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We use a uiiiqiiL' sloiv-lcvel tiata set io diicctls mcasu iv menu costs
;uR' to stiitty '.hi.' pr ice chanj^e pruccss at a h u g e U .S . diu^ysUiie
chain. We c o m p a r e and contrast the magniludt.' C'l these measures
with similar measures Ironi luur hii;;e U.S. supcr inaikct cha ins . We
lind thai ( I ) tlie actual niagii i tudc ol' menu ciisis as a sliaic iif rc\ -
em Cs, {1} menu custs |icr p i i t c change . (3i !iic fict|iicnt use o l ' i ' i o -
molional prici:ig, and (4) ihc use of weekly [iricin;: rules are similar
across both iciaii Ibrmals . ( i ivcn Ihat the main c o m i n n n teatures of
llic-ie twci t>pi's of retail formats arc that (i) they both nsc posted
prices, and (ii i holh arc mul t iproduct retailers sell ing a large n u m -
ber dl" p roduc t s , our l ind ings sugges t that the m a g n i t u d e ol the
me lu cost c o m p u n c n t s we measure , and the price change pracl iccs
w e d o c u m e n t , may he g c n c i a l i / a h i c a c i o s s retail t o r m a t s wi th
thc ic t u o tea

IN i i t is I'AT .\< we use a Linitiuc sun'e-levcl diit;i sel lo ana-

lyze the price duu igc piiKCss at ;i liirsjc L'.S. driigslorc cliaiti, in order to dircclly

measure ihe cosis of chatiijing iKMiiinal prices (tncnii costs) the cha,iu faces. Menu

costs play an itiiporUtiil role \n tnacroccoiioiitics sittcc they can be a soutcc ot price

rigidity, and Ihtis can pr()\ idc a niictiibasctl cx[ilaiKition lor inoiiclais nonnctilrality.

Further, receni siutlies have dcnunis;ralcd Ihal mcnti cosi models may he uscfttl iti

providitig answers lo ntuncrous qticsliotis on the hclia\ ior of liic shott-run aggregalc

supply curve. Conset|ttently, mctiti custs have received considerable atletilicni in the

theoretical lileralutc as tuatiy [ircdiciions o( Ihe irLtditional Keynesian and more rc-

cent new Keynesian motlels ciuciall> ticpetui on the exisletice of some form ol pi ice

rigidity. More<n'cr. al the tiiicro level ttietiti costs tnay Ibrni a barri^^r lo intlividiial

price adjustments that tnav Icac! to iieflicicnt aliocalioiis. See, fo rexa tnp le , Caplin
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and Leahy (1991), Mankiw and Romer (1991), Sheshinski and Weiss (1993),
Andersen (1994), Ball atid Mankiw (1994), Wytitie (199.5), Romer (1996), Danziger
(1999), and .studies cited therein.

Yet, despite the theoretical itiiportance of menu costs, little is known about their
actual magnitude. The lack of empirical evidetice on the magnitude of tnentt costs
has been tinted hy Gordon (1990), Carlton (1989), Blinder (1991), Carltoti and
Perloff (]994), and Blinder et al. (199S), among others. For example. Blinder (1991,
p. 90). speaking about tnenu cost theories, states; "In principle, lixcd cosls of chang-
ing prices can be observed and measured. In practice, such costs take disparate fortns
in dilTcrenl lirms, and we have no data oti their tiiagnitudc. So the [tncnu cos[[ theory
can be tested at best indirectly, at worst not at all." Indeed, of the empirical evidence
ihal does exisl, almost all rely on indirect assesstiient of the importance of nienti
costs, The.se sludies include Sheshinski, Tishler, and Weiss (1981), Rotetnberg
(1982), Lieberman and Zilberfarb (1985), Carlton (1986), Cccchelti (1986),
Danziger (1987). Ball, Mankiw, and Romer (1988), Carlson (1992). Lach and Tsid-
don (1992, 1996a, 1996b), Eden (1994, 1995, 1996). Amano and Maeklem (1995);
Ball and Mankiw (1995): Kashyap (1995), Warner (1995), Warner and Barsky
(1995). Balke and Wyntie (1996), Buckle and Carlson (1996). Slade (1996. 1998),
and Blinder etal . (1998).

Several authors, such as Gordon (1990) and Ball and Mankiw (1994), have ex-
pressed the view that menu costs, if interpreted literally, may not be high enough to
cause substantial effects. It has been argued, therefore, that these costs should be
viewed metaphorically, like a parable, to formalize the fact that prices are not adjusted
continuously. For example, according to Ball and Mankiw (1994, p. 143), "Walras ob-
served that prices move to equilibrate supply and demand, and he captured ihis ten-
dency with the parable of an auctioneer. Similarly, macroeconomists have noted that
tiiany prices are sticky in the short run, and they capture this fact with the parable of
menu costs. It is no more appropriate to insist on an exact identilicalion of tnenu cosls
than it is to demand the social security number of the Walrasian auctioneer."

Nevertheless, in Ball and Mankiw's view "it is still interesting to go beyond the
parable to better understand Ihe foundations of nominal frictions. Future research
could examine information-gathering and processing costs in actual lirms. for exatn-
ple." Slade (1998, p. 104) aiso suggests that "given the large number of theoretical
papers thai evaluate the implications of lprice[ adjuslmcnt costs, obtaining direct ev-
idence that such costs are present seems crucial." In this paper wx' follow this line of
thought and argue that given the theoretical importance of menu costs, il can indeed
be very valuable lo identify and, if possible, measure these costs of changing prices
in real market settings. This is because such an identification and measuretnent can
be useful for our understanding of the empirical relevance of menu costs. Further,
docutnenting and tneasuring these costs are a useful step toward our understanding
of why these costs might exist. Finally, studying the sti'ucture and magnitude of
menu costs across a variety of markets, industries, and countries can be valuable for
our understanding of the role menu cosls play in the variation of price rigidity across
these and other dimensions (Caplin 1993).
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In Itiis paper we contribute lo Ihis li iciatuic hy using .i uinc|tiL- stoic-lcvcl daUi scl

lo provide direcl measures c i mcnti cost and a detailed .inalysis of ihc price chatige

process al a htige U.S. (.Iriigsioic chitiii. We h a \ e di)ilar iiicasincs o\' Iwo coiiipoiiciits

(if iiiciUi cosls: (11 Ihc cosls of ihc kibor ttsed in chunying price lags on Ihe store

shelves, and (2) the cosls ot priiitiiig and delivering the shelf price tag^. Otir diiUt sel

allows us U> nieasttrc these costs '\n grcal detail, docLinienling ihc cxacl iitne required

lor each slage of ihc price cliatigc process and the costs associ;tlCLl v\'iih Ihcni. We

also describe the cxacl mix o f i h c various price changes ihc chain makes in a typical

week, IVom basic jiricc ch;tngcs lo spcciiic proiiiolional piicc changes such as sales,

rebates, ;tiid clearance. I'tJrlhcr. we [MON ide cvitlcncc ibat stoix's in this chain change

pi'ices on ii weekly basis, ch scly i'cscinbliiig liiiic-dcpcndcnt pricing iiilos iiflcii cin-

ployed iil ibe tiew Kcyticsiaii cost of aJiusiiiiciU litcraltii"C-

Tbis paper btiiids upoii iho sttidy of Levy, Bci-gcii, Dttila. and Vciiable ( ;997 i aiid

Levy. Dulta, Bergcii, aiid Vciiabic (I99X), wbo baxc tlocttmciUcd ihc |)ricc cbange

process aiul | irovidcd diiecl mcastiiciiieiils of tuciiti costs for itiiotbct typo of i'clail

foi'iiial. large l . S . stipcimarkcl chaiiis I lc ic we cxiciid Ibcir v\ork lo a di l leir i i i type

of i-ciail foriiiat, chaiii di t iystoics. ( i i \c i i thai iitirnci'otis ;uiib(M-s (foi- cxaiiipic. Lach

aiid Tsiddoii 1992 aiid Ball aiid Vlankiw 1994) bavc suggested Ibe iiiipurUtiice of

studying price selling at e.slabli.shiiiciits selling siuall staple ictail ilciiis, this cxten-

sioii t() drugstoies is a iKtliiial slep t'orwai'd i!i llic sUid\ of iiiciiu cosls. We coiiiparc

aiid coiitrast ibc liiuliiigs we ix'poit hcie for the d tugs to ic chaiii lo ibeir lindiiigs for

tbe supcijiiai-ket chaiiis. For Ibc most .lait we (itid ibat Ibc icsulis Levy ci :iL (1997,

