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Abstract

This paper examines how frequently, and by how much, prices change across the U.S.
business cycle. We analyse price rigidity across 1,110 retail product categories over 18 years
using market reference prices, which we define as the modal price of identical products
sold across all retail stores during the same week. We introduce a market reference price
algorithm that more accurately measures aggregate nominal rigidity in the retail sector. The
algorithm is implemented across the entire NielsenlQ retail scanner dataset, which contains
granular data from over $4.8 trillion worth of retail sales between 2006-2023. We find
that: (1) aggregate market reference prices are only mildly sticky, but there is substantial
heterogeneity in price stickiness across retail products; (2) while posted price-change
frequency exhibits a strong upward trend over 2006-2023, market reference price-change
frequency remains largely stable; and (3) in low-inflation periods, variations in inflation
are primarily accounted for by changes in the size of price adjustments rather than their
frequency, whereas in high-inflation periods, the frequency of price increases becomes the

dominant margin of adjustment.
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I Introduction

The frequency and size of price changes are central to macroeconomic theory. If prices
change often, nominal shocks such as monetary policy will quickly pass through the economy
and impart minimal real economic effects. In contrast, if prices are highly rigid and instead
change only slowly, these same nominal shocks will significantly impact the real economy.
Macroeconomic theory shows that the distribution of price-change sizes also shapes the real
effects of nominal shocks that propagate through the economy. These price-change dynamics
determine the effectiveness of monetary policy as a macroeconomic stabilisation tool during
periods of economic contraction, such as the Great Recession. They also determine how
significant the welfare costs will be of contractionary monetary policy actions taken to try to tame
inflationary surges, such as the 2021-2023 high-inflation episode. In this paper, we examine
price-change dynamics in the U.S. retail sector between 2006-2023, addressing this central

question in macroeconomic theory.

The rapid digitalisation of the U.S. economy since the turn of the millennium has endowed
consumers and retailers with real-time access to the nationwide prevailing price of retail products.
We denote this concept as a market reference price and define it as the modal price of all identical
products that are sold in all retail stores across the United States during the same week. In
this paper, we use market reference prices to analyse the development of retail price-change
dynamics across the full U.S. business cycle. We introduce a market reference price algorithm
that enables the accurate calculation of price rigidity measurements for the U.S. retail sector. We
demonstrate that market reference prices reveal the core structural dynamics of price changes
which occur in response to changing monetary and economic conditions. This analysis enables
us to identify several new stylised facts about U.S. price rigidity and their implications for New

Keynesian macroeconomic theory.

This study of price-setting represents the largest analysis of price micro-data ever undertaken'.
This paper analyses the entire NielsenlQ retail scanner dataset, which contains data on all weekly
transactions made at 71,249 retail stores throughout every major market in the United States.
Altogether, after data cleaning and sparsity removal, this paper analyses over 239 billion price
observations from over 2.26 million unique products which totalled over $4.8 trillion worth of
retail sales between 2006-2023. The enormous scale of the dataset analysed in this study comes
with several powerful benefits. Firstly, it enables the calculation of accurate market reference
prices as the dataset covers over 50% of all U.S. grocery and drugstore retail transactions and
more than 30% of all U.S. mass-merchandise retail transactions. Secondly, price rigidity can

be measured across a broad cross-section of the economy because over 1,100 categories of

IThis study analyses over 10.35 terabytes of price micro-data from the NielsenIQ retail scanner dataset, which
was made possible through the use of a supercomputer with 128 central processing unit cores and 1 terabyte of
random-access memory.



retail products are analysed. Thirdly, we can calculate highly precise aggregate price rigidity
measurements that are reflective of the entire country, because they are based on more than
239 billion price observations collected from 71,249 stores located across all major U.S. retail
markets. Lastly, we can analyse the development of price-change dynamics across the full U.S.
business cycle, as we examine an 18-year period characterised by both economic contractions
and expansions and episodes of low and high inflation. In Section II, we provide a detailed

description of the NielsenlQ retail scanner dataset.

In Section III, we formally establish the concept of a market reference price and examine its role
in shaping U.S. retailer price-setting behaviour. Across all retail products, we find that 35.6% of
prices exactly match their relative market reference price, highlighting the strong gravitational
pull that market reference prices exert. Furthermore, nearly half (46.2%) of all prices are within
+5% of their relative market reference price. We also find that market reference prices have a
very strong tendency to rest at digit-9-ending price points (79.6%) and to systematically transition
between them. These patterns indicate that across the retail sector, prices continuously orbit their
relative market reference prices, adjusting in conjunction with them. In Section IV, we discuss
why price rigidity measurements are highly sensitive to the choice of price-filtering algorithm
and introduce a novel market reference price-filtering algorithm to the literature. The proposed
market reference price algorithm provides a simple and effective mechanism to purge temporary
price deviations from the data and therefore enable accurate measurements of price stickiness in

the U.S. retail sector.

In Section V, we find that prices are only mildly sticky in the U.S. retail sector: the median
weekly market reference price-change frequency across products is 16.38%. This implies that
the retail sector is a smaller source of monetary non-neutrality relative to other sectors of the
U.S. economy. This finding contrasts with that of Eichenbaum et al. (2011), who postulated
that nominal rigidities in the retail sector take the form of significant inertia in their reference
price measure. It also contrasts with the claim made in Kehoe and Midrigan (2015) that prices
are sticky after all, based on their measurements of retail scanner data using their regular price
measure. However, price changes are not independent over time; a subset of products undergo
repeated weekly price adjustments, while many others remain unchanged for prolonged periods:
the median share of retail products experiencing at least one weekly market reference price
change within a month is 41.55%. This enhances the overall degree of price stickiness in
the retail sector. Moreover, there is also substantial heterogeneity in the weekly frequency of
market reference price changes across retail products, ranging from 0.3% for magazines to
43.2% for fresh strawberries. Some retail product categories exhibit volatile price dynamics and
contribute little to monetary non-neutrality, while others display much stickier price dynamics

and contribute more significantly to the persistent real effects of monetary policy.



We also analyse the development of price rigidity in the U.S. retail sector over time. We find
that there has been a strong upward trend in the frequency of price changes between 2006-2023.
However, the frequency of market reference price changes has remained largely stable over the
same period. We attribute this finding to an increased prevalence in temporary price deviations
likely driven by recent technological advancements. We also find that there was no apparent
response in aggregate price rigidity during the Great Recession and no evidence of cyclicality in

price stickiness.

In Section VI, we analyse price-change dynamics more granularly by decomposing retailer
price-setting behaviour into four mechanical levers: the frequency of price increases, the
frequency of price decreases, the average size of price increases and the average size of price
decreases. We examine the dynamics of these four mechanical levers of inflation over the sample
period. We find that in low-inflation periods, variations in inflation are primarily accounted for
by changes in the size of price adjustments rather than their frequency; while in high-inflation
periods, the frequency of price increases becomes the dominant margin of adjustment. We
then discuss the implications of this finding for the microeconomic foundations of price rigidity

underlying New Keynesian macroeconomic theory.

The development over time of increasingly large price micro-datasets has steadily improved
our understanding of price rigidities. The first academic study which sought to measure the
price-change frequency of goods in the United States using a price micro-dataset was Cecchetti
(1986). In this paper, they collected data from various libraries on the newsstand prices of
thirty-eight magazines from 1953-1979 and found that prices typically remained unchanged for
periods ranging from 1.8 to 14 years. Another noteworthy early academic study in this literature
was Kashyap (1995), who collected data on the prices of twelve retail goods between 1953—1987
by directly copying them out of old retail catalogues, and reported that prices are typically fixed

for more than one year.

The first academic study to utilise a large price micro-dataset that is representative of the entire
United States was Bils and Klenow (2004). In this paper, they analysed unpublished data from
the Bureau of Labor Statistics (BLS) Commodities and Services Substitution Rate Table, which
contains average price-change frequencies and substitutions by disaggregated product categories
between 1995-1997. This paper shattered the conventional wisdom by reporting that prices
typically remained fixed for only 4.3 months. A significantly larger and more granular BLS
price micro-dataset called the CPI Research Database (CPI-RDB) was used in Nakamura and
Steinsson (2008) and Klenow and Kryvtsov (2008), which were milestone contributions to this
literature. This BLS micro-dataset underlies the construction of the U.S. CPI inflation rate and
is collected from monthly BLS surveys of the prices of around 85,000 goods from around the
United States. Klenow and Kryvtsov (2008) used data from the CPI-RDB to establish eight



stylised facts?, which they used to assess the robustness of the Taylor (1980), Calvo (1983),
Dotsey et al. (1999) and Golosov and Lucas (2007) models. Nakamura and Steinsson (2008)
also used CPI-RDB data from 1988-2005, totalling over 9 million observations, to establish five

empirical facts about price adjustment in the United States?.

The CPI-RDB was later extended back to 1977 by scanning and digitising physical microfilm
cartridges that had been archived at the former Washington D.C. BLS headquarters. Nakamura
et al. (2018) used this extended micro-dataset to study price-setting behaviour and dispersion
during the Great Inflation. Previous major studies of aggregate U.S. price stickiness had solely
focused on periods characterised by low inflation and reduced macroeconomic volatility, such as
the Great Moderation. Using the extended CPI-RDB, they showed that the mean absolute size of
price changes remained flat between 1978-2014. Consequently, they found no evidence that
price dispersion rose during the Great Inflation and concluded that the standard New Keynesian
analysis of the welfare costs of inflation is wrong. In this paper, we document similar price-change
dynamics in the U.S. retail sector during the high inflation episode between 2021-2023.

Surveys of this empirical literature and the stylised facts about sticky prices that it has documented,
can be found in Klenow and Malin (2010) and Nakamura and Steinsson (2013). This work
to establish accurate stylised facts about sticky prices has helped guide the development of
macroeconomic models. New Keynesian Dynamic Stochastic General Equilibrium (DSGE)
models which seek to study the real effects of structural economic shocks, must be underpinned
by robust and empirically disciplined microeconomic foundations of price-setting. Structural
economic shocks are characterised by their interactions with frictions that buffer and shape
their propagation throughout the economy. When considering the real economic effects of
monetary policy, the most important of these frictions are those associated with the adjustment
of prices. The presence of these frictions induces rigidity in nominal prices, which is known as
price stickiness. Therefore, the frequency and size of price changes are central issues in New

Keynesian macroeconomic theory.

New Keynesian macroeconomic theory emerged during the 1980s amid a flurry of proposed
theoretical frameworks explaining how nominal prices could be sticky. These frameworks
can be classified into two different styles of models: time-dependent sticky price models and
state-dependent sticky price models. In time-dependent sticky price models such as Calvo

(1983), a fixed fraction of firms adjusts their prices each period independent of economic

These eight facts are: (1) Frequent price changes; (2) Large average absolute price changes; (3) Many small
price changes; (4) Variable price durations; (5) Flat hazard rates; (6) Size of price changes does not increase
with duration; (7) Intensive margin dominates the variance of inflation; and (8) Frequency of price increases and
decreases moves with inflation.

3These five facts are: (1) For consumer prices, the median frequency of nonsale price change is roughly half of
what it is including sales. (2) One-third of nonsale price changes are price decreases. (3) The frequency of price
increases covaries strongly with inflation. (4) The frequency of price change is highly seasonal. (5) They find no
evidence of upward-sloping hazard functions of price changes for individual products.



conditions. The key advantage of the Calvo (1983) framework is its tractability and for this
reason it remains the workhorse framework of contemporary New Keynesian DSGE models. In
contrast, state-dependent sticky price models assume that all firms can adjust their prices each
period subject to payment of adjustment costs and the state of the economy. Therefore, the firms
that adjust their prices will be the ones for whom it will be most profitable. Prominent examples
include the Rotemberg (1982) model, where firms incur quadratic costs when adjusting prices,
and the Golosov and Lucas (2007) menu cost model, which instead assumes fixed adjustment

Ccosts.

In this paper, we analyse price-change dynamics across the full U.S. business cycle to assess
which models best capture actual U.S. price-setting behaviour. We determine that while the
Calvo (1983) time-dependent price-setting framework can adequately approximate the observed
price-setting behaviour during low-inflation periods, it struggles to capture our finding that
in high-inflation periods, the frequency of price increases becomes the dominant margin of
adjustment. In contrast, state-dependent menu cost models can better reflect that when inflation
is high, more retailers will increase their prices because the benefit derived from adjusting to the
new optimal price will exceed the adjustment cost. These findings imply that monetary policy
rules derived under the Calvo (1983) price-setting framework may overstate the welfare gains

from aggressive price stabilisation during high-inflation episodes.

The paper is organised as follows. Section II describes the NielsenlQ retail scanner dataset.
Section III establishes the concept of a market reference price. Section IV outlines the reasons
why the proposed market reference price algorithm outperforms the price-filtering algorithms
previously employed in the prior literature. Section V measures price rigidity across product
categories and time. Section VI analyses price-change dynamics across the business cycle.

Section VII concludes.

II Data

In the United States, product manufacturers obtain barcodes called Universal Product Codes
(UPCs) from GS1* which uniquely identify their product. The manufacturer then distributes
their product to retailers with the UPCs attached. When the product is scanned at a point-of-sale
system, such as an electronic cash register, data about the transaction is stored in scanner datasets.
The most significant scanner dataset that is publicly available to researchers is the NielsenlQ
Retail Scanner dataset. It contains weekly pricing, sales volume and store environment data
from over 71,000 stores operated by more than 90 participating retail chains. These retail chains

include grocery, drug, mass merchandise, convenience and liquor stores which cover the entire

4GS is a non-profit global standards body that administers product identification and barcode systems across more
than 150 countries.



United States. Altogether, the NielsenlQ Retail Scanner dataset contains more than 50% of
the total sales volume of all U.S. grocery and drug stores and more than 30% of the total sales
volume of all U.S. mass merchandise stores. Weekly product data for over 2.26 million UPCs
are collected which are organised into over 1,100 product modules, which are categorised into
125 product groups and 10 product departments. These 10 product departments are Health and
Beauty Aids, Dry Grocery, Frozen Foods, Dairy, Deli, Packaged Meat, Fresh Produce, Non-Food
Grocery, Alcohol and General Merchandise. After data cleaning and sparsity removal, this paper
analyses 239,648,464,792 price observations, dwarfing all the price micro-datasets that have
been previously used to measure U.S. price rigidities.

There are two alternative sources of price micro-data which have been frequently used in the
literature to measure U.S. price rigidities: web-scraped prices from online retailers® such as the
dataset used in Cavallo (2018) and the micro-data underlying the Consumer Price Index’ (CPI)
compiled by the Bureau of Labor Statistics (BLS) which was used in Bils and Klenow (2004);
Klenow and Kryvtsov (2008); Nakamura and Steinsson (2008).

The application of web-scraping software to collect prices from online retailer’s webpages
was pioneered by the Billion Prices Project academic research initiative, which is described in
Cavallo and Rigobon (2016). The key advantage of the NielsenlQ retail scanner dataset over
web-scraped price micro-datasets is its substantially broader coverage of product categories. As
a result, it is more suitable for analysing price-setting behaviour across the entire U.S. retail
economy. Additionally, the NielsenlQ retail scanner dataset spans a significantly longer time
period than any publicly available web-scraped price micro-dataset. Consequently, it provides
a more reliable basis for analysing price-setting behaviour over the full U.S. business cycle.
Moreover, because the NielsenlQ retail scanner dataset is collected from physical stores, where
the vast majority of U.S. retail sales still occur, it provides more accurate estimates of retail
price-setting behaviour. The one clear disadvantage of the NielsenlQ retail scanner dataset
relative to web-scraped price microdata is its reliance on weekly average prices. However, any
potential bias arising from this practice is effectively mitigated by the proposed market reference

price algorithm, which is discussed in Section IV.

Many important contributions to the U.S. sticky price literature are based on BLS price micro-
datasets, such as the CPI-RDB. The key advantage of the NielsenlQ retail scanner dataset over
the BLS CPI price micro-data is that it is sampled at a weekly frequency rather than a monthly

>Two examples of product modules are the Video and Computer Games product module in the General Merchandise
product department and the Fresh Strawberries product module in the Fresh Produce product department.

®The scraping process involves daily scanning of the code of publicly available websites, identifying relevant pieces
of information and storing them in a database.

"To construct the non-shelter portion of the CPI, the BLS surveys the prices of about 85,000 items a month.
Individual prices are collected by around 400 BLS employees visiting 20,000 retail outlets a month, mainly across
45 large urban areas. They price each item for up to five years, after which the item is rotated out of the sample.
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frequency®. Cavallo (2018) showed that monthly sampling tends to upwardly bias price stickiness
measurements because many price changes within the month are not observed. In contrast, they
found that daily and weekly sampled data produce similar price stickiness measurements because
few products have more than one price change per week. Moreover, Alvarez et al. (2025) show
that price-change hazard function spikes occur systematically every seven days which suggests
that firms typically make many pricing decisions at weekly intervals. They also concluded
that weekly price observations capture the core patterns in price-setting behaviour. Another
important advantage of the NielsenlQ retail scanner dataset is that it does not suffer from any
bias associated with the imputation of missing prices. The BLS commonly imputes prices into
its micro-datasets due to product substitutions or temporarily missing prices with cell-relative
imputation, a method that uses the average price change within related categories of goods.
However, there is one important disadvantage of the NielsenlQ retail scanner dataset in that it
does not cover all expenditure categories of the CPI. In particular, the NielsenlQ Retail Scanner
dataset does not contain prices for services, whose relative importance (excluding housing costs)
made up (28.88%) of the CPI between 2006-2023°. Moreover, Nakamura and Steinsson (2008)
reported that the services (excluding travel) component of the CPI has a lower price-change

frequency and prevalence of sales than the aggregate CPI'°.

III Establishing Market Reference Prices

This section seeks to examine the role that market reference prices play in shaping U.S. retailer
price-setting behaviour. Market reference prices are defined as the modal price of all identical
products that are sold in all retail stores across the United States during the same week. With the
rapid digitalisation of the U.S. economy, consumers and retailers have become more informed
about the prices at which products are most commonly sold nationwide. Consequently, their
purchasing and price-setting behaviour have become increasingly anchored to the prevailing

nationwide market reference price.

DellaVigna and Gentzkow (2019) show that most U.S. retail chains post nearly uniform prices

for a retail product across all of their retail stores, irrespective of variation in local economic

8The BLS collects consumer prices monthly for food and fuel items in all areas. The BLS also collects prices
monthly for all items in the three most populous areas: New York, Los Angeles and Chicago. The BLS collects
prices for items in other categories and other urban areas only bimonthly.

This figure is based on the author’s calculations from the BLS relative importance tables for the CPI between
2006-2023. The figure is calculated as the mean importance weight of the services less rent of shelter component
in the special aggregate indexes. The equivalent figure for total services (including housing costs) is (61.5%).

10Nakamura and Steinsson (2008) reported that for the period between 1998-2005, the expenditure weighted mean

price-change frequency of filtered non-sale prices and unfiltered prices was (8.8%) and (9.1%) respectively for
the services (excluding travel) CPI component. The equivalent figures for all sectors were (21.1%) and (26.5%)
respectively. The expenditure weighted mean fraction of price changes that are due to sales was (3.1%) for
services (excluding travel) and (21.5%) for all sectors.



conditions and competitive pressures. Consequently, a retail product’s market reference price is
determined by the price-setting behaviour of a small set of large retail chains. This intuitively
clear concept, of a prevailing nationwide market reference price for a retail product, is rooted
in the theory of coordination failures in price-setting amongst retailers. Blinder et al. (1998)
found in their survey of two hundred U.S. firms, that out of twelve proposed theories for why
prices are sticky, coordination failure was the one that received the most support''. The reason
that was predominantly provided for why coordination failure is an important source of price
stickiness was that: “If we raised our prices first, we would lose too much business to low-price
competitors”. In a competitive retail environment, such pressures can delay price increases,
inducing prices nationwide to cluster at the market reference price until a price leader adjusts,

thus creating stickiness in prices.

