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Multiproduct Retailers

We use a unique store-level data set to directly measure menu costs
and to study the price change process at a large U.S. drugstore
chain. We compare and contrast the magnitude of these measures
with similar measures from four large U.S. supermarket chains. We
find that (1) the actual magnitude of menu costs as a share of rev-
enues, (2) menu costs per price change, (3) the frequent use of pro-
motional pricing, and (4) the use of weekly pricing rules are similar
across both retail formats. Given that the main common features of
these two types of retail formats are that (i) they both use posted
prices, and (ii) both are multiproduct retailers selling a large num-
ber of products, our findings suggest that the magnitude of the
menu cost components we measure, and the price change practices
we document, may be generalizable across retail formats with
these two features.

IN THIS PAPER we use a unique store-level data set to ana-
lyze the price change process at a large U.S. drugstore chain, in order to directly
measure the costs of changing nominal prices (menu costs) the chain faces. Menu
costs play an important role in macroeconomics since they can be a source of price
rigidity, and thus can provide a microbased explanation for monetary nonneutrality.
Further, recent studies have demonstrated that menu cost models may be useful in
providing answers to numerous questions on the behavior of the short-run aggregate
supply curve. Consequently, menu costs have received considerable attention in the
theoretical literature as many predictions of the traditional Keynesian and more re-
cent new Keynesian models crucially depend on the existence of some form of price
rigidity. Moreover, at the micro level menu costs may form a barrier to individual
price adjustments that may lead to inefficient allocations. See, for example, Caplin
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and Leahy (1991), Mankiw and Romer (1991), Sheshinski and Weiss (1993),
Andersen (1994), Ball and Mankiw (1994), Wynne (1995), Romer (1996), Danziger
(1999), and studies cited therein.

Yet, despite the theoretical importance 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
Perloff (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 observed 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 of the importance of menu
costs. These studies include Sheshinski, Tishler, and Weiss (1981), Rotemberg
(1982), Lieberman and Zilberfarb (1985), Carlton (1986), Cecchetti (1986),
Danziger (1987), Ball, Mankiw, and Romer (1988), Carlson (1992), Lach and Tsid-
don (1992, 1996a, 1996b), 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, 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 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. It is no more appropriate to 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 interesting to go beyond the
parable to better understand the foundations of nominal frictions. Future research
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 implications of [price] adjustment costs, obtaining direct ev-
idence that such costs are present seems crucial.” In this paper we follow this line of
thought and argue that given the theoretical importance of menu costs, it can indeed
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 useful 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
menu 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 to this literature by using a unique store-level data set
to provide direct measures of menu cost and a detailed analysis of the price change
process at a large U.S. drugstore chain. We have dollar measures of two components
of menu costs: (1) the costs of the labor used in changing price tags on the store
shelves, and (2) the costs of printing and delivering the shelf price tags. Our data set
allows us to measure these costs in great detail, documenting the exact time required
for each stage of the price change process and the costs associated with them. We
also describe the exact mix of the various price changes the chain makes in a typical
week, from basic price changes to specific promotional price changes such as sales,
rebates, and clearance. Further, we provide evidence that stores in this chain change
prices on a weekly basis, closely resembling time-dependent pricing rules often em-
ployed in the new Keynesian cost of adjustment literature.

This paper builds upon the study of Levy, Bergen, Dutta, and Venable (1997) and
Levy, Dutta, Bergen, and Venable (1998), who have documented the price change
process and provided direct measurements of menu costs for another type of retail
format, large U.S. supermarket chains. Here we extend their work to a different type
of retail format, chain drugstores. Given that numerous authors (for example, Lach
and Tsiddon 1992 and Ball and Mankiw 1994) have suggested the importance of
studying price setting at establishments selling small staple retail items, this exten-
sion to drugstores is a natural step forward in the study of menu costs. We compare
and contrast the findings we report here for the drugstore chain to their findings for
the supermarket chains. For the most part we find that the results Levy et al. (1997,
1998) report in their paper for supermarket chains continue to hold for the chain
drugstore. Specifically, we find that menu costs per price change, menu costs as a
share of revenues, as well as the level of promotional activity, and the time-depen-
dent nature of the price change decisions, are similar for the drugstore and the super-
market chains. Given that the common features of these two types of retail formats
are that (i) they both use posted prices, and (ii) both are multiproduct 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-
eralizable across retail formats with these two features, such as department stores,
hardware stores, specialty stores, etc., where the steps involved in the price change
process are likely to be similar to the steps reported and documented here.

