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1. Introduction 

“During the recent tax season we reduced prices for our Quicken Turbotax product line in response to aggressive pricing by

H&R Block and Microsoft”. 

(Intuit Incorporated, 10-K Filing, Fiscal Year 20 0 0)

Assumptions about price-setting behavior are at the heart of a large class of widely-used macroeconomic models. Among

other things, they determine how well these models can fit aggregate fluctuations, and whether or not they can reproduce

the empirically observed real effects of nominal shocks. This paper studies how firms set prices using narrative evidence

contained in the corporate filings of public companies. The dataset is constructed by searching the texts of 25 years of

archived documents, from 1993 to 2017, and it reflects approximately 40 0 0 pricing decisions taken by almost 1500 dif-

ferent firms. Our findings suggest that price setting is asymmetric and has a significant state-dependent component, that

real rigidities in the form of strategic pricing complementarities are common, and that an increase in the number of price

changes does not necessarily imply that the rigidities firms face have become less binding. 
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The population of firms that we consider includes all companies that are registered with the United States Securities and

Exchange Commission (SEC). These firms tend to be larger than the average US company, and they account for a sizeable

fraction of GDP. 1 Moreover, in terms of the types of pricing decisions discussed in the filings, the emphasis is on particularly

important cases that had a notable impact on the firms’ overall business. Our analysis thus mainly reflects the properties of

important pricing decisions taken by relatively large firms. As we show, these decisions are closely related to the observable

behavior of the aggregate US price level. 

The first main finding of our study is that the causes of price changes firms report are highly asymmetric. Considering all

sentences that contain at least one specific reason for an implemented price change, we provide evidence suggesting that

firms react directly to rising costs by increasing the prices of their products. However, the data also suggest that the primary

driver of price reductions are downward pressures that arise from price cuts of their competitors. This type of asymmetry

is consistent with the findings of Peltzman (20 0 0) as well as a number of survey-based studies on pricing behavior. 

We also provide evidence on the importance of real rigidities in the form of strategic pricing complementarities. One of

the main reasons why this issue is of interest to macroeconomists is that real rigidities can result in a significant amount of

price stickiness, even when price setting is state dependent (e.g. Gertler and Leahy, 2008 ). Empirically, however, real rigidi-

ties are difficult to measure, leaving considerable disagreement about how important they are in the data. 2 We contribute

to this ongoing discussion by showing that pricing decisions of competitors are one of the most frequently stated causes of

the reporting firms’ own pricing behavior, and that they are also one of the main reasons why firms often do not pass along

cost increases one for one. In this sense, our findings suggest not only that strategic pricing complementarities are generally

important, but also that they are closely related to incomplete cost pass-through. 

Another important aspect of price-setting behavior we investigate is the empirical relationship between the number of

price changes firms implement and the rigidities they face. Here we find that the 20 03–20 08 commodity price boom caused

a simultaneous increase in both price changes and price rigidities. We interpret this as evidence of state-dependent pricing.

In addition, because the co-movement between the number of price rigidities and price changes in our sample is positive,

we conclude that price duration alone may not always be an appropriate measure of rigidity. 

Finally, we also address an important question associated with both our own approach and the survey-based literature on

price-setting behavior (e.g. Blinder et al., 1998 ): Are qualitative statements provided directly by firms actually informative

about their true behavior and the variables macroeconomists are fundamentally interested in? To study these issues, we

exploit that our dataset reflects pricing decisions taken by almost 1500 companies over more than two entire business

cycles. At the aggregate level, we show that what firms say about price changes in their filings is closely related to inflation

and general macroeconomic conditions. At the micro level, we find that firms who report both cost increases and upward

price rigidities experience significant margin compression. We also show that firms who aim to stabilize their profit margins

when costs rise exhibit margins with below-average variance. 

Conceptually, this paper is most closely related to survey-based studies on price-setting behavior such as

Blinder et al. (1998) and the early work of Hall and Hitch (1939) . 3 Like us, these existing studies recognize that some aspects

of price setting are difficult to assess based on realized prices alone, and that qualitative or verbal information provided di-

rectly by firms can potentially help fill these gaps. However, while all major surveys on price-setting were implemented at

one specific point in time and emphasize how firms typically set prices, our dataset reflects the properties of a large number

of specific pricing decisions taken over a horizon of more than two decades. 

In a broader sense, our work is also related to an important strand of the literature that has used detailed micro-level

data to investigate the empirical frequency and size distribution of price changes. Following the influential work of Bils and

Klenow (2004) , this literature has established a quantitative foundation that is now widely used to calibrate, estimate, and

evaluate macroeconomic models. 4 The main conceptual difference between these studies and ours is that we do not focus

on obtaining precise measurements of the statistical behavior of prices. Instead, by exploiting the unique type of narrative

information contained in corporate filings, our emphasis is on providing new firm-level evidence that can help us better

understand why prices behave the way they do. 

