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Menu Costs, Posted Prices, and

Multiproduct Rerailers

We use a unigue store-level data se o direetly measure menu costs
and Lo study Che price change process al o large LS. drugstore
chain, We compare and contrast the magnitude ol these measures
with similar measures (rom four large LS. supermarket chains, We
lind thar (1) the actual magnitude of menn costs as a share of rev-
enees, (2 menu costs per price change. (33 the frequent use ol pro-
motional priciag, and () the use of weekly pricing rules are similur
acrass both rerail Tonmats, Given that the main common teatures of
these two types of retail formats are that (0 they both use posted
prices, and (i both are multiproduct retailers selling o large num-
her of products. our lindings suggest that the magaitude of the
niwe 1w cost components we measure, and the price change practices
woe document. may be generalizable across retal Tormats with
hese two featires.

IN TS par iR we use d unigue store-level data set 1o ana-
lyze the price change process al a large ULS. drugstore chain, moorder o directly
measure the costs of changing nominal prices (menu costs) the chamn fices, Menu
costs play an important role in macrocconomics since they can be a source of price
rigdily, und thus can provide a microhased explanation for monetary nonneutrality.
Further, recent studies have demonsirated that menu cost models may be uselul in
previding answers o aumerous questions on the behavior of the short-run aggregate
supply curve. Consequently, menu ¢osts have received considerable atention in the
theoretical literature as many predictions ol the traditional Keynesian and more re-
cent new Keynesian models cructally depend on the existence of some form of price
rigidity. Moreover, al the micre level menu costs may Torm a harrier (o individual
price adjustments that may lead o inetlicient aliocations. Sce. for example, Caplin

The authors are indebted 1o two anenymous relerces Tor providing uselul conuenis and suggestions.
They are thanktul also w Peter Aranson. Robert Carpenter, Robert Chinnko, Chrstopher Curran., Bret
Drey. Steve Hoch, Anil Kashyuap, Akshay Raoo Panl Rubin, Bob Ruckert, Jeft Sandgren. Som So-
manathan, Wendy Williamson, the Tate Martin L Bailey. and the Emory University ceonomics seminar
participants for helplul comments and discussions. Al athors contributed equally: they retade the order
ol conuthorship.

SHANTANY DUTTA iy associaie professor of trketing of the University of Soithern California,
Mark BERGEN iy associvte professor of marvketing af the Universite of Minnesota, Dasni,
LEvy dv assacicie projessor of economics ai Eoaiory Universite, and ROBLRT VERABLU iy the
vice president of equity vesewrcl ar Rebeet W Baird, aid Co,

Jowrnal of Mowey, Credit, and Banking, Vol 310 Noo 4 (November 1994
Copyright 1999 by The Ohio State University Press



684 ¢ MONCY, CREDIT, ANIY BANKING

and Leahy (19913, Mankiw and Romer (1991), Sheshinski and Weiss (1993),
Andersen (1994), Balf and Mankiw (1994}, Wynne (1995), Romer (1996), Danziger
(1999, and studies cited therein.

Yet, despite the theoretical imporiance of menu costs, little is known about their
actual magnitude. The lack of empirical evidence on the magnitude of menu costs
has been noted by Gordon (1990), Carlton (1989}, Blinder (1991), Carlton and
Perloft (1994), and Blinder et al. (1998}, among others. For example, Blinder (1991,
p. 90). speaking about menu cost theories, states: “In principle, fixed costs of chang-
ing prices can be obscrved and measured. In practice, such costs take disparate forms
in different firms, and we have no data on their magnitude. So the [menu cost| theory
can be tested at best indirectly, at worst not at all.” Indeed. of the empirical evidence
that does exist, almost all rely on indirect assessment ol the importance of menu
costs. These studies include Sheshinski, Tishler, and Weiss (1981), Rotemberg
(1982), Lieberman and Zilbertarb (1985), Carlton (1986), Cecchetti {1986),
Danziger { 1987), Ball, Munkiw, and Romer (1988), Carlson (1992), Lach and Tsid-
don (1992, 19964, 1996h), Eden (1994, 1995, 1996), Amano and Macklem (1995);
Ball and Mankiw (1995); Kashyap (1995), Warner (1995), Warner and Barsky
(1995), Balke and Wynne (1996), Buckle and Carlson (1996), Slade (1996, 1998),
and Blinder et al. (1998).

Several authors, such as Gordon (1990) and Ball and Mankiw (1994), have ex-
pressed the view that menu costs, 1§ interpreted literally, may not be high cnough to
causc substantial cffects. It has been argued, therefore, that these costs should be
viewed metaphorically, like a parable. to formalize the fact that prices are not adjusted
cortinuously. For example, according to Ball and Mankiw (1994, p. 143}, “Walras ob-
served that prices move to equilibrate supply and demand, and he captured this ten-
dency with the parable of an auctioneer, Similarly, macroeconomists have noted that
many prices are sticky in the short run, and they capture this fact with the parable of
menu costs. 11 no more appropriale (o insist on an exact identification of menu costs
than it is to demand the social security number of the Walrasian auctioneer.”

Nevertheless, in Ball and Mankiw's view “it is still intcresting to go beyond the
parable to better understand the foundations of nominal frictions. Future rescarch
could examine information-gathering and processing costs in actual firms, for exam-
ple” Slade (1998, p. 104) also suggests that “given the large number of theoretical
papers that evaluate the tmplications ol [price| adjustment costs, oblaining direct ev-
idence that such costs are present seems crucial.” Tn this paper we follow this line of
thought and argue that given the theoretical importance of menw costs, 1t can ndeed
be very valuable to identify and, if possible, measure these costs of changing prices
in real market settings. This is because such an identification and measurement can
be usctul for our understanding of the empirical relevance of menu costs. Further,
documenting and measuring these costs are a useful step toward our understanding
of why these costs might exist. Finally, studying the structure and magnitude of
ment costs across a variety of markets, industries, and countries can be valuable for
our understanding of the role menu costs play in the variation of price rigidity across
these and other dimensions (Caplin 1993).
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In this paper we contribute Lo this Herature by using @ unigue store-level data sel
to provide direct measures of menu cost and a detailed analysis of the price change
process at o large ULS. drugstore chain. We have dollar measures ol lwo components
of ' menu costs: (1) the costs of the libor used in changing price tags on the store
shelves, and (23 the costs of printing and delivering ithe shell price tags. Our data set
allows us 1o measure these costs in great detail, documenting the exact iime required
lor cach stage ol the price change process and the costs associaled with them, We
also deseribe the exact mix ol the various price changes the cham makes ina typical
week, from basic price changes o spectfic promotional price changes such as sales,
rehates, and clearance. Further, we provide evidence that stores in this chaim change
prices on a weekly basis, clesely reserabling time-dependent pricing rules often em-
ployed in the new Keynesian cost of wljustment literature.