For the components of the price change costs we are able to measure in dollar
terms, we find that menu costs for the chain drugstore average $0.33 per price
change which constitutes about 0.59 percent of revenues. This is similar in magni-
tude to menu costs of $0.39 per price change comprising 0.53 percent of revenues
Levy et al. (1997) report for large U.S. supermarket chains (for the same components
of menu costs). These menu cost figures are nontrivial and if interpreted in the con-
text of the existing theoretical models of menu costs, they may even be sufficient to
form a barrier to price changes. Moreover, given that menu cost figures we report
here do not include several components of broadly defined menu costs, our menu
cost estimates may be considered a lower bound of the true costs of changing prices.
This, combined with the findings of Akerlof and Yellen (1985), Mankiw (1985),
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Parkin (1986), Blanchard and Kiyotaki (1987), and Caplin and Leahy (1997) among
others, that even 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 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 find may apply to as much as 1.93
percent of the GDP which is substantial. Moreover, 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 suggests that the benefits 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 is 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 evidence on
the chain’s timing of price changes in the context of time-dependent pricing rules. In
section 6, we conclude with suggestions for future research.

1. 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 digital display attached to the shelves. The system
consists of a PC-based system controller, wireless communication network, and

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

2. Here we briefly describe the dataset. For more details, see Levy et al. (1997).
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electronic shelf labels and rails. Obtaining information from the in-store item and the
database, the system broadcasts this information to the shelf labels through a con-
troller at each gondola. The system also maintains a continuous surveillance of the
electronic shelf labels to ensure that they are present and that they are displaying the
correct information. In addition, this label polling process creates data on the physi-
cal location of the label within the store. The system is controlled wirelessly from a
central computer where price changes are actually done. Because of this setup, the
electronic shelf label systems can be used by drugstore chains to greatly reduce the
physical costs, lead times, and the frequency of mistake occurrences currently asso-
ciated with changing paper-tag-based shelf prices. In order to sell the product, the
electronic shelf label company had to quantify the measurable benefits of its elec-
tronic shelf label systems. For 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 of the chain and
carefully record the exact steps involved in the price change process. A researcher
worked with the people involved in the process of changing prices on the store floor
where the shelf tags were physically changed, and undertook detailed time and mo-
tion measurements to estimate the frequency of various steps undertaken in the price
change process, along with the required labor time and cost of each step. The study
required hundreds of man hours to complete and was conducted over a four-month
period, from July to 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-
ify its accuracy. Information received from the chain’s pricing systems, in-store ob-
servations, and in-store counts and measurements were used to determine the
volume of work performed in each step of the tasks, the weekly frequency of each
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 each week. This allowed for task level comparisons for the
existing and test process.

Although we believe menu costs reported in this paper are representative of menu
costs in the U.S. drugstore industry, we should mention that they may be biased up-
ward because the electronic shelf label company had an incentive to overestimate the
magnitude of menu costs in order to sell its computer-controlled price change sys-
tems. We, however, think that menu cost measures we report here are not subject to
significant biases of this sort for a number of reasons. First, the measurements were
made by the electronic shelf label company people working alongside with the
chain’s employees, together following and documenting their activities, and using
the company’s wage figures. Second, time and motion measurements of the type
used for measuring menu costs we report here are routinely done by drugstore chains
themselves in order to assess the efficiency of their price change processes. The man-
agers compared their figures to the electronic shelf label company figures and in

3. The company that provided us with the data is also the source of the data used by Levy et al. (1997).



688 : MONEY, CREDIT, AND BANKING

most cases found them to be similar. If there was a discrepancy between the two, the
electronic shelf label company studies used the more conservative estimate. Further,
these figures were presented to upper management of the chain and they were found
to be representative of its cost structure. Moreover, the validity of menu cost esti-
mates constructed by the electronic shelf label company was not disputed in these
meetings. If there was any disagreement between the electronic shelf label company
and the chain, it was about the size of the savings the electronic shelf label system
would provide, not about the accuracy of menu cost measurements themselves. Fi-
nally, we looked at these reports and searched for figures that could be biased up-
ward. There were a few, such as goodwill cost estimates and inventory holding cost
estimates, and to be on the conservative side, we did not include them in our mea-
sures of menu costs. Thus we only report measurements for which we could see no
upward bias. Note, however, that menu cost figures we report here for 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 retailer involved in this study is a large U.S. drugstore chain.* At the request
of the chain and the electronic 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 reasonably representative of large drugstore chains currently selling in
the United States. According to the National Association of Chain Drugstores, as of
1995 there were 28,381 chain drugstores operating in the United States with total an-
nual sales of $65.1 billion.? This constitutes about 80 percent of the total, chain and
independent drugstore sales (combined) of $81.4 billion, so the chain in our study is
a representative of a major class of the retail trade.®

Table 1 reports some general information about the chain drugstore we study. Ac-
cording to the first column of the table, the drugstore chain tends to carry around
15,000 different products on a regular basis.” On an average week the stores of the

4. The specific chain we study operates two types of stores. One type of store is the standard stand-
alone store. The second type of store is located inside a supermarket chain. The representative sample
stores selected for the study that collected the data set we use here included both types of stores, at least
two of each type. The figures reported here are their averages. These stores are identical to each other in
terms of pricing practice, price change frequency, store size, and managerial structure. The only main dif-
ference between them is in the type of products carried. For example, the stores located within supermar-
kets are carrying more items not sold by the supermarket. Overall, the stand-alone stores tend to carry
greater variety of products in comparison to the stores located within supermarkets. In our sample, the dif-
ference in the number of products carried was about 15 percent.