The remainder of this paper is organized as follows. In Section 2 , we discuss the main properties of the corporate filings,

the reporting incentives firms face, and the construction of our dataset. In Section 3 , we use the dataset to analyze the main

factors that cause firms to change their prices. Section 4 investigates rigidities, i.e. the factors that prevent firms from doing

so. Section 5 exploits the time-series dimension of the data to assess if the textual information firms provide is consistent

with the behavior of aggregate inflation and general economic conditions. Section 6 concludes. 
1 Gabaix (2011) reports that the sales of the top 50 public non-oil firms account for approximately 24% of GDP. 
2 See, for example, Gopinath and Itskhoki (2011) , Burstein and Hellwig (2007) and Bils et al. (2012) . 
3 A large number of survey-based studies on price setting were also carried out as part of the European Central Bank’s Inflation Persistence Network 

(IPN) and the Wage Dynamics Network (WDN). For these studies and corresponding discussions see e.g. Fabiani et al. (2006) and Druant et al. (2012) . 

Additional country-specific survey evidence is presented, for example, by Apel et al. (2005) , Amirault et al. (2006) and Greenslade and Parker (2012) . 
4 Other influential studies using US data include Nakamura and Steinsson (2008) and Klenow and Kryvtsov (2008) . Matched Swedish firm-level data 

with prices and costs has been used by Carlsson and Nordström-Skans (2012) . Cavallo (2013) uses price data scraped from supermarket websites. 
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2. The dataset 

2.1. Corporate filing texts as a source of evidence on price-setting behavior 

All of the results we present in this study are based on narrative evidence contained in the annual corporate filings of

publicly traded firms. Generally speaking, corporate filings can be considered one of the most important channels through

which public companies inform financial market participants and investors about the state of their business. 5 Regulated

by the United States Securities and Exchange Commission (SEC), they combine quantitative elements, such as externally

audited balance sheets and income statements, with additional verbal discussions that provide insights about a variety of

topics including the firms’ profits, their financial situations, and important corporate decisions. This information is commonly

used by financial analysts and other market participants to assess investment opportunities, but it also makes the filings a

valuable resource for researchers. 

The quantitative elements contained in the filings, i.e the firms’ financial statements, are widely used for research in

finance, economics, and accounting. Through commercial databases such as Compustat, they are available in standardized

formats that allow for detailed firm-level analyses. For example, the filings contain information about the size of reporting

firms, their sales revenues, and their inventory holdings, as well as financial variables such as cashflows, equity, and debt

levels. Thus, even though relatively few economists tend to look directly at the underlying documents that we use in this

paper, many of the quantitative variables they contain are staples in economics and finance research. 

Below, we use some of these quantitative data items to investigate the composition of firms in the dataset, as well as the

behavior of their profit margins. However, the main focus of this paper is on the additional textual or narrative elements that

are also included in the filings. From the perspective of the empirical price-setting literature, what makes these elements

attractive is that they often contain explicit verbal discussions of cases in which firms either changed prices or were unable

to do so. This type of information is captured neither by realized price data, nor by price-setting surveys. While prices

alone do not reveal why firms did or did not change prices, surveys tend to provide general descriptions of pricing behavior

instead of information about specific decisions firms have actually taken over a long period of time. 

2.2. Informational content of corporate filings 

In using the texts contained in corporate filings to assess the pricing behavior of firms, we build on an existing literature

that has used the same types of texts to assess various topics in finance and accounting. One of the most prominent exam-

ples of this literature is the seminal paper of Kaplan and Zingales (1997) , who read the texts of a sample of corporate filings

to assess the reporting firms in terms of their financial constraints. More recent highly cited studies include Sufi (2009) and

Ivashina and Scharfstein (2010) , both of which extract data on credit lines from corporate filing texts. 

One of the main fundamental reasons why corporate filings can be expected to contain relevant information is that

regulation enforced by the SEC legally requires firms to provide reports that are both accurate and complete. 6 Both the

firms and their high-ranking management risk being investigated and reprimanded by the SEC if they do not adhere to

these reporting requirements. To assess how severe the consequences of such actions are, Karpoff and Lou (2010) identify

454 specific firms that the SEC disciplined for financial misrepresentation. On average, these firms lost approximately 18%

of their market value on the day their financial misconduct became public knowledge. 

A second important factor that disciplines the firms’ reporting is that their textual discussions are only credible to the

extent that they are consistent with related observable information. In the context of pricing decisions, such observable

information includes macroeconomic variables such as commodity prices, wages, and aggregate demand, as well as quanti-

tative firm-level items from the externally audited financial statements. Moreover, financial analysts, who typically specialize

in specific sectors and follow only small numbers of firms, also tend to relate the reported narrative information to facts that

are not well known to the wider public, such as entry and exit of competitors as well as their pricing policies. Thus, even

though we as researchers cannot verify all the statements firms make in their filings, agents that have strong incentives to

monitor and verify this information do exist. 

Finally, beyond these more theoretical considerations on whether or not filings contain relevant information, both

the existing literature and our study provide some direct empirical evidence to this effect. To name some examples,

Balakrishnan et al. (2010) use the texts to form stock portfolios that outperform the market, Li et al. (2013) construct

a text-based measure of competition that correlates positively with more standard measures, and Hoberg and Maksi-

movic (2015) establish that observable firm behavior during the 2008–2010 financial crisis is consistent with the financial

constraints firms discuss verbally in their filings. Moreover, we, too, provide some direct evidence for the informational con-

tent of the texts contained in corporate filings by showing that what firms say about pricing decisions is consistent with (i)

the observable behavior of the US GDP deflator, (ii) aggregate economic conditions, and (iii) the behavior of profit margins

at the firm level. 
5 See the discussion in Griffin (2003) . 
6 See Geiger and Taylor III (2003) . 
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2.3. Reporting requirements and self-selection of reported information 

Another important property of the textual information we use in this paper is that the underlying sample of pricing

decisions is very likely non-random. In principle, potential selection effects in our sample can be thought of as driven by

both (i) reporting requirements or guidelines imposed by the SEC and (ii) additional discretionary reporting decisions made

by the firms within these guidelines. Both of these aspects are likely to affect the composition of our sample, and therefore

both of them should be taken into account when interpreting our findings. 

