConsequently, the cost of solvency is related
to this guarantee.

The second concerns a minimum guaranteed returartApom the cost of solvency, this
guarantee has a cost price. The reason for thigisthe proposition as regards this guarantee is
asymmetric: all the favourable outcomes are for Hemefit of policyholders and all the
unfavourable are for the shareholder. The cosepofcsuch a guarantee is somewhat abstract
(similar to the average family with its 2.7 childje but an enterprise granting this type of
guarantees is likely to incur a loss in real life.

The example demonstrates that the cost of suchagiess and the required economic capital
(and thus the cost of solvency) could both be sevdedge strategies might reduce the required
economic capital, but not the cost of the guararibé needs to be factored into the premium
calculation in order to prevent an expected los$hHe enterprise.

Economic capital is required to give the policytesldeasonable certainty that all commitments
will be met. This capital has a cost, which needbd included in the cost price of an insurance
product. If not, the shareholder will not receibe treturn he requires and the enterprise will not
be in a position to attract the required capital.

In a simple example such as the one presentedsirchiapter, it would be possible to define a
hedge strategy that at any time after the issuafidhe contract would eliminate virtually all
volatility from future cash flows and thus the ndedany economic capital. This is the basis for
market-consistent valuation techniques. Not the obsapital, but the fair value of all hedges
that eliminate all future cash flow volatility at@ken into account. However, such hedges do not
exist, because a sufficiently deep market doesex@t for every element in an insurance
contract. Consequently, the fair value of a comtlat would eliminate the risk (e.g. a
reinsurance contract) should be assessed by a tovankdel approach, with the cost of the
capital that the assuming party would have to hb&ing one of the factors taken into
consideration.

Unlike the commonly held assumption, the impacvaltility actually becomes greater as the
period of time for which a guarantee is granteddéases. Smoothing of this volatility should only
take place if smoothing (investment) returns ovemegations of policyholders is possible at the
discretion of the enterprise. Insurance produakiding a discretionary participation element are
therefore less risky and require less economictalaghian unit-linked products with a minimum
guarantee or products with a fixed formula andiéad vesting profit share.
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The typical standard cost price of an insurancelycb includes the “technical” cost (in the
example: the maturity benefits), the cost of sgllimd maintenance, the cost of all guarantees and
embedded options, and the cost of solvency attathéloe product (which is a function of the
risk related to the product and the market pricthisf risk).

In addition, in common with many other enterprisas,insurance enterprise adds shareholder
value by selling products (so that it realises agimaabove the full standard cost price described
above), simply because it bridges the gap betweenetail market, where policyholders buy, and

the wholesale markets. The usual practice is togeise such a margin over the period the

services are rendered (in this case: the enterpta®ds at risk) and there is no reason for a
different treatment in the case of an insurancerpnise.
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Appendix 4-I: Description of the model and the simlation used in the example

The features of the life insurance product usethénexample are described in section 4.1. The
contract period for this product is 20 years amrthmber of contracts is 10,000. The assumption
is that the contract holders are all aged 40. Hemeenaturity, the surviving contract holders are
60 years old. The results on these contracts amélaied using two stochastic processes, i.e.

*  Mortality.

e Development of the value of the investment fund.

The expense result is defined as the fee withdfa@m the investment fund less the expenses.
The expenses are assumed to be fixed in the exawipille the fee is a percentage (0.5%) of the
value of the investment fund at the beginning afhegear. The value of the investment fund is
the value per unit times the number of survivorshat beginning of each year times 100 (see
equations below). Consequently, the fee income mipeon the mortality and the value-
development process. The variables below are neléwahe processes under consideration.

For t0[0,T], which is the contract period with a length ofy2@rs, let

N: = number of survivors at time t.
U; = number of investment units to be allocated twhgmlicyholder at time t. Here:

U, =100P(T |t) and
U, =100

where

P(T|t) = the probability that a policyholder wik lalive at time T (20 in the example, when
the policyholder has reached the age 60) gives héve at time t.
M; = the total number of units allocated to policydesk at time t:

M, =N, xU,

S = value per unit.
M: S = total fund value for the account of policyhaklat time t.

Mortality

According to the mortality table used, 8,734 mehafuN, =10,000 are expected to be alive at T
= 20 (maturity). |y = 87.34, i.e. at inception, each policyholder 8a84 units. = 100, i.e. by
maturity, this has increased to a guaranteed besfefD0 units. N = 873,400.

The number of units to be paid to policyholdersnoaturity depends on & If more men are
alive than expected, more units (which have to beelmsed out of the company’s equity) are
paid as benefit.

For each year (i.e. fort = 1, 2, ... , 20), the tedt number of deaths is simulated. For this

simulation, performed using Microsoft Excel™, weess the probability of a certain number of
deaths by selecting a random number between 0 &manla uniform distribution R on (0,1). To
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describe this procedure, we note that gir=n andd, =1- P(t+1|t) the number of deaths

during the period between t and t + 1 follows aohiial distribution with parameters andd;.
Hence:

P(Ny=N-Kk N= p):g[ln‘] d(l— ' fork=0,1, ...n.

To generate k, givem;, we take a realisation r of R and follow the pchge as described in
Hoogduin (2002, page 93). After rounding, we fingkalisation k, givem,, from the formula:
K= nd
nd+(n-nd+)* F

whereF; denotes the-quantile of the- distribution with following degrees of freedom:

v,=2n-2nd + 2,

v, =2nd.
Subtracting the simulated actual experience froenirftial number gives the number of survivors
at the end of the year and this is the basis fersimulation of the deaths in the next year. The
annual mortality result (in units) is calculated éach year as M — M.

If the actual number of deaths equals the numbeording to the mortality table (8,734 at the
end of year 20), b equals M.

The deaths in each year follow a binomial distirut In addition, the aggregate of the deaths
during the total lifetime of the policies, and thtlee number of survivors on maturity is
binomially distributed, i.e.

N,, ~ Bin(10000,0.8734

These binomial probabilities can be accurately axiprated by a normal distribution with:
H=8734
and

0 =,/8734(1 0.8734.

This has been used to plot the probability distidsushown in Figure 4-2 in order to validate the
simulation model. The only difference from the dimition obtained from the simulation is some
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random noise. This analysis gives the distributérthe unknown number of survivors and the
total mortality result in units. The monetary mtityaresult depends on the value per unit at the
maturity date.

Development of the value of the investment fund

The assumption is that the investment instrumergsparchased at fair market value, which
already reflects its risk profile. For each monthsequent to purchase and until maturity, a value
is simulated according to a geometric Brownian oroti

21, o

r_i]_qf,zi
S = $_1L T Y1)

where:

* S =the value per unit of the investment instrurrarthe end of month i.

* 1 =annual risk-free interest rate.

» o = volatility of the fund value.

» 7 = factor from the standard normal distributionsds on independent random numbers
between zero and one.

Note that the value per investment unit at the nitgtdate amounts t&40. The initial value per
investment unit, & is equal to the premium per unit less all expdoadings, i.e. the part of the
premium that is invested for the benefit of theigdiolder. In the example, this amount is
calculated as follows:

S, =P(l-a)a-c)", where:
» P =single premium per unit of benefit chargethtpolicyholder at inception (t = 0, i = 0).
e a=acquisition costs as a percentage of theipram

e ¢ =annual maintenance cost as a percentage ddiid at the beginning of period t.
« T =total lifetime of the policy in years (=20).
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The model used implies thag,8S (the cumulative yield) has a lognormal probability

distribution with mean
Figure 4-13: Simulated cumulative yield against analytical sotion
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Figure 4-13 shows that the
lognormal distribution of the
cumulative yield has a similar shape
to the distribution from the
simulation process. The difference
is some random noise. However,
not all the area under the lognormal
distribution curve is applicable. The
area that is applicable for the
Experiment  ====Lognormal guarantee is the area for which
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S$240S0 is 1.498 or less (so Kois 1
or less), because the policyholders will only it units to the enterprise if and when this is
favourable to them (i.e. if the strike price excedtk value per unit).

The guarantee area in the graph represents thalpliop of scenarios that all result in a loss for
the enterprise. Discounting the expected valudisflbss gives the cost to the enterprise of the
minimum guarantee given to the policyholder. Thecpss chosen for the simulation model
implies that this cost equals the Black & Scholatue of a put option. The average of the
discounted guarantee losses per unit accordingetgitnulation model is sufficiently close (bias
of between 2% and 4%) to the Black & Scholes vaifi@ put option, so that the simulation
model can be considered valid for the demonstratioposes it is used for.

Calculation of the total cost of the guarantee

The total cost of the guarantee for the entergasequal to the cost of the guarantee per unit
multiplied by the number of survivors. In order $olve this analytically, the lognormal
distribution of the cumulative yield over the guaiee area has to be combined with the binomial
distribution of the number of survivors. As arguedrlier in this appendix, the binomial
distribution of Ny can, for the situation here, be approximated lmpmrmnal distribution. First, |
divide the lognormal distribution into 50 surface® of them representing probabilities of
intervals of S40< E (E = strike price, i.e. 1 in the example) and oglated to the interval (k).

More precisely, with:

38 |.e. the continuous compound guaranteed interest rafé afver 20 years.
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we obtain forj=0, 1, ..., 48:

p, = P(a]. < S, < §+l)=j:;;¢(ln x,u,&) dn :

and:

By = P(Syo> B = jﬂln( %auo | dn(

where ¢(x; MU, &j denotes the standard normal density with meand standard deviatioor at

x. Each surface represents the probability thag iS within a certain interval. The value af
determines the cost per unit of the guaranteelksvia

g, :max{(E— a].) g™ (}
Consequently, the probabilities for gjlare equal to those of the corresponding

Next, | divide the normal distribution (that appimates the probability distribution of the
number of survivors at the maturity date) into Géfaces. More precisely, with:

o :8734—[ }Eja, forl=0,1, ...50
100

we obtain fod = 0,1,...49:
b,

G =P(h< Ny<b,)= j ¢( x8734,/8734(x 0.8734)h

x=h

Finally, the probability for each combination gfandb, is found, by multiplying the separate
probabilities p; xq .

The combinations of probability and value are sbiy value and presented as a combined
probability distribution. Figure 4-5 demonstratéattthis probability distribution has the same
shape as the frequency distribution of the simdlatdues (apart from some random noise).

Note that a similar simulation procedure can bei@drout from each starting point in time

t0[0,2d and not only from time t = 0.
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Calculation of the total mortality result

The mortality result is the total difference betwabe expected number of survivors and the
actual number of survivord(— 8734), times the number of units, times the vailtie at the time
of maturity. | took the same approach as descrétiexe to determine the probability [ q for

each combination af; and f — 8734).

Again, sorting all values results in a combinedbatality distribution. Figure 4-2 compares this
distribution with the frequencies from the simudati

Expense result

The expense loading is calculated each year ap 50 the opening value of the investment fund.
The opening value of the investment fund is eqoaheé number of policyholders multiplied by
the number of units per policyholder times the walte.

The number of policyholders alive at the end ofryeas simulated from the number of
policyholders at the beginning of year i. This nemis the result from the simulation during year
i-1, using the number of survivors at the beginrhg1. Hence, there is interdependence in the
simulated values of the series of years. It is bdythe scope of this study to look for an
analytical solution. The frequency distribution the simulated discounted value of the total
expense results is shown in Figure 4-4. This iequence of a mix of lognormal and binomial
distributions.

Real world measures

This section describes very briefly how to dealhwithie “clash” between real world cash flows
and those of the risk-free world where options @ieed. The keys to the gate between the real
world and the risk-free world are Martingales, @iesanov Theorem and stochastic deflators.

Martingales are stochastic processes that haveoaezeected return (drift). They have the form
(Hull, 2003 p. 488):

6=odz
whereB can be the uncertain value of any variablés the volatility and dz is a Wiener process.

If I have an asset with a value ®f, | can express this asset in units of anothsetag instead of
euros. Now, if | set the market price of risk eqieathe volatility of g and there are no arbitrage
opportunities, the ratio f/g is a martingale (herecerocess in which | do not have to worry about
expected return, because this is zero by definifionall values of f (Hull, 2003, p. 488). The
market price of risk is defined as:
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where is the real-world expected value of the futuremet

The Girsanov theorem states that if | add a detestic function to a Brownian motion as
defined earlier in this appendix, we can find a maeasure under which this Brownian motion
plus the deterministic function is also a Browniaation. This helps us to relate the real-world
measure P to the risk-neutral measure Q, sincense khe asset price/interest rate dynapdics
under both measures (Schrager, 2003, p. 4).

A stochastic deflator is a type of discount fadtwat belongs specifically to the outcome of a
certain round of simulating real expected cash $lowhis deflator is a function of the market

price of risk as defined above and, of course, iofet(because it is a discount factor).

Furthermore, the model of the deflator dependshemtture of the cash flows and the risk being
modelled (interest-rate risk, market risk, credikycurrency risk or a combination). The Black-

Scholes deflator (that models future developmergoefity investments, assuming no correlation
with market interest) has the following appeara@shrager, 2003 p. 7).

where W is the outcome of the Wiener process that detexthithe drift in the specific
simulation round to which the deflator was applig. the stochastic deflator depends on the
outcome of the Wiener process that determines titeome of the SDE, there is a linear
relationship between the natural log of the stobbaeflator and the SDE:

o =t 3
o S 2 20

Development of variance over time

The variableo represents the volatility in the model and thend#ad deviation of the possible
annual yields, which are normally distributed. Tdwmpound development of the value has a
lognormal distribution. Given th@t and o of the normal distribution, the variance of the
development in the asset value is as follows (B003, p. 236):

var(S,) = e (e"ZT —1)

39 Provided that the asset price and the interest rate arelaqrote can be derived from an efficient market.
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5 Life insurance: financial reporting and value meaurement

ooking at a balance sheet of an insurance comparfien have the impression that | am
holding a balance sheet of a trading or productompany up to a mirror. In a
production company, the assets (such as plantrasghtiories) reflect the “cash flow in
progress” of investments and disbursements that naeant to create value and
eventually lead to a sales transaction and casén limsurance company, sales and cash receipts
form the starting point and the creation and dejiva the “product” takes place subsequently.

In a trading or production company, investmentsmaagle now, while the sales will take place in
the future for uncertain quantities at uncertaiog® to customers that are often still unknown. In
an insurance company, commitments are made oftéredt prices to pay amounts or purchase
goods and services at uncertain frequencies foertein amounts and sometimes even (third)
parties that are unknown initially.

Hence, there is much similarity between insuranmepmanies and other enterprises; only the
problems are inverted. Now looking at that balasiceet in the mirror, the technical provisions
for commitments to policyholders appear prominetlyhe place of property, plant, investments,
and inventory. They reflect the “cash flow in pregs” towards beneficiaries, suppliers,
employees, etc. Discussions on financial reporthgnsurance companies often focus on the
valuation of such technical provisions. The IASE fiaancial reporting for insurance contracts
high on its agenda. It released International Féi@riReporting Standard 4 on insurance contracts
in March 2004. However, this standard addressesuneent of insurance liabilities only to a
very limited extent. Measurement is a project imgoess, where fair value (similar to the
approach for financial instruments) is still a kegrd. In the Netherlands, the government took
the initiative to form a task force comprising estpeon insurance financial reporting to advise on
improvements to the financial reporting of insuramenterprises. The task force issued its report
in 2001, which proposed changes to the Netherla@ilsl Code. The task force’s
recommendations focused primarily on the reductibthe omnipresent options for recognition
and measurement of assets and liabilities and ti@areement of footnote disclosures. The
proposal may be superseded by the internationatldewments, but has been submitted to the
Parliament in a somewhat reduced format in ordenitomise the differences between IFRS (to
be applied by listed enterprises and optional ftreo enterprises and Dutch Accounting
Principles (allowed for non-listed enterprises)eTifferences between the recommendations and
IFRS were generally considered undesirable iniogldb international harmonisation, although |
find one recommendation clearly superior to IFRSinsurance liabilities are measured at
historical rates, fixed interest instruments ibéomeasured at amortised cost.

In this chapter, the fundamentals of the previohapter are compared to present reporting
practices and assessed regarding how far theytddwim my financial REPorting.

The road map to this chapter is as follows:
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What are the present practices Analysis

| 5.1 Recognition and measuren | 5.4
The Financial 5.5
| 5.2 Peformance, risk, credibilit | REPorting Summary
concept of life ﬁ}nd.
; conclusions
| 5.3 Embedded valt | insurance

In section 5.1, recognition and measurement isudsed for the major balance sheet lines of life
insurance companies, i.e. investments, technifal drovisions and related accounts such as
deferred acquisition costs and value of businegaised.

Section 5.2 elaborates further on the questionosf tb measure performance with respect to
selling and servicing long-term life contracts, htswmeasure volatility and how the quality of
estimates can be assessed. The section gives aviesveof the performance, volatility and
credibility indicators to be found in present ficél reporting.

Section 5.3 discusses estimates of future cashsflembedded in the existing book of life
insurance contracts, i.e. the embedded value. vidhie is not equal to the fundamental value of
an enterprise because it only includes existirgdidntracts and not the potential of an enterprise
to sell new life contracts (the franchise valuestoucture value). It reflects the realisable vaifie

a life insurance enterprise’s “inventory”. Embeddemue is often reported by life insurance
enterprises in order to give supplementary infoimmadn value and performance.

Sections 5.1, 5.2 and 5.3 are illustrated by tharftial figures of four internationally operating
organisations in life business:
+ Allianz A.G.

« AXASA.
e Prudential Assurance Company PlIc.
*  Manulife

These organisations have in common that they stedlion the US stock market. Consequently,
some financial data based on common principlesarfial reporting principles generally
accepted in the USA; US GAAP) are available.

Furthermore, these organisations all supply infdionaabout their embedded value in some

format. Three of the enterprises (Allianz, AXA aRcudential) are members of the CFO Forum

of European insurance enterprises. This forum waaded in 2002 to discuss issues relating to
proposed new financial reporting regulations far Husinesses if its members and how they can
create greater transparency for investors. In 2@0d,Forum issued a common standard for
assessing and disclosing embedded value, The Eamdprabedded Value Principles.

In section 5.4, a high-level application of the dfinial REPorting concept for life insurance is
described.

Section 5.5 summarises the preceding sectionsaftthpter and presents the conclusion.
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5.1  Recognition an measurement — ||

In International Financial Reporting Standardsuiasce contracts are covered in IFRS 4 that
was issued in March 2004. This Standard definagamee contracts as follows:

A contract under which one partghé insurer) accepts significantnsurance risk from another party tiie
policyholder) if a specified uncertain future event(the insured event) adversely affects the policyholder.

As regards life insurance, the specified uncertaient may be death of a certain person (during
his whole life or before a specified date) or suaViat a specified date (in the case of
endowment), or a series of specified dates (inctiee of annuities) during his life or during a
specified period. IFRS 4 also addresses investrmemiracts with a discretionary participation
featurd®. Such contracts are often issued by insurancepeiges, but are not insurance contracts
because they do not contasignificant insurance riskAn example is a contract where the
mortality benefit each year is so close to the @alfithe funds paid in so far by the policyholder
that it is practically irrelevant to the financiasults of the enterprise whether the policyholder
lives or dies.

IFRS 4 does not give much guidance with respe¢héomeasurement of assets and liabilities
associated with insurance contracts. The IASB @elctd address this in a separate standard. This
means that insurance enterprises are allowed ressogand measure insurance assets and
liabilities according to their existing practicendre are some exceptions to this, however:

e Catastrophe and equalisation provisions are @Hpliproscribed from being included in
liabilities.

» At each financial reporting date, a liability agacy test (this is an inverse impairment test
for liabilities) should be carried ouht leastthe contractual cash flows, the related cash
flows from handling and maintenance expenses améxpected cash flows from embedded
options and guarantees (see 4.1.3) should be tateaccount. If such a test shows that the
carrying value of the liability is inadequate, #rgire corresponding deficit is charged to the
profit and loss account.

Many insurance companies in many countries use adstfor recognition and measurement of
insurance assets and liabilities that are reladediies issued by national insurance supervisors.
Such rules are often primarily concerned with pnegde related to meeting contractual
commitments and not too much with transparently sugag the performance of an insurance
enterprise. Consequently, it is possible that inirdarnational group of insurance enterprises
insurance assets and liabilities of different memlmf the group are measured differently. The
Netherlands financial reporting legislation exgliciallows this practice (Section 446(3) of Book
2 of the Netherlands Civil Code). The main reasantfiis is that IT systems that are used to
measure insurance liabilities are often based guolatons by national supervisors. Until now,

40 A discretionary participation feature is defined as a cottahcright to receive additional benefits
supplementary to the guaranteed benefits. These benefltkedyeto be a significant portion of the total. The
timing and amount of these supplementary benefits are ctraligcat the discretion of the issuing enterprise.
Discretionary participation rights may be contractually relatedeqtbfit or loss of the issuing enterprise in
general, to the performance of a specified class of aistoa to the investment returns of a specified pool of
assets.
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such IT systems have often appeared to be inserffigi flexible to measure insurance assets and

liabilities using alternative principles in a rddla way and without undue cost.

The remainder of this section addresses the fatigwsibjects:

* Recognition and measurement of insurance ligsliaccording to US financial reporting
standards (US GAAP). | have selected US GAAP bexdhsse rules are specifically
designed for the purposes of (transparent and aetg\inancial reporting rather than for
only prudential purposes. They have existed for ualrer of years. Furthermore,
international insurance enterprises that are listed US stock exchange are required to give
some information based on US GAAP. Consequently, G/AP is the only “common
basis” for certain international insurance groups Which data are available at time of
writing.

» Practical applications of recognition and measwet by four international insurance
groups. These are all listed on a US stock exchamp&h makes it possible to perform
some high level analysis of the impact of US GAAPrélation to the national rules that
apply to these groups.

»  The most common rules for measuring assets iclwpolicyholders’ funds are invested in
relation to the measuring principles of the insaeagroups reviewed.

» A brief description and analysis of the planstloé IASB for a standard on measuring
insurance liabilities.

5.1.1 Measurement of insurance liabilities in accordance with US GAAP

Insurance contracts, including the rules about rdmognition and measurement of liabilities

resulting from such contracts are addressed inrakey@onouncements of the Financial

Accounting Standards Board (FASB).

«  FAS 60: Accounting and Reporting by Insurance Emises (June 1982).

« FAS 97: Accounting and Reporting by Insuranceefmises for Certain Long-Duration
Contracts and for Realised Gains and Losses frens#fe of Investments (December 1987).

 FAS 120 Accounting and Reporting by Mutual Life Insuranagefprises and by Insurance
Enterprises for Certain Long-Duration Participat®gntracts (January 1995).

FAS 113 covers reinsurance and is not addressiisisection.

The standards mentioned are designed to applystarance enterprises rather than insurance
contracts.

FAS 60 deals mainly with conventional types of masice where the long-term contracts are

assumed to have guaranteed premiums over themdetif the contract and provide guaranteed

benefits, sometimes with some type of profit pgtiion feature added. The calculations and
estimates that determine the measurement of inseirebilities start at the time of selling the
contract. The relevant aspects are:

e The expenses that have already been incurretithattime of sale (product development,
marketing, distribution, etc.). Under a pure maighsystem, all these expenses would be
deferred and set off against the profits of thetmat sold. However, FAS 60 restricts
deferral to those expenses that are primarily edldb the sale or renewal of insurance
contracts and are sufficiently variable in relationthe sales volume. The expenses that
qualify for deferral are amortised over the premipaying period of the contract.
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e The “standard cost price” of an insurance comti@ansisting of:

—  Expected cash flows from benefits, based on astisnof expected mortality, morbidity
and surrenders.

—  Expected cash flows from expenses to be incutueithg the lifetime of the policy.

— Adiscount rate based on assumed future investyields.

— A provision for adverse deviations (PAD) intended reflect the uncertainty and
volatility regarding the estimated future cash fovand the volatility in the
development of the value of funds invested.

Typically, this “standard cost price” of an insucarcontract includes a surcharge for risk. As has
been discussed in section 4.1, there is a goodmedas including such a surcharge. Uncertainty
about future cash flows gives rise to the requimnfer economic capital. Hence, economic
capital is a “raw material” in manufacturing anursnce contract and its cost is an integral part
of the “standard cost price”. Section 4.5.1 shdwat in fully transparent (insurance and capital)
markets, the PADs are equal to the cost of theimredjgolvency. It is fair to say that FAS 60 does
not mention this (or any other) reasoning for tgkime risk of adverse deviation into account.
Figure 5-1: FAS 60 recognition of margins According to FAS 60, the insurance
liabilities are estimated each year as the
discounted value of future cash flows
from benefits, expenses andet
premiums. By definition, the insurance
liability amounts to zero at the start of
the contract, before any premium has
been paid (unless the premium would

premium 10 a 2 3 a 5 be inadequate, which is discussed
rate below).

The net premium, the assumptions for
estimating future benefits and expenses
and the discount rate remain the same

WDAC Mortality during the lifetime of the policy. Figure
Maintenance expenses WPAD 5-1 shows how margins are recognised

Profit margin Acquisition expenses over the lifetime of the policy,

assuming that all cash flows are equal
to the expected cash flows. Mortality and expensBd$are released to the extent the “services
are rendered” (i.e. mortality benefits settledunasice book serviced). The PAD included in the
interest rate is released as a margin betweenetdleénvestment yield and the technical interest
rate used. The remaining profit margin is recoghiseer the total lifetime of the contract. If the
premium-paying period is less than the lifetimetlué contract, the remaining profit margin is
recognised as income in a constant relationship thi¢ insurance business in force (or over the
expected period of benefit payment for annuity ats).

If we compare this approach with International Ricial Reporting Standards that are currently
available, the profit pattern described here begeat similarity to the profit recognition on
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construction contracts according to IAS 11 or servontracts according to IAS 18, paragraph
204

Each reporting period, a liability adequacy tespésformed by estimating future cash flows on
the basis of the most recent information about alityt morbidity and expenses and by
discounting these cash flows using the latest ntsignto future investment yields. If the
discounted value is higher than the recorded ligsl based on the historical assumptions, the
recorded liabilities are increased to the higheroam and the difference is recognised
immediately as a loss. The new assumptions renpgilicable until settlement of the contract or
time the next inadequacy is encountered.

In summary, the measurement according to FAS @&Beisnverse of the cost or lower realisable
value used for fixed assets or inventory. Howewee cost category is missing in the “rate or
higher” test. The new, less favourable, assumptamesexpected values of parameters without
regard to any risk of further adverse deviationsplicitly, this means that the cost of allocated
solvency is not considered an integral part ofdfaedard cost price. Hence, insurance liabilities
may be carried at a lower amount than their reasavalue (i.e. the price at which an
independent party would be willing to assume sughilities). In my opinion, PADs should be
reinstated at the level of the cost of allocatetleswy in a situation of inadequacy for the
following reasons:

e It recognises that solvency is a raw materiamanufacturing an insurance contract for
which the expenses should be taken into accountwalssessing the amounts for which
insurance liabilities can be settled.

e It prevents the book value of shareholders’ ggdiom exceeding the part of the
fundamental value of the enterprise attributedridorce business (discounted value of
shareholders’ cash flows).

e It prevents insurance liabilities from being ésdr at an amount lower than the value
realisable in a transaction to transfer the ligpild a third part§2

As already noted, FAS 60 deals with conventionaliiance contracts where conditions remain

the same over the lifetime of the contract. Oneadepe, i.e. premium payment during a limited

period, has been discussed above. In such a sityatiofit is not recognised over the premium-

paying period, but over the total lifetime. For mdlexible contracts, for which the terms are not

fixed and guaranteed, the rigid “locked in” prirleimf FAS 60 will not work. Such contracts,

usually called universal life contracts, may hawe of the following features:

*  The amounts that accrue to the benefit of theploblder are based on the development of
an investment pool, an index or similar, and matyt@oguaranteed.

»  The amounts charged to the policyholder for egpenmortality coverage, etc. might not be
fixed and guaranteed (see the example in sectidn wihere the expense loading is a
percentage of the funds invested).

41
42

Recognition of revenue by stage of completion of a tritsa

The normal consideration for measuring tangible assetdaskat the highest of direct and indirect realisable
value. In this situation involving liabilities, we are looking at the dstvof direct and indirect settlement
values. In the situation of insurance liabilities, the direct redéisadlue will definitely include the cost of
solvency. Leaving the cost of solvency out of the indirealigable value would lead to an imperfect
comparison and would leave the shareholders with a risk#isatot been properly priced.
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e The policyholder has the option to vary the ptamifrom year to year without the consent
of the insurance enterprise.

Such contracts are dealt with in FAS 97. Accordingparagraph 17 of this standard, the
insurance liability should be the sum of the foliogecomponents:

a The balance that accrues to the benefit of policyholdettseadlate of the financial statements. This car] be
measured by the account balance communicated to the pddieyha similar value agreed in the policy
contract or the cash surrender value.

b Amounts charged to the policyholder for rendering fusewices. These amounts include the costs of those
future services and a profit margin.

c Amounts charged to the policyholder that are refundaliéeratnation of the contract.

These types of liability include the unearned profier the remaining lifetime of the contract. If
there is a probable loss/deficiency for the renmgjnperiod, this is added to the insurance
liabilities and charged to the profit and loss agdo

Unearned profit is recognised over the lifetimehef policy in proportion to the services that are

rendered (mortality cover, policy maintenance, assmagement, etc.). Unlike for conventional
insurance contracts:

Figure 5-2: Profit recognition and DAC amortisation FAS ¥ e Deferred acquisition costs (DACSs)

are amortised in proportion to the

40 20 recognition of unearned profits and
o s not relative to the premiums
25 | received.

20 +
15 +

L 10 » Estimates of future gross profits
have to be evaluated regularly. If

o T ° the pattern varies from the

| originally expected pattern, DAC

1 2 3 4 5 6 7 8 9 10 amortisation is adjusted according-
I Estimated Gross Profit Iy.

[IRevised Gross Profit at Year 2 Figure 5-2 shows the pattern of DAC

DAC year 1
=——=DAC year 2
Source: FAS 97, appendix B

amortisation in relation to gross profit
recognition. The figure is based on
appendix B of FAS 97. Initially, the
present value of the total deferrable
acquisition costs amounts to 50.3% of the presahievof gross profit. In year 2, there are
surrenders in excess of the assumptions. Thisaeesethe gross profit (surrender profit) for year
2, but decreases the present value of the unresexyigross profits. The revised ratio of deferred
acquisition costs to gross profit is 51.7%. The DA@ortisation in year 2 includes a “back
service” amount for adjusting the previous peritmithe new pattern.

Similar to the FAS 60 for conventional insurancatcacts, FAS 97 applies an “inverse cost or
lower” principle; there is no principal differendeetween those two standards concerning
measurement. This implies that, if the insuranedilities based on the actual best estimate
exceeds the balance of policyholders’ liabilitiesd adeferred acquisition costs, a loss is
recognised to (first) effect an extra amortisattddAC and (second) increase the policyholders’

-153-



liabilities. Liability Adequacy Tests are perform@&mh homogeneous groups of policies. The
adequacy of liabilities is tested against expectaldles without any prudence margins (even
excluding a margin equal to the cost of solvendyictv is, in my opinion, an integral part of the
costs of an insurance contract).

Recognition of premium income and benefits is adjmo the nature of universal life contracts.
Neither the premiums collected nor the return dicgbolders’ balances is recorded in the profit
and loss account. The profit and loss account @amjudes assessments against the account
balance (for mortality covers, expenses, etc.)nasme and benefits in excess of the account
balance and costs as expenses.

Neither FAS 60 nor FAS 97 gives guidance on howeat embedded derivatives (e.g. surrender
options, guaranteed annuity options, options tee@ge or decrease the premium) and guarantees
(such as the interest floor in the example in eac#.5). Derivatives (including embedded
derivatives) are dealt with in FAS 133. This staddscopes out most insurance contracts under
FAS 60 and FAS 97, but prescribes unbundling of edded derivatives under certain
circumstances, the most important one being tthet €conomic characteristics and risks of the
embedded derivative instrument are not clearly acldsely related to the economic
characteristics and risks of the host contra¢PAS 133, 8 12a). The appendix to FAS 133
discusses a number of examples, such as guaramieedum death benefits (the value of the
policy depends on the value of the underlying itwest, but if the policyholder dies before
maturity, the highest of the fund value and theuaudation of premiums plus minimum interest
is paid). The FAS concludes that such a GMDB (a@liaranteed Minimum Income Benefit) is
not a derivative that needs to be unbundled bedhaseayment is life contingent, in other words
depends on an insurable event. Statement of PogB®P) 03-43, issued in 2004 by the
American Institute of Certified Public Accountanggyes additional guidance for the recognition
of liabilities if their total exceeds the policylelrs’ account balance. These additional liabilities
are based on the so-called benefit ratio, i.eptiegent value of the expected benefits (e.g. death
benefits) divided by the present value of the etgmecharges levied from the policyholders. The
preferred way to assess the expected value of ilenefl assessments is stochastic. The example
in chapter 4 demonstrates that guaranteed betedilsto a higher expected value than benefits
that do not have a minimum guarantee, the diffexdneing the time value of the embedded
option. | add a simple example here. Suppose lieabénefit for a policyholder is determined by
rolling a dice. The expected benefit is the averaigg, 2, 3, 4, 5 and 6, i.e. 3.5. Now, suppose
that the minimum guaranteed benefit is 3. The ebgokbenefit is then the average of 3,3, 3,4, 5
and 6, i.e. 4. The conclusion is that under SOR-Q3 US GAAP allows (or even requires)
consideration to be given to the time value of etdeel options, even if there is no direct liability
adequacy issue.

So far, insurance contracts with fixed premiums gadranteed benefits have been discussed, or
contracts with variable premiums and certain eldmehat are not guaranteed, but all with
shareholders involved and shareholders’ profitauirety measurement. Remember from the
analysis of section 4.2 that, apart from puttingreholders’ equity at risk, policyholders’ benefits
can be guaranteed by simply including a solvenargdin the premium rate. The surplus that is
likely to occur is then given to the policyholder @ profit share (in cash or additional benefits)
when it is no longer needed to stand at risk. Thike principle mutual insurers apply, although

43 Accounting and Reporting by Insurance Enterprises totaB Nontraditional Long-Duration Contracts and
for Separate Accounts
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shareholders (capital) and policyholders (extramjuen) often jointly supply the necessary
buffers. The special features of this type of iasge contract are addressed in FAS 120. The
characteristics mentioned by this standard are:

a The contracts are long-duration participating contracts teatxpected to pay dividends to policyholders
based on actual experience of the insurer.

b Annual policyholder dividends are paid in a manner thatifiEdivisible surplus and distributes that surplus
in approximately the same proportion as the contracts aederad to have contributed to divisible surplus
(commonly referred to in actuarial literature as the contribygrnciple).

Annual policyholder dividends should be reportegasately as an expense in the statement of
earnings and should be based on estimates of ammautrred for the policies in effect during
the period (SOP 95-1, paragraph 14).

The net level premium reserve is calculated basedigddend-fund interest rate and mortality
rates used in the pricing of the contract. If thasenot available, cash surrender values according
to the contract should be used.

Terminal dividends should be accrued if the follegvconditions are met:

*  Payment of the dividend is likely.

*  The amount can be reasonably estimated.

5.1.2 Measurement of investments related to insurance companies

Most of US GAAP financial reporting rules with resp to financial investments covering
insurance liabilities come from FAS 115 and varidogerpretations of it. IFRS financial
reporting rules come from IAS 32 and 39. Theredifferences between the hundreds of pages of
those statements that | would like to leave tortted financial reporting scribes; the following
describes the general idea.

Basically, five categories of financial investment® relevant to life insurance enterprises in
relation to insurance liabilities.

Category Measurement features

Loans and receivables originated by the enterprise (sugmortised cost, i.e. amount at initial recognition:

as mortgage loans). - redemptions

+ cumulative amortisation of the difference between
initial amount and the maturity amount

- impairment/unrecoverability

Held-to-maturity investments with a fixed maturity dateAmortised cost
(the insurance enterprise has the positive intent and
ability to hold them to maturity).

Investments available for sale with a fixed maturity datEair value. Unrealised differences between fair value jand
(everything that is not self-originated, held-to-maturity @amortised coéf included in the statement of changes
held for trading). equity (US GAAP: Other comprehensive incofife)

Realised differences between fair value and amortised
cost in profit and loss account.

=}

44 Amortisation of any premium or discount is recorded inpitadit and loss account. In other words interest on

available for sale investments with a fixed maturity is recoedekle effective yield.
45 |IFRS also permit to include unrealised results on availabkafe assets in the profit and loss account.
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Category Measurement features

Other financial investments available for sale (such agsFair value. Unrealised differences between fair value jand
shares). cost included in the statement of changes in equity (US
GAAP: Other comprehensive incorfig)Realised
differences between fair value and cost in profit and loss
account.

Held for trading. Fair value. Realised and unrealised gains and losses

through profit and loss account.

Under certain circumstances, IFRS permit designatiban investment as “fair value through
profit and loss” (similar to held for trading). Suvestments are carried at fair value and all
unrealised and realised results are included ifit@nod loss. This category is useful for insurance
enterprises that carry investments for the accandtrisk of policyholders in their balance sheet.
In this situation, the movement in insurance li¢ibs includes unrealised gains and losses and is
recorded in profit and loss. Recording the corredptgy unrealised gains and losses on the
investments in the statement of changes in equiyldvliead to a needless financial reporting
mismatch.

This is not the only mismatch that could occurralue accounting for certain classes of assets
without recording the matching movement in insueafiabilities leads to the recording of a
volatility in earnings that only exists in accoumgtiand has no economic meaning. This is one of
the major criticisms of financial reporting ruleg the insurance industry. Before going deeper
into this, it is useful to look at the major influzes on fair value.

Table 5-1: Main forces affecting fair value

Influence Investments with a fixed maturity | Other financial investments (equity
date investments, etc.)
Market interest Fair value
Expected cash flows Possible impairments Fair value and
Volatility of expected cash flows Credit spread Risk premium
Preferences Yield curve
Credit spread

If there is an active market, the forces mentioime@iable 5-1 result in fair market values that are
free of risk and arbitrage. Only a movement inrik-free yield curve can be expected to have a
direct effect on insurance liabilities. For the esthmovements, the effects depend upon profit
sharing and bonus arrangements.

46 The standards also permit to include unrealised resultsvaitatse for sale assets in the profit and loss
account.
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I nvestments with a fixed maturity date

The insurance industry has a long history of meagunvestments with a fixed maturity date at

amortised cost. This matches the measuring systemsonventional life insurance contracts,

which use historical assumptions (including a histd discount rate). Hence, in the situation

where insurance liabilities are matched at inceptiith fixed interest investments with the same
duration as the liabilities, market interest ratas move in any direction, but the cash flows that
are needed to meet the commitments are not affected

For investments that are held-to-maturity, thistesys still works. However, most insurance
enterprises hold investments with characteristies &re in harmony with the insurance liabilities
until the maturity of those liabilities, but thesevestments do not necessarily consist of
unchanging titles. During the lifetime of the inance liabilities, investment titles are exchanged
because of realignment of the quality or the daratf the portfolio, or simply because it is
profitable. Consequently, for most fixed interestiuments the majority of insurance enterprises
do not meet the restrictions that standards impaosfxed interest instruments for them to qualify
as being held to maturity and most fixed interestruments covering insurance liabilities are
classified as available for sale (Example: Alliaaports in its financial statements for 2003 only
€ 4 billion held-to-maturity bonds. Allianz’s avdike-for sale-bonds amount €211 billion). In

the theoretical situation that an insurance ligbitierfectly matches the covering fixed interest

investment:

e A movement in equity occurs if and when markekiiest rates change, whereas that
movement in equity should not exist, because iffset by an unrecorded movement in
insurance liability.

A movement in profit and loss occurs if and whiea investment is sold after the change in
market interest rates, whereas that movement shmtlcexist, because the sale does not
change any net value.

These effects can be neutralised by letting therarse liabilities move with market interest
rates. The implementation of such a rule is nopk#mbecause active markets blend the factors
mentioned in Table 5-1 to form a risk-neutral arliteage-free price. Insurance liabilities whose
expectation and volatility in cash flows move torsoextent independently from the assets have
no active markets, so the factors mentioned haveetonodelled to reflect a risk-neutral and
arbitrage-free value.

The effects of impairments and defaults are re@bidehe profit and loss account irrespective of
whether the investments are classified as heldatuity or available-for-sale. Movements in the
fair market value of fixed interest investments raan always be identified as possible
impairments or defaults because movements in cepiléads cannot always be separated into
temporary movements and non-temporary movementsvelder, the points of attention in
identifying an impairment or default are the samedach category of asset. The challenge is to
identify changes in the uncertainty about futurehciows (reflected in higher credit spreads) that
increase the risk of default, but may represeptgbrary effect, and the changes in the expected
value of cash flows from the investment instrum@vttich for fixed interest instruments means
that probably not all interest and redemptions Wwél received), which often has a permanent
effect. Both effects are autonomous and cannotelsed to the value of insurance liabilities
unless such liabilities are linked to the valughef assets under review.
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Equities

Equity investments are often held for the accoumtt @sk of the policyholder, but also in the
general account or a with-profit fund, because eshaften give an attractive yield over the long
term. This attractiveness is partly due to the faat equities are a reflection of the real economy
and therefore contribute to the protection aganfkition.

Annual movements in equity investments are ofteatierin relation to the long-term trend (see
chapter 4, Figure 4-10), which has often lead ssatisfaction in the insurance industry about
reporting on annual results. There have been m#eynpts to separate the real earnings trend
from the random movements. Until now, a numbernsiiance companies in the Netherlands
took all realised and unrealised net gains to gqaitd recycled them to the profit and loss
account based on a long-term historical averagkl.yiehis method is often associated with
income smoothing, but look at it from a differengke. In the example used in chapter 4, we saw
that we could split the life insurance liabilitiego the value of the underlying investments and a
written put option that represents the risk tbat maturity the value of the investments is
insufficient to meet the guaranteed mininfdnif the value of the investments goes down, the
value of the put option goes up, thereby reflectirgincreased risk that the investment fund will
be insufficient to meet the guarantee. The votgtiln earnings and equity is captured by the
value of the option. In the example, it has beesum®d that the underlying value develops
according to a Brownian motion, with each year'slgideveloping independently from other
years. If this assumption is replaced by the astiomfhat underlying values revert with a certain
speed to a certain long-term mean (e.g. the Omstélehlenbeck mean reversion process), the
volatility in the option value (and consequentlye teffect of annual movements in the value of
equity investments) is dampened. Clearly, suchoaptialuation models are superior to the
retrospectively oriented approach described abdlewever, the outcome may in certain
circumstances be the same, with the main parameteas option-pricing model (volatility,
reversion speed and mean to be reverted to) beasgdbon historical observations. There is
empirical evidence of mean reversion tendencieseaf after-inflation stock returns (see a.o.
Siegel, 1998, page 32) for long holding periods. eilbr the holding period of equity
investments is long and stays long depends ongtiens that the policyholder has (for surrender,
switch of investments, etc.) and the extent to White underlying equities are linked to the
benefit. If there is a full link, the holding peti@ecreases from year to year as maturity nears and
the volatility increases. If the enterprise hasszrétionary right to smooth the yield on equities
over a period of time and to transfer investmemtsvben generations of policyholders (i.e. the
timing of liquidation of certain investments is diotked to a certain benefit), volatility may be
kept at a lower level that is associated with leergr holdings.

In the UK (Prudential is an example, see sectidm3}, with-profit life insurance contracts are a
popular form of cover. These are contracts witbva guarantee relative to the premium rate. The
surplus in the premium is initially retained andand when it is no longer needed to back the
guarantees, is divided between the policyholdedsthe shareholders in contractual or regulated
proportions. The distribution takes the form of meral bonuses and (often-smoothed)

47 In the case of a general investment account for polidtbsanguaranteed benefit and a profit share, the model
is more complicated because the insurance enterprise haptthe of aligning the investment mix to the
situation from time to time, and the timing of the sharing in thiplss in excess of the guaranteed minimum
by the policyholders is often at the discretion of the enterprise
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reversionary bonuses. This allows the insurancerprise to invest more heavily in real values,
because the peaks and surges are smoothed byrbe policy (Booth et al. 1999, page 179).
Since the surpluses for the shareholders beconifalaieaat the time the bonuses are vested or
distributed to the policyholders, these have thmesamoothed pattern. Many proprietary life
insurance enterprises record the undistributedlssep in with-profit funds in a fund for future
appropriation. Profit for shareholders is recogaise the time of distribution from this fund,
which depends on the surplus accumulated, the anoduaquired solvency and a “contractual”
smoothing process. Such a fund for future apprtpriandisputably includes a part that is for the
benefit of the shareholders. However, this canmotdnched before it has served its purpose to
back guarantees and policyholders’ reasonable &fmts, and becomes available for
distribution. The movements in the shareholderstipo of the fund for future appropriation
(FFA) are far more volatile than the annual unlagkirom the FFA.

In Canada (Manulife is an example, see sectior3plife insurance enterprises top off the annual
volatility in certain categories of investment bging a moving average of market values instead
of the market value at a certain balance sheet Batalised gains are deferred and recognised in
the profit and loss account according to a patteshcreates a long-term moving average of yield
on equity investments. Other enterprises look fkr@ative earnings measurements instead of net
profits. These are discussed in section 5.2.

Real estate

Real estate is often a substantial category ofsimvents held against long-term insurance
liabilities. Here, US GAAP is different from IFR3-RS has a separate rule for investment
property. This rule permits an enterprise to measavestment property at fair value with all
realised and unrealised gains and losses to beregkin the profit and loss account. According
to US GAAP, all real estate is to be measuredstbfical cost less depreciation and impairments.
Realised gains and losses are presented in thie gamdfloss account.

5.1.3 Measurement of insurance liabilities and related assets by selected enterprises

The selected enterprises report their equity asdlteon a national or (Allianz) IFRS basis and
on a supplementary US GAAP basis. Allianz measitsesmsurance liabilities according to US

GAAP and its investments covering insurance litibgiin accordance with IFRS. The purpose of
this section is to identify the main differencedwren national methods and US GAAP and to
highlight some special considerations. Table 54&rsarises the differences for equity and for
insurance liabilities and investments respectively.

