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Abstract

In this study expectations and prediction errors are introduced in the context of
retail price setting. A new model and a new data set are used to examine whether
prediction errors influence retail price setting, whether prediction crrors cause
only limited price changes to maintain price stability and whether there are
differences in influences according to whether prediction errors are positive or
negative. The model is an extended version of a full costs pricing model and the
averaged data arc for a large number of shop types in German retailing for a long
series of successive years.
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Introduction

The purpose of the carrent study is to present a model explaining retail price
setting by expectations and prediction errors. To estimate the model we use
an extensive data set for German retailing. Extensive means that a long time
serigs (thirty-four years) of a wide range of German shop types (twenty-four)
is available. Special attention will be paid to two questions. First are there
differences in influences on retail price setting between expected values of
explanatory variables like costs, business cycle, etc., and deviations of actual
from expected values? Second, are there differences in influences between
positive and negative deviations? The first question relates to the meaning of
prediction errors for retail price sctting and the importance of price stability
in retailing, while the second question relates to asymmetric reactions of
retailers.

The introduction of expectations in the context of retail pricing requires a
modelling of retail profit margins in which expected values and deviations of
actual from expected values can replace the actual values of the explanatory
variables. This requires an analysis on the level of the average shop because
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thie issue goes beyond the level of the analvsis of individual producis in
irstividual shops. The literature on retailing offers many useful ideas and
concepts on the leve! of individval products/shops but few oxplanatery
mathematical imodels on the level of shop types/margins. A geners!
complaint of studerts of retailing is the lack of studies atterapting to caplain
retail margins. Nootebooum (1985) states that explajning retail mvacgins forms
an important and relatively neglected topic of research, and Betanconrs and
Gautschi (199G: 1) remark that surprisingly enough, ihere is 2 paucity of
studies sceking o explain retail marging’ This little interest s remarkable
bocause an abundance of stadies explaining manufacturing profit margins is
available (sce Cubbin (1938} and Schmalensee {1989) {or a survey of
empirical siudies in this arca). The pancity of studics explaining retail profi
wargins may be explained by the small part retalling plays in Western
ccenomics, the difference in nature between retailing and manunfacturing
and the small average size of retail foms.

Nevertheless, there is a relatively small group of studies attempting o
explain retail pricing on rhe level of shop types. This group consists, among
others, of Bliss (1988}, Bode, Keorts and Thurdk (1986, 1988, 1994,
Marios (19893, Mareel (1989) and the already mendoped studies of
Betancourt ard Gautschi (1920) and Nooteboom (19853 According to
Nooteboom (1985: 647), the average full costs pricing model be presents
‘cxplains differences in percentzge margin between different shop types as
well as the development in dme per type of shep’. Finpirical ¢vidence is

given nei only for retailing but also for manufacturing and the hotel and
cateving scotor. The mode! is used by Noetebeom and Thurik {1725) to
analyse Dutch rctail margins during recession and growth and by
MNootchoom, Kleiiweg and Thurik /1988) to cxamive the influence of rermal
cests and demand effecis on the Duich retail price setting. Var der Hoeven
and Thurik (1987 use the model o cxplain profit margins in the Darch
hote! and catering sector, while Tharik and Van der Hooven (1989 vse it to
explain Dutch manufacturing profi margins with a discrimination between
small and large frms. The Research Institute for Suaf! and Medium-Sized
Business (BEIM) in the Netherlands vses the model to forecast the
implications of policy decisions for various scctors of the Durch econommy.
We shall build a new mode! based on the average full costs pricing model of
Muoteboom (1985).

To give a broad basis 1o our analysis of retail price seiting. data are
required for many different shop types. Morcover, the distinction hotween
cxpected values and deviations of actial from oxpected values requires
considerably long time series. That is, a thoreugh analysis of bath cross-
eectional and time serial cffecis requires 2 data set containing data for both «
reasonrably compleie spectium of shop types across vetailing and o vclatively
long serics of successive years., Formmately, we can use a data soi that
contains averaged data for twenty-four shop types In German retailing for
the peried 1953-86 (yielding = total of 816 obscrvatisns),
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The structure of the paper is as follows. The next section deals with the
average full costs pricing model of Nooteboom, followed by the presentation
of a new model that is used to introduce expectations and to answer the two
questions raised above. The modelling of expectations and the data are then
described before empirical results are presented and discussed. Finally,
there is a somumary.

