An expert system for strategic analysis

Henk de Swaan Arons 1

Philip Waalewijn 2

Erasmus University Rotterdam

PO Box 1738, H4-21

3000 DR Rotterdam, The Netherlands

email: deswaanarons@few.eur.nl

Abstract

In recent years a number of tools have emerged claiming to contain expert knowledge in the field of strategic

analysis. Generally they are based on a combination of marketing tools and techniques, and expert knowledge.

Most of these systems focus on financial analysis but also qualitative characteristics are of importance. A s-

pects concerning the management (quality), the product (stage of the life cycle) or the market certainly co n-

tribute to the strategic performance of the business. SESAM is a model providing an aid for the (external)

strategic analyst who has to report about a business strategic marketing performance within 24 hours, mainly

based on publicly available information. SESAM is the keystone of an expert system that uses rules of thumb

and that is based on 24 tools and techniques. This paper discusses the characteristics of this expert system. One

of its advantages is that it can easily be expanded, e.g. to support strategic analysis in an environment with

more than one strategic bus i ness unit ( SBU ).

Keywords : decision support systems, expert systems, strategic analysis, company perfor m-

ance

1. Introduction

Experts in various fields heavilylean on their expertise in decision-making. This expertise is

one ofthe major characteristics ofthe expert. Whether he is involved in medicine (diagnosing

medicalcomplaints, interpreting medicaldata and prescribing a therapy), in credit assessment

(deciding whether an individualor smallbusiness loan can be supplied) or in strategic analysis

(determining a company´s performance), the expert uses his experience to solve the problemto

his best knowledge. This knowledge can be formalized using various forms ofknowledge re p-

resentation and implemented in expert systems. Brieflystated, an expert systemhas built-in

procedures (inference engine) to handle the production rules leading to an advice or a solution,

based on some kind of reasoning.

Strategic analysis contains knowledge that is wellsuited to formalize and the aimofthis r e-

search has been to build an expert systemthat is able to carryout a strategic analysis and to

report about his findings and to give advice. For this purpose an existing modelis used, SESAM ,

that provides a (paper) framework ofmodels and techniques fromthe theoryofstrategic ma n-

agement. As such it can be used as a guide for the analyst. SESAM is designed and developed to

give advice onlybased on externallyavailable data. Although this willremain a major task of

the resulting expert system it willcertainlynot be restricted to this. It willbe designed in a

modular wayso that various modules willbe able to carryout various tasks (externalanalysis,

internal analysis etc.).

This article describes design and development ofthe expert system. In the next section a brief

1 Dept. of Computer Science

2 Dept. of Marketing introduction is given to strategic analysis. S ESAM is a toolthat supports a analyst in determi n-

ing the strategic performance ofa company. It is based on a number ofmodels and techniques

fromthe theoryofstrategic management. In a separate section the characteristics of SESAM are

brieflydescribed. Because automating SESAM in the formofan expert systemhas been one of

the major objectives ofthis research project a separate section is devoted to expert systems in

relation to strategic analysis. Finally, it is discussed how SESAM is implemented in an expert

system.

2. Strategic analysis

The modern entrepreneur does not relyanylonger on fortune-tellers and oracles, but has d e-

veloped his own methods to pr e dict the future: the strategic analysis.

The strategic analysis is used in the process of formulating and evaluating the strategic business

policy. Gathering information and interpretation - both are necessaryfor a strategic analysis -

are more or less continuous activities requiring much time and effort. Generallya strategic

analysis willbe carried out under significant time pressure. This pressure is motivated bya s-

pects ofcost reduction and bythe relativelyshort period in which the results ofsuch an anal y-

sis have to be available. The aimofthe strategic analysis is to map the present situation ofthe

companyand to predict possible future developments. Companies base their strategyon these

analyses. The stakeholders ofthe companyare dependent ofthe qualitywith which a company

estimates its future and the strategies that are based on these expectations. They, on their turn,

use the analysis to quantifythe companyperformance. The externalanalysis based on publicly

available information, such as annualreports and companyprofiles, is usuallyrestricted to the

fieldoffina n cialanalysis.