For Prudential, the difference between US GAAP tgqaind their financial statements equity is
relatively large. This is mainly caused by the fifod future appropriation with respect to the
with-profit funds. These with-profit funds are tee lseen as a joint venture between the
shareholder and the policyholder. The shareholdigpl®es some equity and services the book of
insurance business. The policyholder pays a cestajplus in his premium. Equity and surpluses
remain at risk within the fund until they are nader necessary as security for the insurance
liabilities. At that time, any surplus is allocategtcording to a contractual formula to the
shareholders fund or distributed to the policyhdde the form of bonuses, additional benefits or
some other form. For local purposes, the surplasesdrawn from the with-profit funds when
they are distributed.
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Table 5-2: Main differences from US GAAP

Allianz Axa Prudential Manulife

2004 2003 2002 2004 2003 2001 2004 2003 2002 2004 2003 2p02
Equity according to balance sheet 30,82828,592 21,674 26,157 23,401 23,711 6,071 4,651 5,654 14,282 5,703 5,286
US GAAP equity 33,380 30,825 22,836 30,431 24,918 23,857 8,406 7,276 7,499 16,604 7,265 6,853
Difference 8% 8% 59 16% 6% 1P6 38% 56% 3p% 16% 27% B0%
Life insurance liabilities balance sheet| 355,19811,471 305,763| 272,160 259,532 263,172| 148,864 143,556 165,760 86,047 35,623 38,480
Identified US GAAP differences 187 205  (290) 9,718 7,500 6,935 (3,123) (1,028) (2,115)
As a % of balance sheet value 0.0% 0.0% 0{0% 0.1% 0.1%0.1%) 6.5% 5.2% 4.29 (3.6%) (2.9%) (5.5p0)
Investment assets balance sheet 217,0986,335 189,172| 222,902 204,350 204,359| 183,882 170,602 177,204 104,117 46,433 47,476
Identified US GAAP differences (226) (42) (16) 4,483 2,270 408| (6,720) (4,329) (4,97B) 6,400 3,256 2,763
As a % of balance sheet value (0.1%)  (0.0%) (0Jo%) %2.0 1.1%  02% (3.7%) (2.5%) (2.8%)  6.1% 7.0% 5.8%

US GAAP requires that the enterprise’s share instipluses shall be recognised if such future
benefits are likely and can be measured in a reddpnaccurate way. IFRS 4 permits

discretionary participation rights as describedvabto be included in equity on a separate line
(since it is solvency that remains at risk for nmegtinsurance commitments for as long as
necessary) or under liabilities. Prudential, in 8§ GAAP difference analysis, makes the
following comment on its considerations regardirithyprofit funds:

As most investments of with-profits operations are accoumtedrf a trading basis, the shareholders' 10% share of
the pre-bonus earnings is likely to be highly volatile from yeayear as a result of the fluctuations in investment
markets.

AXA is also to some extent in with-profit businessd reports the same difference from US
GAAP.

The negative difference in the value of investmarit®rudential is to a large extent due to the

valuation of real estate (US GAAP: historical clests depreciation and impairments). The most

typical differences in insurance liabilities are:

» Deferred profits for future services on limitecemium paying contracts and universal life
type products (lower US GAAP equity 6y3,320).

* Amortisation of DAC in accordance with expectaoss profit for universal life products
(higher US GAAP equity bg 2,305).

The difference in the valuation of investments éimsmpact on the technical provision as can be
seen from the total difference in Table 5-2. Depegan the terms of the insurance contracts, a
part of the value changes is for the account atpboblders.

AXA measures its investments at (amortised) cobe US GAAP adjustment to fair value no
doubt has an effect on the insurance liabilitiast this effect is probably dampened by the
adjustment of the with-profit fund for future appration.

Manulife measures equities and real estate at angoaverage of their market value. This
suppresses the annual volatility. At balance skegt, the carrying value was below the fair
value, which causes the positive difference in USAB equity. Typical for the measurement of
liabilities is that the assumptions are not locked
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Assumptions are updated regularly and the effects of &ayges in assumptions are recognised in incpme
immediately.
The provisions for adverse deviations are recognised amiamver the term of the liabilities as the risk of deviation
from estimates declines.

5.1.4 |FRSand measurement of insurance liabilities

At the end of the 2Dcentury and the beginning of the’2the IASB held extensive discussions
on the measurement of insurance liabilities. Ttegiget is fair value. However, there is no active
market for insurance contracts that produces afrésk and arbitrage-free value. Consequently,
such a fair value should be derived from other patars (market yield curve, risk premium, etc.)
and both complexity and room for volatility is huge

IASB has not yet come out in favour of embeddedieakven though it is often the basis on
which blocks of insurance policies are traded ana inanagement tool for many insurers, which
means that it has good odds for producing relikbleperformance indicators.

If embedded value were the basis for the measurenfeinsurance business in-force (i.e. the
complex of insurance liabilities, assets and théntanance organisation of the enterprise), all
profits except the cost of solvency would be reisgph at the moment of sale. This would be
inconsistent with the treatment of transactionshsag under construction contracts and service
contracts, where the profit is recognised “as thedaction fills” (Limperg, 1967, 307). Again,
the conceptual reason for such a treatment ighleatealisation principle follows the performance
of the enterprise relating to its core activitiegl aealised performance is key information for
users who are interested in value.

In its basis for conclusions to IFRS 4, the 1ASBrently puts forward the following tentative
conclusions for the measurement of insurance octstra

Assets and liabilities from insurance contracts should be mezhatitheir fair value with the following two caveats:

i Recognising the lack of market transactions, an entity mayeans$ity-specific assumptions and information
when market-based information is not available without undeeand effort.

i In the absence of market evidence to the contrary,stima&ed fair value of an insurance liability shall not|be
less but may be more, than the entity would charge to aceeptontracts with identical contractual terms and
remaining maturity from new policyholders. It follows that anumes would not recognise a net gain|at
inception of an insurance contract, unless market evidengefollowing a reinsurance arrangement, ngg]
available.

Some initial remarks can be made about this temtatbnclusion. With such an approach, not all
gains are realised at inception, which makes prefibgnition more in line with other kinds of
contracts (e.g. construction contracts). | wouléf@r that the available market evidence be
further restricted to situations where reinsurafre@sactions or similar transactions giving the
market evidence are effectively concluded.
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The “entry market” fair value as suggested by th8B is not always easy to obtain. Insurance
enterprises do not sell contracts with all typematurities (e.qg. if a 20 year endowment is sold in
year 1, a quotation for a 19 year policy in yeais2not necessarily available. Furthermore,

incidental discounts due to market

Figure 5-3: Changes in measurement . . .
circumstances or spemal occaslions may

Integraxost price play a role.
At inception [ B | The fair value tentatively defined by
the IASB is not a value that will ever
Alternative 1 | il be the basis for a purchase and sale
transaction of a block of insurance
Alternative 2 | T | business  between  knowledgeable,
willing parties. It has (and most
Alternative 3 | 1 | probably  unintentionally) more
characteristics of replacement value,
‘ O Best estimate @ Prudence margin O Profit margin ‘ E(L)l;[nlt IS defmltely an interesting starting

An important element is that the margins embeddetie products (see section 4.6) are (as with
any other transaction by any other business) réasednvhen the services are rendered. This
gives rise to an interesting measurement issueighgttown in Figure 5-3. This figure shows a
technical liability at inception that has been bifited into an integral cost price (as defined
earlier, this consists of a best estimate of futtesh flows, increased by a prudence margin
required by the market, consistent with the costlidcated capital) and an expected profit
margin. The figure further shows what happens &rat valuation moment the integral cost price
is higher (e.g. due to a decrease in the inteags).r

Alternative 1 sets the increase off against theilavi@ margins. Consequently, there is no
measurement effect unless the margins become weggtwever, future profits will be lower.

Alternative 2 records the increase in the integost price and leaves the margin unchanged.

Alternative 3 restates the total liability to fullseflect the sales price at the moment of
measurement. Hence, if products are sold with &drignargin, the unrecognised margins of
products sold earlier are increased accordingly.

Alternative 1 has a disadvantage if assets aréedaat fair value: it retains the “false volatility
in equity and earnings that US GAAP and IFRS hayaesent, because the value of assets may
move, while the value of liabilities stands still.

Alternative 3 measures the total liability at itefflacement value”. Apart from the fact that such
replacement values may be hard to obtain for feflithes of liabilities, it shifts margins between
the future and the period of remeasurement. It ev&n mean that a loss is incurred in the period
of remeasurement at the benefit of future profisich is counterintuitive or may be even wrong.

Alternative 2 seems to be the most practical smutihe parameters and assumptions to perform

an “unlocking” can be assessed in an objective a@y it does not change the pattern in the
recognition of margins. Equity and results are aafffected by the net volatility in assets and
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insurance liabilities. A question remaining is witmtdo with the surpluses and deficits that result
from the net mismatch between insurance liabilides the relating investment assets. Should
they be recognised as gains or losses or be sagafifist the “stock of profit margins” until these
are negative and a liability adequacy issue arises?

The last option would be consistent with currerérinational financial reporting standards for
other industries and other types of contracts: ntmées, work in progress, long-term service
contracts are measured at (amortised) cost anesiits of truing up of estimates are recognised
prospectively unless they affect the assets orilitieb at a certain date (i.e. there is an
impairment or a liability adequacy issue).

However, applying the first option will give infoation about the “real volatility” that results
from the enterprise’s choice of the nature and tthmaof assets against the liabilities. This
information is exceptionally relevant to the uskfimancial statements.

Later in this chapter, the financial REPorting agpicfor life insurance is demonstrated. In view

of the step-by-step approach of this concept, tifermation according to both options is
provided.
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5.2  Performance, credibility and risk measurement 5|:":
When analysing the annual records of historicalneseof a life insurance enterprise, the
following questions are relevant:
*  What is the short-term progress in relation télfing the terms of (long-term) contracts and
other plans?
*  Which fluctuations are observed in variables amdnts that are beyond the control of the
enterprise?
*  What are the differences between previous perextsnates and actual developments?

IFRS 4 only deals directly with the last two quest and focuses on identifying and explaining
amounts from insurance contracts and understandexgmount, timing and uncertainty of future

cash flows from them. In the basis for conclusithies|ASB states that IFRS does not require the
disclosure of key performance indicators. The |AgHls to this:

However, such disclosures might be a useful way for surém to explain its financial performance during the period
and to give an insight into the amount, timing and uncertainitg éiiture cash flows.

| would add to this that reporting on performaneelways important in order to explain which
part of the realised cash flows and operationafitsris due to core activities of the enterprise
(and are likely to show a future trend) and whielnt is expected to follow a random walk (see
also chapter 3).

Appendix 5-11I summarises the main disclosure tspiequired by IFRS 4 and compares these
with the disclosures required by the European Emibédvalue Principles, which are further
discussed in section 5.3. The appendix shows thies@nd the most typical subjects to disclose
according to the implementation guide. The standeacgliires risks to be looked at “though the
eyes of management”, but does not define fixed rteygpformats. The consequence is that the
quality of business control and the identificateord management of risk has a direct relationship
to control over financial reporting, and a strongegration between operational processes and the
financial statements’ closing process is needeipply these disclosures successfully.

| further elaborate on some typical disclosureswel

Roll forward schedule of insurance liabilities

Table 5-3shows a roll forward schedule of insurance liab#itas suggested by IFRS and the
format used in the annual returns by life insuraraterprises to the Netherlands Insurance
Supervisor (DNB).

The bold lines in the second column indicate moveméhat are based on historical events
without any judgmental element. Credited investmiegome includes minimum guaranteed
interest, movements in investment funds for theoaot and risk of policyholders, contractual
bonuses and discretionary bonuses (vested andtedyewhich may have a different character
for which further disclosure is appropriate.
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Table 5-3: Roll forward schedule

Implementation guide IFRS 4 Return DNB
Opening balance Opening balance
+/+Additional insurance liabilities arising +/+Premium income
-/- Expense loadings
-/-Cash paid -/-Benefits paid
+/-Income and expense during the period +/+ Investrimcome credited
+/- Technical results
+/-Acquired from or transferred to other insurers +/-Acquired from or transferred to other insurers
+/-Exchange differences +/-Exchange differences
Closing balance Closing balance

Technical results involve experience results (which based on historical observations versus
earlier assumptions) and changes in assumptionst dbture cash flows). Such information
could be further refined to a performance indicgtbe underwriting skills to create a positive
technical margin) and a credibility indicator (thecuracy of financial reporting estimates). An
analysis such as this directly interacts with thenping and control cycle of a life insurance
enterprise (see Booth et al., 1999, page 258). iShighat standard setters obviously want to see
“through the eyes of management”.

Non-linearity in sensitivity analysis

A sensitivity analysis can be performed on varieaisables. One could measure the sensitivity of
net income, book value of the equity, fair valuahaf assets, or fair value of assets less liasliti

to the movement of an indicator (such as marketr@st). When sensitivity is measured against
net income or book value of the equity, it is pblkesthat a change below a certain level does not
have any material effect, whilst a slightly higlmeovement does. For example, a 0.5% decrease
in long-term investment income may not affect theurance liabilities because of sufficient
PADs. A 1% change may cause the carrying valu@biiities to fall below integral costs based
on realistic assumptions, thereby creating a nadteiifference. The implementation guide of
IFRS 4 requires taking such non-linearityo account. The risk management paragraph in the
MD&A of Manulife for 2003 includes a disclosure ttgives an indication of the level to which
interest rates would have to move in order to affiee book value of the equity. (In the financial
report for 2004, this information is not given ihig format; instead, the sensitivity to
shareholders’ economic value is presented.)

........ The actuarial reserves held by the Company as a¢nilmer 31, 2003 were sufficient to provide for |its
liabilities, on the assumption that long maturity risk-free interessrdo not fall, or remain below 4.5 per cent in
Canada, 4 per cent in the U.S., 4 per cent in Hong Kondgl.6 per cent in Japan for a prolonged period of tmea

in the case of U.S. fixed annuities, that short maturity risk-interest rates do not fall more than 0.5 per cent below
December 31, 2003 levels.

Market risks

IFRS 4 requires information about the sensitivity market risks. The US Securities and
Exchange Commission has already been specifyisgrégjuirement for a number of years, but
outside the financial statements (in a separate i&). The four enterprises selected to illustrate
this chapter all identify and evaluate market ies¢rates (a parallel shift in the relevant yield
curves), equity markets (a specific decrease intequarket indices) and currency rates (a
movement of foreign exchange rates against thertisgocurrency) to disclose on market risk.

They all give this disclosure in the form of a stwisy analysis. AXA gives a high-level
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specification of its life insurance liabilities fass of vulnerability to market risks (see Table
5-4). This information indicates the amounts exgdsea certain intensity of risk.

Table 5-4: AXA disclosure on risk exposure of life insurace liabilities

% of liabilities
2004 2003

No market risk because investments are for theuat@nd risk of the policyholder 236 22%
Guaranteed rates for the period of 1 year 11% 10%
Guaranteed interest rates, but no guaranteed edisé on surrender 17% 19%
Surrender and long-term interest crediting rate aputaes 38% 39%
Separate account insurance with guaranteed crgdites 11% 10%

100% 100%)

Allianz and Prudential both perform their senstjiviinalyses in relation to the market value of
their assets. AXA and Manulife present a net siitgitinvolving the life insurance liabilities).

Table 5-5: Summary of AXA's sensitivity reporting

2004 | 2003 2002 2001 2000 Measured against:

Impact on fair value assets/liabilities of upward
shift yield curves 100 bp (7Q0) (500 (400) (1,300) (1,000) Economic value
10% decrease stock markets n/¢g (1,600) (1,700) (1,60Q) (2,300) Economic value
20% decrease stock markets (3,30(8,300) (3,300) (3,100) (4,600) Economic value
10% increase of euro against all other currencies (36) 19 (48 (11) (240 Net income

Interest rate risk 2002 compared with 2001 duéhmge in scope (certain classes of business intliadehe first time).
Interest rate risk 2001 compared with 2000 duadteeiase in portfolios.

Equity price risk 2001 compared with 2000 due tprdesed market values in 2001.

Foreign currency risk 2003 compared with 2002 duédilar hedging programme in 2003.

Foreign currency risk 2001 compared with 2000 duewer net level of non-euro income.

Table 5-5 shows a summary of AXA’s net sensitiviéporting. Measuring sensitivity against the
fair value of the balance of assets and liabilitieplies that at least some information on the fair
value of insurance liabilities is available.

As stated before, IFRS 4 hardly addresses infoamain performance. The IASB only states in
the justification for its conclusions that infornmat on performance may be important to explain
future cash flows. It is my opinion that performaniaformation is crucial to understand the
amounts, timing and uncertainty of future cash fipwecause it reflects the enterprise’s core
competence for which the future repetition factwrthe factor most under the control of the
enterprise. | repeat my postulate from chapter.€, that a measurement of (fair) value as a
function of estimated future cash flows starts vaithanalysis of past performance.

There is considerable dissatisfaction among ins@raenterprises and users of financial
statements about the present profit and loss atsasrindicators of performance.

As can be seen from Appendix 5-1, the profit argklaccounts and the technical accounts for life
insurance are dominated by the net change in admlsheet line, i.e. the insurance liabilities. A
roll forward analysis on these insurance liab#itiwould be necessary to separate the cash
movements and the credibility, volatility and penmf@nce indicators. A useful format for
reporting results can be found in the financialesteents of Manulife (see Table 5-6).
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Table 5-6: Statement of Manulife’s sources of earnings

(In millions of Canadian $) For the years ended December 31

2004 2003 2002 2001 2000 1999 1998
Expected profit from in force business 80 1,190 1,068 918 805 747 665
Impact of new business (324) (183) (119) (195) (82) (242) (99)
Experience gains 715 362 215 118 69 136 11
Changes in actuarial methods and assumptions )(157 (78) (9) (131) (93) (3) (24)
Earnings on surplus funds 895 571 527 645 649 538 398
Income before income taxes 3,218 1,862 1,682 1,355 1,348 1,176 951
Income taxes (874) (316) (304) (196) (273) (302) (241)
Net income attributed to sharehold 2,344 1,546 1,378 1,159 1,075 874 710

Manulife describes the sources of earnings as tétige key tools in understanding and
managing our business”. However, their managemeigtaissions and analysis follows the
“traditional” reporting with occasional referencegerformance indicators (such as lapses and
surrenders).

Experience gains are not discussed by profit dsi@nortality, morbidity, expense margin,

investment spread, net surrender profits). Nevisise Table 5-6 tells a lot that would otherwise
be concealed. The expected profit from in-forceinmrss reflects the expected margins in the
premium rate or the insurance liabilities at ingapt This amount is a function of the business
volume and the margins embedded in the past sad@sactions. Both are indicators of
performance.

The negative impact of new business (on the anremllts, not on the achieved value) is
explained by the fact that part of the acquisittosts is recognised immediately as expense, but
also by the “conservative actuarial practices ...... strong initial reserves on new business”.
There is no information as to whether these stinitigl reserves on new business exceed the full
standard cost (including cost of solvency) as @efiim section 4.2.

Consistently positive experience indicates thatetkgected values for the assumptions have been
chosen prudently. This means that the expectedt framf in-force business reflects a margin on
already prudent estimates rather than the “baredjaexpectation by the company.

In 2004, the Canadian Institute of Actuaries issaadeducational note with recommendations
about the preparation of and the reporting on ssurof earnings. The format of the
recommended disclosure is to a large extent sinal#ne reporting of Manulife and includes:

»  Expected profit: This would include the releasanf the provisions for adverse deviations
(no distinction is made between the cost elemeth®fPADs and the real profit margin, as
in section 4.1 and 4.5), net management fees, dpreaeposits, etc.

* Impact of new business. This is not the valu@ei business as reported in an embedded
value roll forward, but the new business strainsealuby the fact that not all acquisition
costs can be absorbed in the first year's premiumieterred and the fact that (regulatory)
valuation may be different from pricing. Hence, awp of new business may give a false
signal that has to be counteracted by disclositigevi@dded or otherwise) of new business.

 Experience gains and losses. Here, the differdmeteveen the best estimate and the
experience is supposed to be reported. Consequeskperience gains and losses are
supposed to show a random walk rather than a toeradconsistently positive or negative
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amount. The educational note explains how to déhl uwnexplained variances and limits the
extent to which they are acceptable (no materigdxplained variances, no trend or

consistent direction, which would indicate struatuomissions from the analysis). This

indicates that (as is still common practice) thatt@ospective analysis is still assumed. An
accounting system that records earnings by sowecé&gnsaction or documented event may
enhance the analysis, improve control over repoggatiings and provide a better starting
point for the MD&A regarding earnings. In chapterm@roposition is given for how such an

accounting system might look.

* Changes in assumptions and other changes. Tlyisnwalve best estimate changes, but also
changes in margins for adverse deviations duedbaage in the credibility of experience
data. No explicit reference is made to the costséf (cost of solvency) that would increase
the integral cost price of an insurance product.

e Income on surplus.

* Taxes.

An important principle with respect to analysingr#ags by source is consistency with the
manner in which earnings are reported and descehddhe way the business is managed. Here,
too, a “look through the eyes of management” ismh&abe given.

The dissatisfaction of life insurance enterprisét wresent financial reporting focuses to a large
extent on annual changes in the fair value of assetthis respect, | would make a distinction
between fair value changes as a result of changdbei market interest and other changes
affecting fair value.

Changes in the market interest

Many fixed interest instruments held by life inswra enterprises cover life insurance liabilities
with a fixed interest guarantee. Although they woftlb not meet the strict criteria of standard
setters to qualify as held-to-maturity, it is a caisception that they are available for sale. At,bes
they are available for swapping. Once they are belibre maturity of the liabilities, another
instrument that also fits the asset liability motlek to replace it. Neither the realised result on
sale, nor the unrealised result when remeasurindaito value have any meaning without
considering the compensating effect the insuraiatglities have. The “old Dutch” solutidfis

to carry all fixed interest instruments at amodissost. When an instrument is sold before
settlement of the liabilities (in other words, stswapped for another instrument), the difference
between the sales price and the amortised coshdstised over the remaining lifetime of the
original instrument. This practice, often mistakenly seenirwome smoothing, ensures that
investment yields preserve their historical patt@rhich is correct in a situation where insurance
liabilities are based on their historical yield @sptions. Nevertheless, this accounting practice is
not permitted under IFRS (or US GAAP) and life irswce enterprises are forced to use fair
value for most of their fixed interest instrumetitat are not self-originated. Without considering
the movement in insurance liabilities due to marke¢rest changes, equity and (to a lesser
extent) net results show a wrong tendency: theyshalatility that only exists in relation to
accounting, but does not properly reflect the impddistorical events, is not a good explanation
and is not an appropriate predictor of future value

48 This option is expected to be removed from the Netherl@idsCode in order to minimise the differences

between IFRS and Dutch GAAP.
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Changes in other market factors

When an insurance liability with a guaranteed igérs perfectly matched to a fixed interest
instrument, movements in the market interest hazera net effect on equity and results, and that
is what financial statements should reflect. Wittarges in other market factors (e.g. on equity
markets) this is only true if all movements in theestment value (positive and negative) are for
the account of the policyholder. In other situatiotne connection between a change in equity
values and insurance liabilities is tenuous. Retballexample in section 4.1 and 4.5, where we
took one of the possible approaches to measuriwgance liabilities for policies with an interest
guarantee, i.e. the value of the underlying invesiirfund plus the put option that entitles the
policyholder to exchange his share in the investsmen maturity (or at death or surrender if that
is agreed) for a fixed agreed sum. The value df diption fluctuates from year to year; if the
value of the investments decreases, the optionevialcreases. If this approach to measuring
insurance liabilities is taken, the value fluctoatiof the option is the net hit in equity and/or
income. The extent to which the option value flatés with the value of the investments depends
on the term to maturity, the volatility assumed #imel future movement pattern (random walk or
reversion to a specified mean at a specified spelu pricing of options such as the one
discussed involves a certain amount of subjectiHigwever, new business in similar products
with similar investments provides a reference. lpraper standard-cost price is available, the
“replacement value” of an option or guarantee isvkm and forms an objective basis for
measuring the option component in insurance liddmsli

Taking all the circumstances described above intmant, the annual fluctuation in income and
equity caused by fluctuations in market values ttueauses other than changes in the market
interest reflect a fact. Maybe this fact is not aw relevant in measuring the progress in
servicing long-term insurance contracts, but i ifact that is easy to verify. In my opinion, the
proper approach is to record the fluctuations kizate been observed and explain their relevance
in relation to long-term developments over theltlifietime of the policies/insurance liabilities.

In the financial statements dflanulife, the value fluctuations from investments are alyea
smoothed by the use of a moving average value. appgoach of the other enterprises with
respect to value fluctuations and other “out ohdfeelements in the financial statements is
described below.

Allianz measures almost all investments (only a minor gagesignated as held-to-maturity) at
fair value. Unrealised gains and losses are indudethe statement of changes in equity (US
GAAP: other comprehensive income). On realisatitve, difference between sales price and
(amortised) cost are recognised as a gain or a \adatility in equity is partly dampened by
recognising the latent share of policyholders i timrealised results (shadow accounting). In its
analyst presentation of life investment yield, twmpany includes only realised gains, losses,
and impairments. Movements are not pinpointed asing a distortion to trends. The same
presentation provides a breakdown of results thigix considers extraordinary (Table 5-7).

Table 5-7: extraordinary items Allianz 2003

Recurring Extraordinary Total
Profit before tax, goodwill and minority interests 1,155 1,155
Amortisation goodwill (174) (224) (398)
Taxes (161) (428) (589)
Minority interests (216) (216)
Net profit 604 (652) (48)

Extraordinary amortisation of goodwill relates lbe toperations in Korea.
Extraordinary tax burden relates to the effechef German tax reform.
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AXA measures investments at amortised cost. Conséguentealised gains and losses do not
result in a movement in its balance sheet, unlégy tare the result of non-temporary
impairments. Furthermore, the company uses tworatiee earnings measurements that, in its
opinion, better reflect AXA’s operating performance

Adjusted earnings are defined as net income befm@dwill amortisation and exceptional
operations (which in 2003 included the profit oa #ale of certain operational units).

Underlying earnings are defined as adjusted easnimgore costs related to 9/11 events and net
capital gains to the shareholders. Underlying eagsiistill include elements that could be
considered non-recurring (such as reserve strenigidie

A reconciliation of underlying earnings, adjustedrrengs and reported net earnings is
summarised in Table 5-8.

Table 5-8: Alternative AXA earnings measurements

2004 2003 2002 2001

Underlying earnings life and savings 1,603 1,301 1,636 1,647
Underlying earnings other segments 1,121 734 51 (114)
Total underlying earnings 2,724 2,035 1,687 1,533
Net investment results distributable to shareholders 178585) (240) 229
Costs related to 9/11 events - - (89) (561)
Adjusted earnings 2902 1450 1,358 1,201
Impact of exceptional operations 267 148 235 -
Goodwill amortisation (649) (593) (643) (681)
Net income 2,520 1,005 950 520

Adjusted earnings are defined as net income befm@dwill amortisation and exceptional
operations (which in 2003 included the profit oa #ale of certain operational units).

Underlying earnings are defined as adjusted easrifore costs related to 9/11 events and net
capital gains to the shareholders. Underlying easiistill include elements that could be
considered non-recurring (such as reserve strenigide

Prudential gives supplemental earnings information that isebdaen the part of long-term
investment income distributable to shareholdersddfines long-term investment income as
follows:

The expected long-term rates of return are intended tatdfistorical real rates of return and, where appropriate,
current inflation expectations adjusted for consensus ecoramitnvestment forecasts.

Table 5-9 shows the reconciliation with the repdrtmcome before tax and minority
participations. The earnings volatility due to \bily in the investment return during the
financial year is concentrated in one line.
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Table 5-9: Supplemental Prudential earnings information

Operating profit based on long-term investment rehefore
amortization of goodwill
Amortization of goodwill

Operating profit based on long-term investment retur
Short-term fluctuations in investment returns
Profit sale discontinued operation

Profit before ta

2004 2003 2002
859 517 715
(143) (142) (156)
716 375 559
337 132 (326)
(96) - 565
957 507 797
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—]
5.3 Embedded value |:||:||:

Embedded value is the present value of the cassflvailable to shareholders that arise from
existing insurance contracts. Such cash flows weol

*  Premiums and fees

* Investment income

»  Benefits (on maturity, death or surrender)

Expenses

» Taxes

* Net change in required solvency

Embedded value involves cash flows available tosthereholders and not cash flows generated
by the enterprise. Cash flows available to shadghslcan also be calculated as the strictest of:

»  Statutory results plus or minus the net changegulatory solvency capital.

*  GAAP results plus or minus the net change in enua capital.

With respect to the solvency allocated to in-foicgurance business, three approaches can be

followed in order to estimate embedded value:

* Investment income on allocated solvency and theual net change in allocated solvency
are included in the estimated future cash flowbeaaiscounted. The total discounted cash
flow is the embedded value (EV).

* The present value of the discounted amounts §esasd as the Present Value of Future
Profits of in-force business (PVIF). The cost of tillocated capital (CAC) is calculated as
the present value of the difference between thectsted investment yield and the Risk
Discount Rate on the required solvency during gaetr of the projection. PVIF + Net Asset
Value — CAC = EV. The net asset value can be sidtivinto required solvency (RS) and
free surplus (FS). Embedded value can then beewrdas PVIF + FS + RS — CAC = EV.
This is the definition that the CFO Forum useshim ¢émbedded value principles, where they
assume that the cost of embedded options and deaesafO&G) are projected in the PVIF.

» The present value of all margins in excess ofstia@dard cost priégof in-force policies.
Adding this present value to the (adjusted) net¢tagslue, also gives the embedded value.
This approach can play an important role in colitiglthe “stock of margins” described in
chapter 6.

As a courtesy to the reader, the explanation oftitaeviations is repeated on each page of this
section.

Basically, the fair value of assets minus embeddalde gives the fair value of insurance
liabilities®0. Girard’s (2001) analysis discussed in sectionl4ghows that in fully transparent
financial markets, this approach using consistessumptions and parameters gives the same
answer as a direct estimation of the fair valuthefliabilities.

49 Based on the most recent assumptions. In chapter 4notuded that this standard cost price should include
the cost of solvency

50 Provided that embedded value has been estimated in atrarisistent way. This is not necessarily the case.
European embedded value principles are a major stepribiwahis respect, because they pay regard to the
cost of guarantees and embedded options. However, tldodment of market-consistent embedded value
estimation methods has only recently begun.
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AC:  Allocated Capital to covered business

The basis for conclusions of IFRS 4 expresses vaiens with | gheY rerie 2ot e

respect to embedded value measurement in the leakdreet. A |EEVP: European Embedded Value Principles

summary of these reservations are: 0 5 G: Optons i Guarantees

e Lack of regulation and diversity of practice. PVIF: Present Value Future Profits In-Forge

. Based on a single best estimate that does netiéd account > Redured Sovency =
embedded guarantees and options. “Much attentiorous being devoted to these options
and guarantees, and embedded value methods may tbegildress them more rigorously,
but that development is not yet complete”.

e The method reflects future investments margins.

 The method reflects contractual rights to futimeestment management fees that exceed
their fair value, which is implied by a comparisaiith the current fees charged by other

parties for similar services.

The first two reservations are of a practical iatun 2004, the CFO Forénlaid down a
methodology in 12 principles in order to make exédrembedded value disclosure consistent,
comparable, transparent and sufficiently robuseyTdlefine embedded value as:

The present value of shareholders’ interests in the eardisigbutable from assets allocated to the covered business
after sufficient allowance for the aggregate risks in the reavbusiness.

The second two have more of a principle naturehWéspect to investment margins, the IASB
introduced a “rebuttable presumption that the iessrfinancial statements become less relevant
and reliable if it introduces an accounting polibyat reflects future investment margins in the
measurement of insurance contracts”. With respeatontractual rights to future investment
management fees, IFRS 4 states that an insurenotagtroduce a new accounting policy where
such future fees are measured at an amount thaedsdees that would currently be charged by
other market parties.

IFRS imply that applying the realisation princigjeves more relevant and reliable information
than abandoning it. However, the IASB did not gatige this in the way they did in their
tentative conclusions for phase 2, where they stetiethey are not looking at a measurement of
insurance liabilities that recognises all marginstree point of sale of the contract. | would
welcome a measurement of insurance liabilities wheargins are recognised to the extent the
services (maintenance, benefits) are renderedubedawould reflect recording of the historical
development and be a starting point for explairthey credibility of earlier estimates. Certainly,
embedded value is the most relevant informatigorésent in a financial report, but it is primarily
a projection that derives its credibility from tRecording of historical events and Explanation of
trends, difference analysis with earlier projecsiamd performance.

Embedded value has been disclosed by life insuranieprises for several decades. O’Keeffe et
al. (2005) give a brief overview of the history it§ use. Initially, the disclosure around the

51 The CFO Forum defines itself as “a high-level discussiongformed and attended by the Chief Financial
Officers of major European listed, and some non-listed,ramee companies. Its aim is to discuss issues
relating to proposed new accounting regulations for their beses and how they can create greater
transparency for investors”.
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methodology and assumptions were very limited dred format |ac:  Alocated Capital to covered business

: 1 ANAV: Adjusted Net Asset Value
used was not comparable between enterprises andirmee CAC: | Gost of Allocated Capital

EEVP: European Embedded Value Principles

In December 2001, the Association of British INSSI€ABI) | 5% . Gptons and Guarantees
introduced the supplementary reporting method fongl term ;\él_F: F;ressntt}/;lule Future Profits In-Forge
insurance business (the achieved profit method)s Thethod [ “e3rec=oveney
prescribes a format for presenting embedded vaitdeeanbedded value profit (achieved profit)
and covers elements such as solvency, risk maagidslisclosure. The achieved profit method is

explained later in this section using Prudentiedjsorting as an example.

In addition, European Embedded Value PrinciplesMEErequire explicit regard to be given to

guarantees and options embedded in the insuraficeepoThe members of the CFO Forum have
agreed that they will publish supplementary infatioraaccording to EEVP, at the latest for the
2005 financial year.

The next step in process of being made is MarketsiStent Embedded Value (MCEV). The
difference with the more traditional embedded vagbuactice is that many types of risk are no
longer allowed for by an implicit surcharge in ttiscount rate, but are translated into explicit
surcharges for frictional costs. An example of tfoisal costs relates to the possible future
restructuring costs to reduce expenses. If you lat@ul,000 scenarios, as in the example of
chapter 4, some of these scenarios result at aicetge in a small number of in-force policies,
which forces the enterprise to reduce expensegdier @0 keep the cost per policy under control
given the lower volume. The frequency of such sdesalor probability of such a scenario
happening) times the cost of restructuring reprieien frictional costs. In other words, MCEV
defines possible future restructuring as a realoptibn. Another characteristic of MCEV is that
it specifically addresses the covariance betweervéhnious assumptions (e.g. between surrenders
and the development in the fund value).

None of the enterprises reviewed uses embeddee @ala basis for (indirect) measurement of
the insurance liabilities in the balance sheet. Bpproach to estimating and reporting on
embedded value differs by company.
Embedded value presentation by Allianz
Allianz announces embedded value in the presentédi@nalysts. Until 2003, embedded value
was calculated as PVIF + AC — CAC:

6,888 + 6,919 - 2,150 = 11,657
In 2004, Allianz took a step in the direction of \EE, primarily by including the cost of options
and guarantees in the embedded value. At the e2®®f, embedded value was calculated as
PVIF-0 &G +FS+RS-CAC:

7,177 - 534 + 1,364 + 5,982 — 1,600 = 12,389

The report of the external actuary states on tipecaeh:
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The values are primarily based on deterministic projectiorfsitufe after-tax |ac:  Allocated Capital to covered business
profits, with explicit allowance for risk using a single risk disubrate by |ANAV:Adjusted Net Asset Value

. X . . CAC: Cost of Allocated Capital
country and an explicit adjustment for the cost of holding dapgiaplicit |EEvP: European Embedded Value Principles

. FS: Free Surplus

allowance has been made for the cost of embedded opfidnguarantees. 0 & G: Options and Guarantees
PVIF: Present Value Future Profits In-Forge
The capital requirement has been set to such anrrtiwat there js| RS Required Solvency
a high probability that the enterprise maintainkast an A rating over a period of one year. The
embedded value is estimated from statutory figuméser than IFRS figures. The allocated IFRS
equity is higher than the allocated statutory gquithe excess of embedded value over IFRS
capital amounts t€ 2,748 million. The external actuary reports on thethodology, the

assumptions and reasonable checks for the mosttamp@perational units.

Embedded value presentation by AXA

AXA presents embedded value in a supplement tdinla@cial report. This section discusses the

value of new business, the PVIF and the allocasgital. The allocated capital is a proportion of

adjusted net asset value (ANAV), which is the tetality according to the balance sheet adjusted
for net unrealised capital gains, intangible assgltsted to life operations, life insurance cost of

capital (2,544) and some other adjustments. Fotdta enterprise, the embedded value can be
calculated as PVIF + ANAY — CAC or:

18,454+ 19,885 — 2,593 = 35,746
For life business only:

18,454 + 10,982 — 2,593= 26,843
The required capital is based on currently maiimigian AA rating.
AXA gives an analysis of the net change in the P¥iid in the embedded value. The excess of
embedded value over the published net asset®»angounts t€ 3,452 million (2003€ 1,198
million). The actuary reports on the methodolodpe &ssumptions and the reasonableness of the
calculations, using on some high level checks.@mtethodology, it states:
The values are based on deterministic projections of fufteetax profits, with allowance for risk through the use
of risk discount rates and an explicit adjustment for the dastpital. Explicit allowance for the cost of equity-based

product guarantees in the life business has been madestmihgstic projections on a realistic basis.

The embedded options and guarantees, to which xplcie allowances apply, are minimum
interest guarantees, guaranteed minimum benefitgaaranteed annuity options.

In the auditors’ report, the auditors state thaytherified the consistency of the embedded value
figures discussed in the MD&A against the reporthef external actuary.

52 For reasons of consistency with Allianz, | add back tst of allocated capital to the book equity allocated to
the life operations).
53 The equity adjusted for net unrealised gains.
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Embedded value presentation by Prudential AC:  Allocated Capital to coveredbusiness
H : H : i~ | ANAV: Adjusted Net Asset Value

Prudential provides information about embedded value in o Contor Aloeaad catal

separate supplement to their financial statemditiis. information |Eeve: European Embedded Value Principles

was prepared in accordance with the Achieved PMSIt0d. The |6 6. brtoms o cuarantees

purpose of this method is to show the shareholdeasproprietary |PVIF: Presentvalue Future ProfitsIn-Force

insurance enterprise the profit (or shareholdeuejathat arises at"> feaured soveney

the time of sale of an insurance contract. Theifpiothe discounted value of future cash flows

arising from such a contract, as specified at tbgiriming of this section. For the purpose of

assessing the investment income, the assets batidrigng term insurance business are defined.

These backing assets cover the long-term busirmesssipns, calculated in accordance with the

local supervisory requirements and an amount t& k@& required solvency. The latter may be

the solvency required by the national supervisoamother measure of economic capital. The

highest of the sum of statutory provisions andustay solvency, or alternative provisions and

economic capital, are appropriate for determinihg &annual free cash flows. This approach

includes the cost of solvency directly in the cition. In Prudential’s case, most of the required

solvency is supplied by the fund for future appiaton. The value of future profits is based on

the future cash flows released for the benefihefdhareholders, and is consequently net of cost

of solvency. With perfect foresight, the achieyedfit would consist of:

* Annual unwinding of the discount rate on the dpgnbalance of achieved profits on
shareholders’ funds.

*  New-business profit.

The lack of perfect foresight adds some elememts, i

*  Change in relevant external economic circumstaieyond the control of management and
the associated changes to the valuation basis.
»  Changes in the value of business in force, due to
— Experience (on mortality, morbidity, etc.) beimfferent from the assumptions
underlying the previous year’s projection of futaesh flows.

— Changes in the assumptions relating to this gefture cash flows (other than the
changes in economic circumstances mentioned above).

— Change in other factors (shareholders’ proporsamrender basis, etc.).

The estimates should contain margins for risk thatird party, operating in a similar tax and

regulatory environment, would require in order ttemine the value at which it would be

willing to assume the liabilities and supportingets of the block of in-force policies”. Risk
margins can be created by:

* Arrisk premium in the discount rate. This decesathe present value of the projected cash
flows.

e The projected amount of backing assets for eaofegtion period. This pushes the cash
flows available for the shareholder backwards &g teduces their present value.

»  Explicit margins in the projected cash flows imcamstances where the variability of
outcomes is unrelated to the passage of time.idftyfpe of margin is created, the “perfect
foresight profit” on in-force business comprises ooly the unwinding of the discount rate
but also a release of margins.

All types of risk margins are allowed in the ActéelProfit Method, but double counting should

be avoided. Because the method focuses on (achigvefit measurement, the presentation is

before corporate income tax, whereas the otherparges’ presentations are after tax.
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The Achieved Profit Method is very similar to th€oBOMIC |Ac:  Alocated Capital to covered business
concept of profit discussed in chapter 3. One dffiee is that the 8" ot aes canta
economic concept of profit looks at the enterprése a whole |EEVP: European Embedded Value Principles
(including the capacity to sell new business inftitare), while the | 6% . opions and Guarantees

Achieved Profit Method considers the in-force besi, The PVIF: Present Value Fulure Profis In-Forge
limitation of achieved profit is that it is actualthe difference "> "e3eq=0veney

between two discounted values of estimated casmsfl€onsequently, achieved profit cannot
play a role in historical checks of validity of $uestimates, unless the various parts of achieved
profit separately indicate performance, credibitifypast estimates and volatility with respect to

circumstances that the enterprise cannot control.

Table 5-10: Nature of various achieved profit componeist

New business profit Performance indicator
Change in time values and margin release Performancetimdica
Experience results Credibility indicator
Performance indicator
Effect of experience on revision of assumptions Credibilitycator
Performance indicator
Changes in external economic circumstances Volatility indicator

Table 5-10 summarises the nature of the main copmerof achieved profit. Experience results

and the consequence of observed patterns for atisasipan be a credibility indicator as well as

a performance indicator. They may indicate how eateu(or unbiased) the past estimates were
and what “learning effect” has been included in restimate, but they may also indicate how

successful the enterprise was in achieving cettagets (e.g. improving persistency or reducing
expenses).

Prudential’'s additional shareholders’ interesthia tonsolidated balance sheet at the end of 2004
amounted to€ 5.6 billion compared with a total embedded valaehieved profits basis
shareholders’ funds) of 11.7 billion. However, this additional amount ndés the part of the
fund for future appropriation that is expected éfbr the benefit of shareholders. According to
the US GAAP reconciliation, this is approximaté€l3.4 billion.

With respect to the methodology, the supplementaigrmation in the notes to the achieved
profits basis states:

The achieved profits basis results incorporate best estimatenpsons of future rates of investment return,
proprietor's spread (in the case of Jackson National Le)icy discontinuances, mortality, expenses, expense
inflation, taxation, bonus rates, surrender and paid upshasel statutory valuation bases. In adopting these
assumptions, account has been taken of recent expedrdogeneral economic conditions, together with inherent
uncertainty. It has been assumed that the bases and faesation, both direct and indirect, will not change
materially in the countries in which the Group operates

Prudential’'s external auditors issued a separgterr@n the supplementary information for the
achieved profits basis. Their opinion is that tlispplementary information was properly
prepared in accordance with the ABI guidance aechtbthodology and assumptions included in
the supplementary information.
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Embedded Value Presentation by Manulife AC:  Allocated Capital to covered business
: H : : H ANAV: Adjusted Net Asset Value
Manulife gives information in a separate supplementthe | ... coq o located Capial
financial report. This supplement includes a rolwiard of the |EEvP: European Embedded Value Principles
embedded value and an explanation of the €CoNOSBIENEIONS | 6 g Options and Guarantees
and of the method for estimating the future prefieam. It is ;\éIF: FF’{res'a_mQ/:‘qu Future Profits In-Forge
. . . . . equire 0lvenc!
interesting to look at the embedded value roll fanvin relation qulted Solvency
to the source of earnings information shown in phevious section. The embedded value roll
forward includes the achieved profit. The sourceafings information shows the margins on
in-force business realised during the year. Thfsrination is a credibility indicator for the

estimated future cash flows.

The surplus of embedded value over the net astet @anounts t€ 4 billion; the surplus over
US GAAP equity amounts 2.2 billion.

Table 5-11: Reported return on embedded value in compison with the CFO Forum principles

Proposed EV model return according to EEVP Allianz AXA Prudential | Manulife
Capital raised N 1) N

Capital distributed N N
New business contributi N N N N
Return on in-force business

Expected return vV N N N
Experience variances N N N N
(Operating assumption changes 2) N
Development costs n/a n/a N n/a
Expected return on free surplus X X N X
(Operating return before [after] tax and [beforejeptional items

Investment return variances 3) v N 4)
Effect of currency movements \ N \ N
Effect of economic assumption changes 3) 2) N 5)
Exceptional items n/a n/a N

Return on EV before [after] tax

IAttributed tax* X X N

Return on EV after [before] tax

1) From 2004 \ = Information presented.

2) Presented: changes in investment and other asisuns X = Information not presented.

3) Presented as one figure
4) Equity market impact
5) Discount rate changes

The presentation format for embedded value, ralvéod schedules and achieved profits were
different for the enterprises under review. Theelesf detail is not always available to ensure a
consistent content of each line in the schedulsgmted in Appendix 5-1, but over time, the
information becomes better. In particular, the eiqmee variances and the changes in economic
and non-economic assumptions are not treated ¢entlis and given in full detail, and have
therefore been grouped in the appendix. In my opina separate disclosure of experience in
relation to assumption measures and the effecharfiges in assumptions is relevant information,
because of their different natures and purpose® flist records reality against previous
standards and expectations, while the seqoafctsthe effect of change in future assumptions.

Disclosures become more elaborate and consistdithagasses. In 2004 especially, embedded
value reporting moved closer to the European Embeéddalue Principles. In Table 5-11, the
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information about the return on embedded value rgilig the [ac:  Alocated Capital to covered business

: H ; ANAV: Adjusted Net Asset Value
sample companies is compar.ed.to the suggestedsanafyreturn | ¢, ¢l alocated Capial
on EV that is suggested in Principle 12 of the GF@um. EEVP: European Embedded Value Principles

Unfortunately, this principle leaves the breakdowdf the |6y . ontons o Guarantees
reconciliation between opening and closing embeddddes to |PVIF: Present Value Future Profits In-Forge
the discretion of the enterprise and only givesgestjons. In my (RS Redured Solency =
opinion, this information is so crucial to understang the credibility of previous years’
estimates, the performance and the volatility m ¢éimbedded value that a stricter rule would be

appropriate.