1998) i'cpoii iil ibcir papei' foi" siiperitiarkel cbaiiis contiiiuc lo hold for Ihc cbain

drugsioic . S|)ccilicall}. we liiul ibal iiientt costs per piicc ciiaiigc. incitu cosls as a

shai"e of i-evciiucs, as well a^ tbe level of protnoiioiial acli\ iiy, aiid Ihc tiiiic-dcpcii-

dciit iialurc of ibc price chaiigc decisioiis, are siiiiilar foi" ibc drugsloic aiid ibc sti|icr-

iiiarket cbaiiis. Givcii Ibal ihc eointiio l fcattiiX's of these two lypes of rela:l forniais

aic that Ii) tbe_\ botb use posicd pticcs, ;tiid (ii) bolb ate iuuitipi-oduci ictailcis sclliiig

a large ntitnber oi' piciducls, oui' liiidings suggcsl that llic niagtiiiude of iiietiti cost

conipoiiciils we mcastire, aiid Ihc |ii'icc chaiige practices we docuiiieiil, may be gcii-

e ia l i /ab lc across relail foiiiiats wiib inese two feaitiics, sucli as depaiiiiiciil stores,

hai'dware stoics. specialty stores, ete, . whetc the sleps iiivolvcd iii ibe price ehaiige

pi-ocess are likely fo be similar lo ibe Meps i-epoiicd aiid doeunienicd bcic.

Foi- Ibc coinponenls of the piice chaiige costs we aiv able lo inciistitc iii dollar

Icrnis, we find tbal iiicnti costs for the ehain drugsio iv avci-age $0.33 per price

change which coiislittiles abottl 0.59 percetit ol 'reveiit ics. Tliis is siiiiilar iii inagiii-

Uide to menu cosls oi SO.39 per price cbange coinpiisiiiy 0.53 percciit of revciiues

Levy el al. (1997) i"ep(nt for 'arge L .S . su|icrnKtrket cbaiiis (foi the satiie coniponcii ts

of iiictui costs) . These iiienu cost tigutes dw iioiiitivial aiid if inlcipictcd iii Ihe con-

text ol tbe exisliiig tlieoi"ctic tl iiiodets of iiiciui cosls . lbe\ iiiay eveii he sullicicnl to

loriii a barrier lo priee cbatigcs. MoiX'ovei", givcii that iiiciiti cosl ligui'cs we report

bete do not iticlude sc\cral coiiipoiiciils o\' bidadlv deliiied iiiciiu eosts . our menu

cosl cstiiiiales may be coiisideicd a lovvCi- btiuiul tif ibc irtie cosls of ehaiiying prices.

This , coinbined with ibc liiidings of Akeriof aitd Yellcii ( 1985). .Maiikiw ( I 9 S 5 ) .
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Parkin (1986), Blaiichard and Kiyotaki (1987), and Caplin and Leahy (1997) among
others, that even small tncnu costs may be sufficient to generate substantial aggre-
gate nominal rigidity, suggests that costs ol' physieally changing prices, at least in the
type of establishments we study, tnay be higber than previously thought (Carlton
1989; Gordon 1990; and Ball and Mankiw 1994).

The quanlilalivc significance of our findings becomes evident if we recall that su-
permarket and drugstore chains coinbiiied constitute abotjt $450 billion in annual
sales, or about 20 percent of the total retail sales. Since retail sales account for about
9.3 percent of the GDP, the menu cost figures we fitid may apply to as much as 1.93
percent of the GDP whicb is substantial. Moreover, since tbe price change practices
we document here are commonly used in other types of tiuiltiproduct retail estab-
lishmenls. such as dcparimenl stores, hardware stoies, and specialty stores, tbe tnenu
cost figures we present here likely apply to much larger proportion of the i"etail sales.

We also describe the price change activity of the drugstore chain in sotne detail.
We provide evidence that a large percentage of the drugstore price ehange activity is
protriotional, as is the case also in retail supermarket stores.' This points to the pro-
motional nature of many price changes in inarkets whei'c posted prices are the norm
and suggests that tbe benefits to frequently cbanging prices can be high when firms
posl prices, which is consistent with arguments made by Hocb, Dreze, and Purk
(1995), Carlton (1986). and Bergen, Dutta, atid Shugan (1996). We also provide evi-
dence on the weekly schedule and timing of price changes wbieb suggests tbat ihe
price change decisions in the chain drugstore bave some titne-dependent element.
This provides empirical support for ihe assumption of titne-dependent pricing
schemes fi-equently etnpioyed in the cost-of-adjustment literature.

Tbe rest of the paper is organized as follows. Tbe data set is desctibcd in section 1.
In section 2, we describe in detail the structure of the menu costs and their absolule
magnitude at the chain drugstore. In section 3. we describe retative tneasures of tbe
menu costs and discuss their quantitative significance. In section 4, we discuss tbe
price change activity of the chain drugstore, and in section 5, we present evidence on
the chain's timing of price changes in the context of litne-dependent pricitig rules. In
section 6, we conclude with suggestions for future research.

I. THK 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 tbe shelf
prices on a sinall catcutator-like digital display attached to the shelves. The system
consists t)f a PC-based system controller, wireless communication network, and

1. By pnimotioiULl price chaiiges we mc;in not only advcriiscd price changes such as regular sales, re-
bates, and clearance sales, but also in-store feature advciiisings such as "Manager's Special," "Today's
Special," This Week's AiivL-riised Feature," "Compare and Save." end-(it-ihe-aisle displays, etc.

2. l"lcrc we briefly describe the datascL Fur more details, sec Levy et al. (19971.
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eleclroiiic shelf labels tiiid rails. Obtaining inlnnniition IVoni the in-siore item iind (he
database, the system broadcasts this iiiroriiialiDii to the shelf labels Ihrough a con-
troller al each gondola. The system also maintains a continuous surveillance of the
clcelronic shelf labels lo ensure that they are pieseni and ihai they are displaying the
eorreet information. In addi:ion. this kibel polliug process creates data on Ihe physi-
eal location (W the label widiin the slore. The system is controlled wirelessly from a
eentral eoiiiputer where prit:c ehanges are aetually done, Beeaiise ot this setup, the
electronic shcif label systems can he jscd by drugstore chains tii greatly reduce the
physical CDSts. lead times, and the IVeLjueiicy oi' mislakc occurrences currenlly assti-
eiated with ehanging paper-iag-hased shelf priees. In order to sell the pi\H!uet. the
electronic shelf label company had to quantify the measurable benefits of its elec-
tronic shelf label systems, loi- this they had to measure the existing costs of chang-
ing shelf prices, that is, menu costs. This company received access from corporate
headquarters of the drugstore chain to go to representative stores o\' the chain and
carefully reeord ihe e.xaet sleps involved in the priee eluuige proeess, A researeher
worked with the people involved in the proeess of changing priees on the store Moor
where the shelf tags were physically changed, and undertook detailed time and mo-
tion measurements to estimate the fre(|ueney oi' various steps uiulertaken in the priee
change proeess. along with ihe required Iahor time and cost of each step. The stndy
required hundreds of man hours to eomplete and was eoiulucted over a fonr-month
period, from July to (Jetohcr of 1992.'

The study considered the entire priee change aiul its implementation process in the
ehain. Ohservatitms of the process were conducted in tour stores of the chain to ver-
ify its accuracy, Intbrmaiion reeeiveti from the ehain's prieing systems, in-store ob-
servations, and in-store counts and measurements were used to determine the
volume ot wx'jrk performed in each step of the tasks, the weekly lret|uency ot eaeh
step performed, and the amount of time requiretl to perform one unit of the work.
After eontputing the total hours per task, this information was reconeiicd with the
known total hours spent each week. This allowed for task level comparisons for the
existing and test proeess.