The qualityofthe strategyis an important factor for the potentialsuccess ofan organization. A

diverse group ofstakeholders ofa companyhas great interest in the insight in the strategic

performance. Theydepend on the waythe companies analyze, anticipate and finallyperform.

Examples are loan providers (banks), major customers, employees and suppliers. Froma di f-

ferent point ofview sales people and competitors are interested in a company´s future. They

carefullyfollow and studya company´s performance and for this purpose theyuse a great

number ofmethods. Which toolwillbe chosen depends on the analyst´s background, the kind

ofavailable information, the objective ofthe analysis and various financialconsiderations. Seen

fromthe point ofview ofan externalanalyst a strategic analysis can be defined as follows:

Systematically mapping, analyzing and interpreting a company´s characteristics, environment

and strategy with the aim to come to an assessment of the company´s strategic perfor m ance .

The internalanalysis concerns to understand the strategic position ofa company. The aim is to

get insight in the keyinfluences on present and future functioning ofthe companyand cons e-

quentlythe choice ofthe strategy[Jo 93]. Within the companythe internalstrategic analysis is

used bythe analyst as a toolthat supports or evaluates the (strategic) companypolicy. Then it

is implicitlysupposed that allnecessaryinternal information is available. This is a keyproblem

for the applicabilityofanytoolor technique that is to be used bythe externalanalyst: he lacks

the internal inform a tion.

It would be veryhelpfulto the externalanalyst ifhe could applythe same methods, tools and

techniques as much as possible as those used for the benefit ofthe internalanalysis. The insight

in the company´s strategywould increase bymimicking the company´s approach as much as

possible. Furthermore, the use ofstandard tools and techniques would improve the speed and

falsifiabilityoftheanalysis.

An externalanalysis needs to be carried out onlybased on publiclyavailable information such

as annualreports, industryreports or anyother report that is available to the externalanalyst.

Particularlyon the levelofcompanyanalysis this willcause severe problems when standard

analyses are used. This in contrast to the levelofindustrywhere this information is generally

accessible to anyone who is interested. Consequently, gathering and interpreting the inform a-

tion ofthe market and competition differ less compared to the information that is used bythe

internal analyst.

On macro levelboth the internaland externalanalyst have access to the same information.

Consequentlythe applicabilityoftools and techniques to the analysis ofthe company´s env i-

ronment is much better than to the analysis of a company.

Manydifferent methods are used for a strategic analysis; two clearlycommon characteristics

can be recognized.

First the present position ofa companyis analyzed, second the company´s environment and its

changes are examined. For both kinds ofanalyses tools and techniques are used that are deve l-

oped especiallyfor this purpose. Over the years a great number ofthese tools and techniques

have been designed and developed and described in the strategyand management literature.

The initiators ofthese developments are the influentialmanagement consultants such as Boston

Consulting Group, McKinsey, Arthur D. Little and big companies such as GeneralElectric and

Shell. Theyhave designed own concepts. Examples are well-known tools such as portfolio

matrices, financialcompanymodels, the technologylife cycle and the experience curve. Each

ofthese tools is meant to analyze one specific facet ofthe companyor environment. The r e-

sults of these analyses are used as the basis of the formulation of a strategy.

Standard works in the field ofstrategylargelyconsist ofexplanations about the use ofexisting

tools and techniques and enumerate a number ofpros and cons ofthese techniques. The pros

indicate that using these techniques [We 89; Aa 88]:

- forces the user to concentrate on facts. The toolor technique immediatelyindicates what

must be analyzed and what information is necessary to come to certain stat e ments.

- helps to structure the problem and makes the analysis co n veniently arranged.

- motivates to criticalthinking. Both pros and cons ofthe problemmust be taken into account

and arguments must be well considered.

- not only leads to the right description of the analyzed situ a tion, but also to understanding.

There are also some cons:

- Using these techniques leads to a (over)simplified representation ofreality, with the cons e-

quence that the analyst does not take possibly relevant information into a c count.