In its supplement to the financial statements, Adigcloses the development in the present value
of future profits and in the embedded value. Thialges the construction of the information
presented in Table 5-12, a table rich in informatio

Table 5-12: AXA 2004 embedded value result

PVPF ANAYV - CaC  Embedded value
Unwinding of discount rate 1,133 371 1,504
Model profit (1,870) 1,870 -
Experience results 62 (68) (6)
Change in operating assumptions 382 53 435
Value of new business:
PVIF of new business 1,926 926,
Cost of allocated capital (172) (172)
Distribution costs (983) (983)

1,926 (1,155) 771

EV operating profit 1,633 1,071 2,704
Current year investment experience 614 1,199 1,813
Change in future investment assumptions (453) 26 (427)
Foreign currency result (733) (118) (851)
Embedded value result 1,061 72,1 3,239
Opening value 16,192 5,556 21,748
Base differences 365 (251) 114
Embedded value result 1,061 2,17 3,239
Acquisitions 836 459 K29
Change in allocated capital 447 447

18,454 8,389 26,843

The model profit is the margin embedded in thetagsbusiness based on the standard cost that
is realised in the financial year. It is comparatiethe expected profit of in-force business
presented by Manulife (seeTable 5-6). In fact, BRdF can be considered a stock of future
margins. Each year, part of this stock is used“detivered” to the net asset value. The stock is
replenished by new business. PVIF is positive hgoproduction is inherently profitable. PVPF
less cost of allocated capital is positive, soghsduction includes the minimal required margin
(see section 4.5.1). PVIF of new business less &ualistribution costs is positive, which means
that new business created shareholder value. Tlheneof new business was sufficient to absorb
the fixed acquisition costs and the margin in newgitess was sufficient to cover the total
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acquisition costs. At each level, the informationrmew business ig ac:

relevant to understanding the performance.

Experience results give insight into the credipilttf previous

CAC:
EEVP:
FS:
0&G:

Allocated Capital to covered business

ANAV: Adjusted Net Asset Value

Cost of Allocated Capital

European Embedded Value Principles
Free Surplus

Options and Guarantees

Present Value Future Profits In-Forge

years’ estimates. The change in assumptions reflsttctural
changes. AXA explains this as a reduction in uogts as a result™®
of realised cost savings, a decreased annuitisation ratené iith the observed patterns and
improved morbidity consistent with the experientdese disclosures are partly performance
indicators (for cost saving and underwriting) arattly credibility indicators (variances from
earlier estimates).

PVIF:
. Required Solvency

Current year investment experience is clearly atility indicator, because it measures the
investment result for the year against the longitémvestment result. This comparison says
nothing about investment performance (which is mesas by comparison with benchmarks or
other criteria), but rather indicates the sengjtitdé changes in the economic circumstances.

The principal economic assumptions have been iedud Appendix 5-l1l. These often differ
from country to country. The major countries in @fhithe enterprises operate and the countries
for which comparative figures are available arengho

Two important economic assumptions are the praje¢pee-tax) return on equity investments
and the risk discount rate. These assumptions lmeemmon that they consist of a risk-free
element and a risk surcharge. The risk
surcharges in the two assumptions are not
necessarily equal. First, return on equity

Figure 5-4: Relation between risk discount rate and
equity return

© investments represents the return on the fair
y=1087x-0.9443 value, being the return on a share in the total
o | R#=0.7407 value of the underlying enterprises.
AXA Hong S Embedded value is only the value of existing
é Y e 4 business and does not include the value of the
z 8 potential to write future new business;
3 .
2 o consequently, the risk related to the latter
o | do¢ OAXA USA element is not priced.
ﬁ Manulife
44 Japang . e s
£ Furthermore, enterprise-specific risk elements
6 . are concentrated in the risk discount rate. In
P T the market-consistent embedded value that
5 o the industry has under development, these
5 7 8 0 enterprise-specific elements are priced
Projected equity return

separately. Nevertheless, both assumptions
have enough in common to make it worthwhile to eéxanthe correlation between them. Figure
5-4 shows this relationship. The visual outliersehbeen marked.

In most embedded value reports, special attentgpaid to the value of new business (or the
achieved profit from new business). As discussédguthe AXA example, there are three levels
to evaluate regarding the value of new business.fifét is the PVIF of new business. A positive
PVIF indicates that there are positive marginsew tousiness. The second level includes the cost
of allocated capital. If the margin is still pogéi the contracted premiums are at least the ialtegr

-180-



cost price as defined in section 4.2. The thiretléncludes the distribution expenses. A positive
margin at this point may mean:

*  The margins in the product make the selling ¢ffa@rthwhile.

»  The distribution and selling activities are stitéfntly efficient and effective.

*  The sales volume is sufficient in relation to th&tribution and sales organisation.

Hence, value of new business/achieved profit fraw business gives, when properly analysed,
a very powerful indication of distribution perfornee. However, this indicator is to a large
extent based on future cash flows, which could nthierelevant indicator less reliable or less
objective. The more traditional reporting on actaakh flows and margins actually realised
during the period of servicing the book of life umance contracts is necessary to measure the
credibility of future cash flow estimatesalisation is the proof of achievement

Table 5-13shows the value of new business reported by thermiges reviewed. Allianz and
AXA report the value of new business both beforé after cost of capital. Prudential reports the
capital charge (which is minor due to the fact twata large part of the business the fund for
future appropriation gives the solvency base).

Table 5-13: Value of new business

Allianz Axa Prudential Manulife

2004 2003 2002 2004 2003 20¢2 2004 2003 2002 2004 2003  p002
Before allocation of capital:
Value of new business 793 456 401 943 675 648
Margin of total expected premium 29% 22% 22% 2.4% 9%l.9
Margin of APE n/a 13.6% 1550 19% 15% 15%
After allocation of capital
Value of new business 611 231 465 771 512 515 462  583B04 674 571 447
Margin of total expected premium 22% 11% 12% 1.9% %l.4
Margin of APE na 69% 82% 16% 12% 12% 24% 25% 37%

Allianz and AXA give the value of new business apescentage of total expected premiums,
which in my opinion is the only correct way to@ahte it, because this reflects the total lifetime
of the policies sold (see also Booth et al. pag®.2bis also the method prescribed in principle 8
of the European Embedded Value Principles.

Three of the four enterprises reviewed measureéhsitivity of the embedded value in relation
to the assumptions used. AXA measures sensitigainst both economic and non-economic
assumptions (such as mortality, expenses, asseh @b unit-linked funds). The other companies
consider only economic assumptions. Table 4-1 shewsxtract from the sensitivity analyses of
the enterprises reviewed.

Table 5-14: Sensitivity analysis

1% lower return 1% lower discount rate
2004 2003 2002 2004 2003 2002
Allianz -28% -23%  -29% 6% 15% 20%
AXA -15% -15%  -19% 5% n/e n/g
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5.4  The Financial REPorting concept for life insurace :.:'.D
—

Let us try out the financial REPorting concept lfte insurance and start at the recording of the
only financial reporting variable that did not yese its innocence, i.e. cash flow.

Table 5-15: From cash flow to operating profit

Basic cash Operating  Adjusted Technical Life operating

flows noise cash flows adjustments result
In-force business
Premium received + a + +
Interest and dividend received + b + +
Results on investments sold - - -
Benefits paid - c - -
Expenses paid - de - -
Investments purchased - - -
Investments sold (amortised cost) + + +
Difference net investments/required backing assets g -
Operating cash flow in-force business 1 1 1"
New business
Premium received + a + +
Expenses paid - de - -
Investments purchased - - -
Difference in net investments /required backingtss g -
Operating cash flow from new business 2 2' 2"
Purchase of capital equipment - e 0 0
Taxes paid - f - -

3 3 3"

Enterprise's cash flow/operating profit life oparas 1+2+3 1'+2'+3' 1"+2"+3"

The left column of Table 5-15 shows historicallycosded cash flows from life insurance
operations. In order to increase relevance, thectimethod for preparing a cash flow statement
has been used. Apart from some expense allocatisnes, this information is based on
unambiguous observed historical facts. The secohdrm eliminates the “operating noise” from
the cash flows by introducing accruals for:

premiums due, in the process of collection

accrued interest and amortisation of discount aathjums

benefits in the process of disbursement

accrued expenses

replacement investments by depreciation

accrual for corporate income tax

- O QO O T Q9

The next step is to assess the difference betweeadtual net change in investments against life
business and the investments that should have he€le (see Table 5-16). This difference has
been included ig. The decision on what amounts should be invest¢dkien by the enterprise,
based on regulatory requirements and internal atasd Such a decision is partly based on
subjective considerations, but once it is takemoréng on this decision is an objectively
observable fact.

After this adjustment, the right column gives tife bperating profit, before remeasurement of
assets and liabilities (restatement to fair value @ecording the results of reserve adequacy tests)
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The sum of net investments during the period arditfierence from the required backing assets
is the net change in insurance liabilities (befestatements).

Table 5-16: Adjustment to life operating profit

Premiums (+)

Benefits (-)

Investment income (+/-)

Expense loadings (-)

Experience results and margins released (-)

Target net change in investments (= change in life insutaigkties net of DAC).
Net change in investments

Difference from cash flows (g)

The life operating income in Table 5-15 is basedhistorical facts with as few subjective
elements as possible. As a basis for explanatiaani also be written as presented in Table 5-17.

Table 5-17: Comparison with expected margins

Realised Expected Variance

Investment income
Credited to insurance liabilities

Result on investments

Investment based expense loadings
Other expense loadings

Expenses

Amortisation of acquisition costs
Result on expenses

Result on mortality
Development result

Result on morbidity

Result on lapses and surrenders
Total technical result

Income on investments allocated to equity
Discretionary profit participation
Life operating profit before taxes

Taxes
Life operating profit after taxes

The expected margins are the margins that resaih fthe product-pricing model and are
comparable to the source of earnings presentatidvidnulife (see section 5.2). Variances are to
be explained (qualitatively or quantitatively) ierformance (where did the enterprise achieve
sustainable improvements in efficiency or otheryiseedibility (what is the meaning of the
variances in relation to previous period’s projges and estimates) and volatility (which
movements take place due to factors beyond theadataftthe enterprise). As shown in section
5.2, insurance enterprises currently report vaatily indicating only theestimatedsensitivity to
changes in economic conditions (interest, stockketaretc.). The explanation discussed here
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shows theobservedsensitivity to such conditions and adds credipilii the estimate of future
sensitivities. In general, the variance analysiseseas a justification for changes (or omission of
such changes) in assumptions underlying estimatp@jections.

Table 5-18: Present value of future profits

Change in assumptions

Opening  Unwinding  Expected Difference  Asset Other Closing
balance discountrate margins in-force related balance
policies

Discounted value of future:
Investment income

Credited to insurance liabilities
Cost of options and guarantees

Investment-based expense loadings
Other expense loadings
Expenses

Amortisation of acquisition costs

Result on mortality
Development result

Result on morbidity

Result on lapses and surrenders
Total technical result

Discretionary profit participation

Taxes

PVIF

Table 5-18 shows the movements in the present \lfigure profits, a component of embedded
value4, The first four columns are reasonably factuale Tdhanges in assumptions include
subjective elements, but these are underpinneddgxplanation of variances discussed above.
The roll-forward schedule according to Table 5-48easonably in line with the presentation of
embedded value (see section 5.3), with one impbeteaeption. | put all the asset related changes
in assumptions into one column. This column shdwesiet change.

If interest rates change, the future interest teeldio policies with a guarantee does not change.
For cash flows of investments that match thoséeliligls, there is no change either. A change is
limited to the mismatch between assets and ligdslit

If values of equity investments change (other thhnse for the account and risk of
policyholders), this may affect the value of opiand guarantees and future profit participation.

The asset-related net change to assumptions shmvehbiserved sensitivity of the embedded
value to changes in the economic environment tffatted the fair value of assets during the
reporting period. In my opinion, this sensitivitpdanot only the movement in the fair value of
certain classes of assets, is relevant for preemta the financial report. When certain assets i
the balance sheet are restated to fair value,dirging value of insurance liabilities should in my
opinion be restated by:

54 The movement due to new business has been omittedHi®table.
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Asset related (net) change to assumptions + usegbfjains and losses on assets

This introduces a subjective element of projectmgfuture in the balance sheet, but this element
can be easily identified and is supported by a ddRecording of historical facts, Explanation in
relation to expectations and trends, and Projectfdoture cash flows.

The introduction of such a dominant subjectiveufetoriented element at the face of the balance
sheet is the choice between Scylla and Charybdis. present practice, where the majority of
instruments that are measured at fair value hawtatians in an active market (or whose fair
value can be reliably derived from quotations ireative market) leads to a misrepresentation of
the volatility of equity and income. Applying theethod described above measures the volatility
as it should be, but this measurement dependseoohthice of assumptions and parameters. For
example, we saw earlier that the volatility in eguwf an enterprise selling unit-linked policies
with a minimum guarantee is not driven by the moeemin the fair value of the equity
investments, but by the value of the put optiorresenting the guarantee. Such an option value
moves up and down with the market value of the dyig equities, but the extent to which it
moves depend upon parameters such as volatiligy,siected mean to which prices can be
expected to revert and the reversion speed. Tlherelifces in the choice of the assumptions may
result in materially different answers. The prim&sue here is not whether the assumptions and
models selected lead to the “one true assessméftture cash flows (these were, are and will
remain unknown), but whether they are consistedtcaedible.

Consistency is, for example, relevant between ag8ans used for in-force business and for

pricing of new policies. Credibility is obtainecdbfn observations from the past and analysis of
those observations. Credibility of the sensititiyfuture changes in economic conditions such as
interest is gained by an analysis of the observmubkiSvity to past changes in economic

conditions. Credibility of mortality assumptionssispported by the observed trends in mortality.
Credibility in lapses and surrenders is supportgdthe observed movement in the book of

insurance business and in the response to the mesataken by the enterprise to enhance
persistency.

The elements mentioned can be found in some fammairrent financial reporting, partly in the
financial statements, in the MD&A, in separate dapgnts or in analyst presentations. However,
the prominent role of future estimates and progedtiin financial reporting requires a transparent
trail from recording facts via explaining those tfato projections that is adequate for users to
make their own judgments.
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5.5  Summary and conclusions :.:'D.
The current practice of life insurance enterprisasieasure liabilities is not too far removed from
the practice applied by “regular” enterprises. Seterprises recognise profits according to their
delivery pattern and losses when they become appaRepresentative reporting rules for life
insurance require the same (see section 5.1.1)haneikample used in section 4.1 shows that this
is conceptually correct. In this respect, insuralakilities are treated as “tangible liabilities”,
rather than provisions or financial instrumentsj anmy opinion this is the correct treatment.

As with other industries, a sound standard costepfor each insurance product is essential for
control over financial reporting. Solvency is a ravaterial in the manufacturing process of an
insurance product, so the cost of solvency shoeldrbintegrated part of the standard cost price.
In liability adequacy tests, the book value of ilisiles should be compared to the integral costs,
including cost of solvency. This creates an addéldiability that is expected to be for the benefi
of the shareholder and would on its own not meetd#finition of a liability, but does have the
specific nature of a life insurance product. Agains a practice that is consistent with that of
“regular” enterprises with respect to quasi-targjidhd tangible fixed assets. The fact that the fair
value of such assets, when using a mark-to-modwioaph, is based on discounted cash flows
using a weighted average cost of capital refldusprinciple that equity should be held to fund
such assets and that the cost of such equity stheutdnsidered when assessing the fair value.

Life insurance backing assets are closely relaidifietinsurance liabilities. For assets that ame f
the account and risk of policyholders, movementth@éassets do not lead to movements in the
enterprise’s equity. This should also be the casermexpected liability cash flows are exactly
matched by cash flows from assets. The net impath® enterprise’s equity and income should
be limited to the effects of mismatches and of@mptiand guarantees that are embedded in the
insurance contract.

Recording movements in assets without considetiegcbompensating movements in insurance
liabilities is incorrect. It disregards the exigtirelationship (either by contract or by assetiliigh
management) between backing assets and the insuliabdities and it records a volatility in
earnings and equity that does not exist. Until nfimgncial reporting principles for assets have
been applied that evade this volatility (such asasneng at cost or amortised cost, measuring at
moving average market value, deferring realised amealised gains, etc.). As application of
these principles is no longer allowed (neither USA®, nor IFRS permits them for most of the
assets backing insurance liabilities), the onlysgmbty to avoid a misrepresentation of volatility
is to remeasure insurance liabilities for the reféevmarket movements. This would mean the
introduction of a significant degree of judgmenttiiveir measurement. While most assets’ fair
value can be measured by using market prices ofnfteuments themselves or of equivalent
instruments, the compensating effect in insurariebilities can, in most cases, only be
determined if pragmatic rules with respect to uogeised margins are applied.

Embedded value as discussed in section 5.3 is aumaaent that recognises all margins at the
point of sale. The emergence of conventions anttiples such as EEVP make embedded value
more and more suitable for financial reporting msgs. Nevertheless, embedded value is entirely
based on projected future cash flows and shouldealés credibility from the confrontation with
historical events. In other words, it should be edded in the financial REPorting concept.
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The application of the financial REPorting concept life insurance enterprises has been
explained in section 5.4. Basically, it can be doded that all the ingredients are already
available in present-day financial reporting (if wroduce the supplementary embedded value
information). Financial REPorting presents themsich a way that the user can clearly
distinguish estimates and projections from infoioratbased on historical records and receives
sufficient information on credibility and volatyithat he can interpret the information in relation
to his own beliefs about future developments arliidaisk appetite.

A major challenge for the enterprise is to keeptrbrover this kind of financial reporting. As
noted earlier (see chapter 3 and section 5.2)datdnsetters and supervisors require more and
more disclosure on performance (e.g. SEC rulesrdégn MD&A) and risk (IFRS 4 and 7)
through the eyes of management. Control over thid pf financial reporting requires that
management information systems and financial remprsystems are seamlessly integrated.
Chapter 2 concludes that financial reporting hasohically been based largely on double entry
accounting, which results in robust and consistectrding of historical events. It has never been
designed, however, to focus on the future. In #sd ohapter, attention will be paid to accounting
systems that provide a focus on the future andleriab recording of the impact on future events
transaction by transaction.

-187-



-88T-

20(

€58'0  §9¢°.  ¥09'9T [66¥'L  9.2'L  90¥'8 [.G8'€z 8T6'W¢ TEV'OE [9€8'cz G28'0E 08E'EE
L¥S'SE  T20'vv  PI8'TL |L09'V¢ +G9'8Z 2€2'vE |TT0'06 690'TOT 866'CTT (/89'GZ 09%'CE 8¥8'ST
087'8€ €29'GE  L¥0'98 |09.'G9T 9SS'€vT +98'8¥T (9T6'LT¢ ¥E€C'STC 888'.¢C [€L9'v2Z 806'€€20.S5'8LC
LVS'SE  Te0'vy PI8'TL |[c€2've G92'8C LBL'EE |8SY'06 <COO'TOT 98L'C€TT (LG9'GZ 09%'CE TS8'ST
9/tv'/y  €E¥'9¥  LTT'VOT |#OZ'ZLT 209'0LT 288'€8T |6SE'V0Z 0SE'¥0Z 206'22¢ [2LT1'68T SEE'96T860'LTC
T/9'G8  /G/'76 26£'98T |€G9'€€C +9v'622 6€S'Lv2 |/S9'vvy €€Z'6vy T196'08v |E€T'2S8 216'GE6 869'166
98z's  €0.'G  ¢8Z'wT |pSS's 1S9y TL0'9  [TT'ez  TOv'eZ  /ST'9¢ |[v19'TZ  265'8Z 828'0E

- - - 99T 25T TOT ZI8'Cc  69¥'c  90C'Cc |r1E'8 198  TES'6

- - - 08L'TT €V6'LT G99'€C - - - - - -
8G€'0  OT¥'L  6V2'vT [98L'GZ  60S'VE€ 909'vVE [IS6'V9 29229 OVP'99 |G69'06v 220'GSS 962'€8S
LvS'SE  Te0'vy PI8'TL |L09'VC +S9'8C2 2€C'vE |TT0'06 690'TOT 866'CTT [L89'Ge  091'Z8V8'ST
087'8€  €29'GE  /¥0'98 [09/'GOT 9SG'€YT +98'8Y¥T [2/T'€92 2€S'65¢ 091'2/2 [€92'G0E T.¥'TT&6T'GSE
T/9'G8  /G/'76 26£'98T |€G9'€€C +9v'622 6€S'Lve |/S9'vvy €€Z'6vy T196'08v |E€T'2S8 216'GE6 869'766
202'T 756 2SG'c  |/S6'/z 666'9¢ 6.7'9Z [v00'SL 1/6'2. ¥82'W. [860'€87 029'09S 900'9T9
€90'T 186 Zve'e  |v6L'T  TTE'T  wWY'T  |0€6'6 688  168°L |ogv'8C T190'Ge  0TE'CC
L¥S'SE 120wy VI8'TL |[c€g've G92'8C L6L'€E |8SY'06 CO0TOT 98L°€TT [LS9'GZ  09¥'CEIS8'ST
9/v'Ly  €EV'OV  LTT'VOT [VOZ'ZLT 209'0LT 288'€8T [€€6'0G¢ T2S'0SC 6V6'89¢ |G89'962 60S'TOE +8€'GeE
£8€ €9€ 19G'S  [99v'z .82z 6E6'T  |¢EE'8T  ¥b2'9T SK0'9T |€22'8T  292'9T LPT'ST
Z €002 002 200z €002 %002 k00Z €002 %002 2002 €002 7002

ajinuey [enuapn.id Bxy zuel|lv

Anbs dvvo sn

siapjoyAaljod Jo Junodde ay) Jo4
JUNOJJE [BIBUDD)

:S9AI9SI BdURINSUI B)IT
sJapjoyAaijod jo 1unodoe ay} JoH
JUNOJJE [BIBUDD)

:9JURINSSE 9)l| SUBWISOAU|

Anba siapjoyaieys

sisalaiul ALouly

sasn|dins aAle|NWND paledojjeun
sanljiqel ;syio

sJapjoyAaijod 1unodoe Sanlasal aourINSU|
SBAIBS3l BouURINSU|

sjasse Jayi0
slainsuiey

sJapjoyAaijod Jo JuUN0IIE BY) J0) SIUBWISIAU|
SJUBWISAAU|

sjasse 9g|qibuelu|

Slo9ys aduejeg

(soJna Jo swoyjjiw u1) pasn eyep |eloueul Jo Arewwns (|-G xipuaddy



20

-68T-

ST9 186 ¥29'T 69 ) €96 vET 885'C) €.9'€  GeT'e 092'T) &vZ'c 188'C
982'c  €0/'G  282'%T  |rSs's TG9'Y 1.0'9  [rts'ec Tov'ez  8s1'9z  [r29'Tz  z6S'82  8z8'0E
IT) (1) T ez (6v0'T)  (8¥2)
16G)  vvv (veT) V6€) (8tv7) (6TT)
582) (89g) geK) (9a8) (e9r) (e€s) (rr't)  (089) (929) o€ ) (vL€) (159)
- - - /GT) €Ir'T (65)
089 ) 8 1€5'8 79 54 69'T 292 16T 299'T 9T 295'y 98
956 €ee 119 % (s9) £6€ €12) vLT 0LL'T €/9'6) 99T 800'€
168'G 982G €0L'S p.£'9 ¥Ss's 169'v  |08L'vz  TTl'€z  TOv'eZ [€19'T€  ¥.9'TZ 26582
956 €E€ T19 i€ (59) £6€ €T2) YT 0LL'T €/9'6) 99g'C  800'€
Ve ¥ST T 2]
0€6'9) 6.T'C 6V9'T
14 (6€9) (G26) (107 ) (99¢) (Lg2) (4et't) (S86) (0s2) Lv2'T)e69(T)  (0v8)
€26 2.6 18S'T Si7. 10€ 0€9 056 G00'T  6IS'C 96v'T)  068'T 66T'C
vT) €) (sT) 89€ €V TZE 0.9 Gz8 1G82'T
502 002 s 19 802 zve rag 9€S z.le'T 108 ) 9T 121'T
8ZT'T  T/T'T  /2T'C /6. 105 156 vy, T ¥8L'T  2I2'v £€9'T) T198'C  €8T'S
96T (24 evT 118 vv8 T€0T  [29TT ETV'T  VOT'T
82T'T  TIT'T  [2T'C £G6 879 00T'T 129'c  829'C  €¥Z's TlY) vi2'v  IVE'9
/00'0T  #9€'6  /99%T  |B¥6'8T  +9S'0v Zaz'sy  |ve0'e9  162'96  909'26  [68€'08  690°08 +¥.'08
26 €L 18 860'0  025'L 8LT'S
8zl'C  ¥99'c  8¥o'Y 0.6'C 0L2'C l¥0'e  |68S'YT  L98'€T  L6E'WT [c0S've  LTT'Ze OvZ'ze
L02 9zL (€0z) 018'G)  €08'0z  /88'0c  (L69'%) TEB'ZE §9L'9C7  [e9v'6 zee's 6Lt
086'0  206'G  GEZ'TT  |8L'TZ  T166'9T 8TE'6T  |ebT'eS  66S'6Y  vvy'TS  |92€'Ovy  00T'zy  L.S'OF
SET'TT  9€G'0T  G62°9T  [T06'6T  E€IZ'TH ZGe'vy  |GG9'G9  Gz6'86  6v8'/6  [8T6'6L  EVE'P8  160°/8
220'T 786 088'T B99 19 12T 120 v9e'r  €€8'y  [08G'0T  €80°0T ¢6TCT
P/G'2T)  v..'TT vez'ort  (er6'0z) v9z'sT 8le'€T  (gsz's) (€28) LT.'7T
258'C G88'C 6€8'v 129'0T Sv8'6 /82'0T [092'¢T T/Z9'TT +8T'CT |/G6'T¢  GST'6T €6E'9T
092/  199'9  G/0'0T  |/8T'9Z  /2S'6T 0T2'€Z  |Tve'69  929'29  v¥SP'/9 |E€T'SS  8/6'GS 689G
z €002 7002 Jooz €002 7002 r0oz €002 7002 2002 €002 7002
ajlinue lenuapnid exy Zuel||vy

3WO0dUl 18N dVVO SN

By

90USJBYIP UOHB|SURI) BOUSBIUSAUOD
spuspiAld

3201s Ainseau) ul abueyd

pasres [ended

awooul anIsuayaldwo)

Annba asueleq Buiuado

awooul aniIsusyaidwod

layio

$9s50| pue suleb pasijealun
S90UBIBYIP Uone|SueI) AoUa1INd ublaio4

ynsai 18N
1sauayul AilouIN
xe|

Xe} a10}9q 1o.d
IMPOOB uonesniowy
uonesiuowe |IMpoob pue xe) 81048 1oid
sasuadxa [ej0 L

sasuadxa Jayi0

sasuadxa aAlyesisiulwpe pue uolisinboy
(19u) sanlasal asueInsul ul abueyd

(18u) pred syauag

awooul [ej0 |

awoaul Jayi0

S3SS0| pue sureB JuswIsaAul 1811pU|
BWO02UI JUBWISAAUI 19N

aWooU| 99} pue Wniwald

Anba ul sabueyd pue sJUNOJ2e SSO| pue 101d



20

-06T-

€26 2.6 18S'T 216 2TL 6€9 e90'T 1.9 06T 6T (87) 808
89 61T 10T L1T) 912 69€
502 002 TS 6TT 682 85/ 19 685 697
8zT'T  TLT'T 2T’ 216 47 6€9 6v2'T  6.0'T  SS2'2 16) 16/ 9v9'T
6T€ (e e LT 86¢ 65T
8ZT'T  T/T'T /21 [216 471 6€9 89S‘'T  20S'T /65T £8 SST'T S08'T
,00'0T  ¥9g'6  199'vT [/€8'8T  /Sv'Oor  8Ov'er [rvE'9E  960'T.  602'89 [ese’lz  €/T'62 OT¥'CE
26 €L /8 908'T  ¥0Z'T 809°T
8z.'T  ¥99‘'C  8v0'v  [e/8'CT  699'C  €26'c  |rl9's  ¥SZ's  €LL'S  [€92'%  E€IL'E 66E'Y
102 9zL (€0z) 918'G) €08'0z v.T'Tz (1/6'2) L18'6Z 9S0'€z [evl'S  TLT'9 810'6
086'9  z06'S  Sez'TT  [642'TZ  S86'9T  TIE'6T [|T¥9'8€  S20'9  08E'6E€  |T¥S'ST  S80°ZT  S8E'LT
SET'TT  98S'0T  G6.'9T [6v2'6T  69T'T¥  /[¥O'vy [¢T6'2E  86G'2. 908'0L [9€¥'/Zz  82E'0E  STZ'VE
220'T 786 088'T - - - 2es 2€s 128 692'T 68T 018°C
- - - 9/v'/T) 28L'TT vze'or (189'Te) ¥ezZ'ST lel'et  (pes'e)  (20L'T)09zZ'T
2S8'c  S88‘C  66€8'y  [BEO'TT 1986  ETT'OT [L66'0T 6ES'0T  986'0T [922'TT  OSK'TT 6¥S'TT
092'.  199'9  G/0'0T [/8T'9z  /2S'6T  OTL'€2  |r90'sy  €62'9v  2/2'9F |S5/9'8T  TOL'ST 96G'ST
z €002 ¥00Z 02 €002 ¥00Z Fooz €002 7002 2002 €002 ¥002
ajlinuen lenuapnid exy Zuel|\v

}nsal 19N
1s3Ja1u1 ALouIN

xe]

Xe} 810J2q Woid

uolesijowe ||IMpoos)

|IMpooB uoireziiowe pue xel 8104aq 1oid
sasuadxa [e10]

sasuadxa Jay10

sasuadxa anessiuiWpe pue uonisinboy
(3ou) sansasal @aueINsUl Ul abueyd

(30u) pred syauag

awoou [ej0 |

awooul JaYl0

S9SS0| pue sureb 1UsWISaAUI 19311pU|
aWodUI JUBWISaAUI 19N

aWodUl 93} pue wniwald

yijeay pue ajl| S)UN02IL [e3IUYId |



-T6T-

£/0'6  96v6 166'9T B68'0T rOS'OT 30.TT Pv8'2e 38v.'TZ £v8'9Z 1.6'0T LS9'TT 58ECT
965'T) 04T  (sot) Lfvs (s¥8) (16)
(929) (zee) (92€) ose (00T )5€T (ege) (62S5'T) Ly /6€'TOT@R) (T2G)
6/2'T B9V eTe'T  (1€0'T) BYE 29e'T  (€TS'T) z2s seg'e (29s) 0s8 Iyt
6L 8 599'9 - - 56C'T - (vze (/82
- - an £85 5ST'T 295
1iv)
6v6'6  2.0'6 96V'6 BSE'CT 568'0T YOS'0T PEL'VE 5G.'C22 3012 6SS'6  LL6'0T LS9'TT
6/2'T B9V eTeT (1€0°T) BYE 29T (eT1S°T) z2s seg'c  (29s) 08 vt
09 - - - ge) wt) (28)
9T (agk'(0zo't) (29s) (925) (sse) (ger'e) (92€'T) (1s8) - (289) (902)
162) 55¢ 1S (L96'T) 8§ 6ES 0S0'T) 86T  98€'T (¥8€'T) B0IE0T
PSS'T  BEV'T  B810'C L9V'T 198 9TT'T GZ9'T 0J0L'T VOL'ZT PS8 EPT'T  2€9'T
(8es) (sop) (2Lv)
600'C Z€€'T B8S'T
A4 T.S 719 £eC'T 9.8 9.6 6TS Z1s  TLL Tee 59¢ 119
VOT'T B98 Pre'T  VLL sy €19 DOT'T B8ST'T £€6'T E29 B/8 120'T
60€ 69T 1T€T (922) (s9v) (222) (evd) - 62Y 162)  (29)9L
208 569 ZIT'T BYO'T T26 688 EOV'T B88T'T KOS'T V.8 5€6  S¥6 SN
2002 2 €00r00Z 2002 €002 ¥00Z 2Pp0Z €002 ¥00Z [2002 €002  ¥00Z
ajlinue lenuspnid VXV Zuel||lv

S9oUBIBYIP UoNB|SUR] 9OUSIUSAUOD
ssauisng ajl| (siuswAedal) suonoalul fended
)INsal anjeA pappaqw3

S2INMISIAIP / SIUBWISAAU|

SsaoualaYIp aseq

saa)uesent pue suondo al Juswaleisay
anfeA pappagqwsa Buiuado

}nsal anjeA pappaqug
BYIO
S3oUBlayIp uone|suen Aouaund ublaio

mmvmcmr_u CO_HQC\_mem pue sadueleA JUswisaAu|

soxe|
1oid A3 Bunelado e1o)
SSBUISNQ MaU JO anfep

1oud A3 Bunelado adlo-u|
saoueleA suondwnsse pue aousiadx3
|dins uo pjalA pue alel JUNoJsIp Jo Bulpuimun

sanjeA pappaquws ul Juawdojarad



Appendix 5-11: Major assumptions (%) for embedded \alue estimates

Germany
France
USA

UK
Canada
Hong Kong
Japan

Germany
France

UK

USA
Canada
Hong Kong
Japan

Germany
France
USA

UK
Canada
Hong Kong
Japan

2004 2003 2002
AL  AX PR MA | AL AX PR MA | AL AX PR MA
6.75 6.25 8.15 6.75 8.15 7.00
6.75 6.25 8.15 6.75 8.15 7.50
745 725 7.20 8.25 815 750 7.40 825 815 7.50 7.00 8.00
7.00 7.40 7.25 7.40 7.00 7.10
8.25 8.75 8.75
8.25 9.25 8.50 9.25 8.00 9.00
5.74 6.50 5.11 6.50 6.00 6.00
Risk-free return
2004 2003 2002
AL  AX PR MA | AL AX PR MA | AL AX PR MA
3.60 3.75 430 4.25 440 4.50
3.60 3.75 430 4.25 440 4.50
450 4.60 475 4.80 450 4.50 nl/a
430 475 430 425 430 5.00 430 4.25 420 500 390 n/a
4.25 4.75
4.75 4.25 5.00 4.25 5.00 n/a
291 1.50 2.11 2.5Q 2.80 n/a
Equity return
2004 2003 2002
AL  AX PR MA | AL AX PR MA | AL AX PR MA
7.10 6.75 8.50 7.25 8.50 7.25
7.10 6.75 8.50 7.25 8.50 7.50
7.80 8.25 nla 8.25 8.50 8.50 n/a 8.25 8.50 8.50 n/a n/a
7.00 7.1 7.25 7.30 7.50 7.00
8.25 8.Y5
7.54 9.25 8.10 9.25 8.10 n/a
7.00 6.5( 7.00 6.5(Q 6.00 n/a
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6 Creating and recording value

n previous chapters, it has been concluded thatrirdtion on value and volatility is crucial

to large groups of users of financial statemenitss Tinderlines the relevance of future cash

flows thatmay befor the benefit of certain users (owners), as aslthe relevance of the

degree of certainty that an enterprise will gererdie minimum amount of cash flow
necessary to meet its commitments.

Thus, both value (based on future cash flows) aaltiity (the possible outcomes of future cash

flows) are future-oriented, and information on \ehnd volatility has no meaning unless it has a
robust and transparent basis in the historical ldpweent and in the strategy and intentions of an
enterprise.

Historically, accounting systems have primarily @esigned to record historical events and to
satisfy legal reporting requirements. Kaplan e(H#91, page 129) mention this as an indication
that financial accounting systems do not provideitfiormation required to support management
decisions. They use this argument primarily indbetext of cost accounting that mainly supports
the statutory valuation of inventory, etc. and dnesnecessarily support management decisions
on the use of resources. In the past, managenfenmiation systems often developed apart from
accounting systems, because of the difference fornmation requirement and because of the
“instability” of management information requiremenhat may vary from situation to situation
and demand a high degree of flexibility. Enterpfsource Management systems increasingly
integrate the financial and the management acauyirslystems, providing a combination of the
robustness of the traditional recording of his@rievents and the flexibility to meet all
information requirements.

Future-oriented information has gradually slippetd iexternal financial reporting and disclosures
on the assumptions underlying the estimates hawvente more and more important. As regards
assumptions, an explanation relating to past egpeei and external data is often required by
standard setters (IFRS 4, see section 4.4). Whelaieing risk (IFRS 4 and 7 and SEC rules on
item 11) and performance (SEC rules on managenistuissions and analysis), standard setters
and supervisors require a view “thru the eyes ohagament” to be provided. The latter in
particular depends on enterprise information systémat have the flexibility of management
accounting systems and the robustness of theitnadlitfinancial accounting systems.

Strategy and intentions unavoidably play a roleutore-oriented information. Realisation of past
strategy and intentions adds credibility to futoréented information.

The Financial REPorting concept introduced in thevipus chapters abandons the idea of
preparing a balance sheet and (comprehensive) mciatement that include everything on
solvency, liquidity and profitability and introduee concept in which sequentially historically
Recorded events are summarised and presentedpgrémtimance, volatility and credibility are
Explained, and Projections are presented in a smdiand transparent way. In section 4.6, this
concept has been explained for insurance entespii$® present chapter examines the enterprise
and investigates how accounting systems can béeiutnhanced to support the Financial
REPorting concept.
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The road map to this chapter is as follows:

Strategy

6.2 Accounting for the third, future dimension

v

v /o
/

\

Targets

>

Standard costs

< 6.3 Third, future dimension
of life insurance

Section 6.1 describes the principal value drivéraroinsurance enterprise in order to obtain a
basic understanding of risk indicators and perforceaindicators that play a role in explaining

the financial affairs of a life insurance entereris

Section 6.2 describes a bookkeeping method dewelbgeYuri ljiri (1982) that attempts to
formalise the gathering and recording of informatidoout the future and integrate it into a single
model with the recording of historical events. Thethod is called Triple Entry Bookkeeping. It
redefines the two dimensions in double entry boekksy (debit and credit) into historical
development and current breakdown of wealth, ardb a third dimension that captures the

future.

Section 6.3 investigates the extent to which trgaéry bookkeeping is applicable to insurance

enterprises.

Section 6.4 gives a summary and provides conclasion
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6.1  Principle strategic value drivers of life insuance enterprises ||

Strategy and intentions are important for estingatind evaluating future developments. Allan
Kay (one of the inventors of the Smalltalk programgnlanguage and one of the fathers of the
idea of Object Oriented Programming) once said:

Don't worry about what anybody else is going to do... Gést way to predict the future is to invent it. Really smart
people with reasonable funding can do just about anythingltiesn't violate too many of Newton's Laws!

Strategy sets the general target of an entergfmea commercial enterprise, it has a dimension
of “how much”, of “how” and of “when”. The relatiahip between strategy and projected future
cash flows is obvious: if you have the intentiorgtbsomewhere, have demonstrated the skills to
get where you intend to be and have evaluatedithenestances that are beyond your control,

your target is the best possible prediction of yoosition at a certain future moment.

There have been many methods for evaluating styrat&gwell-known one is the Return on
Investment chart (Kaplan et al., 1991, page 1@ufe 6-1 shows the first nodes of an ROI chart
of a life insurance enterprise.

Figure 6-1: ROI Life insurance enterprise

Yield on investments |

Result interest

Technical interest |

Profit sharing |
Result
Allowance |
Technical result
Experience |
Volume
Expense allowance
Expense result Per policy

Expenses |

| ROI

Invested capital |

As noted earlier, ROI for a life insurance entespris often an unsatisfactory performance
indicator. One of the reasons is the “new busisé&sén” in the year of sale due to restrictions of
standard setters and regulators on the defer@tafisition costs and minimum technical reserve
requirements. An example has been shown in seectidn It is therefore possible that a
commercially successful enterprise shows a worsé tR&h a low-selling enterprise and that
without further explanation a successful enterpeeenot be distinguished from an enterprise that
performs poorly because of inadequate pricing.

Figure 6-2 shows a similar schedule for the Returtfembedded Valgé

55 Embedded value as defined in the principles publishedebguhopean CFO Forum.
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Figure 6-2: Return on embedded value

Assumption changes |

\ Expenses \

Experience variances | Persistency |

In-force performance [ Mortality/morbidity |

Investment return variances |

EV profit Expected return |

PV margins on policies sold \

New business contribution

Cost of capital to NB |

Acquisition costs \

ROEV

Expected Value of Future CF |

Present value In Force

Cost of options and guarantees \

Embedded value

Required Capital |

Cost of required capital |

On the one hand, this chart has some attractitarésa It directly measures performance on the
sale of new business in relation to the expensastried in generating it. Furthermore, it measures
the variances on earlier assumptions. These vasamay relate to volatility indicators (as is
often the case with investment return variancesdibility indicators (how accurate or how
biased were earlier estimates) or performance aolis (how successful was the enterprise in
meeting targets on, for example, expense or persigj. Finally, the denominator includes
required capital. If a theoretically sound meadoreeconomic capital were used, all risk factors
that affect future cash flows would be taken intcaunt. Greater uncertainty about estimated
future cash flows would then automatically trareslaito higher economic capital and a lower
ROEV. Alternatively, risk management strategieg.(@edging of exposures) may increase the
ROEV, even if they have a cost that decreasesqtf@rée performance.

However, caution is advised. Value of In-Force Bass and Value of New Business represent
the present value of unknown future cash flows arelonly as good as their predictions are.
Since it has been claimed above that “the besttagyedict the future is to shape it”, it is useful
to have a closer look at the strategy that drivasré cash flows.

A well-known method for measuring performance caghpnsively is the balanced scorecard. It
has been widely adopted, not only as a measuresgetem but also as a strategic management
system (Kaplan et al., 2004). The balanced scalecaeasures performance from four
perspectives:

*  Financial perspective: ability to satisfy the @mushareholder.
»  Customer perspective.

* Internal perspective.

»  Learning and growth perspective.
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These perspectives play a role in the developmiemstrategy map. Kaplan et al. (2004, page 10)
state that strategy balances contradictory forces.

Investing in intangible assets for long-term revenue growthallys conflicts with cutting costs for short-term
financial performance. The dominant objective for privatéosearganisations is the creation of sustained growth in
shareholder value. This implies a commitment to the long-term.

The truth of this statement is supported by the

Figure 6-3: Development of shareholder value . . .
9 P example presented in Figure 6-3,which shows

100%

oo ] ]| the fundamental valuation (future discounted
80% | 35% - _cash flows) of a value stock (equal cash flows
70% 679% in gach year), a growth stock (10% growth
60%1— | during 10 years) and an emerging stock
s0% | | 2% oo (positive cash flows start after year 5 and
ey || grow rapidly in the first years thereafter).
% | 9
132 — m o The figure demonstrates that even in the case
0% of the value stock more than half of the value
value Growth Emerging relates to the period after year 5. In other
@ Contribution next year @ Contribution year 2 - 5 WOde, Short-term targets that dO not prOVide a
O Contribution year 6 - 10 O Contribution year 11 - terminal SUStainable pOSition have Only |Im|ted

relevance and sacrificing long-term goals to
the short run conflicts with the creation of shatdbr valués.

With respect to theustomer perspectiy&aplan et al. mention value proposals such astéal
cost, product innovation and leadership, complaistamer solutions and lock-in. For an
insurance enterprise, a low cost strategy hasategit®” and regulatory boundary with respect to
safety margins. As demonstrated in chapter 4, thedard cost price of an insurance product
should include at least a certain margin for abisgrthe market price of risk, represented by the
cost of required capital. Cost can be kept low loptlling maintenance and distribution
strategies, by limiting the risks and thus the memglieconomic capital (which normally means
less benefits for the policyholders), or throughavwative risk management techniques. Cutting
distribution costs, in particular, is also subjexttrategic and regulatory boundaries. Customers
are looking for a solution (protection, provisioor fold age, etc.) and may not always see the
connection between this solution and the relevan€ethe insurance products offered.
Economising on acquisition costs without regardh side effects may lead to sales targets not
being met or miss-selling practices (which maytuim, result in regulatory sanctions or lapse and
surrender numbers higher-than-expected).

In certain circumstances, costs of benefits cankégt low by well-developed acceptance
procedures or by creating preferential rates fatage classes of policyholders (e.g. a non-

56 See also the Revised Conditional Normative Accounting Thequlained in section 2.6.4.

57 Strategic boundaries are one of the levers of controtifidenby Simons (1995). They represent borders that
the enterprise or its employees may not cross. Such lsonaey be certain risk exposures that shall not be
exceeded, illegal or unethical behaviour, certain types ofiments that shall not be held, etc.
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smokers rate for term insurance). The total cost lifie insurance contract can also be kept low
by superior investment performance (the higherakpected investment yield, the lower the
discounted value of benefits and costs, so the ridive premium rate can be). This is also
strategically bound by the maximum risk exposurat tmay be taken. In a well-managed
insurance enterprise, a larger risk appetite dirécinslates into more allocated capital (causing
capital to become more expensive).

With respect to product innovation and leadershighould be emphasised that the basic life
insurance products include a limited number of EsecThey pay out on death and /or survival,
lump sums or regular amounts, in exchange for sipgtmiums or annual premiums. They may
offer profit participation; they may leave partall of the investment risk for the policyholder to

bear.

However, as stated above, most customers haveract dieed for an insurance product; they
more likely seek a solution that fits their perddir@ancial situation, which may vary by event
(marriage, birth of a child, purchase of a housell aver time (due to demographic
developments). The challenge of product innovadind leadership is often to assemble as many
solutions as possible from a limited number of basoduct modules.

Complete customer solutions relating to life assceaoften involve a comprehensive pension
plan, a mortgage loan with a linked endowment tovigle for redemption and protect the
principal during the lifetime of the loan, etc.

Lock-in strategies relate to strategies to keepocuers tied. Life insurance policies often have a
surrender charge in order to accomplish this. Suaharge mitigates the cost of a surrender
guarantee or similar embedded option in a lifeiasae policy.

In the internal perspective Kaplan et al. distinguish operations managemenistomer
management, innovation and regulatory/social psE®sMost of the financial flow of an
insurance enterprise is the responsibility of opena management. Figure 6-4 shows the clusters
identified by Kaplan et al. within operations maeagnt that are linked to the relevant content
for life insurance enterprises.