Another important factor contributing to nationwide price clustering at the market reference
price is manufacturers setting recommended retail prices (RRPs) for their products. A clear
example of this can be seen in Figure I, which presents the nationwide posted prices and market
reference price of the most popular video game in the dataset, which was sold across 2,485 retail
stores. The posted prices are the actual prices recorded that week at the electronic point-of-sale
systems at every retail store where the video game was purchased'?. The market reference price

is then calculated as the mode of all the posted prices recorded for the video game that week.

Across 198 of the 357 weeks in which the video game recorded transactions, its market reference
price was $59.99, clearly aligning with the RRP set by the video game publisher. In a further 98
weeks, the market reference price declined to $49.99, likely reflecting strategic pricing intended
to stimulate demand during the summer months, when sales are seasonally weaker, or to clear
inventory and shelf space ahead of the release of a new, closely related title. In a low inflationary
environment, RRPs may exhibit inertia, causing posted prices to become firmly stuck to their
relative market reference price for extended periods. As a result, regular consumers of the
product become highly informed of the prevailing market reference price. When this occurs,
clearly marked temporary price reductions can generate substantial surges in sales volumes, as

t!3. Consistent with this mechanism, when

consumers readily recognise the value of the discoun
the video game’s market reference price dropped to $29.99 in the week ending 26 November
2022, which coincided with Black Friday, weekly sales across all stores increased to 45,664
units, approximately 10.1 times the pre-reduction weekly average of 4,513 units. Conversely,
this same mechanism can also make retailers reticent to unilaterally increase their prices, due to

fears of losing substantial market share to their competitors.

n fact, 71.4% of the retail firms surveyed reported that coordination failures were either moderately important
(14.3%) or very important (57.1%) in explaining price stickiness.

12This definition follows the standard convention in the literature, established since Klenow and Kryvtsov (2008),
where posted prices are used to denote the raw, actual prices to clearly distinguish them from filtered prices.

13 Abe and Tonogi (2010) provided a notable example of this mechanism: when a Japanese retail store reduced the
price of a cup noodle product from 140 yen to 84 yen in September 2005, daily sales increased twenty-five-fold
relative to the pre-discount average.



Figure I: Nationwide Prices of a Video Game

100 100
1 Posted Prices . 1000 Posted Prices
90 - 10 Posted Prices —— Market Reference Price 190
ok 100 Posted Prices : — . : ‘ ; 30
70
60
g g
‘& 50 =
a9 =P
40
30
20
10 | ' e e —— 10
0 | 1 B il 1 T | 0
2017 2018 2019 2020 2021 2022 2023

Year

Notes: This figure presents a scatter plot of all store-level weekly posted prices (blue dots)
alongside the calculated weekly market reference price (red line) of the product UPC with the
most observations within the Video and Computer Games product module in the NielsenlQ
retail scanner dataset. Marker size is scaled so that price points observed at more stores in a
given week appear as larger dots.

The repeated transitions in the video game’s market reference price between digit-9-ending price
points are indicative of a deliberate pricing strategy'*. These digit-9-endings are price points
which firms strategically adopt to leverage consumers’ cognitive biases!>. This pricing strategy,
known as charm pricing, subtly influences consumers’ purchasing behaviour by exploiting their
tendency to read prices from left to right'®. In general, the market reference prices of retail
products in the United States are heavily concentrated at these price points. Figure II presents
the frequency distribution of the last decimal digit of posted prices and market reference prices
of all retail products in the NielsenlQ retail scanner dataset. The concentration at price points is
striking: 56.9% of posted prices and 79.6% of market reference prices are set at digit-9-ending
price points. A key rationale for this large difference in price point concentrations is that retailers
regularly conduct temporary price discounts below the market reference price before returning

exactly to that same market reference price!”.

14Blinder et al.’s (1998) price stickiness survey of U.S. firms found strong support for the price point theory of price
stickiness among retailers who sell products directly to consumers.

15Tn general, price points rest at kinks in consumer demand curves and thus also kinks in the firm’s profit functions
which endows them with the property of being local profit maxima.

16Strulov-Shlain (2023) estimated the magnitude of this left-digit bias and found that consumers respond to a
one-cent increase from a 99-ending price as if it were more than a twenty-cent increase.

7Knotek II (2024) found that post-sales prices are more likely to return to their pre-sale price level if that price was
a digit-9-ending price point.
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Figure II: Last Digit Distribution of Prices
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Notes: This figure presents a grouped bar chart showing the percentage distribution of the
last digit price endings for both posted prices (blue bars) and market reference prices (red

bars) across all observations in the NielsenlQ retail scanner dataset.

The role of digit-9-ending price points in manifesting price rigidities was studied by Levy et al.
(2011), who found that digit-9-ending prices are less likely to change than non-digit-9-ending
prices and that the average size of price changes is larger for digit-9-ending prices than non-
digit-9-ending prices. A key reason for these patterns is the strong tendency of market reference
prices to transition between digit-9-ending price points. In the NielsenlQ retail scanner dataset,
56.9% of all market reference price changes occur between digit-9-ending prices. Additionally,
78.1% of all market reference price changes away from a digit-9-ending price are to another
digit-9-ending price. Therefore, we can clearly see that market reference price changes are
not random; retailers systematically adjust their prices between digit-9-ending price points to

maximise their profits.

For relatively expensive, low-turnover retail products such as consumer electronics or durables,
modern U.S. consumers will routinely research nationwide prices online before purchasing. As a
result, price dispersion for these products is compressed, even in markets where favourable local
economic conditions and limited competitive pressures would otherwise allow retailers to sustain
larger retail margins. This widespread price transparency induces posted prices to gravitate
towards their relative market reference price. However, for cheaper, high-turnover categories of

products, the expected gains from price searching are limited, weakening the gravitational pull

11



of their relative market reference prices. A natural metric of this gravitational pull is the share of

posted prices that exactly match their relative market reference price.

Table I reports, by product department and for the aggregate total, the shares of posted prices
equal to, below, or above the market reference price, along with the corresponding shares of
revenue generated at those price levels, in the NielsenlQ retail scanner dataset. Overall, 35.6%
of posted prices exactly match their relative market reference price, highlighting the strong
gravitational pull that market reference prices exert. Across product departments, the strength
of this gravitational pull varies, with the share of posted prices exactly matching the market
reference price ranging from 27.5% for Alcohol to 57.5% for General Merchandise. Even in
perishable product departments such as Fresh Produce, Packaged Meat and Dairy, where short
product lifespans lead to frequent discounting and substantial revenue shares being generated
below the market reference price, the high rates of exact price matching indicate that market

reference prices nonetheless provide a valuable central measure of nationwide prevailing prices.

Table I: Price Matching and Revenue Share by Product Department

Price Match (%) Revenue Share (%) Total (M)
Department At MRP Below Above AtMRP Below Above Total (M)
Health and Beauty Aids 36.8 34.8 28.4 32.9 39.6 27.5 44372.3
Dry Grocery 33.1 34.0 32.9 26.4 43.5 30.2 110708.9
Frozen Foods 31.9 34.8 33.3 29.2 40.7 30.1 16630.5
Dairy 30.8 36.1 33.1 23.0 45.9 31.1 10808.8
Deli 37.8 35.0 27.2 344 41.5 24.0 3604.1
Packaged Meat 35.1 35.8 20.1 27.6 46.1 26.3 3668.0
Fresh Produce 43.3 34.0 22.7 31.6 44.2 24.3 1849.7
Non-Food Grocery 38.5 30.0 31.5 27.1 39.8 33.1 27291.5
Alcohol 27.5 35.7 36.9 22.7 40.0 37.3 6917.7
General Merchandise 57.5 23.9 18.6 52.9 314 15.7 13796.9
TOTAL 35.6 33.3 31.0 28.6 41.8 29.6  239648.5

Notes: Price Match columns show the percentage of observations where the posted price equals (At MRP), is below,
or is above the market reference price. Revenue Share columns show the percentage of total revenue generated at
each price point. Total Observations are in millions. Data covers 2006-2023. January 2006 excluded.

In general, the posted prices of retail products will cluster around their relative market reference
price. Figure III presents the distribution of percentage deviations of all posted prices away from
their relative market reference price, in the NielsenlQ retail scanner dataset. Nearly half (46.28%)
of all posted prices are within +5% of the market reference price. 57.68% of posted prices are
within £10% of the market reference price and over three quarters (75.56%) are within £20% of
the market reference price. Across product departments, the share of posted prices within +£5%
of the market reference price ranges from 37.38% in the Alcohol product department to 66.30%
in the General Merchandise product department. Overall, these patterns indicate that across the

retail sector, posted prices continuously orbit their relative market reference prices, adjusting in
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conjunction with them. Consequently, we can conclude that market reference prices reveal the
core structural dynamics of price changes which occur in response to changing monetary and
economic conditions. This conclusion enables the design of a market reference price algorithm

that can accurately measure aggregate price stickiness, which we introduce in Section IV.

Figure III: Posted Price Deviation from their Market Reference Price
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Notes: This figure presents a histogram of the percentage deviation of all the posted prices
from their relative market reference price, for every UPC observation in the NielsenlQ retail
scanner dataset over the period 2006-2023.

IV Price Filtering Algorithms

Measurements of price rigidity are highly sensitive to the choice of price-filtering algorithm,
and consequently so are the inferred real economic effects of monetary policy. Therefore, before
we seek to measure aggregate price rigidity in the U.S. retail sector across the business cycle, we
must first establish the price-filtering algorithm that is most appropriate. This section outlines
the reasons why the proposed market reference price algorithm outperforms the price-filtering
algorithms previously employed in the literature. The seminal paper in this literature, Bils and
Klenow (2004) considered all temporary sales as price changes. As a result, they found that
the median implied duration of prices was 4.3 months within the nonshelter portion of the CPI
between 1995-1997. However, Guimaraes and Sheedy (2011) showed that the real effects of

monetary policy in a DSGE model with sticky prices and fully flexible sales are similar to
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those found in a standard DSGE model with sticky prices and no sales!'®. They conclude from
these estimates that sales are essentially irrelevant for monetary policy analysis. Nakamura and
Steinsson (2008) found that after discarding temporary sales using the BLS sales flag the median
implied duration of prices was 8.6 months within the same dataset used by Bils and Klenow
(2004). Therefore, there is a clear need to filter these temporary sales out of the price rigidity

measurements to obtain accurate results.

It has been well established in the economics, industrial organisation and marketing literatures that
many price changes are temporary sales, which are characterised by large temporary decreases
in the price of a good followed by a return to the exact same previous price. A multitude of
rationales have been proposed to explain this price-setting behaviour including the following:
temporary sales are used for intertemporal price discrimination in markets where consumers
exhibit heterogeneous demand elasticities (Sobel 1984; Guimaraes and Sheedy 2011), which
may depend on whether they purchase for immediate consumption or for personal inventory
stockpiling (Narasimhan et al. 1996; Ariga et al. 2001); they are strategically timed during
periods of high footfall such as holidays or weekends to maximise sales volumes (Warner and
Barsky 1995) and to implement loss-leader pricing strategies (Chevalier et al. 2003); they are
employed to clear surplus store inventory (Lazear 1986; Hosken and Reiffen 2004); and they

incur lower menu costs than permanent price changes (Kehoe and Midrigan 2015).

Temporary price increases are also found in price microdata, albeit at a less frequent rate'.
Rationale which can explain this pricing behaviour includes the following: dynamic pricing
practices??; strategic signalling of high product quality for a newly introduced product; market
testing, such as A/B testing, to estimate consumer demand for a product at a higher price before
committing to a permanent change; managing inventory to prevent stock-outs by slowing demand
until a new shipment of products is received?!, and the pass-through of temporary increases in

production costs to consumers in order to preserve retail margins®2.

'8The cumulated response of output to a monetary policy shock in their model with fully flexible sales is 89% of the
cumulated response in the standard model. When the model is recalibrated to account for heterogeneity in the
frequency of sales across sectors, this figure rises to 96%.

9When using the Dominick’s dataset, Eichenbaum et al. (2011) and Chahrour (2011) found that when employing
their respective price algorithm procedures, 21% and 12% of prices are above the corresponding reference price.

20A salient example of this pricing practice is found in seasonal goods such as toys or gaming consoles before
Christmas which have unpredictable consumer demand and long production times. A detailed discussion of this
topic can be found in Comez-Dolgan et al. (2020).

2 Temporary delays in manufacturers delivering products to retailers can arise from temporary factory closures
due to strikes or disruptions in the transfer of freight by shipping or delivery trucks due to adverse weather or
geopolitical events.

22Temporary increases in production costs can arise due to adverse weather or geopolitical events which impact the
supplies of industrial metal, energy, agricultural commodities and intermediate goods such as semiconductor
chips used in manufacturing processes or impede the supply of feed grain for livestock.
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Nakamura and Steinsson (2008) introduced two slightly different V-shaped temporary sales
filtering algorithms to the literature?®>, which remove temporary sales from price rigidity
calculations and have been widely adopted in other studies. For example, these algorithms
have been previously implemented on a small scanner dataset called the Dominick’s dataset**
in Nakamura and Steinsson (2011), to estimate weekly price-change frequencies. Readers are
referred to the supplementary materials of Nakamura and Steinsson (2008) for a comprehensive
explanation of how these algorithms work. In general, V-shaped temporary sales filter algorithms,
such as the one used in Nakamura and Steinsson (2008), identify temporary sales by looking
for prices that initially fall and then return to the same previous or higher price level. However,
these algorithms have an important limitation: they do not remove upward temporary deviations
in prices, which results in an underestimation of price stickiness as discussed in Chahrour (2011)
and Kehoe and Midrigan (2015).

Eichenbaum et al. (2011) alternatively propose that these nominal price rigidities instead take
the form of inertia in reference prices, which are defined as the modal price of a product within a
calendar quarter. They apply their reference price algorithm to scanner data from a large U.S.
food and drug retailer and find that reference prices are particularly inertial, with an average
duration of roughly one year, even though prices change roughly once every two weeks. These
results imply that there is considerable nominal rigidity in the U.S. retail sector and that it is a
major source of monetary non-neutrality. However, Chahrour (2011) reports that because the
Eichenbaum et al. (2011) reference price algorithm restricts reference prices to change only on
arbitrary calendar dates, it may therefore identify spurious sales and price spikes®>. Additionally,
the algorithm considers only UPC-store pairs which appear in all quarters in the dataset and for at
least 12 weeks in each of these quarters. This methodological approach results in the deletion of
all data collected from 757 of the 1000 stores in their scanner dataset. These incredibly restrictive
constraints would have removed most of the products from the NielsenlQ retail scanner dataset,
including all seasonal goods. This approach would have created substantial sample-selection
bias, especially given the significant degree of observed cross-sectional heterogeneity of price
rigidities across products. The algorithm’s heavy contortions of the data, along with the

unrealistic estimates of price stickiness it generates, rendered it unsuitable for consideration.

The regular price algorithm proposed by Kehoe and Midrigan (2015) is somewhat conceptually

similar to the reference price algorithm of Eichenbaum et al. (2011), as both involve the

23Sales filter B is designed to remove only price patterns in which the price returns to the same price within n
months or less. Sales filter A is designed to remove the price patterns removed by sales filter B as well as price
patterns where a sale is followed by a change in the regular price.

24The Dominick’s dataset covers store-level scanner data collected at Dominick’s Finer Foods which was a
Chicago-area grocery store chain. Altogether, the dataset contains over 98 million weekly price observations
from 29 different product categories throughout all stores in this 100-store chain. Store-level data on the sales of
more than 3,500 UPCs were collected from 1989 to 1997.

Z3Chahrour (2011) also makes the argument that even if reference price decisions are made at a quarterly frequency,
it seems unlikely that they will line up with any particular calendar definitions of these quarters.
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calculation of a modal price. Readers are referred to the supplementary materials of Midrigan
(2011) and Kehoe and Midrigan (2015) for comprehensive explanations of how this algorithm
works. In general, the algorithm performs well for products with sticky prices such as cigarettes
but struggles considerably to accurately capture the price dynamics of many products with
more volatile prices such as fresh berries or packaged meats. This occurs because for many of
these products, the price will consistently change during the 11-week rolling period to such an
extent that one-third of the prices will not equal the modal price and therefore a new regular
price is not calculated, and instead the previous regular price is carried forward. This often
happens persistently for multiple years, so that a previous outdated regular price is carried on
for a prolonged period, even though the price may have changed dozens of times over the same
period. For example, when the algorithm was applied to store 122 from the Dominick’s dataset,
Midrigan (2011) reported that 96.5% of price changes are temporary, 34.0% of prices change
weekly, but only 2.9% of regular prices change weekly. Therefore, this approach, like that of
Eichenbaum et al. (2011), yields aggregate price rigidity measurements that are unrealistically

sticky.

The simple market reference price algorithm proposed in this paper provides a solution to
overcome the previously outlined limitations associated with the aforementioned price-filtering
algorithms. Market reference prices are defined as the modal price of all identical products sold
in all retail stores across the United States during the same week. The algorithm computes a
product’s market reference price by calculating the modal price of all units of a product sold that
week across the 71,249 stores in the NielsenlQ retail scanner dataset. These calculations are
possible because all units of a product contain the same UPC barcode regardless of what retail
store it is sold in. A lower threshold of at least seven stores recording purchases of the UPC
barcode during the week must occur for the market reference price to be calculated, otherwise
the price observation was deleted from the dataset. This requirement is imposed to ensure that
sufficient price information is present to calculate an informative market reference price, even

for niche products.

The algorithm effectively mitigates any imperfections in the NielsenlQ retail scanner dataset.
For example, any bias present in a product’s price recorded in a given store due to weekly average
prices is removed after collapsing the data onto a nationwide weekly mode of the product’s price.
Cavallo (2018) outlined how this bias changes the shape of the price-change distribution by
turning larger price changes from the tails into smaller ones at the centre. Figure IV presents
the distribution of posted price-change sizes and market reference price-change sizes in the
NielsenlQ retail scanner dataset. The posted price distribution exhibits a roughly bell-shaped
pattern centred near zero with moderate peakedness. In contrast, the market reference price
distribution displays a more bimodal shape with heavier tails and some pronounced clustering at
discrete intervals. These results illustrate how the market reference price algorithm can be used

to correct the price-change size distribution in scanner data.
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Figure IV: Distribution of Price-Change Sizes
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Notes: This figure presents the distribution of price-change sizes for posted prices (left panel)
and market reference prices (right panel) across all observations in the NielsenlQ retail
scanner dataset over 2006-2023.