This paper builds upon the study ol Levy, Bergen, Dutta. and Venable (5997 and
{evy, Dutta, Bergen, and Venable (19980 who have documented the price change
process and provided direci measurements of menu costs [or another type of retail
format. large LS. supermarket chains, Here we extend their work 1o a different type
of retail format, chuin drugstores. Given that numerous amhors dor example. Lach
and Tsiddon 1992 and Ball and Munkiw 19943 have suggested the importance of
studying price setting at establishments selling sinall staple retail rems, this exten-
ston o drugstores is o natural step forward in the study ol menu cosls. We compare
and contrast the findings we report here Tor the drugstore ¢hain to their lindings Tor
the supermarket ¢hiins. For the mosi dart we lind that the resules Tevy et al, (1997,
[998) report in their paper Tor supenuarket chains continue 1o hold for the chain
drugstore. Specilically. we lind that menu costs per price change. menu costs as a
share ol revenues, as well as the level of promotional activity. and the tme-depen-
dent nature of the price changee decistons, are similar for the drugstore and the super-
market chains, Given that the commaon features ol these twa types of retal formats
are that (1) they both use posied prices. and (i) both are nwiltiproduet retailers selling
a large number of products, our findings suggest that the magnitude of menu cost
components we measure, and the price change practices we document, may be gen-
cralizuble avross retail formats with these two Teatures, such as department stores,
hardware stores. specialty stores. ete.. where the steps involved in the price change
process are likely to be somilur to the steps reported and documented here.

FFor the components of the price change costs we are able (0 measure in dollar
terms, we find that menu costs Tor the chain drogstore avernge $HE33 per price
change which constitutes about (.39 pereent of revenues. This s similar in magni-
ude 1o menu costs of SO.39 per price change comprising (.53 percent ol revenues
Levy ctal. (1997) report for faree LS. supermarket chains (for the same components
of menu costs). These menu cost tigures are nontrivial and i imterpreted in the con-
text ol the existing theoretical medels of menu costs, they may even he suflicient to
form a barrier to price changes. Moercover, given that meno cost figures we report
here do not include several components of broadly defined mena costs, our menu
cost estimates may be considered a lower bound of the (rue costs of changing prices.
This. combined with the lindings of Akerlof and Yellen (1985), Mankiw (1983),
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Parkin (1986), Bianchard and Kiyotaki (1987}, and Caplin and Leahy {1997) among
others, that cven small menu costs may be sufficient to generate substantial aggre-
gate nominal rigidity, suggests that costs of physically changing prices, at least in the
type of establishments we study, may be higher than previously thought (Carlton
1989; Gordon 1990; and Ball and Mankiw 1994).

The quantitative significance of our findings becomes evident if we recall that su-
permarket and drugstore chains combined constitute about $450 billion n annual
sales, or about 20 percent of the tolal retail sales. Since retatl sales account for about
9.3 percent of the GDP, the menu cost figures we find may apply to as much as 1.93
percent of the GDP which is substantial. Morcover, since the price change practices
we document here are commonly used in other types of multiproduct retail estab-
lishments, such as department stores, hardware stores, and specialty stores, the menu
cost figures we present here likely apply to much larger proportion of the retail sales.

We also describe the price change activity of the drugstore chain in some detail,
We provide evidence that a large percentage of the drugstore price change activity is
promotional, as is the case also in retail supermarket stores.! This points to the pro-
motional nature of many price changes in markets where posted prices are the norm
and sugeests that the benchts to frequently changing prices can be high when firms
post prices, which is consistent with arguments made by Hoch, Dréze, and Purk
(1995), Carlton {1986), and Bergen, Dutta, and Shugan (1996). We also provide evi-
dence on the weekly schedule and timing of price changes which suggests that the
price change decisions in the chain drugstore have some time-dependent element.
This provides empirical support for the assumption of time-dependent pricing
schemes frequently employed in the cost-of-adjustment literature.

The rest of the paper is organized as follows. The data set 1s described in section 1.
In section 2, we describe in detail the structure of the menu costs and their absolute
magnitude at the chain drugstore. In section 3, we describe relative measures of the
menu costs and discuss their quantitative significance. In section 4, we discuss the
price change activity of the chain drugstore, and in section 5, we present evidenee on
the chain’s timing of price changes in the context of time-dependent pricing rules. In
seclion 6, we conclude with suggestions for future rescarch.

I. THE DATA

The data come from a company that sells electronic shelf label systems.” These
systems allow retailers to manage the pricing in real time by displaying the shelf
prices on a small calculator-like digieal display attached to the shelves, The system
consists ol a PC-based system controller, wireless communication network, and

I. By promational price changes we mean not only advertised price changes such as regular sales, re-
bates, and clearance sales, but aiso in-store feature advertisings such as “Manager’s Special.” “Today s
Special.” This Week s Advertised Feature,” “Compare and Save.” end-ol-the-aisle displays. etc.

2. Here we briefly describe the dataset. For more details, see Levy et al, (19971
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electronie shelf labels and rails. Obtaining information from the in-store item and the
database, the system broudeasts this inforimation to the shelf labels through a con-
trolter at cach gondela. The system also maintains @ continuous surveillance of the
clectronic shelf Tabels 1o ensure that they are present and that they are displaying the
correct information. [n addiiien, this Tebel polling process creates duati on the physi-
cal location of the Tabel within the store. The system is controlled wirelessly from a
central computer where price changes are actually done. Because of this setup, the
electronic shetf label systems can he uased by drugstore chaing to greatly reduce the
physical costs, lead times. and the (requency of mistake occurrences currently asso-
clated with changing paper-tag-based shell prices. In order 1o sell the product, the
electronic shelf label company had 1o quantify the measurable beneiits of its elece-
tronic shelf label systems. Tor this they had to measure the existing costs of chang-
ing shelf prices, that is, menu costs. This company received aceess from corporate
headquarters of the drugstore chain 10 go 1o representative stores of the ¢hain and
carelully record the exact steps involved in the price change process. A rescarcher
worked with the people invelved in the process of changing prices on the store Hoor
where the shell tags were physically changed, and undertook detatled ume and mo-
tion measurements to estimate the trequency of various steps undertaken in the price
change process, along with the required Tabor time and cost of cach step. The study
required hundreds of man hours (o complete and was conducted over a four-month
period. from July o October of 1992.°
The study considered the entire price change and its implementation process in the
chain. Observations of the process were conducted in four stores of the chain to ver-
ity its accuracy. Information received [rom the chain’s pricing systems, in-store oh-
servaltions, and in-store counts and measurements were used to determine the
volume of work performed in cach step of the tasks. the weekly [requency of cach
step performed. and the amount of time required to perform one unit of the work,
After computing the total hours per task, this information was reconciled with the
known total hours spent cach week. This allowed lor task level comparisons for the
existing and tesl process.
Although we believe meru costs reported 1o this paper are representative of menu
costs In the U.S. drugstere industry, we should mention that they may be biased up-
rard because the electrenic shell Tubel company had an incentive to overestimate the
magnitude of menu costs inorder to setl ity computer-controlled price change sys-
tems. We, however, think that menu cost measures we report here are not suhject 1o
significant biases of this sort Tor a numbcer of reasons. First, the measurements were
mide by the electronic shelf label company people working alengside with the
chuin’s employees, together (ollowing and documenting their activities, and using
the company’s wage tigures. Second, time und motion measurements of the tvpe
used for measuring menu cests we report here are routinely done by drugstore chains
themselves inorder to assess the efficiency of their price change processes. The man-
agers compared their ligures o the electronic shell” label company figurcs and in