In terms of selection that results from SEC regulation, the first main factor is that only publicly traded firms (which tend

to be relatively large) are required to file the documents we use in this paper. 7 Moreover, a general guiding principle present

throughout SEC regulation is that firms may not omit information that is of a “material nature” or, loosely speaking, im-

portant. 8 Selection resulting from SEC regulation thus has relatively clear implications: It limits the sample of price changes

to those of typically large publicly traded companies, and it encourages these firms to focus on pricing decisions that were

important in their respective reporting periods. 

In addition to these effects, i.e. selection resulting from reporting regulation, firms may also have other incentives to

select what information they report or emphasize in their filings within SEC guidelines. For example, because firms know

that their filings are widely read by financial market participants, they may want to emphasize information that makes

them appear favorable to this readership, even without misrepresentation or omission of material facts. In principle, if such

effects are strong, they can affect the results of the analysis we present in this paper. There is also no simple remedy, given

that neither the precise selection functions nor the true underlying distributions are known. 

Because of these factors, we think of the type of selection discussed here as a fundamental feature of the corporate filing

data. One thing we can do, however, is to investigate whether what firms say in their filings is consistent with other data

at both the aggregate level and the level of individual firms. If so, one may conclude that, in spite of potential selection, the

statements firms make have relevant informational content. Moreover, the extent to which selection drives our results can in

principle be gauged by comparing the information firms provide in their filings to information they provide in anonymous

settings. That is, one may argue that results consistently emerging in both types of data are unlikely to be artifacts of

selective or strategic reporting. In the analysis below, we apply both of these approaches. 

2.4. Construction of the dataset 

To construct the dataset, we obtain all annual corporate filings available in the EDGAR database maintained by the SEC.

Consistent with prior work, we consider all documents filed as 10-K and 10-K405 as well as the small-business equiva-

lents, 10-KSB and 10-KSB40. This yields 229,979 documents filed by 38,674 different firms over the years 1993 to 2017. We

then extract the texts contained in each of these filings and break them down into sentences using an algorithm from the

computational linguistics literature. 9 Finally, we identify sentences about price changes or price rigidities and translate their

contents into a number of variables that allow us to quantify the information the reporting firms provide. 

A challenge associated with this type of analysis is that the millions of sentences contained in the filings are both too

unstructured for a fully automated classification, and too numerous for a purely manual one. We therefore use an approach

that combines manual classification with an automated pre-selection step. Specifically, we first search all filings for a num-

ber of pre-defined verbal patterns that reduce the number of sentences from more than 200 million to 9490 “candidate

sentences” that are likely to contain the type of information we are interested in. Then, we keep only those that do indeed

discuss pricing decisions and manually code the corresponding variables for our analysis. 10 

To set up the pre-selection step, we first read several full reports as well as a large number of sentences that contain

words naturally associated with pricing decisions. For example, we read many sentences containing a variant of the word

“price” in order to understand the wording and grammatical structures firms commonly use to describe price changes and

price rigidities. Then, we define a number of general patterns that can be used to identify all sentences that contain at least

one of these common grammatical structures. To ensure that this pre-selection step does not cause a bias with respect to

the information we are interested in, we do not search for specific reasons of price changes or price rigidities. Instead, we

remain agnostic and use only very general patterns that can accommodate all of them. 
7 The relevant regulation that governs these filings is Regulation S-K of the 1933 US Securities Act. 
8 While there is no single definition of the concept of materiality that is consistently applied, Rule 405 of the 1933 US Securities Act states that it 

encompasses those issues for which there is a “[... ] substantial likelihood that a reasonable investor would attach importance in determining whether to 

purchase the security [... ]”. 
9 We apply the widely-used algorithm of Kiss and Strunk (2006) as implemented in the Python Natural Language Toolkit (NLTK) and augment it with a 

number of abbreviations that commonly occur in corporate filings. The algorithm is trained on articles from the Wall Street Journal. Before the sentence 

boundary detection, we also automatically remove tables and other non-textual information such as html formatting. 
10 The sentence order is randomized before coding. We remove a total of 5388 false positives, 74% of which using an automatic filter. For example, to 

eliminate hypothetical discussions, we exclude sentences that start with the word “If”, and we do not consider the word “price” as satisfying the selection 

patterns if it occurs in ngrams such as “strike price”, “conversion price”, or “purchase price allocation” as these refer to financial market prices and 

accounting decisions as opposed to prices of products or services the firms sell. The remaining 26% of false positives are removed in a subsequent manual 

step. Most of the sentences that we remove as false positives discuss hypothetical scenarios (as opposed to decisions that have actually been made) or 

changes related to accounting decisions and financial instruments (e.g. changes in strike prices of options or conversion prices of convertible securities). 

An extended replication dataset available upon request contains all removed false positives and for each false positive states the reason for its removal. 
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Table 1 

Verbal patterns used to pre-select candidate sentences about implemented price changes or price rigidities. 