Although we believe mer tt eosts reported in this paper arc representative of menu
costs in the IJ,S, drugstore industry, we shiuild mention ihat they may he biased up-
ward beeause ihe eleetronie shell label company had an incentive to overestimate Ihe
magnitude of menn eosts in ortler to sell its computer-eontrolled priee ehaiige sys-
tems. We. however, think that menu cost measures we report here are noi suhject to
signitieant biases of this son for a number of reasons. First, the measurements were
made by Ihe eleelronic shelT label company people working ;don;.̂ side wiih the
ehain's employees, together tbilowing and documenting their activities, and using
the company's wage tigures. Second, time and motion measurements oi' the type
used for measuring menu costs we report here are routinely done hy drugstore ehains
themselves in order tt) assess the etliciency (»f their price change pioeesses. The man-
agers eompared their ligures to the elcetR)nic shelf lahel company tigures and in

.̂ , fhk.' coi i ip; iny ihal | ir( ividcd u^ w i lh ll iu ILI,II;I is also Iliu SOIIICL' o l l l ic (l:il:i used b_\ l,c\ v cl ; i l , ( l ' ) ' )7| .
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most eases found them to be similar. If there was a discrepaney between the two, the
electronic shelf lahel eotnpany studies used the more eonservative estimate. Further,
these ligures were presented to upper management ofthe chain and they were found
to be representative of its eost strticture. Moreover, the \'alidity of menu eost esti-
tnales eonstrueted by the eleetronie shelf label eotnpany was not disputed in these
mecting,s. If there was any disagreement between the eleetronie shelf label company
and the chain, it was ahoul the size ol" the savings the electronic shelf label system
would provide, not ahotit the accuracy ol' menu cost measurements themselves. Fi-
nally, we looked at these reports and seatched for ligures that eouid be hiased up-
ward. There were a few, such as goodwill cost esiimates and inventory holding cost
estimates, and to be on the eonservative side, we did not inehide them in our mea-
sures of menu costs. Thus we only report tncitsurenients for which we eould see no
upward bias. Note, however, that menu cost ligures we report here for the drugstore
chain are also biased downward becatisc we were unable to tiieasure in dollar terms
several coinponents of nicnu costs and (bus (hey are not included in onr estimates.

The retailer involved in this study is a large IJ'.S. drugstore ehain."̂  At the request
of the chain and the eleetronie shell" label eoinpany, we need to keep the ehain's
narne anonymous. Thus, we are not ahle to report any detailed deseription of this
ehain. but it is rcasonahly representative of large drugstore ehains currently selling in
the United States. Aeeording to the National Association of Chain Drugstores, as of
1995 there were 28,381 chain drugstores operating in the L'nited States with total an-
nual sales or$65,1 hiliion.'^ This constitutes about 80 percent ot"the totai, ehain and
independent drugstore sales (eombined) or$8l.4 billion, so the ehain in our study is
a representative of a major class of the retail trade,*'

Tiihle I reports some general infortnalion ahout the chain drugstore we study, Ae-
eording to the first column of the table, the drtigstore ehain tends to carty around
15,000 dilferent prodtiets on a regular basis.^ On an average week the stores of the

4, The spccilic chain we ÎULly u[)L'i'aiL'̂  Iwo iypcs ol SIDIV^. One lypc iil siorc is Uic slandard sUmd-
alonc store. Ihc SLVOIKI Ivpc nf ^lore is locilcd inside a siipciniarkcl chain. The representative sample
siorcs seleck'd for the sHitly ihal collected Uie data sol we use here irielutled bulli types of stores, ;ii least
Iwo of each type. The lisiiires leporled here are tiieir nvcniges. These stores arc idenlical lo each other in
terms of jiricing practice, price change li"et|t]ency, slore si/.e. and managerial structure. 'I'he only main dif-
ference belween ibem is in llic typo of prodiicis carried. For example. Ihe stores located williin supermar-
kets are carrying more items not sold by ihe siiperniarket. Overall, ihe siand-aione slores tend lo carry
grealer variety ol products in (.•oniparisoii lo Ihe stores loealcd wilhin snpcrniarkels. In our sample, the dif-
ference in the luimber of producls carried was about 15 percent,

."i. "1 he .source of Ihesc lignics is "Posilivc Sign: Chain Drugstore Sales Came on Strong in I9y.'i, Na-
tional Associalion of Chain Drug Stores Reports," Dnii; 'J})i>ir.\. .lanuary 8, 1996, vol 140, no, 1, p, 91,

6, The total revenue estimate of ;>81.4 billion is an average of two estimates we were ahle io (ind: (i)
$80.8 billion reported in 'VXiuiual Drtigstore Sales Nearly D{iiible in Decade." Di'iif^ Topics, June I } , I 994,
vol, I.̂ S. no. I I, p. I 18; ami Till $82.4 hiliion eslinia:e derived by Nielsen company trom its Household
Panel Survey as reported in "Latest Melscn Dala: Inside Today's Drugstore Shopper," Dnn; Tuples, .lune
13, 1994, vol. 13K, no. 11.89-100.

7. The source of ibis ligurc is a national tragic publication that explieitly identifies the drugsiore chain
we siudy. and ilierclore. In protcci the chain's anonymity, we cannot report the exaet reference. Il should
he menlioncd, however, tliat an internal sludy of the electronic shelf label company reports a sjnuliir fig-
ure, Ahhough chain drug stores otten haw aliout 20,(1(1(1-25,(100 universal product code (UPCl numbers
in their computer database, there are usually no more than ahoul 15.000 produets actually carried at any
given time, fhe extra universal product code numbers are lor seasonal sizes ami packages of produets, for
promotional packages and producls, and lor discontinued produets.
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Apprnximaic nuttiher fi protluets eari'icd I.S.0110 25.11111)
N u m b e l o i pi ice changes [ler sk i re per week 1,1 .M }.'•> K i
PcreciUage ol [irodiiels for v\liicli prices change in an a\erage week 7..'^4'( \5.b(-}',i

chain change [prices of 1,131 piodtcts. which constittitc ahout 7.5 pcicent of the

prodttcts tiicy carry, on avcrLtgc,^
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Our datLt contains dollar measures oi' the lo l lowing two coinponcins of menu

co.sts: { I ) ihe exists ol' the kthor usecl iti ehanging priee tags and priee signs oti the

slore sheKes, and (2) the eosts oi | i i int ing and delivering these shelf priee lags and

tlie price sigtis. The former eonsists ol' (i) the eost of labor tisetl in jiieparatioti of the

price ehange lu'oeess. (i i) the eosi of iabor ttsed to acttially ehange die shelf priee tags

atul the priee signs, and ( i i i ) the labor cosi oi' verifying tlie aeetiraey of the price

ehanges onee these ehanges ha\e been iiiipletnctttcd. Below, we go throtigh eaeh t-)f

these eosi eottipoticnts in tnore detail (see Table 2) followed by a comparison o f the

results we report here for ihe chain (.Irtigstorc with the results l..evy et a! (1997) te-

pi>rt foi" large U.S. supermarket ehains.

2, / ('<K\I ofllw Labor U.^cd io Chaiiy.e Shelf Prices

The price ehange proeess, as dcscrihed heiow, is performed eaeh week. The only

dilTerencc from week to week is in t:ie produets lor wli ich the prices ate ehanged. A

priee change proeess begins hy preparing for it. For diis new shell' price tags atid

price sigtts ate orderetl an.I delivered, which ate sorted hy departmetiis. The infor-

mation (Ml speeilie prtec ehanges and the produets H\ whieh they itppiy is also re-

eeived in the I'orm ol 'coti ipt i tcr printout. As the |irlce change time approaches the

store-ievei empk)yees in eharge of the priee change process colleei these reports and

priee tags and signs along with ni'liee supplies and go to the desigtiated aisles wheie

the shelf price tag and priee sign ehanges are pliysicalK' done. To eomptite (he total

labor time used in ehatigiiig prices on a weekly hasis. we eomhine data eolleeied

through in-stiire time and iioticMi ohservaiioiis with the inforiitati(Mi oti the vohntie of

produefs for whieh [iriees are changed. These weekly hours are multiplied hy (he

X, Mole, howe\e!, ihal Iliis il(i,-s iiol mean ihat al'ier aboui one \e[ir piiees of [ill pnnluets ihc suirc eLir-
ries have been changed, "fhis is heeiuise many pi'oduei prices are chaiiged \er_v !nlrc(|iieml_\, t lnfortu-
natelv, our data eonl[iin'. iiu infnrmalion nn the tl islribii l ioii ot price cllange.^ acmss specific pi'otluel
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Labor cosi of price change^ (includes costs of ])i-jcc chiiiigc
ami price cliaiis^c verilic[ilioii|
Costs of ]iriiiliiig and dclivcriiiij new [ince l.igs
Tol tl aiiiutal iii.'ini cosl^ ol labor and new prife lays ])cy slo

Co'.ls o^lltisl[l^l•^ made tlui'ing the price change pi'ncess
Costs of in-stuic ^iipci'vision ol I lie ])rici' cita[iL:e ))]'oci'ss
'lol.il annual i!i-:nu co.sl per siurc

nl pikL-.iriJ •i-jin-li.Lii-,^ IXI rlicMi|vriii;Liki-| . l

k
r |-f|niilra in I i-i>

li,i\i' luil Iv.' I rc[u'ilcil I.II llii .•li.iiii

HL- ll.Hi i xlllll.ili'il Ilicm IIMII:^ Kli I,UK

k,'i ili.iiii, i[i 111., iiijiii li.iii,! .nk'.uliir

. ^ llu' IAO r.uill I.mil.IK, 0 I'U ' 111 11

$4.1
$1,1

$24,<

" ' ''"'

$74,267
$6,014

$2(1.14(1
$.s,466

Si(l,S,SS7

• A I). Ilk'Mini ol l.i

^lii-ll l.ihrl aiiii[>aii> III,

ol;i[i'.i- i i i l l i . ' iijtal l.ibiii I.