3 The company that provided us with the didacis also the souree ot the datused by Levy etal, (1997,
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most cases found them o be sumilar. If there was o diserepancy between the two, the
clectronic shelf Tabel company studies vsed the more conservative estimate. Further.
these ligures were preseated to upper management of the chain and they were found
1o be representative of its cost structure. Moreover, the validity of menu cost esti-
mates constructed by the clectronic shell label company was not disputed in these
mectings. If there was any disagreement between the electronic shell label company
and the chain. it was about the size of the savings the clectronic shelf label system
would provide, not aboul the accuracy of menu cost measurements themscelves. Fi-
nally, we looked at these reports and scarched for ligures that could be biased up-
ward, There were a lew. such ay goodwill cost estimates and inventory holding cost
estimales, and to be on the conservative side. we did not include them in our mea-
sures of menu costs. Thus we oaly report measurements Tor which we could see no
upward bias. Note, however, that menu cost figures we report here Tor the drugstore
chain are also biased downward because we were unable to measure in dollar terms
several components of menu costs and thus they are not included in our estimates,

The retatler involved in this study is a large 1S, drugstore chain.* At the request
of the chain and the clectronic shelf label company, we need to keep the chain’s
name anonymous. Thus, we are not able to report any detailed description of this
chain, but it is rcasonably representative of large drugstore chains currently selling in
the United States. According 1o the National Association of Chain Drugstores, as of
1995 there were 28,381 chain drugstores operating 1n the United States with total an-
nual sales of $65.1 billion.” This conslitutes about 80 percent of the total, chain and
independent drugstore sales (combined) of $81.4 billion, so the chain in our study s
a representative of a major class of the retail wade

Tahle | reports some general mformation about the chain drugstore we study. Ac-
cording (o the first column of the table. the drugstore chain tends to carry around
15,000 dilferent products on a regelar basis.” On an average week the stores of the

4. The specilic chaln we study operates two types of stores. One type ol store is the standard stand-
alone store. The second 1ype of store s located inside o supermarket chain. The representative sumiple
stores selected for the study that collected the dati set we use here included both types ol stores, at least
two ol each type. The ligures reported here are their averages. These stores are identical o cach other in
terms of pricing practice, price change frequency, store size. and managerial structure, The enly main dit-
ferenee between them s in the type of producis carried. For example. the stores located within sapermar-
kets are carrying more items not sold by the supermarket, Overall, the stand-nlone stores tend w curry
areater variely of products in comparizen 1o the stores located within supermarkets. [n our sample, the dit-
ference in the number of products carried was ahoul 15 percent.

5. The source ol these hgures is “Positive Sign: Chain Drugstore Sales Came on Strong in 1995, Nu-
tional Association of Chain Drue Stores Reports.” Drag Topics. Tanuary 8. 1996, vol. 140, uo. [ p. Y1,

0. The wtal revenue estimate of $81.4 billion is an average of two estimates we were able 1o Gl (it
$80.8 billion reported in “Annual Drugstore Sales Nearty Double in Decade” Prvg Topics, lune 13, 1994,
vol. 138, nos 1 po T8 and (1 $82.4 billion estimate derived by Niclsen company from its Household
Pancl Survey as reported in “Latest Nielsen Data: Inside Toduy ™ Drugstore Shopper,” Drng Topics, Tune
13, 1994, vol. 138, no. 1. 89-100.

7. The source of this ligure is w0 pational trade publication that explicitly identihies the drugstore chain
we study. and therefore, (o proteet the chain's anonymily, we cannot report the exact reference. 1t should
be mentioned, however. that an internal study ol the electronic shell label compuny reperts o similar lig-
ure. Although chain drug stores often have about 200000 =25.000 universal product code (UPC) numbers
in their compuier databuse. there are usually no more than about 15000 products actually carvied at any
given time. The extra universal product code numbers are for seasonal sizes and packages of products, Tor
promotional packages and products, and lor discontinued products.
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TABT I
Wikiy FREgrsey oF Prict OrisNets

Thnp sy Superiuhel
Chaemn Chinny
Approximiate number of products carried 15000 25.000
Number of price changes per store per woek 1121 3916
Percentage of products Tor which prices change noan average week 7.a4% 15.66%
Nz The dawe for superiahet chains are reproduced Tromebesy eeal C887 TTable Eonerage of Claaes A 1 See the teat fon detals

chain change prices o 1131 products. which constitute ahout 7.5 pereent of the
5
products they carry, on averuge.

20 ABSOLUTE MEASURES OF MENU COSTS

Our data contains dollar measures of the following two components of menu
costs: (1) the costs of the labor used in changing price tags and price signs on the
store shelves, and (23 the costs of printing and delivering these shell price iags and
the price signs. The Tormer conststs ol (i) the cost of labor used in preparation of the
price change process. (i} the cost of fabor used o actually change the shelf price tags
and the price signs. and (iin the Tabor cost of verifying the accuracy ol the price
changes onee these changes have been implemented. Below, we go through cach of
these cost components in inore detail (see Table 2) Followed by a comparison ol the
results we report here Lor the chain drugsiore with the results Levy et al (19497 re-
port for large ULS. supermivket chains.

2.0 Cost of the Labor Used 1o Change Shelf Prices

The price change process, as descrbed below. is performed cach week. The only
difference from week to week is in tae products tor which the prices are changed. A
price change process begins by preaaring for it Tor this new shelf price tags and
price signs are erdercd an:d delivered, which are sorted by departments, The intor-
mation en specitic price changes and the products o which they apply is also re-
celved 1 the form of computer printout. As the price change tme approaches the
store-level employees in charge ol the price change process collect these reports and
price tags and signs along with office supplics and 2o to the desigrated aisles where
the shelf price tag and price sign changes are physically done. To compute the total
labor time used in changing prices on a weekly basis, we combine data collected
through in-store tme and raotion ohservations with the inlormation on the volume of
producis for which prices are changed. These weekly hours are multiplicd by the

8. Note, however, that this doss not mean that alter about one vear prices ol all products the store car-
ries huve been changed. This is because many product prices are changed very infrequenty. Unlorto-
natety, our data contains no information on the distribution o price changes across speeific product
categorics,
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TASLL 2
ABSOUUTE MEASURES OF THEE ANND AL MG COSTS PLIE S TORE (1992 Dop i ars)