Panel A: Pre-selection patterns for sentences on implemented price changes 

⎧ ⎨ 

⎩ 

we 

the company 

the corporation 

⎫ ⎬ 

⎭ 

+ 

⎛ 

⎝ 

have 

has 

had 

⎞ 

⎠ + 

⎛ 

⎝ 

up to 

one 

word 

⎞ 

⎠ + 

⎧ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎨ 

⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎩ 

increased 

decreased 

raised 

reduced 

lowered 

adjusted 

changed 

⎫ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎬ 

⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎭ 

+ 

⎛ 

⎝ 

up to 

five 

words 

⎞ 

⎠ + 

⎧ ⎨ 

⎩ 

price 

prices 

pricing 

⎫ ⎬ 

⎭ 

Panel B: Pre-selection patterns for sentences on price rigidities 

⎧ ⎨ 

⎩ 

we 

the company 

the corporation 

⎫ ⎬ 

⎭ 

+ 

⎧ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎨ 

⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎩ 

could not 

did not 

have not (been able to) 

has not (been able to) 

had not (been able to) 

have been unable 

has been unable 

had been unable 

were not able to 

was not able to 

were unable to 

was unable to 

⎫ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎬ 

⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎭ 

+ 

⎛ 

⎝ 

up to 

one 

word 

⎞ 

⎠ + 

⎧ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎨ 

⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎩ 

increase(d) 

decrease(d) 

raise(d) 

reduce(d) 

lower(ed) 

adjust(ed) 

change(d) 

pass(ed) 

recover(ed) 

offset 

⎫ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎬ 

⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎪ ⎭ 

+ 

⎛ 

⎝ 

up to 

five 

words 

⎞ 

⎠ + 

⎧ ⎪ ⎨ 

⎪ ⎩ 

price 

prices 

pricing 

cost 

⎫ ⎪ ⎬ 

⎪ ⎭ 

Notes: The table shows verbal patterns used to pre-select candidate sentences that are likely to contain infor- 

mation about implemented price changes or cases of price rigidities. Round brackets indicate optional elements. 

Curly brackets denote that only one of the elements they contain is required to occur. The last element of the 

selection pattern for price rigidities (Panel B) is not required if the verb is “pass(ed)”, “recover(ed)”, or “offset”. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The exact patterns that we use for the pre-selection step are summarized in Table 1 . Round brackets indicate that an

element is optional, and curly brackets denote that only one of the elements they contain is required to occur. For those

candidate sentences that are likely to contain information about implemented price changes (Panel A of Table 1 ), the pat-

terns require that a variant of the word “price” as well as a verb referring to the concept of change occur. Furthermore,

they impose that the word “we” or the expression “the company” / “the corporation” must appear. This second condition

is to ensure that the candidate sentences refer to price changes that the firms actively implemented as opposed to general

market trends and pure price-taking behavior. 11 Finally, the patterns also impose some basic conditions on the order of the

required elements and the maximum distance between them. 

The patterns we use to pre-select candidate sentences about price rigidities are conceptually very similar (Panel B of

Table 1 ). However, instead of a reference to the concept of change, they require an expression that denotes inability or a

decision not to take a specific action. Our definition of a “price rigidity” is thus not restricted to a specific theoretical concept

such as menu costs or Calvo pricing, but rather emphasizes all factors perceived as rigidities by the reporting firms. As an

alternative to the variant of the word “price”, the patterns we use here also accept one of several words that firms regularly

use when referring to pass-through of changes in costs. The reason we explicitly include these patterns in the search is that

changes in costs are one of the main determinants of price changes and price pressures. 

To illustrate the kind of information that the selected sentences contain, Table 2 provides some examples for both cases

of realized price changes and cases of price rigidities. All of these sentences match at least one of the patterns displayed

in Table 1 and also survived the subsequent removal of false positives. As a specific example, consider the third sentence

of Table 2 . In this sentence, the company Bally Manufacturing reports a price reduction that it implemented in fiscal year

1993, with the goal of increasing sales volumes. The sentence thus conveys the direction of the reported price change (a

decrease), the time at which it was implemented (fiscal year 1993), and the reason why (sales volumes were lower than

desired). In our analysis below, we systematically exploit all of this information. 

2.5. Sample properties 

After the automatic pre-selection and the subsequent removal of duplicates and false positives, the final dataset contains

2940 discussions about implemented price changes and 972 discussions about price rigidities. 12 These observations were re-

ported by a total of 1439 different firms. In terms of the number of different companies covered, our sample is thus notably

larger than those of many survey studies on price-setting behavior. For example, the survey of Blinder et al. (1998) was set

up with the goal of obtaining a sample size of approximately 200 firms. 
11 For example, firms that mainly sell commodities tend to have little freedom in their pricing decisions. Instead, they are largely bound to accept the 

development of market prices. See Amirault et al. (2006) . 
12 Duplicates are defined as identical sentences within the same filing as well as identical sentences by the same company that make reference to a 

specific number or year. Duplicates are kept only for the first filing in which they occur. 
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Table 2 

Sample sentences about implemented price changes and price rigidities. 

Sample Sentence Category Company Name Fiscal Year 

“This continued through the first half of 2003, and negatively 

impacted our gross margins, as we lowered our prices to meet 

competitor pricing.”

Price Change Reliance Steel & Aluminum 2003 

“The company increased off-premises selling prices in early fiscal 2009 

to partially offset rising costs, particularly increased costs of 

doughnut mixes and shortening due to rising agricultural 

commodity prices.”