- A number ofthese tools and techniques are directed towards the greatest common denom i-

nator. This can cause practicallywrong results, particularlywhen an advice is based on this

analysis.

- The analyst is expected to make certain a priori judgments; these can have relativelygreat

consequences for the final results because of the rigidity of the tools.

- The tools and techniques have a restricted applicability. Theyare less applicable in unusual

situations.

In order to test tools and techniques on applicabilityto externalstrategic analysis, an exhaus t-

ing stock-taking has been ca r ried out [Jo 93], finally leading to

SESAM ..

3. SESAM

The complete model SESAM

3 is described in a universityreport [Jo 93] and is a means to assess

the strategic performance of a company.

SESAM is a conceptual modelproviding an aid for the (external) strategic analyst who has to

report about a business strategic marketing performance in less than 24 hours. The report is

mainlybased on publiclyavailable information such as annualreports, articles in magazines and

publications byorganizations representing the line ofbusiness. SESAM uses 24 tools and tec h-

niques carefullyselected from more than 120 described in literature (such as the Five Forces

Model, Growth Vector Analysis, BCG Advantage Matrix, Generic Strategies Matrix). SESAM

only uses the knowledge that is included these mo d els.

In practice SESAM is used in cases in which it is required that a preliminaryjudgment has to be

given on a business strategic performance. The analyst inputs the (many) required business

data related to, for example, management, competition, technology, and finance. Based on the

models incorporated and indications presented in SESAM

, he is able to construct a preliminary

report about the company´s pe r formance.

An analyst using SESAM first attempts to gain insight in the companyitself: its strengths and

weaknesses. Then, on a second level, he analyzes the company´s environment: its market, line

ofbusiness and macro-environment. This second levelshows the company´s opportunities and

threats. These first two levels together produce a SWOT matrix ( S trengths, W eaknesses, O ppo r-

tunities and T hreats) plus strategic advice and several concl u sions.

On a third levelthe actualstrategyofthe companyis analyzed and characterized using co n-

cepts known in the theoryofstrategic analysis. Then all is set for a fourth and final levelofr e-

search on which the actualstrategyis compared with the strategic advice and conclusions

based on the theoreticalprescriptions in the models. This match leads to a report containing

the analyst’s judgment on the company’s strategic performance. On each ofthe first three levels

SESAM uses tools that are wellknown and accepted in the literature ofstrategic analysis; in fact

the authors have scrutinized some 120 ofsuch tools before theyfinallyselected the 24 they

found sui t able for SESAM .

Automating the expert knowledge of SESAM in an expert systemhas been a major objective of

the research project. The resulting basic expert system must come to conclusions and summ a-

rize these in a finalreport, based on the production rules incorporated in the knowledge base)

and the data input bythe analyst. As such it supports the analyst in his task to provide a quick

analysis ofa company. Because ofits modular design it must be able to complete a fullanalysis

based on both internaland externaldata available. Furthermore, this modular set up allows the

expert systemto be easilyexpanded so that it can give advice also when more than one SBU is

involved.

4. Strategic Analysis and Expert Systems

The expertise ofstrategic analysts is verywellsuited to be formalized in expert systems. Partly,

a strategic analysis consists ofcompleting a financialanalysis for which various numerical

software packages are available. However, a major part ofthe analysis concerns knowledge

that is difficult to capture in numerical models and generallydescribes the realexpertise. This

type ofknowledge is generallyrepresented bya great number ofrules ofthumb (also known as

production rules) and concerns aspects such as the qualityofthe company´s management, the

stage ofthe life cycle ofthe product, the market the companyoperates on and the branch of

3 SESAM is a Dutch acronym for Fast External Strategic Analysis Model industrythe companybelongs to. These aspects have their influence on the strategic perfor m-

ance of the company.

In recent years onlya few expert systems have been built in the field ofmarketing which cover

various sub-branches. In [Wi92] 27 ofsuch expert systems are enumerated: sales promotion

(7), following market developments and report generation (5), advertisements (4), media

planning (3), new product development (3), automated data analysis (2), negotiating (1), d e-

termining strategies (1) and prediction (1). According to [Wa 92; Me 93] the field ofmarketing

is promising with respect to the development of expert sy s tems.