When these price filtering algorithms were tested on the video and computer games product
module, they produced a wide range of results. The unfiltered weekly posted price-change
frequency was 46.09%, while the weekly market reference price-change frequency was 16.90%.
The weekly regular price-change frequency result produced from the Nakamura and Steinsson
(2008) sales filter A was 22.85%, while the weekly regular price-change frequency result
produced from the Kehoe and Midrigan (2015) algorithm was 1.97%. The original version
of the Eichenbaum et al. (2011) reference price algorithm will delete every single UPC in the
product module due to its extreme requirement that UPCs must occur in at least 12 weeks of
every calendar quarter. When these extreme restrictions are relaxed so that only one single
calendar quarter must meet the requirement for 12 weekly occurrences, a very small fraction of
UPCs are retained, but the weekly reference price-change frequency is only 0.16%, highlighting

how this algorithm risks sample-selection bias.

In contrast, the market reference price algorithm provides a simple and effective mechanism
to purge temporary price deviations from price rigidity measurements. This is because these
temporary price deviations are idiosyncratic across retail chains. Nakamura (2008) found that
for a given product, only 16% of its price variation is common across all stores nationwide,
65%% is common to stores within the retail chain and 17% is idiosyncratic to individual stores.
DellaVigna and Gentzkow (2019) found that within U.S. retail chains, there is nearly uniform
pricing for identical retail products across stores, but also that there is substantial variation in the
timing and depth of temporary sales across those same stores. A rationale for these findings is
that retailers’ choices about the timing of temporary sales are strategic substitutes as they prefer
to offer these price discounts when their competitors are not?S.

26The intuition is that retailers sell to two types of consumers: price-insensitive buyers who purchase for immediate
consumption, and bargain hunters who purchase the product to add to their stockpiles when prices are low.
Retailers maximise their profits by offering temporary price discounts to attract bulk purchases from bargain
hunters. However, if nearby competitors discount at the same time, this pricing strategy is undermined.
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These findings explain why the algorithm, by generating nationwide central price measures
which capture structural changes in a product’s price, performs well for products with both sticky
and volatile price dynamics. Therefore, by examining a product’s price horizontally across all
stores rather than focusing on a product’s price in a single store vertically over time, the algorithm
enables the accurate calculation of aggregate price rigidity measurements for the United States.
In Section V, we implement the market reference price algorithm across the entire NielsenlQ

retail scanner dataset to measure price stickiness in the U.S. retail sector.

V Measuring Price Rigidity across Products and Time

The real economic effects of a monetary disturbance will not fully dissipate until the prices
of all products adjust to reflect the changed monetary conditions. Therefore, the frequency at
which prices change is a central issue in macroeconomic theory. This section seeks to answer
the seemingly straightforward question: how often do the prices of products change? This task
is unfortunately complicated by several factors including temporary price deviations, choice of
price-filtering algorithm, product substitutions and the significant cross-sectional heterogeneity
of price stickiness across product types. These challenges are evidenced by the significantly
different price-change frequency results of Nakamura and Steinsson (2008) and Klenow and
Kryvtsov (2008) who both analysed similar data from the CPI-RDB and used the BLS sales flag
to calculate their regular price measurements>’. This is primarily due to the diverging weighting
strategies employed in these studies. However, as Nakamura and Steinsson (2008, p. 1418) state:
“There is no model-free way of selecting what is the appropriate summary statistic to describe
the amount of aggregate price flexibility in an economy in which the frequency of price change
varies across sectors from over 90% per month to less than 5% per month”. Bils and Klenow
(2004) also found evidence for this tremendous cross-sectional heterogeneity of price stickiness
where their monthly price-change frequency calculations ranged from 1.2% for coin-operated

laundromats to 79% for unleaded gasoline.

Nonetheless, this study has sought to impose as few assumptions and constraints on the data as
possible when computing aggregate price-change frequency measurements. The novel market
reference price algorithm provides a simple and accurate mechanism to clean the price micro-data
of temporary price deviations. Price-change frequencies were calculated using simple means
within each of the included 1,100 product modules, and unweighted means and medians were
then taken across these product modules to obtain product department and total aggregate
estimates. This approach was carefully chosen to produce a central measure of price-change
frequency that is not inadvertently skewed by any particular weighting strategy. Relatedly, Kang

and Usher (2023) randomly sampled from 30 product modules in the NielsenlQ retail scanner

27See Nakamura and Steinsson (2013), for a detailed comparison of these results.
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dataset to show that products which generate more revenue tend to exhibit more frequent price

changes?®.

Furthermore, because each product has a unique UPC in the NielsenlQ retail scanner dataset,
price rigidity measurements will not be biased by product substitutions?®. This stands in contrast
to the unpublished BLS price micro-datasets underlying the CPI, where once a product’s lifetime
concludes, BLS pricing field agents are instructed to substitute it with the most similar available
product in the store instead. Moreover, product categories such as apparel and transportation
goods, which Nakamura and Steinsson (2008) found to experience high rates of substitution, are

not included in the NielsenlQ retail scanner dataset.

Table II reports the mean and median weekly price-change frequency estimates for each of the
ten product departments, as well as the aggregate total, in the NielsenlQ retail scanner dataset.
Posted prices are the raw, unfiltered prices recorded when a product is sold at an electronic
point-of-sale system in a retail store. Market reference prices are the mode of all posted prices
recorded that week across all retail stores for an identical product. As documented by Nakamura
and Steinsson (2013), the prevailing convention in macroeconomic literature has been to calibrate
models to median rather than mean estimates of price-change frequencies. Moreover, unweighted
median estimates provide a conceptually clear and robust measure of central tendency across
the vast NielsenlQ retail scanner dataset, because they remain stable even in the presence of
extreme outlier product modules?®. However, there is minimal difference between the mean and
median estimates reported in Table II. The mean frequencies of posted and market reference price
changes are 29.70% and 17.12%, respectively, while the corresponding medians are 29.47% and
16.38%. Thus, filtering out temporary price deviations nearly halves the observed frequency of
price changes. This pattern is consistent with Nakamura and Steinsson (2008), who show that
the estimated median price-change frequency of their regular price measure is roughly half that

of their posted price estimates.

This median weekly market reference price-change frequency estimate of 16.38% indicates that
retail prices in the United States are only mildly sticky. It is important to note, however, that other
sectors of the economy appear to demonstrate differing dynamics. Bils and Klenow (2004) and

Nakamura and Steinsson (2008) show that most service prices tend to be much stickier, whereas

2In their preferred specification, they find that a 10% increase in revenue increases the probability of price
adjustment by 0.13 percentage points.

2Furthermore, the economic rationale is not as clear for excluding price changes resulting from product substitutions
as it is for temporary sales. For example, for product categories with high product turnovers, such as video games,
the primary mechanism of price adjustment is when a new product is introduced. Manufacturer’s suggested retail
prices may remain unchanged until the release of the next title and only be altered to reflect current monetary and
economic conditions at this time.

301n particular, the candy-chocolate, soft-drinks-carbonated, candy-non-chocolate, soft-drinks-low-calorie, and
cookies product modules in the Dry Grocery product department can impose significant distortive effects on
the estimates if not properly accounted for. A detailed analysis of these effects is provided in the supplementary
appendix.
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transportation-related goods and services such as airline fares, new motor vehicles and fuel
prices tend to be much more flexible. There is also a significant amount of heterogeneity in the
frequency of posted and market reference price changes across product modules in the NielsenlQ
retail scanner dataset, which is illustrated in Figure V. Fresh strawberries is the product module
with the most flexible posted prices (70.1%) and market reference prices (43.2%)3'; while
canned ham patties is the product module with the stickiest posted prices (4.1%) and magazines
is the product module with the stickiest market reference prices (0.3%)32. This last finding
1s particularly noteworthy, given that Cecchetti’s (1986) study of magazine prices served as a
predominant empirical reference for U.S. price-change frequencies until the publication of Bils
and Klenow (2004)*. This significant heterogeneity in price-change frequencies across retail
products has implications for monetary non-neutrality. Demonstrably, in the multisector menu
cost model of Nakamura and Steinsson (2010), the introduction of heterogeneity in the frequency

of price changes triples the degree of monetary non-neutrality generated by the model.

Table II: Price-Change Frequency across Product Modules

Posted Price Market Ref.

Department Mean Median Mean Median
Health and Beauty Aids 31.89 31.57 1695 16.29
Dry Grocery 2638 2589 16.58 15.98
Frozen Foods 3439 3643 20.65 19.78
Dairy 36.66 3698 20.19 19.67
Deli 3370 3548 15.07 12.76
Packaged Meat 3752 4526 2137 22.69
Fresh Produce 3417 37.58 19.65 18.74
Non-Food Grocery 27.18 28.85 1495 1449
Alcohol 26.10 25.87 20.75 19.69
General Merchandise 33.12 3293 1639 1543
ALL 29.70 2947 17.12 16.38

Notes: This table reports unweighted mean and median price-change frequencies calculated across product modules
within each product department in the NielsenlQ retail scanner dataset over the period 2006-2023. Price-change
frequency statistics were calculated as the percentage of week-to-week observations where the price changed.
Price-change frequency statistics were calculated using 1,100 of 1,116 total product modules; 16 product modules
with sparse temporal coverage are excluded. A posted price refers to a product’s actual transaction price, while
a market reference price is calculated as the mode of all the posted prices recorded for an identical product sold
across all retail stores during the same week.

31Fresh strawberries have many price changes because they have a very short shelf life, highly seasonal harvest
cycle and complex supply chain which create volatile wholesale prices.

¥ Magazine market reference prices are so sticky because publishers make most of their revenue and profits from
the advertisements placed within the magazine. Therefore, it is important to maintain high retail sales volumes by
fixing low retail prices over extended periods.

33This finding that magazines have the stickiest market reference prices across all product modules, strongly suggests
that the Cecchetti (1986) approach to estimate aggregate price-setting behaviour was flawed. Relatedly, Blinder et
al. (1998) stated that the huge number of times that Cecchetti’s (1986) paper on magazine prices gets cited is
ironic testimony to just how thin our knowledge is.
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Figure V: Price-Change Frequency across Product Modules
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frequency for an individual product module, for both posted prices (top panel) and market
reference prices (bottom panel). The figure includes 1,100 of the 1,116 product modules
in the NielsenlQ retail scanner dataset, as 16 tiny product modules were excluded due to
extreme sparsity. A further 6 tiny product modules were excluded for market reference prices
due to insufficient store coverage.

A common misconception is that monthly price-change frequency estimates derived from CPI
price micro-datasets, such as the BLS CPI-RDB, capture all the price changes which occur in a
month. However, in practice, BLS field agents collect the price of a product or service only once
in the month, so intra-month changes are unobserved. Therefore, studies which rely on such
data derive their price rigidity estimates by comparing weekly price-change frequencies at a
monthly lag. Cavallo (2018) showed that such monthly sampling makes prices appear stickier
because many price changes within the month are not observed. Furthermore, temporary price

reductions tend to have durations shorter than four weeks>*.

A more accurate measure of the repricing of the economy in response to nominal shocks is to
calculate the share of products that undergo at least one weekly price change within a month. This
measure captures the share of products that have at least one opportunity to reprice in the month
following a nominal shock. Table III reports the share of products within the NielsenlQ retail
scanner dataset which have at least one weekly price change within a month. The calculation

methodology employed mirrors the approach adopted in Table II. The mean frequencies of

34Seaton and Waterson (2013) provide an example from scanner data for British supermarkets which documents
this feature of temporary price reductions.
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posted and market reference price changes are 55.32% and 41.61%, respectively, while the
corresponding medians are 56.00% and 41.55%. These results show that the moderately high
weekly price-change frequency results reported in Table II can give a misleading impression
of overall price flexibility. Price changes are not independent over time; a subset of products
undergo repeated weekly price adjustments, while many others remain unchanged for prolonged
periods. This uneven distribution of adjustments induces overall price stickiness and helps

explain why nominal shocks can produce persistent real economic effects.

Table III: Share of Products with >1 Weekly Price Change per Month

Posted Price Market Ref.

Department Mean Median Mean Median
Health and Beauty Aids 48.72 5042 41.37 41.22
Dry Grocery 5476 5485 3930 39.15
Frozen Foods 64.79 6490 50.23 50.12
Dairy 63.23 6296 46.28 46.05
Deli 62.58 62.56 3547 3548
Packaged Meat 6698 67.66 48.06 47.98
Fresh Produce 52.83 53.65 3697 37.01
Non-Food Grocery 50.54 51.24 3845 3840
Alcohol 48.75 48.57 4551 45.22
General Merchandise 43.17 4593 36.01 36.13
All Departments 5532 56.00 41.61 41.55

Notes: This table reports the percentage of products with at least one weekly price change per month in the NielsenlQ
retail scanner dataset. All statistics are calculated from February 2006 through December 2023. January 2006 is
excluded due to downward bias present in the first month. All means and medians are unweighted calculations
across the product modules within each product department. Price-change frequency statistics were calculated
using 1,100 of 1,116 total product modules; 16 product modules with sparse temporal coverage are excluded. A
posted price refers to a product’s actual transaction price, while a market reference price is calculated as the mode
of all the posted prices recorded for an identical product sold across all retail stores during the same week.

Figure VI presents the development of price-change frequencies for both posted and market
reference prices between 2006-2023. There is a strong upward trend in the frequency of posted
price changes. The posted price-change frequency increased from 22.28% to 39.46% in the last
week of the years 2006 and 2023 respectively. In contrast, there is no evident upward trend
present in the frequency of market reference price changes. The key difference between the two
time series is that market reference prices, by their calculation, are purged of temporary price
deviations, whereas posted prices are not. This suggests that the observed steady decline in price
stickiness is largely due to an increase in the prevalence of temporary price deviations. Two
potential contributory factors to this interesting upward trend are the simultaneous rise in online
shopping and the use of computer algorithms for automatic price-setting. According to the United

States Census Bureau’s Quarterly E-Commerce reports, online shopping as a percentage of total
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retail sales increased from 2.9% in 2006 to 15.3% in 2023%. These technological advancements
have enhanced retailers’ capability to implement short-run promotions and dynamic pricing
while also substantially lowering the managerial and menu costs of price adjustments®. The
increase in the prevalence of temporary price deviations may be part of an even longer-run
trend that predates the beginning of the sample period. Consistent with this interpretation,
Nakamura et al. (2018) document a significant increase in the frequency of temporary sales
between 1978-2014 in the processed and unprocessed food, apparel, household furnishings, and

recreation goods sectors of the CPI-RDB.

The consensus in macroeconomic theory has been that temporary sales have minimal implications
for monetary non-neutrality. However, this consensus has recently been questioned by Sudo
et al. (2018) and Kryvtsov and Vincent (2021), who provide empirical evidence that retailers’
decisions to conduct temporary sales are not orthogonal to economic conditions. Using a large
retail scanner dataset, Sudo et al. (2018) document a strong upward trend in temporary sales
in Japan between 1988-2013, which they attribute to deteriorating labour market conditions
during the “Lost Decades”. Kryvtsov and Vincent (2021) similarly find strong co-movement
between the incidence of temporary sales and unemployment using U.K. and U.S. CPI microdata.
Therefore, our finding that technological advancement is likely increasing the prevalence of
temporary sales in the United States, suggests that their macroeconomic impact is becoming
increasingly pertinent. Therefore, study of their impact on monetary non-neutrality should

remain a key area of focus for future theoretical macroeconomic research.

33Furthermore, Cavallo (2017) found that 69% of products’ online prices match their offline price in the United
States, indicating that retail sales data should reflect broadly similar pricing patterns.

367baracki et al. (2004) identify that in addition to menu costs, firms also have three types of managerial
costs (information gathering, decision-making and communications costs) and two types of customer costs
(communication and negotiation costs) which impede price adjustments.
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Figure VI: Price-Change Frequency across Time
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Notes: This figure presents a line chart of the mean weekly posted price- and market reference
price-change frequency statistics over 2006-2023. Mean price-change frequency statistics
were calculated for every one of the individual 1,100 product modules each week, the
aggregate statistic was then calculated as the unweighted mean across all 1,100 product

modules. 16 product modules with sparse temporal coverage are excluded. A posted price

refers to a product’s actual transaction price, while a market reference price is calculated as
the mode of all the posted prices recorded for an identical product sold across all retail stores
during the same week. The grey shading represents time-periods where the NBER recorded
that the U.S. economy was in recession.

Another important point evident from Figure V1 is that there does not appear to be any discernible
cyclicality in the price rigidity time series. Notably, there was no apparent response in price-
change frequencies during the Global Financial Crisis or the subsequent Great Recession. This
finding undermines predictions regularly made in macroeconomic theory, that recessions are
longer lasting than economic expansions in part because price rigidity intensifies countercyclically
during downturns. It also undermines econometric models that are designed to identify the
response of aggregate price rigidity to exogenous structural shocks, as time series which exhibit
no cyclical variation cannot yield meaningful impulse responses. However, there is a clear
downward shift in price-change frequencies during the Covid-19 pandemic, aligning with both the
nadir of grocery and drugstore footfall and the height of government price-gouging enforcement
efforts’’. Price-change frequencies rise during the 2021-2023 high inflation episode, but this

increase appears largely consistent with the continuation of pre-pandemic trends. Nevertheless,

37This sudden drop in price-change frequencies occurs during the week ending on Saturday 18" April 2020. See
Ritchie (2020) for a detailed analysis of the Google mobility trends of retail store footfall during this period.
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the timing suggests that elevated inflation exerted some additional upward influence on the
frequency of price adjustment. Section VI shows that this effect operates primarily through an

increase in the frequency of price increases.

VI The Dynamics of Price Changes

Inflation reflects the aggregation of firm-level price-setting behaviour across the economy.
Aggregate price-change dynamics can be decomposed into four mechanical levers: the frequency
of price increases, the frequency of price decreases, the average size of price increases, and the
average size of price decreases. In a high-inflation environment, state-dependent sticky price
models, such as menu cost models, imply that inflation is driven primarily by more frequent
price increases and less frequent price decreases, whereas time-dependent sticky price models
imply that it is driven primarily by larger price increases and smaller price decreases. This
section examines the relative importance of these four mechanical levers in generating inflation

in order to assess the empirical validity of alternative theories of price stickiness.

Figure VII presents the development of the frequency of price increases and decreases for posted
prices (top panel) and market reference prices (bottom panel) between 2006-2023, alongside
the CPI inflation rate. Inflation is measured using the seasonally adjusted 12-month percentage
change in the consumer price index for all Urban Consumers (CPI-U), which was obtained from
the BLS. During the low-inflation period between 2009-2020, movements in the frequency of
price increases and decreases largely offset one another, resulting in limited net inflationary
pressure. In contrast, during the high-inflation episode between 2021-2023, there is a pronounced
and sustained increase in the frequency of price increases relative to price decreases, coinciding
with the elevated inflation. There is also a discernible rise in the frequency of price increases
above the frequency of price decreases during the early phase of the Global Financial Crisis,
when inflation briefly surged above 5%. These patterns suggest that the frequency of price
increases becomes an increasingly important determinant of inflation when inflation reaches
elevated levels. They also help explain the limited apparent cyclicality in the aggregate frequency

of price changes observed during the high-inflation episode presented in Figure VI.