Price Change Krispy Kreme Doughnuts Inc. 2009 

“In April 1993, the company reduced the average selling price of 

membership contracts even further in an attempt to increase unit 

volume.”

Price Change Bally Manufacturing 1993 

“Due to a very competitive environment, we were unable to increase 

selling prices during 2010 to compensate for the increased waste 

paper costs and as a result our operating margins were reduced.”

Price Rigidity Orchids Paper Products 2010 

“The competition has put pressure on prices in the market, and we 

have not been able to increase the prices in some markets to the 

extent of our cost increases.”

Price Rigidity Devcon International 2003 

“Due to existing contractual obligations, we have not raised red cell 

prices to market levels.”

Price Rigidity Hemacare 2002 

Notes: The table shows extracted corporate filing sentences about implemented price changes and price rigidities. The sentences were extracted 

from the corporate filings using the pre-selection patterns shown in Table 1 and a subsequent reading step. 

Table 3 

Sample properties: firm-size measures. 

Total assets Total sales Number of 

(in 1,0 0 0,0 0 0 USD) (in 1,0 0 0,0 0 0 USD) Employees 

Mean 4,448.74 1,661.16 6,536.88 

Stdev 59,244.22 5,796.78 23,060.36 

Min 0.01 0.00 0.00 

25% 47.75 45.82 236.50 

50% 225.05 226.21 1,024.50 

75% 999.93 1,052.44 4,196.75 

Max 1,989,856 80,754 400,000 

Count 1240 1235 1198 

Notes: The sample includes all firms matched to Compustat at the gvkey/fiscal- 

year level. Total assets, total sales and number of employees are the corresponding 

Compustat variables. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3 shows that the companies in our sample tend to be large, with median total assets of $225 million, median

annual sales revenues of $226 million, and a median workforce of approximately 10 0 0 employees. By focusing on narrative

information from corporate filings, we therefore mainly capture pricing decisions of companies in the right tail of the firm-

size distribution. Gabaix (2011) shows that, even though such large public firms are not representative of all firms in the US

economy, they account for a significant fraction of US GDP. In Section 5 , we also show that what the firms in our sample

say about pricing decisions in their filings is indeed closely related to the observable changes of the US GDP deflator. 

Where firms state them, we also record the magnitudes of the reported price changes. Descriptive statistics of the abso-

lute values of these changes are presented in Table 4 , distinguishing between cases where firms state a single exact number,

and cases where either they speak of averages or we had to perform averaging / annualization. 13 A caveat of the statistics

shown here is that not all extracted discussions actually include statements about the magnitudes of the reported price

changes. This introduces an additional layer of potentially systematic selection. 14 

The message seems, however, very clear. Firms tend to discuss both price increases and decreases, and the magnitudes

of these changes tend to be large. For comparison, while the mean reported price change in our dataset is approximately

16%, Gilchrist et al. (2017) also look at price changes of public firms and observe corresponding values between 7 and 8%.

The firms in our sample thus seem to report in a manner that is consistent with the SEC principle of materiality, i.e. they

appear to emphasize those pricing decisions that were large or important in the respective reporting periods. 
13 The distribution is shown graphically in the appendix. 
14 An alternative approach that is not subject to this caveat would be to measure the magnitudes using matched BLS data as in Gilchrist et al. (2017) . 

However, many of the companies in our sample are multi-product firms. Therefore, it would be difficult and potentially unreliable to match the decisions 

they discuss to the observable price changes of the exact same products or product lines. 
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Table 4 

Sample properties: Absolute values of reported price-change magnitudes (in%). 

All Only precise Only approximate 

observations magnitudes magnitudes 

Mean 16.16 21.87 13.73 

Stdev 17.52 18.42 16.58 

Min 0.24 1.20 0.24 

25% 5.00 7.85 4.00 

50% 10.00 14.36 8.00 

75% 22.00 33.33 17.50 

Max 145.28 100.00 145.28 

Count 301 90 211 

Notes: The table shows descriptive statistics of the absolute values of reported price 

change magnitudes of all cases where firms disclose them. In cases where magni- 

tudes for more than one product or product line are reported, we calculate the 

simple average. In cases where a given magnitude refers to a longer horizon than 

one year, we annualize the stated magnitude. In cases where firms report more 

than one price change for the same product within the same year, we calculate 

the total change within that year. The first column includes all observations. The 

second column, “Only Precise Magnitudes”, only includes observations that did not 

require any transformations. The third column, “Only Approximate Magnitudes”, 

only includes observations to which we applied at least one transformation or that 

the reporting firms designate as approximations or averages. 

Fig. 1. Reported Causes of Price Changes. Notes: The figure illustrates the distribution of reported causes of price changes. Sample expressions and category 

definitions are shown in Table 5 . The sentences were assigned to multiple categories whenever that best reflected their content. 