A full costs profit margin model

The avcrage percentage gross margin is defined as the difference between
sales and purchasing value of sales, expressed as a percentage of sales. The
mode! presented in Nooteboom (1985) explains the average percentage
gross MAargin as an average percentage profit mark-up on average operating
costs, which exclude a reward for shopkeepers’ labour,” as a percentage of
sales. The mark-up consists of four clements (Nooteboom 1985: 651-2):

scale effect: the average percentage profit mark-up is inversely related to the
average sales size of a shop, because a higher average sales size allows a
lower percentage of sales to achicve a given minimum reward for
shopkeepers’ labour.

shop type effect: a more varied range of products and a higher service level
require a higher percentage profit mark-up to achieve a given return on
investment. This is an argument from the supply side. There is a
parallel argument from the demand side: customers, who want to buy
quality products, end up with retailers who offer quality and have a
certain amount of expertise. This dependence of the customers on the
retailers provides the room for a higher percentage profit mark-up.

life oycle offect: during the penetration phase there is the risk of novelty;
during the phase of saturation this risk lessens; during the phase of
decline the profit mark-up shrinks due to heavy competition of new
types of trade.

business cycle effect: the size of the profit mark-up depends on the growth rate
of consumer spending (in volume). Price competition is assumed to
become more intense in a contracting market because retailers attempt
to sustain sales volume.

To take these effects into account, Nootchoom proposcs the inverse of
average sales, the income elasticity, the change of market share and the
change of consumer spending, respectively, He suggests the following
specification:

Mﬂ =g =+ CI}K” + 35 gL + C{_‘;SE” + (14CM,'! + (!\’.‘gCS,'I + sy (l)
it
where
{  =index of the shop vpc;
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t  =index of the year;

M = average percentage gross marging

K = average percentage operating costs {excluding a reward for shopkeepers’
labeur};

I = consumer price index;

= average sales per shop;

£ = income elasticity of products and sewvices offercd;
€A = change of market share;

CS = percentage change of consumer spending (in volumc);
u = stochastic ciror.

i)
II

If the average percentage gross margin is cxacily a percentage profit mark-up
6N AVEYage PETCCRlIge operating costs, oy and a; should he zerc and uag,
respectively. However, in Nootebeom, Kleijweg and Thurik (1988} aq was
found to be significantly different from zere. The coefheients o, az, wy and
as should all be positive because all corresponding clements of the mark-up
ave assumed to have a positive influence on the percentage profit mark-up.
The cocfficient o, represents a nct profit level independent of the
characteristics of the shop type”’ Nootchoom (1985) and Nooteboom,
Klcijweg and Thurik (1988) report estimates for « close to the legal
minimum wages for cmployecs.

Attention has to be paid to the variable K. 1n the literature two types of
pricing modcls are presented. One type of model relates net profit margins
to a function of some cconomic factors. The other type of mode! relates
gross profit margins to a function of both these economic factors and
operating costs. Equation (1) is clearly an example of the second type. Siuce
the cocflicient a is not restricted 1o unity, we can determine the extent to
which costs are passed on. Using the variable & as an explanatory variable 2
definition of costs has to be chosen. Waterson (1984} sives three possible
definitions: marginal costs, norual costs and full costs {including fixed
costs). Marginal costs are hard to mcasure by researchers zad hard 1o
obscrve by entreprencurs. Nootchboom, Kleijweg and Thurik {1988) have
used normal costs. In the preseut study we use expected cests which are in
essence similar to normal costs. In Equation (1} the variable K represents full
costs. If the cocfficient a, is equal to one, the model can be rewritten as a
mode! which explains net profit margins.

Using the variable £/, we can test whether there is a mechanism by
which smaller, independent shops tend to be systematically pressed out of
the market (Nootehoom 1986). Assume that costs are given by the
relationship?

costs = o -+ By sales size. (2)
and that the relationship botween gross profits and sales size is

eress profits = B3, sales size, (3)
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where PBg is assumed to be greater than zero and (3. (reflecting the profit
margin = gross profits/sales size) is assumed to be greater than 3. This
implies that net profits are positive beyond some critical sales size.
Morcover, beyond this critical size net profits increase in proportion to the
sales size. This will push up average sales size. If the coefficient of P70 is
positive, this increase of the average sales size exerts a downward pressure
on the profit mark-up. This means that B, decreases and that the critical
sales size increases; this reinforces the ousting of small shops.

The variable CM has been dropped from our analysis, because we have no
data on the shop type level. The average stock level as a percentage of sales’
is used in the present study as an indicator of the shop type effect instead of
the income elasticity for two reasons. First, the income elasticity, F, is
difficult to measure because of the complicated and changing assortment
composition of shop types. Second, Nooteboom and Thurik (1985} show
that the stock level explains retail profit margins better than the income
clasticity.®

The rationale for the use of the stock level is twofold. First, a high stock
level often accompanies a deeper or wider range of products and a greater
ability o satisfy customcer demand and hence accompanies a higher service
level. Second, a high stock level means an increase of uncertainty for the
retailer. This uncertainty is determined by unexpected price changes
dictated by the market and unforescen, disappointing low sales levels leaving
the goods unsold. The retailer requires a premium to compensate for this
uncertainty. '

The new model

The present study aims at introducing expectations in the context of
retail price setting to answer the question of whether there are differences in
influences between expected values and deviations of actual from expected
values and the question of whether there are differences in influences
between positive and negative deviations. To answer the former question we
need to consider the meaning of price stability and deviations of actual from
expected valucs, while the latter question relates to asymmetric reactions of
retailers.