Figure VIII presents the development of the mean size of price increases and decreases for posted
prices (top panel) and market reference prices (bottom panel) between 20062023, alongside
the CPI inflation rate. Inflation is measured using the seasonally adjusted 12-month percentage
change in the CPI-U, which was obtained from the BLS. Throughout the full sample period, the
mean size of price increases consistently exceeds that of price decreases. This finding indicates
that during low-inflation periods, the average size of price increases serves as the predominant
determinant of inflation. However, during the high-inflation episode between 2021-2023, there

is no evidence of a widening in the difference between the average sizes of price increases and
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Figure VII: Price-Change Direction Time Series
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Notes: This figure presents the monthly percentage of observations in the NielsenlQ retail
scanner dataset that are price increases (green line) and price decreases (gold line), over
2006-2023, for posted prices (top panel) and market reference prices (bottom panel), with
an overlay of the BLS CPI-U 12-month percentage change (black dashed line). The grey
shading represents time-periods where the NBER recorded that the U.S. economy was in

recession.

decreases. These patterns suggest that during high-inflation periods, the average size of price
increases continues to contribute to inflation, but becomes a relatively less important determinant

than the frequency of price increases as inflation rises.

Overall, these findings are broadly consistent with those found in the previous academic literature.
Nakamura et al. (2018) documented that the frequency of price increases surged in the United
States during the Great Inflation of the 1970s and 1980s. They also found that the frequency
of price changes fell during the subsequent Great Moderation, driven entirely by a fall in the
frequency of price increases. Wulfsberg (2016) documented similar trends in Norway over
the same two periods. They found that when inflation was high and volatile, prices changed
more frequently and in small magnitudes, whereas when inflation was low and stable, prices

changed less frequently but in larger magnitudes. Gagnon (2009) studied price-setting behaviour
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Figure VIII: Price-Change Size Time Series
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Notes: This figure presents the monthly mean absolute size of price increases (green line)
and price decreases (gold line) in the NielsenlQ retail scanner dataset over 2006-2023, for
posted prices (top panel) and market reference prices (bottom panel), with an overlay of the
BLS CPI-U 12-month percentage change (black dashed line). The grey shading represents

time-periods where the NBER recorded that the U.S. economy was in recession.

in Mexico over 1994-2002, a period characterised by a sharp inflation surge spurred by the peso
crisis followed by a gradual return to low and stable inflation. They documented that when
inflation was below 10-15%, the frequency of price changes co-moved weakly with inflation, as
increases and decreases largely offset one another, particularly for goods. In this range, inflation
was instead closely related to the average magnitude of price changes. In contrast, when inflation
rose above 10-15%, few price decreases were observed and both the frequency of price increases

and their average magnitude emerged as important determinants of inflation.

Table IV reports the mean weekly price-increase and price-decrease frequency estimates for each
of the ten product departments, as well as the aggregate total in the retail scanner dataset. Table
V reports the corresponding mean sizes of weekly price increases and decreases for each product
department and for the aggregate. Over the full sample period from 2006—2023, the average
size of price increases, rather than the frequency of price increases, acts as the predominant
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determinant of inflation. This reflects the fact that the sample period is dominated by episodes
of low and stable inflation. Similar conclusions are reached in previous studies which focus
primarily on low-inflation sample periods, including Klenow and Kryvtsov (2008) which studied
U.S. price-setting behaviour between 1988-2004 and Gautier et al. (2024) which analysed euro
area price-setting behaviour between 2010-2019. The sensitivity of these results to the chosen
sample period highlights the importance of examining price-setting behaviour across both low-
and high-inflation periods. Consistent with the evidence presented in Figures VII and VIII,
inflation is primarily driven by the size of price increases in low-inflation periods, whereas at

elevated inflation rates it is increasingly driven by the frequency of price increases.

Table I'V: Price-Change Direction Frequency across Product Departments

Posted Price Market Reference Price
Department Increase (%) Decrease (%) Increase (%) Decrease (%)
Health and Beauty Aids 18.00 17.65 12.16 11.68
Dry Grocery 18.52 18.13 12.08 11.71
Frozen Foods 21.62 21.33 15.71 15.40
Dairy 20.89 20.41 13.13 12.82
Deli 21.34 21.03 12.93 12.68
Packaged Meat 22.62 21.85 14.86 14.52
Fresh Produce 19.26 18.45 10.49 10.11
Non-Food Grocery 18.01 17.33 11.62 11.07
Alcohol 16.26 15.77 11.26 10.92
General Merchandise 16.07 16.53 8.66 8.89
Total 18.57 18.20 12.17 11.81

Notes: This table reports the percentage of weekly price observations which were increases or decreases in the
NielsenlQ retail scanner dataset over the period 2006-2023. A posted price refers to a product’s actual transaction
price, while a market reference price is calculated as the mode of all the posted prices recorded for an identical
product sold across all retail stores during the same week.

Overall, the patterns of price-setting behaviour documented in this section have important
implications for the microeconomic foundations of price rigidity underlying New Keynesian
macroeconomic theory. The Calvo (1983) price-setting framework assumes that the frequency
of price changes is fixed over time, which implies that the average size of price increases will
rise sharply as inflation surges. This model can adequately approximate price-setting behaviour
during low-inflation periods, where inflation is primarily driven by the average size of price
increases rather than the frequency of price increases. However, in high-inflation periods such
as the high-inflation episode of 2021-2023, or the Great Inflation, these assumptions become
less tenable. During these periods, inflation is increasingly driven by the frequency of price
increases, which contradicts the Calvo (1983) assumption that a fixed fraction of firms adjust
their prices each period independent of economic conditions. Moreover, there is no evidence
of a large expansion in the average size of price increases during these high-inflation periods,
which the Calvo (1983) model would imply.
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Table V: Average Price-Change Sizes by Department

Posted Price Market Reference Price
Department Increase (%) Decrease (%) Increase (%) Decrease (%)
Health and Beauty Aids 23.94 -16.38 30.18 -20.79
Dry Grocery 21.28 -14.45 28.01 -19.50
Frozen Foods 21.50 -14.83 26.66 -19.14
Dairy 16.95 -11.87 23.71 -17.32
Deli 21.22 -14.55 25.50 -18.43
Packaged Meat 21.60 -15.03 26.26 -18.92
Fresh Produce 20.51 -13.54 30.85 -20.63
Non-Food Grocery 16.43 -11.58 24.44 -17.51
Alcohol 11.40 -9.37 14.32 -11.86
General Merchandise 26.83 -16.31 41.51 -23.00
Total 20.17 -13.83 27.28 -18.81

Notes: This table reports the average percentage size of price increases and decreases in the NielsenlQ retail scanner
dataset over the period 2006-2023. A posted price refers to a product’s actual transaction price, while a market
reference price is calculated as the mode of all the posted prices recorded for an identical product sold across all
retail stores during the same week.

In contrast, menu cost models, which assume that all firms can adjust their prices each period
subject to the payment of adjustment costs, can effectively approximate price-setting behaviour
during both low- and high-inflation periods. When inflation is low, most firms will tolerate
small deviations from their optimal price. As a result, the fraction of firms adjusting their
prices remains largely stable and inflation primarily reflects the average size of price changes
among the firms that do adjust. When inflation is high, more firms will increase their prices
because the benefit derived from adjusting to the new optimal price will exceed the adjustment
costs. Consequently, as inflation rises, it becomes increasingly driven by the frequency of price

increases rather than their average size.

This finding that menu cost models better reflect price-setting behaviour in the United States,
particularly during high-inflation periods, has important implications for optimal monetary
policy. Burstein and Hellwig (2008) established the result that the welfare costs of inflation are
much higher in an economy with Calvo-style price staggering, than in a menu cost economy.
The key mechanism underlying this result is the Calvo (1983) assumption that a fixed fraction
of firms receive an opportunity to adjust their prices each period, independent of economic
conditions. As inflation rises, this implies that some firms’ prices will remain far from their
optimal levels for extended periods of time. In contrast, menu cost models allow all firms to
adjust their prices each period subject to adjustment costs, limiting the extent to which prices
will drift away from their optimal level. As a result, monetary policy rules derived under the
Calvo (1983) price-setting framework may overstate the welfare gains from aggressive price

stabilisation during high-inflation episodes.
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VII Conclusion

In this paper, we analyse retailer price-change dynamics across the full U.S. business cycle. This
is achieved by applying a novel market reference price algorithm across the immense NielsenIQ
retail scanner dataset. By examining a product’s price horizontally across all stores rather than
focusing on a product’s price in a single store vertically over time, the algorithm enables the
accurate calculation of aggregate price rigidity measurements for the United States. Altogether,
we analyse over 239 billion prices from over 1,100 categories of retail products which were
collected from 71,249 retail stores between 2006-2023. We find that: (1) aggregate market
reference prices are only mildly sticky, but there is substantial heterogeneity in price stickiness
across retail products; (2) while posted price-change frequency exhibits a strong upward trend
over 2006-2023, market reference price-change frequency remains largely stable; and (3) in
low-inflation periods, variations in inflation are primarily accounted for by changes in the size of
price adjustments rather than their frequency, whereas in high-inflation periods, the frequency
of price increases becomes the dominant margin of adjustment. This last finding in particular
highlights the need to construct more robust microeconomic foundations of price rigidity for
New Keynesian macroeconomic theory that better reflect actual U.S. price-setting behaviour

throughout the business cycle.
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SUPPLEMENTARY APPENDIX

Price-Change Dynamics across the Business Cycle:
Evidence from Market Reference Prices

Richard Sparkes

University of St Andrews

This supplementary appendix is organised as follows. Section I provides further product examples
of the nationwide market reference price. Section II reports the frequency distribution of the last
decimal digit of posted prices and market reference prices by product department. Section III
details the deviations of posted prices from their market reference price by product department.
Section IV presents an analysis of the product module weights towards the aggregate price

rigidity estimates. Section V reports the price rigidity estimates across all product modules.

I Market Reference Price Product Examples

In this section, we include ten further examples of the nationwide posted prices and market
reference price of popular products across the NielsenlQ retail scanner dataset. We select one
product module example from each of the ten product departments in the dataset and then
select the product UPC with the most observations in the product module to examine. We
suppress markers at price points with fewer than 10 observations to improve the legibility of
these charts by removing outliers. Figure S.I presents a toothbrush product UPC from the
health and beauty aids product department. Figure S.II presents a cookie product UPC from
the dry grocery product department. Figure S.III presents a frozen corn dog product UPC
from the frozen foods product department. Figure S.IV presents a butter product UPC from
the dairy product department. Figure S.V presents a refrigerated pasta product UPC from the
deli product department. Figure S.VI presents a sausage product UPC from the packaged meat
product department. Figure S.VII presents a fresh strawberries product UPC from the fresh
produce product department. Figure S.VIII presents a packaged detergent product UPC from
the non-food grocery product department. Figure S.IX presents a beer product UPC from the
alcohol product department. Figure S.X presents a magazine UPC from the general merchandise

product department.
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Figure S.I: Nationwide Prices of Toothbrush Product
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Notes: This figure presents a scatter plot of all store-level weekly posted prices (blue dots) alongside the calculated
weekly market reference price (red line) of the product UPC with the most observations within the Oral Hygiene
Brushes product module in the NielsenlQ retail scanner dataset. Marker size is scaled so that price points observed
at more stores in a given week appear as larger dots. Markers at price points with fewer than 10 observations in a
given week are suppressed to improve chart legibility.

Figure S.II: Nationwide Prices of Cookie Product
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Notes: This figure presents a scatter plot of all store-level weekly posted prices (blue dots) alongside the calculated

weekly market reference price (red line) of the product UPC with the most observations within the Cookies product

module in the NielsenlQ retail scanner dataset. Marker size is scaled so that price points observed at more stores in

a given week appear as larger dots. Markers at price points with fewer than 10 observations in a given week are

suppressed to improve chart legibility.
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Figure S.III: Nationwide Prices of Frozen Corn Dog Product
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Notes: This figure presents a scatter plot of all store-level weekly posted prices (blue dots) alongside the calculated
weekly market reference price (red line) of the product UPC with the most observations within the Corn Dogs
(Frozen/Refrigerated) product module in the NielsenlQ retail scanner dataset. Marker size is scaled so that price
points observed at more stores in a given week appear as larger dots. Markers at price points with fewer than 10
observations in a given week are suppressed to improve chart legibility.

Figure S.IV: Nationwide Prices of Butter Product
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Notes: This figure presents a scatter plot of all store-level weekly posted prices (blue dots) alongside the calculated
weekly market reference price (red line) of the product UPC with the most observations within the Butter product
module in the NielsenlQ retail scanner dataset. Marker size is scaled so that price points observed at more stores in
a given week appear as larger dots. Markers at price points with fewer than 10 observations in a given week are
suppressed to improve chart legibility.
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Figure S.V: Nationwide Prices of Refrigerated Pasta Product
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Notes: This figure presents a scatter plot of all store-level weekly posted prices (blue dots) alongside the calculated
weekly market reference price (red line) of the product UPC with the most observations within the Refrigerated
Pasta product module in the NielsenlQ retail scanner dataset. Marker size is scaled so that price points observed at
more stores in a given week appear as larger dots. Markers at price points with fewer than 10 observations in a
given week are suppressed to improve chart legibility.

Figure S.VI: Nationwide Prices of Sausage Product
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Notes: This figure presents a scatter plot of all store-level weekly posted prices (blue dots) alongside the calculated
weekly market reference price (red line) of the product UPC with the most observations within the Sausage (Dinner)
product module in the NielsenlQ retail scanner dataset. Marker size is scaled so that price points observed at more
stores in a given week appear as larger dots. Markers at price points with fewer than 10 observations in a given
week are suppressed to improve chart legibility.
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Figure S.VII: Nationwide Prices of Fresh Strawberries Product
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Notes: This figure presents a scatter plot of all store-level weekly posted prices (blue dots) alongside the calculated
weekly market reference price (red line) of the product UPC with the most observations within the Fresh Strawberries
product module in the NielsenlQ retail scanner dataset. Marker size is scaled so that price points observed at more

stores in a given week appear as larger dots. Markers at price points with fewer than 10 observations in a given
week are suppressed to improve chart legibility.

Figure S.VIII: Nationwide Prices of Packaged Detergent Product
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Notes: This figure presents a scatter plot of all store-level weekly posted prices (blue dots) alongside the calculated
weekly market reference price (red line) of the product UPC with the most observations within the Packaged
Detergents product module in the NielsenlQ retail scanner dataset. Marker size is scaled so that price points observed
at more stores in a given week appear as larger dots. Markers at price points with fewer than 10 observations in a
given week are suppressed to improve chart legibility.
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Figure S.IX: Nationwide Prices of Beer Product
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Notes: This figure presents a scatter plot of all store-level weekly posted prices (blue dots) alongside the calculated
weekly market reference price (red line) of the product UPC with the most observations within the Beer product
module in the NielsenlQ retail scanner dataset. Marker size is scaled so that price points observed at more stores in
a given week appear as larger dots. Markers at price points with fewer than 10 observations in a given week are

suppressed to improve chart legibility.

Figure S.X: Nationwide Prices of a Magazine
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Notes: This figure presents a scatter plot of all store-level weekly posted prices (blue dots) alongside the calculated
weekly market reference price (red line) of the product UPC with the most observations within the Selected Magazine
Titles product module in the NielsenlQ retail scanner dataset. Marker size is scaled so that price points observed at
more stores in a given week appear as larger dots. Markers at price points with fewer than 10 observations in a
given week are suppressed to improve chart legibility.
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II Price Points by Product Department

In this section, we include two tables that report the frequency distribution (%) of the last
decimal digit for posted prices (Table S.I) and market reference prices (Table S.II) by product
department, across all observations in the NielsenlQ retail scanner dataset. There is noteworthy
variation in the prevalence of digit-9-ending price points across product departments, ranging
from 47.03% in non-food grocery to 72.79% in alcohol for posted prices, and from 52.76% in

non-food grocery to 88.95% in fresh produce for market reference prices.

Table S.I: Posted Price Last Digit Distribution by Department

Department 0 1 2 3 4 5 6 7 8 9
Health and Beauty Aids 15.69 1.17 1.64 1.40 3.71 6.77 1.46 1.78 3.75 62.64
Dry Grocery 17.79 1.92 2.35 2.36 3.05 8.52 2.15 3.00 3.53 55.34
Frozen Foods 15.97 1.57 2.31 2.43 3.60 5.56 2.34 2.95 4.01 59.26
Dairy 11.45 2.07 2.69 2.50 3.32 5.66 2.76 3.44 4.14 61.99
Deli 14.03 1.87 2.56 2.38 3.42 5.05 2.61 3.22 3.92 60.93
Packaged Meat 9.97 1.81 2.47 2.26 3.31 4.59 2.47 2.86 4.98 65.29
Fresh Produce 7.00 1.91 2.37 2.25 2.68 3.52 2.79 3.47 5.19 68.82
Non-Food Grocery 26.89 1.61 2.06 1.97 3.38 8.81 2.06 2.48 3.72 47.03
Alcohol 3.89 1.10 2.02 1.40 2.66 1.95 2.01 2.35 9.83 72.79

General Merchandise ~ 29.53 0.87 1.33 1.25 3.18 6.57 1.20 1.77 4.12 50.19

Notes: This table reports the percentage distribution of the last digit ending of posted prices by product department
across all observations in the NielsenIQ retail scanner dataset.

Table S.II: Market Reference Price Last Digit Distribution by Department

Department 0 1 2 3 4 5 6 7 8 9
Health and Beauty Aids 17.96 0.37 0.41 0.34 1.58 4.99 0.26 0.54 2.65 70.89
Dry Grocery 22.69 0.84 0.69 0.75 0.87 8.45 0.32 1.09 1.12 63.16
Frozen Foods 22.72 0.31 0.32 0.59 0.99 4.42 0.23 1.00 1.61 67.80
Dairy 15.62 0.53 0.45 0.58 0.56 4.29 0.52 1.14 1.28 75.03
Deli 19.06 0.35 0.45 0.53 0.72 3.42 0.32 0.95 1.08 73.12
Packaged Meat 12.33 0.15 0.18 0.29 0.54 2.85 0.19 0.60 1.43 81.45
Fresh Produce 5.70 0.20 0.30 0.41 0.39 1.64 0.42 0.64 1.34 88.95
Non-Food Grocery 32.51 0.56 0.64 0.67 1.85 6.86 0.85 1.03 2.28 52.76
Alcohol 2.43 0.04 0.10 0.15 0.18 0.60 0.16 0.27 7.45 88.63

General Merchandise  33.17 0.13 0.27 0.28 1.59 4.79 0.20 0.74 3.21 55.62

Notes: This table reports the percentage distribution of the last digit ending of market reference prices by product
department across all observations in the NielsenlQ retail scanner dataset.
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IIT Market Reference Price Deviations

In this section, we include Table S.III that reports, by product department, and across the
entire NielsenlQ retail scanner dataset, the percentage of observations in which the posted price
deviates from their relative market reference price by no more than 5%, 10%, and 20%. These
statistics provide a measure by product department, of the strength of the gravitational pull that
market reference prices exert on their relative posted prices. The results indicate that this force is
strongest in the general merchandise product department, where posted prices cluster tightly

around their relative market reference price.