. In .l•^Lllll[Hn'll, ilk' laiK

wage rates (adjusted Ibi- IVitigc benetits) ofthe eitiployees used in the priee ehange

process to give us the total menu ctists associated with the labor tequired to change

priL.'c.s,

Labor C<,si of Priee Cbmr^e Prcjxiration. The store-leve! price change prepar-

atiiiti on a\i:tage takes 13 weekly hotirs, ol which S hotirs are spent oti Mondays

(4 liours are spent on co.smetics products. 2 houts on ttvcr-the-counter jiroducts, and

2 hours on tnc rest of the products), and ,̂  hours on Fridays tin all advertised (that

is, sale) ptoijucts. The hourly wage of the wotkers doing this pte|iaration is S9.40,

which includes 33 percein loading for fringe benclits. Thus, the annual labor cost

cotnpotient of menu eosts spent (MI price change prepat-atiott equals 13 X 52 X 9.40 X

0,7948 -• S.'̂ .O^O, This constittites 32.7 percent of the total lahot cost component we

tneasiire itt this stttily.

Labor Cosi of tbe Aeiiial Price Cban^ies. 'I he |)hysical sheif price tag and price

sign change proeess is vcty repctiti\'e and titnc consuming and involves (he follow-

ing main steps. A worker collects the new price tags itnd the new price signs ai(Kig

with the computer printout of the lisl of the jitoduct for which prices tieed to he

cJKitigcd, T IK 'H ihe worker needs to Iticate Ihe aisle, followed hy the product category

grcup, and liually the prodtict itself. Once the ptoduct ts located, the worker removes

the old p]-icc tag or the price sign from the shelf and teplaccs it with a new price tag

or a price .sign. These steps are tvpeated until all price changes are done. In total, the

chain drugstore on an average week uses 2I.X houts of labor to actually implement

'•''. 'flic adjti-tmeiil lacior. 1I.794S. i^ the liilin ol" loi.ii \\i-i-kl\ |iijce changes i I, I .̂  I) and hilal weekly
price tat' chaitg.'s ( l.42.i). The meastiri's ol tiic Miiiotis nifiui cosi cinnponcnis refiorlcd by the electronic
shell label coiuiiaiiy aie based nii ihc v\cckl\ price Uig chaiiycs which in addilion lo price changes also in-
chu es ivplack-mcnl Inr (i;iiii[iged or losi price l[tgs. Siiico the cost uf a price lag change should cotmt as
par! ol lliL' nicnti cosi univ io llie extcnl l lu l il iiuoKcs acliiai |)rice change. \\c h<i\c Liditisled all menu cost
me;stires we report here downward h\ Ihc lacior 11.705 to uiplLiie onl\ lite cosi of ihe pnce lag changes
thai arc ivl<itL\l lo ackial price chati,Lies.



n t i r i . \ . \ i . \kK

these price changes, wlilch in animal terins costs 21,IS X 52 X 9.40 X 0.7948

$8,469, This is the largest ctimjioticnt t if the iahtir cost we tncasttrc in this stttdy, con-

stituting 54.S percent of ihe totLil labtM" component ol nietiu cosls,"'

Labor Cosi of Priee Chaiii;e Verifieittiou. {.'haiii driigstotes put consitlcrable e l -

fort and resources into huikhi i ! : ctistoiniT confidence that they offer hiw prices,

Ft"ei_|uetUly. howcvei, discre])aticics occur between the price .tt ihc shell attd the

price at the checkout cash icgister. 'I his ihtniagos the ctinstimcrs' confidence which

iitiposcs costs on the retailer iti the foritt of lost cusiomcr goodwi l l and the re-

sulting daitiaged reptiUuion for tlic chain, uh ich can be stibstanlial ((.)kutt I9SI)-

To min imi /c these costs, woi'kers eqtiip|ieil wi th a list of new [irices go back to the

aisles to veri ly that the price changes have hceti dtmc ctirrectU, This task rec[tiircs

an average of live hotirs per week, leading lo anntial menu cosi of 5 X 52 X 9.40 X

0,794S = $1.942, This is the sntallest coinponciU oi ' the labor cost we measure in

Ihis study, constituting only I 2,5 percent of the total Iahor cost component o{ menu

cost.

Thus, the total annual lahoi' cosi of ptice change preparation, |irice change imple-

inetttatioti, and price chatige \eri l icai ion comes to 5.0^0 ' 8,469 -\ 1,942 = SI5,46i

(see Tahle 2, row 1), The labor costs associated with L-haiiging ptices are the largest

component o\' menu costs we report in this study, making tip ahout 79 pctcent i i f the

total menu costs. Note, howe\ei\ that menu cost measures we report tlo nof inchnle

several components of menu costs, therehy probabh biasing t lownwatd the esli-

mates of menu costs,

2.2 Co.sis oj Pnniiiii; and nebverniy New I'riee 'liii;s

There are direct costs associated with pi int ing ami ^.Iclivcring the price and sign

Jags. The ortler !\ir new |iricc tags and price signs must be lectirdcd aiul processed at

the chain, settt to the printer, recorded and processed at the prinlet; printed, pack-

aged, and then delivered U) each sttuc- The ttital annual stock and printittg cost of

price tags equals $4.77S per sttirc, which is based on 1,423 price tag changes. There-

fore, after nit i l t ipiying this by the lactiir of {),794S, \\e get a totai annttai cost of

$3,797, which is eqttivalciU to 6,46 cents per price tag (for 1,131 weekly price

changes). The antitial cost of delivering these ptice tag.s, after similar ailjtistment,

comes to $362 per store, which is eLjtiivalcnt to 0,62 cents per price lag. These two

ligures cotnbitied viekl $4,159 per store as the lotal annual cost i i f [ it inting and de-

livering price tags (sec Table 2. row 2), 'i'hese ctists constitute abtuil 21 percent tif the

total ttieiui costs we report in this stttdy.

I (I. \ \ lulc (>iir iiiLMsures
i,;h:iin hoLiiJ;! Ijbiir lu •.avc In
the cslimated cosi {*l llie iahi
the niiiiiiiuNn ^inioiiiu ul liii
.iiiioiiiii ul Libni" IS iistialK di
.And third, the workers nii il
checking, price chaii'jm,;:, pr
ol chaiigjnp a price is iiol /e

il kibur cosi cutild u\crst,;lc ihe Irtic ko-,! el than,;;iii,^ price if (he ilriigsluic
•MIL; and linii^; VO'-K. ihis is nni likely In he llic cast- Uii" scvcial reasons, t'lisi.
I tised 111 i.'hjiiyini: price ts b îscd on aciii.il lime ami muUon iiicasurciucnls ol
c and labur re(|tiircd lu av'complisli ihc l.isk. .Sc^nnd. the adjiistntent hi the
nc lliruii^h liutirs wurkcil, which makes niNt ol hirhi;j and liriii'j less ivk'VLiiit.
e 11(1111" aiv rciulDiL'ly iiiu\cd fruni iLisk In task Islockiii^s:. cleaniiiL'. hiventur\
cc checkiiii',. ciiskimcr scr\ ice, casii rcgisk.'i. etc. i ami su Ihe uppurlniiiK eost
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2.3 Total Menu Co.sts

The total annual menu cosl for this drugstore chain is the sum of (he components
described in sections 2.1-2.2, which itccording Lo ihc third row of Table 2 yields a
total amount of $ 19,620 per store on average.