Deviations of actual from expected valucs are quite important in monetary
and financial economics. For instance, Barro (1977} shows that uncxpected
money growth influences US uncmployment. The question that we have to
address is whether unexpected changes are also important for retail price
setting. Unexpected changes will be unimportant for retailers if their
expectations are such that the prediction ervors do not contain any useful
information. However, is it realistic to assume that retailers’ prediction
errors have no impact on retail price sctting, while unexpected changes in
mongcy growth can cven influence national unemployment?

Dleviations of actual from expected values will be unimportant for our
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wodeling if retailers have the power to conirol thoir percentage eporating
costs, stock lovel and changes of copsumer spending It is howewer
unrealistic 1o assume thar rotalers’ Giin size is large encugh to have the
market power to control sales and consumer spending. Sinne costs of labour
anid space are fived, unexpected decreazes of sales may lead to unexpected
increases of percentage costs. Moreover, if it is difficult to adapt the size of
stock, vnexpected decreases of sales may alse lead o uncxpected increases

of the stack level. Of course, retailers may ty to compensete uuexpected

decreases of sales through advertising or by promoting the

will lead to unexpecied increases of percentage costs. We shall therefore
assume thar the uscertainty of censumer spending and sales makes
deviations of zotwal from expectad values relovant not only for changes of
consumer spending but also for percentage costs and the stock level.
Accepting the meaning of deviations for retail price setting, we need to
consider to what cxtent deviations arc passed on or, inore generallv, the way
retailers set their prices.

We may believe that retailers can adjust their prices moest of the dme, but
this contradicts the importance of price stabiltity.” Although some consumers
may not be interested in prices, many consumers will appreciate price
stability. People eften complain about increasing prices. Prive smability is also
of interest for retailers for 2t least three reasons. First, retatlers can lose their
customers due  price fluctuations beeavse these fluctuations will motivate
customcers to compare prices and guality of vasdous retailers. Second, price
changes cause switching cosis and retailers may ry (o ininimize these costs.
Although autowating price display boards reduce switching costs in the
fond sector, swilching costs will still be a barries in many other retail sectors.
Third, conswmers tensd to be less price sensitive when prices are less variable
(sce Bawa, Landwehr and Krishna (1989), for instance). Therefore, we
assume that retailers fry to maintain price stabadity by setting prices based
upon their cxpectations of costs, stock level and changes of consumer
spending at the beginning of each new perind,® and by adjusting these prices
aot fully to deviations of reality from expectations. Since deviations may be
regarded as temporary, it may not be worth giving up attempts to maintain
price stability.

There is apother reason o cxpest differcnees in influences between
expected values and deviations. This reason relates to our choiee of
explanatory variables. The stock level bas been introduced s an indicator of
the shop ivpe effect. Howcever, the stock tevel alee contains 2 busincss cycle
effect. As mentioned abave, the stock level may increase because of 2
stagnaticon of sales resulting from a contracting warket, The twe effects en
profit marging arc separated by using the expented stock lovel and ibe
deviztion of actual from expected stock level, and sre assumed to have
vpposite signs. The cross-section component of the stock level serving as an
indicator of the shop type nffect will be represented by the expected stock
Jevel. An upward pressure of the expected siock level on retad? prices is

e lnDPVHGHEE. 2001-All-Rights-Reseved




Lxpectations and retail profit margins 269

assumed. The time scries component of the stock level representing the
business cycle effect will be captured by the deviation of actual from
expected stock level. A positive (negative) deviation is assumed to have a
downward (upward) pressure on retail prices because a positive (ncgative)
deviation indicates a contracting (growing) market.

To answer the question of whether there are differeaces in influences between
positive and negative deviations of actual from expected values, we allow for
asymmetric reactions to deviations. For costs, asymmetric reactions may
result from the different consequences for retailers’ income. Positive deviations
threaten retailers’ income, while negative deviations provide retailers the
opportunity to increase their income by not allowing customers to benefit from
the cost reduction. Itis not straightforward that retailers react in the same way
to a decrease as to an increase of income. For changes of consumer spending
and the stock level the distinction between positive and negative deviations is
suggested by Nooteboom and Thurik (1985). Their results indicate that the
effect of consumer spending is different according to whether spending grows
or declines. Changes of consumer spending, deviations of actual from
expected stock level, unexpected changes of consumer spending are all
indicators of the possibly asymmetric business cycle effect.