Table S.III: Posted Price Deviation from Market Reference Price by Department

Department +5% +£10% +20%
Health and Beauty Aids 47.20 58.64 74.97
Dry Grocery 43.39 54.81 73.83
Frozen Foods 4276 54.22 73.97
Dairy 4271 54.97 75.49
Deli 48.54 58.96 78.01
Packaged Meat 4591 56.68 75.81
Fresh Produce 53.92 59.75 74.39
Non-Food Grocery 51.45 63.13 78.95
Alcohol 37.38 56.31 82.44

General Merchandise  66.30 73.46 82.59

Notes: This table reports by product department, the percentage of observations in the NielsenlQ retail scanner
dataset where the posted price deviates from the market reference price by no more than the indicated threshold.
For example, £5% means the posted price is within 5% of the market reference price. Data period: 2006-2023.
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IV Product Module Price Rigidity Weighting Analysis

In this section, we present two subplot figures that outline how the choice of product module
weighting impacts the aggregate price-change frequency estimates derived from the NielsenlQ
retail scanner dataset. Each figure has two panels: the top panel plots every product module’s
price-change frequency against its total number of price observations, coloured by product
department, while the lower panel displays the same frequencies as a histogram. In both panels,
we mark the unweighted median and observation-weighted mean across all product modules.
Figure S.XI presents the weighting analysis for posted prices, and Figure S.XII presents the
weighting analysis for market reference prices. In particular, the candy-chocolate, soft-drinks-
carbonated, candy-non-chocolate, soft-drinks-low-calorie and cookies product modules, all of
which belong to the Dry Grocery product department, can impose substantial upward bias on
the aggregate price-change frequency estimates. This bias motivates our approach to report
unweighted median aggregates across all product modules as our primary measure of price

rigidity in the main paper.
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Figure S.XI: Posted Price Product Module Weighting
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Notes: The top panel plots each product module’s mean posted price-change frequency

against its total number of observations (in millions), coloured by product department. The

bottom panel shows the distribution of the mean price-change frequency across product

modules. In both panels the red dashed line marks the unweighted median across modules

and the blue dashed line the observation-weighted mean. Data covers 2006-2023.
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Figure S.XII: Market Reference Price Product Module Weighting
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Notes: The top panel plots each product module’s mean market reference price-change
frequency against its total number of observations (in millions), coloured by product
department. The bottom panel shows the distribution of the mean price-change frequency
across product modules. In both panels the red dashed line marks the unweighted median

across modules and the blue dashed line the observation-weighted mean. Data covers
2006-2023.
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V Price Rigidity across all Product Modules

In this section, we include ten tables, one for each product department, that report the total

number of observations and the mean price-change frequency for posted prices and market

reference prices across all product modules in the NielsenlQ retail scanner dataset. These

statistics underlie the aggregate price-change frequency results reported in Table II of the main

paper. The product module mean price-change frequency results presented in this section can be

used to reproduce the aggregate results reported in Table II of the main paper by calculating

unweighted means and medians across the product modules. Product module names are displayed

up to thirty-six characters to maintain legibility in the tables. These price-change frequency

statistics were calculated using 1,100 of 1,116 total product modules; 16 product modules with

sparse temporal coverage are excluded.

Table S.IV: Price-Change Frequency across Product Modules: Health and Beauty Aids

Product Module Posted Market Ref. Obs Product Module Posted Market Ref. Obs
(%) (%) M) (%) (%) M)
Acne Remedies 39.29 18.72 352.0 |Foot Preparations-Remaining 28.51 12.69 191.7
Adhesive Bandages 33.60 16.61 597.8 |Germicidal Antiseptics 32.42 13.67 241.7
Adhesive Bandages - Liquid - Powder. . . 24.01 13.67 23.0 |Hair Care And Fashion Accessory 2790 1331 12479
Adhesive Tape 22.70 12.57 134.2 |Hair Coloring - Costume 38.19 2247 3.5
Adult-Incontinence 4524  27.84  496.1 [Hair Coloring - Men’s 31.39  26.27 100.6
After Shave Cosmetics - Men’s 24.42 16.07 66.6 |Hair Coloring - Women'’s 48.85 32.83 688.3
Analgesic & Chest Rubs 29.10 14.52 396.2 |Hair Growth Product 35.890  20.80 14.7
Antacids 30.65 17.78 983.0 |Hair Preparations - Other Than Men’s 38.42 18.69 295.1
Anti-Gas Products 27.34 15.65 128.4 [Hair Preparations-Ethnic 16.45 15.43 146.7
Anti-Sleep Products 20.33 10.43 28.3 |Hair Preparations-Men’s 28.45 15.52 36.2
Baby Accessory 43.24 18.06 166.3 [Hair Spray - Men’s 16.15 18.38 11.1
Baby Bib And Burp Cloth 34.25 15.94 38.6 |Hair Spray - Women’s 38.14  20.81 436.7
Baby Bottles & Nipples 32.11 16.62 121.9 |Hand & Body Lotions 37.32 19.64 977.4
Baby Care Products-Bath 41.09 19.06 123.0 (Hand Cream 36.93 16.44 50.6
Baby Care Products-Lotions 40.72 18.86 62.8 |Home Permanents 27.84 15.73 1.8
Baby Care Products-Oil 29.87 15.54 64.1 |Home Permanents - Ethnic 23.04 8.00 0.8
Baby Care Products-Ointments 32.34 15.61 103.8 |Insoles 32.32 15.00 91.9
Baby Care Products-Powder 29.01 15.83 83.6 |Insulin Syringes 9.48 12.27 17.5
Baby Pacfr/Teethr & Bottle/Nipple Br. . . 31.67 14.55 142.3 Jock Itch Products 22.63 12.59 33.7
Blood Pressure Kit And Accessory 49.61 24.60 18.3 |Laxatives 28.07 15.90 679.1
Blood Urine Stool Test Products 26.88 13.87 47.6 |Lip Remedies - Remaining 32.67 15.49 246.4
Breath Fresheners 30.29 11.49 9.7 |Lip Remedies - Solid 32.81 14.78 517.8
Breathing Aids External 30.06 15.02 103.0 |Manicuring Needs 30.15 12.91 48.0
Bronchial Remedies 11.83 7.87 19.0 |Medical Accessory-Remaining 27.93 13.61 252.2
Children’s Cologne & Gift Sets 39.80 16.26 18.9 |Medical Wrap And Brace 25.94 15.25 193.5
Cold Remedies - Adult 32.60 18.25  1726.1|Medicated Products 29.97 15.95 233.3
Cold Remedies - Children 32.41 18.21 288.8 |[Men’s Sets 30.27 16.07 31.8
Cologne & Perfume-Women’s 24.02 19.05 151.6 |Minerals 4844  27.86 229.2
Cologne/Lotion-Men’s 23.60  20.95 61.7 |Motion Sickness Preventatives 25.47 15.88 60.2
Complete Nutritional Products 35.75  25.05 280.3 |Nasal Product Internal 30.46 16.79 394.1
Contact Lens Solution 32.08 16.02 303.9 [Nursing Accessories 42.55 15.43 27.2
Contraceptives-Female 16.90 8.17 23.1 |Nutritional Supplements 4239 2386 18432
Contraceptives-Male 19.14 14.94 188.0 |Oral Care Combinations Treatments An... 31.25 15.01 28.1
Cosmetic And Nail Grooming Accessory 27.44 12.31 515.5 |Oral Hygiene Brushes 34.98 17.82 815.9
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Product Module Posted Market Ref. Obs Product Module Posted Market Ref. Obs
(%) (%) M) (%) (%) M)
Cosmetic Kits 26.89 15.61 26.2 |Oral Hygiene Travel Packs 31.45 8.01 20.0
Cosmetics - Applicator Brushes 37.67 11.42 83.4 |Oral Rinse And Antiseptic 35.19  20.62 855.3
Cosmetics - Concealers 37.16 17.26 139.4 |Ovulation And Fertility Test Kits 34.84 14.31 5.9
Cosmetics - Noncotton Aplctrs/Puffs/. . . 30.88 10.76 76.0 [Pain Relieving Device 4042  16.85 2.6
Cosmetics-Blushers 36.97 18.37 68.7 |Pain Remedies - Alkalizing Effervesc. . . 20.80 15.31 44.7
Cosmetics-Eye Shadows 38.54 18.64 144.0 |Pain Remedies - Arthritis 31.64 18.81 59.1
Cosmetics-Eyebrow & Eye Liner 37.57 15.30  496.1 |Pain Remedies - Back & Leg 29.49 19.18 17.4
Cosmetics-Face Powder 38.51 17.53 141.0 |Pain Remedies - Children’s Liquid 30.35 17.67 274.2
Cosmetics-Foundation-Cream And Powde. .. 40.69  20.59 67.0 |Pain Remedies - Headache 31.60 18.09  1728.0
Cosmetics-Foundation-Liquid 39.86 2133 130.1 [Pain Remedies - Pre Menstrual 22.30 13.47 47.7
Cosmetics-Lipsticks 34.70 19.28 382.2 |Pain Remedies - Urinary Tract 23.08 11.56 39.4
Cosmetics-Mascara 4458  21.87 506.1 |Petroleum Jelly 22.18 10.54 98.4
Cosmetics-Nail Polish 33.16 16.74  578.9 |Pre-Shave Cosmetics 26.55 17.36 8.9
Cosmetics-Nail Polish Remover 28.09 10.43 150.0 |Pregnancy Test Kits 26.39 15.18 131.1
Cosmetics-Remaining 39.33 15.28  211.4 |Protein Supplements 3693  20.00 2315
Cotton - Swabs/Balls/Rolls/Aplctrs E. . . 30.65 12.60 343.6 |Psoriasis & Eczema Treatments 35.84 16.12 322
Cough And Cold Throat Sprays 21.23 14.52 34.6 |Razor Blades 34.42 16.52 239.2
Cough Drops 33.05 15.75 421.8 |Razors Disposable 35.07 18.28 549.6
Cough Syrups & Tablets 32.10 18.47 501.8 |Razors Non-Disposable 42.60  22.75 145.7
Creme Rinses & Conditioners 4392 2265 1140.8|Rectal Medication 24.24 13.12 129.4
Dairy Digestive Aids 29.23 16.58 28.9 |Sanitary Napkins 3740 2192  1209.8
Dental Accessories 27.98 14.66 100.4 |Shampoo-Aerosol/ Liquid/ Lotion/ Pow. .. 41.85 21.70 18534
Dental Floss 35.34 16.83 334.8 |Shampoo-Bars/ Concentrates/ And Crea. .. 35.21 17.17 23.0
Denture Adhesives 25.56 17.20 167.8 [Shampoo-Combinations 43.21 16.32 42.8
Denture Cleansers 25.51 17.29 105.1 [Shave Cream - Other Than Women’s 35.70 19.83 352.2
Deodorants - Cologne Type 31.53 18.58 131.4 |Shave Creams - Women’s 4527 2648 120.7
Deodorants - Personal 38.43  22.87 2046.4|Shaving Accessory 23.93 13.04 79
Depilatories - Men’s 16.31 10.87 12.6 |Sinus Remedies 31.29 18.13 146.2
Depilatories - Women’s 31.34 15.09 82.2 |Skin Bleaching/Toning Products 23.53 17.28 16.3
Diarrhea Remedies 2432 1346 142.9 |Skin Cream-All Purpose 34.78 17.77 153.1
Dieting Aids - Appetite Suppressant 39.84 2133 5.4 |Skin Cream-Special Purpose 33.37 16.46 23.6
Dieting Aids-Complete Nutritional 35.73  22.09 200.7 |Sleeping Aids 27.50 13.64 171.6
Diuretic Remedies 25.91 14.52 11.2 |Sponges - Cleansing - Personal 17.55 13.23 0.1
Ear Drops 25.92 15.63 58.3 |Sponges - Personal 29.74 11.17 165.8
Enemas-Ready-To-Use 22.25 9.59 50.6 |Sunburn Aids 26.37 17.42 6.7
Eye Care - Remaining 30.50 17.00 85.3 |Suntan Preparations - Lotions/ Oils/. . . 39.28  20.75 59.4
Eye Drops & Lotions 30.39 16.77 391.3 |Suntan Preparations - Sunscreens & S...  42.18  21.20 358.5
Face Cleansers & Creams & Lotions 43.44  20.66  908.7 |Talcum & Dusting Powder 18.81 13.23 28.2
False Eyelash And Accessory 30.15 11.53 141.1 |Tampons 38.15  21.96 697.0
False Nail And Nail Decoration 21.01 9.40 212.3 |Throat Lozenges 32.58 17.56 235.9
Feminine Hygiene-Deodorant Sprays 33.04 20.89 30.5 |Tooth & Gum Analgesics 19.87 12.40 149.5
Feminine Hygiene-Douches 19.89 1291 65.7 |Tooth Cleaners 39.03 2377 17221
Feminine Hygiene-Miscellaneous 27.74  15.84  297.4 |Tooth Whiteners 42.54  20.80 455
Feminine Hygiene-Towelettes 32.32 14.48 47.7 |Tranquilizers/Calmatives 28.96  26.19 0.6
First Aid - Gauze - Rolls 24.29 14.64 46.7 |Vaporizing Products 25.23 12.39 28.4
First Aid - Gauze Pads 25.12 14.26 124.1 |Vitamins-B Complex W/C 53.63  27.69 21.9
First Aid - Hydrocortisones 32.73 15.28 136.9 [Vitamins-Children-Flavored Chewable 46.44  25.59 71.5
First Aid - Ice And Heat Pack 36.06  15.00 134.8 |Vitamins-Multiple 4587 2548  365.0
First Aid - Thermometers 28.15 13.21 69.3 |Vitamins-Remaining 50.86  28.75 459.3
First Aid - Treatments 27.51 14.56 362.5 |Vitamins/Tonics-Liquid & Powder 35.53 17.60 27.4
Foot Comforts Products 30.14 15.52 88.4 |Wave Setting Products 38.44 19.02 651.6
Foot Preparations-Athlete’s Foot 25.07 14.55 115.4 |Women’s Gift Sets & Skin Care Packag... 40.26 19.62 53.2

47



Notes: This table reports the unweighted mean posted price-change frequency and market reference price-change

frequency of each product module within the Health and Beauty Aids product department in the NielsenIQ retail

scanner dataset over the period 2006-2023. Price-change frequency statistics were calculated as the percentage of

week-to-week observations where the price changed. Price-change frequency statistics were calculated using 172

total product modules. A posted price refers to a product’s actual transaction price, while a market reference price is

calculated as the mode of all the posted prices recorded for an identical product sold across all retail stores during

the same week.