It should be emphasized that in this paper, as in Levy et al. (1991), we only report
measures ofthe marginal cost of changing prices. The eosts of putting a price tag for
the first time, and olher eosts thai would be included in the average eost. are not in-
eluded in the figures we report. Moreover, the most time-consuming steps of the
price change proeess need lo be repealed each 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 ehanges were done correctly." Also, we eould nol (ind many
tasks that generated significant returns to scale. F-'urther, the menu cost measures we
report do not inelude the cost t)f changing prices in eases where items are moved
from shelf to shelf, or where shelf spaee is realloeated by increasing tbe shelf space
for some products at the expense of others. However, tbey do ineiude the eost of pric-
ing new products when they are tirst introduced. Although this could bias tbe menu
cost measures upward sinee it really captures tbe cost of prieing ratber than tbe cost
of changing price, tbe size of this bias, in comparison to the number of products for
whieh prices are changed each week (1.131). is marginal due to tbc small number of
new products {about ten lo thirty) the chain drugstore introduces eaeh week.

2.4 Comparison wilh Siipermdrkct Chaiu.s

As Table 2 indicates, in absolute terms Ibe tolal annual menu costs per store for
tbc chain drugstore conslitules only about a quarter o{ the total annual menu cost of
the supermarket chains. The main reason for this difference is the significantly less
frequent price ehange activity at the drugstore chain: we tind that the chain drugstore
ehanges prices on an average of 1.131 produets eaeh week in eontrast to an average
of 3,916 produets at the supermarket chains. Tbe large difference in the frequency of
price change aetivity between these two retail formats may be due to differences in
the target customers of tbc two retailers. Specifically, studies have shown that super-
market eustomers may be more price sensitive tban drugstore eustomers (Queleb
1981; and Bob Ruekcrt, in private conversations). l-ur(ber. most people spend more
money in supermarkets tban in drugstores: a basket of products bought on an average
trip to a drugstore is significantly smaller tban wbat most of us buy during our
weekly supermarket visit, and aecording to Nagle and Holdcn (I99,S), customers
tend to be more priee sensitive when total expenditures are higher, ceteris paribus.
Anotber reason Ibr this differenee may be tbe different sbopping patterns and buying
cycles of customers frequenting these two lypes of relail formats. Customers at

11. According to Levy cl al. (1997. Tabk- III. alioiii 83 ptTcciH ol" Ihc resources dovok'd lo changing
price tags and price sigtis in rhe retail suporinarkcl cluiins arc used in ihc stages nl' price tag change
process, price tag change vcrilication. handmade price sign change process, and preprinted price sign
change process. Further, Levy et al, (1998. ('igurcs 3. 4, K, and 9 and their corresponding Tables 4. 6. 10,
and I 1) reporl thai most lime eoiisuming steps undertaken during these stages must he repeated each lime
a prLce is changed.
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tlrugsforcs fend fo buy nuicli less iVcqticnfly rclitfivL' fn stipennarkcf customers who

tistially shop for fhc basic ifciiis af least on a weekly basis. Also, flie |iurcliiises made

af drtigslores fend fo be more r ; tndoni . ' ' 'Fhe lowei" IVet|tiency oi' priee changes iif

ehain drugstores is it major reason why ehain drugsfores have fhe lower nienti eosf

per |irodticf and fhe lower nicnti eosf !o gross margin rafio ielafi \e fo fhc stipcrnuirkef

chains.

111 ordei' fo assess fheir relafive inagnifmle, we express fhe absoltife measures of

fhe Ltnnua! iiieiiti cosfs rclufive to fhe ehain drtigsiore 's (i) nei margins, (ii) reventies,

and (iii) luimber ol' priee ehanges (see l a h i e 3. rows 3 5 ) . ' ' Below we discuss fhcsc

ligures and compare fhem wilh fhe figures rcporfcd b> Levy of al. (1097) for large

U.S. stipermarkcf chains.

3.1 Rcltilivc Mi'iiMiivs <'i'Mciui

Nef margins ol" ehain diugsfores of ihe s i /e sfudied here average aboul 2.75 per-

eent of revenues. Furlhei', fhe re\ 'enue for an average store is aboui .1i3.3.^0,()()() (sec

nofes d - e beneafh Table 3 for fhe sotirce of fhese liguresi. and flicreforc, menu eosi

fo ncf margin ratio af fliis ehain drugsforc averages 21.3 pereeiu, which seems sub-

sfanfial.'"^ As a share of revenues, nienti costs consfiftife 0.59 iicrceni. I'inally. we lind

ihaf menu cosfs af an average sforc ccjtial SO.33 [)er priee ehange . which is c(>m]Hifed

as fhe rafio o H h e fofal annual menn costs (SI9 ,620 . from Table 2) fo ihe annual fre-

quency of priee eluingcs (1.131 X 52. from Table ! ) . ' ' '

1 2 . (. n i i s i s l n i i vMlli lln,-M- . i r g i i n i L ' n i s LIII.' U I C M ' f a d s : M ) M n s i ol" l l i c [ - i ru i lucK in i h f i l i - u y s l o i v haVL' a

luiis^L'i" S I K ' I I - l i l ' i . ' ih i i i i ill f h f s i i p f n i K i r k L ' l , ( 2 | i i i v i ' i i l o r v l i i r i i iUL' i ' i s i n i i c l i '^Inwi.T in I I K ' J r i i ; : sUi t " i ' , : i iul ( 3 }

d r i i ^ ^ s l o r c s ;\w n o l \ n l i i i i i c ( I M \ ^ . T I l o l l i c ^al lK• c \ k ' [ i l ;l'^ s u p c r n i a r k r l s

1 3 . W e , i k o t v [ i i i r l m e n u c u s l l i i i n r c ^ i v l a l i v f I n I I K ' [ u i m h c i " n1 [- iRKlncls L-[ivricd LI^ \y<.-]\ a^ i v L i i i v f W

>,U.<]L-\ iii-i>\> r c \ c i n i c s i s c c l l i c l i r s i I w o niw.-, o f 1 ' [ ih lc 3 ) . 'rhi.">L' c L i i f i i l a l i u n s vu . ' l d n i c m i c o s i p e r p r o d n c l

c a r r i e d n l ' $ l . 3 l , a [ i J n i e i u i I ' n^ l l o j i r n s s [ n : i r g i i i n i l i o o f 1.71 )ic!Ck. 'ni .

1 4 . T h i s i s c u n s i . ' . i c i i l vv i ih t h f l i i i d i i v ^ s o l H I i n d c r c l . i f ( 1M')S) v ^ h o l e p n r t l l i a t ( lU. l p c r c i ' n l < if I h e p r i c -

i n y nKin[iL!L'is t h e y M i i A e y c J f a t e [ i n n l r i v i:il c u s b u l c h [ i n » : i i i y p r i c e s \ \ l i i e h t h c v e u n s u l c r ; in i m p o r i a n l l i a r -

r i t T \i.) jiVijiu'iil p r i c e c h a i i L ' c s | - ' u r l l i e n i u > r e . 4 . i p e r c e n i o l ' i h e l i r n i s i n d i e ^ i l e i h c p r e s e n e c o f e \ p l i e i l e o s t s

oT p r i e e a d i u s i m e i i l . ui iU a n : i d d i i i i ) n , i l 2 1 [ l e i e e i i l t h e p i \ ' s e n c e o f c x p l i c i l . h t i l l r i \ i [ i l . c u s i s o f p r i c e a d -

i u s l i i i e i i l . " f l i u s . t l i c i r l i o d i n p s s i i j j g e s l i h a t o v e r W> [ i c r e c n t o l t h e j i r i c e m a n a g e r s in lln,:ir s j i n p l c s e - e m l o

f [ iee a f i x e d c o s t o f c h a t i i i i n t : p r i e e . l h a t i s . m e n u c o s i . D u l y I v 6 p e r e e n i o f i h e i i i i i i iL ipcrs i n t e r v i e w e d i n -

d i c a i e d a p r c s c i i c c o f S O I I I L ' \ c r s j o n / s o f a c o t ] \ L ' \ c o s i o f a d i i i s i n i c n l , ( T h e re ' i i ia t i i i i iL ' I 7 . . - p e i e e i i l i n J i

e c i l e d a p t • c ^ e n e e o l h o l h , l i v o t l :is w e l l ^is c o n v e x e o s i s o f a d j u s i n i c i i t . ) In s u m . l l i e o w r u h e l i n i i i i ; i iKL |o r i i y

o f l l i c lii-iiis s a r \ ' e \ c \ l s e e m Ui l a r c s o m e foi m o r i n e n u c o s i .