[N Supermarket
Monu cast compea g Chiatin Chins!
Labor cost ol price changes tincludes costs of price chanree preparation
and price chiunge veritication) $15.461 $74.267
Costs of printing and debivering new price Ligs $1.159 $6.014
Total amnual mzng costs of Tabor ind new price tags per slore $19.620 $80,281
Cots ofistihes made during the price change process $h 103" $20.140
Cuosts of in-store supervision of the price chunge process $1.138" $35.466
Tord annual menu cost per store $24.95] S103.887

Sovres i The bt bor spernurhet chains ane reprodoced T ey et 418 Table T veruee of Clains A1 e soi ol Bl cost
ot procy amd iy prepmatiei. price Changes, aml price g vertication i the i)
labor cind ol price sond sign chamges T e soperiber chains e reported o ey elab 41995 See the ead B e detils.

il the mstiche amd mstore saperyison vosts line nan beea reperted forihe elaan drnssore by the cleciom stell Tibel voungeiny. There-
Tore, tmitha the sl e comparrean prssible.se hase esimited emvsing fhe fitieof these o cotpoacits relative o he ot Bbog cost
ol e changesas vepuorted Tor e sopemacket chains i e iighi o side cotimn ot e abwove table. Thos, by assomgion, e e of
Ui 3 stk costlabin vosls s ghe s ey et eetal Tormants, 02702 i his cise, Sinelardy, e ritio ol the in store SUPCT¥ISION
comtlabor costis e sanie acriss the B el Sormats AT 3 s e

clumges trowes Dand 75 Tl shures ol prce

wage rales tadjusted Tor fringe henelits) of the employees used in the price change
process (o give us the otal menu costs associaled with the labor required o change
prives.

Labor Cost of Price Chuange Preparation. The store-level price change prepar-
aton on average tikes 13 weekly hours, of which 8 hours are spent on Mondays
(4 hours are spenl on cosmetics preducts, 2 hours on over-the-counter products, and
2 hours on the rest of the products), and 5 hours — on Fridays on all advertised (that
is. sale) products. The hourly wage ol the workers doing this preparation is $9.440,
which inclwldes 33 percent loading for fringe benetits. Thus, the annual labor cost
component of menu costs spent an price change preparation equals 13 3052 » 9 44 X
(L7948 = $5.050.” This constitutes 32.7 percent of the tolal labor cost component we
measure mn this study.

Labor Cost of the Actial Price Changes, The physical shelf price tag and price
sign change process is very repelitive and time consuming and involves (he follow-
g main steps. A worker collects the new price tags and the new price signs along
with the compuler printout of the list of the product for which prices need o be
chinged. Then the worker needs 1o locate the aisle, followed hy the product category
greup, and finally the product itsell. Once the product is focated, the worker removes
the old price tag or the price sign from the shell and replaces 1t with a new price tag
or i price sign. These steps are repeated until all price changes are done. In total, the
chair drugstore on an average week uses 21.8 hours of labor o actually implement

4o The adjustinent Tuctor, 07948, i the ratio of ot weekly price changes (1131 mnd wotal weekly
price g changes £1A423), The measures of the variows mene cost components reported by the electronic
shell Tabel company are bused on the weekly price g changes which i addition to price changes also in-
cluces replcement Tor damaged or Jost price tags. Sinee the cost of a price tag change stoald count as
purt ol the menn costonly o the exient that i imvolves actual prive change. we have adjusted all mena cost
mewsures wo report here dowinwaed by the factor 8.795 1o captwre only the cost of the price tag changes
that are related 1o aetual price changes.
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these price changes, which in annual terms costs 218 3052 X940 3 (L7948
$8.469. This s the largest compenent of the Fahor cost we measure  (his study, con-
stituting 54.8 pereent ol the tal labor component of menu costs.!”

Labar Cost of Price Change Verificarion. Chain drugstores put considerable el-
fort und resources into building customer conflidence that they ofler Tow prices.
Frequentty, however, discrepancies oceur between the price al the shell and the
price at the checkout cash register, This dumages the consumers” confidence which
nnposes costs on the retailer 0 the Torm of lest customer goodwill and the re-
sutting damaged reputation for the chaing which can be substantial (Okun 198 1).
To minimize these costs, workers equipped with a list ol new prices 2o back to the
aisles to verily that the price changes have been done correctly, This task requires
an average of tive hours per week. leading lo annual menu cost ol S <0532 X 940 X
(17948 = $1.942. This isx the smallest component of the Libor cost we measure in
thas study. constitutiag only 12.5 percent of the total labor cost component ol menu
cost.

Thus, the tedat annual tabor cost of price change preparation, price change imple-
mentation, and price change verilication comes o 5050 8469 4 ] 042 = §15.461
{see Tuble 2, row ). The Tabor costs associated with changing prices are the largest
component o menu costs we report in this study. making up aboul 79 pereent of the
tolal menu costs, Note, however, that menu cost measures we report do not inclhude
several components of menu costs, thereby probably biasing downward the esli-
mates el imenu costs.

2.2 Costs of Printing and Delivering New Price Tagys

There are dircet costs associated with printing amd delivering the price and sign
tags. The order for new price tags and price signs must be recorded and processed at
the chain, sent 1o the printer. recorded and processed at the printer. printed. pack-
aged, and then delivered wr cach store. The otal wnnual stock and printing cost ol
price tags cquals $4.778 per stare, which is based on 1423 price tag changes. There-
fore, alter multiplying this by (he factor of 0.7948, we ger a total anoual cost of
$3.797, which is equivalent o 6.46 cents per price tag {(lor 1131 weekly price
changes). The annual cost ol delivering these price tags, after similar adjusiment.
comes to $362 per store. which s equivalent 0 0.62 cents per price tag. These two
ligures combined yiekl $4.159 per store as the 1otal anmual cost of printing and de-
fivering price tags (see Table 20 row 2). These costs constitute about 21 percent of the
ot menu costs we report 1 this study.

100 While curancasures ol ibor cost conld overstate the true cost ol changing price e drogstore
chain hourds Labor o save liring and Tieing costs s s nol hely o e the case for several reisons. Uivsn
the exstimated cost ol the labor tsed mochanging price i hased on actial Hme and motion measurctuents of
the mimimnan amaeunt ol tme and fihor required w aecomplish the tsk. Second. the adjustment in the
amait ol lshor s isually done throuch hours worked. which mabes cost of hiving and Hring Jess relevant.
And third, the workers on the floor aie routinely moved from tisk (o sk fstocking. cleanimg. mventory
checking. price changing, price checking, custower service, cish register, etesd mad 5o ihe opportunity cost
ol chunging a price is not zero.
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2.3 Total Menu Costs

The total annual menu cost for this drugstore chain is the sum of the components
described in sections 2.1-2.2, which according Lo the third row of Table 2 yields a
total amount of $19.620 per store on average.