To examine the differences in cffects suggested, we propose the following
specification:

My=Bo+8:KS  +B (K—-K7); +B3 (K—K%);
+ B4 ST+ Bs (ST— ST, + Bg (ST - ST,
+ By CS3  +Bs (CS — G5 + By (CS — C5); Sy
+ BIOP/QJJ + 1y,

where

K= = expected operating costs;

ST = expected stock level,

Cs™ = expected percentage change of consumer spending (in volume),
(K-K)" =K-K° ifK=K" and 0 otherwise;

(K— K% =K-K* ifK=K" and ( otherwise;

(ST--8T" =8T-8ST* if ST=S57" and 0 otherwise;
(ST - 8T =8T-8T" ifST=5T" and 0 otherwise;
(CS—CSM* =CS—CS™ ifCS=CS* and 0 otherwise;
(CS—C5 =C85—C8" ifCS=C5% and 0 otherwise.

All costs and stock variables are expressed as a percentage of annual sales. If
price stability is important and, therefore, prices arc not fully adjusted to
unexpected changes of costs and consumer spending, then 3, and 85 will be
smaller than By and Bg and Py will be smaller than B;. Because of the
differences in effects B, is assumed to be positive and B and B¢, arc assumed
to be negative.
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Expectations

This section presents thuee cquativns that are nsed o dewerimine the
expectod costs, stock tevel and changes of consumer spending. Expected
costs and stock level arc assumed 1o be related to expocted changes of
consumer spending, two lags of the aciual values and a lincar time trend.
Actual costs and stock level will be atfected by both expected and
unexpected changes of consumer spending, Expected costs and stock lovel
arc not affected by unexpected changes of consumer spending because o
retailer determining his expectations of costs and stock level accounts for
cconomic developments as far as he is able to foresee them. For this reason 2
determination of expected costs and siock love! requires the climination of
fluctuations of costs and stock level caused by unexpected developments.
Lagged values of costy and stock level ave included becausce they may contain
uscful information. We confine ourselves to two lags. To compensate for the
omission of higher order lags a tinear time trend is included. Ali this finds
concrele shape in a procedure that srarts with the estimation of the
coefticients of the following equations:
2-.
Ky=digt > WKy + 008+ (08 = €59, + s TR, + £,

it

and

2
ST, = o+ 2—, Py ST, o+ EO8 + B30 — C8),, + TR, Y g .

pa 0y

wherc

(5 — €87 = deviation of actual from oxpected poreentage changs of
consumer spending (in volume);

I = linear time rend,

Le = stochastic e1rors.

Fo climinare fluctuations caused by unexpected changes of consumer
spending, expected costs and stock level are determined by the relations:”

2
Ki=o+ > WK+ 408+ 3,7R, (7)
and i
.2.‘
STi=dot > STy, + GrUST+ TR, (8)
&

Ll

Using the variables C5 and (€S — C89), we need a model predicting
changes of consumer spending. Hall (1978) and Hanszen and Singlcton
{1983} arguc that lagged changes of consumer spending cxplain future
changes. Harvey (1988} proposes the use of the yield spread, i.c. the spread
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between the long- and short-term interest rate. The predictive power of the
yvield spread is explained by the intention of people to increase their savings
when expecting a future recession. This increase of savings will reduce
interest rates of long-term bonds which mature when the recession occurs
and people like to have some additional income relative to interest rates of
short-term bonds. So, a slighdy positive or negative spread indicates
pessimism about future changes of consumer spending. Both lagged changes
of consumer spending and a yield spread are included in our model:!°

2
CSi=v+ > NCSu-y+ ¥2SPR+ e 9)
where 1
SPR = yicld spread;
£ == stochastic error.

Expected changes of consumer spending, CS™, are defined as the predicted
values of Equation (9). The residuals are used as unexpected changes of
consumer spending (CS — CS™). The estimates of the coefficients of the
prediction equations arc presented below.

The data

Our data description consists of three elements: the data-sources and the
shop types, the regression results which are used to determine expected
values, and some data characteristics such as cross-sectional differcnces, the
development in time and the correlation between the variables.