 

 

 

 

 

 

 

 

 

3. Reported causes of price changes 

3.1. Classification categories and full-sample distribution 

In this section we investigate what factors cause firms to change the prices of their products and services. To quantify

these reported causes of price changes, we consider all sentences that contain at least one such reason. We then group the

reasons into the seven categories described in Table 5 . In doing so, we follow the approach used by Blinder et al. (1998) to

tabulate textual answers to an open-ended survey question. The resulting categories generally reflect the wording that firms

use, but they also take their economic similarity into account. For example, closely related concepts such as sales volumes,

revenues, and market shares all fall into one common group denoted “Sales / Market Share”. 15 

Fig. 1 displays the results of this grouping exercise graphically. It shows that cost fluctuations and considerations related

to the pricing behavior of competitors are the most frequently reported causes of price changes. Jointly, these two categories

account for more than half of all cases in the dataset. In addition, firms also regularly report that they changed prices to

influence sales volumes, and to account for changes in product features. Finally, in a relatively low number of cases, they

motivate price changes with demand conditions and considerations about profitability. 
15 While we find that the sentences often contain informative keywords such as those stated in Table 5 , we code all categories manually. In cases where 

the reasons stated by firms correspond to more than one of the seven categories, we use multiple assignments. This results in a sample size that is slightly 

larger than the number of sentences that contain causes of price changes. The order of the sentences was randomized before the manual coding step. 
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Table 5 

Categories of causes of price changes. 

Category Short name Sample expressions 

Cost Changes Costs Product costs, manufacturing costs, material costs, 

commodity costs 

Competitive Considerations Competition Price competition, competition in the marketplace, 

competitive advantage, competitive pricing pressures 

Aggregate Demand / Market Conditions Demand Economic conditions, market conditions, consumer demand, 

customer demand 

Sales / Market Share Sales Market share, subscriber growth, sales volume, broader 

market 

Profitability and Margins Profitability gross profit, margin pressure, gross margins, profitability 

Product Features / Life Cycle Product New product introductions, added features, feature 

functionality, next generation 

Other Other −

Notes: The table shows the seven categories into which the causes of price changes were grouped. For each one of these categories, the column 

‘Sample expressions’ displays a number of expressions that commonly occur in sentences of the respective categories. The sample expressions shown 

are not exhaustive. The sentences were assigned to multiple categories whenever that best reflected their content. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In addition to illustrating the role of input costs, the findings shown here highlight that the price-setting behavior of

competing firms is an important factor causing price changes. We interpret this as evidence for significant strategic pricing

complementarities. Since such complementarities can help generate monetary non-neutrality, they are a popular ingredient

of structural models (e.g. Gertler and Leahy, 2008 ). However, as argued above, they are also difficult to identify using realized

price data alone and have thus remained relatively controversial from an empirical perspective. 

3.2. Asymmetry: Causes of price increases vs. causes of price decreases 

So far we have asked what the main factors are that cause price changes, without distinguishing between their directions.

This assumption of symmetry is consistent with workhorse price-setting models widely used in applied macroeconomics

research. However, some prior evidence suggests that price increases may be driven by different factors than price decreases.

In particular, Peltzman (20 0 0) , Fabiani et al. (2006) , and Loupias and Sevestre (2013) provide evidence suggesting that prices

rise more and faster after positive cost shocks than they fall after negative cost shocks. Qualitatively consistent with micro-

level price data (e.g. Nakamura and Steinsson, 2008 ), approximately 47% of all price changes in our dataset are decreases.

We can therefore investigate potential asymmetries in a clean manner by analyzing the reported causes for each of the two

directions separately. 

Plot A of Fig. 2 shows the resulting distributions and reveals that our data, too, exhibit a pronounced asymmetry. While

we find that profitability and cost shocks only appear to matter for price increases, considerations about sales volumes and

the pricing of competitors only seem to play a role in driving prices down. Our narrative evidence is thus consistent with

the general view that price setting is asymmetric, but it also supports the more specific notion that prices are more sticky

after cost decreases than they are after cost increases. Mechanisms that can generate this type of asymmetry include trend

inflation (e.g. Ball and Mankiw, 1994 ), consumer search (e.g. Tappata, 2009 ) and fairness considerations (e.g. Kahneman et al.,

1986 ). 16 

Given that asymmetric responses to changes in costs do not arise in workhorse price-setting models, it appears crucial

to ask if there are other potential explanations that could reconcile the predictions of these models with the narrative

information firms provide. Perhaps the most obvious candidate explanation is that the firms in our sample simply did not

experience any large cost decreases that they could report. To investigate this, we perform a subsample analysis using only

observations from the years 2008–2010. These years contain the height of the boom in commodity and intermediate goods

prices that began in 2004, as well as the subsequent sharp decline. We thus know that during the 2008–2010 period, at

least some of the firms in our sample did experience both large increases and large decreases in marginal costs. As Plot B of

Fig. 2 shows, we find that the same type of asymmetry documented above for the full sample also occurs in this subsample.

We therefore conclude that an absence of cost decreases does not explain why firms do not cite such decreases as reasons

for price reductions. 

A second alternative explanation for the asymmetry observed in the data is that, in spite of the legal and reputational

incentives discussed above, firms may report strategically. For example, large companies might choose not to report limited

competition as a reason for price increases because doing so might trigger interventions by anti-trust authorities. However,

this type of explanation appears unlikely for two main reasons. First, as shown in Plot C of Fig. 2 , we find that even small

firms (which are unlikely to be subject to anti-trust interventions and might even benefit from them) exhibit the asymme-

try. 17 Second, as documented by Fabiani et al. (2006) , the same type of asymmetry we observe in the filings also occurs in
16 For recent work on fairness considerations see Eyster et al. (2019) and Bayer and Ke (2018) . 
17 Small companies are defined as those in the lowest quartile in terms of total assets in a given year. 
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Fig. 2. Asymmetry in the Reported Causes of Price Changes. Notes: The figure illustrates the distribution of reported causes of implemented price increases 

and decreases. Sample expressions and category definitions are shown in Table 5 . The sentences were assigned to multiple categories whenever that best 

reflected their content. Small companies are defined as those in the lowest quartile in terms of total assets in a given year. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

price-setting surveys. These surveys are, however, implemented in a much more anonymous setting and thus not subject to

the same concern. In other words, if the observed asymmetry really were a mere artifact of strategic reporting incentives, it

should not be present in data to which such incentives do not apply. 