1t should be emphasized that in this paper, as in Levy et al, (1997), we only report
measures of the marginal cost of changing prices. The costs of putting a price tag for
the first time, and other costs thal would be included in the average cost, are nol in-
cluded in the figures we report. Moreover. the most time-consuming steps of the
price change process need (o be repeated cach time a price is changed. These include
the steps undertaken during the stages of changing a price tag, changing a price sign,
and verifying that these changes were done correctly.!” Also, we could not find many
tasks that generated significant returns to scale. Further, the menu cost measures we
report do not include the cost of changing prices in cases where items are moved
from shell to shell, or where shelt space is reallocated by increasing the shelf space
for some products at the expense ol others. However, they do include the cost of pric-
ing new products when they are first introduced. Although this could bias the menu
cost measures upward since it really captures the cost of pricing rather thun the cost
ol changing price, the size of this bias, in comparison o the number of products for
which prices arc changed each week (1,131), is marginat due (o the small number of
new products {about ten to thirty) the chain drugstore introduces each week.

2.4 Comparison with Supermarker Chains

As Table 2 indicates, in absolute terms the total annual menu costs per store for
the chain drugstore constitules only about a quarter ol the total annual menu cost of
the supermarket chains. The main reason tor this ditference is the significantly less
frequent price change activity at the drugstore chain: we tind that the chain drugstore
changes prices on an average of 1,131 products each weck in contrast to an average
of 3,916 products at the supermarket chains. The large difference in the [requency of
price change activity between these two retail formats may be due to ditferences in
the target customers ol the two retailers, Specifically. studies have shown that super-
market customers may be more price scnsitive than drugstore customers (Quelch
1981; and Bob Ruckert, in private conversations). Further. most people spend more
money in supermarkets than in drugstores: a basket of products bought on an average
trip te a drugstore is significantly smaller than what most of us buy during our
weekly supermarket visit, and according (o Nagle and Holden (1995), customers
tend to be more price sensitive when total expenditures are higher, ceteris paribus.
Another reason for this difference may be the different shopping patterns and buying
cycles of customers frequenting these two types of retail formats. Customers at

1. According to Levy cLal. {1997, Table 10, about 85 percent of the resources devoted 1o changing
price tags and price signs in the retl supermarket chaing are used in the stages ol price tag change
process, price Lag change vertheation, handmade price sign change process, and preprinted price sign
change process, Further, Tevy et al. (1998, Figures 3, 4, 8, and 9 and their corresponding Tables 4, 6. 10,
and | 1) report that most me consuming steps undertaken during these stages must be repeated cach lime
a price 15 changed.
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drugstores wend to buy much less trequentiy refative o supermarket customers who
usually shop for the basic items at least on i weekly basis. Also. the purchases made
al drugstores tend to be more randont.'> The tower frequency of price changes at
chain drugstores is 0 major reason why chain drugstores have the lower menu cost
per product and the lower menu cost 1o gross margin ratio relative to the supermarket
chains.

3 RELATIVE MEASURES OF MENU COSTS AND THEIR QUANTITATIVE SIGNIFICANCT:

L order o assess (heir relative magnitude. we express the absolute measures ot
the annual menu costs relative to the chai drugstore’s (1) net margins, (i) revenues,
and (ii1) number of price changes (see Table 3, rows 3 5).1% Below we discuss these
figures and compare them with the igures reported by Tevy et al (19973 for large
LLS. supermarket chains.

I Relative Measures of Menu Costs

Net margins of chin drugstores of the size studied here average about 2.75 per-
cent ¢l revenues. Further, the revenue for an average store is about $3.330,000 (sce
notes d—e beneath Table 3 for the source of these figures). und theretore, menu cost
to nel margin ratio at this cham drogstore averages 21.3 pereent, which scems sub-
stantial."* As a share of revenues, menu costs constitute .39 percent. Finally, we find
that mena costs at an average store equal $0.33 per price change, which s computed
as the ratio of the total annual meno costs (519,620, from Table 2) to the annual Tre-
quency of price changes (1,131 > 52 from Table 1.7

12, Consistent with these arguments e these Taetss (1) Most ol the products i the dragstore have a
fomger sbell-hie than 1o the supermarket, (2) imventory turoover isanuch slower in the drogstore. and (3}
drugstores are not volinne driven o e samoe extent as superimarkets

120 We also report menu cost aures relative 1o the number of products carried as well as relative 1o
store™s mross revenues (see the s two rows ol Table 33 These caleulations yield menu cost per product
cartied of 137, and menu cost o oross nargin ratie of 171 pereent.

[4. This is consisient with the indings of Blinder ¢cal, t19498) who report that 6201 percent ol the pric-
Ing managers they surveycd face nontrivial costs of changing prices which they consider an important bar-
ricr 1o ficgaent price changes. Furthermeore, £3 percent of the firms indicate the prosence ol explict costs
of price adjustment. and anadditional 21 pereent the presence of explicit, but irivial. costs ol price ad-
Justinent. Thus, their lindings suggest that over 69 pereent ol the price managers in their sample seem (o
lace a lixed cost of changing price. thid s, menu cost, Ondy 136 pereent of the managers interviewed -
dicated o presence ol some versionds of aconves cost ol adiostment, {The remaining 1723 pereent indi-
cated a presence of both, fixed as well s convex costs of adjustment,y In sum. the everwhelmimg majority
ol the Hirms surveyed secm o face some Torm ol menu cost.

15, Menu cost per price change. $0.330 we report here is lowey thun the figures seported by Slade
{1998). There are several possihle reasans for this: 1) our menu cost ligares are based onaclual measure-
ments of the resourees that eo o the price change process, whercas she csUmiles menu cosls coono-
metrically as madel coetiicionts using i mix ol store-leve] poce and agaregate cost dalis 121 we cover
15,000 products the chain deugstore carvies rather than o single product category: £3) our menu cost lig-
ures do not include all components of menu costss and (4 there conld be difterences in wage rates which
may be huportant given the significanee of the Libor cost component i menu costs,
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TABLE 3
RELATIVE MEASURES OF Mt CosT {1992 DoLl ars)?

Lyrugestore Superimket

Chitin Cluins”

Menu cost ol labor and new price tags per product carried” $1.31 §3.21
Menu cost ol labor and new price & 1-‘s/-‘|ut.~. margin' 1.71% 2135
Menu eost of labor and new price t wx/ncl m‘m_mkl 21 .30% 26.67%
Menu cost of labor and new prive | l‘T\,"lL\LiIlIL‘w 0.59% 0.53%

Menu cost of labor and new price lags per price change” 50.33 $0.39
Total menu cost/nel margins 27.08% 35074
Tolal nienu costrevenues (1.74% 0.70%

Total menu cost per price change 50,42 50.52

INOTEss Gy Al ive relaiive jucasires of menu costs reported mothe top v o of e table, use the motal annual menu costs of Thor and new

prive tags Table 2, 0w 35 as the mumerator The bottom three wensures (lower paneli use U ol mnag? menw cost Clable 2, botlom row]

et the nnerator,

(3 Thie numiber of products carned comes Trom e st of T INL

(b Fhe annual gross margin per store for the supernirked chidns is M 179 per stare onaverage, based on 25 percent of revenues ceporied

in note (31 bebow (Hock, Drise, amd Puck 190 Neeperaeerhet Bisiness, “Consinwer Expendiures Study,” vol. 80 1993, p, 32), For the

drugstore chain. it cquals SETHE000 per store anaverage. Tased on 28 percent ul revenucs teiven in note ¢ below ) as reported by (" i puerite

Eirom s Keport £ Corporate Growth Sieategies i a Recession, Tuly 1491, vol. 9, ao v, S Tor a similar el drugstore, Wilsreen Ca.