One conceptuallysound and commerciallysuccessfulsoftware package is Business Insight [BI

93]. It generates a report on the strategic performance ofa company, based on the response to

about 400 questions and a few hundred production rules ofexpert knowledge. Business Insight

is widelyrecognized (also in everyday´s practice) as a good step towards using decision su p-

port tools. It generates a report containing hypertext links enabling the expert systemto e x-

plain its lines ofreasoning, it provides features to show the highlights and lowlights ofthe

companyand the end user can experiment with the results byusing the what-ifanalysis. Bus i-

ness Insight also has some drawbacks. First, it is primarilymeant to be used in the United

States which in manyways significantlydiffers fromEurope. Furthermore, it has not been d e-

signed to carryout a partialanalysis such as in SESAM

. Finally, it cannot dealwith companies

having more than one Strategic Business Unit ( SBU ). The SESAM expert system, however, is

designed to deal with these (sub)tasks.

For the development ofthe SESAM expert system it has been decided to applyan expert system

shell, a software environment especiallydesigned for the development of(rule-based) expert

systems. Using such a tooldecreases the development time considerablyand enhances the

quality of the expert sy s tem.

Earlier experiments have been carried out with Delfi2+ [Sw 89], a tooldeveloped at Delft Un i-

versityofTechnology. This systemdoes not meet the requirements; it does not support know l-

edge modules and it lacks a GUI. However, the results achieved with this systemhave been

sufficientlypromising to continue the project. At present, the research is continued byusing

two expert systemshells. One is EXSYS

, the other is Aion DS. Both have excellent reasoning

and report features. EXSYS has, on top ofthat, some extra features such as hypertext and var i-

ous models for inexact reasoning [ EX 94]. Aion DS has excellent and widelyaccepted know l-

edge representation structures such as classes and instances, each with their slots and methods,

inheritance ofslots and methods and user-defined relations between classes and instances [Ai

94].

5. SESAM expert system

On the first level(internalanalysis), one ofthe tools used is known in literature as Traits of

Excellence , [Ke 90]. It makes the analyst score points on a scale from1 to 5 on topics such as

Closeness to customer and Entrepreneurial culture , etc. Because of SESAM

’s well-structured

method and particularlybecause ofthe wayit makes use oftools, to some extent the model

appeared to be veryappropriate for transforming it into an expert system. Up to the point of

comparing the company’s actualstrategywith the strategic advice and conclusions impleme n-

tation showed to be straightforward.

The first prototype ofthe SESAM expert systemhas been built with Delfi2+. This expert system

shellforces the knowledge engineer to define a number ofobjects, each having a number of

attributes. In the domain ofstrategic analysis objects have been created such as: the company , the market , the line of business , the product , and the management . Next, these objects were

given attributes and finally, a set ofproduction rules express the logicalconnections between

these attributes. The thus created knowledge base is supported bya few externalroutines to

supplydata to the expert systemand to generate a report. Below a typicalexample ofa pr o-

duction rule is given:

RULE 24

IF

[ company.strength > 3.33 ] AND

[ line_of_business.attractiveness_text = "high" ]

THEN

CONCLUDE company.theoretical_conclusion_1 := "Grow, seek dominance, maximize investments"

CF (1.00)

WRITE "The theoretical conclusion #1 reads like this: ", company.theoretical_conclusion_1

FI

ENDRULE

In this rule strength , attractiveness_text and theoretical_ conclusion_1 are attributes, whereas

company and line_ of_ business are objects. The keyword WRITE means that one or more

strings are written to screen. FI indicates the end ofthe IF -statement. Left out are calls to e x-

ternalro u tines, one ofwhich, for example, could add a sentence to a report file ifthe IF -

statement were to be true and hence the rule would fire.