Figure 6-4: Operations management

nt

ial Delivery -Capital adequacy
-Managed assets -Combine large numbers -Underwriting -Asset liability management
-Required capital -Guaranteed benefits -Premium collection -exposure
-Reinsurance -Options (switch, etc.) -Policy master file -net market risk
-Hedge instruments -Profit participation -Claims management -net interest risk
-Outsourcing -Service -counterparty risk

-operational risk

Risk management has a central function within @ariance enterprise, because the product and
the source of added value is the assumption of Rgk management monitors that the strategic
boundaries (unacceptable exposures, unacceptaiietypes, etc.) are not violated and that
capital is allocated in proportion to the riskswamsed (which ensures that the cost of assuming
risk is properly reflected in the “raw materialsRey performance indicators that should be
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included in the diagnostic control sysféno measure the success of managing operations are

expected margins and experience variances, togethkrthe underlying financial and non-

financial analyses. Measurement of investment p@dioce is somewhat more complicated and

an extensive discussion is beyond the scope ofstson. Investment yield and movements in

investment value are largely determined by econamiwitions that are beyond the control of

the enterprise. Aggregate annual investment incienpgimarily a volatility indicator. Two key

questions have to be answered when evaluatingtimees performance:

»  How does the performance relate to predeterméméernal measures (benchmarks)?

* How far was the net movement in value due to gharin economic variables in relation to
previously estimated sensitivities?

Customer management processes interact with sotthe &ey performance indicators mentioned

above. Improper selection of the class of potemiistomers may, for example, lead to higher

mortality benefits than assumed. Improper sellirgcfices or inadequate after-sales support may
cause policies to lapse, resulting in a loss dievéhat exceeds assumptions.

Innovation relates to the development of produtifsmn combinations. Solutions supplied by
insurance enterprises are very sensitive to teogil innovation (offering flexibility in
premium payments, switching between investmengcaies, management and documentation of
hedging programmes, etc.).

Regulatory and social processes interact strongly tive regulation of the insurance industry in

most countries. Supervision of insurance enterprisay involve:

»  Prudential supervision: is the probability thatrenitments towards policyholders cannot be
met sufficiently remote? This has a strong relatiop with risk management discussed
earlier and the availability of sufficient econoroapital.

e Supervision on conduct: are the commitments areahgements agreed with policyholders
sufficiently relevant?

Finally, the learning and growth principle relatees human capital, information capital and
organisational capital, in other words, the “reiaffangible assets that make strategy work. The
question is:

Are employees, information collections and systeand organisational structure sufficiently
ready to:

» make the internal processes work in order to:
* make the right value proposal to customers, ab th
* the intended growth in (shareholder) value iSeaad.

An example of creating human capital readinessimiln insurance enterprise is giving advisors
the training they need when integrated solutiomgpfmsion plans (including financial planning,
tax aspects) are to be offered.

58 Diagnostic control systems form another lever of controftified by Simons (1995, page 59). They are
defined as the formal information systems that managertous®enitor organisational outcomes and correct
deviations from preset standards of performance.
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Examples of creating information capital readiress

» Databases and data mining functionality needepbterate sales leads.

*  Functionality that is necessary to record theosypes resulting from options and guarantees
embedded in policies and to manage, record andatdhe hedge instruments for mitigating
such exposures.

Turning back from strategy and targets to embedddake estimates, the following observations
can be made. The financial aspects of the streaegydocumented from period to period in the
planning and control cycle. Integrating this plamgniand control cycle with embedded value
estimates enhances the estimates because thgistidrigers are pushed down to the estimates.
Consider the following equality of the profit budder the next year:

Budget profit = Budget In-force profit + Budget New Busmessult

Now consider the table in Figure 6-5 that showsetxigected development of the embedded value
for next year.

Figure 6-5: Schedule of expected development of embesttivalue

Opening Budget IF Expected IF  New A required Assumption  Closing

value profit return business capital changes value
PVIF A (E) F I M A-E+F+1+M
Required capital B E G (K) L) B+E+G-K-L
Cost of required capital C (H) J [e] C-H+J+O
Embedded value, excl. free surplusA+B-C 0 F+G+H 1-J-K (L) M-O S
Free surplus D N L D+L+N

E is the expected accounting profit for the year underwgvigating to existing business. F is the unwinding of the
discount rate on the opening value of the PVIF. G repretfemtsxpected investment income on required capital. H
is the difference between the expected and the required retijusted for the unwinding of the discount rate on the
cost of required capital itself. Consequently, the sum F +HGrepresents the unwinding of the discount rate on the
opening value of the embedded value.

K represents the effects of the “new business strain’acguisition costs that cannot be deferred, PADs that have to
be formed for supervisory or other reasons, etc. Ddipgnon the financial reporting principles applied (e.g. the
degree to which acquisition costs are deferred), thereirgemelation between I, K and L.

L represents the transfer from required capital to freplssior vice versa. A transfer from required capital te fre
surplus is due to a decrease in the amounts at risk irkigteng business and the profits that become available; a
transfer from free surplus to required capital is due to In@siness or an increase in the amounts at risk in existing
business.

M represents the changes in the embedded value assun®is the sustainable change identified in the planning
and control process.

N is the expected return on free surplus.

Dividends (a decrease in free surplus), DAC impairments taohnical reserve reinforcements (a decrease in
required capital, offset by a higher transfer from fiaglsis) are ignored in this schedule.

As can be seen, the comprehensive accounting piafdrding to the budget can be represented
by the following formula:
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AccPr=E+G-K+N

Although considerations with respect to the budaet relevant to the cash flows/profits that
“lock out” in the next reporting period (E, K, Géi), the need to reconsider the “stock of future
cash flows” that the PVIF represents (M) may alésea Applying all the considerations resulting
from the planning and control cycle to the embeddmde estimate pushes strategy towards the
estimate and enhances its quality.

As mentioned in section 5.3, the European CFO Fodfinmsurance enterprises issued 12
principles for reporting on embedded value. Appengil summarises the requirements for
information systems and control measures that wbeldecessary to adhere to those principles in
a sufficiently robust way.

The next sections will investigate the possib#itie account for embedded value as a “stock of
earnings” that is updated event by event. Applysugh a method enables analysis of the
development in embedded value, allowing a cleaupicto be given of which development are
based on objective observations and which develommiavolve judgment and estimation of
future developments.

A key factor relates to processes that supportsibaacounting estimates. The best approach to
creating this support is to focus on processes dligh with the execution and monitoring
strategy, because these are the processes thdthafye the future”. The following processes are
relevant.

* Activity Based Costing (ABC), because this ensutBe most relevant allocation to
acquisition and maintenance cost by product. A grapst allocation and assessment of the
degree of variability helps to predict future camhtflows and assists in the analysis of
experience in relation to assumptions. Consequeitthpupports accounting estimation
processes such as liability adequacy tests anddetedesalue estimates.

»  Standard cost pricing. Proper integral techrétahdard cost prices (including the cost of all
options and the cost of solvency) help to measheecbnsequences of the sale of new
policies (new business margins), help prevent iqadt pricing or help in measuring the
accounting consequences.

e Asset Liability Management, because it helpsdduce the risks of a mismatch between
assets and liabilities, but also to measure it sugport the disclosures on sensitivities and
the measurement of economic capital.

»  Experience to assumption analysis. This toola&sessing the credibility of previous future
estimates has a solid place in management infosmakiut has been underemphasised in
external financial reporting. However, in financiaporting disclosures (IFRS 4, § 37, see
appendix Il of chapter 5) and in European Embeddellie Principles, this information is
gradually obtaining the place it deserves.

* Reassessment of assumptions. This process isndoree that the learning from past
experience and the knowledge on changing circurostamre properly reflected in the
estimates of future cash flows.
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6.2 Recording the future: triple-entry bookkeeping Hﬁ

In chapter 2, | have discussed (double-entry) beeging as a source for financial reporting. It
was found that double-entry bookkeeping does novige all the required information. In
particular, the information to make estimates rdiyay information about the future is lacking.
The process of gathering and recording this inféiona(e.g. the estimated future cash flows
supporting the embedded value) is often not foyrlalked to the processes discussed at the end
of the previous section and does not have the tobss of the “traditional” accounting system.
The importance of future estimates in financialortipg raises the need for a more formalised
recording of such estimates and the changes in.them

Yuri ljiri (Triple-Entry Bookkeeping and income mamntum, 1982) attempted to formalise the
gathering and recording of information about thtufe by adding a dimension to traditional
double-entry bookkeeping. The third dimension isameo record historical documented events
that capture information about the future.

In traditional double-entry bookkeeping, each temtion is entered as a debit and a credit.

Negative numbers are normally avoided. ljiri rede§i the two (debit and credit) dimensions as:

1 Wealth. For the time being, | define this (thensaas ljiri, 1982) as assets minus liabilities.
Assets are recorded positive and liabilities witmiaus sign. This static (stock) dimension
describes the content of the wealth.

2 Capital. This dynamic (flow) dimension explainse thistorical development, i.e. the
cumulative results and transactions with the owner.

Wealth is an answer to the question: “What do | ®Ror example, the assets consist of 5,000
in cash and a building worth 200,000. There is alfman of 100,000. My wealth is then 105,000.

Capital is an answer to the question: “Where dobatw own come from?” For example, last
year my wealth was 100,000. During the year, | teendal income of 20,000, interest expenses of
5,000 and other expenses of 10,000. My incremecdpital flow is then 5,000 and my
accumulated capital flow is 105,000.

ljiri adds a third dimension to the bookkeepingteys i.e. the future, as shown in Figure 6-6.

Figure 6-6: The third dimension

Past = Present « » Present = Future

By adding the third dimension, the present (wealith)explained not only by the past
developments, but also by the future developm@iten the observation made in chapter 2, that
wealth measured as subjective value is explaineflifoye developments (cash flows), this is an
interesting thought. If one were able to recordcidted future developments objectively journal
entry by journal entry (as historical developmeats recorded journal entry by journal entry),
complex estimation processes such as embedded a@llek be formalised and the measurement
of wealth/subjective value could be improved.
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ljiri distinguishes two applications of adding dthdimension to bookkeeping, i.e.:
*  Temporal triple-entry bookkeeping;
» Differential triple-entry bookkeeping.

6.2.1 Temporal triple-entry bookkeeping

Temporal triple-entry bookkeeping adds budget térd dimension. This leads to an equation as
shown in Figure 6-7.

Figure 6-7: Temporal triple entry equation

(Estimated future wealth — Budget) = Present wealtl Capital Stock = Past realisation

Hence, an opening balance includes not only thaildeif wealth and the capital stock, but also
the budget and thus the target wealth at the erttieofuture period. The concept is explained
using an example of a real estate company that ewesuilding. As the enterprise just started,
the building is not fully occupied and a loss foe thext year is budgeted. Using ljiri's formats,
the opening balance resembles Table 6-1.

Table 6-1: Opening balance temporal triple entry bookkeeimg

Budget Wealth Capital
Target wealth 97,583 Cash 5,000 apital stock 105,000
Budget rental income (6,250) Building 200,
Budget expenses 13,667 Loan (100,000)

105,000 105,000 105,000

Journal entries are also made in three dimensan3able 6-2 shows. ljiri christened the budget
column in the journal “trebit”.

Table 6-2: Triple journal entries

Debit Credit Trebit

Rental contract A:
Cash 5,850

Rental income 5,850

Estimated rental income 5,850
Rental contract B:

Cash 800

Rental income 800

Estimated rental income 800
Rental contract C:

Cash 375

Rental income 375

Estimated rental income 375
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Debit Credit Trebit

Expenses:
Cash (2,500)
Fixed expenses (1,500)
Estimated fixed expenses (1,500)
Depreciation:
Depreciation expenses (7,667)
Fixed assets (7,667)
Estimated depreciation expenses (7,667)
Interest expenses:
Cash (4,500)
Interest expenses (4,500)
Estimated interest expenses (4,500)
Redemption loan:
Cash (4,000)
Loan 4,000
(6,642) (6,642) (6,642)

The company made a loss of 6,642 during the fiestryThe budgeted loss amounted to 7,417.
The lower loss is due to actual rental income bdiegier than forecast. Hence, the closing
balance is as summarised in Table 6-3.

Table 6-3: Closing balance temporal triple entry example

Budget Wealth Capital
Target wealth 97,583  Cash 2,025 apital stock 105,000
Estimated rental income 775 Building ,392
Estimated expenses - Loan ,08H  Revenue 7,025
Expenses (2,500)
Depreciation (7,667)
Interest (4,500)
. . _ (6642)
98,358 98,358 98,358

This closing position shows not only the changevaalth (which is negative as expected) but
also the degree to which the enterprise met iggetar

ljiri is not fully satisfied with this method andMs it a double entry system applied twice rather
than a triple entry system. | would add that thistem only captures part of the future (the
budget) period. Consequently, the equation:

Future = Present
does not hold.
Nevertheless, the method formalises the compariddoudget and realisation in the financial
accounting system by recording each relevant dontedeevent as a change or usage of the

budget. This improvement igystematic recordindacilitates betteanalysis and may lead to
betterpredictionsand accounting estimates.
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6.2.2 Differential triple entry bookkeeping

In two-dimensional bookkeeping as redefined byi,ljthe stock of wealth (the individual
components of wealth) and the flow (the historaelopment of wealth) both play a role. Next,
ljiri defines a stock of earning power (income marogn), i.e. the result per period that the entity
would earn if everything remained the same. ljgsés this income momentum upon documented
historical events, such as acquiring new customesly purchased assets, hew maintenance
contracts, changes in purchase prices, etc. Inr otloeds, income momentum is a historical
measurement of income that, ceteris paribus, wpleat in the future (see also the discussion
between Bernoulli and von Leibniz described in ¢aap).

The changes in the income momentum (which is a)flare called impulses. These can be
changes in the environment of the entity and astibg its management. The relationship
between income momentum and impulses is showngiar&i6-8.

Figure 6-8: relationship between income momentum and impses

Income momentum Impulses: Income momentum
beginning of period +/- | »  Environment = end of period
e Actions

In fact, the impulse value of the actions (i.e. tbgponse to the actions in terms of change in the
income momentum) would be an important measurememanagement’s performance. Such
actions include the reactions to changes in the@mwent (such as competitors’ behaviour, etc.).

liiri (1982, page 49) states the following on tmeplementation of differential triple-entry
bookkeeping:

Development of differential triple entry bookkeeping is signifttammore difficult [than temporal triple-entry
bookkeeping] mainly because it requires a set of new concepts, as;@md measurements in the third dimension
that have not been explored before. Perhaps the bestfviyplementing the triple-entry system is to take a small
company as a prototype and to concentrate on identifyingn@aguring income momentum.

In the next section, the embedded value of a liguiance enterprise is considered to test the
applicability of differential triple entry bookkeiyy. But first, we have to deal with some issues.
In the first place, consider the example of thelsmal estate company. It purchased a building
at 200,000 with a lifetime of 30 years, includiceytain fixtures and fittings with a lifetime of 15
years. After 30 years, it is worth zero irrespexidf whether it has been occupied. The purchase
has partly been financed by a loan of 100,000,%%04and repayable after 20 years. In the first
year, part of the building is rented out for 7,0Z6e lifetime of the lease contract is 10 years.
These three transactions have an income momentun?,@#5 (rental income) — 7,667
(depreciation) — 4,500 (interest) or -5,142. Nesslldo say, this presentation is highly
unsatisfactory. The building was expected to havendged occupancy in the first year and
concluding that the earning force of the enterpiss@egative until the next friction (e.g. the
conclusion of other lease contracts) does notaefleonomic reality at all.
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But there is a second issue. ljiri assumes a riotiefin future. If an event that causes expenses or
income occurs, this event is supposed to occur thighrsame interval (momentum) in future until
the next friction. However, it is known that frioti will arise. Loans mature, clients gained will
eventually leave, contracts expire, etc. Often, leat friction moment is known or can be
estimated. Moreover, the friction for cash infloalmost always differs from the friction for cash
outflows.

Consider the example in Table 6-4.

Table 6-4: Committed earning force and projected earnig force

1 2 3 4 5 6 7 8 9 10 11 ... 17 18 19 20
Expected income 12 18 22 14 26 30 30 30 30 30 .. 30 30 30 30
Expected expenses (8 3)( 3)( 3)( 3)( 3)( ACIHCAHCIHC ) .. (A 3 3
Committed income 6
Committed expenses ( 15) ( 15)( 15)( 15)( 15)( 15)( 15) ( 15)( 15) ( 15) ( 15) ... ( 15)( 15) ( 15)( 15)
Net income momentum  ( 12) - 6 10 14 12 12 12 12 12 ... 12 12 12 12

This example shows both the expected future easnamgl the committed future earnings and
combines it to a “stock of future earnings”. Thencept is attractive, because it shows the total
stock of future earnings, but it also shows thewixto which cash inflows and cash outflows are
committed to. And risk can to great extent be defims the difference in frictions between cash
inflows and cash outflows.

Embedded value can be considered a stock of futareings. In the next paragraph the
applicability of a transaction-for-transaction agoting of this stock, in a kind gferpetual value
recording methoavill be further investigated.
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6.3  Triple entry bookkeeping for life insurers HI:I m

The former paragraph ended withparpetual value recording methddr embedded value or
other future oriented reporting on insurance camstaThis is a variation on thperpetual
inventory recording methodpproach with respect to stocks. Remember the m@najgproach
described in chapter 2 that Grammateus recommefmiedktermining annual results: consider
the opening balance of stocks, add the purchasekjct the sales and determine the balance.
Count the stocks at the end of the period, valeentlat purchase price and determine the total
stock value. The difference between this value tiedaforementioned balance is the profit or
loss for the period.

Perpetual inventory recording methadeans that sales are not deducted at sales pricatb
purchase price (average, FIFO or LIFO) and thabthlér movements (scrap, breakage, decay or
other causes of loss) are recorded by individushgaction. In that case, accounting records
permanently give a picture of what the stock shdadd Physical stock records were developed
for the purpose of control rather than as a toaddtermine the results, and logistic processes take
their place in control over financial reporting.gBegation of functions plays a key role in these
controls, and the accounting system, in which pasel, receipts of goods, sales, delivery of
goods and all other changes in the quantities aidevof stocks are recorded by type and
transaction, reflects these controls and providedytical proof.

Perpetual value recordingttempts to consider a book of life insurance @mter as a stock of
cash flows. This stock of cash flows is updatedgaation by transaction and event by event.

Figure 6-9: Stock of cash flows, transaction flows, plarning and control cycle

Q) C
OQQ‘ Premium Asset J’(:'je
q collection manage- = 049 .
$@ \ / ment
]
New Benefits w0
business CStohclf<| o and
acceptance ashtiows expiration

Lapses and Profit
surrenders appro-
priation

The recording involves estimated future cash floather than observed realised cash flows.
Bookkeeping itself (including triple entry bookkéeg) does not solve the issue of preparing
estimates, but shows the effect of each transact@ant and decision. Decision-making on
product introduction, standard cost prices of iagge products, asset (liability) management,
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distribution channels, the initiation and recordofgtransactions and the evaluation of observed
reality in relation to the original plans and fomets follows the natural segregation of duties
within an enterprise. Leveraging these controls ¢ive business cycle increases the credibility of
estimates and helps to use all information availabigure 6-9 summarises this view. Where
double entry bookkeeping captures each documentd ¢hat changes the size and/or content of
the stock of wealth, triple entry bookkeeping abmsapture each documented event that changes
the size and/or content of the earning capacitprBhaert, 1994, p. 123) or the “stock of cash
flows”.

The example below demonstrates how life insuransgnkess can be recorded as a stock of cash
flows/stock of margins. In order to concentrate the accounting aspects, the estimates
themselves are considered given. As note earligreya factor in controlling life insurance
business and making proper estimates (thus cdngolfinancial reporting) is a correct
technically driven integral standard cost price.

The example assumes a required yield of 10% onreshjuapital and an expected invested yield
of 6%. The risk-free rate amounts to 8%nd the enterprise grants the policyholders aitprof
share of 90% of all investment income above therme at the risk-free rate. As a result, the
enterprise expects to achieve an investment mafg@o bp.

Table 6-5: Data example

p\E0 1 2 3 4 5 6 7 8 9 10
Benefits 100.0 1100 120.0 130.0 150.0 200.0 300.0 500.0 700.0 1,200.(
Margin 2.0 2.2 2.4 2.6 3.0 4.0 6.0 10.0 14.0 24.(
2,763.¢  102.0 112.2 1224 1326 1530 204.0 306.0 510.0 714.0 1,224.(
Expenses 10.0 15.0 20.0 25.0 25.0 25.0 30.0 35.0 35.0 35.0
Margin 5.0 7.5 10.0 12.5 12.5 12.5 15.0 175 17.5 175
308.4 15.0 22.5 30.0 37.5 37.5 37.5 45.0 52.5 52.5 52.5
Costs of guarantee 16.6 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Allocated capital 50.0 150.0 250.0 350.0 350.0 300.0 275.0 200.0 100.0
Required return 5.0 15.0 25.0 35.0 35.0 35.0 30.0 27.5 20.0 10.0
Expected return 3.0 9.0 15.0 21.0 21.0 21.0 18.0 16.5 12.0 6.0
Cost of solvency 78.2 2.0 6.0 10.0 14.0 14.0 14.0 12.0 11.0 8.0 4.0
Premium 3,167.1  436.3 392.7 3709 367.1 363.5 359.8 356.2 352.7 349.2 345.7

The enterprise wishes to include the cost of sayexxplicitly in the premium rate. The “trade”
margins on benefits, expenses and investment incemve to cover the acquisition expenses and
to add shareholder value. The benefits assume anahmecrease in the book of business
(mortality, maturity, lapse and surrender) of 10fb6year 2, 5% in year 3 and 1% in each
subsequent yedr

The basic data needed for the example have beematsed in Table 6-5. The total present
value (3,167.1) is what the premium would be ifidevas a single premium. The annual
premiums have been calculated taking into accotet projected annual decrease. The

59 In order to avoid unnecessary complexity in this exanapiiat yield curve is assumed.
60 At the risk-free rate.
61 All percentages of first year's premium.
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assumption is that premiums are received at theoétite year and all other cash flows also take
place at the end of the year. Adding all annuainiuens (without discounting) gives an amount
of 3,694.

Table 6-6: Example of standard cost and margins

Estimated guaranteed benefits 3,510.0
Estimated non-guaranteed benefits 345.3
Estimated maintenance expenses 255.0
Estimated hedge and guarantee cost 20.0
Expected yield policyholders' funds (767.4)
Total cash flows 3,362.9
Required yield shareholder 237.5
Expected yield shareholders' funds (142.5)
Cost of solvency 95.0
Total standard cost of insurance 3,457.9
Mortality margin 70.2
Expense margin 127.5
Investment margin 38.4
Total nominal value of margins 236.1
Sum of premiums 3,694.0

Table 6-6 gives a breakdown of the total “stockpoémiums” by the nominal value of all
elements. The expected investment income has bre@tied as future cash flows, which makes
discounting unnecessary and makes the figures tealbgndle in a “stock accounting” system.
Apart from a “stock of cash flows”, a stock of maugis presented, i.e. the minimum required
margin to meet the cost of solvency and the additionargins that cover acquisition costs and
add shareholder value.

Table 6-7: Development of acquisition costs

1 2 3 4 5 6 7 8 9 10 Total
Opening balance 101.5 99.8 94.8 86.2 76.7 65.9 53.2 37.3 20.2
Deferral 100.0
Interest 6.0 6.1 6.0 5.7 5.2 4.6 4.0 3.2 2.2 1.2
Amortisation ( 4.5 7.8)( 11.0X 14.2) 147y 15.4) 16.7}  19.1)X  19.3 21.4) 144.1)
Closing balance 101.5 99.8 948 86.2 76.7 65.9 53.2 373 202 -

In order to sell the block of business in the exi@npcquisition costs amounting to 100 have
been incurred. Any acquisition costs that are rmtrdwed externally are borrowed from the

policyholders’ funds. Either way, they have to kepaid (amortised) including interest. Suppose
that amortisation (“repayment to the policyholdefshds”) takes place in proportion to the

expected gross margins. The way to do this is sradint these margins at the expected
investment return, resulting in an amount of 226@ a k-factor (see chapter 5) of 44%.

A summary of the movement schedule of acquisitmstsis given by Table 627

We can now write the total stock of cash flows atdck of margins and the anticipated
movements for the first year, as shown in Table 848 amounts included in Table 6-8 are

62 The cash outflow of acquisition costs takes place at tHariag of the projection. Amortisation of acquisition
costs is not cash outflow. However, the enterprise hasotwd\w” the disbursements for acquisition costs from
the funds to be invested. When the margins emerge, theutarborrowed” is paid back to the investment fund
including interest. In this respect, amortisation should be tremtedash flow. If acquisition costs were
borrowed externally and repaid in accordance with the arataiisschedule, the effect would be the same.
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nominal amounts of cash flows and margins whenréwired return on equity is paid (or
reinvested) annually. The only exception is the cbsolvency that is embedded in the margins,
which is a presentation item that is added to #whriical liabilities as part of the minimum
required amount and deducted from the mafgins

Table 6-8: Movement in stock of cash flows and stock margins

Opening position  Transactions | Position after BoY Transactions end Closing position
beginning of yea transactions of year
Stock of cash inflows
Premiums receivable 3,694.0 ( 436.3) 3,257.7 244
Investment income 865.8 865.8 ( 23.2) 842.6
4,559.8 ( 436.3) 4,123.5 ( 23.2) 100.3
Stock of cash outflows
Guaranteed benefits 3,510.0 3,510.0 ( 100.0) 4
Profit sharing 345.3 345.3 ( 11.8) B3
Acquisition expenses 100.0 ( 100.0) - -
Maintenance expenses 255. 255.0 ( 10.0) 245.0
Guarantees and hedge costs 200 20.0 ( 2.0) 18.0
( 4,230.3) 100.0 (41303 123.8 ( £H®)
Net stock of cash flows 329.4 ( 336.3)| ( 6.9) 100.6 93.7
Stock of equity servicing
Expected return on equity 142.5 142.5 ( 3.0) 139.5
Cost of solvency 95.0 95.0 ( 2.0) 93.0
( 237.5) - ( 237.5) 50| ( 232.5)
Cost of solvency in margins ( 44.5 ( 44.5) 4.7 ( 39.8)
Liability adequacy level 47.4 ( 336.3) | ( 288.9) 110.3 ( 178.6)
Stock of margins
Mortality 70.2 70.2 ( 2.0) B8.
Expenses 127.5 7.32 |( 5.0) 122.5
Investments 38.4 38.4 ( 1.3) 37.1
Gross stock of margins 236.1 - 236.1 ( 8.3) 227.8
Needed for acquisition costs ( 144.1] ( 144.1) 4.5 ( 139.7)
Cost of solvency in margins ( 44.5 ( 44.5) 4.7 ( 39.8)
Net stock of margins 47.4 - 47.4 0.9 48.3
Book value of asset (liability) ( 0.0) |( 336.3) | ( 336.3) 109.4 ( 226.9)

As a consequence of this presentation, the nek stomargins equals the present value of future
profits less cost of capital. The reserve adequeweyl equals the expected value of future cash
flows (4,100.3 — 4,006.5 — 139.5 results in a lighof 45.8) and the minimum required margin,
based on the cost of solvency (93.0 + 39.8 equgdds8), in total 178.6.

The closing position of cash flows provides théoiwing information:

The technical reserves, determined by discounsiigfuture net premiums (excluding

margins), benefits and expenses at the technidaltest rate, would amount to 328.4.
Deducting the closing balance of deferred acquisitiosts of 101.5 (see Table 6-7) gives
226.9, which is the stock of net cash flows atehd of the period. Hence, the stock of cash

63

This amount would be zero if future margins could beadisted at the risk-free rate. Some supporters of
market-consistent embedded value argue that this is thehexsryse risks related to margins would be fully
diversifiable and therefore shareholders would not requiyerisk surcharge. In my opinion, entrepreneurial
risks are attached to an enterprise’s margins (consistirgvehues and costs that are not all committed to the
same extend). | therefore find it appropriate that margiasdeéscounted with a rate that includes a risk
surcharge, unless the potential cost of friction between fuéwenues and costs has been captured in another
way.
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flows accounting system is actually a sub-accogngiypstem of the book value of technical
reserves carried at amortised cost/“stage of cdiople method. This emphasises the
treatment of policyholders’ liabilities as a tanigibability as suggested in chapter 5.

*  The net stock of margins is a positive amounti§ amount were negative, there would be a
reserve adequacy and/or DAC recoverability issaewould be shown directly by the stock
accounting system.

» The stock of margins is based on the nominalevaiithe projected annual margins. This
represents the future earning force referred tdjibybut takes into account the knowledge
that the force will not be the same in each acdognperiod. A stock of margins that
consists of the nominal values of those marginsddcba positive, even if the present value
of those margins were negative. This can happe¢heifmargins are negative in the early
years and positive in later years. By making thesentation adjustment for the cost of
solvency embedded in the margins, the net stockarfins always equals the present value
of future profits less the cost of allocated cdpitathe net stock were negative, the book
value of the liabilities would be inadequate. Cansmtly, the stock accounting system
always sends the correct signal for liability inqdacy. Discounting all shareholders’ cash
flows gives the same amount for the present vafuiitare profits less cost of allocated
capital. This is demonstrated in Table 6-9.

The PVIF according to this table is net of costcapital (i.e. the present value of the annual
differences between hurdle rate and expected egnim required capital invested). In the
definitions of the CFO Forum, this amount is vigildeducted. Discounted at 10%, it is 56.7,
which is equal to the present value of all net epiansfers to covered business (141.7) less the
expected investment income on required capital. (B5the example, the cost of capital relates to
the capital allocated at inception and to the e&pit be allocated in future due to the growth of
funds.

Table 6-9: Present Value of shareholders' cash flows

PV (10%) 1 2 3 4 5 6 7 8 9 10 Face|
value

Premium received 2,308.0 436.3 392.7 370.9 367.1 363.5 359.8 356.2 352.7 349.2 345.7] 3,694.0
Benefits paid (1,7135)( 100.0)( 110.0)( 120.0)( 130.0)( 150.0)( 200.0)( 300.0)( 500.0)( 700.0)( 1,200.0)( 3,510.0]
Acquisition expenses incurred ( 90.9)( 100.0) ( 100.0;
Expenses incurred ( 143.3]( 10.0)( 15.0)( 20.0)( 25.0) 25.0)( 25.0) 30.0)( 35.0)( 35.0)( 35.0) 255.0
Hedge costs / other cost of
guarantees ( 123)( 200 20 20 2.0 20)( 20)( 20)( 20 200 2.0) =20.0
Investment of premiums ( 453.4)( 226.9)( 273.3)( 240.6)( 225.7)( 209.0)( 161.5)( 56.7) 1529 3614  879.3
Investment of required capital ( 141.7)( 50.0)( 100.0) 100.0)( 100.0) - 50.0 25.0 75.0 100.0  100.0| -
Investment income 405.1 20.2 37.2 52.3 66.5 79.8 92.1 101.6 104.8 95.4 73.5 723.3
Investment income on required
capita 85.0 3.0 9.0 15.0 21.0 21.0 21.0 18.0 16.5 12.0 6.0 142.5
Profit sharing ( 195.6]( 11.8)( 195 26.2)( 32.5)( 38.2)( 435)( 47.5)( 48.6)( 43.9)( 33.6)( 345.3]
Total cash flows from operations 47.41( 41.2)( 80.9)( 70.7)(  60.5) 40.1 91.0 64.6 116.3  137.1 133.8] 329.4]
Capital transfers from / to coverefl
business 141.7 50.0 100.0 100.0  100.0 - (5000 25.0)( 75.0)( 100.0) 100.0|
Profit transfers from covered
business (189.1)(  88)( 19.1)( 29.3)( 39.5)( 40.1)(  41.0)(  39.6)( 41.3)( 37.1)( 33.8)( 329.4
Total capital transactions (474 41.2 80.9 70.7 60.5( 40.1)( 91.0)( 64.6)( 116.3)( 137.1)( 133.8)( 329.4

An additional feature of Table 6-9 is that it dersiwates the usefulness of information about
operational cash flows from life business if theg @resented in the right format. The main
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reason for this is that the use of funds that fioiw covered business (premiums less benefits less
expenses and required capital) in excess of fref pnargins is largely determined by regulation
and internal risk management (future commitmentsilshbe covered by investments that have a
high probability of generating the required casiw8 at the required times). Some of the funds
may be invested in the life business itself (opegaassets such as IT, debtors, etc.), but Table
6-9 provides a fair, high level representatiorogérating noise caused by the cut-off of periods is
eliminated, the adjusted cash flow information neayn be more relevant than the traditional
profit and loss account, especially if the latefbesmirched” by (one-sided) movements in fair
values. As indicated in section 5.4, adjusted dask information may give a robust starting
point for financial REPorting.

Next, | wish to use the example to show the movesenthe “traditional” accounting system
and in the stock of cash flows/stock of margina asnsequence of:

»  Experience that differs from the projections.

»  Changes in operating assumptions.

* Changes in economic assumptions

Table 6-10 shows the information on the openingtipos after recording the transactions at the
beginning of the year in the triple entry bookkegpformat that has been shown in Table 6-1.
Note that the approach used is a mix of tempoipletentry accounting and differential triple

entry accounting. It recognises that the earnimgefavill be different in each future accounting

period and it records expected future earningsn@smporal triple entry accounting), not only

for the next accounting period, but also over ifaditne of the in-force policies.

Table 6-10: Opening balance from triple entry bookkeepindor life insurance

Future Wealth Capital
Embedded value 97.4 Investments 386.3 Capital stock 50.0
Stock of margins: Policyholders' liabilities ( 336.3)
mortality ( 70.2)
fees ( 127.5)
investment spread ( 38.4)
DAC amortization 144.1
COS in margins 44.5

50.0 50.0 50.0

Variances from projections

Table 6-11 shows the journal entries to be madesel the triple entry approach where debit
stands for changes in wealth (balance sheet) elspeedit for (accumulated) earnings elements
and trebit for the earning force of in-force busmd.e. the embedded value.

In the example, all real cash flows are equal ®dkpected cash flows that are included in the
stocks, except for the mortality benefits, whichoaimt to 98 compared with the corresponding
element in the stock of cash flow of 100. In othwrds, the book value of the stock used is 100
and the realisation value is 98.

Table 6-11 summarises the total movements betwkenopening position and the closing
position, and highlights the movements relatintheomortality benefits.
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Table 6-11: Journal entries of benefits paid

Debit Credit Trebit

Investments - 98.6
Change policyholders' liabilities 109.4
Investment income 23.2
Technical interest - 18.9
Result on interest 4.3
Benefits paid - 98.0
Expected benefits 100.0
Experience result mortality 2.0
Mortality margins 2.0 2.0
Expenses - 10.0
Expected expenses 10.0
Expense margins 5.0 5.0
Hedging costs - 2.0
Cost of solvency in liabilities 2.0 2.0
Expected hedging costs 2.0
Amortization DAC - 4.5 - 4.5

10.8 10.8 10.8

The movement in the investments reflects the rash ¢ransactions (benefits paid, expenses paid,
investment income received). The change in thecplatilders’ liabilities reflects the use of the
stocks of cash flows and the release of margins. Ude of the stock of earnings force (stock of
margins) is reflected in the trebit column. Thisrgases the wealth realised to date and decreases
the wealth to be realised in the future.

Table 6-12 shows the closing balance informati@semted in the roll forward schedule in Table
6-8 in the triple entry bookkeeping format. Thitiedule presents the historical development in
the stock of capital (the stock has increased pgofit of 10.8), the present wealth (60.8) and the
composition of the present wealth and the presesgltv increased by the stock of future net
earnings or stock of margins (109.1).

Table 6-12: Closing balance in triple entry bookkeeping fanat

Future Wealth Capital

Embedded value 109.1Investments 287.7 Capital stock 50.0
Stock of margins: Policyholders' liabilities ( 226.9)

mortality ( 68.2) Investment income 23.2
fees ( 122.5) Benefits ( 98.0)
investment spread ( 37.1) Profit sharing ( 11.8)
DAC amortization 139.7 Expenses ( 10.0)
COS in margins 39.8 Hedging costs ( 2.0)
Change PH liabilities 109.4

10.8

60.8 60.8 60.8
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The information that is kept in the stock accountsystem enables direct summarising of the
changes in the embedded value during the periad.iglshown in Table 6-13.

Table 6-13: Changes in embedded value

PVFP - Ca(  Capital EV

Opening balance 47.4 50.0 97.4

Unwinding discount rate 4.7 5.0 9.7
Expected margins ( 8.3) 8.3
Amortization DAC 4.5 ( 4.5)

0.9 8.8 9.7

Experience result 2.0 2.0

48.3 60.8 109.1

Table 6-13 shows the changes in the stock of man@ie. Present Value of Future Profits less
Cost of Allocated Capital), the capital and, herlhe,embedded value.

Changes in operating assumptions

Now assume that the developments in mortality gige to the expectation that the 2%
experience gain is sustainable. This would decr#eesstock of future cash out flows by 68.2 and
increase the stock of future margins by the samasuain The journal entry is presented in Table
6-1464,

Table 6-14: Journal entry assumption change

Debit Credit Trebit
Stock of future cash outflows ( 68.2)
Cost of solvency embedded in margins 32.5
Net stock of margins 35.7

The changes in assumptions (in this case favoedidve no effect on the current stock of
capital, because the extra margins are “kept ick&tontil realised in the foreseen transactions.

Table 6-15: Adjusted closing balance in triple entry forma

Future Wealth Capital

Embedded value 144.8 Investments 287.7 Capital stock 50.0
Stock of margins: Policyholders' liabilities ( 226.9)

mortality 136.4 Investment income 23.2
fees 122.5 Benefits ( 98.0)
investment spread 371 Profit sharing ( 11.8)
DAC amortization (  139.7) Expenses ( 10.0)
COS in margins ( 72.3) Hedging costs ( 2.0)
Change PH liabilities 109.4

10.8

60.8 60.8 60.8

64 In order to keep the example simple, the effects of lomatality on premium income have been ignored.
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The present stock of wealth is unaffected; the ghas recorded in the stock of future earnings
only. Consequently, the journal entries are onlyhi trebit column. The decrease in the stock of
cash outflows due to lower projected death benefimtes an addition to the cost of solvency
embedded in margins. This is the discount thaird fiarty would require if he purchased those
additional margins. The closing balance after jinignal entry is presented in Table 6-15.

The roll forward schedule of the embedded valuprasented in Table 6-13 can now be extended
with one line.

Table 6-16: Embedded value development including change @perational assumptions

PVFP - Ca(  Capital EV

Opening balance 47.4 50.0 97.4

Unwinding discount rate 4.7 5.0 9.7
Expected margins ( 8.3) 8.3
Amortization DAC 4.5 ( 4.5)

0.9 8.8 9.7

Experience result 2.0 2.0

Change in operating assumptions 35.7 35.7

84.0 60.8 144.8

Note that the only “judgmental touch point” of ttishedule is the review of assumptions. All

other elements relate to the recording of everds ti#ll how well the targets and expectations
reflected in the standard cost price have beenMuihtaining a permanent record of the stock of
cash flows “at standard cost” records the analgéidifferences between standard and realised
cash flow elements instead of preparing retrogvessistimations as is often the case in the
present situation.

Change in economic assumptions

Economic assumptions relate to parameters thdteyrend the control of the enterprise, such as
market interest/investment income, inflation, cosequity, etc. The enterprise cannot influence
these parameters, but can decide upon the degiseeaposure to them.

Before looking at the effect of expected changefsifure investment income, let us have a brief
look at the sensitivity to such changes. In thengda, the net stock of cash flows at the end of
year 1 amounts to -226.9. This amount has beervest@ cash. It could be invested in a zero
bond with a redemption value of 383.3, which woahgly an annualised yield of 6% (the same
as the assumption used for determining the premate).

Table 6-17 splits the stock of cash flows into:

»  Secured cash flows. These are the cash flowdtibagnterprise is committed to pay in the
future, but for which it has secured the avail&pibf such cash flows from the proceeds
from investments.

e« Committed cash flows. These are the cash flovad the enterprise is (conditionally)
committed to, but that have not been secured. Titer@ise has committed itself to paying
guaranteed benefits and to maintaining the boolbusfiness if and for as long as the
policyholder pays premium.
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*  Projected cash flows. Investment incomes on &utnovestments and on equity investments
represent the expected values, but no one is caethid pay them to the enterprise. On the
other hand, the enterprise has no commitment tcagafit share to the policyholder if the
investment income projection is not met fully orlyomartly. This column includes the
projected future margins.

Table 6-17: Further analysis of stock of cash flows

Secured Committed Projected Total
Stock of cash inflows
Premiums receivable 3,257.7 3,257.7
Investment income 156.4 686.1 842.6
156.4 3,257.7 686.1 4,100.3
Stock of cash outflows
Guaranteed benefits 383.3 3,026.7 3,410.0
Profit sharing 333.5 333.5
Maintenance expenses 245.0 245.0
Guarantee and hedge cost 18.0 18.0
( 383.3)( 3,289.7§ 333.5)( 4,006.5)
Stock of equity servicing
Expected return on equity 1395 139.5
Cost of solvency 93.0 93.0
- - ( 232.5 232.5)
Cost of solvency in margins ( 39.8) ( 39.8)
Liability adequacy level ( 226.9)( 32.0) 80.3( 178.6)
Stock of margins
Mortality 68.2 68.2
Expenses 122.5 122.5
Investments 37.1 37.1
- - 227.8 227.8
Needed for acquisition costs ( 139.7)( 139.7)
Cost of solvency in margins ( 39.8) ( 39.8)
Net stock of margins - - 48.3 48.3
( 226.9) ( 32.0) 32.0( 226.9)

Adding this dimension to the stock of cash flowegegiinsight into the sensitivity of the in-force
business (together with the investments allocaiedhanges in the operational assumptions and
enables assessment of whether observed changesrioneic assumptions have the effect that
was assumed in previous sensitivity analysis.

If, for example, the projected investment incomaréased to 8%, the secured cash flows would
show no movement, because the projected cash watfldly match the projected cash inflows.
The projected investment income would increasehSncrease is for 90% for the benefit of
policyholders; the shareholders benefit by 10% lé tdditional investment income. The
corresponding increase in the stock of margins aitsoiw 18.2 and the cost of solvency related to
this increase margin is 7.3. Because the expe&®anr on equity increases, the cost of the
solvency element that represents the minimum birfére policyholders’ liabilities decreases by
46.5 and the future margins increase by this amdur net stock of future margins increases by
57.6.
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So if balance sheet lines were considered cash flowprogress in accordance with the
Schmalenbach definitions, there would be no neesdtate the secured part of the future cash
flows or the financial instruments that secure théfra company carries investment instruments
at market value as standard setters require, thepassibility is to restate the liabilities to the
extent that only the net effect of asset relateslimption changes are reflected in equity and
results (see also section 5.4).

Were the future investment income to drop to 1%, ¢bcured cash flows would still not show
movement, but the total (secured and projectedstmient income would be insufficient to meet
the guarantees. The stock of future net cash owflwould increase to 381.5. Given the book
value of the liabilities of 226.9, the shortfall wid be 154.6 and should be added to the book
value of the stock of cash flows in order to matkent sufficient to meet all commitments. In
such a situation, the enterprise could sell theestment instruments at a market value of
approximate 350 and realise a book gain of 123. éd@&n under normal circumstances, strategic
(or regulatory) restrictions would require that fireceeds be reinvested in similar fixed interest
instruments. Apart from an arbitrage result (if arike full amount should be reinvested in order
to maintain the backing of the secured cash flomd given the market rate at the time of
swapping) the shortfall should be further increalsgdhe same amount of 123. In other words,
purchase and sale transactions of investment mstits cannot generate results in the circuit of
investments and stock of cash flows as a wholeedtment instruments are not available for sale;
at best, they are available for swapping within strategic and regulatory boundaries of asset
liability management.

Suppose that not all cash flows from year 1 wevested in a fixed interest instrument, but that
100 was invested in shares. In that case, the anofsecured cash flows would be limited to

126.9 and the net position of investments and teehmeserves would be more sensitive to

changes in economic circumstances. If, for exanthkevalue of the shares were to drop to 70,
the projected and committed cash flows would novenia the same direction, perhaps with the
exception of the profit share, which might giveirailed compensation. In this situation, cash

flows are more volatile and more economic capgaleiquired (see chapter 4), which leads to a
higher cost of solvency.
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6.4 Summary and conclusions

In the previous section, triple entry accounting baen applied to the permanent recording of
changes in embedded value. As explained in seéti@ntriple entry accounting can be applied
as:

»  Temporal triple entry accounting. In this case, third dimension is the budget result for the
next accounting period. Target future wealth lasdget makes present wealth. Accumulated
past income and transactions with owners also mpkesent wealth (the first dimension)
and the balance of all assets and liabilities db(the second dimension).

» Differential triple entry accounting. The thirdntension here is the earning force, i.e. the
future earnings per period that will be generateti the next friction moment.

When accounting for embedded value, we know thatetirning force will differ by accounting
period. For example, we know that the mortalitycéoincreases with the age of the policyholders
and that the income force from funds invested a®es as funds accumulate. On the other hand,
the periods in which future earnings on in-forcesibass will be earned, exceed the next
accounting period. Consequently, temporal tripléryeaccounting cannot be applied without
modification.

Combining the features of temporal and differentigldle entry accounting, we derived stock
accounting for embedded value,parpetual value recording methodn approach where the

value is updated by (type of) transaction and whére “judgmental touch points” are

concentrated and visibly connected to experiencigh \8uch an approach, all segregation of
functions, the mandatory balancing in the triplérerbookkeeping system and other control
mechanisms underpin the credibility and the rolessrof the value presented.

A normal stock of finished goods or goods in pragrhas two dimensions, i.e. quantity and unit

value, and can be expressed as:

*  Present = past: the value equals the normatike\a the normative quantities of inputs.

» Present = future: the value equals the estimatkde realisable value less the estimated
value of the future inputs less the embedded msr@ire latter subject to a minimum of
zero).

Both approaches lead to the same value at therrese

For life insurance policies, the future developresestolve over many future years, sometimes
decades. Hence, the main focus is on the equailggent = futurg and the dimensions of the
future cash flows should be more extensively carsid in the stock accounting system. The
dimensions to be considered are:
*  Quantity (number of policies, similar to stockggoods).
*  Product category (in order to enable analysigasonably homogeneous groups).
*  Nature of expected cash flows (premium, investimeome, benefits, expenses, etc.).
« Timing of the expected cash flows by accountiegiqgd (in order to make friction in this
timing visible).
*  Quality of the expected cash flows:
— Secured (in this case, future commitments haes Bbedged”, e.g. by fixed interest
securities, producing the same cash flows as caeuirtib).
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— Committed (the enterprise is committed to provédeertain minimum benefit or to
manage a book of insurance business, but has edtatme entitlements against these
commitments).