(d) The v annual net marein Fov the supermarket chains is $301.054 prar stare, based on D percent ol revenues, (Mantgomaery 9941 For

U chuin 4 ore it euals 402,125 based o 273 poreent of revenoes ¢ (o af Brsiness and Snduseriad Financid Bavios, Vnglewand

CHlls. Prentice Hall, 1996, Fhe revene fieurs e provided in e (e belom

nnual revense per store for the \Llpum whet and drugsiore Imm\ we SITAS2 T 10 and SO0, respectivedy, The souree of

ure is Supersarer Business CComsnmer Lxpenditures Stuc 29 The Bilter dignrs s am aserage of twaesti-
re able v Tinds S 00000 revenue reported m. the teading <Jr green Co, Ty Barrons A Winmng Preserip-

tion,” March 7. 1994 vol. 740 nos L p. 21 add S2.600000 revenue reported (i s privale comversation) by o i wnager off @ smaller vhain

drugstore

(1) The number ol prive changes comes Tront the second row of Table |1

the Inlmu

3.2 Comparison with Supermarket Chains

In order to compare these tigures to the estimates reported by Levy et al. (1997),
in the right-hand side of Table 3 we report equivalent relative measures ol menu
costs [or four large U.S. supermarket chains they study. Menu cost per price change
in these supermarkets average $0.39. which indicates that the magnitude ol menu
costs per price change is similar across these two types ol establishments. Further,
menu cost 1o revenue ratio al these supermarkets average 0.53 percent, which again
i$ similar 1o the magnitude of .59 percent we find for the drugstore chain.

Menu cost ligures we reported so far include only the fabor and price tag costs. In
addition to these two components, menu cost measures reported in Levy et al. {1997)
alse include the costs of mistakes made in the price change process as well as the
costs of in-store supervision of the price change process. L turns out that the relative
magnitude of menu cost figures we find (or the chain drugstore docs not change dra-
matically it we add estimates ol these two components. For example, in the bollom
three rows of Table 2 we report the estimates of these two components aleng with
tota] estimated annual menu costs for the supermarket chains as reported by Levy et
al. {1997, along with the corresponding tigures for the chain drugstore. In estimat-
ing these costs for the chain drugstore, we have used the ratio of the missing compe-
nents (mistake and in-store supervision costs) to the labor cost, as reported for the
supermarket chains, to approximate the corresponding ratios for the drugstore.' In

16, Sce note (hy beneath Table 2 for details. [Uis likely that the chain drugstores also incur these forms
of menu costs. Indeed, discussions with chain drugstore managers reveal that handling mistakes, espe-
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the bottom three rows of Table 4, we report the key relative measures of total menu
costs per store: the ratios of menu costs to net marging and menu costs 1o revenues,
and menu costs per price change. As the table indicates, these figures remain stable
across the two retail formats, These findings suggest that, at least for the menu cost
components considercd, the menu cost figures reported here and in Levy et al.
{1997) may he generalizable across multiproduct retail formats that rely on posted
prices.

3.2 Quantitative Significance of the Menu Cost Figures

To appreciate the quantitative significance of our lindings, note that supermarket
and drugstore chains combined constitute about $450 hillion in annual sales, or
about 20 percent of the total retail sales,'” Retail sales account for about 9.3 percent
of the GDP.'® Therefore, the menu cost fgures we lind may apply o as much as 1.93
percent of the GDP. Morcover, the menu cost figures we present here probably apply
to a much larger proportion of the retail sales. This is becuuse the price change prac-
tices we document here are commouly used in other types of multiproduct retail es-
tablishments, such as department stores, hardware stores, specialty stores, ele.

In order to assess the macroeconomic relevance of the menu cost ligures we find,
consider the numbers reported in Table 3. which show that the menu cost to revenue
ratio for the drugstore chain averages (L.74 percent. Similar figures have been re-
ported for the retail supermarket chains by Levy et all (1997 which suggests that
these figures and the conclusions that follow from them may be generalizable to the
broader category of multiproduct retuil settings that rely on posted prices. Levy et al,
suggest that menu cost of this magnitude is noatrivial and may be sullicient to form
# barrier to price changes. when interpreted in the context of the theoretical menu
cost models of Blanchard and Kiyotaki (1987) and Ball and Romer (1990). The ex-
istence of numerous unmeasured menu cost components discussed below also raises
the strong possibility that the uctual menu costs incurred by the drugsiere chain may
be even igher. However, we do not want to overemphasize the linkage of cur em-
pirical findings with these theoretical models because, unlike the [requent price
changes in the chain drugstore, in the macrocconomic envirenment of these models,
prices can go unchanged for appreciable periods of time.

Finally, some components of menu costs we were unable o measure due to data
hmitations: These include the cost of changing prices of the products handled by di-
rect store delivery vendors, the costs implicit in the lost customer goodwill caused by
mistakes made in the price change process, costs of informing customers on price
changes (advertisement cost), and the costs of making corporate level managerial
decisions on price changes. The amount ol direct store delivery s much lower in

cially Tor promoted and advertised items, can lead to loxt cashier and management tme, refinds. lost cus-
tomer goodwill. and inventory mistakes associated with incorrect shell tags  just as in supermarket
chains. See Levy et al, (1997, [9UR).

17. These ligures are calculated using the Citibase serics KTRR (V=313 RTZ541 (1V-3-2). and
RIZ591 (1V-3-2).

18, The ratio of the Citibuse series GAGR (X-0-15) 10 GADP (X-6-14) 15 Y.3 pereent.
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drugstores than in supermarkets (about 2—5 percent, in contrast (o 2040 percent in
supcrmarket chains), and the costs induced by the mistakes made in the price
change process are also likely to be lower due to the lower volume of prices
changed each weck.