5. The source of these figures is “Positive Sign: Chain Drugstore Sales Came on Strong in 1995, Na-
tional Association of Chain Drug Stores Reports,” Drug Topics, January 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 able to find: (i)
$80.8 billion reported in “Annual Drugstore Sales Nearly Double in Decade,” Drug Topics, June 13, 1994,
vol. 138, no. 11, p. 118; and (ii) $82.4 billion estimate derived by Nielsen company from its Household
Panel Survey as reported in “Latest Nielsen Data: Inside Today’s Drugstore Shopper,” Drug Topics, June
13, 1994, vol. 138, no. 11, 89-100.

7. The source of this figure is a national trade publication that explicitly identifies the drugstore chain
we study, and therefore, to protect the chain’s anonymity, we cannot report the exact reference. It should
be mentioned, however, that an internal study of the electronic shelf label company reports a similar fig-
ure. Although chain drug stores often have about 20,000-25,000 universal product code (UPC) numbers
in their computer database, there are usually no more than about 15,000 products actually carried at any
given time. The extra universal product code numbers are for seasonal sizes and packages of products, for
promotional packages and products, and for discontinued products.
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TABLE 1|
WEEKLY FREQUENCY OF PRICE CHANGES

Drugstore Supermarket
Chain Chains®
Approximate number of products carried 15,000 25,000
Number of price changes per store per week 1,131 3,916
Percentage of products for which prices change in an average week 7.54% 15.66%

NoTE: (a) The data for supermarket chains are reproduced from Levy et al. (1997), Table I, average of Chains A-D. See the text for details.

chain change prices of 1,131 products, which constitute about 7.5 percent of the
products they carry, on average.®

2. 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 (2) the costs of printing and delivering these shelf price tags and
the price signs. The former consists of (i) the cost of labor used in preparation of the
price change process, (ii) the cost of labor used to actually change the shelf price tags
and the price signs, and (iii) the labor cost of verifying the accuracy of the price
changes once these changes have been implemented. Below, we go through each of
these cost components in more detail (see Table 2) followed by a comparison of the
results we report here for the chain drugstore with the results Levy et al. (1997) re-
port for large U.S. supermarket chains.

2.1 Cost of the Labor Used to Change Shelf Prices

The price change process, as described below, is performed each week. The only
difference from week to week is in the products for which the prices are changed. A
price change process begins by preparing for it. For this new shelf price tags and
price signs are ordered and delivered, which are sorted by departments. The infor-
mation on specific price changes and the products to which they apply is also re-
ceived in the form of computer printout. As the price change time approaches the
store-level employees in charge of the price change process collect these reports and
price tags and signs along with office supplies and go to the designated 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 time and motion observations with the information on the volume of
products for which prices are changed. These weekly hours are multiplied by the

8. Note, however, that this does not mean that after about one year prices of all products the store car-
ries have been changed. This is because many product prices are changed very infrequently. Unfortu-
nately, our data contains no information on the distribution of price changes across specific product
categories.
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TABLE 2
ABSOLUTE MEASURES OF THE ANNUAL MENU COSTS PER STORE (1992 DOLLARS)

Drugstore Supermarket
Menu cost component Chain Chains®
Labor cost of price changes (includes costs of price change preparation
and price change verification) $15,461 $74,267
Costs of printing and delivering new price tags $4,159 $6,014
Total annual menu costs of labor and new price tags per store $19,620 $80,281
Costs of mistakes made during the price change process $4,193° $20,140
Costs of in-store supervision of the price change process $1,138° $5,466
Total annual menu cost per store $24,951 $105,887

Nortes: (a) The data for supermarket chains are reproduced from Levy et al. (1997), Table 111, average of Chains A-D, the sum of labor cost
of price and sign changes (rows 1 and 2). The shares of price change preparation, price changes, and price change verification in the total
labor cost of price and sign changes for the supermarket chains are reported in Levy et al. (1998). See the text for more details.

(b) The mistake and in-store supervision costs have not been reported for the chain drugstore by the electronic shelf label company. There-
fore, to make the above comparison possible, we have estimated them using the ratio of these two components relative to the total labor cost
of price changes, as reported for the supermarket chains in the right-hand side column of the above table. Thus, by assumption, the ratio of
the mistake cost/labor costs is the same across the two retail formats, 0.2712 in this case. Similarly, the ratio of the in-store supervision
cost/labor cost is the same across the two retail formats, 0.0736 in this case.

wage rates (adjusted for fringe benefits) of the employees used in the price change
process to give us the total menu costs associated with the labor required to change
prices.