— Projected (the enterprise has best-estimated iofishvs, but has no entitlement to
them, or cash outflows, but has only legal or anmsive obligations if the conditions
framing the estimate become reality).

These dimensions make a stock accounting system lhamok of life business more complicated

than a product stock accounting system, but cunechinology should be able to solve this
problem. An illustration: Suppose, there are 100dpct groups, 6 types of cash flow, 3

qualifications of cash flow, 30 years of timingda20 years of origination. This means 1,020,000
fields to store and update, which is no problemgigiresent-day technology.

Section 6.4 shows that the stock-of-cash-flows aggh leads to a book value of policyholders
liabilities in accordance with the stage-of-comipletapproach, thereby treating policyholders’
liabilities as a tangible liability, in a consistenanner with tangible assets. The equaitgsent

= Future, or Present = (Future cash flows + Unrecognised marjjinsakes reserve inadequacy
immediately visible and shows directly the presaitie of future profits and the cost of allocated
capital.

In Table 5-3, the roll forward of policyholdersabilities according to the requirement of the
Netherlands insurance supervisor is shown. Figut® @ompares this with the stock-of-cash-
flow approack.

Figure 6-10: Stock-of-cash-flow approach in relation tsupervisory reporting requirements

DNB Model Stock-of-cash-flow approach
Opening balance Opening balance
+/+ Premium income +/+ Premium income
-/- Expense loadings Expected benefits‘-‘/?‘g> -/- Expense lgadin
-/- Benefits paid ¢ Expected technical margin -/- Expectedfitene
+/+ Technical interest - = +/+ Expected investment incomg
»  Benefits paid +/+ -/- Expected investment spread

+/- Technical resulf——————————— % Technical result > Expected technieabms
Closinr balance Closirr balance

=Value of:
Future cash inflows P
Future cash outflows [
Embedded future marging

A 4

The two roll forward schedules are the same underciecumstances. The stock-of-cash-
flow/stock-of-margins approach supports a permdypeptorded analysis of experience versus
assumptions. But again, this approach only workessffumed future cash flows and margins are
supported by a sound integral standard cost poicegch product.

65 Experience results are omitted from the schedule foratkes af simplicity.
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Now there is one final hurdle to take. Not all cdlshws, even if they are classified as secured,
committed or projected, can be estimated with #hmes degree of precision. The example in
section 4.1 shows that there is a probability digtion of possible outcomes of the individual
classes of cash flows and that there is oftenzevo-covariance between them. The shape of
such a probability distribution is relevant for el@hining the degree of precision of the cash flow
projections, which is directly related to the reqdieconomic capital for an x% certainty that the
enterprise can meet its commitments.

Developing an accounting method that not only ugslahe stock of future cash flows per

documented event, but also the probability distitdsuaround those future cash flows, would
really complete the third (future-oriented) dimemsin accounting.
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Appendix 6-1: CFO Forum embedded-value reporting pinciples translated into systems

and controls

Principles

Required in information system and
controls

Principle 1: Embedded Value (EV) is a measure of
the consolidated value of shareholders’ interests in
the covered business.

Principle 2: The business covered by the Embedde
Value Method (EVM) should be clearly identified
and disclosed.

gdinformation system:

All individual transactions, balances, income,
expenses, cash flows, numbers of contracts

separately for each class of covered busines
Reconciliation of financial statements equity,
cash flow and P&L figures regarding covered
business segments.

Reconciliation of expected financial statemer
profits and expected statutory profit from in-
force business.

Comparison and analysis of differences betw
expected and realised in-force profits on both
bases.

ts’

een

Principle 3: EV is the present value of shareholders’
interests in the earnings distributable from assets
allocated to thecovered business after sufficient
allowance for the aggregate risks in theovered
business. The EV consists of the following
components:

m free surplusallocated to theovered business

m required capital less the cost of holdingquired
capital

m present valuef future shareholder cash flows fron;
in-forcecovered busineg®VIF).

The value of future new business is excluded from
the EV.

Standard cost price per product and standardised
“stock of cash flows”/“stock of margins”, including
contracted and assumed future premiums from
renewals.

Capital allocation model per segment of covered
business.

Principle 4: The free surplusis the market value of
any capital and surplus allocated to, but not
required to support, the in-force covered business at
the valuation date.

Principle 5: Required capital should include any
amount of assets attributed to thecovered business
over and above that required to back liabilities for
covered business whose distribution to shareholders
is restricted. The EV should allow for the cost of
holding the required capital.

Balance sheet of covered business by segment or
fund.

life

Principle 6: The value of future cash flows from in-
force covered businessis the present value of future
shareholder cash flows projected to emerge from
the assets backing liabilities of the in-forceovered
business (“PVIF”). This value is reduced by the
value offinancial options and guarantees as defined
in Principle 7.

Options and guarantees to be estimated explicitly,
separate component of the standard cost.
Stochastic analysis of the expected value and the
lower bound of cash flows.
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Principles

Required in information system and
controls

Principle 7: Allowance must be made in the EV for
the potential impact on future shareholder cash
flows of all financial options and guarantees within
the in-force covered business. This allowance must
include thetime value of financial options and
guarantees based onstochastic techniques consistent
with the methodology and assumptions used in the
underlying embedded value.

Principle 8: New business is defined as that arising
from the sale of new contracts during the reporting
period. The value of new business includes the valy
of expectedrenewals on those new contracts and
expected future contractual alterations to those ne
contracts.

The EV should only reflect in--force business, which
excludes future new business.

Standard-cost price including cost of options and
guarantees and cost of capital.

dctivity Based Costing (ABC).
Analysis of distribution expenses: efficiency results

and occupational results.
Record present value of future premiums as a “sto
of cash flows” and explain variances.

ck

Principle 9: The assessment of appropriate
assumptions for future experience should have
regard to past, current and expected future
experience and to any other relevant data. Change
in future experience should be allowed for in the
value of in-force when sufficient evidence exists an
the changes are reasonably certain. The
assumptions should bectively reviewed.

5

o}

ABC.
Experience variance, reconciling with the primary

reporting and the statutory basis underlying the PV

Analysis of experience variance:

. Policyholder behaviour and other external
factors (credibility indicator for
underwriting/selection policy).

Company'’s policies. Analysis of cost per poli

Relationship to budgets and non-financial KP

Impact analysis of company’s actions (e.g.
actions to enhance persistency, to increase
renewals, to cut expenses per unit).

n <

Principle 10: Economic assumptions must be

internally consistent and should be consistent with
observable, reliable market data. No smoothing of
market or account balance values, unrealised gaing
or investment return is permitted.

Eliminate effects of movements in fair values of
assets.

Record volatility due to experienced changes in
economic assumptions and analyse the difference
the reported sensitivity.

from

Principle 11: For participating business the method
must make assumptions about future bonus rates
and the determination of profit allocation between
policyholders and shareholders. These assumption
should be made on a basis consistent with the
projection assumptions, established company
practice and local market practice.

Eliminate effects of movements in fair values of
backing assets.

Principle 12: Embedded value results should be
disclosed at consolidated group level using a
business classification consistent with the primary
statements.
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7 Bayesian statistics and its potential for finaneil recording and reporting

challenge of systematically recording the precisibmalue estimates remains to be met.

One of the main conclusions of chapter 3 was tlatiesr and volatility form key

information requirements for large groups of usar$inancial reports. This view has
been elaborated for life insurance enterprisehapter 4. Embedded value has been identified as
a large part of the total value of an insurancerpmise: embedded value plus the value attached
to the ability to acquire new contracts (the suiretvalue) forms the total fundamental value of a
life insurance enterprise. Explaining the senditiof embedded value estimates to assumptions is
an important element in the European Embedded VRtireiples. Explaining the sensitivity of
financial reporting estimates to assumptions isra that has been addressed to some extent by
the IASB in a number of IFRS (e.g. in IFRS 4). Ttlimpter investigates whether it is possible to
define an accounting framework that supports andhén enhances the credibility of the
measurement of sensitivity/volatility and the distlres on it.

Q fter the hurdle of recording, explaining and vapigconomic events has been taken, the

The desire to record and present (expected) valndsvariance is not new. In the™6entury,
Morgenstern (1950, page 30-32) described a balsineet as a set of individual elements, some
of which (such as cash) are 100% accurate andsottere degrees of precision and reliability
that can vary between high (such as trade recasgakind low (such as goodwill). In real life,
these elements are arithmetically summed to artyegmiount that suggests an accuracy that does
not exist. The confusion is compounded by the flaat the individual elements of the balance
sheet may or may not have already been formallpformally adjusted for risk and imprecision
(by applying a cost or lower scheme or non-recogmjit Sprouse (see Anthony 2004, p. 51)
speaks in a similar context of a sheet of balaretber than a balance sheet.

In the second edition of his book (1963, pageso/8%), Morgenstern suggests a probabilistic

structure of the asset side of the balance shaeh Eem would be reported in five columns, i.e.:

»  Description of the item (cash, inventory, tradeaivables, etc.).

e Carrying value (this is the basis for arrivingtad book value of the equity).

*  Marginal probability (this is the probability thiéne present value of the future cash flows to
be realised from the underlying asset is at ldgstarrying value).

*  Mathematically Expected Value.

+  Standard error.

In order to present this information, it would becassary to know the probability distribution of
future cash flows underlying an asset (or cashigging unit). Such a distribution can be
obtained by a descriptive mathematical model orsimyulation as shown in section 4.1. The
mathematically expected value is not always avkl&tr individual assets. Often, only the direct
realisable value is available for an individualeasindirect realisable value is mostly generated
by the complex of the enterprise (or a smaller agesherating unit) and assumes future cash
outflows in order to unlock this value (in othernds, it assumes business continuity).
Furthermore, there is the issue of aggregatiomeobbok value of the equity. Probabilities and
standard errors do not simply add up. The exanmpbhapter 4 shows this.

-225-



Finally, there is the choice of the model paranset@ihe process of generation, analysis and
selection of parameters should be sufficiently sbtaind transparent in order to use it for external
financial reporting purposes.

Needless to say, the issues raised above requpogdrom information technology that was not
available at the time Morgenstern published hiasdélis remark (1963, page 78).

It is, of course, unlikely that balance sheets will be drawmupe indicated manner; this is a matter for the future.
But it is clear that present balance sheets already contaitererg of expectation. Indeed, some accounting
theorists emphasise this point, though without introducing a piladte approach which is indispensable, since
there cannot be an expectation without a probability attachedrtuistwould be meaningless.

More than forty years have passed since this s@atemas made and one can wonder whether
the future that Morgenstern refers to has begun.dbigbt, information technology (both the
capacity to store data and the processing capcityanipulate them) has improved dramatically
and is still improving. Nevertheless, quantitatiméormation on volatility of future cash flows
and precision of estimates is only reluctantly geirelcomed into financial reporting in the form
of sensitivity analysis or (sometimes) value ak nisporting. A pioneering idea for insurance
enterprises is the Embedded Value at Risk™ conedpth has been developed by the American
Council of Life Insurers and Ernst & Young. Embedd&lue at Risk has been defined as:

The difference between the mean embedded value antideercpercentile embedded value for each risk element.

Such a metric indicates the volatility of embeddelue estimates, but also enables the
measurement of the economic capital that is requesecure the business that is covered in the
embedded value estimate (see figure 3.1-2).

Embedded Value at Risk measures the
imprecision in the embedded value

estimate for each risk element (mortality,

morbidity, investment income, etc.)

Figure 7-1: Experience and choice of parameters

erience anuy’
%

&*?

Change environment,
strategy, learning

separately and for all elements together,
thus dealing with the covariance between
the various elements.

Previous |
year's
assumptions

Repeating
elements

The question | wish to address in this

This years’
realisation

chapter is to what extent information

about the precision of estimates and their
x% lower precision bounds can be

generated and updated within the
accounting routine of recording events in a wayhsd they are sufficiently robust for external

reporting.

Relating to this question, two elements are relevan

*  Generation and updating of parameters;

*  The model to be used.

With respect to the choice of the parameters, Eigi#l is important. Considerable effort in
chapters 3, 4, 5 and 6 has been put into explaitiegmportance of accurately recording and
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explaining historical events for value estimatest tire based on estimated future cash flows. The
financial REPorting concept has been designed Iseceecording historical events in the same
format and using same the principles that are disegrojection and a proper analysis adds
learning and hence credibility to assumptions aathmpeters used for future projections. We
desire the future, but we possess the past. Usingassession in a smart way brings us closer to
our desire. Theperpetual value recording methoekplained in chapter 6 will not make us
astrologists, but it will assist us in reliably oeding all experienced changes in value during a
financial reporting period. This provides a sefaufts rather than an estimate of past events.

The remainder of this chapter focuses largely odetso Needless to say, it does not provive

model for accounting for risk, but merely an exaenph how the concept could work. The next

two sections are a demonstration and, most ofaalthallenge to the financial mathematics

discipline. This challenge is to provide tools that

» Effectively describe the probability distributiarfi various types of cash flows and the total
of net cash flows relating to an insurance contrsatthat the distribution can play a role in
estimating the standard cost price (including céshe required economic capital).

e Update such a probability distribution in a tpeaent way on the basis of transactions,
experience, management decisions (such as thentgedfiopen positions) and changes in
the environment, thus creating a type of “probgbdistribution ledger”.

The road map to this chapter is as follows:

7.3: Accounting
for probabilities
embedded in the
financial
reporting
7.1: Back ground 7.2: Accounting d framework.
to Bayesian for probabilities
statistics and > relating to
example. insurance cash
flows. >
7.4: Further
research
challenges.

Section 7.1 gives a brief introduction to Bayestatistics and its similarity with bookkeeping in
the sense that quantified information can be usedptiate a probability distribution whenever
events (or transactions) indicate the need for suchpdate. In this way, it is possible to keep a
historical record of events that gave rise to cleang the probability distribution. This is
demonstrated with a model that was originally desibfor statistical auditing purposes, i.e. the
Felix & Grimlund model. The background to statigtiauditing and to the model is discussed
briefly .
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Section 7.2 demonstrates, using the Felix & Grimdlunodel, how updates of the probability
distribution of life insurance cash flows that ssed on observed events can be made in order to
create aperpetual risk recordingmethod for life assurance. With this approach, eatund
risk/volatility are both permanently updated (“bedk) from transactions and events. The facts
and events that lead to updates are discusseligtt &evel.

Section 7.3 places thperpetual risk recordingmethod in the comprehensive framework of
Financial REPorting perpetual value recordingndperpetual risk recordinglt demonstrates the
relevance of the recording and analysis of hisébr&vents, the connection with the update of
value and volatility, and the connection betweelueand volatility via the (cost of) economic
capital.

Section 7.4 summarises the research challengesateathead of us in order to make the
perpetual risk recordingnethod really work in practice.
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o ctatit . mH
7.1 Bayesian statistics and the Felix & Grimlund mdel ]

In Section 2.2.1, the law of large numbers has lmetained. It tells us that in a very large
experiment the frequency with which a certain latti¢ is possessed by the elements in the
experiment converges to the probability that thebaite is possessed by any individual element.
Using this law, the outcome of experiments frominpclosed probability distributions (such as
flipping coins, rolling dice, etc.), gives us adatpi predictions. However, in real life we roll
many dices together and those dices have an unknamber of surfaces that may change over
time so that our past observations are not alwegyesentative for the future.

Thomas Bayes (1763, page 1) formulated our dayatoqatoblem of estimating future events
from only limited historical observations availajde follows:

Given:the number of times in which an unknown event has haplpame failed.
Required:the chance that the probability of its happening in a single triasbenewhere between any two degrees
of probability that can be named.

The appendix to Bayes’ essay, written by CharlésePincludes an example of a lottery in which
the probability of winning a prize is unknown anakto be derived from observations. Suppose
one has observed 10 misses and one prize (a fregueénl/11), what is the chance that the
probability of winning a prize lies between 1/124al/y10? Bayes' rule (Bayes, 1763, page 14)
gives 0.07699, which can also be obtained by cafitig the binomial probability. With the
observation of 100 misses and 10 prizes, the pilifyabcreases to 0.2390. This is basically the
way, Bayes’ theorem records learning from obseowati

Price (Bayes, 1763, p. 19) mentions in his appeadother illuminating example, also quoted by
Folpmers (2002, p. 127).

Let us imagine to ourselves the case of a person just liirdogh into this world and left to collect from his
observations the order and course of events and wharp@nd causes take place in it. The sun would, probably,
the first object that would engage his attention; but after losing first night he would be entirely ignorant whether
he should ever see it again. He would therefore be inahéition of a person making a first experiment about an
event entirely unknown to him. But let him see a second appea or oneeturn of the sun, and an expectation
would be raised in him of a second return, and he mighwkhat there was an odds of 3 to 1 for some probability of
this. This odds would increase, as before represented thveithumber of returns to which he was witness. But no
finite number of returns would be sufficient to produce alismr physical certainty. For let it be supposed that he
has seen it return at regular and stated intervals a million e$tifihe conclusions this would warrant would be such
as follow: There would be the odds of the millionth power,db2ne, that it was likely that it would return again at
the end of the usual interval. There would be a probabilit9.$852, that the odds for this was goeater than
1,600,000 to 1; and a probability of 0.5105, that it wadessthan 1,400,000 to 1.

At least as illustrative is the relationship that® describes between the cause of a certain event
and its probability.

By parity of reason, it follows universally, with respect torguvaement about which a great number of experiments

has been made, that the causes of its happening beantegmoportion to the causes of its failing, with the number
of happenings to the number of failures; and that, if amtewose causes are supposed to be known happens
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oftener or seldomer to be known, happens oftener oorseldthan is agreeable to this conclusion, there will be
reason to believe that there are some unknown causes awiicib the operations of the known ones.

Take for example the tables of mortality frequesdescribed in section 4.1. These frequencies
are commonly used for estimating mortalgiyobabilities when determining premium rates or
technical reserves of life insurance enterprisesvéver, in the course of time, there is a change
in the causes that drive death frequencies by lags.cThe people that buy life insurance now did
not go through the hardship of the Second World,Widile people in recent mortality statistics
did, or have benefited from improvements in medécénce. Or perhaps, buying life insurance is
itself proof of belonging to a class of persons ioountry that is more vital and healthier than the
average population of that country.

The man in the example of Bayes and Price coukt &ur days’ observations on earth read a
book and analyse why the sun rises every day etdigbable time and why it is probable that it
will continue to do so for a while. He would prolbabive more weight to this analysis than to a
million observations. In other words, analysingsesiof events and changes therein may be used
in estimates of the probabilities of future eveléfore the frequency of these events has been
observed. For example, if a new medicine has heteoduced that may increase average human
life by 2 years, it is not necessary to wait fownebservations of mortality frequencies to
estimate new mortality probabilities. The new imfiation can be used directiyrovided that the
new information can be properly quantified and tengiven proper weigh&nd in the latter lies

the challenge.

Bayesian statistics have been discussed extensintlin the accounting profession in relation to
managing the risk of not discovering a materiabeim an audit. The next sections are dedicated
to this issués.

7.1.1 Financial statementsand risk

Financial statements present the financial positibm company at a certain moment and the
performance for a certain period. They are matgrialisstated if an error or omission exists
which would have led to another decision by the @a®uld not have sold his shares, not have
granted the credit, not have placed the orderhawt selected the company as employer, etc.)
had he known about it.

The basics of financial statements have been destin chapter 3.

Figure 7-2 shows how an individual account baladewelops within a set of financial
statements. This figure demonstrates that finarsteEtiement accounts basically originate from
(business) processes. Part of the informationrianitial statements is based on estimates that
may have different levels of accuracy. Notes tofil@ncial statements should clearly outline the
accounting policies and the basis for estimatidvisere an unexpected degree of uncertainty (or
inherent variability) exists, this should be exp& in the notes to the financial statements.

66 Sections 7.1.1 and 7.1.2 have been derived fromnanhlished paper by Folpmers and De Jager (2000):
Quantifying the risk of missing a material error in financial stetets; a long-existing problem rewritten.
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Figure 7-2: Drawing up an account balance

Generally
accepted
accounting policies
Notes to the DraW”.‘g up:
N . Transaction flows
financial
Processes
statements -
Calculations
Assumptions
regarding 4—‘
estimates
f Inherent variability
Alternative
scenario's

Financial
statements

Standard setters (see for example the IAS framévamknowledge that not all account balances
can be established with the same accuracy andrtteime cases estimates have to be made.
Examples of estimates are lifetime of fixed assatjustments for uncollectible receivables,

provisions, etc.

A material difference between a final outcome andaacounting estimate used in a set of
financial statements is not considered an errdhése financial statements. Failure to use all the
relevant information available at the date of timaricial statements is; so is failure to include th

proper explanatory notes.

Figure 7-3: Types of possible errors in financial statemdsa

Source Error in FS Affects:
Qualitative Quantitative
information information

« Improper classification Yes .

* Incorrect timing Yes .

* Elements do not exist Yes .

* Improper valuation Yes .

* Incomplete recording Yes .

« Difference estimate/outcome No

« Improper disclosure about degree of uncertainty Yes .

* Not using all relevant sources of information ic@anting Yes .

estimates

* Improper notes on accounting policies and basig$timates Yes .

«  Allowance for risl? No

« Deliberate overstatement of prudence cushions Yes .

67

-231-

To the extent permitted by the financial reporting principles.




A particular issue with respect to estimates iroaot balances is prudence. This concept and the
relationship to uncertainty regarding future cdstw$ have been discussed in chapter 4.

Figure 7-3 summarises the possible types of (nadlegrrors and omissions in financial
statements

Comprehensive risk analysis models that are usealitit firms (or that are still in the research
laboratories) focus primarily on the risk of a mmitie error or omissio# in the financial
statements that affects the quantitative infornmatio

7.1.2 Statisticsand auditing

Here is a classical example of a statistical atetibhnique. In a not-so-long-ago era, inventory
records were not related to the general ledgerthed was ngerpetual inventory recording
method (see chapter 6). Goods were debited to the accaatntbeir purchase price when
purchased, and credited at their sales price whih &ross margin was assessed periodically,
based on a physical stocktaking.

A possible audit technique was as follows:

»  Select a sufficiently large random sample fromitiventory records.

»  Physically count the stock of the selected aicl

»  Estimate the total inventory amount and assesgitbcision of this estimate.

» Assess gross margin by adjusting the book amofiimventory according to the financial
accounting to the estimate.

Figure 7-4 shows the evaluation of such an audi@rofaccount balance. The audit is deemed
adequate if the distance between the estimate and

Figure 7-4: Evaluating audit results regarding an  the upper bound (or the lower bound) is within the

account balance materiality level, given an acceptably low level of

risk that these bounds are exceeded. This risk is

controlled by the standard deviation of sample

averages multiplied by a certain factor. This facto

is governed by the (standard) normal distribution,

provided that all the conditions of the Central

Limit Theorem (CLT§® are met. Given the nature

of this type of population and the size of thisayp

of sample, this can be considered plausible.

Lowe pper When companies began to record their inventory
* X value and gross margin on a permanent basis, the

audit technique described above was not efficient

anymore, since a controlled reality always

outperforms an auditor’s statistical model. A mefécient approach was, to focus not on the

estimat:

68 A material error or omission is defined as an erromaission of such significance that a user of the financial
statements would have taken a different decision if he hel dware of this error or omission at the time.
69 The CLT states, informally: ‘For “large enough’ X — N(g, &2 /n).’ The rate at which the distribution

approaches a normal distribution depends on the shape patant population. See section 2.2.1.
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valuesof the articles selected but on ttiéferencesetween book value and audited value. The
distribution of such differences is fundamentaliffestent from the distribution of the values. It is
skewer and contains a substantial number of z&eferring to the CLT and saying that the
sample averages are normally distributed is noesearily true for the differences. When the
number of differences unequal to zero is smallag even been demonstrated to be untrue.

As accounting systems and data processes imprioding differences in the course of an audit
becomes a rare event. Consequently, an estimdteedbtal of such differences becomes more
difficult. Needless to say, extending the auditlwnifficient differences have been found to make
a proper estimate would be an unacceptable apprttatfaudited enterprise would be punished
with extra audit work because its records do nettaio sufficient errors to easily satisfy the
auditor’s estimation models. Consequently, thetgudifession has focused on the data processes
rather than the records, for the purpose of amgivah anassumptionabout the level of errors
rather than an outright estimate of the error level

In the last decades, data processes have becorseanmdmore integrated in the workflow within
the business processes. A well-known example isimt-pf-sale system, where the activity of
settling a sales transaction leads to an updatieeo$ales statistics, the inventory records and the
general ledger, without further interference. Irctswa situation, audit evidence about the
assumption of the level of errors in the accountiagords should be generated from business
processes rather than stand-alone data processish (aften do not exist anymore in the
classical form).

E-commerce is leading to cross-organisational lassirprocesses (e.g. placing purchase orders
and accepting sales orders via the web). The caesegq is that part of the audit evidence is not
generated from processes or records within thenisggon of an enterprise but from the data-
generating processes. Ultimately, the accuracyatd & governed by their source rather than by
their destination.

The impact of the tendencies described above it ttiea auditor's conclusion regarding an
account balance is the result of:

» alarge number of different findings and impressi

« from the organisation of the audited enterprise i&s environment,

»  giving different degrees of assurance,

» which are sometimes quantitative and many timeditgtive,

» for which assigning a quantitative weight is afeechallenge.

7.1.3 TheFdix & Grimlund model

W.R. Felix and R.A. Grimlund designed their modegimally in 1977. The technical details are
explained in Appendix 7-l. It is meant to convexperience and knowledge into a probability
distribution of potential error amounts in accongtipopulations. The model is a combined
attribute variable model. It describes the errde rand the size of the error separately and
converts these into a combined error amount, asdsass the probability of that error amount
occurring. The input for the model can consisthaf tesults of one or more consecutive samples,
but can also consist of other types of informatias Jong as the user is prepared to quantify his
evidence, knowledge and experience, by answermfpttowing questions:
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*  How significant is the evidence gathered (to Xgressed as a “sample equivalent”)?
*  What error proportion does the evidence indicate?

*  What value might the elements in error have @raye?

*  What volatility has the value estimate?

*  What is the strength of the evidence regardiegvtidue?

*  What is the strength of the evidence regardiegvthlatility?

The main challenge for this model is the calibmatid non-sampling information. This is largely
subjective and rules have to be developed in alagive the quantification of non-sampling
information sufficient credibility.

Until recently, not only the calibration, but alde arithmetic solution was an issue. After years
of silence around the model, Steele (1992, page Hhe an elaborate description of the
potential of the model for auditing.

An important step in making the model operationat lbeen set by Folpmers (2002) who
provided an efficient (Matlab™) procedure that lyasbnverts sample and quantified non-sample
information into a probability distribution of pask error amounts. | developed the same
procedure in Visual Basic™ (see Appendix 7-1), vbhis easier to connect to a wide variety of
standard applications, and thus more convenieexperiments by non-mathematicians.

In order to demonstrate the model, | use the sa@mmple as Steele (1992) and Folpmers (2002).
The example assumes an accounting populationi(@gntories) that consists of 5,000 elements.
Table 7-1 summarises the data used. The experistarts with prior information about the
frequency and size of potential errors. This piidormation may originate from prior years’
findings, knowledge about controls over financieparting, analytical reviews, etc. The prior
information has a total weight of 300, expressecaasample equivalent. In other words, an
equivalent evidence value of a sample size of 3@tnents has been attached to the prior
information.

Table 7-1: Felix & Grimlund, Steele, Folpmers example

Prior Sample 1 Posterior 1 Sample 2 Posterior 2
Weight elements in error 2 3 5 2 7
Weight correct elements 298 97 395 98 493
Total evidence weight 300 100 400 100 500
IAverage error frequency 0.67% 3.00% 1.25% 2.00% 1.409
IAverage error per unit 20 59.9 30.88 (0.26) 26.09
\Weight for average error per unit 8 3 11 2 13
\Weight for variance error per unit 6 3 9 2 11
Variance error per unit 1,371.7 2,899.7 2,267.0 19.9 (02/405]
IVariance error amount: Vail 2,314.7 3,179.7 2,642.5

The average error per unit indicates the sevenitythe direction of the error, given that it occurs
The variance of the error per unit indicates theavee of this average. For the two samples, the
variance of the error per unit is measured by tmgance of the sample elements found in error,
as can be seen from Table 7-2.
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Table 7-2: Sample results

Sample 1 Sample 2
Sample size 100 100
Errors:
Item 1 13.51- 4.20
Item 2 79.17 4.72-
Item 3 114.11
Average 59.92 0.26-
\Variance 2,899.69 19.89

The weight of the average error per unit and thigghteof the variance per unit are indicators for
the quality of the evidence about these two pararsetThese weights play a role in the
calculation of the variance of the error amounimarNote that for the two samples the weight
for the average error per unit or for the standdadiation of the error per unit is equal to the
number of elements in error. This can be expediedause the observed errors here are the
source of the information about direction, sevedtyd volatility. In the prior information, the
weights (8 and 6) are heavier than the prior assompf error occurrence (2). Obviously, an
analytical review or other sources of evidence ey additional information about potential
errors. The variance of the error amount is catedlaas shown in Appendix 7-1, as are the
updated parameters for the posterior distribution.

Figure 7-5 shows the distributions for posterior(ldft) and posterior 2 (right). The x-axis
represents the possible error amounts and thesythgi probability. The curve represents the
cumulative density function for the total error ambin the population/account balance. The two
straight lines represent the confidence boundsetbas 95% reliability in the example) and the
filled (shaded) area represents materiality (3,/800e example). The figures are easy to interpret
with respect to a possible material error (theedilerea would then be outside the straight lines)
and the sufficiency of the audit evidence (the emik is sufficient if the filled area overlaps the
straight lines, which is not the case for the fa@tple, as shown in the left part of the figurd, b
is the case in the right part, for the second sarmplLO0 elements).

Figure 7-5: Posterior 1 and posterior 2
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The model was originally designed for sampling j@sgs in relation to the audit of financial
statements. Folpmers (2002) has drawn attentioits tpotential use in quality control within
business processes (which has a strong relatiotshi@naging operational risks and to control
over financial reporting, hence, indirectly withdincial statements).
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In section 7.2, a high-level landmark study is perfed into whether the model (or similar
Bayesian models) would be useful in recording theeatainty and imprecision of future cash
flow estimates observation-by-observation.
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(]
7.2  An explorative application for life insurance D-D

In this section, | use an approach where cash #stimates and volatility indicators are directly
recorded in a Bayesian model (The Felix & Grimlunddel) in order to estimate the precision
interval around the projected cash flows. Thislise to bookkeeping. Similar to the recording
and valuing of financially relevant transactionstlie ledger, the consequences of transactions,
observations, experienced variances, budget artdot@nocedures, changes in the environment,
etc. are systematically recorded in the Bayesiadahim order to generate a “fresh” probability
distribution of future cash flows each time. Thisnfi of “accounting for risk” is demonstrated in

Figure 7-6: Composition probability insurance cost (IAIS) Figure 7-9.
Ultimate cost of an Figure 7-6 has been derived from
insurance fisk the discussion paper on

quantifying and assessing

insurance liabilities (2003) by the
Distribution of possible numbers of Distribution of possible cost per : P
events during the period of event during the period of exposure International AS_SOCIatlon of
exposure Insurance Supervisors (1AIS).
: - The figure assumes that the
NGl Timing of val Timing of L. a .
i umbers reporting aie payment distribution of the potential
stribution e distribution o . .
Ll ety ultimate cost of insurance has

three dimensions, i.e. frequency,
value per unit and timing. The Felix & Grimlund nebdiescribes two of the three dimensions. It
contains a beta distribution that governs the feagy of a certain event and a normal distribution
that governs the value given that this event hapdred. Most (life) insurance cash flows have a
frequency dimension (claim frequency, mortality,. ethat is binomially distributed (and the beta
distribution is conjugate to a binomial distributjoand a value dimension that can often be
reasonably described by a normal distribution. fiiméng is to a large extent determined by the
mortality frequencies per unit.

In order to demonstrate the use of the model, lengde of the example discussed in sections 4.1
and 4.2. Figure 4-6 shows the frequency distribugbthe total results from the 1,000 simulation
runs, which is the most representative informasibout the probability distribution of future cash
flows. However, the curve given in this figure cisits of two parts with completely different
properties (see Appendix | to chapter 4):

* A part where the guarantee is out of the money.

» A part where the guarantee is in the money.

These two parts would need a separate model désorgnd should be recorded separdfely

70 The European CFO Forum discussed this issue extensihely developing the European Embedded Value
Methodology. They decided that options and guarantees aesegharate evaluation in the embedded value
estimate because of their asymmetry (cost for the enterpriaenfavourable situations, profit for the
policyholder in favourable situations). For traditional deterministish flow projections, the cost of this
asymmetric proposition would not be taken into consideratidarasas the option or guarantee is out of the
money.
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However, the variant where the guarantee to thé&ywlder has been synthetically hedged
shows a far more symmetric distribution of outcormed may be resembled by a single model.

Figure 7-7 shows the frequency distribution of tash flows according to the example used in

chapter 4, compared with a comparable probabilistridution according to the Felix &
Grimlund model. The following parameters

Figure 7-7: Example frequency to F & G probability were set for the F & G model to produce the

curve shown:
100%
90% /’, Weight number of benefits 8,7
a0 / Weight number of deaths 1,2
> A / Total evidence weight 10,01
% 709 Average benefit fraction 87.34%
[ Ao, / Average net cash flow per benefit
'g ) 4 Weight for the average 8,7
=3 Weight for the variance 8,7
< 4 Variance cash flow per unit 498,418,3
K & Variance cash flow value 498,589,5
2 300
£ /. : .
o / 20% The total evidence weight resembles the
/0% initial number of policyholders and the
‘ 09 ‘ ‘ ‘ weight of the number of benefits is
0 %0 10 10 30 50 evidenced by the mortality table (in Table
Present value ultimate profit or loss 7-1, this parameter indicates the number of
‘ = Cumulative frequency F&G ‘ errors).

The average cash flow per benefit is initially
zero, because the premium income (in Table 7-1ghrameter indicates the average error per
unit) in the example (excluding cost of guarantee solvency) is equal to the expected value of
benefits and expengésThe variance of the cash flow value was foundnftbe simulations as
the variance of the aggregate cash flows from rityrtand expense results. The weights for the
average and variance per unit are initially setthe expected number of benefits. If one
considered the “quality of the evidence on expecteh flows” to be worse, one could adjust this
by decreasing the prior weights.

Although there is not a perfect fit between the twoves, there is sufficient resemblance to
consider the use of the Felix & Grimlund model §osimilar prior distribution model) to account
for the imprecision of future cash flow estimatesituations where the upward potential and the
downward risk for the insurance enterprise aretomtasymmetrical. (In propositions with naked
options and guarantees, a split of the distributimrthe part where the options and guarantees are
out of the money and situations where they arbémioney should be considered). Note that the
“real” distribution (which is also based on assuom about probability distributions) has been
generated by simulation on one model point. Updéthis distribution, when necessary, takes
place by simulation again. A simulation run, evendn example as simple as the one presented,
takes some time and does not necessarily analgsdifference from the previous simulation.
This difference may be due to the “granular capa#tiached to units of insurance products sold

71 The simulation results give a small value per unit, whichbeaoonsidered a model variance. These account
for a part of the difference between the two curves.
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or extinguished during the reporting period, ex@ece during the reporting period and/or
changes in the circumstances.

The Felix & Grimlund model, once resemblance to ¢aeh flows of the underlying insurance
contracts has been established, is used for e&mtk“dem” of cash flow as defined in chapter 5.
The model can be updated “in a flash” and is giléeible. As can be seen in Figure 7-8, the
output is easy to interpret. The curve represdmasprobability distribution of all possible net

Figure 7-8: Output F & G model present vaIu_es 01_‘ fut_ure cggh flows.
The left straight line is positioned at

100% f‘/—_ the (in this case 99%) lower bound
90% / and the right straight line at the zero
80% point. (Below this point, the enterprise
70% f has to meet its commitments from the

f economic capital.) Given a 99%

> 60% . .

£ assurance that the enterprise will be
g S0% able to meet its commitments, the
a 40% 1" need for economic capital can be read
30% using the left straight line, the amount
20% )’J being of minus 48,992. If | were not
10% f comfortable about the prior estimates

of average per unit or variance per

0% unit, | could attribute a lower weight
-95,058 -65,665 -36,550 -5,592 23,264 52,319 82,679 ! A . . gnt.
Exvected present value For example, the implication of

P P attributing a weight of 50 to the

average and 20 to the variance would
be that the curve would extend further to the &ftl the economic capital requirement would
increase to 52,147.

In order to investigate the usefulness of the F &nGdel for accounting for the probability

distribution during the lifetime of the policieshbhve simulated the future cash flows starting at

year 2, year 3, year 4, etc., and compared thelaiimn results with the F & G model. Each time,

the “real experience” from the preceding yearésted as “history” and taken as a starting point

for subsequent years. Hence, for the simulatioristgin year 4, the “history” of the years 1 to 3

is taken as a starting point. The parameters ustteiF &G model are:

*  The number of policyholders still alive at thegbmning of the simulation.

 The ex-ante proportion of policyholders expectedbe alive on maturity (based on the
mortality table).

e The embedded value (or the equity plus the stbeckarginsy2.

*  The variance. Because no other information islavie, the variance from the simulation
rounds has been used as input for the F & G model.

72 For practical reasons, allocated capital is disregarded imxhmple. Consequently, there are no costs of

allocated capital. At inception, the embedded value is zeraubechere are no margins. At the end of each
year, a profit or a loss may have occurred and the timezd fund may have overperformed or underperformed.
This gives sufficient information to project the expected fukxpense result (underperformance means an
expected future loss on expenses, overperformancepatted future profit) and the investment income on

surpluses or deficits that have accumulated to date. Herecenthedded value can be estimated autonomously.
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Appendix 7-11 shows the comparison between the Kitiun results and the F & G model for
years 1, 4 and 7, and for years 13, 16 and 19.gfdyehs show that the F & G model remains a
fair resemblance of the product specific simulatiesults and thus remains an acceptable tool to
account for risk in the given example. It also shdhat the variance decreases as the policies
reach maturity. In Figure 7-9, the relationshipwestn the developments in the input variables
and the solvency requirement according to the F &dglel is shown for the simulation in year
10.

Figure 7-9: Example of annual update of F & G parametes

Opening # of policyholders 9,733 v 8,746 Opening solvency 28,955
Expected # of deaths - 54 Mortality -
Experience to assumption - 2 tables - 09 7/4
9,677 8,743 o 7
o /

Opening embedded value - 3,914 — /
Developments book year 3,006 0z /
Closing embedded value - 907 o 7

Opening N > Closing » \ —— Cumulatief frequentie Felix \
Standard deviation 20,502 i —» 19,551 losi@g solvency 24,858

The changes during the book year are entered inFtl®&e G model to generate an updated
probability distribution and to re-estimate the uiegd solvency at a (in the example) 99%
confidence level. The F & G model does not genetfaerevised parameters, however. This is
done in the production systems. Compare it to théittonal accounting system. The quantities
and values to be recorded in the accounting systencounted and valued within production
systems, the same as with the F & G model as demppt to the stock of cash flows/stock of

Figure 7-10: Standard deviation and time margin system described in chapter 6.
The model records the probability
25,000 distribution and changes in the
probability distribution as a consequence
R?=0.9977 4 .
20,000 | of observed events. This creates a
- reference trail between the events and
2 15,000 | the changes in the probability
8 ® distribution or in the economic capital.
32 10000 | The model does not count and value the
e observed events.
2]
5,000 The development in the number of
/ policyholders can be observed from the
- ‘ ‘ ‘ experience during the financial year.
0 5 10 15 20| The development of the embedded value

Years to maturity

is the movement in the equity (in the
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example equal to the result for the book year)thecdchange in the present value of future profits
(the stock of margins). In the example, the lademly the change in the expected future expense
results, based on the experienced developmengifuttds.

Although the variance is more difficult to assassrf the experience during the financial year, it
is fair to suspect that it is a function of theatdity in the returns on the investment fund ahe t
potential variance in the number of survivors om thaturity date. Section 4.4 describes the
relationship between volatility in the investmeeturn and time to maturity. For the type of
insurance described in the example, it is reasen@bassume that volatility decreases as time to
maturity elapses.

The same assumption seems reasonable for the emuiiiarthe expected number of survivors on
maturity, with each year providing additional infmation on this. Figure 7-10 corroborates this
assumption: there is a high correlation betweemtimaber of years to maturity and the standard
deviations found in the simulations from each ydfatommencemeri

Furthermore, the relationship between fund valuestandard deviation has been investigated by
analysing 23 simulation runs with inception yearThe relationship to the fund value and
cumulative yield has been investigated. Cumulatiedd and standard deviation gave the highest
correlation, as presented in Figure 7-11.

So although we do not have a number for the vagiande used as input into the F & G model,
we do know what drives the development in it. Fertresearch in financial mathematics should
lead to a mechanism for translating all
experience during an accounting period
into parameters that update the probability
25,000 * distribution of future cash flows. When
23,000 / this is found, the reliability of financial
21.000 / * statement estimates, the variability of
/ future cash flows and thus the measure for
/ economic capital can be entered in a “risk
/" ledger” where every effect of transactions
and changes in economic and non-
economic parameters can be recorded.
Such a “risk ledger” enhances the insight
of an enterprise into its risk drivers and
3 ‘ ‘ provides a robust accounting platform for
-10% -5% 0% 5% 10% 15%| reporting on risk and required economic
Cumulative yield capital. Section 7.4 elaborates on the
research challenges.

Figure 7-11: Standard deviation and cumulative yield

R?=0.993

Sigma

73 In order to avoid any influence from other variables,itivestment yield in each year of experience has been
kept close to zero. In this way, the value of the fund ua# been eliminated as a factor influencing the
standard deviation.
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7.3 Accounting for risk in a comprehensive accountig and reporting framework |:||:||:|

The framework in Figure 7-12 summarises the thaugit have been developed above i.e. on
Financial REPorting, perpetual value recordiagdperpetual risk recording

Figure 7-12: Value and risk in financial reporting

Present
Strategy and Past events Cumulative past Cumulative Future events
intentions <> - cash flows future cash flows - (intentions and
forecast)
Recording - -I- cost of capital !
Explanation ff
P oo I S — - /
+/+ net stock of -/- net stock of f[
margins margins i
/
e
If<0 | 1. Gross stock of margins | f>0
R la Required
| 1. Cost of capital |‘ economic capital
I — II. Net stock of margins

It shows the consistency between the past, presehfuture that is compelled by triple entry
accounting: cumulative past events equal presenatept equals estimated future events. The
concept can be used for wealth or (embedded) \aduee whole and for individual balance sheet
items, which can basically be regarded as “cash iffoprogress”.

If past accumulated cash outflows exceed past adeted cash inflows and/or future cash
inflows exceed future cash outflows, the item undeview is an asset (plant, machinery,
inventory, etc.).

If past accumulated cash inflows exceed past acladetu cash outflows and/or future cash
outflows exceed future cash inflows, the item und®iew is a liability (e.g. life insurance
liabilities). There is basically no justificationrftreating this liability differently from the asis
mentioned, just because it is on the other sidhebalance sheet.

The framework presented in Figure 7-12 can be éguieby some simple examples.

a Past net cash outflows amount to 100, futureash inflows amount to 120, cost of capital
has been established at 10. The amount to be ¢sdl@d present represents an asset.
Historical cost is evaluated in the left part of framework and amounts to 100. The future
value is evaluated in the right part of the framewand amounts to 120 — 10 — (20 — 10) =
100. The right part of the framework equals thepeft, as required.

b  Same example as 1, except that the future nhtinflews amount to 108. In this case, the
net stock of margins is negative i.e. 8 - 10 = TRis means that the left part of the
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framework is evaluated as 100 + (-2) = 98. Thetrjgdrt is evaluated as 108 — 10 = 98,
which also meets the requirement of equality. lis ttase, the framework mandates an
impairment of the asset.

c Same example as 2, except that the future nbatinflews amount to 90. The net stock of
margins amounts in this case to -10 - 10 = -20. [€figoart of the framework is evaluated as
100 + (-20) = 80 and the right part as 90 - 10 ~@@ich demonstrates the required equality
in this case, too.

d Past net cash inflows amount to -120, futurecash outflows amount to -100 and the cost
of capital amounts to 10. The net stock of margim@unts to 20 — 10 = 10. The right part of
the framework is evaluated as -100 — 10 — 10 = 41&0a liability of 120. The required
equalities are met.

e Same example as 4, except that future net cafibvesiamount to -112. The net stock of
margins amounts to 8 - 10 = -2. The left part effitamework is evaluated as -120 + (-2) =
-122. The right part is evaluated as -112 - 10 22:IThe framework mandates a reserve
adequacy adjustment.

f  Same as example 5, except that future net catows amount to -130. The net stock of
margins amount to -10 - 10 = -20. The left parthef framework is evaluated as -120 + (-20)
=-140. The right part is evaluated as -130 — 1049, i.e. a liability of 140.

The framework maintains the three-dimensional eétudtast = Present = Future under all
circumstances. It is also interesting to note thatxamples 2, 3, 5 and 6, the asset under review
is adjusted for impairment or the liability undewriew is adjusted for adequacy. The discounted
value of all future cash flows using the same distorate as used in the cost of capital
calculation leads to the same book value after impnt or adequacy adjustment. The examples
given in section 6.3 demonstrate this.

But there is more in Figure 7-12. The framework ooly compels the keeping of a permanent
record of the stock of future cash flows and magdimhich enables the recording of experience
variances from all perspectives rather than re&radgely estimating them), but also requires

evaluation of the sensitivity of cash flow estinzate such a way that a net lower bound can be
constructed, which gives direct input into the aptaal cost of economic capital.

Finally, the framework mandates that a record ke &Ewhat is learnt about future developments
from the observation, recording and explanatiohistorical events.

A bookkeeping system that supports movements ietaissid liabilities, movements in stocks of
future cash flows and margins and movements ipthbability distributions of future cash flows
and margins is a tool that enables control to bet keer embedded value reporting by life
insurance enterprises.

In the framework, embedded value shall be equahé&present value of the stock of gross
margins less the cost of capital plus required eroa capital (increased by free surplus if any).
It is also equal to the present value of the stifaket margins plus the required economic capital.
And it is also equal to the present value of tleelsbf cash flows (including projected investment
income on required capital). The framework providemplete set of checks and balances, and
a reference trail from transactions, events ancmbsions to balances, and from transactions,
events and observations to posterior probabilitiprmation. Moreover, it concentrates the
judgmental elements in a few areas:
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» Developing standard cost prices, eventually drivg the enterprise’s strategy.