It is also worth highlighting that the distributions shown in this section rely on our manual grouping into different

categories. These categories are defined by us to fit the reasons firms report, and the classification involves discretion on

our part. To assess if our results are driven by these choices, we perform a robustness check that relies only on word

frequencies and requires neither pre-defined keywords nor a manual classification into different categories. We lemmatize

the words that occur in the extracted price change sentences and then investigate which terms are more likely to occur in

discussions of increases and decreases, respectively. The results of this exercise are shown in Fig. 3 and document a very

similar asymmetry as that resulting from our manual classification. Words related to costs (e.g. “cost”, “offset”, “material”,

and “commodity”) occur more frequently when firms discuss price increases, whereas variants of the word “competition”

occur more frequently in discussions of price decreases. 

3.3. Linking reported causes of price changes to firm-level profit margins 

A fundamental assumption of this paper is that the extracted statements about pricing decisions and the variables we

construct from them are informative about the reporting firms’ true behavior. To test this, we link the extracted narrative

data to Compustat and calculate the gross profit margin, a measure of profitability that relates the firms’ sales revenues to

the costs of these sales and is defined as follows: 

Gross Profit Margin = 

Sales Revenues − Cost of Sales 

Sales Revenues 

In Fig. 4 we plot the distribution in the annual change of the gross profit margin for two different groups of firms:

(i) those that report a price change due to changing costs and (ii) those that report a price change due to competitive
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Fig. 3. Causes of Price Changes: Deviations in Lemmatized Word-Frequencies. Notes: The figure shows ordered relative frequencies of lemmatized words 

that occur in extracted sentences about price increases and price decreases, respectively. Lemmatization converts words to their base forms. The figure is 

constructed using the wordnet lemmatizer implemented in the Python Natural Language Toolkit (NLTK). Stop words, numbers and the expressions “year”, 

“fiscal”, “quarter”,“due to”,“order to”,“effort to” and “reponse to” have been removed. The base distribution is formed as the average of the frequencies in 

each group of sentences. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

pressures. 18 For both groups, we exclude firms that also report rigidities to ensure that we capture only differences that

are associated with different reported causes. We consider price changes due to costs and competitive pressures for three

reasons. First, our sample contains a sufficiently large number of observations for each one. Second, the asymmetry result

shown above is only meaningful if changes driven by costs are truly different from those driven by decisions of competitors.

Lastly, we have clear predictions for how both changes should affect gross profit margins. While price changes driven by

changes in costs are effectively aimed at stabilizing the measure, price changes caused by decisions of competitors are not. 

As the figure shows, there is a clear difference between the two distributions. For changes that are driven by costs, the

distribution is almost perfectly centered around zero and has a relatively low variance. This is consistent with firms chang-

ing prices in response to cost changes in order to stabilize the measure. Price changes that firms attribute to competitive

pressures, on the other hand, are associated with margin compression and a higher variance. This is consistent with events

that cause firms to change their prices even when costs are stable. 

To assess whether the difference in the spread of these distributions is also statistically significant, we calculate the ab-

solute value of the change in the gross profit margin for firms that report a price change without a rigidity and regress it

on a constant as well as dummies for both cost driven changes and changes ascribed to competition, respectively ( Table 6 ).

We winsorize the dependent variable at the one-percent level to reduce the impact of extreme outliers. Two of our speci-

fications include year-fixed effects, and we run the regressions for two different samples. The baseline sample contains all

price change observations, and the core sample excludes changes in list prices and real estate prices. 

In all four specifications, the difference observed in Fig. 4 is found to be significant at the one-percent level, thus sup-

porting the informational content of the narrative data. Of course, this says nothing about causality. The motivation for

running the regressions is to test whether what firms say in their filings and how we code this information is informative

about their true behavior. The results suggest that this is the case. 
18 Observations with negative sales or negative costs of sales are excluded. Some of the statements firms make are general descriptions of their pricing 

practices that do not correspond to a specific reporting period or a specific set of financial statements. Our results are robust to using two-year changes in 

gross profit margins. 
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Fig. 4. Changes in Gross Profit Margin after Price Changes. Notes: The figure shows kernel density estimates of the empirical distribution of changes in 

the reporting firms’ gross profit margins, defined as ( Sales Revenues − Cost of Sales ) / Sales Revenues and winsorized at the 1% level. The sample reflects all 

reported price changes of firms that we can match to Compustat at the gvkey/fiscal-year level, and that are attributed either to competitive price pressures 

or to changes in costs. Observations with negative sales or negative costs of sales are excluded. 

Table 6 

Absolute changes in gross profit margin after price changes. 