Almost allofthe tools fromthe first three levels of SESAM have been used and combined in a

similar waybythe automated version to produce the materialfor the match. It then proved

however, that the principles bywhich the tools had been selected, namely external information

only , lowcost , short time and relevance to the subject (company, market etc.) , byno means

lead to tools that would automaticallygenerate the desired strategic advice or the typification

ofthe actualstrategy, let alone the matching ofthe two. Instead, the tools performed more like

a checklist, to see to it that the analyst, in the intuitive process of forming strategic advice,

would leave no ground uncovered. In practice, students using the non-automated version of

SESAM

, tend to stick to two or three striking results fromthe enormous checklist that the sum

oftools in fact is, and then combine these items to formtheir judgment. In a second version of

the automated SESAM everything that could be used for a match, was matched. To make fu r-

ther progress 8 new parameters were introduced, forming a minimalset ofjudgments in the

match area that SESAM should at least generate based on the tools on the first three le v els.

The end user has the option ofasking how a particular result was brought about bymeans of

hypertext or otherwise. Finallya series ofexplicit questions concerning the strategic perfor m-

ance ofthe companyin question is asked. So, although the final judgment remains up to the

analyst, and automating SESAM in this respect has not fullylived up to its expectations, aut o-

mating it has come a long way. It forces the analyst to be more objective byenlarging the

automated part ofthe analysis, thus narrowing his path and postponing, so to speak, the m o-

ment ofintuition. Moreover, the fact that SESAM is not fullyautomated needs not onlybe r e-

garded as a failure, but maywellbe felt as a benefit too, because it gives the analyst more

freedom.

6. Results and conclusions

The prototype expert systemthat has been constructed with the expert systemshellDelfi2+

proved that it is possible to formalize the expert knowl edge ofthe strategic analyst. Since

Delfi2+ has some restrictions with respect to modularization, report generating and GUI, a

second version ofthe expert system SESAM willbe developed using a more appropriate expert

systemshell. At the moment there are two candidates EXSYS and Aion DS. Theyhave excellent

report features; EXSYS can use hypertext. On the other hand, Aion DS supports well-known

knowledge representation structures such as classes. A final choice has not yet been made.

Both systems make it possible to satisfythe requirements that have been formulated with r e-

spect to the sesamexpert system: modularization ofthe knowledge base in order to use it for

both external and full (also internal) analysis.

Acknowledgements

The graduate student Sytze van der Veen has had an important contribution to this article. He

prepared the research byproviding the necessaryliterature and helped to speed up progress by

his programming efforts. The authors acknowledge their assi s tance.

7. Literature and references

[Aa 88] Aaker D.A., Developing Business Strategies, John Wiley& Sons Inc., 1988, Part

three; Internal Anal y sis.

[BI 93] User manualBusiness Insight for Windows, version 3.21T, Business Resource

Software, 1993.

[ EX 94] User manual, EXSYS

Inc., 1994

[Jo 93] Johnson G., Schools K., Exploring Corporate Strategy, Prentice Hall, 3rd edition,

1993, p. 17.

[Jo 93] Jong R.G. de, Waalewijn Ph., Fast ExternalStrategic Model, Ribes. FacultyofEc o-

nomics, Erasmus University Rotterdam, 1993 (Dutch).

[Ke 90] Kerin R.A., Mahajan V and Varadarajan P.R., Strategic Market Planning, Allyn and

Bacon, Needham Heights, MA, 1990.

[Me 93] Mentzer, J.T. and N. Ghandi(1993), ^Expert systems in industrial marketing~, I n-

dustrial marketing management, 22, New York: Elsevier Science Publishing Co., p.

109-116.

[Sw 89] De Swaan Arons H. Goedhart B., Delfi2+ User manual , Delft UniversityofTec h-

nology, 1989.

[Wa 92] Walden P., Expert Systems in strategic Market Management, Åbo Akademis Fø rlag,

1992.

[We 89] Webster J.L., et al, The managers guide to strategic planning tools and techniques,

Planning Review, Nov/Dec 1989, pp. 4-13.

[Wi92] Wierenga B., Knowledge Based System in Marketing: Purpose, Performance, Pe r-

ceptions and Perspectives , Internal Report, Erasmus University Rotterdam, 1992.