*  Giving weight to events and observations to updhaé prior distribution that underpins the
expected value and lower bound of future cash flows

Figure 7-13 shows embedded value reporting in téext of the value and volatility framework

shown in Figure 7-12.

Figure 7-13: Embedded value in value and volatility framewrk

PVIF (=expected value of future o Lower bound of future cash
shareholders’ cash flows Sensitivity —] flows

-/- Cost of Allocated Capital <

P Allocated Capital <

—— Free surplus

+/+ Total capital covered business

= Embedded vall

The framework also assists in making further improents in embedded value financial
reporting and in dealing with concerns that usdréimancial statements have at present. The
analysts at Smith Barney reviewed the European Hddzk Value methodology in relation to
their equity research of European Insurance ensegtand raised the following issues:

» The method reveals little about underlying cdshwfdevelopment. The stock accounting
system of cash flows and margins described in enaptgives the basis for additional
disclosures about expected timing of expected ftagls.

» It reveals little about the company’s solvencifion. The framework includes a (Felix &
Grimlund or other suitable) function to evaluatesgvity in a way that required economic
capital can be derived from the lower bound ofrteecash flow estimates.

* A thorough sensitivity analysis is needed to edytential sources of risk. The risk that a
certain level of negative net cash flows is excdeckn be directly read from the (Felix &
Grimlund or other suitable) function included iretiramework. More important is that the
reference trail of all changes between the previmigd's (prior) function and this period’s
(posterior) function is recorded in detail, candmenpared with observed sensitivities and
can be efficiently summarised to a disclosure abeusitivities.

Table 7-3 uses a fictitious example to show whabesided value reporting in a value and

volatility framework might look like. The exampls based on the embedded value result and
other movements in embedded value shown in Tadl2. 5Fhe relationship between embedded

value results and “traditional accounting resulégtording to Figure 6-5 and the effects of

volatility explained above have been added.

74 Smith Barney: Equity research Europe Insurance, 520{g.

-244-



Table 7-3: Example embedded value in value and volatility &mework

PVIF (Expected| Lower bound o Allocated capite Cost of Free surplus|] Embedded

value of future |future cash flo [3]* Allocated [5] value [6]***

cash flows) [1] [2] Capital [4]**
Unwinding of discount rate 2,600 500 350 3,45
Model profit (4,300 2,050 4,300
Experience results 150 (150)
Change operating assumptions 400 10 900
Value of new business:
Present value future profits of new business 4450 (5,750) 4,450
Cost allocated capital (400) (400
Distribution costs (2,250) (2,250

4,450 (5,750) (2,250) (400) - 1,80
EV operating profit 3,800 (3,600) 2,400 (50) - 6,15
Current year investment experience 1,400 2,300 450 4,15
Change future investment assumptions (1,p50) (2|050) 50) ( (1,100,
Foreign currency results (1,790) (1,700
Embedded value result 2,450 (5,650) 4,700 (100) 45| 7,50
Opening value 37,250 (16,100) 16,100 (5,850) 2,55 50,05!
Embedded value result 2,450 4,700 (100) 45 7,50
Change in allocated capital (5,650 950 (950Q)
39,700 (21,750) 21,750 (5,950) 2,05 57,55

* The opening value of the allocated capital isaqto minus the lower bound of future cash floWlse movement of the lower bound of future cash
flows depends upon the movement in the risk exgsswrhile the movement in allocated capital depempds actual comprehensive income. The closing
balance of the allocated capital is set equal twusithe closing lower bound by a transfer fromftée surplus.

** The cost of allocated capital is a function bétallocated capital and depends on the size afltbeated capital, the period it is needed and the
difference between the hurdle rate and the expéstesdtment yield.

** The embedded value = [1] + [3] + [4] + [5]

The PVIF (Present Value of In-force business) iseblaon the expected value of future cash
flows. The nature of the movements has been exgain section 5.3. The second column
presents the present value of the x% lower bourfdtafe cash flows, estimated as described in
this chapter. In most circumstances, this will beegative amount, which indicates the amount of
economic capital that is required to ensure thafrisurance enterprise can meet its commitments
in X% of all possible scenarios. The change inltiweer bound of future cash flows during the
period is mainly due to the passing of time and ¢hange in the fair value of investments
(represented by the current year’s investment éxpeg), but also by the increase in total
exposure as a result of new business. The allocaigithl is the mirror of the present value of the
lower bound of cash flows. The result shown in oolu[3] is the “traditional accounting
profit’s’. The line items in this profit and loss accoume aimilar to the reported source of
earnings shown in Table 5-6. The unwinding of tlecaunt rate in this column reflects the
expected investment income on allocated capitagjeifeer with the unwinding of the discount
rate of the PVIF and the amount that becomes dlailftom the cost of capital, it forms the
unwinding of the discount rate on the total embeddsue.

75 But using an accounting model where acquisition costsaaréefierred, because the cash flows relating to new
business do not take into account the amortisation of acquisit&ts. Deferral of acquisition costs serves to
match expenses with (future revenues). In the figureglall/future revenues have already been captured in
the PVIF.
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The allocated capital is kept equal to the absaolatee of the present value of the lower bound of
cash flows by transferring an amount to or fronefeguity. The cost of capital is a function of
allocated capital (hence of the lower bound of fetaash flows), discount rate and assumed
investment yield.

A schedule as shown in the example above inclulliésrae elements of the financial reporting
triplet of Figure 1-1. Recorded historical event® a@ompared to earlier estimates, which
increases the relevance of the former and thelaliggiof the latter and provides input for future
estimates. The reliability of the estimated futoash flows is presented as the precision interval,
i.e. the difference between the present value pketed cash flows and the present value of
lower bound cash flows. The lower bound is diretthnslated into a capital requirement, which
drives the cost of capital. A higher risk profilé the business leads to a higher gap between
expected value and the lower bound. Hence, a higslegiven a certain level of expected cash
flows leads to a lower embedded value. In this weggnomic capital is not only a common
metric for all risks of the enterprise (see Doff08, p. 583), but is also a metric for reliability
financial reporting. The example above shows thieevastimate, the reliability of the value
estimate and the historical developments againtieeastimates and thus closes the financial
reporting triplet.

In recent times, market consistent valuation temies become more and more developed. These
valuation techniques are based on risk and arleitfisg pricing. They assume that each set of
uncertain future cash flows can be traded againiskeree set of cash flows (or such a situation
can be created synthetically). If this were truedibcash flows, it would not be necessary to look
at the lower bound of cash flows, because adveeselopments could be hedged away. The
relevant factor for the embedded value would n@désrbe cost of solvency, but the cost of the
hedges.

If instruments or synthetic hedging strategiesaaly partly available to convert uncertain future
cash flows into risk-free cash flows (which will Hee case in most circumstances), the cost of
such instruments will cause a decrease in PVIFlevthe lower bound of future cash flows will
come closer to the expected values. The latter gghenon will decrease the cost of capital. If
this “gain” exceeds the hedging costs, the hedsirajegy is efficient.

Market-consistent valuation assumes the use offmgkand arbitrage-free discount rates instead
of discount rates with a risk surcharge. But toidemy misunderstanding, this would require
finding risk-free equivalents to the estimated fatuwcash flows. Section 4.3 sufficiently
corroborates the view that the PVIF based on ceah flows and that based on risk-free
equivalents will be equal, provided that the cdrtechniques are used.
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7.4  Research challenges DDE
As indicated in the introduction to this chapte, aim has not been to attempt to give a general
solution for translating experience, transactiams$ @vents into a volatility measure. The previous
sections are a demonstration of how accountingistror theperpetual risk recordingnethod
could work using a Bayesian model that can be @obifatr each experience, transaction or event.
The example used is relatively simple, but everttice example it is a challenge to find the right
parameters. The development in the variance cértageds more research.

In my opinion, this research should start with #tendard cost price of an insurance product.
Traditionally, this consists of the (expected) ealelements. It has been concluded that it is
necessary to obtain insight in the volatility eletse too. This enables the “granular capital”
attached to each product unit to be estimated ledigk drivers to be assessed. The question for
further research would be how the standard costepvalue characteristics and volatility
characteristics) should be documented in order &kemtheperpetual value recordingand
perpetual risk recordingnethods work.

In the example, the main risk drivers are mortaityl yield on investments. In practice, there are
many complicating factors. Premiums may be singéeniums and recurring premiums; the latter
adds volatility to the cash inflow from policyholde Policyholders’ behaviour (on lapses,

surrenders or paying-up of policies, on premiumnpagts, in exercising options such as fund
switching, increase of insured amount etc.) isvaiin “real life”.

The investment yield and the guarantee were matiebasonably simple in the example. In
practice, options by the enterprise (such as discren profit participation, the ability to smooth
surpluses over generations of policyholders) shbeldaken into account and they should all be
part of the product characteristics that eventuddlgd to (an update of) the probability
distribution of future cash flows and thus to (gnuate of) the “granular capital” attached to each
unit of product.

Apart from knowledge about the probability disttibn of future cash flows for one product unit
or for a book of homogeneous products, enterprigdiswish to have insight into such a
distribution for business units, subsidiaries aneingually for the enterprise or group as a whole.
This means that there is an aggregation and calasioin issue that definitely needs to be
investigated further. One of the issues is the Biayeupdate mechanism of the variance in
models such as the F & G model. Appendix 7-1 dessrithis update, with reference to Steele
(1992, p. 145). Steele states that this updateng walid in situations where the covariance
between the prior values and the update informasozrero. In aggregation and consolidation
situations, this is not necessarily true, becansmime situations (e.g. when combining a book of
term insurances, which is profitable when mortalgyless than expected, with a book of
annuities, which is a burden when mortality is lges expected), there is a non-zero covariance.
This issue is also ripe for further research.
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7.5 Conclusions

A significant part of the judgment needed to makieire estimates of value has condensed into

the distribution function that describes the pdssiutcomes of future cash flows and thus drives

volatility, which drives the required economic dapiand the cost of capital, the latter being an
element that decreases the value. In this chapteaye used the Felix & Grimlund model to
illustrate this thought, not because it has beewer that it describes cash flows from insurance
contracts under all circumstances, but becausssittre following promising properties:

* It has a quantity/frequency dimension of a cartaient (death, survival, accident, etc.) and a
value dimension given the event.

« It can be updated many times and using variciasritation sources, as long as it is accepted
that this information is translated to the paramsetiescribed in section 7.2.

» The information fed to the model may change theam(expected value of cash flows),
variance and the shape of the curve. The resuttdsgerior probability distribution always
reflects the most recent information available arréference trail of the historical causes of
movements in the position and shape of the prabaliktribution is kept.

To repeat, the Felix & Grimlund model or a suitabiedel with similar characteristics does not
make us prophets. But embedded in the frameworngin Figure 7-12, with all the checks and
balances of three-dimensional accounting, the gegjpn of functions of the underlying
transaction flows and the mandatory link to stratagd intentions, it provides information about
estimates and volatility that is consistently based all the information that the enterprise
systematically recorded during the reporting period

| believe that information produced by the framekvonder review can be efficiently tested for
accuracy, completeness and consistency becausdeofreference trail to both historical

development and the history of changes in estimatiole development. | also believe that the
information produced is easy to understand by autoy staff and (financial) management.

The main research challenges have been outlinedegtion 7.4. They relate to model
development in relation to the translation of esertansactions and experiences into model
parameters and to the developments required biathreore complex real world. They also relate
to aggregation and consolidation issues.

The challenge for the discipline of financial matfaics is to further develop the Felix &
Grimlund model into a model that describes pridoiimation and allows the “booking” of new
observations in a flexible way.

The challenge to both accounting and financial eratics will be to find procedures to
calibrate such models in order to allow the objectind unambiguous translation of events and
observations into model parameters. This wouldnalioe update of prior information on future
cash flows from routine accounting processes.
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Appendix 7-I: Felix & Grimlund model

The Felix & Grimlund model was originally developémt risk analysis and for designing and

evaluating statistical samples in auditing. Thipeaplix describes the model, explains how it can

be implemented using Visual Basic™ and indicateg ti@an be used in the audit process for the

continuous updating of conclusions about (partsaofounts. The model accepts the results from

subsequently selected statistical samples, butflalsoother steps in the audit process, as long as

the auditor would be prepared to quantify his irspiens about:

» The strength of the evidence about good expesr{where audited values equal book
values) and the bad evidence (where audited valgesot equal to book values).

*  The potential magnitude of the bad evidence.

e The imprecision of the estimated potential magiétof the bad evidence.

*  The strength of the evidence about the potenténitude.

»  The strength of the evidence about the impregisio

The model is described in chapter 6 of Steele (1p8ge 111) and chapter 8 of Folpmers (2002,

page 183). It is a mixture of three distributions:

* A distribution of possible error frequencies inpapulation. This is modelled by R
distribution. Bad evidence is indicated with paréena = k’; good evidence with parameter
b= n-k.

» Addistribution of the error size of non-zero esoThis is modelled by a normal distribution.
p is the indicator of the expected magnitude of lthd evidenceg of its imprecision. A
factor k, is an indicator of the quality of the evidence athihe magnitude of bad evidence.
This factor is relevant when the prior informatisnupdated with the data of a sample or
other sources of information. The higherik the more weight the prior information has
when updated. A factov fills the same role for the quality of the evidenon the
imprecision.

» A distribution for the standard deviation givertextain variance of sample means and the
weight given to them. This is modelled by a Gamnis&ibution.

Table 7-4 summarises the parameters, expectedsvahgkvariances of these distributions.

Table 7-4: Distributional summary

Parameter p h=1/c U conditional on h
Distribution Beta Gamma Normal
Parameters n’,k 1 1 " hk

2 Suy m’, hk

2 2
Expected value p=K'/n’ h'=1/N m’
Variance p'(1-p)/(n'+1) 2h U’ hk,

Table 7-5 explains all parameters in the F & G nhaahel gives their meaning when they refer to
information from a statistical sample and when ttajginate from other (quantitative or
quantified qualitative) sources of information.
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Table 7-5: All model parameters

Symbol/Formula Meaning if sample Meaning if other information

Kk’ Prior weight to elements in error  Prior weigbtelements with a certain attribute
n’-k’ Prior weight to correct elementy  Prior weightelements without that attribute
m Prior average value of elementaverage financial consequence of the attribute

in error
K'n Weight given to m’
u Prior variance of m’
% Weight given to u’
n Sample size Weight of additional information
k Errors in sample Weight of additional error infation
a’=a+k Update of prior weight errors Update ofguriveight elements with attribute
b"=a+n-k Update of prior weight correctUpdate of prior weight elements without attribute

elements
Xi Size of observed error amount |n

element i
m 1 Subjective estimate of severity

K 2%
u 1 Subjective estimate of imprecision in severity

)2

T2 (6 —m)

k-1
K =knh+k
m” _ k', m+km

k n
v Ifk'n>0:
=v' +k
Ifk', =
=v +k-10
u _ [V|u|+k|n m|2]+[uv+ krnZ]_knn m||2 "
V"
n Size of an error arising from an error generatirgegss that is governed by the
distributions described above
var(m _ v @a+k",) U e
(Vl l_2) kl lrI

Next, a more formal description of the Felix & Ghimd model is giveff, using the same
notation as Steele (1992).

The error distribution is described as a mixturetwd distributions. First there are the zero
elements, present in the mixture with probabilitp.1The other component in the mixture,
capturing the non-zero elements, have a weightipamixture.

Prior distribution ofp is a beta distribution:

o One degree of freedom is always lost when calculatireyiance. This is recorded in the first stage where the
weight of the mean receives a value.

o Steele (1992, page 145) refers to Raiffa and Schladfier to Hey for the derivation of this update of the
variance for g distribution

76

With thanks to Harrie Hendriks and Martien van Zuijlen gfrfédgen University who were a great help in
providing the building blocks for this section.

-250-



Sl n|):m T EE:

The interpretation could be that the prior estimafep is p'=k’/n’ with variance ofp’(1-
p’)/(n’+1). This prior estimate may come from a statistieanple with size’'+1 or from another
type of information that has been translated intsaanple equivalent”.

Now, suppose additional information arises in thenf of a sample of elements withk errors.
This leads to the following posterior:

fy(plk"=k*+k n"= n+ 1)

Multiplying this by the number of records in a p&giion X, we can define the number of errors
in the population as:

r=npXx
The non-zero elements (in the context of statisBeapling we call them errors) are postulated
to have normal distribution with unknown meprand unknown variance®. The judgmental

uncertainty for these parameters is modelled st

The prior distribution oh = 1/6° belongs to the so-called Gamma-2 family:

(u'v') 11
Vo 2 “vl —u'v'h
h~f,(hlu ,v)=f e
r (vj
2
The expected value isul/and the variance is 2/¢v").

The conditional distribution qi givenh is normal:

mlh~ f, (| m', hk)

This represents a normal distribution with meairand h,, = hk :iz. A sample size o with
o
V%
k>1 errors leads to the statistics:

_1
m= kZXi
and

u:ki_lZ(xi -m? (u=0ifk=1)
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v=k-1

Here, the values offori =1 ..... .k are the observed error amounts (note: in the abke= 0,
there is nothing to update for the error size itigtion). The posterior normal-gamma-2 density
is given by:

fue (I me KLU, v) = f(u] mi, bl B h oY)

The calculation of the posterior parametersk,”, u” andv” from the prior parameters and the
additional information has been explained in Tabk

The total error in the populationy is approximately normally distributed (Steele, 1993age
146)™ :

Figure 7-14: F & G distribution

1
% f(r |r)="f < |rE (7),
o (z1r) N{Tl <)rvar(n)}

90% /

80%

The combination of th@ distribution and the
normal distribution would show a 3-

70%

z 57 dimensional picture if plotted. The probability

;;’ 50% of a certain value oft is represented by the

© aow volume of a “pillar” within this picture, the
20% / total volume being 1.

20% -

In order to be able to make calculations with
the model, | took the following approach.
5‘00 1‘000 1‘500 2‘000 ‘2500 ‘3000‘3500‘ 4,000 4500F.irSt.’ I dIVIded the area Of the beta
o o 7 [Tdistribution into 75 intervals. For the average

of each interval, | calculated the probability

10%

0%

Total error value

according to the beta distribution.

Next, | divided the area of the standard normabithistion into 85 intervals. Again, | calculated
probability for the average of each interval.

Finally, 1 crossed each interval of tHg distribution with the 85 intervals of the normal
distribution (taking into account the r.m” and angm) value of the relating interval) and
multiplied the probabilities of the two distributis. This gives 6,375 small “pillars”, representing
the unconditional probability of eactt This approach has been tested with the example
described by Folpmers (2002, page 187). Folpmdveddhe cumulative density function using
Matlab, which gave about the same result as thghgraFigure 7-14. The vertical lines represent
the 95% upper and lower bounds. Folpmers’ solugismes a 95% upper bound of 3,300; my

kK

When u” and v” are updated as described in Tab% the result is the generalised Student distribution with
mean m” and variance vaty, If there are r errors with a valug — 1t, each having a Student distribution, the
aggregate is approximately normally distributed (Steele, 198% p46).
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calculation gives 3,302. My conclusion is that nmppiach is sufficiently accurate for the
purpose for which it is used.

When considering the Felix & Grimlund model for tlife insurance situation, the “error rate”
should be interpreted as the proportion of polidglars that will receive a benefit or claim, and
the average error size should be interpreted agvitigage amount given that a claim or benefit is
granted. The proportion of claims can be well descr by a beta distribution and the average
error size in many cases by a normal distribufioHence, the Felix & Grimlund model should
be well positioned to describe a probability dmition of total disbursements, total technical
results or the present value of technical restitsvever, the update of the parameters cannot
take place according to the procedure describékisrappendix. One of the requirements to use
this procedure is that subsequent sources of irEftiom (in the original situation statistical
samples) are independent from each other. Insuramperience results during subsequent
financial periods are not mutually independent. $&guently, the updates of the parameters due
to experience should take place in a different wapnce those parameters are updated by
different (business) procesdgssection 7.3 corroborates that the F & G model giap a fair
representation of (accounts fairly for) the “repfobability distribution of the future cash flows
from a book of life insurance during its lifetimadaunder different circumstances. However,
more research is required to evidence that thisescase under all circumstances. The issue of
updating parameters is described below more in metail.

At each timet, we have a number of survivors. Nn the example, which involves pure
endowment policies, we are mainly interested ifn Bnd N given N. N; is binomially
distributed with parameters (), where pr is the conditional probability of surviving ifilst
alive at timet. This can be extracted from mortality tables (sppendix 4-I), unless it is
plausible that these probabilities evolve over tiaeeording to some trend and/or random
process.

Furthermore, there are investments with a valuartsl we are interested ir. £onditional on §
we have In(9) distributed with Normal(In(@@ + (tir -0 /2)(T-t), o (T-t)).

If the variables @, rr, o> are considered known and the update from periqetid can be
captured, this completely describes the uncertminih the end result. In other words, the
Bayesian procedure for estimating Mnd $ consists of plugging Nand $ into the above given
known objects.

77 This is not the case in situations where rare, catastropéitseaffect the average claim size. In the example
used, this is not the case.

78  Business processes produce quantitative information aalifagive information that has to be translated into
updates of model parameters. The calibration of the latterbmape greatest challenge and is not different
from the “original” Felix & Grimlund proposition, where the deption of the update process is based on
statistical samples that are independent of each other. Ifdtelmwere used in a real audit, where the audit
evidence is gathered from a number of sequential proeedinat may produce qualitative information,
quantitative information for which the projection needs professimdgment and some sampling information,
one would face the same issues as encountered in thariosyroposition.
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If we are uncertain about the developmentiinig and g, but assume that they originate from

certain stochastic processes that contain unknaweeps parameters B, v, ..., and that past
observations of Nand $and other variables allow to reduce the uncertaabtyut these process
parameters, then a Bayesian approach might bebruifar determining posterior distributions
for these process parameters and thus for updétimgrariability in the outcome of the life

insurance business.
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8 Summary, general applicability and conclusions

he main purpose of this chapter is to analyse xteneto which the questions presented in
chapter 1 have been answered in the previous akapte

In section 8.1, the main issues and conclusioms ft@ previous chapters are summarised.
The accounting engineering concepts relating tatijue 7 and 8 are developed in chapters 6 and
7, and the examples and cases mainly deal witHifthénsurance industry. The need and the
potential for using the same concepts in otherstriks are briefly addressed in section 8.2. In
section 8.3, the findings with respect to each viddial question are presented. These are
generalised to provide a conclusion to the cettierhe of this study. Section 8.4 is the epilogue.
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8.1 Summary of history, financial reporting conceps and accounting engineering

The historical analysis of chapter 2 starts aroB860 BC, a time when there was no formal
script, no money and no abstract counting. In émat physical objects such as corn, oil, cattle,
etc. were recorded in the form of clay objectghimcenturies thereafter, they were “summarised”
in clay balls (envelopes) with the imprint of thentent on the exterior. Obviously, this kind of

recording resulted from the need to record the ighi/seality (existence) of certain goods and the
social reality (ownership) of such goods that cooédunder custody/stewardship of someone
other than the owner (often a temple).

Ventures for joint account and risk lead to the chder historical records of receipts and
disbursements that eventually led to the lifetimmefip (totalgewinn) of such a venture. The
introduction of Arab ciphers into Western Europeiniy the late middle ages was a great step
forward in the ability to make calculations in tsiness environment.

Double entry bookkeeping, developed in Western geirduring the Renaissance and formally
described by Luca Pacioli, enhanced the controt ¢ive records of enterprises and made the
duality of economic transactions (output from omecpss is input to the other, sale of goods
means a decrease in inventories and an increaselir) visible.

The development of ventures/entities for an ind&fiperiod rather than one voyage, crop, etc.

and the segregation between capital and managdrasictlly introduced two issues.

e The accountability of management to owners, wweamn the question “what happened to the
capital supplied by the owners”, or “does the managnt comply with the terms of the
(formal or informal) agency contract”. Accountatyiliriggered the need for balance sheets
from time to time as a representation of “cash floyrogress”. Ways to deal with accounts
receivable and accounts payable, as well as withnitories (Grammateus) were developed
centuries ago. Assets such as ships, buildingsefses were disregarded in balance sheets
for a long time and the investments were recordectasts. The example of the VOC
demonstrates that this type of prudence may agtumdl imprudent, because the related
assets are out of sight and managers are no l@meuntable for them. Recognition of
tangible assets (in the industrial revolution) datér of intangible assets was introduced
from a situational need rather than as implementaif a concept.

»  The value of the enterprise. Ventures for anfinite time unavoidably lead to the need for
certain owners to divest and convert their shatlbénenterprise into cash. Such value of the
enterprise is neither recorded by the balance steeprepared in ancient days, nor by the
balance sheets prepared today. Financial statentegtther with management disclosures
and analysis, are at most an informal representatfo“strategy in progress”. Probably
unintended, Pacioli’s ball game and the discussabsut this game in the sixteenth and
seventeenth century demonstrate why: the exit valweventure (or game) depends on the
estimated future developments of the venture (orgdaather than the history.

With the acceptance of the fact that the futurgkarole in assessing value, uncertainty and the
degree of aversion against such uncertainty becoeh@gant. In the example used in section 2.3,
uncertainty is eliminated by a perfect foresightuasption. Under this condition, the value of the
enterprise is fully represented by the presentevalufuture cash flows (the fundamental value).
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Cash flows represent the benefit that the ownelr evientually receive, so the present value is
what the owner should receive were he to transgeeiterprise to another party now.

Mattessich’s model for conditional-normative acciing theory (CoNAT), explained in section
2.6, provides a good point of departure that valae also be properly represented by expected
future cash flow under conditions of uncertaintg. @positive conceptual representation, CONAT
starts with the representation of a principal tiegjuires his agent to “maximise his wealth”. This
could very well be the positive representation loé tposition of neo-classical economists.
However, maximising the wealth of a specific prpadimay conflict with other objectives (e.g.
relating to people and planet), especially if sttenn wealth is involved. | therefore revised
CoNAT into a Revised Conditional Normative AccouantiTheory in which the implicit existence
of a four-party agreement between principal, publithorities, financial market and agent is
assumed. Maximising (fundamental) value means miakim the discounted aggregate of all
future cash flows (most of them relating to the gdarm, see Figure 6-3) and it is not
unreasonable to believe that all conflicts withestlobjectives are solved in the maximisation
process under the constraints of this four-partye@ment. Without an effective four-party
agreement, enterprises may not receive the comgailse from stakeholders for maximising
value. This problem cannot be solved within theegarise, and certainly not within its financial
reporting.

In chapter 3, the presupposition of perfect forlesigas abandoned by including some simple

uncertainty conditions in the example used in o&apt This revealed an important phenomenon,
i.e. volatility in estimated future cash flows. Thestorical overview in chapter 2 had already

revealed the long-existing sense that this vaitgtfilas a price, because a decision-maker is not
indifferent between a certain value and the prditghieighted average of an array of possible

values. Uncertainty about future cash flows alspli@s a risk that actual net cash flows are

negative, so commitments (towards creditors orratbatract parties) can no longer be met. This
uncertainty can be controlled by economic capital €apital that remains at risk as a security to
creditors and other contract parties).

Apart from investors in the share capital of anegmise, creditors and other contract parties,
implicitly or explicitly, also charge a price fohe risk that their contractual rights will not be
fully met. This price increases with the risk, whis a function of the volatility in future cash
flows and the available capital that serves as féebior adverse cash flow scenarios. Hence,
value and volatility form key information to mostars of financial statements (no matter whether
they are owners, creditors or other contract pgtie

In situations where the probability distribution fofture cash flows could be determined, the
required economic capital can be read directly fribvm lower tail of such a distribution. A
situation such as this would resolve two importasties that many researchers in the field of
financial reporting have addressed:

*  The first relates to the requirements for capitaintenance in relation to general or specific
price fluctuations. If required economic capitaihche measured unambiguously, price
fluctuations are no longer a specific issue; orilg maintenance of sufficient economic
capital in relation to the business volume andhginess risk is relevant. If specific price
fluctuations or inflation affects economic capittiljs will be revealed by an analysis of
future expected cash flows and their volatilitiest neither of them needs specific attention.
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e« The second is the issue of recognition of cerasdsets and liabilities (e.g. provisions).
Recognition of assets and liabilities is connedted reasonable degree of certainty of their
social reality and the ability to measure theirueakufficiently accurate. If the degree of
accuracy and certainty can be measured and the lmued of the future net cash flows is
translated into an economic capital requiremergpgaition or non-recognition does not
make any difference to distributable cash flow. Teeognition of assets simply translates
into a higher equity requirement. Consequently aihestion of recognition can be rephrased
as: “For which assets (including business develaoprard self-created goodwill) should the
management of an enterprise be held accountablia fime future?” In this respect, assets
and liabilities in a balance sheet can be treatdtlé way they are really meant to be, i.e. as
stocks of cash flow in progress.

Volatility and value require future estimates. Reofand losses measured as the difference
between two consecutive values are only the difie@ebetween two consecutive expectations
and have no meaning in relation to what the entsgras realised in relation to its objectives.
Historically, this has lead to substitution (Schemddach) of relevant but inaccurate principles by
less relevant but more accurate ones. Eventudilg, tesulted in Hoogendoorn’'s clashing
concepts in financial statements, which ended upalance sheets that do not represent value,
profit and loss accounts that do not show perfomeamand too many subjective elements in
certain accounts to make financial statementsfstlif suitable for stewardship purposes. Value
and performance relevance is informally providedtty combination with footnote disclosures
(within financial statements) and management dsons and analysis (apart from financial
statements), but the reporting of “hard” historieaénts and “soft” estimates are blurred and can
hardly be separately identified. The financial RERg concept is designed to separately identify
the recording of historical events on a basis dddified) cash flows, the explanation of affairs
and the progress in meeting the enterprise’s dbgst and the projections and estimates,
including the volatility related to such estimagsd the relationship to the economic capital
required.

Future estimates on their own provide no robusistfas financial reporting and historical events
on their own often lack relevance. But the conmectietween the two, the explanation of how
accurate previous period’s estimates were, thesassnt of the degree to which historical events
might repeat in the future, and the impact of timesprise’s strategy and changes in the
environment add relevance to the history and rolesst to the future picture. Financial
REPorting is a handshake between the past anditile f

In chapter 4 and 5, the financial REPorting concegt been further investigated for life
insurance enterprises. Chapter 4 again uses a -feafity” example that resembles some
important “real life” processes, but is sufficigngimplified for understanding the underlying
stochastic processes. The example shows that éstifiszture developments relating to a long
period play a role in both pricing and reviewingyeepments from period to period.

In the example, a minimum benefit on maturity isarged to the policyholder, whilst all

accumulated investment income in excess of thatagitre is for his benefit. The generation of
1,000 random scenarios reveals two important phenam
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e Since all favourable outcomes are for the polidgtar and all unfavourable outcomes are for
the enterprise, the average result for the entps negative. The average negative result
equals the price for a put option and representxpense for the enterprise.

»  The guarantee results in a high volatility, uslashedging strategy is applied.

Creating a confidence level for meeting commitmemtder uncertainty about future cash flows
raises the need for solvency. And solvency hassa @dhich is related to the choice between
investing in a risk-free instrument and putting mpriat risk” to meet insurance commitments.
The cost of solvency is to be borne by the polidgbg in other words, the policyholder has to
pay an extra margin to give the supplier of solyeagerspective of a sufficiently high yield on
his investment.

If assuming fully transparent markets, the margiduded in an insurance product would be

equal to the cost of solvency (see section 4.%alwee that is what the insurance product should
yield to the supplier of solvency in excess of theld on the assets the solvency capital is
invested in. The higher the risk, the higher theiteh should be to ensure an appropriate
confidence level. The higher the required solvetity,higher the cost of solvency and the higher
the required margin will be. This is an elegant vediydescribing the relationship between risk

and minimum prudence levels in pricing and resadequacy tests.

In reality, financial markets are not transparemtd policyholders do not have access to the
capital markets to the extent insurance enterphiseg. Using solvency, investments and large
numbers as raw material, insurance enterprises faaowe products and may earn a trading
margin (in excess of the cost of solvency, which just been identified as cost of raw material).
Under most present financial reporting practicles, inargin is recognised over the lifetime of the
policy. In fact, the profit margins are recognisedthen the services (standing at risk,
administering the policy, handling claims, etc.p aendered. It is what most industries do
(compare with the stage of completion method useddnmtractors and service providers) and it
can be justified from a theoretical point of vieds realisation is an important indicator of
business performance and the credibility of peréoroe measurement, it deserves a place in
financial reporting.

Chapter 5 addresses the essentials of contempdirsamcial reporting for life insurance

enterprises. Three important financial reportireyies deserve to be highlighted.

*  When performing a reserve adequacy test, thet@mdrsales value of insurance contracts is
tested against expected costs. Since solvencyvisnaterial, the cost of solvency should be
included in these expected costs. Most presentlatds do not permit this, since cost of
solvency is to be paid to the shareholder. Howeasrhas been discussed extensively in
chapter 4, the cost of solvency is the natural mimh prudence margin. Below this level,
the book value of equity less goodwill may exceait falue, which would permit an
“enterprise-wide impairment” to be unrecorded.

* Recorded equity and results may be distortendsifiiance liabilities are carried at the higher
of amortised sales value and expected costs, amisahat must be designated as available
for sale, while during the lifetime of the polidyely are actually only available for swap, are
marked to market. The “old Dutch” approach (alkfilxinterest instruments at amortised cost
and amortisation of realised results over the raingilifetime) is not permitted under IFRS

-261-



or US GAAP, so the only way to eliminate this antyma recording historical events, is to
adjust the discount rate used in insurance ligslit

» Insurance contracts with discretionary partidgratfeatures in fact reflect a joint venture
with policyholders. An extra buffer is created bgvying a high premium relative to
guaranteed benefits in order to invest a highepgntton in shares and real estate, which in
most cases give a superior yield in the long rum show a high volatility from year to year.
These extra margins and the investment margin&ep at risk” to the extent necessary to
maintain a sufficiently high certainty level of ntieg the guaranteed benefits. In many
cases, this results in a smoothed release to paolidgrs’ rights and (if applicable) to
shareholders’ funds. In financial reporting, bdie iccumulation of value within the “joint
venture” and the vesting of value for the benefitpolicyholders and shareholders are
relevant.

Embedded value is defined as the shareholderstyedqocreased by the shareholders’ share in
the present value of all future net margins fronfioirce business (i.e. the present value of future
profits) less cost of capital. Embedded value isthe total fundamental value of the enterprise
(the appraisal value), the difference being theealf the potential to acquire future new business
(the structure value).

Embedded value is based on future estimates. Howéwe roll forward shows elements of
recording (real cash flows from mortality benefgégpenses, and investment income), explaining
(experience to assumption analysis) and projedtisassessment of assumptions). These can and
should be addressed separately in a financial repaentification of covered business (in
embedded value) in the segmented information afan€ial report helps the reader to understand
the connection between recorded historical events §hareholders’ cash flows) and estimates.
Footnote disclosures should be designed to explaiformance, credibility (of past estimates)
and volatility, and should clearly link this exp&ion to revision of sets of assumptions and
parameters. The elaboration of the financial RERprtoncept for life insurance enterprises in
section 5.4 provides schedules on cash flow, oipgratofit, experience—to-assumption analysis
and development in value. Basically, most of tHerimation provided in these schedules is made
available by present financial reporting (if welirte embedded value disclosures), but without
the clear distinction between facts, explanatioth estimates.

Chapter 6 is about the accounting engineeringithaecessary to give the financial REPorting
concept sufficient robustness. It starts with thsitess strategy and planning process that outline
which targets to achieve and how. This is the besting point for estimating future cash flows:
the best way to predict the future is to shapeTraditional bookkeeping systems record
documented financial events in two dimensions,gdast (which historical transactions underlie
present wealth) and present (of which componenés gwesent wealth consist). Where future
cash flow estimates are essential to financialntexn one would wish that documented financial
events that drive future cash flows would also dé@orded in the third (future) dimension. ljiri's
triple entry bookkeeping is a system that provisiesh recording. ljiri's method has been further
developed into theerpetual value recordingnethod. Under this concept, a stock of cash flows
and a stock of future margins are recorded. Eaehtefguch as new policies, premium receipts,
benefit payments, lapses and surrenders) triggeesity in the traditional ledger and in the stock
accounting system. By applying this concept, thenges in the stock of cash flows and stock of
margins can be directly read from the financialteys rather than being constructed from a
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retrograde analysis. Where necessary, the chaagelecreviewed down to the single event that
triggered the change. Business strategy and thatingl budgets and projections trigger
reassessments of the stock of cash flows and stbokargins. Recorded events compare real
cash flows (according to the traditional ledgerjamet cash flows and margin release according
to the stock accounting system. Unlike differentigdle entry bookkeeping, theerpetual value
recording method allows us to take friction into accountdmnsidering the lifetime of existing
contracts and arrangements when projecting casls flIBy categorising all sources of cash flows
as Secured, Committed and Projected, the stockuatinog system provides a source for
evaluating the sensitivity of future cash flowst@mnges in circumstances.

And finally, chapter 7 is about the sensitivity fafure cash flows to changes in circumstances.
The examples used in chapters 3 and 4 show thaitiséy can be measured by the frequency
distribution of outcomes from a simulation of ag@amumber of possible scenarios. This gives an
expected value in the form of the average outcamhéch is of limited importance. However, as
stated above, the x% lower tail of the distributisrmore interesting, because it can be directly
connected to the required economic capital.

At the end of a financial reporting period, theuattdevelopments are known. In fact, this reality
can be seen as a “sample” from all possible scemafonditional on the outcome of this
“sample”, the simulation could be re-performedrat €nd of the financial reporting period, but it
would be more robust and more transparent if aratgpdf the existing distribution were to be
made visible from the developments during the rigpgmperiod. This would provide a reference
trail of changes in the volatility of future cadbvi estimates and would build up a history of
which events contribute to the increase and deerefgsk.

From this perspective, an explanation of the R&li@&rimlund model has been given. Originally,
this model was designed to support auditors inuatadg the evidence gathered from the various
activities in the audit process, to assess whdtieerfinancial statements under audit might or
might not contain material errors and/or to dedilethe nature and extent of additional audit
procedures in order to come to a sufficiently eatonclusion, given an acceptable level of
residual risk. The input for the Felix & Grimlundortel is formed by the results based on
statistical samples and other audit evidence tieatditor is prepared to translate into a “sample
equivalent”.

| used the Felix & Grimlund model for assessing ltheer bound of cash flows in the situation
described by the example used in chapter 4. Conmpére Felix & Grimlund model with the real
simulation results, gave a deceptively good fitemall the circumstances tested. In addition, the
factors that determine the principal input paramsefeumber of policyholders alive, estimated
present value of future profits, variance, etc.uldobe reasonably well identified. Unlike
simulation, the Felix & Grimlund model has the #pito process each risk-relevant event and to
provide an updated probability distribution (anérdby the lower bound of cash flows) at any
required moment. It provides a type of risk ledtpat shows the risk implication and implication
for economic capital for each event added to oetedl from the set of identified events, as well
as each risk reassessment and each risk respoasanme

| used the words “deceptively good” because myyaiglis of an explorative nature only and
does not provide the proof that the Felix & Grindumodel has a universal use for accounting for
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risk by life insurance enterprises. Much joint @sh by financial mathematicians and
accounting experts will be necessary to developikivwg accounting system for recording risks.

However, the demonstration provides a strong iridinghat Bayesian models have the potential
for developing continuous risk recording systenat gupport the integration of Enterprise Risk
Models, economic capital models (which capture afiterprise risk under a common

denominator) and external reporting on risks atidbiity of estimates.

Figure 8-1: Other studies to the Felix & Grimlund model
_—

Process quality
and tolerance
within
processes
(Folpmers)

Audit (Felix &
Grimlund,
Steele)

Precision of value
estimates based upoK
future cash flows and
the impact on
economic capital

Figure 8-1 shows the relationship between
this study and eatrlier studies that made use
of the Felix & Grimlund model. Folpmers
(2002) explained the model in relation to
the measurement of quality of business
processes. Business process quality
contributes not only to the required
reasonable assurance of the enterprise
achieving its targets, but also to reliable
financial reporting.

Steele (1992) revisited the model for its
original use, i.e. the audit of financial

statements. Much audit evidence is gathered
from internal controls within processes, so

process quality is relevant to the audit. Presgrttie precision in estimates and disclosing on risk
make financial statements more transparent, baotrakke the reasonable assurance provided by
auditors easier to understand. Not only the preseastimate is audited, but also the degree of

imprecision and uncertainty.
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8.2 Insurance only or a broader application?

After the general introduction to the financial REfthg concept in chapter 3, the concept,
together with the related accounting engineeringcepts, has been further elaborated for life
insurance enterprises. Life insurance is an ingusgith a reasonably long tradition of estimating
future cash flows over long periods. The naturthefactivities simply requires this.

Compare life insurance to trading in fresh fruid aregetables for example. Here, the cycle from
cash-to-cash is only a few days. Extensive praestiof future cash flows have limited
relevance, because the reality is known within apte of days. Furthermore, a (life) insurance
enterprise has no cash constraints on performiggeats to the owner, because the enterprise
receives cash (premiums) before it pays (claim#)eftypes of enterprise first perform payments
(purchases, capital investments) before they gémeeaenues (sales), their credit limits forming
a “natural limitation” on payments to the ownerotier investors. For insurance enterprises, such
a limitation is formed by regulated solvency requients or by economic capital measurements,
which makes it necessary to evaluate the volatilitiuture cash flows.

Financial REPorting has been developed from the itlat value and volatility reflect the key
information for all stakeholders/users of financi&thtements, because value and volatility
represent for all stakeholders the degree to wthiehenterprise is able to perform (pay interest
and redemption, continue employment and pay salahienour lease terms, fulfil reasonable
expectations on dividends, etc.) with respect éorth

No doubt, recording and presenting historical céeWwvs according to a fixed format (that is

consistent with previous expectations) and progdan explanation of the developments in

relation to previous periods and previous expemtatiis useful for all types of enterprises. But

should the projection part lead to a measuremahpagsentation of the full fundamental value of

the enterprise? In my opinion, conceptually nothirauld be against this, provided that all of the

following conditions are met:

*  The degree of reliability can be measured antisisiosed.

e« The degree of reliability/volatility is consistin translated into an economic capital
requirement that prevents excessive distributidreapital.

*  The entire constellation of R, E and P is suffitly transparent to enable the user to adjust
the P to his own degree of belief and risk appetite

Nevertheless, many would find full fundamental ealin the primary financial statements “a
bridge too far”, as long as generic conventionsefstimating and disclosing value and volatility
for all types of enterprises do not exist. Howeyengviding (fundamental) value information in
financial statements might not only be for the sakthe value presented, but might also contain
an element of stewardship. Stakeholders provideuress to the enterprise for fulfilment of its
strategy. It is no more than fair that the stakéé are informed from time to time about the
stage of achievement of this strategy, i.e. thé ¢lmsv that has been created in relation to the
planned cash flow and the current projections liatian to the original projections.

The insurance example concerning embedded valuargrasses the value of the contracts that
have been “taken into stock”. The enterprise paidtie stock (either in the form of acquisition
costs for individual contracts or in the form of IWa of Business Acquired for blocks of
contracts) and it is no more than reasonable wrimfthe stakeholders about the movements in
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(the value of) this stock. Similar arguments arpliapble if, for example, an enterprise pays for
goodwill. This can also be regarded as a stockxddss) cash flows. In this situation, too, ités n
more than reasonable that the stakeholders areriatbabout the part of the stock that has been
“used” during the reporting period and the stockt ik present at the end of the reporting period.

Other types of enterprise have developed theirdstals for reporting on the movements in
inventories. Theperpetual inventory recordingiethod provides a robust recording platform for
providing the user of financial statements withatgle information on inventory.

The perpetual value recordinmethodconcept is meant to do the same for more compligcks

of cash flows”, which (in addition to embedded abf insurance contracts) are often embodied
in assets that have a long lifetime and for whiochother option exists than using them in the
operations of the business. Such assets are certgmprise-specific tangible fixed assets, certain
intangible assets and goodwill.

The perpetual risk recordingnethodis meant to continuously record events with a nisgact
and translate their likelihood and impact into wéo bound of cash flows. Such a lower bound
can be directly linked to the amount of resour¢es is needed to provide a robust probability
that an enterprise can meet its commitments.

Both perpetual value recordingndperpetual risk recordingome closer and closer nowadays to

the reality of management, recording and reportarg this applies not only to the regulated

environment of insurance enterprises. | will ilhase this by two recent developments relating to

value and risk management:

* The proposed statement on fair value measurenessd by the US Federal Accounting
Standards Board in 2004.

* “Enterprise Risk Management — Integrated Fram&Woissued by the Committee of
Sponsoring Organisations of the Treadway Commis&i@»SO), also in 2004.

| will explain these developments also by usingrepte example.
Fair value measurement

The exposure draft on fair value measurements oredi above describes a fair value hierarchy
that starts with a fair value estimate using quateces for identical assets or liabilities in aeti
reference markets whenever that information islals (the first preferred option) and ends with
estimates with significant entity inputs (in thesabce of available market inputs). For the latter,
present-value techniques are typically an obviobsice (see also section 3.7.4). These are
discussed in a separate appendix (Appendix A)dceitposure draft. Important items to consider
are future cash flow estimates, possible variaitiotme amount and/or timing of these cash flows
and the price for bearing the uncertainty. Theepfar bearing risk should replicate the market's
behaviour towards assets and liabilities with utadercash flows. Basically, there are two ways
of including the price of risk into fair value me@sments that are based on discounted cash flow
techniques; these have been discussed extensivehapter 3 and 4.

The first is to reduce the cash flows to their Hffide equivalent and subsequently discount these
equivalents using the risk-free rates. The secertd discount the “real world cash flows” by a
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rate that includes a surcharge for risk. Sectiéhekplains that both methods lead to the same

answer provided that the models used are propealiprated. Considerations for choosing

between the two methods are:

*  For which method is the best market evidencelahiai (risk-free equivalent cash flow
measures or market surcharge for risk)?

* Is there a benefit in comparing expected caswdlavith realisation in order to validate
assumptions (this comparison is only useful witll veorld expected cash flows)?