The data sources

The German data are obtained for the period 1953—86 (thirty-four years)
for twenty-four shop types, yielding a total of 816 observations. Qur main
data-sources are Sejffert e a4l (1962), Sundhoff e al (1970, 1980),
Sundhoff and Klein-Blenkers (1980 through 1987). The German price
indices, which are used to compute P/Q and €S, and the interest rates,
which are used to determine the expected changes of consumer spending,
are taken from the International Financial Statistics of the IMF (yearbook
1979, 1983 and 1987). The data on consumer spending in Germany are
based on the consumer expenditure of resident households, which is taken
from the National Accounts of the OECD. The consumer expenditure of
the OECD is available for several product categories but these categories do
not coincide with the assortment compositions of the shop types. T'o obtain
data on the shop type level, weighted values of the OECD categories have
been assigned to the shop types. The German shop types are presented in
Table 1. The shop types practically span the entire spectrum of retail shop
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Table 1 A survey of the West German shop types used

Number of firms in Average sales per firn

Shop ripe the sainple for 1986 for 1986 in 1000 DM
furniture-store 282 5504
ron tonls 105 5245
clothes for mon, women and children 173 4431
clothes for men and children il 3150
tools and kitchen utensils 233 2908
clothes mixed assortment 195 2606
lighting and electra 28 2200
bookshop 421 2244
floor-covering and wallpaper 84 2183
clothes for women angd childrer 246 2116
shoe-shop 522 20653
sports shop 9% 1888
glass, china and coramics 167 1655
groceries 1201 [544
photographer’s shep 77 1528
tebacen-shop 59 1493
leather- and fancy-goods shop 62 1384
cycle-shop 3 1297
bed-clothes 51 1253
jeweiler’s shop 240 1227
limen/underwear, knitied goods 11 1173
house and kitchen utensils 53 1071
chemist’s shop 14¢ 736
drapery-shop 13 507
total 4596 51578
average 19z 2140

types in Germany. The number of firms used to caleulaie the averages per
shop types and average sales per firm are given in Table 1.

The determination of the cxpectations

T'hc expected and vnexpecied changes of consumer spending, (87 and (CS
- 5™, arc defined as the predicted values and the residuals of egquation
{9}, respectively. Estimating'’ the coefficients of this equation, we get'?

CS,= 1593 + 0570CS._, — 0.130CS,,_ + 37.6725PR, + ¢, F'=0.292
0.264)  (0.033) (0.034) (9.0i0)
(10)

The yield spread has the expected positive influence on changes of
consumer spending. To determine expected costs and stock level, we use the
vaviables €8 and (CS — C8) and estimaie e coctheients of cquations (5}
and (6), The resuls arc as follows:
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K,= 2079 + 0912K,,_, + 0.087K,,_, — 0.189CS% — 0.124(CS— CS*)

0.227)  (0.035) (0.035) (0.026) (0.013)
— 0.0827R,+ f;, R*=0.979
(0.007) (11)
and
ST, = 2278 + 0.794ST,,_; + 0.22257,,_, - 0.247CS3
(0.511)  (0.035) (0.036) (0.063)
— 0.107(CS — CS™), — 0.051TR,+ g, R*=0972
(0.033) {0.015)

(12)

Lquation (11) indicates that the two consumer spending variables have a
negative influence on costs. This negative influcnce can be explained by the
fact that costs are defined as a percentage of sales. When consumer spending
increases, sales increase more than operating costs because some operating
costs are fixed within certain intervals of sales (c.g. costs related to labour
and space).!? That is, unit costs are anticyclical. The negative coefficient of
TR in cquation (]1) indicates that, ceteris paribus, the growth of costs
decreases.

Equation (12) indicates that the consumer spending variables also have a
negative influence on the stock level. Unexpected changes of consumer
spending take the retailer by surprise and therefore reduce his stock (relative
to sales). Surprisingly, expected changes of consumer spending do not lead
to an increase of the stock to suppress a decline of the stock level and hence
a decline of the service level. It secins that the retailer’s ability to adapt his
stock is limited. The negative coefficient of TR in equation (12) indicates
that, ceteris paribus, the growth of stock level also decreases gradually, The
growth of stock level scems to decrease despite the continued growth of the
number and variety of goods.

The varigbles

In this subsection some characteristics of the data are described. In Table 2
the sample means and standard deviations of the main variables, M, K™,
ST, P/Q and €57, are presented for the years 1953 and 1986. The
standard deviations indicate considerable differences between shop types.
Comparing the means for 1953 and 1986, we see that the margins, expected
costs, expected stock level (or service level) have increased. The difference
between the margin and expected costs, and expected changes of consumer
spending have decreased. The high expected changes of consumer spending
for 1953 reflect the high economic growth during the first decennium after
the Second World War. The increase of firm size is reflected by the decrease
of P/Q.