Table S.V: Price-Change Frequency across Product Modules: Dry Grocery

Product Module Posted Market Ref. Obs Product Module Posted Market Ref. Obs
(%) (%) ™M) (%) (%) M)
Anchovy Paste 11.85 14.96 3.8 |Mixes - Ethnic Specialties 26.69 19.15 99.4
Baby Cereal & Biscuits 35.32 19.01 456.7 [Mixes - Hushpuppy 16.92 12.29 49
Baby Food - Junior 3536 21.85 424.6 |Mixes - Pancake 30.26 18.18 221.7
Baby Food - Strained 33.60  20.97 1030.2|Mixes-Bread 22.75 18.34 95.5
Baby Juice 21.18 1445 66.0 [Mixes-Coffee Cake 17.73 2433 1.2
Baby Milk And Milk Flavoring 29.94 17.08 309.4 [Mixes-Cookie 3555 2357 107.1
Bakery - Bread - Fresh 3720  13.80  1655.4|Mixes-Dessert-Misc. 2443  20.86 69.7
Bakery - Remaining - Fresh 25.50 11.37 97.0 |Mixes-Dumpling & Kugel 1596  24.87 0.9
Bakery-Bagels-Fresh 45.04 19.07 263.2 |Mixes-Frosting 16.32 15.86 54
Bakery-Biscuits-Fresh 29.85 9.41 2.8 |Mixes-Gingerbread 11.32 15.94 3.6
Bakery-Breakfast Cakes/Sweet Rolls-F... 31.71 12.69 354.4 [Mixes-Ice Cream 22.00 24.39 1.3
Bakery-Buns-Fresh 37.64  16.09  385.6 Mixes-Muffin 24.45 17.49 174.2
Bakery-Cakes-Fresh 32.77 11.41  1099.1|Mixes-Pie Crust 16.71 20.59 6.2
Bakery-Cheesecake-Fresh 20.88 9.49 49.4 |Mixes-Rolls & Biscuits 20.03 14.59 74.8
Bakery-Doughnuts-Fresh 36.79 12.56  395.8 [Molasses 1640  13.26 15.8
Bakery-Muffins-Fresh 42.50 15.50 340.9 [Monosodium Glutamate & Flavor Enhanc. .. 11.47 9.74 7.6
Bakery-Pies-Fresh 32.88 13.13 194.5 [Mushroom Sauce 27.20  23.18 0.4
Bakery-Rolls-Fresh 32.79 11.66 332.4 [Mushrooms - Shelf Stable 22.07 13.47 83.5
Baking Chips - Milk Chocolate 36.58 19.27 43.2 [Mustard 25.53 17.12 3159
Baking Chips Other Than Chocolate 36.17  21.97 53.5 |Nuts - Bags 3091 11.06 11445
Baking Chocolate 29.45 17.58 79.6 |Nuts - Cans 39.71 12.90 631.4
Baking Powder 19.59 11.76 28.1 |Nuts - Jars 47.35 18.87 190.3
Baking Soda 2221 9.10 58.2 [Nuts - Unshelled 19.55 10.90 56.8
Barbecue Sauces 29.94 16.91 402.4 |Olive Oil 3427  20.14 281.2
Barbecued Beef & Pork-Canned 18.04 7.38 0.8 |Olives - Black 31.92 16.97 171.7
Barley-Dry 14.25 12.96 12.3 |Olives - Green 23.80 15.77 189.4
Bean Sprouts-Canned 16.51 12.93 8.1 |Oriental Canned Vegetables 20.65 11.40 42.4
Beans-Dry 19.84 11.33 146.9 |Oriental Foods-Chow Mein-Canned 22.13 14.92 7.5
Bouillon 14.87 12.76 111.8 |Oriental Foods-Misc. 19.93 7.12 162.9
Bread-Specialty-Canned 6.09 12.84 1.4 |Oriental Noodles 16.44 12.24 74.6
Breading Products 17.90 14.24 252.7 |Oriental Sauces 23.14 15.80 297.7
Breakfast Bars 4730 2472 390.1 |Pasta - Macaroni 39.67  23.59 698.3
Breakfast Drinks - Powdered 17.52 18.79 1.1 |Pasta - Noodles & Dumplings 28.86 19.45 204.1
Breath Sweeteners 29.71 14.64 504.0 [Pasta-Spaghetti 39.13 21.82 382.6
Butter-Fruit & Honey 27.88 16.12 93.4 |Peanut Butter 35.76 19.30 529.1
Cake Decorations & Icing 2341 19.48 226.9 |Peas & Lentils & Corn - Dry 21.23 10.70 54.3
Candy-Chocolate 46.85 18.27  4507.9|Pepper 22.30 13.32 270.6
Candy-Chocolate-Miniatures 4235  29.67 730.4 |Peppers 21.32 15.32 279.1
Candy-Chocolate-Special 59.33 3225 663.0 Pet Care - Domestic Bird Food 24.44 12.16 33.8
Candy-Dietetic - Chocolate 33.98 18.92 171.3 |Pet Care - Pet Food 26.66 11.94 113.0
Candy-Dietetic - Non-Chocolate 31.10 13.82 138.7 |Pet Care - Wild Bird Food 27.62 15.21 101.7
Candy-Hard Rolled 33.19 16.57 85.2 |Pickled Pork Products 591 12.70 3.4
Candy-Kits 1870  18.18 6.2 |Pickled Vegetables & Fruit 18.46  15.04 39.7
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Product Module Posted Market Ref. Obs Product Module Posted Market Ref. Obs
(%) (%) ™M) (%) (%) M)
Candy-Lollipops 30.51 15.17  306.0 |Pickles - Dill 29.68 1856  405.3
Candy-Non-Chocolate 37.30 14.81  3870.0[Pickles - Sweet 27.61 17.70 177.2
Candy-Non-Chocolate-Miniatures 35.67  21.06 120.1 [Pie & Pastry Filling - Canned 25.46 18.95 78.8
Canned Fruit - Apple Sauce 27.85 16.80 123.2 |Pie & Pastry Shells-Prepared 25.48 19.13 53.7
Canned Fruit - Apples 23.86 15.55 5.6 |Pimentos - Canned 14.79 12.17 24.3
Canned Fruit - Berries 22.00 17.44 5.5 |Pizza Pie And Crust Mixes 17.09 13.19 21.7
Canned Fruit - Figs 10.52  13.65 0.2 |Pizza Sauce 21.02  14.17 71.7
Canned Fruit - Fruit Mixes & Salad F... 28.11 18.49 52.3 |Popcorn - Popped 38.62 14.54 356.1
Canned Fruit - Grapes 2446  46.60 0.1 [Popcorn - Unpopped 35.52  20.48 510.5
Canned Fruit - Oranges 28.66 16.78 64.5 |Potato Salad-Canned 20.18  22.23 2.6
Canned Fruit - Peaches - Freestone 23.88 18.16 7.3 |Potted Meat - Canned 8.43 7.47 13.9
Canned Fruit - Pineapple 29.74  15.79 161.9 |Prepared Sandwich - Shelf Stable 44.62 2277 0.1
Canned Fruit - Prunes 5.61 12.20 3.1 [Preserves 28.40 18.85 237.4
Canned Fruit - Remaining 21.80 12.97 11.8 |Prunes-Dried 22.31 12.75 67.1
Canned Fruit-Apricots 26.19 19.55 13.3 |Pudding - Diet - Mix 25.98 18.65 759
Canned Fruit-Cherries 22.24 15.62 11.7 |Pudding - Sweetened - Mix 26.89 18.29 204.6
Canned Fruit-Fruit Cocktail 26.61 18.74 65.7 |Pudding/Pie Filling - Canned 17.16 15.96 4.0
Canned Fruit-Grapefruit 27.60 17.85 4.1 |[Pumpkin-Canned 27.63 15.78 29.3
Canned Fruit-Peaches-Cling 28.02 18.00 146.8 |Raisins 26.56 11.95 139.0
Canned Fruit-Pears 31.40 19.40 79.2 |Ravioli - Canned 30.39 12.09 128.7
Canned Fruit-Plums 26.03 17.36 1.8 |Rbc Bread 30.33 14.35 0.7
Capers 18.81 11.36 23.2 |Rbc Cake 2460 1694 0.9
Cat Food - Dry Type 33.11 18.89  723.0 |Relishes 24.41 16.37 118.8
Cat Food - Moist Type 15.83 11.99 1.8 |Remaining Drinks & Shakes-Non Refrig... 25.77 18.17 199.5
Cat Food - Wet Type 35.61 17.89  1779.6|Rice - Canned 16.34  21.01 24
Catsup 29.16  15.87  213.4 [Rice - Instant 26.62 1498 114.1
Cereal - Granola & Natural Types 35.78 17.26 280.3 |Rice - Mixes 30.87 18.44 516.5
Cereal - Hot 3596  19.79  611.8 |Rice - Packaged And Bulk 2330 1527  299.6
Cereal - Ready To Eat 4249  21.85  2506.5Rice Cakes 28.77 18.86 143.0
Cherries-Maraschino 22.29 12.84 36.3 |Roast Beef - Canned 19.19 12.98 5.6
Chicken - Shelf Stable 27.02 15.03 119.0 |Roast Beef Hash - Canned 15.08 — 49
Chili Sauce 21.57 15.22 71.9 |Salad & Potato Toppings-Dry 22.58 14.74 149.8
Chili-Shelf Stable 30.59  19.89  235.5 |Salad And Cooking Oil 2891 17.15 3729
Chilies 28.74 1641 65.6 [Salad Dressing - Liquid 37.62  22.13 11884
Chocolate Chips & Morsels 37.83 20.10 95.6 |Salad Dressing - Miracle Whip Type 34.39 18.99 75.3
Cider 29.19  13.61 32.4 |Salad Dressing Mixes-Dry 18.68 15.89 77.8
Clam Juice 13.39 11.79 8.0 [Salad Dressing-Reduced/Low Calorie 37.80  22.37 154.1
Cocktail Mixes-Dry 1326  12.64 1.7 |Salad-Jelled Aspic 1039 20.12 0.0
Cocktail Mixes-Liquid 20.92 15.85 167.3 [Salt - Cooking/Edible/Seasoned 18.78 13.85 177.8
Cocktail Onions 14.13 13.84 4.4 |Salt - Table 21.75 11.90 170.0
Cocktail Products-Bitters & Heads 9.38 14.22 5.3 |Salt Substitutes 6.43 14.28 73
Cocoa 23.20 15.32 30.7 |Salt-Canning/Pickling/Curing 10.62  21.30 2.3
Coconut 24.31 11.90 40.2 |Sandwich Spreads-Meat 25.95 14.33 16.5
Coffee - Liquid 42.46 16.89 593.6 |Sandwich Spreads-Relish Type 19.27 13.98 171
Coftee - Soluble 27.10 16.75 216.8 [Sauce & Seasoning Mix-Remaining 17.12 16.38 181.3
Coffee - Soluble Flavored 30.66  20.49 104.7 [Sauce & Seasoning Mix-Remaining Mexi. .. 23.55 15.68 59.0
Coffee Substitutes 1976 19.42 1.9 |Sauce Mix - Cheese 14.89 15.74 1.4
Confectionery Paste 11.94  10.33 6.1 [Sauce Mix - Meat Loaf 15.85 15.08 16.0
Cookies 37.81 15.90  3608.6|Sauce Mix - Sour Cream 29.44  27.18 0.1
Cooking Bags W/Seasoning 15.31 13.96 28.6 |Sauce Mix - Spaghetti 19.45 15.30 222
Cooking Sauce 29.93 19.06 158.4 [Sauce Mix - Taco 26.34 14.17 129.7
Cooking Sprays 33.87 19.40 167.6 [Sauces - Dipping 21.91 15.77 42.4
Cooking Wine & Sherry 21.89 16.10 36.5 |Sauces - Miscellaneous - Shelf Stabl. . . 29.92 17.64 560.2
Corn Meal 14.13 12.10 68.8 |Sausage-Canned 8.64 7.80 6.9
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Corn/Potato Starch 20.56 14.04 32.4 |Scrapple & Mush 29.00 16.98 5.8
Corned Beef - Canned 19.40 14.52 18.3 |Seafood - Anchovies 17.54 13.52 15.9
Corned Beef Hash-Canned 18.91 12.87 25.1 |Seafood - Oysters - Canned 18.26 16.01 28.0
Crackers - Cheese 46.35 20.85 533.1 |Seafood - Remaining - Canned 15.93 18.38 43.1
Crackers - Flaked Soda 38.81 17.73 129.2 |Seafood - Salmon - Canned 26.47 15.85 82.5
Crackers - Flavored Snack 4948  21.03 862.8 [Seafood - Sardines - Canned 19.23 15.21 98.9
Crackers - Graham 4217  21.66 146.3 [Seafood - Shrimp - Canned 19.79 15.20 9.7
Crackers - Oyster 30.25 12.89 26.7 |Seafood-Clams-Canned 21.74 17.58 27.8
Crackers - Remaining 33.69 15.26 71.1 |Seafood-Crab-Canned 19.96 16.12 15.8
Crackers - Sandwich & Snack Packs 36.32 15.20 603.1 |Seafood-Tuna-Shelf Stable 31.34 19.06  499.5
Crackers - Sprayed Butter 5155 21.88 125.5 |Seasoning - Liquid & Remaining 16.56 14.12 109.2
Crackers - Sprayed Flake 5327 2331 54.5 |Seasoning Mix - Chili 22.38 15.90 77.1
Cranberries - Shelf Stable 25.21 18.87 37.6 |Seasoning Mix - Sloppy Joe 21.31 18.58 13.5
Creamers - Powdered 24.04 15.37 186.2 |Seasoning-Dry 22.13 13.33 16458
Creamers-Liquid 43.87 2557  322.2 |Shortening 20.68 12.43 52.7
Croutons 3092  20.67 166.2 [Snacks - Caramel Corn 37.36 14.28 105.9
Dates 18.80 9.80 37.0 [Snacks - Corn Chips 43.12 13.82 127.3
Desserts - Rts Single Servings - Can...  34.53 18.34 871.5 |Snacks - Health Bars & Sticks 39.03  21.44 1030.6
Deviled Ham - Canned 18.59 8.59 11.7 |Snacks - Meat 30.56 13.34 722.5
Dip - Canned 26.93 15.29  256.1 |Snacks - Pork Rinds 16.80 6.61 142.2
Dip - Mixes 22.00 15.96 49.4 |Snacks - Potato Chips 46.06 17.07  1973.0
Dog & Cat Treats 33.35 16.06  1481.7|Snacks - Potato Sticks 20.34 10.59 18.2
Dog Food - Dry Type 34.36 17.87  1016.5|Snacks - Pretzel 37.91 14.13 680.2
Dog Food - Moist Type 20.34 9.80 36.3 |Snacks - Puffed Cheese 40.62 1240  428.1
Dog Food - Wet Type 29.92 1598  1220.0|Snacks - Remaining 35.65 13.94 1675.7
Dried Beef-Shelf Stable 10.82 7.13 7.7 |Snacks - Tortilla Chips 4751 19.73 877.4
Dry Dinners - Pasta 35.81 20.01  1185.9|Snacks - Variety Packs 41.54 13.86 96.3
Dry Dinners - Remaining 36.14  25.06 13.6 |Soft Drinks - Carbonated 51.52 19.81 3917.8
Dry Dinners - Rice 3140 2340 33.8 |Soft Drinks - Low Calorie 55.68  24.13 27815
Dumplings-Canned 23.58  31.38 0.3 |Soft Drinks - Powdered 28.19 1753  672.1
Egg Mixes-Dry 24.00 19.13 1.4 |Soup Mixes - Dry & Bases 23.00 17.09 663.3
Entrees/Side Dishes - Shelf Stable 31.81 19.25 521.7 |Soup-Canned 35.71 22.03  2590.6
Extracts 24.58 16.57 145.9 [Spaghetti - Canned 27.82 12.12 120.0
Fish & Seafood & Cocktail Sauce 21.61 14.63 118.2 [Spaghetti/Marinara Sauce 37.68  21.29 842.9
Flour - All Purpose - Remaining 21.86 16.23 98.2 |Spiced Lunch Meat-Canned 26.56 15.99 70.2
Flour - Single Purpose 20.61 13.26 35.7 |Spreads-Hors D’oeuvres 21.00 17.17 12.5
Flour-All Purpose-White Wheat 25.96 14.32 147.6 |Stew - Beef - Shelf Stable 24.06 15.32 60.7
Fondue Sauce 14.82 14.41 2.0 |Stew - Chicken - Shelf Stable 17.99 15.28 0.6
Food Coloring 24.35 17.33 39.9 |Stew - Remaining - Shelf Stable 17.64  20.19 2.0
Frosting - Refrigerated/Frozen 2526 2247 0.8 |Stew Mixes - Dry 18.46  20.88 0.9
Frosting Ready-To-Spread 35.37  24.19 292.9 |Stuffing Products 26.16 16.81 112.8
Fruit Drinks & Juices-Cranberry 3855  22.01 539.4 |Sugar - Brown 31.92 16.21 76.6
Fruit Drinks-Canned 56.70  20.90 144.2 (Sugar - Remaining 14.21 13.07 24.1
Fruit Drinks-Other Container 42.94 18.10  3178.9|Sugar Substitutes 27.02 15.83 274.4
Fruit Juice - Apple 35.60 17.06 280.7 |Sugar-Granulated 31.59 15.84 152.7
Fruit Juice - Grape 33.15 18.39 124.3 [Sugar-Powdered 32.49 18.71 37.0
Fruit Juice - Grapefruit - Other Con. . . 37.58 16.90 44.3 |Syrup - Berry/Fruit Type 23.49 16.26 37.6
Fruit Juice - Lemon/Lime 18.33 9.79 85.7 |Syrup - Sorghum & Sugar 14.83 14.14 2.0
Fruit Juice - Orange - Other Contain...  47.17 19.80 546.3 |Syrup - Table 30.34 15.17 281.7
Fruit Juice - Pineapple 26.51 13.14 49.0 [Syrup-Chocolate 25.84 15.73 85.2
Fruit Juice-Grapefruit-Canned 9.33 9.36 2.8 |Syrup-Specialty 25.39 14.66 50.0
Fruit Juice-Nectars 22.24 16.29 105.1 [Tabasco/Pepper Sauce 25.78 14.75 87.5
Fruit Juice-Orange-Canned 8.72 8.60 1.7 |Tapioca - Pure 10.70 15.46 7.3
Fruit Juice-Prune 20.29 12.69 50.0 |Tea - Bags 3042 20.81 606.1
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Fruit Juice-Remaining 36.06 19.47 675.4 |Tea - Herbal - Instant 11.19 10.31 0.3
Fruit Pectins 16.49 15.85 15.3 |Tea - Herbal Bags 33.21 19.90  405.0
Fruit Protectors 17.66  21.73 2.1 |Tea - Instant 3225 18.06 16.8
Fruit Punch Bases & Syrups 31.07  14.05 200.9 |Tea - Liquid 44.68 19.06 14135
Fruit Spreads 27.29 19.12 150.9 [Tea - Mixes 30.16 17.40 173.1
Fruit-Dried And Snacks 37.69 14.38 893.8 |Tea - Packaged 23.21 18.92 5.6
Fruit-Glazed 30.72  30.14 5.5 |Tea-Herbal Packaged 15.32 10.77 3.6
Garlic Spreads 8.01 7.17 4.2 |Toaster Pastries 4419 2424 4589
Gelatin - Diet - Mix 29.82 2255 81.6 |[Tomato Paste 21.18 13.88 90.7
Gelatin-Sweetened-Mix 3033 21.88 189.0 |Tomato Puree 24.69 19.92 21.5
Glazes - Fruit 16.27 14.52 9.2 |Tomato Sauce 28.08 16.37 165.6
Glazes-Meat 23.62 18.63 9.7 |Tomatoes - Remaining - Canned 33.01 21.13 442.4
Graham Cracker & Dessert Crumbs 21.76 14.59 9.8 |Tomatoes-Stewed 3422 2391 51.5
Grain - Remaining 20.51 13.24 8.7 |Tomatoes-Whole-Canned 28.82 17.86 76.0
Granola & Yogurt Bars 4477  21.80  1298.6|Toppings-Liquid & Dry 21.13 15.72 164.7
Grape Leaves-Canned 15.08 17.46 0.7 |Toppings-Mixes 11.26 12.03 4.6
Gravy - Canned 22.03 16.44 134.0 |Trail Mixes 37.81 12.13  392.7
Gravy Aids & Beef Extract 9.45 15.66 9.2 |Turkey-Canned 26.69 17.28 5.3
Gravy Mixes - Packaged 23.67 15.81 198.8 | Vegetable Juice - Tomato 16.73 12.26 47.8
Ground And Whole Bean Coffee 45.62  23.89  1931.2|Vegetable Juice And Drink Remaining 31.64 17.19 506.0
Gum-Bubble 22.23 13.42 155.5 [Vegetables - Onions - Instant 20.78 12.54 25.9
Gum-Bubble-Sugarfree 30.21 15.23 6.9 |Vegetables - Potatoes - Mashed - Deh. . . 26.15 14.55 236.8
Gum-Chewing 24.28 11.46 233.8 |Vegetables - Potatoes - Specialty -. . . 31.27 19.83 96.8
Gum-Chewing-Sugarfree 37.04  21.07 1633.4|Vegetables - Red Cabbage - Canned 16.83  20.64 52
Home Canning Seasonings 17.65 18.45 5.6 |Vegetables-Artichokes-Canned 21.87 15.45 62.9
Hominy Grits 19.73 11.96 56.5 |Vegetables-Asparagus-Shelf Stable 18.19 13.97 28.5
Honey 28.69 12.49 153.5 |Vegetables-Beans With Meat-Shelf Sta. . . 24.90 15.51 279.7
Hot Dog Sauce 18.34 10.29 13.8 |Vegetables-Beans-Chili-Canned 28.82 19.68 54.9
Hot Sauce 19.89 14.16 139.6 | Vegetables-Beans-Garbanzo - Canned 29.06 15.63 59.1
Ice Cream Cones & Cups 25.66 13.50 89.3 |Vegetables-Beans-Green-Canned 31.84 18.00 239.2
Ice Pops - Unfrozen 24.10 13.35 61.6 |Vegetables-Beans-Kidney/Red-Canned 29.99 17.11 134.0
Instant Breakfast - Powdered 24.77 19.79 35.0 |Vegetables-Beans-Lima-Canned 18.53 13.18 41.0
Instant Meals 31.13 18.03 97.5 |Vegetables-Beans-Pinto-Canned 28.37 18.27 84.2
Jams 2491 16.21 111.4 [Vegetables-Beans-Remaining-Canned 29.05 16.51 163.2
Jelly 25.28 15.02 128.9 [Vegetables-Beans-Vegetarian-Shelf St. . . 28.42 16.64 30.9
Lard 11.55 12.85 8.4 |Vegetables-Beans-Waxed-Canned 23.11 16.20 8.7
Lasagna - Canned 27.41 8.08 18.8 |Vegetables-Beans-White/Northern/Navy... 29.10 18.36 39.9
Macaroni Products - Shelf Stable 28.78 11.29 88.4 |Vegetables-Beets-Shelf Stable 23.50 14.87 64.6
Marmalade 26.13 17.79 31.1 |Vegetables-Carrots-Shelf Stable 28.70 17.51 42.0
Marshmallows 36.32 18.96 107.8 [Vegetables-Corn On The Cob-Canned 15.47 12.97 10.9
Matzo 22.06  32.03 15.4 |Vegetables-Corn-Cream Style-Canned 33.11 21.05 55.1
Matzo Meal/Mixes 2748  34.52 5.9 |Vegetables-Corn-Whole Kernel-Canned 29.80 17.07 206.3
Mayonnaise 35.30 19.46 328.7 |Vegetables-Greens-Canned 19.54 13.82 55.0
Meat Marinades & Tenderizers 24.78 17.65 268.8 |Vegetables-Hominy-Canned 20.08 15.75 26.2
Meat Products-Imitation & Additives 36.52  21.86 271.6 |Vegetables-Mixed-Canned 24.63 15.29 99.4
Meat Products-Misc.-Canned 16.28 11.94 10.8 |Vegetables-Okra-Canned 9.25 10.83 12.1
Meat Sauce 24.11 16.37 87.9 |Vegetables-Onions-Canned 28.63 16.19 41.4
Mexican Dinners-Canned 13.48 12.52 9.8 |Vegetables-Peas & Carrots-Canned 23.13 15.87 213
Mexican Dinners-Dry/Kit 31.20  22.00 76.7 |Vegetables-Peas-Canned 30.61 17.85 110.6
Mexican Sauce 31.35 17.77 840.3 |Vegetables-Peas-Remaining-Canned 20.00 14.93 44.2
Mexican Shells 29.54 16.38 116.0 [Vegetables-Potatoes-Canned 30.24 18.36 47.7
Mexican Specialties-Remaining 16.50 13.61 12.5 |Vegetables-Remaining-Canned 17.92 14.79 37.1
Mexican Tortillas 28.73 14.14  444.4 |Vegetables-Sauerkraut-Shelf Stable 20.52 14.43 47.5
Mexican-Refried Beans 29.65 16.85 163.1 |Vegetables-Spinach-Canned 22.19 13.97 34.7
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Milk - Canned 26.62 13.59 130.4 |Vegetables-Squash & Rutabagas-Canned 19.18 12.09 6.9

Milk - Powdered 16.03 14.19 22.5 |Vegetables-Succotash-Canned 22.68 10.70 2.7

Milk-Shelf Stable 28.64 15.31 117.3 [Vegetables-Sweet Potatoes & Yams-Can... 19.24 12.63 37.7

Milk/Water Additives-Sweetened 24.87 17.76 287.4 |Vienna Sausage - Canned 16.07 11.12 77.5
Mincemeat-Canned 2720  34.81 0.8 |Vinegar 22.70 17.05 283.7
Mixes - Brownies 35.73 22.48 232.8 (Wafers & Toast & Bread Sticks 26.80 13.28 132.6
Mixes - Cake/Layer - 10 Oz & Under 2696  21.77 12.6 |Water-Bottled 42.48 16.01  1974.8

Mixes - Cake/Layer - Over 10 Oz. 40.21 26.54 315.7 |[Wheat Germ 9.01 13.46 79

Mixes - Cake/Specialty - 10 Oz & Und... 28.12 19.55 13.7 |Worcestershire Sauce 21.98 13.52 52.0

Mixes - Cake/Specialty - Over 10 Oz. 27.52  21.59 52.3 |Yeast - Dry 21.27 13.06 429

Notes: This table reports the unweighted mean posted price-change frequency and market reference price-change

frequency of each product module within the Dry Grocery product department in the NielsenIQ retail scanner dataset

over the period 2006-2023. Price-change frequency statistics were calculated as the percentage of week-to-week

observations where the price changed. Price-change frequency statistics were calculated using 430 total product

modules. A posted price refers to a product’s actual transaction price, while a market reference price is calculated as

the mode of all the posted prices recorded for an identical product sold across all retail stores during the same week.