\^. M e n u e u - 1 |X-i' p r u e e l K i n u e , $ I ) , . \ V w e r e p u r i h e r e i s l u w e i l l i a i i t l i c l i ^ j u r c s i p i m c d h \ S h k L '

( 1 9 9 ^ ) . T l i e r c a r e s e v e r a l p u s s i h l e r e a s o n ' - l o r 1 h i s : ( I ) o u r m e n u e o s i l i p i i r e s , i r e b a s e d o [ ie ln[ i l m e a s u r e -

m e n t s o t l l i e r c s o u r e o s t l i a i LIU i n l o i h c p r i c e e h a n i ^ e p i o c c s s . v v l i e r c a s s h e e s t i m a t e s n ' i m c o s l s L'eoii(>-

m e i r i c a l l v a s m i i d c l e u e l l i c i e n l s t i s i n g [i m i x o l s l o i c - l e v e l j i r i c e a n d aLi ; i re i^a !e c n s l d l a : ( 2 ) w e e o v c r

I s . O O O ] i i - o ( l ue [ s I h e e h a i t i d r i i g s l o r c c a r n e s r a l l i e r l l t a i i a s i n g l e p r o d u e l c a l e j ! o r \ : (."i) o u r [ i i en i i c o s i l i g -

u r e s d o t io t i i i c l u d e a l l c o m p o n e n i s o f m c i u i e o s i s : a n d ( 4 ) t h e r e c o u l d h e d i l V e r e n e e s in w a g e r a t e s w h i e l i

m a y b e i i n p o n a n t g i v e i i l l i e s i j : i i i l i e a n c e o f i h e l a h o r c o s i e o m p o n e n i in m e n n c o s i s .
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TABLE 3
\i\-.\ A I I V I ' M i i A S T R L S Oi- M i ' N l C l > . S [ { 1 9 9 2 IH)I . I

Menu COM iif lahor iinJ new price lags per product (.-arricd''
Menu COM (il'liiborand new price lags/i^rciss inargiti'
Menu COM ol" lahor atid new price tags/nol tnargin^''
Menu ctist of lahor and new price lags/revcnucs'
Menu Cdsi of lahor and new price laiis per price chaiigc'

1,71'/;
21.30''^

so, 33

(d) ni<.-avi.T;ii'j;Miiiu,il lu l̂ iiuii'iiiii k
llu: L-liaiii ilm-j.[o[L' it i^iiiah V>2.1 2.5 i\i
Cnrr-. . \ . . l . . I'l'cnliLL- llall, IWID, Ih

X'nii LO^I^ rcpoilfd in llie lup ln^' r
lor Ihi.' hiil loill lllK'u llk•;^•.lll^•^ (I

-•. Iroiii Ilk' l i iM Km •

k I'I'M, •.im\ S,,i>,'i,II

: -LipLN niarki'l ^.•|^,llll^ i . S.'O I .In4 [KT .
SL-d on 2.7.^ iH'iVL'iil of iL'VL'IUIL-> I \hii.

if(lic[iil
n.Liifl I Ll

liL' l"i>Muci liL'iiii' i-.Sii!ifrmii-U! /iHiiVi.'d (••<•(•ii-.nnii.-r l,\[X'julikirL-. SlLid)," v(
",lk-^ Wi.- WCE'L- ahL- lo lind- S4.IO(),(MI() IL-VLNLJI.- ivpoilcd loi IIIL- iL-atllrli! t'llLis^.
mn," M.iivli 7. IW4. \o l 74. no. II), p. 211, aiiJ S2,N«),(KI(1 ivvivuK- rL-|xiilL-il

•|k-iii i[nt'fi ol piiivcli,in!?o-UMIiL-- IEOIH [1K>-.t-tond ri>w i>fl, ibk' I

EiMMU.-, l A p n

loN'p 4)10,
.•, Ki-.i-il on 2 I
<.',,l IS,,',,!,-.'.

,SUn^,"

S3.2 I
2.1 :Wr

26.0T,h
l).53'/f.

Total tTienti cosl/nci margins
'Iblal incnn costyrevciiaes
Total menu cost per price change

^7 0KV'

$0,42

,s I79J
0 liY'A

S0.52

. I'W.I. p. S
uliam, Wal

- l a l l L i l i s i i
o, b ; H,'in

IMoniiii
•Ililul Ii,.

}\ i "A W

[l;l̂ ^L•l ol"

A lab(.i :iiHl ,u-v
•2, ho l l innnm

^2). i'Or lllC

noiV l'n>4i. l'\
iin. hll-lL-vlo.

•|hL-MiLii.v,il
!:tol"l\vocsii-

3.2 Compiiri.son with Siipeninirkei Chains

In order to compare these tigures lo the estimates reported by Levy et al. (I9y7).
in the right-hand side of Table ?> we report equivalent relative meastires of menu
costs for four large U.S. supermarket chains they study. Menti cost per price change
iu these supermarkets average $0.39. which indicates that the magnitude of menu
costs per price change is similar across these two types of establishments. Further,
menu cost to revenue ratio al ibese supermarkets average 0.53 percent, vvbich again
is similar to the magnitude of 0.59 percent we lind for ibc drugstore chain.

Menu cost ligtires we reported so far include only the labor and price tag costs. In
addition to these two components, menu cost meastires reported in Levy et al. (1997)
also include the costs (.)f mistakes made in tbe price change process as well as the
ccsts of in-store supervision oi'the price cbange process, ll lurns out that the relative
magnitude of menu cost iigures we Hnd for the chain drugstore does not change dra-
matically if we add estimates of Ibese two componenis. For example, in the hotlom
tbree rows of Table 2 we repuri tbe estimates of ibese two components along with
total estimated annual menu costs lor the supermarket chains as reported by Levy ct
al. (1997), along witb the corresponding ligures for the cbain drugstore. Iu cstitnal-
ing these cosls for tbe cbain drugslorc, we bave used the ratio of tbe missing compo-
nents (mislake and in-store supervision costs) to tbe labor c()st, as reported for Ibe
supermarket cbains. to approximate the corresponding ratios for the drugstore." '̂ In

16. Sec note (b) bencaili Table 2 lor details, ll is likely Ihal Ihe chain drugsioics also incur Ihcse forms
of mcnti ciisls. Indeed, discassions with chain drugsLoic managcts reveal lhal handling niislakes. cspi.'-
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tbe bottom tbree rows of Table 4, we report tbe key relative measures of total tnenu
costs per store: tbe ratios of inenti costs to net margins and ntenu costs lo revenues,
and tnenu costs per price cbange. As the table indicates, these tigures remain stable
across the two retail furmals. Tbese tindings suggest that, at least lor Ibe menu cost
components considered, tbe menu cost figures reported here and in Levy et al.
(1997) may be gcneralizahle across multiproduct retail formats that rely on posted
prices.

3.3 Quantitative Significance ofthe Menu Cost Fii^iires
To appreciate the quantitative signilicancc ot our findings, tiote ibat supermarket

and drugstore cbains combined constitute about S450 billion in annual sales, or
about 20 percent of tbe total retail sales,'^ Retail sales account lor about 9.3 percent
of tbe GDP. "^Therefore, tbe menu cost tigures we lind may apply to as mucb as 1.93
percent of tbe GDP. Moreover, the menu cost figures we present bere probably apply
to a mucb larger proportion of tbe retail sales. This is because the price cbange prac-
tices we document bcre are conttnottly used in otbcr types of multiproduct retail es-
tablisbments, sucb as department stores, hardware slores, specialty stores, etc.

In Older to assess ibe macroeconomic relevance of tbe menu cost ligures we find,
consider ibe numbers reponed in Table 3. which show that ibe menu cost to revenue
ratio lor tbe drugstore cbain averages 0.74 pcrccni. Similar tigures bave been re-
ported for the retail supermarket cbains by Levy et al. (1997) which suggests that
these figures and tbe conclusions tbat follow from them may be generali/abie to the
broader category of multiproduct retail settings ibal rely on posted prices. Levy ct al.
suggest that menu cosi of this magnilude is nontrivial and may be sufficient to form
a barrier to price changes, when inlerpreted in the context of tbe ibeoretical menu
cdst models of Blanchard and Kiyolaki (1987) and Ball and Reamer (1990). The ex-
istence of nutnerous untneasured menu cost components discu'̂ sed below also raises
tbe strong possibility tbat the actual menu costs incunrd by tbe drugsiore cbain may
be even bighet". However, we do not want to overctnpbasize the linkage of our em-
pirical findings witb tbese theoretical models because, unlike tbe frequent price
cbanges in the cbain drugstore, in tbe macroeconomic cnvirottmcnl of tbese models,
prices can go uncbanged for appreciable periods of lime.