The correlation coefficients between the variables of equation (4) are
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Table 2 An impression of the differences betaeen the shop types in 1953 and 1986

Mear Stand. dev.
Varsaldy: 1953 1956 1953 1986
M' 24.95 3783 0 13 7.37
K 19.03 34.68 462 6.85
Ay At 24.10 4747 8.35 21.37
Cy* 7.22 2.5% 0.95 ().44
) 0.12 (.00 0.09 0.06

given in ‘T'able 3. There scems to be no great danger of miticollinearicy
since minst correlation cocflicients arc low. Only tuce corrclation cocfficients
are high. The high correlation between M on the one hand and X wpd ST
on the ather hand is desirable. The high correlation between K and S77 18
explicable because an important cosnponent of costs is caused by keeping
stock.

Empirical results

The cocfficients of equation (4) have been cstimated to determine the
influcnoes of expected values and deviations of actual from t:xpe.s?tcd values
on margins. The estimater of the cocfficients corrects for heteroskedasticity,
while the C‘-Um“i[()g of the standard errors correets for heteroskedasticity and
autocorrelation.'* The results are as follows:

M, 4461 + 0.899KY £ LOLHK - KD+ 0462(K — k%),  +

(1.087)  (0.041) (0.135) (0.149)
0082872~ 0.093(ST - 8T + 0.016(ST— ST, +
{0.019) ©.057) (0.058)
0302085 — QLOT(CS — G5 + 0.02(CS — O59, 4
(0,059} (0.035) 0.047)
5.256P/0,  + by
(3.612) R = 0.097 (13)

Table 3 'ITe correlation between the variables of equaiion {(4)°

MoKY KK ST (ST ST P/_Q Cs
K" 0.94

(K - K% 0.15  0.05

ST 071 065 007

(ST — ST 0.07 005 034 001

PO —024 031  -012 005 —0.01

05 ~033 043 000 —026 000 0.09
(€S - 057 L0.16 ~0.15 034 -00% g3 007 000

* A distinciion between posifive snd negative deviations ie not made: so the variables (K -- K7,
(81 - 8773 and (CF - C3) we detined 25 the deviations of actual frem expected vatucs,
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First we shall discuss the results with regard to costs. From a statistical point
of view we see that:

1) the coefficient of K™ is significantly (5% level)'? smaller than one;

2) the coefficient of (K — K*)™ is not significantly different from one nor
from the coefficient of K™,

3) the coefficient of (K ~ K™)7 is significantly smaller than one and
significantly different from the coefficient of K™,

4) the cocfficient of (K — K™)7 is significantly different from the
coefficient of (K — K™)".

These findings provide answers to the two questions raised in the
introduction. First, the reaction of the retailer to expected costs differs from
his reaction to {ncgative} deviations of actual from cxpected costs. Second,
the reaction to deviations of actual from expected costs is asymmetric and,
therefore, a distinction between positive and negative deviations is useful.

In addition to these answers the results provide {further insights into retail
price sctting. The retailer takes risks by not fully passing on expected costs.
He takes the chance of an unexpected reduction of costs to enlarge the
number of customers. Furthermore, if actual costs are higher than expected,
the deviation is fully passed on. Given the risks the retailer already takes, it is
not surprising that attempts to maintain price stability are not important
when actual costs are higher than expected. Not fully passing on the positive
deviation would mean a reduction of his income in addition to the reduction
which results from not fully passing on expected costs. It is interesting that
the retailer is not compensated for not fully passing on cxpected costs when
costs arc higher than expected: the positive deviation can be passed on but
nothing more than that. Negative deviations do seem to provide some
compensation. When actual costs arc lower than expected the retailer tries to
maintain price stability. This is atrractive because it leads to an increase of
retailer’s income.

The statistical results with regard to the slock level can also be
summarized in four points:

1) the coefhcient of ST™ is significantly different from zero;

2) the coefficient of (§T — S7%)" is not significantly different from zero
but is significantly different from the coefhicient of §T

3) the coefficient of (ST — 8T™)7 is not significantly different from zero
nor from the coefficient of $7°;

4) the coefficient of (ST — ST™)" is not significantly different from the
cocflicient of (87 — ST .

We can answer in the affirmative to the first question. The influence of the
expected stock level on retail margins differs from that of the (positive)
deviation of actual from expected stock level. This difference is explained by
the fact that the variable $7™ on the one hand and the variables (57
ST  and (ST — ST~ on the other hand are indicators of different effects.
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We have to answer in the pegative to the second guestion. The reaction of the
retailer to deviations of actual from expecied stock lovel is not asymmetrin.

Apart frow these answers the resulis provide insights into the inlloences
of the separate varizhbles. The variable ‘S'f ™, which micasures the shop type
effect, has the expected positive influence on retail mzsgins. /‘, higher
expected stock level means a higher service Jovel, which results in higher
margins. The business cycle effect indicated by the deviations of actual from
expected stock level has no significant influence op margins.