Outside the world of financial institutions, diseted cash flow techniques are relevant for
financial reporting with respect to goodwill, inggible assets and tangible assets without a direct
realisable value (see chapter 3) if impairment ise tested. The example below explains how the
perpetual value recordingnethod may support the process of such impairrnesting and the
disclosures to be given on it.

Consider a balance sheet item (no matter whethegmgibodwill, an intangible asset or a tangible

asset of the type described above) that is expéetgdnerate an annual cash flow of 500 during
5 years. Now suppose also that the volatility af tash flow is known (and can be demonstrated
to the capital market) in a way that the 99.5% loweund of the annual cash flow is 300. In

other words, there is a probability of only 0.5%ttin a certain year the cash flow is lower than
300. The interest rate for AA debt is 5%; the markée for equity instruments is 10%.

The series of cash flow lower bounds provides adwing base for an AA loan and can be

discounted at 5%, resulting in an amount of 1,208r the excess above the lower bound,
economic capital should be allocated in order tovisle a high (99.5%) probability that the

enterprise can meet its commitments. Consequethity,excess has to be discounted at 10%,
resulting in an amount of 758. Hence, the totaldamental value for which the item can be
acquired in a transaction between knowledgeablendlfidg parties is 2,057.

Table 8-1: Stock of cash flows at inception

1 2 3 4 5 Total
Project proceeds 500 500 500 500 500 2,500
Interest expenses ( 65) ( 53) ( 41) ( 28) ( 14) ( 201)
Cost of allocated equity ( 76) ( 63) 50) ( 35) ( 18) ( 242)
Total stock of cash flows 359 383 409 437 468 2,057

Table 8-1 shows the total purchased stock of clstsfat inception. As in chapter 6, interest
expenses, as well as the cost of allocated eqtliy Yaluation method assumes that these
amounts become available to the shareholder)reatetl as stocks of cash outflows. Each cash
flow item relating to each financial year can beoreled as a stock item and the use or change in
value can be monitored item by item.

Now, suppose that during year 1 an additional eapivestment of 100 is made that is expected
to extend the lifetime of the item and generatashdlow of 700 in year 6.
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Table 8-2: Stock of cash flows end of year 1

2 3 4 5 6 Total

Project proceeds 500 500 500 500 700 2,700
Interest expenses ( 53) ( 41) ( 28) ( 14) - ( 136)
Cost of allocated equity ( 73) ( 61) ( 47) ( 31) ( 15)| ( 227)
Equity costs embedded in margins ( 27) ( 30) ( 33) (36) ( 40)| ( 166)
Total stock of cash flows 346 368 392 418 645 2,170
Stock of margins ( 539) | ( 539
Equity costs embedded in margins 27 30 33 36 40 166

373 398 425 454 146 1,798

The lower bound of this additional cash flow in theample is assumed to be zero, so there is no
additional borrowing base. The additional investtr@ri00 should be fully financed with equity.
Table 8-2 shows the stock value at the end of ytleafrhe additional disbursement creates a
margin in year 6. This is treated as negative stoabrder to arrive at the historical cost of the
item. (Note: In chapter 6, the margins were posistock in relation to the liabilities). As in the
example in chapter 6, all stock items are real etqubcash flows, except for the cost of solvency
that is embedded in the margins, which is not &aash outflow, but would be the discount on
the cash inflow that would be created if the masgirere sold to a third party. In order to ensure
that the total stock of cash flows equals a markitwel (fundamental) fair value and the total
stock of cash flows net of stock of margins equat®rtised cost, the equity costs embedded in
the margins has been credited to the stock of @asls and debited to the stock of margins.
Impairment (such as the loss adequacy issue axample in chapter 6) takes place when the net
stock of margins becomes negative.

Table 8-3: Movements in the stock of cash flows duringear 1

Opening stoc Use Newly Closing stock
"purchased"

Project cash flows 2,500 ( 500) 700 2,700
Interest expenses ( 201) 65 ( 136)
Compensation allocated equity ( 242) 76 ( 61) ( 227)
Equity cost embedded in margins ( 166) 166)
Total stock of cash flows 2,057 ( 359) 473 2,170
Stock of margins ( 539) ( 539)
Equity costs embedded in margins 166 166
Book value assets 2,057 ( 359) 100 1,798

Table 8-3 shows the movement schedule that a stoobunting system for future cash flows can
provide. The “use” of the stock is presented abdsk value. Needless to say, the real cash flows
during year 1 form the basis for the profit andslescount. The difference between experience
and cash flow stock should be analysed and expldinevalidate the value of future cash flow
stock items. Table 8-3 shows both the fair valugindp the total stock of cash flows, and the
historical cost basis.

Unavoidably, the above reveals a flaw in presegtfitzancial reporting rules that has already
been discussed in chapter 3. If the item underevewiere a tangible fixed asset, the historical
cost of all investments and a systematic depreciatiould be taken into account. Assuming that
the use of cash flow stock items (which in the eplenteads to annuity-based depreciation) is an
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elegant method for systematic depreciation, with blook value being 1,798. The fair value
would only be applicable if it were lower than thistorical cost-based valtfe The same would
apply to an intangible asset that is depreciatedspstematic way.

If the item were goodwill, the balance sheet vatighe end of year 1 would be 2,057. Goodwill
is not amortised. The investment of 100 duringtkar in the structure of the cash-generating
unit is self-created goodwill and does not quafily recognition. The balance sheet value is
tested for impairment against the fair value of7R,lwhich includes the margin embedded in the
newly achieved future cash flows.

In other words, in the first situation (tangiblesets) the expenditure during year 1 is included in

the book value, but the margin is not, while in seeond situation (goodwill) used stock of cash

flows are gradually replaced by future margins, thet expenditure that creates these margins is
rejected.

This difference in treatment can be understood fteenviewpoint that goodwill has historically
been seen as a residual between the purchasedgbrme enterprise and the fair value of all
identifiable assets, instead of as a stock of flasys, and that standard setters have always been
concerned about the subjectivity of recognisind-sedated goodwill. But if there is a robust
stock accounting system for future cash flows agtdewved future margins, there is no reason to
treat balance sheet items that are different irureatbut identical regarding reliability of
measurement, in a different way.

Enterprise Risk Management

In 1992, the Committee of Sponsoring Organisatiohshe Treadway Commission (COSO)
issued their document “Internal Control — Integdakgamework” for the purpose of improving
enterprises’ (and other entities’) internal consgbtems. This framework has often formed the
basis for rules on corporate governance and inteomdrol.

The framework basically consists of five componeaitsternal control:
. Internal environment.

. Risk assessment.

. Control activities.

. Information and communication.

*  Monitoring.

These components intersect with the dimensionstatipas and financial reporting. In 2004,
COSO issued their integrated framework on EntezpRisk Management, shown in Figure 8-2.
The definition of ERM given by COSO is as follows:

Enterprise Risk Management is a process effected bytidyi®hoard of directors, management and other personnel,
applied in strategy setting and across the enterprise, dediyméehtify potential events that may affect the entity,
and manage risk to be within its risk appetite, to provide redde assurance regarding the achievement of entity
objectives.

79 |FRS permits an alternative treatment if property, plant gngeent are regularly revalued.
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| would add to this that a key element in providthgs reasonable assurance is the allocation of
sufficient resources (including economic capital)cteate expected assurance of achieving the
targets and a high assurance of fulfilling committsgeven in stressed scenarios (which brings
us to the concepts set out in chapter 7).

An important change from the previous frameworkthiat the strategic dimension has been

Figure 8-2: Framework for Enterprise Risk Management integrat?d- This is consistent with t.he
P < conclusion in chapter 6 that creating
< = == = ; ;
P == e - and recording value starts with strategy.
= & = = In this respect, COSQO’s presupposition
= = r <&

N

is that an entity exists to provide value
to its stakeholders. For shareholders in a
for-profit entity, this value can be
captured by estimated future cash flows.
This simplification is justified in the
Revised Conditional Normative
Accounting Theory explained in section
2.6. The four-party agreement
constructed there ensures that long-term
cash flows can be optimised without
doing harm to the interests of other
stakeholders.

N

Internal Environment

e
[ it o
-mm Special attention is paid to the

phenomenon of risk appetite, that is, the

Source: Enterprise Risk Management — Integrateth&nark (COSO) p. 7 amount of risk on a broad level that an

entity is willing to accept in pursuit of

value. Risk appetite is attached to strategy ngrance, which in turn is attached to operational
goals. Risk tolerance is the acceptable level aftian relative to the achievement of a specific
objective. Operational targets are often measuneteims of (financial or non-financial) key
performance indicators. Risk tolerance measuresupposed to be measured in the same units as
the performance indicators. An example mentionetiénCOSO document: the target is 98% on-
time delivery; the tolerance interval is 97% — 10@®#étting a risk tolerance for each performance
indicator enables management to explicitly addteeselative importance of each indicator and
provides assurance to management that it remathgwitis risk appetite.

Another important change is that the risk assessinethe previous framework is extended by
event identification and risk response. Event ifieation focuses on the identification of factors
that can have either a positive or a negative itnpacsuccessfully implementing strategy and
achieving objectives. Events are initially idemifiwithout assessing their impact and likelihood,
in order to prevent relevant events from being loaded. Identifying and maintaining records of
events is a complex matter, because there are rti@wyare diverse and it is virtually impossible
to ensure completeness.
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Figure 8-3 summarises the event categories enaaahteithin the ERP Framework. Once they
have been identified, their likelihood and
impact is assessed in order to determine
el e Internal factor relevance and to prioritise them. Risk
response may involve:

Figure 8-3: Summary of COSO Events Categories

Economic(capital availability, Infrastructure (capability X .

credit, market, competition, of assets, access to capital,| * AV0|dan_Ce: e.g. (?X't'ng a product
etc.) etc.) line, selling a division, etc.

Natural environment (waste, Personnel(health and * Reduction: e.g. by control measures.
energy, etc.) safety, fraud, etc.) e Sharing: e.g. insurance, hedging
Political (legislation, regulation,|  Process(capacity, transaction.

governmental changes, etc.) suppliers, dependencies) . Acceptance (i.e. no action).

Sodal (demographics, Technology(data The last option means, in effect, that
terrorism, privacy, etc.) integrity, system

sufficient resources (capital) should be
;‘fgnzo't?c?éga'(grzvevrezn set aside to deal with the potential
fenog A negative impact on cash flow. In this
respect, it is worthwhile to mention that
improvement of deployment of capital as
a part of the risk assessment framework is expliaitentioned by COSO. It is thus embodied in
the framework for operating an entity. It reduceghe question: Given my strategy, do | have
sufficient resources to provide a high probabitfymeeting the commitments that follow from
the strategy.
The ERM framework requires an analysis of all rigkgl mentions the deployment of capital as a
part of the risk framework, it does not requirensiiating the analysed risks into economic capital.
However, for financial service institutions such kanks and insurance enterprises, such
translation is imminent due to emerging solvengutations. With ERM, a step has been taken
in this direction for other types of enterprise.ingsa perpetual risk recordingmethod as
explained in chapter 7 may improve the robustnéshenevent identification, risk analysis and
risk response process outlined in the ERM framewok financial reporting, it would mean that
all risks could be summarised as the volatilityfutire cash flows. Morgenstern’s ideas could
then finally be implemented and a trade-off betweelevance and reliability in financial
reporting would no longer be necessary, as religlaihd volatility (and the related consequences
for economic capital) would be a reporting subjadtself.

availability, maintenance)
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8.3 Conclusions

When dealing with the central theme of this stuidy, the financial information that helps to
understand the variability in financial statemergasurements and future cash flow projections
and the conclusion on the financial position ofemterprise in relation to this variability, eight

questions have been formulated in chapter 1

Historical development

Four questions relate to the historical developroétite relationship between agent and principal
and the need for financial information that restii®m this relationship. The table below repeats
these questions and summarises the major findings the previous chapters in relation thereto.

Question

Findings

1 What need for information is created

entrusting values to another party and hdgveloped to keep track of the histori

did the recording and providing
information develop?

byom the early days on, systems have |

agdevelopments that are relevant to entru
funds or assets, such as cattle, crop, etc.
systems have developed from record
descriptive information to information that w
brought to a common financial denoming
that enabled addition and summarisation.

In the 18" century, double entry bookkeepi
was developed. This enhanced control ¢
financial reporting of historical events is g
the backbone of accounting systems
section 2.1).

What additional need for information w
created by the use of values entrustec
another party to meet a certain object
or to create value, and how did
recording and providing of the informati
in question develop?

a¥hen the “certain objective” is explicit
ldoyeed between a specified principal and
agent, the developed information syste
fiescribed in section 2.1 may be sufficig
oHowever, when the objective is generalise
optimise (shareholder) value and principals
anonymous (as is the case with lig
companies), additional information on va
and the development therein is required. Ag
and principals as well as different groups
principals and other stakeholders may h
different personal objectives, different degr
of belief, different appreciation for risk and th
a different appreciation of value.

In order to resolve these conflicts for finan
reporting purposes, the Revised Conditig
Normative Accounting Theory has be
introduced as a theory to deduce accounting
financial reporting that is relevant to

stakeholders (see secti2.6.4). This leads to
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Question

Findings

conceptual representation that accoun
should produce information about value, dri
by expected future cash flows, which are
consequence of risky choices by the agen
financial reporting, a direct representation of
value (of the enterprise) has not been form
developed. Moreover, a pragmatic concep
representation is used, that has developed
time from incidents and additional needs
information.

How did thinking about (reportable) val
develop in relation to the dimension of r
and uncertainty?

Uehere is reasonable consensus that u
glerfect foresight, the value of an enterpris
the aggregate of all discounted future @
flows (section 2.3).

How did mankind deal with uncertainty
decision-making and how was informat
about this uncertainty recorded
provided?

g

iplthough it was known that uncertainty play
@n role in business decisions and was
nelevant to value reporting (Pacioli touched
this subject in his Summa), uncertainty

financial reporting, disclosures on risk are
the last decade.

The example of the VOC given in section
shows that uncertainty was often dealt with
non-recognition of uncertain elements, ther
indicating that this type of prudence m
eventually reveal itself as carelessness.

Section 2.5 shows that even insurd
enterprises, whose products are based on
and uncertainty, hardly reflected this in th

financial reporting.

Present-day financial reporting

never obtained a formal place in accounting.
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Two questions related to present-day financial mépgp are stated in the table below, together

with a summary of findings.
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Question

Findings

5
information does present-day finang
reporting have to offer?

What value-relevant and volatility-relevaBection 3.1 shows the implications if

iassumption of perfect foresight is abandone
demonstrates that uncertainty leads to the
for a buffer (economic capital) for situations
which developments are worse than expe
and that uncertainty has a price (in the form
risk surcharge). These factors do not pla
formal role in current financial reportin
However, for (life) insurance enterprises it
increasingly becoming a reporting issue
chapters 4 and 5). The combination
providing historical information an
explanations in footnotes, management anal
and risk disclosures provides a basis for va
relevant information (see chapters 3 and
Specifically for life insurance enterprises, va
information (see section 5.3) is being provi
more and more.

6 What effect does the often-made trade
between relevance and reliability
information have on the demonstration

value and volatility by the enterprise?

istorically, the reaction to uncertainty

&hancial reporting was to sacrifice relevar
for reliability. This approach creates accoun
mismatches that lead to volatility in finang
reporting, without any economic meaning
may disturb the historical pattern of K
financial indicators and may thus decrease
value relevance of financial statements.

Accounting mismatches can be avoided
uncertainty becomes a formal report
element, leading to a minimum level
economic capital that is protected fr
distribution, and if the already present elem
of recording historical events, explanation
those events and projection of future cash fl
are formalised in a reporting framework.

Accounting engineering
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Finally, two questions related to accounting engiimg focused on bringing the recording of
value and risk/volatility under the discipline of accounting system that is fed from the
enterprise’s business processes and that has #ekscland balances inherent to accounting

systems.
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Question

Findings

What systems can be developed to re
value in a systematic way?

corgle entry bookkeeping can be used
embedded-value recording by treating it &
stock of future cash flows and future marg
Such a stock accounting system can
connected to the major business and
processes within the enterprise (chapter 6).

What systems can be developed to re
risk in a systematic way?

Clolelblly, such a system should continuoy
record the changes in the probabi
distribution of the stock of future cash flo
evolving from life insurance policies. T
explorative study of chapter 7 shows how g
a perpetual risk recording system coul
operate. It shows the connection betw
recorded risk and uncertainty and econg
capital. Hence, it makes economic capital
indicator for the uncertainty of projections t
play a role in financial reporting, either in t
form of disclosures on value or in the form
accounting estimates.

h

o

Such a risk-accounting system can be conne
to the major business and data processes W
the enterprise.

Final generalisation
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This study demonstrates that future cash flowsthait volatility (determining the lower bound
of future cash flows) drive value for all typesesfterprises. Fair value is determined by expected
future cash flows. Even though present-value teples have the lowest rank in the fair value
hierarchy, one should be aware of the fact thatajioms in a deep market are also ultimately
determined by a degree of belief (B) in a seriesxgfected future cash flows (C) and the utility
(V) related to uncertainty (v) and the time valdemmney (i). Alternatively (from an outsiders’

perspective):

Value = f{B,C,U (v,i)}

Perpetual value recording a concept that assists in tracking the developnmestocks of cash
flows and stocks of future margins in complex gitugs and therefore enhances the credibility of
estimates and performance measurements. It is lwasgdi's triple entry bookkeeping system,

which enforces the equality:

Past = Present = E(Futuré)

80 E stands for expected value.
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Perpetual risk recordings a concept that assists in accounting for tlemtiled events, the
analysis of likelihood and impact, and the riskpasse. It enables the continuous recording of
the observed events and the related consequernrcgskfdn addition, it analyses the influence of
“risk-valued” events on the volatility of future sta flows, thereby providing a robust basis for
external reporting on risk and volatility. It enfess the visibility of the relationship:

Past - Present- V(Future}!

Whenever an enterprise provides information thatelsvant for its fundamental value, this

information should lead to insight into E(FutureidaV(Future). Should an enterprise report its
fundamental (management’s) value? Again, thereibking against this, provided that sufficient

transparency is obtained through the financial REfRpconcept; it is not required, however. The
fundamental value presented by the enterprise wdiffer anyway from the value attached by

the user of financial statements because of diffage in belief (B) and utility (U) between reader
and writer of financial statements. The essentihtps that there is neither misrepresentation of
nor misunderstanding about cash flows (C) and wNityafv).

The following central theme was stated in chapter 1

—

How can financial reporting help to understand thariability of financial statemen
measurements and the volatility of future cash flmwjections, and how could it help with
forming conclusions on the financial position of emterprise in relation to this variability and
volatility.

The nature of the answer that this study pointsatobe summarised as follows:

e Support value estimates with accounting techriégbat systematically record the impact of
all relevant transactions and events on future dlsh estimates and on the volatility in
those estimates.

 Present in a systematic way the recorded histbeieents and provide an explanation about
performance, the credibility of former estimatesl @he volatility that is inherent to the
enterprise’s exposure.

* Present current estimates and projections inséblei relationship to past records and
explanations.

* Present volatility in estimates and projectiorglieitly in a financial report.

» Present required economic capital as a sepaeat@os in financial reports and let it be
consistent with the observed volatility in estinsaéad projections.

*  Provide sufficient disclosures to enable the eedd revise estimates and projections in line
with his own degree of belief and risk appetite.

» Let financial reporting as much as possible presthe stage of completion of the
enterprise’s strategy.

» Let the principal as user of the financial sta¢ats be knowledgeable, so that he sends the
correct impulses back to the agent and the finhnwaaket.

81V stands for variance.
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The financial reporting triplet shown in Figure letinnects the recording of progress and of
historical events to value measurement based gagbed future cash flows and economic capital
driven by the volatility in future cash flows. Valumeasurements obtain their credibility from the
recording of historical events in relation to earlprojections. Volatility in future cash flows
obtains its credibility from observed volatility mpared with earlier assessments and solves the
problem of trade-off between relevance and relighibecause it provides a measurement for
reliability. Historical records obtain their relewa by supporting value projections and volatility
assessments. And all is driven by the strategh®fenterprise and the information model that is
the most suitable to monitor progress in achietiig strategy.
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8.4 Epilogue

Believe in your own strategy with all your heargrislate it into currency, measure and report
this currency at each stage of completion of yonategy and gather sufficient resources to meet
your commitments, even under stressful circumstntis is the statement made in chapter 1 to
explain the three basic elements of financial répgri.e. intended and estimated value creation,
recording of observed events and progress, andtaidg, translated into an economic capital
requirement.

The translation of strategy into currency, i.eoiekpected future cash flows, is underpinned by
the Revised Conditional Normative Accounting Thetmgt has been explained in section 2.6.
And ReCONAT is underpinned by the assumed existefican implicit four-party agreement
between public authorities, capital market, priatipnd agent. Strategy is multi-coloured and
may serve many stakeholders. The four-party agreestinulates that due and balanced care for
all stakeholders’ interests optimises long-ternufeitcash flows and provides sufficient liquidity
to realise the value embedded in those cash flbasyadesired moment.

One of the elements in the four-party agreemetiteésinderstanding of financial reporting by the
principal and the ability to identify the value anablatility drivers from the process.
Misunderstanding by the user is as destructiveiagepresentation by the issuer.

Pacioli's Summa is a book on mathematics with éiGecevoted to bookkeeping. Pacioli made a
mistake in the explanation of his ball game: heééabat history for assigning value instead of the
future. But it was a productive mistake, becauskiggered gamblers and mathematicians to
search for a solution. At the end of the eighteetgthtury, basically all the ingredients for
quantifying uncertainty and imprecision and foresséng the impact of utility related to them
were available. By that time, bookkeeping and faianreporting had gone their own way,
primarily focusing on the evaluation of historietents, but gradually admitting elements of
future estimates. The increase in importance afevaktimates and risk disclosures in present-day
financial reporting makes the use of quantitateehhiques unavoidable. In addition, present-day
information technology, with its ability to procesmormous amounts of data and to handle
complex models, provides the engine for using treoties of Bernoulli, Bayes and others in
accounting applications.

This study has described an integrated framewarkefoording and reporting under uncertainty,
that has the robustness of traditional double (pte) entry bookkeeping and the predictive
relevance of mathematical models for quantifyingksi and imprecision related to estimates.
More research by financial mathematicians and firdnmeporting experts can effectively realise
a reunion of the two disciplines that were alrepmiytly treated by that Franciscan monk in 1494,
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SAMENVATTING

BERICHT OVER WAARDECREATIE (REPORTABLE CREATION)
Waarde, prestatie en risicomaat in financiéle versiggeving

Het hedendaagse financiéle verslag bevat een veeH#®n informatie die gebaseerd is op
toekomstige ontwikkelingen. Een eenvoudig voorbéglde waardering van een machine. Een
gebruikelijke waardering is kostprijs verminderdtneen afschrijving die is gebaseerd op de
verwachtelevensduur. Stel: we hebben een machine met estprige van 1.000, waarvan we
verwachten dat hij gedurende 10 jaar prestatieslexadren. Bij lineaire afschrijving is de
waardering 500 aan het einde van jaar 5. We maoetenechter ook nog de vraag stellen in
hoeverre de prestaties van de machine in de rederé jaar voldoendegeprojecteerde
kasstromen genereren om de waardering van 500ckeveardigen. Waneer deze kasstromen
bijvoorbeeld aan het einde van jaar 5 een waardegenwoordigen van 700, heeft niemand
doorgaans bezwaar tegen de waardering van 500. &ltadegeprojecteerd&asstromen aan het
einde van jaar 6 onverwacht nog maar een waarde@wertegenwoordigen (de boekwaarde is
dan inmiddels 400) en er is geen hogere directeengistwaarde, zullen de meeste mensen een
waardevermindering van 200 op zijn plaats vindemat ¥ er dan aan de hand? Een verkeerde
voorstelling van zaken door het management, dusfieancieel schandaal, zoals we er in de
afgelopen jaren vele hebben gekend? Of is er spakeen natuurlijk verschijnsel omdat we het
nu eenmaal hebben over toekomstgerichte inforneatide werkelijkheid materieel hiervan kan
afwijken? Of is de mate van onzekerheid over detkasmprojecties wellicht onvoldoende naar
de gebruiker van het financiéle verslag gecommenit® Wanneer aan het einde van jaar 5 niet
alleen de waarde van dgeschattekasstromen was bepaald, maar ook de betrouwbdarhei
ondergrens van de schatting was bepaald (bijvolitlde®) en gerapporteéédhad de gebruiker
kunnen weten dat er substantiéle risico’s warenatatzien van de terugverdienbaarheid van de
investering. Hij had hierop zijn besluitvormingjimiorbeeld tegen welke prijs aandelen te kopen
of te verkopen) kunnen afstemmen. Dit brengt ohkdbcentrale thema van mijn studie:

Op welke wijze kan financiéle verslaggeving ertjgrdigen, inzicht te verschaffen in de mate
van onzekerheid rond opgenomen schattingen en vwoldéliteit van geprojecteerde kasstromen,
en hoe kan de gebruiker inzicht worden gegeveneirfimanciéle positie in relatie tot die
onzekerheid en volatiliteit.

Dit thema wordt behandeld aan de hand van analgsebeschikbare literatuur, gestructureerde
modellen die een vereenvoudiging van de werkelikhesrtegenwoordigen en voorbeelden.
Waar dit zinvol is, zijn beperkt enkele empirisaieservaties opgenomen. Aan het centrale thema
liggen acht onderzoeksvragen ten grondslag. Dereirzideze samenvatting samen met de
conclusies weergegeven onder het hoofd Behandefidgrzoeksvragen.

Ik neem in navolging van Johnson en Kaplan (1984jegie als uitgangspunt en voeg hieraan de
mate waarin een onderneming bereid is, risico'ngéenen (COSO, 2004) toe. Strategie is
toekomstgericht; de kasstromen die het gevolgvajmeen strategie liggen in de toekomst en zijn

82 Een idee van Oskar Morgenstern (1963).
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dus voorspellingen. Maar strategie combineert déittenom waarde te scheppen met de

vaardigheden die in een organisatie worden opgetdamde processen die erop gericht zijn, er

een succes van te maken. Het is dus redelijk berstelat strategie het beste uitgangspunt is om
toekomstige kasstromen te voorspellen. Of om mktnAKaye te spreken: “de beste manier om
de toekomst te voorspellen is hem zelf te bouweHferop voortbouwend, kan een
driehoeksverhouding worden geconstrueerd tussenlgende elementen.

a. Vastleggen van historische gebeurtenissen. ®ivvan belang voor het afleggen van
verantwoording. Hierbij kan worden gedacht aan éstdiling van toevertrouwde middelen,
maar ook aan de meting van de “strategie in uitagérin hoeverre was de onderneming in
staat om zijn plannen te realiseren, zijn belofiaar te maken. Hoe betrouwbaar waren in het
verleden gemaakte schattingen.

b. Waardeschattingen op basis van toekomstige rkassh. Toekomstige kasstromen worden
primair gedreven door het ten uitvoer brengen vamgedefinieerde strategie. Het meten van
“strategie in uitvoering” is van belang voor de ayaardigheid van schattingen: hoe
verhouden deze zich ten opzichte van wat in hdeden is gerealiseerd. Welke aanleiding
heeft ervaring gehad om de strategie en de insohatvan niet-beinvioedbare
omgevingsfactoren bij te stellen (en dus de saig#t aan te passen).

c. Benodigde middelen (economisch kapitaal) om wlategie ten uitvoer te brengen. Het
algemene principe achter economisch kapitaal karsimpeld worden uitgelegd. Een
onderneming moet zich bij haar (strategische) ltgsiuming rekenschap geven van de
risico’s die hiermee gemoeid zijn en ervoor zordah zij voldoende middelen verwerft om
ook onder negatieve scenario’s aan haar verpligétirie voldoen. In bovenstaand voorbeeld:
aan het einde van jaar 5 bedraagt de resterendsstaming 500. De schatting van de
toekomstige kasstromen bedraagt weliswaar 700, ohadvetrouwbaarheidsondergrens van
de kasstromen bedraagt 150. Naar de boekwaardetayenmeoet er dus minimaal 350 aan
eigen vermogen aanwezig zijn om ook onder negatev&andigheden aan de verplichtingen
te kunnen voldoen.

Het onderling verbinden van deze elementen en lopipdden aan de strategie van de

onderneming ten behoeve van de financiéle verslaggebeperkt de vrijheid in het kiezen van

de veronderstellingen en grondslagen achter sobattien verhoogt het inzicht van de gebruiker
in de mate van betrouwbaarheid van schattingenaaqties.

Er wordt in deze studie een drietal concepten wigykt:
. Het eerste betreft een nadere structurering \&treeds in de huidige verslaggevingsregels
kan worden teruggevonden:

- De degelijkheid en objectiviteit van geregistdmer Recordedl historische
gebeurtenissen en transacties, gebaseerd op kasstroespectievelijk kasstromen
die gecorrigeerd zijn voor operationele onvolkoneddn (bijvoorbeeld verstoringen
in het patroon van ontvangsten en betalingen).

- Het toevoegen van relevantie aan deze historisdbematie door middel van een
uitleg (explanation van trends, afwijkingen ten opzichte van eerdefeattingen, etc.,
teneinde inzicht te geven in de operationele ptiestade accuratesse van eerdere
voorspellingen (en dus de geloofwaardigheid varhdielige voorspellingen) en de
volatiliteit in de kasstromen van de onderneming.

- Projecties(van kasstromen, opbrengsten, kosten) die relesigntoor de gebruiker,
waarbij verslag wordt gedaan van zowel het waardement als het
onzekerheidselement. Dergelijke projecties kunnestecdeel zijn van de toelichting,
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gebruikt worden bij beslissingen over waarderinigv@orbeeld waardevermindering

van activa) of direct worden gebruikt in schattinggn jaarrekeningposten

(voorzieningen, levensduur van vaste activa, re@arde).
Dit concept is “financial REPorting” gedoopt, waaov R, E en P de betekenis hebben van
Record (registereren), Explain (uitleggen) en Rrojgrojecteren). In feite herbergt dit
concept geen elementen die niet al aanwezig zijeimuidige financiéle verslaggeving.
Echter de scheiding van informatie die van belangpor het afleggen van verantwoording
(hoe zijn de toevertrouwde middelen besteed, irkevehate zijn eerder geformuleerde
doelstellingen bereikt) van toekomstgerichte infatim over waarde en een meer
prominente plaats voor gestructureerde informatir oisico’s en volatiliteit, verbetert de
transparantie en geeft de gebruiker meer mogelikloen zijn eigen inschattingen en
houding ten opzichte van risico’s in zijn besliggn te doen doorklinken.

. Het tweede concept betreft permanente waardéraiigs Volgens dit concept worden de
mutaties in waardeprojecties van het ene tijdsaprrhet andere voor elke individuele
gebeurtenis en transactie geadministreerd. Hett hee¢l overeenkomsten met de
permanente balansmethode zoals we die bij het &ingiren van voorraden kennen,
waarbij elke transactie (inkomen, verkopen, breik,) op een zodanig consistente manier
worden geadministreerd dat op elk moment inzicktds in de samenstelling en de waarde
van de aanwezige voorraad. Dit leidt tot een bebeteeersing van het logistieke proces,
betere controle op de bewaarfunctie en betrouwleaanrgerslaggeving. In deze studie heb
ik de mogelijkheid onderzocht om waarde intracornetde registreren door deze als een
voorraad toekomstige kasstromen te beschouwen lennaltaties in deze voorraad te
boeken. Bij deze analyse heb ik gebruik gemaaktdeamethode van het driedimensionale
boekhouden die is ontwikkeld door ljiri (1982).

. Schattingen van toekomstige kasstromen gaad atigt onzekerheid gepaard. De mate van
onzekerheid / onnauwkeurigheid is relevant voogeleruiker, aangezien dit gegeven hem
inzicht geeft in het verlies dat hij (als investimr crediteur) kan leiden. Om een solide
basis voor dit soort informatie in het financiélerslag te creéren, heb ik de mogelijkheid
onderzocht om (in aanvulling op de bovengenoemdengente registratie van de
waardedimensie) de ontwikkeling van onnauwkeurigiheirisico naar aanleiding van
individuele transacties en gebeurtenissen te mrgist Een dergelijke permanente
risicoregistratie is van belang bij de analyse damoorzaken achter wijzigingen in risico-
en nauwkeurigheidsindicatoren en kan een bijdrayerén aan de verbetering van de
informatie over risico en volatiliteit in het fineiéle verslag. Een dergelijke verbetering kan
het (onder omstandigheden waardevernietigende) hé&akleinen tussen de perceptie van
de gebruiker over risico’s en volatiliteit en heeeld dat door de feiten wordt
gerechtvaardigd.

De gedetailleerde analyses in deze studie hebb&vedesverzekeringsbranche als uitgangspunt.
Deze keuze is ingegeven door het feit dat dezedjfstalk meer dan andere gewend is, om te gaan
met ingewikkelde schattingsprocessen die zijn gedrals op lange termijn projecties van
toekomstige kasstromen. Daarnaast is sprake varmednijfstak die onder toezicht staat en uit
dien hoofde verplicht is voldoende kapitaal aatndaden om een hoge mate van zekerheid te
bieden dat verplichtingen tegenover polishoudersinka worden nagekomen. Dergelijke
toezichtregels worden meer en meer gebaseerd opwenatie van alle risico’s waarmee de
onderneming te maken heeft (ondermeer geillustrele@ het Solvency Il project van de
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Europese Unie), zodat aansluiting bestaat met értee in deze samenvatting uiteengezette
concept van economisch kapitaal.

Levensverzekeringen is gekozen boven andere vouaerverzekeringen omdat het basismodel
(leven of dood) eenvoudiger is dan enig ander fisarddel (waar gebeurtenissen vaak meer dan
twee gedaanten kunnen aannemen) en omdat methodegkomstige kasstromen te schatten en
te evalueren al redelijk ontwikkeld zijn.

Samenvatting hoofdstuk 2

Hoofdstuk 2 gaat over de historische ontwikkelingendom het ontstaan van boekhouden en
financiéle verslaggeving, het omgaan met onzekérlesi de verhouding tussen degene die
waarde toevertrouwt aan een ander (de principaal)ddegene aan wie die waarde wordt
toevertrouwd (de agent).

Er zijn aanwijzingen dat er in de prehistorie (oregr 8000 jaar voor Christus), ondanks de
afwezigheid van schrift, telstelsel en geld al emort boekhouding werd gevoerd. De te
registreren objecten, zoals graan, vaten olie, edf, werden uitgebeeld door middel van een
figuurtje van klei. Elk figuurtje vertegenwoordigéén fysiek object; per type object was er een
verschillende vorm. De fysieke objecten (bijvooldeeen kudde) werden door de eigenaar
(veelal een tempel) aan de zorg toevertrouwd varbgeoorbeeld herder en de figuurtjes bleven
in handen van de eigenaar, die op elk moment genelomstitel aan de hand hiervan kon
staven. Later werd dit systeem verbeterd door gleuftjes te verzamelen in een klei enveloppe
en op de buitenkant hiervan een afdruk van de figersute maken. Op deze wijze ontstond een
verzameloverzicht van alle activa, waarvan de elgarstitel door de figuurtjes in de enveloppe
werd vertegenwoordigd.

Door het ondernemen van activiteiten voor gezarnkentekening en risico ontstond gaandeweg
de behoefte om historische registraties van onstangen uitgaven aan te leggen op basis
waarvan verantwoording aan de zakenpartners kordemorafgelegd. Een winstbepalings-

vraagstuk bestond nauwelijks, aangezien de meesdermemingen projecten betroffen (één

zeereis, de aankoop en verkoop van één partij geededan het einde van het project werd de
opbrengst verdeeld. De introductie van Arabischitersi in de late middeleeuwen was een
belangrijke stap voorwaarts bij het maken van bam#glgen en recapitulaties die voor de

koopman van belang waren.

De techniek van het dubbel boekhouden is ontwikkelthalié gedurende de Renaissance en is in
1494 formeel beschreven door Luca Pacioli in deidedaris de Computis et Scripturis. Dit werk

is onderdeel van een wiskundeboek, genaamd SumrAdtmetica, Geometrica, Proportioni et
Proportionalita. Het dubbel boekhouden maakt déitditavan financiéle transacties zichtbaar (de
uitvoer van het ene proces is gelijk aan de inve@rhet andere proces, de verkoop van goederen
betekent een stijging van de liquide middelen em @ading van de voorraad) en betekende een
verbetering van de controle op de juistheid en edijheid van boekhoudkundige
gegevensverzamelingen. In de eeuwen daarna ischei¢& van het dubbel boekhouden verder
verbeterd; de basis is echter onveranderd gebleven.

In dezelfde Summa van Pacioli wordt een beschgj\gegeven van een balspel. A en B leggen
10 ducaten in. Zij spelen een spel dat per gewomoede 10 punten oplevert. Degene die het
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eerst 60 punten heeft verzameld, wint de pot. idet sioet worden afgebroken op het moment

dat A 50 punten heeft gewonnen en B 20. De vraagijshoe de pot verdeeld moet worden.

Pacioli hanteert een retrospectieve benaderingeett 80/70 van de pot toe aan A en 20/70 aan

B. Dit balspel is in de eeuwen daarna onderwerp disoussie geweest onder gokkers en

wiskundigen die (overigens terecht) van mening watat niet het verleden bepalend was voor

de verdeling maar de kansen met betrekking totdeomstige verloop van het spel. Om een
verdeling te maken op basis van het geprojectereleomstige verloop van het spel, is een
aantal begrippen en vindingen uit de tijd van ddidfgting van belang.

. Op de eerste plaats het begrip “reéle gok”, gethiceerd door Christiaan Huygens.
Volgens Huygens is er sprake van een reéle gok e@ante verwachtingswaarde van de
opbrengst gelijk is aan de inleg.

. Op de tweede plaats de techniek om een kansiuggdtd bepalen. In het geval van
Pacioli’'s balspel is hier de driehoek van Pasaspectievelijk het binomium van Newton
van belang.

. Op de derde plaats is van belang, hoe de kaegmjndividuele gebeurtenis wordt bepaald
(in het voorbeeld: wat is de kans dat A een ronoig)wan belang zijn hier:

- De wet van de grote aantallen (Jakob Berno@lp.basis van deze wet convergeert
de frequentie van een bepaalde gebeurtenis in e gantal waarnemingen onder
bepaalde condities naar de kans op die gebeurtenis.

- Het theorema van Bayes, op basis waarvan waamgemi kunnen worden
samengevoegd met reeds beschikbare informatientémeip deze manier telkens het
inzicht in de kans op een bepaalde gebeurtenisrteeteren.

. Tenslotte kan worden genoemd de St. Petersbueglpa die, uitgaande van het principe
van de reéle gok leidt tot een waarde die ondetamdggheden nadert tot oneindig, terwijl
een weldenkend mens slechts een beperkt bedrage gkl zou willen inzetten. Dit heeft
onder andere te maken met het feit dat een indimidtizondermeer bereid is, een zeker
bedrag in te ruilen voor een gok met een verwaghtimarde gelijk aan dit zekere bedrag.
Die bereidheid hangt ondermeer af van de omvangleainzet in relatie tot het vermogen
van dit individu en de omvang van de mogelijke winsrelatie tot zijn vermogen. In feite
heeft de St. Petersburg paradox de nutsfactoebij@men van beslissingen onder onzekere
omstandigheden zichtbaar gemaakt.

Een zijstapje: het hedendaagse begrip reéle wémstddent de waarde waarvoor een actief kan

worden verhandeld of een verplichting kan wordemyeafkkeld, tussen terzake goed

geinformeerde, tot een transactie bereid zijndéjg@yr die onafhankelijk zijn. Anders gezegd:
reéle waarde is de prijs van een reéle gok, gemmrd voor de (nutsbepaalde) prijs van
onzekerheid. Geconcludeerd kan worden dat het dechap om een reéle waarde fundamenteel,
vanuit verwachte toekomstige kasstromen, te beeadel in de achttiende eeuw beschikbaar
was.

De ontwikkeling van ondernemingen die voor onbefmaljd werden opgericht en de steeds

verdergaande scheiding van kapitaal en manageriddeh tot een tweetal attentiepunten.

. De noodzaak voor de ondernemingsleiding om vewaording af te leggen aan de
eigenaren, om de vraag te beantwoorden “hoe zijmidelelen die de eigenaren hebben
verschaft, besteed” of “houdt de ondernemingslegidiich aan de (impliciete of expliciete)
overeenkomst met de eigenaren”. Omdat ondernemisigenis meer een continue stroom
activiteiten ontplooiden, ontstond de noodzaak gan periodieke balans. Methodes om
periodiek de positie van vorderingen en schuldervam voorraden (Grammateus) zijn
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reeds eeuwen geleden ontwikkeld. Voor vaste adbals schepen, gebouwen en forten
werd de waardering te onzeker geacht. Aan dezekertzeid werd, bijvoorbeeld door de
Verenigde Oost-Indische Compagnie, uiting gegeveor dnvesteringen in dergelijke
activa als kosten te verantwoorden. Het voorbeatdde VOC geeft aan dat een dergelijke
vorm van “voorzichtigheid” onvoorzichtig kan blijkete zijn, omdat de desbetreffende
activa uit het zicht van de eigenaren raken en gemant er geen verantwoording meer
over hoeft af te leggen. Het in de balans opnemam materiéle vaste activa (in de
industriéle revolutie) en later van immateriéleteeaactiva heeft uiteindelijk plaatsgevonden
vanuit een wijziging in de omstandigheden en nigeer vanuit een concept.

. De waarde van de onderneming. Belangen in ondengen die voor onbepaalde tijd zijn
opgericht, wisselen op gezette tijden van eiger@anvaarde van een dergelijk belang kan
doorgaans niet uit de balans worden afgelezen. l@mlendaagse financiéle verslagen,
inclusief het verslag van de ondernemingsleidingveg op zijn best een informele
weergave van de “strategie in uitvoering”. Paciobalspel en de discussies hierover in de
zestiende en zeventiende eeuw geven, wellicht a@lédaan waarom de waarde van een
onderneming niet uit de (op historische gebeursemisgebaseerde) balans kan worden
afgelezen. De verkoopwaarde van een belang in edereeming (of van een spel) is
(impliciet of expliciet) een functie de verwachteekomstige ontwikkelingen van die
onderneming.

Wanneer we accepteren dat toekomstige ontwikketlirggn rol spelen bij de waardebepaling,
worden onzekerheid en de mate van aversie van diedabenden tegen deze onzekerheid van
belang voor financiéle verslaggeving. Onzekerheid ket belang hiervan in financiéle
verslaggeving spelen een belangrijke rol in de eotte hoofdstukken. Om echter een eenvoudig
en eenduidig waardebegrip als startpunt te hebberdt in paragraaf 2.3 een voorbeeld gebruikt
waarin onzekerheid is geélimineerd door een peifeitht in de toekomsipérfect foresightte
veronderstellen. Onder deze veronderstelling, @iesitlatie sterk vereenvoudigt, kan de reéle
waarde van de onderneming worden bepaald als de&artenwaarde van de toekomstige
kasstromen (de fundamentele waarde). Kasstrometegeswoordigen het voordeel dat de
eigenaren van de onderneming uiteindelijk geniefssmgezien iedereen hetzelfde (perfecte)
inzicht heeft in de toekomstige ontwikkelingen erdé tijdwaarde van geld, vertegenwoordigt de
contante waarde van de toekomstige kasstromen opbepaald moment het bedrag dat de
eigenaar moet ontvangen wanneer hij zijn belandatpnoment vervreemdt.

De Conditional Normative Accounting Theof@oNAT), ontwikkeld door Mattessich (1995) en
behandeld in paragraaf 2.6, biedt een goed uitgamjsoor de bewering dat waarde ook zonder
de veronderstelling vaperfect foresightdoor de toekomstige kasstromen wordt bepaald. Het
startpunt van CoNAT is de (op empirisch onderzoglhageerde) stelling dat de principaal van de
agent (in casu de leiding van de onderneming) mgtladat deze zijn financiéle positie
maximaliseert. Echter, de maximalisatie van denfiiéle positie van een bepaalde principaal kan
conflicteren met andere belangen (andere eigenpezapneel, kanten, milieu), vooral wanneer
de onderneming zich concentreert op winstmaxini#isgp korte termijn. Om deze reden heb ik
CoNAT aangevuld met de veronderstelling dat er @ageschreven) vierpartijenovereenkomst
bestaat tussen de principaal, de agent de oveehai@ financiéle markten. De financiéle markten
zorgen ervoor voldoende transparant, liquide eigiéfft te zijn. Op deze wijze kunnen fricties
tussen korte en lange termijn worden geminimalise&en belegger met een korte termijn
doelstelling kan immers zijn belang vervreemdendeorduurzame waardecreatie in de weg te
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zitten. De overheid zorgt voor een zodanig belgidhet gebied van wetgeving en handhaving dat
inachtneming van belangen van mensen, milieu, teic.een hogere contante waarde van
kasstromen leidt dan verwaarlozing ervan. De agetwikkelt een strategie die gebaseerd is op
maximale waardecreatie (dus op maximalisering \nta verwachten kasstromen) binnen de
beperkingen van de vierpartijenovereenkomst, vderte uit en rapporteert periodiek over de
voortgang. En de principaal committeert zich tot Ibegrijpen van de rapportage en het geven
van de juiste impulsen aan de agent (al dan reedeifinanciéle markten).