Finally, some cotnponents of menu costs we were unable to tncasure due to data
liinilalions: Tbese include the cost of changing prices of ibe prodticts handled by di-
rect store delivery vendors, the costs itnplicii in the lost ctisloincr goodwill caused by
tnistakes made in tbe price change process, costs oi informing customers on price
changes (adverlisement cost), and the cosls {)'( ntaking corporate level managerial
decisions on price changes, 'fbe amount of direct store delivery is Tnuch lower in

cial ly liir p r o m o t e d and adver t i sed i l cms , can lead lo iosi e a s h u T am! ina i i agcmcnl (inie, re l i inds . kxsi ci is-
loi t ier iiiKXlwill. and invei i lory n i i s i akes as.socialeil vviili incoiTecl shell tails |iisi as in s t i p e r m a t k c l
chains .^See Levy el al. ( 1 9 9 7 . I99H).

17. T h e s e f igures arc ca lc t i l a led j s i t i g Ihe ( l l i l i a s c se r i e s KTKK l l V - 3 - l ) . RT /= )4 I ( IV -3 -2 ) . and

IS, The ra l iooi ihe Ckibase series (JACiR (X-6-L'^) lo ClADP (X-(vl4) is 9..1 peicenl.
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drugstores than in supermarkets (about 2-5 percent, in contrast lo 2{)-40 percent in
supermarket chains), and the costs induced by the mistakes made in tbe price
cbange process are al.so likely to be lower due to the lower volume of prices
changed each week.

Costs of managerial decisions on price changes, however, may be important. Sev-
eral autbors have suggested tbat this tnay be one ofthe tnost important components of
menu costs.''' Much like supermarket cbains. prices at drugstore cbains are generally
set at corporate beadquarters in a meeting beld weekly. At Ibis meeting Ibe manager in
cbarge of setting prices for a given product will look at a variety of infomiation in-
cluding (a) any manufacturer wholesale price changes and promotions, (b) past sales
for Ibis product, and (c) 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 bave
data on tbese costs although it is likely thai the wage rales of pricing tnanagers at tbe
corporate headquarters are bigber than at the slore level. Also, since the pricing deci-
sions made at the corporate level have chain-wide signilicance, it is likely to include
tnore considerations than price change issues arising at tbe store level. We should
note, however, tbat tbese pricing decisions are made for the entire chain and therefore,
tbese costs per store tnay not be as high, especially for tbe larger chains.-"

4. PRICH CHANGE ACTIVITY OFTHL CHAIN OKI

We lind ibat tbe chain drugstore cbanges prices on an average of i,l3l products
each week. Of ibese price cbanges, 694 are protnotional price cbanges, Specilically,
401 are sale price changes. 250 are budget buy changes, 14 are rebates, and 10 are
clearance items (see Table 4). It is clear from tbese figures Ibat a great deal of the
price cbange activity in the cbain drugstore is promotional in nature. Over 61 percent
of tbe price cbanges seem to have some advertising or merchandising dimension. In
the grocery industry promotional pricing of some form is also the norm in many cat-
egories.-' This points to the promotional nature of price changes in many retail es-
tablishments where posled prices are the norm.

This suggests thai Ibe benefits to frequently changing prices through promotions
can bebigh wben firms post prices. For example, Hoch, Dreze, and Purk (1995) find

19, See. for example, liali and Mankiw (1994), Kashyap (19951. and Melt/.cr (1995), Since Ihe elec-
tronic shelf label syslcm was not designed Hi save the costs of corpdrale headquarter managerial lime
spent on price change decisions, the electronic shelf label company did not measure ihis componcnl of
menu costs.

20, Levy el al. (1997) estimate that the ehainwide managerial decision costs fur supermarket ehains
fall in Ihc range of $2.3-$2,9 million a year, or aboiil S7,25() per store. They show, however, that a decen-
trali/ation ofthe price change decisions may easily double (or even triple) the sliirc-lcvel menu costs.

21, For example. Dutta. Fiergcn. and Levy (I99S) and Levy. Dutta. and Bergen (1996) lind that at one
major midwcsiern superinarkLM chain in Ihe frozen and rcfrigcralcd orange juice eategories, al leasl one of
the ihrce brands (if the orange juice they studied was promoted every week throughinit Ihc year. Thus al
least 1/3 of the category was being promoted, and an even higher pereentage ot" Ihc category was being
sold at promoted prices.
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(bat bigh/k>\v pricing was tnore profitable ihan a Halter evcry-day-low-price strategy
for the sKires in their sample."" Ciirlion (I9S6) has stiggesleJ lhat ebanging prices
frequenlly can ntake i( more Liiflietill for custonicrs lo compare prices of branded
iicnis across relail oullels iltie lo higber search eosis. I bis would be similar lo tising
priee eoniple,\ily lo ereafe diftercnlialion between leiaii outlets. Sitnilarly. Bergen,
Dtitta. and Sbtigan (l'^)9di show how prodncl variation can be tisetl tti eteiite eom-
plexiiy, indtiee bigher seateh eiists. and ibeteby lead lo differcniialion across retail
otitlets."' Also note tbat Ihc prtinioiional price cbanges observed in die usual relail
sellings (sticb as stiperniarkets, drttgsiores. deiiarlnicnl sUires, bardware slores, etc.)
tisually iin'olvc priee tluciualion between die regular and few sale prices, f'or exam-
ple, prices are often niatked down by. say 10 or 20 perccnl, lypieally for a pericKl of
one week ov someiinies two, and al tbe C\M\ of (be "sale" [leiiod prices go baek to (be
original level," This suggests ibal sticb traditional fornis ol" temporary sales may be

22. I nder the e \erv-day- lovv-[) r iee s i ra tc i : ) . llie re ta i l e r ' s [iriecs are low lor an e x t e n d e d pe r iods nl
l ime ami the re ! ore ii will o l i e r I e w e r promoNoiia l sa les nr d i s c o u n t s . U n d e r Uie high/kivv prieii i j : sU'ales:y.
in con l r a s l . the iv la i l c r ' s pr ices are higher , aiul the rc la i lcr Iciuls to nlTer m o r e freiiuent d i se iun i l s Ihrnngli
s a l e s and p r o n i o l i o n s . T h e [iricinp s t r a tegy . Ihere t 'ore , v\iil h a v e an el'leet nii the lrc( | i ici iey iit p r ice
chanj ies o b s e r v e d .

2 3 . .- \nother r eason iiir Ihe Ire eiil piiee eliLingcs nl ilie drugsiurc cli.iin is ihc licrcc
faecs |l5lattber>: and Ncsliii. 19S9; Nasiic ^iiid l lo ldcn, 199.'^), The mar;:iii in the fcluil dfim.s
2 -3 pcrccni al ninsl. The main reason tor such a I
lional and regional chains all cdinpcliii!: in each in:
uel cLitcpurics sueh a.s healtli . beauty . [i:ij)cr pn
including grocery slores. supeiiiiarkel chains, disci
cateizoncs such as lieallli. beauly, [lapei" produels . a
loriiv ol the ))ncc ehaiis^es. and ihis scciiis in he (
drjiisliiiv indusirx.

nv iiiaryin is ihe i.'\leiil iil coiiipelinoii vv
rkcl AKu. iherc is [i strong coinpcMluiii ii
due l s , and anals^csics. IVoni nondruL'sii

>nipclition il
c industry is
Ih many IKI-
many prod-

re reiai lei's.
mil siorcs. and MKISS nicrehainliscrs. Noic lhal priKliicI
d [inalgcsies aic ihc e.ilegorics lhal exper ience llie ma-
iveily reLiled lo ihe level of compet i t ion in ihe relail

24. Similar sale patlcins have heen doeuii ienled Inr ihc relail orange |uice markel by Dulla. Bcrszen.
and L e w (1998) and L e w . Diilla. ami ISersien 11996).
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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 1995).