Labor Cost of Price Change Preparation. The store-level price change prepar-
ation on average takes 13 weekly hours, of which 8 hours are spent on Mondays
(4 hours are spent on cosmetics products, 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 of the workers doing this preparation is $9.40,
which includes 33 percent loading for fringe benefits. Thus, the annual labor cost
component of menu costs spent on price change preparation equals 13 X 52 X 9.40 X
0.7948 = $5,050.° This constitutes 32.7 percent of the total labor cost component we
measure in this study.

Labor Cost of the Actual Price Changes. The physical shelf price tag and price
sign change process is very repetitive and time consuming and involves the follow-
ing main steps. A worker collects the new price tags and the new price signs along
with the computer printout of the list of the product for which prices need to be
changed. Then the worker needs to locate the aisle, followed by the product category
group, and finally the product itself. Once the product is located, the worker removes
the old price tag or the price sign from the shelf and replaces it with a new price tag
or a price sign. These steps are repeated until all price changes are done. In total, the
chain drugstore on an average week uses 21.8 hours of labor to actually implement

9. The adjustment factor, 0.7948, is the ratio of total weekly price changes (1,131) and total weekly
price tag changes (1,423). The measures of the various menu cost components reported by the electronic
shelf label company are based on the weekly price tag changes which in addition to price changes also in-
cludes replacement for damaged or lost price tags. Since the cost of a price tag change should count as
part of the menu cost only to the extent that it involves actual price change, we have adjusted all menu cost
measures we report here downward by the factor 0.795 to capture only the cost of the price tag changes
that are related to actual price changes.
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these price changes, which in annual terms costs 21.8 X 52 X 9.40 X 0.7948 =
$8,469. This is the largest component of the labor cost we measure in this study, con-
stituting 54.8 percent of the total labor component of menu costs. '°

Labor Cost of Price Change Verification. Chain drugstores put considerable ef-
fort and resources into building customer confidence that they offer low prices.
Frequently, however, discrepancies occur between the price at the shelf and the
price at the checkout cash register. This damages the consumers’ confidence which
imposes costs on the retailer in the form of lost customer goodwill and the re-
sulting damaged reputation for the chain, which can be substantial (Okun 1981).
To minimize these costs, workers equipped with a list of new prices go back to the
aisles to verify that the price changes have been done correctly. This task requires
an average of five hours per week, leading to annual menu cost of 5 X 52 X 9.40 X
0.7948 = $1,942. This is the smallest component of the labor cost we measure in
this study, constituting only 12.5 percent of the total labor cost component of menu
cost.

Thus, the total annual labor cost of price change preparation, price change imple-
mentation, and price change verification comes to 5,050 + 8,469 + 1,942 = $15,461
(see Table 2, row 1). The labor costs associated with changing prices are the largest
component of menu costs we report in this study, making up about 79 percent of the
total menu costs. Note, however, that menu cost measures we report do not include
several components of menu costs, thereby probably biasing downward the esti-
mates of menu costs.

2.2 Costs of Printing and Delivering New Price Tags

There are direct costs associated with printing and delivering the price and sign
tags. The order for new price tags and price signs must be recorded and processed at
the chain, sent to the printer, recorded and processed at the printer, printed, pack-
aged, and then delivered to each store. The total annual stock and printing cost of
price tags equals $4,778 per store, which is based on 1,423 price tag changes. There-
fore, after multiplying this by the factor of 0.7948, we get a total annual cost of
$3,797, which is equivalent to 6.46 cents per price tag (for 1,131 weekly price
changes). The annual cost of delivering these price tags, after similar adjustment,
comes to $362 per store, which is equivalent to 0.62 cents per price tag. These two
figures combined yield $4,159 per store as the total annual cost of printing and de-
livering price tags (see Table 2, row 2). These costs constitute about 21 percent of the
total menu costs we report in this study.

10. While our measures of labor cost could overstate the true cost of changing price if the drugstore
chain hoards labor to save hiring and firing costs, this is not likely to be the case for several reasons. First,
the estimated cost of the labor used in changing price is based on actual time and motion measurements of
the minimum amount of time and labor required to accomplish the task. Second, the adjustment in the
amount of labor is usually done through hours worked, which makes cost of hiring and firing less relevant.
And third, the workers on the floor are routinely moved from task to task (stocking, cleaning, inventory
checking, price changing, price checking, customer service, cash register, etc.) and so the opportunity cost
of changing a price is not zero.



692 : MONEY, CREDIT, AND BANKING

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 to the 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. (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 that would be included in the average cost, are not in-
cluded in the figures we report. Moreover, the most time-consuming steps of the
price change process need to be repeated 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 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 shelf to shelf, or where shelf space is reallocated by increasing the shelf space
for some products at the expense of 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 than the cost
of changing price, the size of this bias, in comparison to the number of products for
which prices are changed each week (1,131), is marginal due to the small number of
new products (about ten to thirty) the chain drugstore introduces each week.