Maximalisatie van (fundamentele) aandeelhoudervendretekent het maximaliseren van het
gedisconteerde totaal van alle kasstromen. Hetndegd van deze kasstromen heeft betrekking
op de lange termijn, dus we hebben het automatmalr duurzaamheid. Bij een goed
functionerende vierpartijenovereenkomst, is het wieredelijk te veronderstellen dat bij dit
maximaliseringsproces alle conflicten tussen dealéilende doelstellingen van het ondernemen
worden opgelost. De effecten van het imperfecttioneren van de vierpartijenovereenkomst en
het suboptimale gedrag van partijen dat hieruitrivdaeit, kan niet binnen een onderneming
worden opgelost en al helemaal niet binnen de iig® verslaggeving. Samenvattend kan
worden gesteld dat ReCONAT voldoende basis geeft ket uitgangspunt dat rapportage over
(gerealiseerde en geprojecteerde) kasstromen rglejja om inzicht in de waarde van een
onderneming te verkrijgen. En kasstroom is (andarsbijvoorbeeld winst) een eenduidig begrip
waarvoor geen verschil in interpretatie mogelijk is

Samenvatting hoofdstuk 3

In hoofdstuk 3 is de veronderstelling vperfect foresighverlaten door in het voorbeeld dat in
hoofdstuk 2 is uitgewerkt, op een vereenvoudigdgewvonzekerheid in te brengen. Deze
onzekerheid heeft volatiliteit in de toekomstiges&@omen tot gevolg, die overigens door de
vereenvoudiging van het voorbeeld precies kan worgekwantificeerd. De verhandeling in
hoofdstuk 2 over ondermeer de St. Petersburg paradmt aan dat er al lang het besef bestaat
dat deze volatiliteit een prijs heeft omdat eenligssr niet indifferent is tussen een bedrag dat
met zekerheid wordt gerealiseerd en een verwadviagrde (het kansgewogen gemiddelde van
een aantal mogelijke uitkomsten) van gelijke omvaBgvendien betekent onzekerheid over
toekomstige kasstromen veelal dat er een risicdabeslat de werkelijke netto kasstromen
negatief zijn, zodat de verplichtingen jegens deeden en andere partijen met wie een
overeenkomst bestaat, niet kunnen worden nagekdbeeanzekerheid omtrent het nakomen van
verplichtingen kan worden beheerst door het aandroudn economisch kapitaal, dat is het eigen
vermogen dat niet wordt uitgekeerd om een hoge mate zekerheid te bieden dat de
verplichtingen van de onderneming kunnen worderekagen.

Behalve de verschaffers van eigen vermogen brerngesthaffers van vreemd vermogen en
andere contractpartijen een prijs in rekening \amkans dat de onderneming haar verplichtingen
jegens hen niet nakomt. Deze prijs wordt hoger mate het risico hoger wordt (voorbeeld:
naarmate de rating van een onderneming lager igjtvde opslag op het rentepercentage voor
vreemd vermogen hoger). Genoemd risico is een iunvein de volatiliteit in de toekomstige
kasstromen en het beschikbare risicodragende vemdat dient als een buffer voor negatieve
toekomstige kasstroomscenario’s. Daarom vormt al#en waarde (de verwachting over
toekomstige kasstromen) maar ook volatiliteit bgtgke informatie voor de meeste gebruikers
van een financieel verslag (ongeacht of deze gedrgen aandeelhouder, een crediteur of een
andere contractpartij is).
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Indien de kansverdeling van toekomstige kasstromem kunnen worden bepaald (in het
gestileerde voorbeeld is dit het geval), kan hetodegde economisch kapitaal direct worden
afgeleid uit de x% ondergrens van deze verdeliren 8ergelijke situatie zou tevens oplossing
bieden voor twee belangrijke vraagstukken op hbtegkevan financiéle verslaggeving:

. Het eerste betreft de handhavingsdoelstellingh&treigen vermogen ingeval van algemene
of specifieke prijsstijgingen. Wanneer economisepitaal op een ondubbelzinnige wijze
kan worden vastgesteld, zijn prijsstijgingen ge@ectfiek probleem meer; slechts de
handhaving van eigen vermogen in relatie tot de amgven het risico van de
bedrijfsvoering (afgemeten aan omvang en volatilitan toekomstige kasstromen) is dan
nog relevant. Indien inflatie of specifieke prijgghgen factoren zijn die het economisch
kapitaal beinvloeden, komt dit tot uitdrukking g projectie en analyse van de volatiliteit
van de toekomstige kasstromen; een specifieke beliag is niet nodig.

. De tweede betreft het in de balans opnemen vpadide activa en passiva. De vraag of
activa (bijvoorbeeld immateri€éle vaste activa of gelgke vorderingen uit een
rechtsgeding) of passiva (bijvoorbeeld voorzienimge de balans worden opgenomen, is
gekoppeld aan de mate van zekerheid dat er toelgarsisstromen uit voortvloeien en de
mogelijkheid om deze kasstromen betrouwbaar te mmeWanneer de mate van
nauwkeurigheid en betrouwbaarheid van de metingné&mnworden verwerkt in de
ondergrens van de schatting der toekomstige netistitomen, maakt het opnemen of niet
opnemen van activa en passiva geen verschil m¢atebbepaling van deitkeerbare
kasstromen. Het in de balans opnemen van activaveraale toekomstige voordelen een
hoge mate van volatiliteit kennen, vertaalt zichedi in een hogere eis voor het aan te
houden vermogen. Als gevolg hiervan kan het vrakggan al dan niet opnemen in de
balans worden teruggebracht tot de vraag: “Voorkevedctiva (inclusief zelfgecreéerde
goodwill) dient de leiding van een onderneming éntoekomst verantwoording af te leggen
op het gebied van bestaan, gebruik en verloop ina@de. Vanuit deze invalshoek kunnen
activa en passiva worden behandeld zoals ze oailsgijx bedoeld zijn, te weten
“kasstromen in bewerking”.

Het verkrijgen van inzicht in waarde en volatiliteereist het maken van projecties. Resultaten
die worden gemeten als het verschil tussen tweermwpégende waardeschattingen voegen
zelfstandig geen informatie toe bij het bepalen danrealisatie van de doelstellingen van de
onderneming. Historisch bezien heeft dit probleesteidg tot substitutie (Schmalenbach) van
relevante doch onbetrouwbare verslaggevingspriscifmor minder relevante doch betrouwbare
principes. Uiteindelijk had dit Hoogendoorn’s batde beginselen tot gevolg en leidde het tot
balansen waaruit de waarde van de onderneming k@iet worden afgemeten, winst- en
verliesrekeningen die de prestaties van de ondengeniet weergeven en zoveel subjectieve
elementen dat de jaarrekening nog slechts bepeekthgt is voor het afleggen van
verantwoording. Inzicht in waarde en prestatie wdrdperkt en informeel verschaft door de
toelichting in de jaarrekening en door het jaarhagrs maar de verslaggeving van harde
historische feiten en zachte schattingen lopen ddkaar heen en zijn voor de gebruiker
nauwelijks nog te onderscheiddfinancial REPortingis ontworpen om de verslaggeving van
historische gebeurtenissen op basis van kasstr¢geeorrigeerd voor operationele fricties zoals
verstoring van het patroon in betalingen en ontster), de uitleg over de gang van zaken en de
mate waarin onderneming eerder gestelde doelert beedikt, en de projecties en schattingen
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(inclusief de hieraan verbonden volatiliteit en evolg hiervan voor het economisch kapitaal),
apart zichtbaar te maken.

Projecties van toekomstige kasstromen verschafferiahzelf geen solide basis voor financiéle
verslaggeving en historische gebeurtenissen zijn zmghzelf vaak beperkt relevant voor
waardebepaling. Maar de verbinding hiertussen, ideguover de mate waarin projecties uit
eerdere periodes zijn uitgekomen, de inschattimgdeamate waarin historische patronen zich in
de toekomst zullen herhalen en de inschatting \areftecten van ondernemingsbesluiten en
wijzigingen in de externe omstandigheden, voegetevamtie toe aan de historische
beschouwingen en soliditeit aan de toekomstgericifistematie.Financial REPortingis een brug
tussen verleden en toekomst.

Samenvatting hoofdstuk 4

In hoofdstuk 4 wordt een beknopte uitleg gegevedenwerking van levensverzekeringen. Ook
hier wordt een gestileerd voorbeeld gebruikt, dah esterke vereenvoudiging is van de
werkelijkheid. Aan de hand van dit voorbeeld waedhter ook voor anderen dan actuarissen en
financiéle wiskundigen duidelijk met welke probldiek levensverzekeringsmaatschapijen
(hierna kort aangeduid als maatschappij) te makalsbén bij het schatten van toekomstige
kasstromen en het bepalen van de volatiliteit hieri wat de onderliggende processen zijn.

De werking van de wet van de grote aantallen waridgelegd in het kader van het
“fabricageproces” van een maatschappij waarbij vikdieel onacceptabele risico’'s worden
gesmeed tot een collectief acceptabel risico. Erdtvook ingegaan of het effect van trends
(bijvoorbeeld in de overlevingskansen van verzedeyddie voor de maatschappij niet
diversifieerbaar zijn.

In het voorbeeld wordt uitgegaan van een uitkediag de verzekerde aan het einde van de
looptijd van de polis die de hoogste is van eenmim gegarandeerd bedrag en de opgebouwde
waarde van de onderliggende beleggingen. Er zijnbapis van een Excel model 1.000
willekeurige scenario’s gegenereerd. De eenvoudhedrnvoorbeeld brengt met zich mee dat de
meeste onderdelen van de uitkomst ook analytischnéw worden bepaald. Bij echte
verzekeringsproducten is dit nog zelden het gebal.analytische uitkomsten zijn gebruikt als
toets van het simulatiemodel. Het voorbeeld tomettinteressante verschijnselen:

* Aangezien de beleggingswinsten in alle gunstgnario’s voor de polishouder zijn en de
beleggingsverliezen van alle ongunstige scenarie®r de maatschappij, is de
verwachtingswaarde voor de maatschappij negatief.gpmiddelde contante waarde is
gelik aan de prijs van een put optie en vertegemdigt een kostenpost voor de
maatschappij. Dit soort kosten van opties en gemnterden in het verleden niet altijd in
aanmerking genomen bij het bepalen van de kostmijseen verzekeringsproduct en zeker
niet in de jaarrekening.

« De minimum rendementsgarantie resulteert in emge hvolatiliteit voor de maatschappij,
tenzij afdekking van het beleggingsrisico plaatdtizoals in het vorige punt is aangegeven,
zijn de kosten van een dergelijke put optie gelgk de contante waarde van de gemiddelde
uitkomst van alle mogelijke scenario’s. Voor eenveridig product zoals in het voorbeeld
gebruikt is, geldt dat er een efficiénte markt eridaten bestaat, waar het risico dat de
maatschappij loopt uit hoofde van de garantie,lbpn®ment volledig kan worden ingedekt.
In zo'n geval is het risico voor de maatschapptj néhil terug te brengen. Alleen de
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afdekkingskosten zijn dan nog van belang. In wgkkadid zijn verzekeringsproducten
gecompliceerder en is er niet voor elk risico easspnd derivaat te koop. In dat geval is de
in het voorbeeld gemaakte veronderstelling reatikti dat er (synthetische)
afdekkingsinstrumenten beschikbaar zijn die deaisislechts gedeeltelijk afdekken.

Het hanteren van een minimale kans, dat gegeverorieekerheid omtrent toekomstige
kasstromen, er een hoge kans (b.v. 99,5%) besttatdel verplichtingen kunnen worden
nagekomen, maakt de behoefte aan eigen vermogkal{iteit) zichtbaar. Solvabiliteit brengt
kosten met zich mee. Dit hang samen met de kewredat belegger heeft tussen een risicovrij
beleggingsinstrument en een beleggingsinstrumeodl{zeen aandeel in een verzekerings-
maatschappij) waarvan het uiteindelijke rendempnsitief of negatief) onzeker is. De kosten
van solvabiliteit worden in de premie verwerkt. Matdere woorden, de polishouder moet een
extra marge betalen om de verschaffer van risigmird vermogen het zicht op voldoende
rendement geeft om bij hem de bereidheid te creg@mede vereiste middelen te verstrekken.

Wanneer alle markten transparant zouden zijn, zoute winstmarges in de premie van een
verzekeringsproduct precies gelijk zijn aan de &ostan solvabiliteit (Girard). Deze marges
geven de verschaffer van risicodragend vermogerelijinprecies de risicomarge in het door
hem geéiste rendement. Hoe hoger het risico, desger is het vermogen dat noodzakelijk is om
het vereiste betrouwbaarheidsniveau te waarborgspéctievelijk des te hoger de kosten van het
afdekkingsinstrument, indien beschikbaar). En hogeh het vereiste vermogen, des te hoger de
kosten van solvabiliteit en des te hoger de nocgljkk marge in de premie en in de
voorzieningen voor verzekeringsverplichtingen. Biteen elegante manier om de relatie tussen
risico en de te hanteren voorzichtigheidsmargepramies en bij toereikendheidstoetsen te
beschrijven.

In werkelijkheid zijn financiéle markten niet vallig transparant. Net als met kruidenierswaren
heeft de eindgebruiker slechts toegang tot de HHetsdels” markt waarop bijvoorbeeld
verzekeringsproducten worden verkocht. Deze vermaggproducten worden door
maatschappijen “geproduceerd” met als “grondstdféatvabiliteit, beleggingsmogelijkheden en
afdekkingsinstrumenten op de “groothandelsmarkt’atn“productiemiddelen” de wet van de
grote aantallen en acceptatieregels. Hiermee kumaatschappijen een handelsmarge verdienen
die de kosten van solvabiliteit (zojuist geidengfrd als onderdeel van de integrale kostprijs) te
boven gaat. Indien dit onwaar zou zijn, zou eeensverzekeringsmaatschappij niet in staat zijn
om met zijn vaardigheden (aandeelhouders) waarde crie€ren. In de financiéle
verslaggevingspraktijken van dit moment wordt eergdlijke marge over de totale looptijd van
het desbetreffende verzekeringsproduct in het tesuienomen. In feite worden de winstmarges
als resultaat verantwoord naarmate de diensterrneren van het risico van de polishouder,
administreren van de polis, schadebehandeling, wtrden verleend. Een dergelijke wijze van
resultaatverantwoording wordt in de meeste bethlifeen gehanteerd die te maken hebben met
meerjarige contracten (vergelijk de winstneming rne&to van de verrichte prestaties bij
aanneemcontracten). Voor de gebruiker van eendieahverslag is een dergelijke wijze van
resultaatverantwoording relevant aangezien dezechinzgeeft in de prestaties van de
maatschappij (de werkelijke risicomarges, het wgKee resultaat op administratieve
handelingen) en in de geloofwaardigheid van eegdesipporteerde schattingen (bijvoorbeeld die
opgenomen zijn in de waarde van verkochte polissen)
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Samenvatting hoofdstuk 5

Dit hoofdstuk behandelt de belangrijkste elemenitende hedendaagse verslaggeving van
levensverzekeringsmaatschappijen. Een drietal stakken is bij uitstek van belang:

Bij de uitvoering van een toereikendheidstoets d#p voorziening voor verzekerings-
verplichtingen wordt de geamortiseerde verkoopwaamh lopende contracten vergeleken
met de verwachte kosten. Aangezien solvabilitait gendstof is bij de “productie” van een
verzekeringscontract, dienen de kosten van solteibih de opstelling van deze verwachte
kosten te worden begrepen. Voor zover huidige siamtn op het gebied van verslaggeving
dit al regelen, is het niet toegestaan, aangezienkaksten van solvabiliteit aan de
aandeelhouder verschuldigd zijn. Zoals echter inofdsiuk 4 is uiteengezet,
vertegenwoordigen de kosten van solvabiliteit heatdurlijk minimum” van de in de
productprijs en in de voorziening voor verzekerirgplichtingen aan te houden
voorzichtigheidsmarge. Onder dit niveau zou de t@ekde van het eigen vermogen onder
aftrek van goodwill boven de reéle waarde uit kunkemen, hetgeen zou betekenen dat een
waardevermindering van het complex activa en pas$at verband houdt met de bestaande
verzekeringscontracten, niet verantwoord zou hoewaaen.

Het beeld van de boekwaarde van het eigen vermegehet gerapporteerde resultaat kan
worden verstoord wanneer verzekeringsverplichtingeorden gewaardeerd tegen de
hoogste van de geamortiseerde verkoopwaarde enedeachte kosten, en activa (die
moeten worden aangemerkt als “beschikbaar vooredieowp” terwijl zij in werkelijkheid
slechts “beschikbaar voor de ruil” zijn) op reélaarde moeten worden gewaardeerd. De
aanpak die lange tijd in Nederland (en in Canadagrdw gehanteerd (alle
beleggingsinstrumenten met een vaste rente gedeireenl vaste looptijd waarderen tegen
geamortiseerde kostprijs en de resultaten bij \a@skeerantwoorden over de resterende
looptijd van het verkochte instrument), is niet gestaan onder IFRS of US GAAP.
Derhalve is het hanteren van actuele rente bij @ardering van verzekeringsverplichtingen
de enige mogelijkheid om deze verstoring in delegging van historische gebeurtenissen
op te heffen. Anders dan bij de “Nederlandse aghpakdt hierbij de volatiliteit zichtbaar
die wordt veroorzaakt door de mismatch tussen deptijden van activa en
verzekeringsverplichtingen. Deze volatiliteit ideneante informatie voor de gebruiker van
het financieel verslag.

Verzekeringscontracten met voorwaardelijke wiestiten waarbij het tijdstip en de omvang
van het winstaandeel door de maatschappij kunnedemobepaald, vertegenwoordigen in
feite een joint venture tussen maatschappij ensipolider. Er wordt een extra
vermogensbuffer gecreéerd door in verhouding togelgarandeerde uitkering een hogere
premie in rekening te brengen. Deze buffer stelindatschappij in staat om een groter deel
van de premie te beleggen in aandelen en onroemidm, die op lange termijn een beter
rendement geven, maar die van jaar tot jaar eere haggatiliteit tonen. Deze extra
vermogensbuffers worden instandgehouden zolangzedigd zijn om een voldoende hoge
zekerheid te bieden dat de gegarandeerde uitkerikganen worden betaald. In veel
gevallen leidt dit tot een geégaliseerde toevoegiag de rechten van polishouders en
(indien van toepassing) het eigen vermogen. Irfihancieel verslag zijn zowel de opbouw
van de waarde in de joint venture tussen aandegdiioen polishouder als de specifieke
toekenning van rechten aan polishouders en aaraletdhs van belang.
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Embedded valukan worden gedefinieerd als het eigen vermogehoogyd met het deel van de
contante waarde van alle toekomstige netto mangete ibestaande verzekeringscontracten dat
aan de aandeelhouders toekomt, minus de kostedeva@an te houden solvabiliteEmbedded
value vertegenwoordigt niet de totale fundamentele waaetede maatschappij; het verschil is
de waarde die wordt toegerekend aan het potendieelin de toekomst nieuwe polissen te
verkopen.

Embedded valuis gebaseerd op schattingen van toekomstige kasstr. Wanneer we echter het
mutatie overzicht tussen beginstand en eindstalygrpzien we elementen van historische feiten
(de werkelijke kasstromen uit hoofde van uitkerimgekosten, beleggingsopbrengsten),
verklaringen (de analyse van de werkelijkheid teyen de aannames uit de vorige periode) en
projectie (het vaststellen van de wijzigingen invéeonderstellingen ten aanzien van toekomstige
kasstromen). Deze drie elementen kunnen en moet@nmijn mening apart worden behandeld
in het financieel verslag. Identificatie van de aammeling verzekeringscontracten die in de
embedded valudegrepen zijn qovered busine¥sin de gesegmenteerde informatie stelt de
gebruiker in staat om het verband tussen histagiggbeurtenissen (bijvoorbeeld kasstromen) en
projecties. Toelichtingen moeten zodanig wordeneapgdat zij inzicht verschaffen in prestatie,
afwijkingen van eerdere schattingen (hetgeen ieg$ aver de geloofwaardigheid van de huidige
schattingen) en volatiliteit. Bovendien moet hetbasd tussen deze toelichtingen en de revisie
van veronderstellingen en parameters zichtbaar emgemaakt. In hoofdstuk 5 wordt nader
inhoud gegeven aaffinancial REPortingin de vorm van schematische overzichten voor
kasstroom en operationeel resultaggcérding, analyse van werkelijke ontwikkelingen ten
opzichte van aannamesxplanatiol en ontwikkeling in waardep(ojection). In feite is de
meeste informatie in deze overzichten al beschiklrmade huidige financiéle verslaggeving
(zeker wanneer we hierbij de Europese EmbeddedeMatincipes betrekken), maar zonder een
duidelijk onderscheid tussen feiten, uitleg en géhgen en zonder de expliciete structurering van
de uitleg naar de onderdelen prestatie, geloofvigiaed! en volatiliteit.

Samenvatting hoofdstuk 6

In hoofdstuk 6 wordt ingegaan op boekhoudkundigbrniken die het informatiemodel moeten
ondersteunen dat vereist is om fieancial REPortingconcept voldoende soliditeit te geven. Het
hoofdstuk begint met een uiteenzetting over stiategn het planningsproces waarin wordt
bepaald welke doelen te bereiken en op welke malmitanties vormen het beste uitgangspunt
om toekomstige kasstromen te projecteren. De toadie (dubbel) boekhoudsystemen leggen
historische gebeurtenissen met een financieel geiroltwee dimensies vast, te weten het
verleden (door welke transacties in het verledeheis huidige vermogen opgebouwd) en het
heden (uit welke afzonderlijke activa en passivstdet het vermogen). Gezien de constatering
dat de projectie van toekomstige kasstromen vantdrelang zijn voor de gebruiker van het
financieel verslag, zou men willen dat gebeurtarissf transacties die bepalend zijn voor
toekomstige kasstromen ook zouden worden geregigiren wel in de derde (toekomst)
dimensie. Het driedimensionaal boekhouden dat twikkeld door ljiri (1982) voorziet in deze
behoefte. In deze studie is de methode van ljirdee ontwikkeld tot een methode van
permanente waarderegistratie. Bij deze methode tweed voorraadadministratie bijgehouden
van toekomstige kasstromen en winstmarges. Elksdddie of gebeurtenis (zoals de verkoop van
nieuwe polissen, premie ontvangst, betaling vaketiitgen, onnatuurlijk verval, expiratie, etc.)
leidt tot een boeking in het traditionele grootboek in de administratie van de voorraad
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toekomstige kasstromen. Bij toepassing van dezéadetkunnen de mutaties in de voorraad
kasstromen en marges direct uit de boekhouding evo@fgelezen in plaats van retrograde
bepaling. Indien noodzakelijk, kunnen de mutatiesrden geanalyseerd tot de individuele
transactie of gebeurtenis die aan de mutatie tendgtag heeft gelegen. Wijzigingen in de
strategie en de wijzigingen in de ondernemingspiann de budgettering en de
kasstroomprojecties vormen gebeurtenissen diendiateboekingen in de voorraadadministratie
van kasstromen en marges. Bij het registreren rarsacties worden de werkelijke kasstromen
(volgens het traditionele grootboek) geconfronteerstt de afboeking van de eerder
geprojecteerde kasstromen en marges volgens deaadadministratie. In tegenstelling tot het
differential triple entry bookkeepin@vaarin een zogenaamd winstmomentum wordt vagidele
dat is een periodiek winstbedrag dat in de toekamastworden gerealiseerd zolang er geen
fricties optreden in de vorm van afloop van cortaceinde levensduur productiemiddelen, etc.),
worden bij de methode van permanente waarderetigstiee! fricties in aanmerking genomen,
door rekening te houden met de levensduur van doesd¢acontracten, etc. bij het projecteren van
kasstromen. Door alle “voorraadelementen” in dekdogstige kasstromen te registreren in de
categorieén gegarandeerd, verplichting aangegaanen geprojecteerd biedt de
voorraadadministratie de basis om de gevoelighaidtsekomstige kasstromen voor wijzigingen
in omstandigheden te evalueren.

Samenvatting hoofdstuk 7

De permanente waarderegistratie die in hoofdstig Giteengezet, registreert schattingen van
toekomstige kasstromen als voorraadelementen, nwaniet de nauwkeurigheidsmaat van die
schattingen. Hoofdstuk 7 gaat in op de gevoelighesh toekomstige kasstromen voor
wijzigingen in de omstandigheden. De voorbeeldenimihoofdstuk 3 en 4 zijn behandeld, tonen
dat die gevoeligheid kan worden gemeten door dgiéetieverdeling van de uitkomsten uit een
groot aantal gesimuleerde scenario’s. Uit een digkge frequentieverdeling kan een
verwachtingswaarde van de toekomstige kasstromedenafgeleid, die op zichzelf niet zoveel
informatie geeft. Er kan echter ook de grens wor@dégelezen waaronder de x% meest
ongunstige scenario’s liggen. Het belang hiervatweeledig. Op de eerste plaats kan op deze
manier worden bepaald hoeveel weerstandsvermogedzakelijk is om in (1-x)% van alle
scenario’s aan de verplichtingen te kunnen voldégm de tweede plaats kan ermee worden
aangegeven hoe nauwkeurig de schatting van dertetige kasstromen is.

Aan het einde van een verslaggevingsperiode Zinvedrkelijke ontwikkelingen gedurende die
periode bekend. In relatie tot de voorgaande alamaje deze realisatie kunnen zien als een
“steekproef’ uit alle mogelijke scenario’'s. Uiterda kan aan het eind van de
verslaggevingsperiode de simulatie worden overgedaabasis van de dan geldende parameters
om op die manier een “verse” frequentieverdelingyeaekrijgen. De informatie zou echter aan
soliditeit en transparantie winnen indien de metatop de oorspronkelijke verdeling zouden
kunnen worden geregistreerd om op die manier nblavel tussen begin en eind van de periode
te kunnen analyseren.

Vanuit dit perspectief wordt in hoofdstuk 7 eeragjtvan het Felix & Grimlund (F & G) model
gegeven. Dit model is oorspronkelijk ontworpen omteme accountants die financiéle
verantwoordingen controleren, te ondersteunendtipkialueren van de controle-informatie die is
vergaard in de diverse activiteiten van het coapraces. Het gaat er dan om te bepalen welke
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aanvullende controleprocedures nog moeten wordgewgerd om te komen tot een voldoende
nauwkeurige conclusie gegeven een acceptabelsiesirirespectievelijk om in te schatten in
hoeverre de financiéle verantwoording materiélednibevat. De input voor het F & G model
wordt gevormd door de uitkomsten van een of mesgistische steekproeven en door elke andere
vorm van controle-informatie die de accountant taas en bereid is te vertalen in een
“steekproef-equivalent”.

Ik heb bij wijze van experiment het F & G model gekt om de ondergrens van toekomstige
kasstromen te bepalen voor het in hoofdstuk 4 gigleruoorbeeld. De uitkomsten van het model
waren goed vergelijkbaar met die uit de simulatidey alle omstandigheden die zijn onderzocht.
Bovendien kunnen de factoren die de input van h&tG-vormen (aantal polishouders die nog in
leven zijn, puntschatting van de contante waarde dea toekomstige winsten, variantie, etc.)
redelijk worden benoemd. In tegenstelling tot sitiel kent een model als het F & G model de
mogelijkheid om elke transactie of gebeurtenis rigto relevantie te verwerken en een nieuwe
kansverdeling (tezamen met een nieuwe betrouwbigisdrelergrens) te verschaffen. Het biedt
een soort risicogrootboek waarin de implicatie vomico en economisch kapitaal wordt

“geboekt” van elke relevante gebeurtenis of tratisadan wel van elke wijziging in parameters
en veronderstellingen en van elke maatregel ogéigied van risicobeheersing.

Bij dit alles moet wel worden bedacht dat er sledptrake is van een initiéle verkenning en niet
het bewijs is geleverd dat het F & G model algembgrrkbaar is voor het voeren van een
risicoboekhouding bij levensverzekeraars. Er zaj meel gemeenschappelijke research nodig
zijn van accountants en financiéle wiskundigen a@h de ontwikkeling van een algemeen
toepasbare methode voor risicoboekhouding te korHet.voorbeeld geeft echter een sterke
aanwijzing dat Bayesiaanse modellen het potentieeben voor de ontwikkeling van systemen
van permanente risicoregistratie die de integratidersteunen vaknterprise Riskmodellen,
economisch kapitaalmodellen (die alle ondernemisigs's onder een gemeenschappelijke
noemer vangen), alsmede externe verslaggeving ds&o’'s en de nauwkeurigheid van
projecties en schattingen.

Behandeling onderzoeksvragen
In relatie tot het centrale thema van deze stuglieazht onderzoeksvragen geformuleerd.

Vier vragen hebben betrekking op de historischavikkeling van de relatie tussen agent en
principaal en de financiéle informatiebehoeftedtedeze relatie voortvloeit.

Vraag 1. Welke informatiebehoefte vloeide voorthdgt toevertrouwen van geld of waardevolle
bezittingen aan een andere persoon of instellinghea heeft het verzamelen, vastleggen en
verstrekken van deze informatie zich ontwikkeld?

Vanaf de prehistorie zijn er methodes ontwikkeld aioht te houden op de historische
ontwikkelingen ten aanzien van toevertrouwde hiegin. Dergelijke systemen hebben zich
ontwikkeld van beschrijvingen van gebeurtenissertransacties tot informatie die in waarde
werd uitgedrukt waardoor rekenkundige bewerkingamentrekking mogelijk werden.
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In de vijftiende eeuw ontwikkelde zich de toepagsian het dubbel boekhouden. Dit verbeterde
de controle op de juistheid en volledigheid varvastlegging van historische gebeurtenissen met
een financieel gevolg. De methode is nog altijdudgengraat van boekhoudsystemen.

Vraag 2: Welke extra informatiebehoefte ontstondaar aanleiding van het toevertrouwen van
vermogen aan een andere persoon of instelling oannde@e een bepaald doel te bereiken of om
waarde te creéren en hoe ontwikkelde de vastlegginget verschaffen van deze informatie zich?

Wanneer het “bepaalde doel” expliciet is afgespnakiessen een bepaalde principaal en de agent,
zijn de in hoofdstuk 2 beschreven informatiesystemellicht nog toereikend. Wanneer echter
het doel wordt veralgemeniseerd tot het optimadisevan (aandeelhouder) waarde en de
principalen zijn anonieme partijen (hetgeen hetayéy bij beursgenoteerde ondernemingen) is
additionele informatie benodigd waaruit de waarde e onderneming en de ontwikkeling
hierin kan worden afgeleid. Agenten en principalem ook verschillende groepen
belanghebbenden kunnen verschillende doelstellingebben, een verschillende kijk op
toekomstige ontwikkelingen en een verschillendeenvan risico aversie. Met andere woorden,
hun kijk op waarde kan verschillen. Om doelcondlicte neutraliseren voor de opstelling van het
financieel verslag is deevised Conditional Normative Accounting Thegeintroduceerd als een
theorie waaruit een financiéle verslaggeving vdosit die relevant is voor alle gebruikers. Een
en ander leidt tot de stelling dat het genererernegachaffen van financiéle informatie gericht
moet zijn op inzicht in waarde, gedreven door gigmteerde kasstromen, voortvioeiend uit
besluitvorming onder onzekerheid door de agentfinanciéle verslaggeving is een directe
voorstelling van waarde (van de onderneming) nooitvikkeld. In plaats daarvan heeft zich
door de eeuwen heen een pragmatische voorstellimg de (boek) waarde van het eigen
vermogen van ondernemingen ontwikkeld, die vantbjdtijd werd bijgesteld aan de hand van
incidenten en opkomende behoefte aan meer of aimfermatie.

Vraag 3: Op welke wijze heeft de gedachtevormirer awaarde zich ontwikkeld in verhouding
tot risico en onzekerheid?

Er bestaat een redelijke consensus dat onder dadenstelling vamperfect foresightle waarde
van een onderneming gelijk is aan de contante weaead alle toekomstige kasstromen. Zonder
perfect foresight is altijd toevlucht gezocht talvengenoemde pragmatische voorstelling. Deze
heeft zich in de tijd ontwikkeld op basis van ireiten en ontstane behoeften en er is aanzienlijke
ruimte voor misverstanden tussen de opsteller egetieuiker van informatie.

Vraag 4: Op welke manier ging de mensheid om metl@rheid bij het nemen van beslissingen
en op welke wijze werd deze onzekerheid vastgelegeerd erover gerapporteerd?

Hoewel het altijd bekend is geweest dat onzekerkeiu rol speelt bij bedrijfsbeslissingen en

derhalve relevant is bij verslaggeving over waafdedreven door onzekere toekomstige
kasstromen) heeft onzekerheid nooit een formelatplgekregen bij het administreren. In

financiéle verslaggeving worden toelichtingen metrdékking tot risico pas sinds de negentiger
jaren van de vorige eeuw gegeven.

Het voorbeeld van de Verenigde Oost-Indische Comigatpont dat onzekerheid in het verleden

vaak werd “opgelost” door de posten waarover merekber was domweg niet op te nemen. Deze
vorm van “voorzichtigheid” is achteraf onvoorzichtiebleken.
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Zelfs verzekeringsmaatschappijen waarvan de predudgjebaseerd zijn op risico's en
onzekerheden, hebben deze factoren eeuwenlang lijaswehun verslaggeving tot uitdrukking
laten komen.

Twee onderzoeksvragen hebben betrekking op hedgselfiaanciéle verslaggeving.

Vraag 5: Welke informatie die relevant is voor heticht in waarde en volatiliteit kan worden
teruggevonden in hedendaagse financiéle verslaggevi

In hoofdstuk 3 van de studie worden de implicatgetoond van het loslaten van de
veronderstelling vaperfect foresightAangetoond wordt dat onzekerheid leidt tot de zea#
van een financiéle buffer (economisch kapitaal) sitbaties waarin netto kasstromen zich
slechter dan verwacht ontwikkelen, het hoofd tenambieden. Deze onzekerheid heeft een prijs
in de vorm van een risico opslag. Een en andert hmeimenteel geen formele plaats in
hedendaagse financiéle verslaggeving. Voor veragkeris risico en de hiermee verbonden
solvabiliteitseis van steeds groter belang en wgetitidelijk ook een onderwerp in het financieel
verslag.

De combinatie van het verschaffen van informatietremt historische ontwikkelingen en
toelichtingen op prestaties, verloop in schattingeoals voorzieningen), volatiliteit en risico
verschaffen waarderelevante informatie. Specifiebrvievensverzekeraars geldt dat meer en
meer directe informatie over waardsrm(bedded val)evordt verschatt.

Vraag 6: Welk effect heeft de veelgemaakte afwegisgen relevantie en betrouwbaarheid van
informatie op het tonen van waarde en volatiliteit?

Historisch bezien werd er in financiéle verslagggvbp onzekerheid gereageerd door relevantie
van informatie op te offeren ten gunste van bettmavheid. Deze aanpak heeft fricties tot
gevolg die leiden tot volatiliteit die in financ&lerslaggeving wordt getoond zonder dat deze
enige economische betekenis heeft. In sommige lgevakrstoort deze “valse” volatiliteit het
historische patroon van kritieke prestatie indioaioen wordt op deze wijze de relevantie van
financiéle informatie verlaagd.

Fricties in financiéle verslaggeving kunnen wordeorkomen wanneer onzekerheid formeel een
onderwerp wordt waarover wordt gerapporteerd en neen de consequentie van deze
onzekerheid wordt vertaald in een minimum nivean gaonomisch kapitaal dat is beschermd
tegen uitkering. Dergelijke informatie wordt tramspnt gemaakt doofinancial REPorting
waarin de reeds gebruikelijke vastlegging van histhe ontwikkelingen, de uitleg ervan en de
hierop gebaseerde projectie van toekomstige kasstravorden geformaliseerd.

De twee laatste onderzoeksvragen zijn gericht opnieken die het vastleggen van waarde en
risico (die beide toekomstgericht zijn) onder deciiline van administratieve systemen (zoals het
driedimensionaal boekhouden) brengt, die gevoedl&oranuit de bedrijfsprocessen en die de
controles en aansluitingen kennen die al eeuwenkargnerkend zijn voor administratieve
systemen.
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Vraag 7: Welke systemen kunnen worden ontwikkeldvaarde op een systematische wijze te
administreren?

Driedimensionaal boekhouden kan worden gebruikt decadministratie van dambedded value
van levensverzekeraars door deze te beschouwegenlyoorraad toekomstige kasstromen en
toekomstige marges. Een dergelijke voorraadadmatist kan worden gevoed door de
bedrijfsprocessen en de gegevensverwerkende percbssen de maatschappij.

Vraag 8: Welke systemen kunnen worden ontwikkeldisioo op een systematische wijze te
administreren?

Idealiter zou een dergelijk systeem a tempo deigifjgen in de kansverdeling van de voorraad
toekomstige kasstromen moeten registeren. De veeksle studie in hoofdstuk 7 toont hoe een
dergelijke permanente risicoregistratie zou kunwerken. Het verband wordt getoond tussen het
vastgelegde risico en het benodigd economisch dalpiOp deze manier wordt economisch

kapitaal een indicator van de mate van nauwkedidgbe betrouwbaarheid van de (kasstroom)
projecties die bij financi€le verslaggeving een spklen in de vorm van informatie omtrent

(embedded valyaevaarde of in de vorm van waardeschattingen vamg&eningposten.

Een dergelijk systeem van permanente risicoregjistkan gekoppeld worden aan de belangrijke
bedrijffsprocessen en gegevensverwerkende proce®enbeheersingsmaatregelen in deze
processen verbeteren de soliditeit van de risitmrimatie.

Conclusie

Deze studie laat zien dat toekomstige kasstromedeenolatiliteit hierin (bepalend voor de
betrouwbaarheidsondergrens van toekomstige kasstrode drijvers zijn achter de waarde van
alle soorten ondernemingen. Voor levensverzekergaldt dit bij uitstek vanwege de lange
looptijd van de contracten en de hieruit volgend®dzaak om toekomstige kasstromen te
beoordelen over een lange looptijd. Ook bij andm@rten ondernemingen kan het belang groot
zijn, bijvoorbeeld bij het toetsen van goodwill adtiva met een onbepaalde of lange levensduur
op duurzame waardeverminderingen.

Reéle waarde wordt uiteindelijk bepaald door veimeadoekomstige kasstromen en door het
risico dat de desbetreffende verwachting niet witkoContante waardetechnieken hebben
weliswaar de laagste rang in de door regelgevesggestelde “reéle waarde hiérarchie”; ook
noteringen in een efficiénte markt worden uiteifjdddepaald door het geloof (B) in een serie
verwachte toekomstige kasstromen (C) en de mateapareciatie (U) van de onzekerheid (v)
rond die kasstromen en van het beschikbaar stgiengeld (i). In formulevorm (vanuit het
perspectief van de buitenstaander):

Waardg= f{ B C U v)}

Permanente waarderegistratie is een concept datolggn van de ontwikkeling in de voorraad

kasstromen en marges in complexe situaties ondetsée op die manier de geloofwaardigheid
van projecties en prestatiemeting (bijvoorbeeld nd@anieuw verkochte levensverzekeringen)
verbetert. Het concept is gebaseerd op ljiri's dinensionaal boekhouden, dat de volgende
gelijkheid afdwingt:
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Verleder= Heder E Toekon

E staat hier voor verwachtingswaarde.

Permanente risicoregistratie is een concept dat vpeargenomen gebeurtenis, transactie,
maatregel of hertaxatie de gevolgen voor het rnsiofiel vastiegt. Volgens het concept wordt de
invloed van de gebeurtenissen, etc. op de vodtitilih toekomstige kasstromen geanalyseerd,
waardoor een robuuste basis ontstaat voor verslaggever risico en volatiliteit. Het dwingt
bovendien, de volgende relatie zichtbaar te maken:

Verleden-» Heden» ¥ Toekom

V staat hier voor variantie.

Wanneer een onderneming informatie verschaft dievaat is voor de fundamentele waarde,
moet deze informatie leiden tot inzicht in E(Toelabhen V(Toekomst).

Moet een onderneming een schatting door de leideng zijn fundamentele waarde in het
financieel verslag opnemen? Op zich is hier nigtdegen, mits voldoende transparantie wordt
geschapen door middel van He&hancial REPortingconcept; er is echter geen noodzaak. De
fundamentele waarde volgens de schatting van deerpanhingsleiding zou sowieso
hoogstwaarschijnlijk afwijken van de waarde diegddruiker van het financieel verslag aan de
onderneming zou verbinden vanwege verschillen ih dedoof (B) dat gehecht wordt aan
kasstroomprojecties, en het verschil in nutbeleyiran ondermeer risico) tussen de gebruiker en
de verschaffer. Belangrijk is dat er de kasstroajegties (C) en de volatiliteit (v) juist worden
weergegeven door de verschaffer en juist wordentgrgireteerd door de gebruiker.

De algemene conclusies ten aanzien van het cewatndierzoeksthema kunnen als volgt worden

samengevat.

* Ondersteun waardeschattingen met administratiee¢hodes waarmee systematisch de
invioed van alle relevante transacties en gebeggen op kasstroomprojecties en de
volatiliteit in die projecties worden vastgelegd.

 Presenteer op systematische wijze de vastgelegawvikkelingen gedurende de
verslagperiode en licht de prestaties gedurendeedede, de afwijkingen met schattingen
uit voorgaande periodes en de waardebewegingengdimlg zijn van ingenomen
risicoposities, toe.

» Presenteer schattingen en projecties in de haidigriode in zichtbare relatie tot
waargenomen ontwikkelingen en de analyse en Uileyan.

» Licht de volatiliteit in schattingen en projedite.

»  Verschaf inzicht in het vereist economisch kagitn zorg dat de basis voor de vaststelling
van dit economisch kapitaal consistent is met dargenomen volatiliteit in schattingen en
projecties.

* Verschaf voldoende informatie om de gebruikerstaat te stellen om schattingen en
projecties aan te passen naar zijn eigen ideeén toekomstige ontwikkelingen en zijn
eigen mate van risico aversie.

En:

 Laat financiéle verslaggeving zoveel mogelijk esportgangsverslag zijn van de
ondernemingstrategie.
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» Laat de principaal een deskundige lezer van ihan€ieel verslag zijn, zodat hij de juiste
signalen terugzendt naar de agent en de financiétkt.

De in het begin van deze samenvatting genoemdbagtisverhouding verbindt het vastleggen
van voortgang op basis van historische gebeuremisget waardeschattingen die gebaseerd zijn
op geprojecteerde kasstromen en met economisctakbgat gedreven wordt door de volatiliteit
in die kasstromen. Waardeschattingen verkrijgen dgrinofwaardigheid uit de vastlegging van
historische gebeurtenissen in relatie tot eerdesggties. Volatiliteit in toekomstige kasstromen
ontleent zijn geloofwaardigheid aan waargenomenatilitéit in vergelijking tot eerdere
schattingen en behelst rechtstreekse informatie dedetrouwbaarheid van de waardeschatting.
Historische vastleggingen en analyses ontlenerrélemantie door de schattingen van waarde en
volatiliteit te ondersteunen. Het geheel wordt gedn door de strategie van de onderneming en
het informatiemodel dat het meest past ten aanzénhet meten van de voortgang in het
bereiken van de ondernemingsdoelstellingen.
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VERANTWOORDING EN DANKWOORD

Als je een windmolen ziet draaien, kun je niet zerhij door de wind wordt aangedreven en
daarmee energie toevoegt aan een opslagmediumtofiijdanergie aan dat opslagmedium
onttrekt. Dit ging door mijn hoofd toen aan hetdeiran de vorige eeuw de technologiebeurzen zo
hard stegen: loopt de beurs op de economie (zoalay verwachten) of loopt de economie op de
beurs (en vindt er geen fundamentele waardecrpht#s)? Naar aanleiding van dit mysterieuze
spel van gedrag (van beleggers en ondernemerag,\aanbod, vertrouwen en de vraagtekens bij
de relevantie van het financieel verslag toen hmedgging, van geschokt vertrouwen en
hernieuwde belangstelling voor de “boekhoudregetn het fout ging, is het idee voor
Reportable Creatiorontstaan. InReportable Creatiorwordt als uitgangspunt gehanteerd dat
waarde goeddeels gebaseerd is op verwachtingermeéities ten aanzien van de toekomst.
Hieruit volgt dat verslaggeving over waardecrealleen maar relevant kan zijn wanneer deze
voldoende informatie bevat omtrent die verwachtimga ambities en de onzekerheden en
risico’s die hiermee gepaard gaan. Dergelijke imfatie is alleen maar beschikbaar als het
“boekhouden” van waarde en risico op een voldoeodauste wijze plaatsvindt.

In Reportable Creationis een poging ondernomen om de traditionele, rsteutboekhoud-
technieken en de veelal op wiskunde en statistiekbageerde technieken om
toekomstverwachting en onzekerheid te meten, rkatiekte verbinden.

Ik heb met het ontwikkelen van mijn gedachten aeeplaats van kwantitatieve technieken in de
financiéle verslaggeving en op het gebied van dewtantscontrole een lange weg afgelegd en
er zijn vele mensen die ik wil bedanken voor hetkagen van die weg.

Rob Metzer, oud partner van Ernst & Young en piowie het gebied van het toepassen van
statistiek in de accountantscontrole heeft mijénegérste fase van mijn loopbaan een andere kijk
gegeven op de problematiek waarmee de accountamaken heeft. De manier van denken die

hij me meer dan twintig jaar geleden bijbracht,fheen grote rol gespeeld bij mijn onderzoek.

Het was Hans Beckman die een aantal jaren geledamiauwsgierigheid weer aanwakkerde.
Zijn spontane bereidheid om als mijn promotor ofréden en het vertrouwen dat hij mij gaf om
dit project tot een goed einde te kunnen brengehbén mij uiteindelijk het zetje gegeven om
aan de slag te gaan. Hans is een veeleisende mmmatar met veel respect en gevoel voor waar
je zelf heen wilt.

Frits Krens heeft gedurende het gehele proces gesd. Zijn kenmerkende vraag: “Ik begrijp
hier iets niet, zou je nog eens willen uitleggen”.leidde meestal tot de ontdekking van een fout
of een ongelukkige formulering en uiteindelijk &&n beter product.

Wanneer een accountant met een HBS A vooropleidijig gedachten in formules gaat
weergeven, gebeuren er soms vreemde dingen. MaierZuijlen en Harry Hendriks van de
Radboud Universiteit in Nijmegen hebben mij aanhdad genomen om dit aspect van mijn
proefschrift tot een goed einde te brengen.

Dan is er de basis van de Praktijkgroep Verzekeringan Ernst & Young in Den Haag. In deze
groep is ondanks de druk die de praktijk van atleaeeebrengt, oog voor de ontwikkelingen op
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de lange termijn en interesse voor de leuke, niedinmgen. Ik dank met name Jan Helderman en
Lex van Overmeire voor hun geduld als ik wéér eatdstisch idee tegen ze aan wilde houden.

Michael Rose van het vertaalbureau van Ernst & joueeft de Engelse tekst beoordeeld vanuit
zijn talenkennis en zijn kennis van de materie.

Mijn zoon Robert heeft de kaft ontworpen.
Tenslotte wil ik kwijt dat het schrijven van eenogfschift voor mij veel weg had van een

ontdekkingsreis. Hiervoor is veel ruimte nodig. heke, bedankt dat je me de ruimte hebt
geboden om deze zwerftocht te ondernemen en tay@sheinde te brengen.
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Hij is partner bij Ernst & Young, waar hij voorattis van de Praktijkgroep Verzekeringen. Hij
heeft diverse publicaties op zijn naam staan opdsbied van financiéle verslaggeving en
accountancy.
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