Costs of managerial decisions on price changes, however, may be important, Sev-
eral authors have suggested that this may be one of the most important components of
menu costs."” Much like supermarket chains, prices at drugstore chains are generally
sel al corporale headquarters in a meeting held weekly. At this meeting the manager in
charge of sctting prices for a given product will look at a varicty of information in-
cluding (a) any manufacturer wholesale price changes and promotions, (b) past sales
for this product, and (¢) competitors” prices from the last week. Based on this infor-
mation and discussions with other managers, the corporate manager in charge of price
setting will decide whether to change prices, and if so, by how much. We do not have
data on these costs although it is likely that the wage rates of pricing managers at the
corporate headquarters are higher than at the store level. Also. since the pricing deci-
sions made af the corporate level have chain-wide significance, it is likely to include
more considerations than price change issues arising at the store level. We should
noie, however, that these pricing decisions are made for the entire chain and therefore,
these costs per store may nol be as high, especially for the lareer chains.™

4. PRICE CHANGE ACTIVITY QF THE CHAIN DRUGSTORE

We find that the chain drugstore changes prices on an average of 1,131 products
cach week. Of these price changes, 694 are promotional price changes. Specilically,
401 are sale price changes, 250 are budget buy changes, 14 are rebates, and 10 are
clearance items (sce Table 4). It is clear from these figures that o great deal of the
price change activity in the chain drugstore is promotional in naturc. Over 61 percent
of the price changes seem to have some advertising or merchandising dimension. In
the grocery industry promotional pricing of some lorm is also the norm in many cat-
egories.”! This points to the promotional nature of price changes in many retail cs-
tablishments where posted prices are the norm.

This suggests that the benefits to frequently changing prices through promotions
can be high when tirms post prices. For exampie, Hoch, Dréze, and Purk (1995) find

19. See. for example, Ball and Mankiw (1994}, Kashyap (1995}, and Meltzer (19951, Since the elee-
tronic shelf fubel system was not designed 1o save the costs of corporate headquarter managerial lime
spent on price change decistons, the clectronic shelf label company did not measure this compoenent of
TR COSTS,

20, Levy etal. (1997) estimate that the chainwide managerial decision costs for supermarket chains
fall in the range of $2.3-$2.9 million a vear, or shout $7,250 per store. They show. however, that a decen-
tralization of the price change decisions may casily double {or even triple) the slore-level menu costs.

21, For cxample, Dutta. Bergen. and Levy (1998) and Tevy, Dutta, and Bergen (19967 find that at ome
major midwestern supermarket chain in the frozen and refrigerated orunge juice categorics, al least one of
the three brands of the vrange juice they studied was promoted every week throughout the year. Thus al
lcast L/3 of the category was being prometed, and an even higher percentage of the category was being
sold at promoted prices,
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TARIE 4
WERRKLY SCHEDULE oF Prick Criasais axn T Frrogt eney gy Ty e or Mreiasiise.
Chaen Drngsturs Superonackt Cline A°

Syl e ol e Nember al i ol 1he
psadugts sk when products wech s hen
Tor whieh e iekees Lo which the prces

Type ol nierchdise pves vlange are chanped Tope ol sl prices chang.: e changed

All advertised 401 I'riday

products tsales) (3544

Basic price related 137 Memnday Gieneral merchandise. 7 Saturdday

changues (3.6 advertised (1.7

Budgat buy 250 Monday Girocery 2oHoi Sunday
(2210 (i)

Compare and save [< Monday Mkt fproduce) L7t Sunday
i11.7%) 4.0%)

Clearanee items 0 Monday General merchuandise 1853 Monday
10,947 (BRI

Ruebhate 14 Monday Crrocery, advertised K2 Tuesday
t.2%) 11.9% )

Lotal nuniber of R Total number of 4278

weehly price chunges [RIEYIE! weekly price changes IENES

SNovsvan The it o the supemsarhet e reprodoced Frome Tevy etab 4 (997 Table V]

that high/low pricing wis more profitable thar a Matter every-day-low-price strategy
for the stores in their sample.” Carlion (19863 has suggested that changing prices
frequently can make it more difficuft Tor customers 1o compare prices of branded
items across retail outlets due to higher search costs, This would be similar (o using
price complexity 1o create dilferentialion between retail outlets. Similarly, Bergen,
Duttit. and Shugan (19961 show how product variaton can be used o create com-
plexity. induce higher search costs. and thereby lead (o differentiation across retail
outlets.? Also note that the promotional price changes observed in the usual retail
settings (such as supermarkets, drugstores, departiment stores, hardware stores, cle.}
usuilly imvelve price fluctuation between the regalar and few sale prices. For exam-
ple, prices are eften marked down by, say 10 or 20 percent, typically Tor a peried ol
one week or sometines two, and at the end of the “sale™ peried prices go back to the
oviginal level.™ This suggests that such traditonal forms of temporary sales may be

220 Under the overy-day- low-price strategy. the retailer’s prices are low Tor an extended periods ol
time and theretore it will ofter fewer promonional sales or discounts. Under the high/low pricing sirategy,
in contrast, the retuler’s prices are higher, and the retader ends w offer more frequent discounts through
sitles and promotions, The pricing strategy. therefore. witl have an effect on the frequency ol price
changes observed.

230 Another reason for the freguent price chinges of the drugstore chain is the heree competition i
fuces (Blatthbere und Neslin, 19849 Nagie and Holden, 19953, The margin in the retal drugstore industry is
2-3 percentat most, The main reason tor sueh o Jow marein s the eatent ol competition wilh nuny -
tional and replonal chains all competing in cach market. Also. there is o strong competition in many prod-
uel categories such ax health, beanty, paper products, and analgesics. from nondrogsiore retailers.,
including grocery stores. supermarket chaing, discount stores. and mass merchandisers. Note that product
cutegories such ax healthe beauty, paper products. and imalgesios e the categories that expericnee the ma-
Jority of the price changoes. wd this seems 1o he dircetly related 1o the level of competition in the retadl
drugstore industry.

234 Similar sale paterns have heen documented Tor the renil orange juice market by Duttie Bergen.
and Levy ¢1998) and Levy, Dutta, and Bergen ¢1996),
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designed to assure the consumers that a markdown this week is not likely to be fol-
lowed by an even larger markdown next week (Okun 1981; Warner and Barsky
1995; and Warner 1993).

It is also interesting to note that promotional prices are set during different days of
the week in the different retail formats. [n the chain drugstore this is done on Fridays,
tied to weekend advertisernents, whereas at supermarket stores it is typically done
early in the week. Thus drugstores’ advertising and price change process is more in
line with weekend shopping considerations (Warner and Barsky 1995). This is prob-
ably due to the differences in the buying process of drugstore and supermarket cus-
tomers. Traditionally, food scctions in local newspapers are published midwecek,
such as on Wednesdays, and supermarkets often choose 1o promote their products in
those sections. Comparing the shopping behavior of supermarket customers with
drugstore customers, supermarket weekly shopping is more regular than drugstore
trips. This is probably because of the large number of items needed on a weekly
basis. Further, most {ood items are not durable and hence they have 10 be purchased
more frequently. Most of us have experienced writing or using a shopping list. And
foed expenditures are significant enough to be part of family budgets. Therefore,
given the weekly shopping planning cycle, supermarket customers may need a day
or two to be able to use the promotional information effectively.™