2.4 Comparison with Supermarket Chains

As Table 2 indicates, in absolute terms the total annual menu costs per store for
the chain drugstore constitutes only about a quarter of the total annual menu cost of
the supermarket chains. The main reason for this difference is the significantly less
frequent price change activity at the drugstore chain: we find that the chain drugstore
changes prices on an average of 1,131 products each week in contrast to an average
of 3,916 products at the supermarket chains. The large difference in the frequency of
price change activity between these two retail formats may be due to differences in
the target customers of the two retailers. Specifically, studies have shown that super-
market customers may be more price sensitive than drugstore customers (Quelch
1981; and Bob Ruekert, in private conversations). Further, most people spend more
money in supermarkets than in drugstores: a basket of products bought on an average
trip to a drugstore is significantly smaller than what most of us buy during our
weekly supermarket visit, and according to 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

11. According to Levy et al. (1997, Table II), about 85 percent of the resources devoted to changing
price tags and price signs in the retail supermarket chains are used in the stages of price tag change
process, price tag change verification, handmade price sign change process, and preprinted price sign
change process. Further, Levy et al. (1998, Figures 3, 4, 8, and 9 and their corresponding Tables 4, 6, 10,
and 11) report that most time consuming steps undertaken during these stages must be repeated each time
a price is changed.
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drugstores tend to buy much less frequently relative to supermarket customers who
usually shop for the basic items at least on a weekly basis. Also, the purchases made
at drugstores tend to be more random.'? The lower frequency of price changes at
chain drugstores is a major reason why chain drugstores have the lower menu cost
per product and the lower menu cost to gross margin ratio relative to the supermarket
chains.

3. RELATIVE MEASURES OF MENU COSTS AND THEIR QUANTITATIVE SIGNIFICANCE

In order to assess their relative magnitude, we express the absolute measures of
the annual menu costs relative to the chain drugstore’s (i) net margins, (ii) revenues,
and (iil) number of price changes (see Table 3, rows 3—5).!3 Below we discuss these
figures and compare them with the figures reported by Levy et al. (1997) for large
U.S. supermarket chains.

3.1 Relative Measures of Menu Costs

Net margins of chain drugstores of the size studied here average about 2.75 per-
cent of revenues. Further, the revenue for an average store is about $3,350,000 (see
notes d—e beneath Table 3 for the source of these figures), and therefore, menu cost
to net margin ratio at this chain drugstore averages 21.3 percent, which seems sub-
stantial.!* As a share of revenues, menu costs constitute 0.59 percent. Finally, we find
that menu costs at an average store equal $0.33 per price change, which is computed
as the ratio of the total annual menu costs ($19,620, from Table 2) to the annual fre-
quency of price changes (1,131 X 52, from Table 1).'

12. Consistent with these arguments are these facts: (1) Most of the products in the drugstore have a
longer shelf-life than in the supermarket, (2) inventory turnover is much slower in the drugstore, and (3)
drugstores are not volume driven to the same extent as supermarkets.

13. We also report menu cost figures relative to the number of products carried as well as relative to
store’s gross revenues (see the first two rows of Table 3). These calculations yield menu cost per product
carried of $1.31, and menu cost to gross margin ratio of 1.71 percent.

14. This is consistent with the findings of Blinder et al. (1998) who report that 69.1 percent of the pric-
ing managers they surveyed face nontrivial costs of changing prices which they consider an important bar-
rier to frequent price changes. Furthermore, 43 percent of the firms indicate the presence of explicit costs
of price adjustment, and an additional 21 percent—the presence of explicit, but trivial, costs of price ad-
justment. Thus, their findings suggest that over 69 percent of the price managers in their sample seem to
face a fixed cost of changing price, that is, menu cost. Only 13.6 percent of the managers interviewed in-
dicated a presence of some version/s of a convex cost of adjustment. (The remaining 17.3 percent indi-
cated a presence of both, fixed as well as convex costs of adjustment.) In sum, the overwhelming majority
of the firms surveyed seem to face some form of menu cost.

15. Menu cost per price change, $0.33, we report here is lower than the figures reported by Slade
(1998). There are several possible reasons for this: (1) our menu cost figures are based on actual measure-
ments of the resources that go into the price change process, whereas she estimates menu costs econo-
metrically as model coefficients using a mix of store-level price and aggregate cost data; (2) we cover
15,000 products the chain drugstore carries rather than a single product category; (3) our menu cost fig-
ures do not includeall components of menu costs; and (4) there could be differences in wage rates which
may be important given the significance of the labor cost component in menu costs.
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TABLE 3
RELATIVE MEASURES OF MENU CoST (1992 DOLLARS)*

Drugstore Supermarket

Chain Chains®

Menu cost of labor and new price tags per product carried® $1.31 $3.21
Menu cost of labor and new price tags/gross margin® 1.71% 2.13%
Menu cost of labor and new price tags/net margins® 21.30% 26.67%
Menu cost of labor and new price tags/revenues® 0.59% 0.53%

Menu cost of labor and new price tags per price change’ $0.33 $0.39
Total menu cost/net margins 27.08% 35.17%
Total menu cost/revenues 0.74% 0.70%

Total menu cost per price change $0.42 $0.52

Nores: (a) All five relative measures of menu costs reported in the top five rows of the table, use the total annual menu costs of labor and new
price tags (Table 2, row 3) as the numerator. The bottom three measures (lower panel) use the total annual menu cost (Table 2, bottom row)
as the numerator.