It is also interesting to note tbat promotional prices are set during different days of
tbe week in the different retail formats. In tbe cbain drugstore this is done on Fridays,
tied to weekend advertisements, whereas at supermarket stores it is typically done
early in ibc week. Thus drugstores' advertising and price change process is more in
line with weekend shopping considerations (Warner and Barsky 1995). Tbis is prob-
ably due to tbe differences in the buying process of drugstore and supermarket cus-
tomers. Traditionally, food sections in local newspapers are published midweek,
such as on Wednesdays, and supermarkets often choose to promote their products in
those sections. Comparing the shopping bebavior of supermarket customers with
drugstore customers, supermarket weekly shopping is more regular tban drugstore
trips. This is probably because of the large number of items needed on a weekly
basis. Furtber, most food items are not durable and bence they bave lo be purchased
more frequently. Most of us have experienced writing or using a shopping list. And
food 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 PRICbi CHANGKS

We also have some evidence that these firms' pricing scheme has some time-de-
pendent element. The price changes ofthe chain drugstore arc done regularly 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 ihe stores of this particular chain drugstore are changed on the
same days of the week (see Table 4). Specifically, tbe stores change the majority of
ibeir 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 cbanges of tbe total 1,131). Tbe remaining 35 percent of the labor cost is spent
on changing prices of all advertised products (401 weekly price changes), which is
done on Fridays. Tbus all price cbanges are done within a period of two days. Levy
et al. (1997) provide evidence (reproduced in the right hand side of Table 4) that tbe
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 cbains are
done during a two-day (Sunday and Monday) period, on a regular basis. Lacb and
Tsiddon (1996b) suggest that at a multiproduct firm, store-spccilic menu cosls may
induce this kind of price change timing synchronization. Many components of

25. This is especially Iruc it (hey use coupons which niusi be clipped lVom the newspaper.
26. Note thai the existence of such a work-week schedule may make search cosls and demand elastic-

ities vary across the week.
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menu eosts we document in tbis paper are indeed storc-spceilic. ralber tban prod-
uct~speci(ie.

Tbis similarity in ibe priee ebange proeess provides empirieal evidence in suppt)rt
of tbe idea Ibat firms selling many products and relying on posted prices tend to use
a fortii of time-dependent prieing rules, as predicted by Carlton (1989) and Shesbin-
,ski and Weiss (1977). Tbis may be due to the large amount of information and eoor-
dination efforl required to ebange Ibe prices of buge number of products tbey catTy.
Tbis is consistent also witb arguments made by Danziger (I9S3), Caballero (1989),
and Ball and Mankiw (1994). who suggest tbat time-dependent price adjusttnents of
tbe type doeumcntcd bcrc ean be opiimai if tbe eost of gatbering information about
the state exeeeds tbe cost of making ibe priee adjustment itself. It could also be due
to the use of protnoli(.)nal pricing, wbicb requires advance planning with tbe newspa-
pers (or other advertising outlets) and may be lied to ibe eonsutner buying patterns,
weekly shoppitig pbenotnenon In the case of supermarkets, or sporadic weekend
shopping at drugstores. Overall, our evidence identifies two major retail formats that
use a version of time-dependeni prieing rules providing sotiie empirical support to
tbe eomnion use of sucb rules in tbe cost-of-adjustment literature,"^

6. tT)NCLUSIONS

In this paper we present an atialysis of the priee ebange proeess at a large U.S.
drugstore chain, and report tbe results of direct measurements of some components
of menu eosis this ebain faees. We find tbat menu costs per price change for tbe drug-
store chain are similar in magnitude lo those reported lor large U.S. supermarket
chains by Levy et al. (1997). We also sbow ibal bolb retail forniats rely beavily on
promotional pricing strategies, and tbat botb use a form of time-dependent pricing
rules. This suggests tbat at least some cotnponents of menu costs we study arc likely
to be generalizable across a much wider variety of multiproduct retail forniats that
use posted prices.

Wbile otir data do not talk directly to tbe issue of monetary nonneutrality, recall
tbat menu eosts arc relevant cveti if tbey are small since they may be sufficient to
generate large aggregate rigidity. Therefore, as Blinder (1994), Kasbyap (1995),
and Slade (1998) emphasi/e, it is itiiportant to searcb for direct evidence tbat such
costs are indeed present at Ihe micro level. By directly identifying, doctunentitig,

27. This docs nol mean, hinvcver. thai slate-dcpcndcnl pricing rules arc unimportant. Kveii if price
changes across producl caleg{irics follow a prescheduled weekly lime table. Ihc dt-cision on prices of
which products to change is likely In ciiniain a slale-dcpcndLMit component. For example, il could depend
oil changes in sapply and demand eondilions such as competilors price change decisions. Lach and
Tsiddon {I9')6b) siiggcsl lhal a nuiltiprodaci retailer experiencing both, •^lorc-spcciiic and produel-spe-
cilic shocks, arc likely lo make bolh. limc-dcpcndeiil as well as siaie-dcpL-ndenI types of price adjust-
mcnis. It should be mentioned lhal. unforlunalcly, :hc data we have do not allow us to be more specific
about the nature iif time versus state dependence of ihe pricL- changes at this drugstore chain. In particu-
lar, based on the data we have, we cannot really Icll whether ilie probability of changing a price is a
funclion ofthe number of perkids that have elapsed since lhat last change occurred, or perhaps that prob-
ability is histnry-iiidL-pendeiiL
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and measuring tbe magnilude of menu costs al Ihe slutr level we are laking an im-
porlanl step in Ibat direelion. Clearly nuteh work remains lo be iUmc.

A possible ironie liinilatioti of ihis sludy Is tbai if ibe eleelronic sbelf label sys-
tems were some day in tbe future widely adopied. many oi Ibese pliysieal eompo-
nenls of ihe menu eosis eould be greatly diniinisbed. Unlorlunalely for llie eleetronie
sbelf label eotiipany. a.s of loclay, the retail induslry has beeit slow In adopt ihis leeb-
nology, however. Tbis seems [o be due lo the diflieullv of measuring ull ibe benetils
of the eleetronie shelf label sysieni. tbe high direei eosi of ibe sy.siem (about
$150,000), slriel eapttal inveslmeul eonslraints. liiiiiled applieabilitv of llie leehnol-
ogy iti some deparlments (ior example, the eleelrotiie slielf label system does nol
work well with peg. eosinelies. and pbarniaey labels), and a eonee-rn mer die evok-
ing lecbnoldgy sUuidard and leebtKilogieal obsolescenee.

ll sbotild be empbasi/.ed, however, dial even if ibese lechtiologies ate widely
adopted, tbere are signilieani conipotieiUs of metiti costs dial Ibc eleelronie sbelf
labei systems were not designed lo save, and iberefore Ibese nieiiu ensi eotnponents
are bere to slay. They inehide Ibc costs of managerial deeisions stieh a.s tbe informa-
iion gathering eosts attd "thinking eosis." and die cosls burn by eotisuniei's direelly
and indireelly due to the priee ebanges. for example. Riison el al. (1998) and
/biiraeki el al. (1999) report preliminary measures of ihese tnanagerial and con-
sumer menu eosis for an industiial linn and lind lhal Ihese meiiti eosis seem io exist
in the entire organi/ation. Moreover, ibey find tbai ihese eiisls may be slgnilieanlly
latger tban the physieal eosis of ebaiiging priees. These pteitminaty hndin<^s rein-
force the importaiiee o\' studying llie magnilude and die slrueture of Ihe managerial
and euslomer menu eo,sis, wbieb are unlikely to ehange m ibe Ibteseeable future dL--
spile die potential ebanges in the physical priee ehange lecbnology.

Tbis study can be extended also to other retail formats and maikels. Alihougb v;e
would expect our results lo generalize to sonic of die retail settings witb posted
prices, il is nol clear bow our restilts will generalize lo many other induslry sellings.
This is because tbere are a variety of industries for wliich tbe steps invnlvcd in
changing priees would be significantly different from diose reported here. For exam-
ple, btisine-ss-to-business sales whieb often tely oti a salesforec will require ebanges
in Ihe list priee sbecls, changes in die instructions lo tbe salesforee. etc. The busi-
ness-to-business priees also often bave ituitc complex prieing scbenies ineluding
quatility discounts, bundling, and individually negolialed priees. Similarly, ihe veiy
eomposition of menu costs is likely to vary from market to markel. sueb as mag.Li-
zities al tiewsstands (Ceeehetti 1086) or produels sold tbrough calalogttes (Kasbyap
1995). Therefore, ftilure empirical work sbcuild look al Ibese menu eosis in a variety
of other industries, markets, and countries, and should also eonsider other lypes of
menu eosis."^^

2 ^ . A s a n o t h e r i i i l e r c s l i n g e x t e n s i o n o n e c m i l d USL- I h c t h i l a r c p o r i e d i n i h i s p-.ipcr a n d i n L e v y L-I , I I ,
( l ' ) 9 7 ) Ul c a l i b r a t e [i n e w K e y n e s i a n m o d e l n l" b u s i n e s s c y c l e I n s e c w h e t h e r I h e i i i , t g i i i l u d e n f t h e i t i e n i i
c o s l s w e f i n d i s a d e i | u a l c f o r a s l i c k y p r i e e m i i d e l k i p r n d u c e p r c t l i c t m n s I I K I I I I K I I C I I t h e t l a l a .
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