Table S.VI: Price-Change Frequency across Product Modules: Frozen Foods

Product Module Posted Market Ref. Obs Product Module Posted Market Ref. Obs
(%) (%) M) (%) (%) M)
Bakery - Biscuits/Rolls/Muffins - Fr. . . 28.97 17.72 117.5 |Fruit Drinks - Orange - Frozen 4.55 15.47 0.2
Bakery - Cobbler/Dumplings/Strudel -...  22.78 18.75 8.5 |Fruit Juice - Apple - Frozen 25.93 12.88 13.5
Bakery - Dessert Cakes - Frozen 33.32 16.93 63.0 |Fruit Juice - Grape - Frozen 19.25 14.54 12.1
Bakery - Doughnuts - Frozen 20.67 16.16 5.0 |Fruit Juice - Grapefruit - Frozen 29.23 17.50 2.3
Bakery - Pies - Frozen 38.02 24.74 201.6 |Fruit Juice - Orange - Frozen 25.07 14.26 58.0
Bakery - Remaining - Frozen 26.20 16.41 106.0 |Fruit Juice - Remaining - Frozen 26.13 22.23 26.6
Bakery-Bagels-Frozen 21.12  21.36 17.7 |Fruit Juice - Unconcentrated - Froze. . . 6.24 245 39
Bakery-Bread-Frozen 36.72  20.85 165.0 |Ice 24.59 12.09 522
Bakery-Breakfast Cakes & Sweet Rolls. ..  27.21 21.17 14.2 |Ice Cream - Bulk 57.61 3220 2239.6
Bakery-Cheesecake-Frozen 31.19 15.06 46.4 |Ice Milk And Sherbet 46.20  25.11 81.0
Bakery-Cookies Rte/Cookie Dough-Froz... 33.96 18.75 8.8 |Meal Starters 34.93 19.96 48.6
Corn Dogs-Frozen/Refrigerated 36.43 16.78 71.6 |Pasta-Plain-Frozen 32.64 19.57 101.7
Dinners-Frozen 4036 2991 418.2 |Pizza Crust-Frozen 24.29 12.14 7.4
Dough Products-Bread-Frozen 2254  17.18 11.7 |Pizza-Frozen 50.61 29.81  1248.7
Entrees - Italian - 1 Food - Frozen 4494 2534  1071.9|Pot Pies-Frozen 37.15 2227 162.8
Entrees - Italian - 2 Food - Frozen 50.55 37.51 33.0 |Rbc Frozen And Refrigerated Seafood 30.34  20.07 0.5
Entrees - Meat - 1 Food - Frozen 40.60  21.55 353.1 |Sauces & Gravies-Frozen/Refrigerated 33.29 15.25 175.3
Entrees - Meat - 2 Food - Frozen 4570  31.52 114.4 |Seafood - Fish - Breaded - Frozen 39.96 2297 146.3
Entrees - Mexican - 1 Food - Frozen 34.35 18.05 488.9 [Seafood - Shrimp - Breaded - Frozen 39.08 20.45 38.3
Entrees - Mexican - 2 Food - Frozen 4797  28.06 26.9 |Seafood - Shrimp - Unbreaded - Froze... 53.28  28.01 115.5
Entrees - Multi Pack - Frozen 19.53 — 0.7 |Seafood-Crab-Unbreaded-Frozen 29.42 15.30 6.3
Entrees - Oriental - 1 Food - Frozen 4422  24.62 531.7 |Seafood-Fish-Unbreaded-Frozen 40.95 18.68 112.3
Entrees - Oriental - 2 Food - Frozen 54.88 3251 25.1 |Seafood-Remaining-Breaded-Frozen 40.52 2427 53
Entrees - Poultry - 1 Food - Frozen 4220 23776 756.6 |[Seafood-Remaining-Unbreaded-Frozen  31.10 15.09 24.0
Entrees - Poultry - 2 Food - Frozen 47.25 33.09 105.8 [Soup-Frozen-Refrigerated 43.30 18.97 129.8
Entrees - Remaining - 1 Food - Froze. . . 39.91 19.86 385.8 |Taco Filling-Frozen/Refrigerated 16.08 14.76 0.1
Entrees - Remaining - 2 Food - Froze. . . 4393 2773 11.9 |Toppings-Whipped-Frozen 36.17 2195 95.2
Entrees - Seafood - 1 Food - Frozen 4145  21.58 221.4 |Vegetables - Breaded - Frozen 23.63 17.37 6.4
Entrees - Seafood - 2 Food - Frozen 5297  33.57 15.5 |Vegetables - Broccoli - Frozen 40.66 2247 130.7
Frozen Cream Substitutes 7.92 17.53 1.8 |Vegetables - Carrots - Frozen 42.41 26.55 14.1
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Frozen Desserts 46.44 2259 366.6 |Vegetables - Corn - Frozen 40.38  23.59 102.6
Frozen Fruits 36.80 18.22 258.7 |Vegetables - Corn On The Cob - Froze. .. 23.61 14.36 41.2
Frozen Meat - Ground Beef 38.78 19.48 59.2 |Vegetables - Lima Beans - Frozen 31.34 17.93 27.2
Frozen Meat - Pork 34.74 18.22 1.9 [Vegetables - Mixed - Frozen 42.04 24.71 344.3
Frozen Meat - Remaining 9.89 12.25 11.6 |Vegetables - Mushrooms - Breaded - F... 33.07 18.62 24
Frozen Meat - Sandwich Steak 37.87 2329 16.3 |Vegetables - Onions - Breaded - Froz... 33.32 18.01 26.0
Frozen Meat - Veal 13.22 9.80 0.1 |Vegetables - Peas - Frozen 40.77 2278 103.5
Frozen Meat-Beef Steak 27.77 2043 2.2 |Vegetables - Potatoes - Frozen/Refri...  42.52  22.63 672.0
Frozen Novelties 35.48 19.69  1695.8|Vegetables - Remaining - Frozen 35.15 18.43 285.8
Frozen Poultry 40.48 17.74 59.8 |Vegetables -In Pastry - Frozen 7.60 5.00 0.0
Frozen Waffles & Pancakes & French T... 40.91 23.34  457.3 |Vegetables-Green Beans-Frozen 4478  26.23 87.7
Frozen/Refrigerated Breakfasts 36.48 1830  543.5 |Vegetables-In Sauce-Frozen 43.61 29.05 158.8
Frozen/Refrigerated Hors D’ Oeuvres. . . 36.82 16.82 622.7 |Yogurt - Frozen 49.53 34.37 114.5
Fruit Drinks & Mixes - Frozen 25.82 17.55 110.6

Notes: This table reports the unweighted mean posted price-change frequency and market reference price-change
frequency of each product module within the Frozen Foods product department in the NielsenlQ retail scanner dataset
over the period 2006-2023. Price-change frequency statistics were calculated as the percentage of week-to-week
observations where the price changed. Price-change frequency statistics were calculated using 87 total product
modules. A posted price refers to a product’s actual transaction price, while a market reference price is calculated as
the mode of all the posted prices recorded for an identical product sold across all retail stores during the same week.

Table S.VII: Price-Change Frequency across Product Modules: Dairy

Product Module Posted Market Ref. Obs Product Module Posted Market Ref. Obs
(%) (%) M) (%) (%) (M)
Butter 38,52  21.26  276.5|Dairy-Buttermilk-Refrigerated 27.55 1293 335
Cheese - Cottage 40.37 2476  225.4|Dairy-Cream-Refrigerated 34.19 14.92 226.3
Cheese - Farmers 14.83 15.27 2.1 |Dairy-Flavored Milk-Refrigerated 31.12 15.56 205.6
Cheese - Grated 30.87 14.12  117.3|Dairy-Milk-Refrigerated 37.63 19.72 7282
Cheese - Natural - American Cheddar ~ 46.64  23.38  482.9|Dough Products - Cookies & Brownies... 39.67  22.98 200.9
Cheese - Natural - American Colby 55.13 2694  21.8 |Dough Products-Biscuits-Refrigerated 3743  20.13 175.1
Cheese - Natural - Brick 37.02  29.79 0.2 |Dough Products-Dinner Rolls-Refriger... 42.87  26.25 82.5
Cheese - Natural - Mozzarella 41.78 19.62  278.8|Dough Products-Remaining-Refrigerate. .. 31.10 14.11 64.5
Cheese - Natural - Remaining 4926  23.32  355.8Dough Products-Sweet Rolls-Refrigera... 39.49  24.10 88.5
Cheese - Natural - Variety Pack 33.29 15.37 16.4 [Eggnog - Fresh & Canned 28.65  23.57 21.3
Cheese - Processed - Cream Cheese 39.07  20.70  331.6|Eggs-Fresh 4948  27.02 204.6
Cheese - Processed - Loaves 27.72 1494  43.4 |Garlic Spreads-Refrigerated 23.96 7.86 1.8
Cheese - Processed - Snack 28.67 17.36  246.2|Margarine And Spreads 31.41 19.14  354.1
Cheese - Processed Slices - Remainin... 31.73  21.34  69.0 [Pudding-Refrigerated 35.53 16.52 212.2
Cheese - Ricotta 3125  19.17  69.7 |Rbc Milk And Milk Product Drink 21.12 11.37 1.0
Cheese - Shredded 5790 3430 709.9|Remaining Drinks & Shakes-Refrigerat... 42.13  20.59 379.2
Cheese - Specialty/Imported 29.39 16.71  611.2|Seafood-Refrigerated 35.65 16.99 119.1
Cheese-Natural-Muenster 4830  24.36 32.5 |Spreads-Remaining 36.94 17.07 349.8
Cheese-Natural-Swiss 47.08  23.14  110.2|Toppings - Refrigerated 39.00 18.25 90.8
Cheese-Processed Slices-American 34.61 18.49  212.8|Whipping Cream 36.37 16.98 49.3
Dairy - Dip - Refrigerated & Frozen 36.62 19.60  266.7|Yeast-Refrigerated 9.77 11.79 1.5
Dairy - Potato Topping - Refrigerate... 48.10  35.56 0.7 |Yogurt-Refrigerated 46.33 2588 2291.6
Dairy - Sour Cream - Refrigerated &... 43.05  23.78  188.1|Yogurt-Refrigerated-Shakes & Drinks 37.64  21.88  258.6
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Notes: This table reports the unweighted mean posted price-change frequency and market reference price-change
frequency of each product module within the Dairy product department in the NielsenlQ retail scanner dataset
over the period 2006-2023. Price-change frequency statistics were calculated as the percentage of week-to-week
observations where the price changed. Price-change frequency statistics were calculated using 46 total product
modules. A posted price refers to a product’s actual transaction price, while a market reference price is calculated as
the mode of all the posted prices recorded for an identical product sold across all retail stores during the same week.

Table S.VIII: Price-Change Frequency across Product Modules: Deli

Product Module Posted Market Ref. Obs Product Module Posted Market Ref. Obs
(%) (%) M) (%) (%) M)
Chili-Refrigerated 36.14 12.83 9.5 |Meat & Sandwich Spreads-Refrigerated 31.11 10.48 15.1
Combination Lunches 43.76 2258  435.9|Pasta - Refrigerated 36.61 18.99 1440
Cracklins - Refrigerated 8.42 6.80 3.8 |Pizza-Refrigerated 43.17 17.56  43.6
Entrees-Refrigerated 43.11 17.78  743.6|Precut Fresh Salad Mix 55.66  26.53 479.2
Fruit Salads-Refrigerated  21.58 12.05 18.7 |Remaining-Ready Made Salads 44.45 14.10  268.8
Fruit-Refrigerated 29.92 11.80  198.7|Salad Dressing-Refrigerated 34.82 19.63  286.0
Gelatin Salads-Refrigerated 30.84 12.68 98.1 |Sandwiches-Refrigerated/Frozen 41.96 1243 799.4
Horseradish 15.91 12.11 41.1 [Sauerkraut-Refrigerated 21.69 12.70 18.5

Notes: This table reports the unweighted mean posted price-change frequency and market reference price-change
frequency of each product module within the Deli product department in the NielsenlQ retail scanner dataset
over the period 2006-2023. Price-change frequency statistics were calculated as the percentage of week-to-week
observations where the price changed. Price-change frequency statistics were calculated using 16 total product
modules. A posted price refers to a product’s actual transaction price, while a market reference price is calculated as

the mode of all the posted prices recorded for an identical product sold across all retail stores during the same week.

Table S.IX: Price-Change Frequency across Product Modules: Packaged Meat

Product Module Posted Market Ref. Obs Product Module Posted Market Ref. Obs
(%) (%) ™) (%) (%) ™)
Bacon-Beef & Canned 16.37  21.59 1.5 |Ham-Canned-Refrigerated 26.83 18.67 11.1
Bacon-Refrigerated 49.82  27.31  379.0|Lunchmeat-Deli Pouches-Refrigerated 46.23 2521  637.1
Bratwurst & Knockwurst 5394 2749 78.0 |Lunchmeat-Nonsliced-Refrigerated ~ 21.73 13.50 136.5
Frankfurters-Refrigerated 4526  22.69  406.0|Lunchmeat-Sliced-Refrigerated 36.99 19.47  799.5
Franks-Cocktail-Refrigerated 40.71 23.02 25.4 |Sausage-Breakfast 4775  26.13 3279
Fresh Meat 51.57 21.30  298.2|Sausage-Dinner 46.39  23.04 566.6
Ham Patties-Canned 4.11 8.42 1.2

Notes: This table reports the unweighted mean posted price-change frequency and market reference price-change
frequency of each product module within the Packaged Meat product department in the NielsenlQ retail scanner
dataset over the period 2006-2023. Price-change frequency statistics were calculated as the percentage of week-to-
week observations where the price changed. Price-change frequency statistics were calculated using 13 total product
modules. A posted price refers to a product’s actual transaction price, while a market reference price is calculated as

the mode of all the posted prices recorded for an identical product sold across all retail stores during the same week.
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Table S.X: Price-Change Frequency across Product Modules: Fresh Produce

Product Module ~ Posted Market Ref. Obs Product Module Posted Market Ref. Obs
(%) () M) (%) (%) M)
Fresh Apples 40.50  24.83  102.9|Fresh Oranges 4143 2529 28.0
Fresh Carrots 33.29 16.33  124.0(Fresh Potatoes 37.58 18.30  139.6
Fresh Cauliflower 47.80  23.68 31.5 |Fresh Radishes 16.98 15.58 12.9
Fresh Celery 37.90 19.19 42.8 |Fresh Spinach 49.76 2044 423
Fresh Cranberries 20.85 18.15 3.9 |Fresh Sprouts 12.27 5.77 19.1
Fresh Fruit-Remaining 50.59  30.59  251.5|Fresh Strawberries 70.15  43.23 41.7
Fresh Garlic 13.24 8.40 21.0 [Fresh Tomatoes 39.51 21.11 94.8
Fresh Grapefruit 27.17  21.61 11.1 [Fresh Vegetables-Remaining 32.29 14.11  456.8
Fresh Herbs 22.81 8.66 121.8|Rbc Fresh Fruit 51.78  39.57 33
Fresh Kiwi 26.51 12.99 9.7 |Rbc Fresh Vegetable And Herb 43.56  27.18 2.1
Fresh Lettuce 4250  21.12 93.5 |Rbc Precut Fresh And Refrigerated Fr... 18.19 — 0.0
Fresh Mushrooms 39.58 1546  117.7|Rbc Precut Fresh And Rfrgr Vegetable 9.46 5.29 0.0
Fresh Onions 28.54 14.75 77.8

Notes: This table reports the unweighted mean posted price-change frequency and market reference price-change
frequency of each product module within the Fresh Produce product department in the NielsenlQ retail scanner
dataset over the period 2006-2023. Price-change frequency statistics were calculated as the percentage of week-to-
week observations where the price changed. Price-change frequency statistics were calculated using 25 total product
modules. A posted price refers to a product’s actual transaction price, while a market reference price is calculated as
the mode of all the posted prices recorded for an identical product sold across all retail stores during the same week.