(b) The number of products carried comes from the first row of Table 1.

(c) The annual gross margin per store for the supermarket chains is $3,763,179 per store on average, based on 25 percent of revenues reported
in note (3) below (Hoch, Dreze, and Purk 1994; and Supermarket Business, “Consumer Expenditures Study,” vol. 48, 1993, p. 52). For the
drugstore chain, it equals $1,148,000 per store on average, based on 28 percent of revenues (given in note e below) as reported by Corporate
Growth Report (“Corporate Growth Strategies in a Recession, July 1991, vol. 9, no. 7, p. 4) for a similar chain drugstore, Walgreen Co.

(d) The average annual net margin for the supermarket chains is $301,054 per store, based on 2 percent of revenues. (Montgomery 1994). For
the chain drugstore it equals $92,125 based on 2.75 percent of revenues (Almanac of Business and Industrial Financial Ratios, Englewood
Cliffs, N.J.: Prentice Hall, 1996). The revenue figures are provided in note (e) below.

(e) Average annual revenue per store for the supermarket and drugstore chains are $15,052,716 and $3,350,000, respectively. The source of
the former figure is Supermarket Business (“Consumer Expenditures Study,” vol. 48, 1993, p. 52). The latter figure is an average of two esti-
mates we were able to find: $4,100,000 revenue reported for the leading drugstore chain, Walgreen Co, by Barron’s (“A Winning Prescrip-
tion,” March 7, 1994, vol. 74, no. 10, p. 21), and $2,600,000 revenue reported (in a private conversation) by a manager of a smaller chain
drugstore.

(f) The number of price changes comes from the second row of Table 1.

3.2 Comparison with Supermarket Chains

In order to compare these figures to the estimates reported by Levy et al. (1997),
in the right-hand side of Table 3 we report equivalent relative measures of menu
costs for four large U.S. supermarket chains they study. Menu cost per price change
in 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 at these supermarkets average 0.53 percent, which again
is similar to the magnitude of 0.59 percent we find for the drugstore chain.

Menu cost figures we reported so far include only the labor and price tag costs. In
addition to these two components, menu cost measures reported in Levy et al. (1997)
also 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. It turns out that the relative
magnitude of menu cost figures we find for the chain drugstore does not change dra-
matically if we add estimates of these two components. For example, in the bottom
three rows of Table 2 we report the estimates of these two components along with
total estimated annual menu costs for the supermarket chains as reported by Levy et
al. (1997), along with the corresponding figures for the chain drugstore. In estimat-
ing these costs for the chain drugstore, we have used the ratio of the missing compo-
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. See note (b) beneath Table 2 for details. It is 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 margins and menu costs to 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 considered, the menu cost figures reported here and in Levy et al.
(1997) may be generalizable across multiproduct retail formats that rely on posted
prices.

3.3 Quantitative Significance of the Menu Cost Figures

To appreciate the quantitative significance of our findings, note that supermarket
and drugstore chains combined constitute about $450 billion in annual sales, or
about 20 percent of the total retail sales.!” Retail sales account for about 9.3 percent
of the GDP.!8 Therefore, the menu cost figures we find may apply to as much as 1.93
percent of the GDP. Moreover, the menu cost figures we present here probably apply
to a much larger proportion of the retail sales. This is because the price change prac-
tices we document here are commonly used in other types of multiproduct retail es-
tablishments, such as department stores, hardware stores, specialty stores, etc.

In order to assess the macroeconomic relevance of the menu cost figures we find,
consider the numbers reported in Table 3, which show that the menu cost to revenue
ratio for the drugstore chain averages 0.74 percent. Similar figures have been re-
ported for the retail supermarket chains by Levy et al. (1997) which suggests that
these figures and the conclusions that follow from them may be generalizable to the
broader category of multiproduct retail settings that rely on posted prices. Levy et al.
suggest that menu cost of this magnitude is nontrivial and may be sufficient to form
a 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 actual menu costs incurred by the drugstore chain may
be even higher. However, we do not want to overemphasize the linkage of our em-
pirical findings with these theoretical models because, unlike the frequent price
changes in the chain drugstore, in the macroeconomic environment of these models,
prices can go unchanged for appreciable periods of time.

Finally, some components of menu costs we were unable to measure due to data
limitations: 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 of direct store delivery is much lower in

cially for promoted and advertised items, can lead to lost cashier and management time, refunds, lost cus-
tomer goodwill, and inventory mistakes associated with incorrect shelf tags—just as in supermarket
chains. See Levy et al. (1997, 1998).