For the change of consumer spending we see that:

1) the enefficient of 5™ is significantly different from zero;

2) the cecficient of {08 — CS™" is not significontly different from zero
but it is significanty different from the coefficient of €57

3} the cocfficient of (125 - M‘,'”) is significantly ulfm eni fram both zero
and the cocefficicet of O

4} the coefficient of (CS — CS™)7' is sigaificanty different from the

o, — 1

coefhicient of {CS -- £5%) ar a 6% significance level

We can answer in the affirmative to both questions With respoct to ihe
first question the rfsu!ts onf that there is a differenze in lofluences
between expected and uneapected changes of consumer spending, Compared
with the strong reacitiom i cxpected changes of consumer spending, Ll,..
reaction to unexpected changes i relatively weak. That s, the resul
indicate attempts to waintsin price stabiliy. Retailers may assume ahat
uncxpected cbﬂngcq of consumer spending have 2 tomporary character: it is
not weith making switching costs and taling the risks of losing custemers
due to price adjustments. With regavd o the second questdon the results
indicate that the reaction to une cdr*d changes of consumer ~pm(‘wu is
asyrometric. Considering ihe énﬂeh.k,-u.: of the separate v m\blrs sy sar that
expecivdd changes of censumer spe
of consumer spending have a si

(

0]

The coefficient of P/Q gives an ipdi(:a‘don (;f the prr!ﬁt ‘fm,l \'/!1 oh i
independent of the characteristics of the shop type. This prefit level is abo'*
5,000 13M at 1976 prices. The insignificant cocfhicient of P70 questions
whether the mechaniso which is responsible for the custing of smallness is
epplicable in the German casc. "V he coefficient of the intercept indicates that
there is a statistically significant remainder in the forn of 2 constant wrm.
The significant intercept indicates a positive relation between pet profits avd
firm size. So, firms will try @ increase their size, However, the insignificam
cocfficient of P/(7 indicates that this increase will net lead 5 2 significant
decrease of the margins and therchy not to an increase of the critical firm
size.

eorrrer QPG E-2001-All-Rights-Reseved:—
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Summary and conclusions

In this study the meaning of expectations in retail price setting is examined.
The average full costs pricing model presented by Nooteboom (1985) is
extended to examine whether there are differences in influences on retail
margins between expected values and the deviations of actual from expected
values and between positive and negative deviations. The extended model is
more complicated than the original mode! and only a data set as cxtensive as
the one we use allows an appropriate analysis. The more complex analysis is,
however, worth the effort. The analysis provides interesting insights into the
meaning of prediction errors or deviations of actual from expected values for
retail price setting and the impormance of price stability.

Since positive and negative deviations of actual from expected costs,
positive deviations of actual from expected stock level and negative
unexpected changes of consumer spending contribute significantly to the
explanation of retail profit margins, we conclude that deviations of actual
from expected values are indeed relevant for retail prices. Differences in
influences on retail margins between expected values and deviations arc
found fer costs, stock level and changes of consumer spending. Negative
deviations of actual from cxpected costs and both positive and negative
unexpected changes of consumer spending have sinaller influenices than the
expected values, that is, evidence is provided on retailers’ desire to maintain
price stability. The difference in influence between the expected stock level
and the positive deviation of actual from expected stock level confirms that
the two variables reflect a shop type effect and a business cycle effect,
respectively. For costs and changes of consumer spending, rcactions to
positive deviations seem to differ significantly from reactions to negative
deviations. We can therefore conclude that the two questions raised in the
introduction to this study can be answered in the affirmative.

In addition to the results with regard to expectations, we obtain some
interesting estimates for the intercept and the variable P/Q. The results
confirm incentives of firms to increase their size in order to increase net
profits but question the ousting of smallness by the mechanism mentioned in

Nooteboom (1986}
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Appendix: estimation

Using time serial and cross-sectional data, the stochastic residuals are often
assumed to be heteroskedastic and autocorvelated, The residual w; of
ILguation (4) is assumed to be generated by the relation:

My = Pt Ty (14}

where Elnar,, ) = 0, Efw;] = 0, E[ni] = arand Elvm;| = 0 for ¢ # s and/
ori s j. The covariance matrix for u= {#y, .. » #15 - - o Uty - - za,\.«])m is
given by

Elou'l =4 =3%Y, (15}
where
B [Iy-@(rf 0 J
Zf == . Y
0 1,3 6%, (16)
and
1 p . pl =1
-1
] o 1 Cop ”
Y = I;\j@ l ---sz (1 -l')
p'.l"] p]‘_ﬂz- 1

Tet B denote the vector of coefficients of Equation (4), Ffficient estimates of
B arc given by the generalized least squares estimator correcting for
heteroskedasticity and autocorrelation:

6= XD X) KOy, (18)

where X and y are the matvix of explanatory variables and the vector of
margins, respectively:
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However, Hayashi and Sims (19%83) point at the danger of a correction for
autocorrelation when the model includes deviations of actual from cxpected
values. This correction leads to inconsistent estimates when at least one of
the coefficients ¢y (B = 1, 2, 3) of the relation

e =pli 1+ &) f;,.'-—-l + d)zgi,r—l + bl vy (19

is significantly different from zero. i; denotes the least squares residuals of
Equation (4), while f;b g, and &, denote the lcas: squares residuals of the
Equations (5), (6) and (9), respectively. In the present study the coefficients
&, and &; are significantly different from zero.'” So, we are forced to use the
generalized least squares estimator of B which corrects only for hetero-
skedasticity,

B=T X)X'ESy=X'P'PX)"'X'P'Py, (20)
where P'P = .31, The covariance matrix for B is
X'PPX)t. 1)

but the matrix
X'P'PX) ' X'P'YPX(X'P'PX)! (22}

Using Equations (20) and (22), we get estimates of 8 that are corrected only
for heteroskedasticity and standard errors that are corrected for both
heteroskedasticity and autocorrelation.

Since the matrices 2, P and Y depend upon the unknown variances o
and the unknown coefficient p, they have to be replaced by the matrices 2, P
and Y, which depend upon the estimates of the variances o’ and the
coefﬁcaent p. These estimates are determined by the follomng two step

procedure:
1) determine p by applying least squares to the equation'®
= Pl + N (23)
2) determine the estimates of the variances'®
a%:ﬂ; (i=1,2,...,N). 24

Notes

1 In Bliss (1988) a thcory of retail price setting is presented. In Bode, Koerts and
Thurik (1986, 1988, 1990) different aspects of retail pricing are studied, like the
influence of market disequilibria and the differences in percentage gross margins
among individual stores in the retail trade. Betancourt and Gautschi (1990) use
different models to detect the factors which determine US retail margins.
Nooteboom (1985) presents a model which explains the average percentage gross
margin per type of shop as a profit mark-up on average percentage operating
costs. Sec Marvel (1989) and Marion (1989) for references to studies of the
relation between concentration and price in the retail trade.
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2
3
4

~3 <~

as

11

12

13
14
15

16
17

18
19

part of

The reward for shopkeepers” labour is treated as 2 he tesidual not profit.
See Den Mertog and Thurik (19913,

There is abundant theoretical and empirical evidesce for thig linear inhoma-
geneous relationship between costs and sales size, See Mootchoom (19482) and
Frenk, Thurik and Hout (1991).

In the remainder of this paper the term stock level will be used when denoting the
average stock level as a percentage of sales.

Datz of sixteen Dutch shogp twpes for the period 1976-82 were used in this siady.
From a differcnt point of view, Maccini {1981) argues for limited price changes,
He states that short-rue prices adjust quickly to long-run prices but the lsitor are
determined by expected nermal variahles which respond slowly to changes in
their deicrminants.

We do not argue that Jeviations of avtisal from expected valnes are a matter of

experience. Of course a romailer starting in business will find it more &ifi

ifficult to
predict costs, stock level, etc. But even retallers with experience may find ut
difficult te pradict the market situation and influences at the beginning of each
new period.

&, and %, denote coefficient estimates.

The vield spread, which is proposed by Harvey, has been shnplificd because a
verv sophisticated analysis of the relation between the vield sprcad and changes of
{‘ansumm sna nding is beyond the scope of this studyv. In our study the yield
spread SFR = {[1-+R)/[1+c]) is used with R denﬁnﬁg the nominal long-term
interest rate (morigage bond vield} and r dencting the nmaina shott-teri
interest rate (money ratket rate).

Ordinary least sguares can be used 1o esthmnte ithe cocfhicients of the three
prcdz(nm equatmns because we are primarily interested i the ceefficient
cstimates and less in the significance of them. Even if the residurls are
heteroskedastic and autocorrelated, the estimates will be consistent. Sex Judge o
al (1988

Standard errors arc given between brackets throughout this paper. Let &, g, etc.
denote resicduals.

This is a well-known pheammenor in rotailing. See
Sec the appendix for 2 discussion of the cstimators.
We shall use a 5% significance level throughout this paper unless otherwise
specified.

N and 7' denote the number of shop types and years, respectively.
The estirates cocflicient ¢, &, $2 and &; are, respectively, 0.836,
—0.097, --0.039, with the sta 1dard esrers 0.019, 0.038, 4,015, 0.012.
In the present study p = 0.823 with standard ervor 0.021

‘The median of the estimates is equal to 3.949.

hck and Kleipecg (1986).

-0.041,
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