5. TIMING OF PRICE CHANGES

We also have some evidence that these firms’ pricing scheme has some time-de-
pendent element. The price changes of the chain drugsiore are done regutarly on a
weekly basis, which is very similar to the weekly pricing cycle reported by Dutta,
Bergen, and Levy (1998) and Levy et al. (1997, 1998) for large U.S. supermarket
chains. The prices at the stores of this particular chain drugstore are changed on the
same days of the week (see Table 4). Specifically, the stores change the majority of
their prices on Mondays. These include all unadvertised prices of cosmetics and
over-the-counter drugs, which make up 65 percent of the labor cost (730 weekly
price changes of the total 1,131). The remaining 35 percent of the labor cost is spent
on changing prices of all advertised products (401 weekly price changes), which is
dene on Fridays. Thus all price changes are done within a period of two days. Levy
et al, (1997) provide evidence (reproduced in the right hand side of Tablc 4) that the
large U.S. supermarket chains tend to follow a similar practice.”® Specifically, they
find that 96.4 percent of the weekly price changes in the supermarket chains are
donc during a two-day (Sunday and Monday) period, on a regular basis. Lach and
Tsiddon (1996b) suggest that at a multiproduct firm, store-specilic menu costs may
induce this kind of price change timing synchronization. Many components of

25, This is especially true il they use coupons which must be clipped {tom the newspaper.
26. Note that the existence of such a work-week schedule may muke search costs and demand elastic-
itiecs vary across the week.
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menu costs we document in this paper are indeed store-specific. rather than prod-
uct-specific.

This similarity in the price change process provides empirical evidence in support
ol the idea that firms sclling many products and relying on posted prices tend to usc
a [orm of time-dependent pricing rules, as predicted by Carlton (1989) and Sheshin-
ski and Weiss (1977). This may be due to the large amount of information and coor-
dination effort required to change the prices of huge number of products they carry.
This is consistent also with arguments made by Danziger (1983). Caballero (1989),
and Ball and Mankiw (1994), who sugpest that time-dependent price adjustments off
the type documented here can be optimal if the cost ol gathering information about
the state exceeds the cost of making the price adjustment itself. 1t could also be due
to the use of promotional pricing, which requires advance planning with the newspa-
pers (or other advertising outlets)y and may be tied to the consumer buying patterns,
weekly shopping phenomenon in the case of supermarkets, or sporadic weekend
shopping at drugstores. Overall, our evidence 1dentifies two major retail formats that
use a version of time-dependent pricing rules providing some cmpirical support 10
the common use of such rules in the cost-of-adjustment literature,”™’

6. CONCLUSIONS

In this paper we present an analysis of the price change process at a large U.S.
drugstore chain, and report the results of direct measurements of some components
of menu costs this chain faces. We find that menu costs per price change for the drug-
store chain are similar in magniwde to those reported for farge U.S. supermarket
chains by Levy et al. (1997). We also show that both retail formats rely heavily on
promotional pricing strategics, and that both use a form of time-dependent pricing
rules. This suggests that at least some components of menu costs we study arc likely
10 be generalizable across a much wider varicty of multiproduct retail formats that
use posted prices.

While our data do not talk dircetly o the issuc of monetary nonneutrality, recall
that menu costs are relevant even if they are small since they may be sufficient to
generate large aggregate rigidity. Thereflore, as Blinder (1994), Kashyap (1993),
and Slade (1998) emphasize, it is important 1o scarch for direct evidence that such
costs are indeed present at the micro level. By directly identilying, documenting,

27. This docs nol mean, however, that state-dependent pricing rules are unimportant. Even if price
changes across product calegories follow a prescheduled weekly time table. the decision on prices of
which products to change is likely 1o contain a stale-dependent component. For example, it could depend
on changes in supply and demand conditions such as competitors price change deeisions. Lach and
Tsiddon (1996h) suggest that 3 multiproduct retailer experiencing both, store-specitic and product-spe-
cilic shocks. are likely to make buth. time-dependent as well as state-dependent types of price adjust-
ments. kU should be mentioned that, unforunately, the data we have do not allow us to be moere specilic
about the nature of 1ime versus state dependence ol the price changes at this drugstore chain. 1a particu-
lar, based on the data we have. we cannot really (ell whether the probamility of changing a price is a
function of the number of periods that have elapsed since that Yast change oceurred o perhaps that prob-
ability is history-mdependent.
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and measuring the magnitude ol menu costs at the store level we are taking an im-
portant step in that direction. Clearly much work remains 1o be done.

A possible tronic limitation of this study s that if the electronic shell label sys-
tems were some day in the future widely adopted. many of these physical compo-
nents of the menu costs could be greatly diminished. Untortunately for the electronic
shelf label company, as of wday, the retail industry has been slow (o adopt this tech-
nology, however. This seems to be due to the difficulty of measuring all the benefits
of the clectronic shelt label system. the high direet cost of the system (abont
$150.0003, strict capital investment constraints. limited applicability of the technol-
ogy in some departments (For example, the clectronic shetl label system does not
work well with peg, cosmeties. and pharmacy labels), and a concern over the evoly-
ing technology standard and technological obsolescence.

It should be emphasized, however. that even il these technologies are widely
adopled, there are significant components ol menu costs that the electronic shell
label systems were not designed 10 save, and therelore these menu cost components
are here to stay. They include the costs of managerial decisions such as the informa-
tion gathering costs and “thinking costs.” and the costs born by consumers dircetly
und indirectly duc to the price changes. Vor example, Ritson et al. {1998) and
Zbaracki et al. (1999) report prelimirary measures of these managerial and con-
sumer menu costs for an industrial firm and find that these meou costs seem to exist
in the entire organization. Moreover, they [ind that these costs may he siznificantly
Jarger than the physical costs of changing prices. These preliminary findings rein-
loree the importance of studying the magnitude and the structure of the managerial
and customer menu costs, which are unlikely to change in the (oreseeable future de-
spite the potential changes in the physical price change eehnology.

This study can be extended also to other retall formats and markets. Although we
would expect our resulls 1o generalize to some of the retuil seitings with posted
prices. it is not clear how our results will generalize (o many other industry settings.
This is because there are a variety of industries Tor which the steps involved in
changing prices would be significantly different from those reported here. For exam-
ple. business-to-husiness sales which often rely on a salesforee will require changes
in the list price sheets, changes in the instructions 1o the salestoree. ete. The husi-
ness-to-business prices also often have more complex pricing schemes including
guantity discounts, bundling, and individually negotiated prices. Similarty, the very
composition ol menu costs is likely to vary rom market to market. such as maga-
zines at newsstands (Ceechetti 1986} or products sold through catadogues (Kashyup
1995). Thercfore, Tuture empirical work should [ook at these menu costs in a variety
ol other industries, markets. and countries, and should also consider other types of
menu costs. >

I8, Ax another interesting estension one could use e data reported in this paper and in Levy el
(1997} to calibrate o new Keynesian model of business cyele (o see whether the magnitde of the menm
casts we find 15 adequate for a sticky price maodel o produce predictions that mateh the data.
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