17. These figures are calculated using the Citibase series RTRR (IV-3-1), RTZ541 (IV-3-2), and
RTZ591 (IV-3-2).

18. The ratio of the Citibase series GAGR (X-6-15) to GADP (X-6-14) is 9.3 percent.
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drugstores than in supermarkets (about 2—-5 percent, in contrast to 20—40 percent in
supermarket 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 week.

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
set at corporate headquarters in a meeting held weekly. At this meeting the manager in
charge of setting prices for a given product will look at a variety of information in-
cluding (a) any manufacturer wholesale price changes and promotions, (b) past sales
for this 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 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 at 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
note, however, that these pricing decisions are made for the entire chain and therefore,
these costs per store may not be as high, especially for the larger chains.?’

4. PRICE CHANGE ACTIVITY OF THE CHAIN DRUGSTORE

We find that the chain drugstore changes prices on an average of 1,131 products
each week. Of these price changes, 694 are promotional price changes. Specifically,
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 these figures that a great deal of the
price change activity in the chain drugstore is promotional in nature. Over 61 percent
of the price changes 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 posted prices are the norm.

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

19. See, for example, Ball and Mankiw (1994), Kashyap (1995), and Meltzer (1995). Since the elec-
tronic shelf label system was not designed to save the costs of corporate headquarter managerial time
spent on price change decisions, the electronic shelf label company did not measure this component of
menu costs.

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

21. For example, Dutta, Bergen, and Levy (1998) and Levy, Dutta, and Bergen (1996) find that at one
major midwestern supermarket chain in the frozen and refrigerated orange juice categories, at least one of
the three brands of the orange juice they studied was promoted every week throughout the year. Thus at
least 1/3 of the category was being promoted, and an even higher percentage of the category was being
sold at promoted prices.
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TABLE 4
WEEKLY SCHEDULE OF PRICE CHANGES AND THEIR FREQUENCY BY TYPE OF MERCHANDISE
Chain Drugstore Supermarket: Chain A*

Number of Time of the Number of Time of the
products week when products week when
for which the prices for which the prices

Type of merchandise prices change are changed Type of merchandise prices change are changed
All advertised 401 Friday

products (sales) (35.4%)

Basic price related 437 Monday General merchandise, 72 Saturday
changes (38.6%) advertised (1.7%)

Budget buy 250 Monday Grocery 2,100 Sunday

(22.1%) (49.1%)

Compare and save 19 Monday Market (produce) 171 Sunday
(1.7%) (4.0%)

Clearance items 10 Monday General merchandise 1,853 Monday
(0.9%) (43.3%)

Rebate 14 Monday Grocery, advertised 82 Tuesday
(1.2%) (1.9%)

Total number of 1,131 Total number of 4,278

weekly price changes (100%) weekly price changes (100%)

NorE: (a) The data for the supermarket are reproduced from Levy et al. (1997), Table VI.

that high/low pricing was more profitable than a flatter every-day-low-price strategy
for the stores in their sample.2? Carlton (1986) has suggested that changing prices
frequently can make it more difficult for customers to compare prices of branded
items across retail outlets due to higher search costs. This would be similar to using
price complexity to create differentiation between retail outlets. Similarly, Bergen,
Dutta, and Shugan (1996) show how product variation can be used to create com-
plexity, induce higher search costs, and thereby lead to differentiation across retail
outlets.”> Also note that the promotional price changes observed in the usual retail
settings (such as supermarkets, drugstores, department stores, hardware stores, etc.)
usually involve price fluctuation between the regular and few sale prices. For exam-
ple, prices are often marked down by, say 10 or 20 percent, typically for a period of
one week or sometimes two, and at the end of the “sale” period prices go back to the
original level.* This suggests that such traditional forms of temporary sales may be

22. Under the every-day-low-price strategy, the retailer’s prices are low for an extended periods of
time and therefore it will offer fewer promotional sales or discounts. Under the high/low pricing strategy,
in contrast, the retailer’s prices are higher, and the retailer tends to offer more frequent discounts through
sales and promotions. The pricing strategy, therefore, will have an effect on the frequency of price
changes observed.

23. Another reason for the frequent price changes of the drugstore chain is the fierce competition it
faces (Blattberg and Neslin, 1989; Nagle and Holden, 1995). The margin in the retail drugstore industry is
2-3 percent at most. The main reason for such a low margin is the extent of competition with many na-
tional and regional chains all competing in each market. Also, there is a strong competition in many prod-
uct categories such as health, beauty, paper products, and analgesics, from nondrugstore retailers,
including grocery stores, supermarket chains, discount stores, and mass merchandisers. Note that product
categories such as health, beauty, paper products, and analgesics are the categories that experience the ma-
jority of the price changes, and this seems to be directly related to the level of competition in the retail
drugstore industry.

24. Similar sale patterns have been documented for the retail orange juice market by Dutta, 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 1995).