Table S.XI: Price-Change Frequency across Product Modules: Non-Food Grocery

Product Module Posted Market Ref. Obs Product Module Posted Market Ref. Obs
(%) (%) M) (%) (%) ™M)
Abrasive Cleansers-Liquid 37.15 20.64 13.2 |Fabric Protectors 32.43 12.13 6.0
Abrasive Cleansers-Powdered 24.46 13.59 56.9 |Fabric Softeners-Aerosol 28.68 12.01 23.8
Air/Specialty Fresheners - Remaining ~ 31.28 17.37 973.2 |Fabric Softeners-Dry 39.11 20.23 356.4
Air/Specialty Fresheners - Solid 30.21 17.35 134.2 |Fabric Softeners-Liquid 40.62  22.13 443.6
Air/Specialty Freshners - Aerosol Sp... 31.80 16.24 680.4 |Fabric Washes - Special 27.64 15.14 30.8
Aluminum Foil 35.76 16.34 188.5 |Facial Tissue 45.95 20.86 538.5
Ammonia 17.88 9.46 23.2 |Feather Dusters 23.08 13.30 3.1
Anti-Smoking Products 39.29  24.06 123.3 |Fireplace Logs 22.21 12.55 423
Automatic Dishwasher Compounds 39.95 20.82 383.2 |Floor Care - Waxes 25.29 13.43 6.8
Bags - Food Storage 38.83 17.38  272.8 |Floor Care-Cleaners 29.44 14.04 79.3
Bags - Freezer 35.71 19.98 215.6 |Food Wrap - Remaining 32.06 1.54 0.1
Bags - Lawn & Leaf 32.81 15.99 44.8 |Furniture Polish 27.96  14.06 106.2
Bags - Oven 25.66 16.83 29.8 |Hand Cleaners And Hand Sanitizers 36.78 14.36 213.8
Bags - Paper 30.61 9.17 19.5 |[Heat-Canned 18.24 13.08 17.1
Bags - Sandwich 37.68 16.97 168.4 |Laundry & Ironing Accessories 33.57 13.92 227.6
Bags - Tall Kitchen 37.85 19.56  411.3 |Laundry Bar Soap 6.79 12.50 54
Bags - Trash/Trash Compactor 32.82 16.29 221.6 |Laundry Baskets & Hampers 36.99 17.31 51.5
Bags - Waste 36.27 12.52 49.3 |Laundry Treatment Aids 29.93 16.00 186.1
Baking Cups & Liners 22.55 15.83 99.0 [Lighter Fluid & Flints 11.98 8.64 152
Bath Additives - Dry 34.55 18.79 56.4 |Lighters 19.88 8.94 219.9
Bath Additives - Liquid 30.75 15.98 83.1 [Matches 11.89 9.51 27.4
Bath Oil - Dry 12.29 12.39 0.0 |Mildew Removers & Preventatives ~ 29.19 16.36 43.8
Bath Oil - Liquids 23.25  22.06 0.8 [Moth Preventatives 17.68 13.84 14.6
Bathroom Accessory 3292 21.36 240.6 |Oven Cleaners 19.25 10.65 31.7
Bleach - Dry 27.43 13.66 15.4 |Packaged Soap 11.83 10.02 0.1
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Product Module Posted Market Ref. Obs Product Module Posted Market Ref. Obs
(%) (%) M) (%) (%) ™M)
Bleach - Liquid/Gel 32.87 18.15 292.5 |Paper Napkins 32.67 15.20 250.7
Bluings 4.42 11.15 0.8 |Paper Towels 42.66  21.13 568.9
Borateem 9.80 15.38 0.1 [Pet Accessory 33.34 15.40 667.3
Brooms/ Mops & Wax Applicators 27.22 13.53 187.1 |Pet Care - Flea & Tick Products 25.56 17.66 58.1
Brushes - Miscellaneous 17.32 13.07 6.6 |Pet Care - Flea Collars 17.57 16.76 16.8
Brushes-Bathroom 27.34 13.13 52.4 |Pet Care - Rawhide & Chew Products 28.60 13.67 514.3
Brushes-Kitchen & Scrub 28.32 13.20 134.2 |Pet Incontinence Products 33.50 13.45 63.8
Cat & Dog Litter 34.96 18.26  482.1 |Pet Litter Liners 28.65 11.59 18.4
Charcoal 28.00 16.63 124.3 |Pet Treatment Internal 35.86 15.30 93.2
Charcoal/Wood Lighters 18.77 11.75 48.6 |Pet Treatments External 29.08 12.88 61.9
Cigarette And Cigar Paper 5.44 6.06 34.2 |Plastic Wrap 29.75 14.75 74.2
Cigarettes 3542  28.13  2208.6|Polishes 15.14 1448 7.4
Cigars 8.89 15.48 432.5 |Pre-Moistened Towelettes 37.76 1572 1022.0
Cleaners - Bathroom 31.33 15.87 219.6 |Rug & Room Deodorizers 19.74 7.78 92.4
Cleaners - Disinfectants 33.87 17.20 203.2 |[Rug Cleaners 20.79 9.10 72.1
Cleaners - Non-Disinfectant 30.88 14.79 687.3 |Rust Removers 23.24 15.86 21.3
Cleaners - Powders 29.02 12.90 10.7 |Salt-Water Softening 25.24 14.79 9.9
Cleaners - Window 31.16 13.70 98.7 |Scouring Pads 24.74 11.07 451.4
Cleaners-Humidifiers/Vaporizers 37.90 7.56 1.1 |Smoking Accessory 7.29 7.31 19.7
Cleaners-Metal 30.79 13.81 53.9 |Soap - Bar 33.73 19.47 884.9
Cleaners-Paste & Jelly 5.65 2.55 0.0 [Soap - Liquid 40.33 18.35 554.6
Cleaners-Septic Tank 19.50 11.94 16.6 |Soap - Specialty 42.46 21.25 14535
Cloth-Polishing/Cleaning 32.81 13.10  369.7 |Soda Straws 21.86 1159 75.4
Clothespins 18.08 13.12 9.0 |Sponges And Squeegees - Household 25.69 11.33 117.7
Coffee & Tea Filters - Disposable 26.78 11.99 138.9 |Spot & Stain Removers 30.87 12.73 111.2
Detergent Boosters 38.52 2199 180.6 |Starch - Aerosol & Spray 21.28 14.43 31.8
Detergents - Heavy Duty - Liquid 45.31 25.10  1533.6|Starch - Dry 11.78 11.96 0.0
Detergents - Light Duty 36.42 18.55 823.8 |Starch - Liquid 12.25 12.37 8.3
Detergents-Packaged 3155 20.71 214.6 |Thermometers-Household/Outdoor ~ 28.61 15.10 29
Dishwasher Rinsing Aids 35.11 19.73 35.9 |Tobacco-Chewing 25.18 2091 334.0
Disinfectants 36.02 19.18 307.3 |Tobacco-Smoking 8.53 20.97 27.0
Disposable Cups 30.49 13.80 321.6 |Toilet Bowl - Cleaners 29.37 14.49 267.3
Disposable Diapers 4420 2096  994.1 |Toilet Bowl - Deodorizers 15.58 8.87 13.4
Disposable Dishes 37.82 15.43 675.0 |Toilet Tissue 4499 2371 849.7
Disposable Lids 21.19 4.33 1.1 [Upholstery Cleaners 30.24 11.65 12.2
Drain Pipe Openers 23.01 11.13 118.7 |Water Conditioners Filters And Units 43.76 17.46 44.5
Dustpans 19.62 11.19 28.8 [Water Filtration Storage Container ~ 46.59  20.88 16.1
Dye And Dye Remover 26.01 17.34 16.3 |Water Softeners & Conditioners 6.59 17.31 4.5
Electronic Cigarettes - Smoking 12.91 8.17 87.5 |Wax Paper 22.82 10.09 20.1
Electronic Rem Accessory - Smoking ~ 7.03 — 0.2 [Wax Remover 15.75 2694 0.0
Fabric Finishers 11.94 12.31 7.9 [Wood Chips-Cooking 16.17 13.48 22.8

Notes: This table reports the unweighted mean posted price-change frequency and market reference price-change
frequency of each product module within the Non-Food Grocery product department in the NielsenlQ retail
scanner dataset over the period 2006-2023. Price-change frequency statistics were calculated as the percentage of
week-to-week observations where the price changed. Price-change frequency statistics were calculated using 132
total product modules. A posted price refers to a product’s actual transaction price, while a market reference price is
calculated as the mode of all the posted prices recorded for an identical product sold across all retail stores during

the same week.
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Table S.XII: Price-Change Frequency across Product Modules: Alcohol

Product Module Posted Market Ref. Obs Product Module Posted Market Ref. Obs
(%) (%) M) (%) (%) M)

Alcoholic Cocktails 26.09  19.97 156.8 |Scotch 2505 2621 46.2
Ale 27.62 19.66 517.6 |Stout And Porter 22.61 19.69 60.2
Beer 27.25 19.08  1153.7|Tequila 29.60 2191 103.1
Bourbon-Blended 17.77 13.47 21.7 |Vodka 27.65 18.18 308.6
Bourbon-Straight/Bonded 25.19  20.78 124.4 |Wine - Non Alcoholic 33.78  22.60 48.6
Brandy/Cognac 21.18 19.37 51.9 |Wine-Aperitifs 32.85  30.76 0.6
Canadian Whiskey 22.55 17.97 80.6 |Wine-Domestic Dry Table 4235 2558  1562.8
Coolers - Remaining 26.14 17.51 317.7 |Wine-Flavored/Refreshment ~ 26.58 17.54 163.6
Cordials & Proprietary Liqueurs  22.63 19.93 161.0 (Wine-Imported Dry Table 40.26  25.68 656.4
Fruit And Vegetable In Alcohol ~ 15.08 14.64 1.5 |Wine-Kosher Table 2347  31.99 17.0
Gin 23.11 17.56 51.5 |Wine-Sake 25.87 19.78 11.1
Irish Whiskey 3260 28.96 19.1 |Wine-Sangria 24.98 18.55 46.5
Light Beer (Low Calorie/Alcohol) 28.23 20.61 761.2 |Wine-Sparkling 42.55 26.09 200.0
Malt Liquor 14.70 13.51 24.3 |Wine-Sweet Dessert-Domestic 19.74 15.74 25.8
Near Beer/Malt Beverage 13.10 14.88 49.1 |Wine-Sweet Dessert-Imported 30.13  26.74 8.8
Remaining Whiskey 2258  25.72 12.5 |Wine-Vermouth 21.80  16.30 16.2
Rum 26.09 1791 137.8

Notes: This table reports the unweighted mean posted price-change frequency and market reference price-change

frequency of each product module within the Alcohol product department in the NielsenlQ retail scanner dataset

over the period 2006-2023. Price-change frequency statistics were calculated as the percentage of week-to-week

observations where the price changed. Price-change frequency statistics were calculated using 33 total product

modules. A posted price refers to a product’s actual transaction price, while a market reference price is calculated as

the mode of all the posted prices recorded for an identical product sold across all retail stores during the same week.

Table S.XIII: Price-Change Frequency across Product Modules: General Merchandise

Product Module Posted Market Ref. Obs Product Module Posted Market Ref. Obs
(%) (%) M) (%) (%) M)
Adhesive Note Pads 32.75 13.19 81.0 |Insecticide - Flea & Tick - Liquid 21.11 12.93 32
Air Conditioner Appliance 4043 2238 1.0 |Insecticide - House & Garden - Aeros. . . 23.68 — 3.5
Air Purifier And Cleaner Appliance 53.06  22.08 2.3 |Insecticide - House &/Or Garden - Ot. . . 22.93 14.69 14.2
Air Purifier Conditioner Furnace Fil. . . 33.94 15.02 56.0 |Insecticide - Miscellaneous Fly Prod. . . 12.35 11.93 7.9
Artist And Hobby Paint And Supply 33.18 13.17  381.5|Insecticide - Miscellaneous Roach Pr. . . 15.99 12.42 4.8
Automotive Combinations 45.27 11.23 2.0 |Insecticide - Remaining Miscellaneou. . . 26.39 17.49 73.3
Bathroom Scale 31.80 19.31 4.8 |Insecticide - Roach - Traps & Motels 10.21 12.40 1.2
Batteries 36.46 18.53  943.9|Insecticide-Ant & Roach-Crack & Crev... 27.99 15.14 0.0
Battery Chargers 37.17 19.25 7.4 |Insecticide-Ant & Roach-Liquid 24.20 1470 21.0
Beer & Wine Making Kits 56.94  28.09 0.1 |Insecticide-Ant & Roach-Powder 10.01 9.19 44
Beverage Storage Container 3546  18.77  200.2|Insecticide-Ant & Roach-Regular Aero... 2430 1620 484
Blank Audio Product 18.19 13.78 5.4 |Insecticide-Flying Insect-Aerosol 21.46 14.92 15.5
Blank Compact Disc And Dvd 27.49 17.34 51.6 |Insecticide-Flying Insect-Liquid 37.59 10.03 0.7
Blank Video Product 3456  20.57 22.9 |Insecticide-Flying/Crawling Insect-S. . . 18.56 12.71 0.7
Blender Appliance 49.93  24.50 21.4 |Insecticide-Indoor Fogger 16.00 12.39 17.4
Body Massager Appliance And Accessor. .. 37.17 16.72 10.1 {Insecticide-Outdoor Fogger 32.81 17.68 4.9
Body Warmers 43.11 20.42 10.0 |Insecticide-Wasp & Hornet 26.38 16.19 19.3
Brushes - Automotive 36.49 15.01 5.5 |Juicer Appliance 46.54 2242 3.6
Buckets & Pails 23.95 11.57 25.9 |Kitchen Accessory Product 31.43 16.98 73.7
Burner And Range Appliance 41.56  23.09 3.8 |Kitchen Cutlery And Flatware 29.93 16.61  327.1
Cameras 52.17  22.66 11.2 |Kitchen Utensil And Gadget 28.97 16.30  674.1
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Product Module Posted Market Ref. Obs Product Module Posted Market Ref. Obs
(%) (%) M) (%) (%) M)
Can Opener Appliance 26.86 19.75 7.2 |Label Maker Tape 37.86 7.29 2.7
Candle And Candle In Holder 27.34 19.99  933.6|Lamps - Incandescent 27.04 15.12 5229
Candle Holder And Accessory 38.67 2292  26.2 |Lamps - Remaining 30.19 16.58 32.8
Canned Air 29.24 7.38 8.3 |Lawn And Soil Fertilizer And Treatme... 33.14 16.50  55.1
Cellular Phone (See Comment) 35.35 17.34 22.5 |Magazines Selected Titles 9.10 0.26 519.9
Coftee And Tea Maker Appliance 49.75  25.12 50.6 [Mailing Supply 34.44 10.69  102.8
Computer Software 35.03 16.20 1.2 |Markers 3500 14.10 3249
Cooker Steamer And Dehydrator Applia... 51.34  24.68 23.8 [Measure Mixing Utensil And Container 32.13 16.91 78.2
Cookware Product 32.04 20.39  544.0|Microwave Oven Appliance 60.37  29.07 11.3
Correction Fluid And Erasers 29.95 13.68 83.7 |Mixer Appliance 41.61 26.45 11.9
Crayons 33.15 13.40 87.8 |Motor Oil Fluid And Lube 20.03 12.75 2202
Dishwashing Accessory Product 22.62  10.89  72.0 |Motorized Vehicle Cleaner And Protec... 23.70  12.05 1783
Disk Diskette And Data Cartridge 4793 2312 52.4 |Mouse & Rat & Mole Traps 12.03 8.45 37.2
Dividers Tabs Labels And Tags 33.83 11.61 71.7 |Musical Instruments And Accessories 23.50 14.08 24
Drinkware Container Set 33.92 18.47  377.6|Oral Hygiene Appliance And Accessory 39.07 18.53 1634
Dry Erase Bulletin Board And Accesor...  36.10 13.14  57.1 |Paper Shredders 42.05 16.10 44
Egg Coloring Kits/Dye 4394  37.05 9.4 |Pencils - Colored 35.39 13.90 482
Electric Knife And Peeler Appliance 44.04 2392 0.6 |Pens & Pencils 31.68 13.06  592.7
Electronic Pencil Sharpeners 38.20 9.27 4.7 |Personal Planners Binders And Folder. . . 38.57 1421 2948
Engine Treatment And Additive 14.27 11.84  63.7 |Pesticides - Remaining 31.84  18.17 4.1
Fan And Ceiling Fan Appliance 38.69 16.47 43.9 [Popcorn Popper Appliance 49.67 21.71 2.9
Film 32.78 16.37 73.0 |Power Pressure Washer Appliance 40.22 — 0.1
Flashlight Bulbs 21.99 1333 0.5 |Printers 55.56  27.39 5.9
Flashlights 25.89 1340  66.6 |Razor Trimmer Appliance And Accessor... 33.06 1440 1089
Food Processor And Grinder Appliance 43.00  20.39 11.6 [Rbc Cameras 2555 28.01 0.0
Food Storage Containers 35.58 17.99  481.1|Rbc Cookware Product 15.72 12.46 0.1
Footwear Accessory 20.43 9.01 53.7 |Rbc Drinkware Container And Set 43.53 11.66 0.1
Footwear Care Product 17.95 11.47 39.0 |Rbc Fryer Skillet Wok Appliance 52.70 14.97 0.0
Freezer Supplies 25.44 16.28 10.9 [Rbc Kitchen Cutlery And Flatware 18.35 8.45 0.0
Fryer Skillet Wok Appliance 52.76  25.87 9.7 [Refrigerator And Freezer Appliance 59.12 27.03 3.1
Garment Steamer And Iron Appliance 40.14 17.91 26.9 |Report Covers And Sheet Protectors 34.89 13.36 34.8
Gloves 29.57 15.42  107.3|Rodenticides 14.99 11.79 17.7
Glue 2435  11.48  283.2(Salt-Thawing 21.28  22.32 11.9
Griddle Grill Waffle Iron Appliance 51.58  25.09 16.4 |Scent Holder 2747  20.17 58.2
Hair Styling Appliance And Accessory 43,56  19.16  109.9|School And Office Basics 32.65 9.09 91.3
Heater Appliance 46.62 2298 10.6 |School And Office Fastner And Punch 27.25 9.59 116.4
Home Canning Supply 31.13 17.81 49.9 |School And Office Measures Sharpener... 28.03 11.79 58.9
Home Electronic Cleaning Product 21.74 9.27 2.3 |School And Office Paper And Forms 3096 12.66 681.0
Home Electronic Cleaning Product Ext...  25.32 9.28 0.2 |School And Office Storage And Dispen... 36.45 14.65 66.3
Home School And Office Combinations 39.55 13.99 34.0 (Skin And Nail Appliance And Accessor... 35.58 15.30 17.2
Household Appliance Accessories 25.15 11.65 61.8 |Snail & Slug Killers 33.48 13.16 0.7
Household Scissor 29.63 13.75 88.1 [Sports & Novelty Cards 24.53 5.32 31.8
Household Specialty Appliance 46.73  22.99 17.3 |Storage And Space Management 42.05 19.83 5427
Humidifier And Vaporizer Appliance 34.68 15.60 28.2 | Tape - Miscellaneous 30.66 12.33 3438
Ice Cream And Yogurt Maker Appliance 51.91 27.39 0.7 |Telephone And Accessory 27.82 13.97 185.8
Incense 17.72 10.24 33.4 |Toaster And Toaster Oven Appliance 48.07  24.13 27.8
Ink Jet And Toner Cartridge 41.80 17.57 88.2 |Trash And Recycling Bin 37.53 19.45 72.8
Insect Repellents 36.23 19.14 87.7 |Vacuum And Carpet Cleaner Appliance 52.78 24.68 44.6
Insecticide - Ant & Roach - Other Co. .. 22.82 14.74 33.9 |Varnish & Shellac 30.53 12.60 1.9
Insecticide - Ant -Traps 17.08 9.70 0.7 |Video And Computer Games 46.09 16.90 18.3
Insecticide - Flea & Tick - Aerosol 21.45 15.28 3.0 |Video Products Prerecorded 48.16 1543 4959
Insecticide - Flea & Tick - Fogger 19.00 15.63 0.1 |Watches And Timepieces 46.04 2456 8.7
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Notes: This table reports the unweighted mean posted price-change frequency and market reference price-change
frequency of each product module within the General Merchandise product department in the NielsenIQ retail
scanner dataset over the period 2006-2023. Price-change frequency statistics were calculated as the percentage of
week-to-week observations where the price changed. Price-change frequency statistics were calculated using 146
total product modules. A posted price refers to a product’s actual transaction price, while a market reference price is
calculated as the mode of all the posted prices recorded for an identical product sold across all retail stores during

the same week.
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