It is also interesting to note that promotional prices are set during different days of
the week in the different retail formats. In the chain drugstore this is done on Fridays,
tied to weekend advertisements, 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 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 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 food items are not durable and hence they have to 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 PRICE CHANGES

We also have some evidence that these firms’ pricing scheme has some time-de-
pendent element. The price changes of the chain drugstore are 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 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
done 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 Table 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
done during a two-day (Sunday and Monday) period, on a regular basis. Lach and
Tsiddon (1996b) suggest that at a multiproduct firm, store-specific menu costs may
induce this kind of price change timing synchronization. Many components of

25. This is especially true if they use coupons which must be clipped from the newspaper.

26. Note that the existence of such a work-week schedule may make search costs and demand elastic-
ities 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
of the idea that firms selling many products and relying on posted prices tend to use
a form 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 suggest that time-dependent price adjustments of
the type documented hére can be optimal if the cost of gathering information about
the state exceeds the cost of making the price adjustment itself. It could also be due
to the use of promotional pricing, which requires advance planning with the newspa-
pers (or other advertising outlets) 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 identifies two major retail formats that
use a version of time-dependent pricing rules providing some empirical support to
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 magnitude to those reported for large U.S. supermarket
chains by Levy et al. (1997). We also show that both retail formats rely heavily on
promotional pricing strategies, and that both use a form of time-dependent pricing
rules. This suggests that at least some components of menu costs we study are likely
to be generalizable across a much wider variety of multiproduct retail formats that
use posted prices.

While our data do not talk directly to the issue of monetary nonneutrality, recall
that menu costs are relevant even if they are small since they may be sufficient to
generate large aggregate rigidity. Therefore, as Blinder (1994), Kashyap (1995),
and Slade (1998) emphasize, it is important to search for direct evidence that such
costs are indeed present at the micro level. By directly identifying, documenting,

27. This does not mean, however, that state-dependent pricing rules are unimportant. Even if price
changes across product categories follow a prescheduled weekly time table, the decision on prices of
which products to change is likely to contain a state-dependent component. For example, it could depend
on changes in supply and demand conditions such as competitors price change decisions. Lach and
Tsiddon (1996b) suggest that a multiproduct retailer experiencing both, store-specific and product-spe-
cific shocks, are likely to make both, time-dependent as well as state-dependent types of price adjust-
ments. It should be mentioned that, unfortunately, the data we have do not allow us to be more specific
about the nature of time versus state dependence of the price changes at this drugstore chain. In particu-
lar, based on the data we have, we cannot really tell whether the probability of changing a price is a
function of the number of periods that have elapsed since that last change occurred, or perhaps that prob-
ability is history-independent.
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and measuring the magnitude of menu costs at the store level we are taking an im-
portant step in that direction. Clearly much work remains to be done.

A possible ironic limitation of this study is that if the electronic shelf 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. Unfortunately for the electronic
shelf label company, as of today, the retail industry has been slow to adopt this tech-
nology, however. This seems to be due to the difficulty of measuring all the benefits
of the electronic shelf label system, the high direct cost of the system (about
$150,000), strict capital investment constraints, limited applicability of the technol-
ogy in some departments (for example, the electronic shelf label system does not
work well with peg, cosmetics, and pharmacy labels), and a concern over the evolv-
ing technology standard and technological obsolescence.

It should be emphasized, however, that even if these technologies are widely
adopted, there are significant components of menu costs that the electronic shelf
label systems were not designed to save, and therefore 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 directly
and indirectly due to the price changes. For example, Ritson et al. (1998) and
Zbaracki et al. (1999) report preliminary measures of these managerial and con-
sumer menu costs for an industrial firm and find that these menu costs seem to exist
in the entire organization. Moreover, they find that these costs may be significantly
larger than the physical costs of changing prices. These preliminary findings rein-
force the importance of studying the magnitude and the structure of the managerial
and customer menu costs, which are unlikely to change in the foreseeable future de-
spite the potential changes in the physical price change technology.

This study can be extended also to other retail formats and markets. Although we
would expect our results to generalize to some of the retail settings with posted
prices, it is not clear how our results will generalize to many other industry settings.
This is because there are a variety of industries for which the steps involved in
changing prices would be significantly different from those reported here. For exam-
ple, business-to-business sales which often rely on a salesforce will require changes
in the list price sheets, changes in the instructions to the salesforce, etc. The busi-
ness-to-business prices also often have more complex pricing schemes including
quantity discounts, bundling, and individually negotiated prices. Similarly, the very
composition of menu costs is likely to vary from market to market, such as maga-
zines at newsstands (Cecchetti 1986) or products sold through catalogues (Kashyap
1995). Therefore, future empirical work should look at these menu costs in a variety
of other industries, markets, and countries, and should also consider other types of
menu costs.”®

28. As another interesting extension one could use the data reported in this paper and in Levy et al.
(1997) to calibrate a new Keynesian model of business cycle to see whether the magnitude of the menu
costs we find is adequate for a sticky price model to produce predictions that match the data.
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