Reported reason for price change Baseline sample Core sample 

( A ) ( B ) ( C ) ( D ) 

Competition 0.7385 0.8016 0.6279 0.7115 

(0.9731) (0.9779) (0.9666) (0.9716) 

Costs −2.5794 ∗∗∗ −2.2669 ∗∗∗ −2.5054 ∗∗∗ −2.0874 ∗∗∗

(0.7195) (0.6713) (0.7233) (0.6634) 

Year-fixed effects ✗ 
√ 

✗ 
√ 

Observations 956 956 904 904 

R-squared 0.03 0.06 0.03 0.07 

Notes: The table shows the results of linear regressions that investigate correlations between changes in the report- 

ing firms’ gross profit margins and the extracted causes of price changes. The baseline sample includes all firms 

matched to Compustat at the gvkey/fiscal-year level. The core sample excludes reported changes in list prices and 

real estate prices. The dependent variable is the absolute value of the change in the firms gross profit margin, de- 

fined as ( Sales Revenues − Cost of Sales ) / Sales Revenues , and winsorize d at the 1% level. Observations with negative 

sales or negative costs of sales are excluded. Constants are included but not reported. Standard errors are clustered 

at the firm level and reported in parentheses. ∗∗∗ denote statistical significance at the 1% level. 

 

 

 

 

 

 

 

 

3.4. Relative importance of different types of cost 

Given the importance of costs as a reported driver of price changes, we also distinguish between different cost categories.

Searching all relevant price-change sentences for a number of keywords, we find that raw materials are mentioned in 270

cases, whereas only 15 of the reported observations are attributed to changes in labor-related expenses. This is the case in

spite of the fact that the vocabulary for labor costs is much better defined than that for intermediate inputs, suggesting

that the true number for the latter category is likely to be even higher. 19 Of course, this breakdown is conditional on the

changes in the different cost categories that actually occurred over our sample horizon. For example, the role of labor costs

might have been larger had wages fluctuated more over the past 25 years. However, our sample covers more than two

complete business cycles, it contains five changes in the US federal minimum wage, and the sample volatility of employee

compensation was not unusually low. 20 
19 The searches are run as case insensitive. The keywords used for labor costs are: “wage(s)”, “salary”, “salaried”, “salaries”, “employee(s)”, “personnel”, 

“staff”, “staffing”, “hiring”, “labor”, “labour”, “worker(s)”, and “workforce”. The keywords used to identify raw-material costs are: “fuel”, “gas”, “gasoline”, 

“oil”, “commodity”, “commodities”, “steel”, “copper”, “resin”, “resins”, “energy” and “materials”. 
20 While the annualized quarterly growth rate of employee compensation had a standard deviation of 1.09% over the sample period, the corresponding 

value over its entire recorded history back to 1947 is only marginally higher at 1.16%. These values were calculated from BEA Series A576RC1 as obtained 

from the website of the Federal Reserve Bank of St. Louis. The history of changes in the US federal minimum wage was obtained from the US Department 

of Labor via http://www.dol.gov/whd/minwage/chart.pdf . 

http://www.dol.gov/whd/minwage/chart.pdf


12 S. Pitschner / European Economic Review 124 (2020) 103406 

Table 7 

Categories for causes of price rigidities. 

Category Short name Sample expressions 

Competitive Considerations Competition Intense competition, competitive environment, competitive 

pricing pressure, competitive pressure 

Aggregate Demand / Market Conditions Demand Challenging economic times, market conditions, demand 

environment, weak demand 

Sales / Market Share Sales Market share, subscriber growth, sales volume, broader market 

Existing Contracts Contracts Fixed price agreement, sales order backlogs, fixed price 

contracts, signed sales contracts 

Other Other −

Notes: The table shows the five categories into which the causes of price rigidities were grouped. For each one of these categories, 

the column “Sample expressions” displays a number of keywords that commonly occur in sentences of the respective categories. The 

sample expressions shown are not exhaustive. The sentences were assigned to multiple categories whenever that best reflected their 

content. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.5. Variation across sectors 

One important finding of the existing literature is that price frequencies exhibit large amounts of heterogeneity across

different product categories. Given that most public companies are multi-product firms, it is generally difficult to link our

narrative evidence directly to the specific types of products as defined in micro-level price data. However, we are able to

form sufficiently large subsamples for a number of important and economically well-defined sectors such as services, trade,

and different types of goods. In the appendix we show that, while some variation across sectors does exist, it is not of a

qualitative nature. Moreover, to the extent that differences exist, they are consistent with the basic economic properties of

the respective sectors. For example, fluctuations in raw material costs and intermediate input prices play almost no role

in the services sector, but they are more important for the goods-producing and trade sectors. Another finding is that the

asymmetry between price increases and decreases documented above is present in every sector and thus appears to be of

a general nature. 

4. Reported causes of price rigidities 

Having explored the reported reasons for implemented price changes, in this section we turn to the reported price rigidi-

ties. We define rigidities as cases in which firms either (i) disclose that they were unable to change their prices or (ii) say

that they did not change their prices for a specific and explicitly stated reason. 

4.1. Reported causes and directions of the desired price changes 

To assess the general nature of our sample, we first ask why and in what directions firms would have changed their

prices had they not faced the reported rigidities. We find that almost all observations (approximately 95%) reflect cases in

which firms faced rising costs that they did not (fully) pass along in the form of higher prices. Rigidities reported in the

context of desired price decreases, on the other hand, are virtually absent from our data. This is the case in spite of the

sample including both a notable decline in input costs (2009) and several years during which raw-material prices fluctuated

in both directions (1997–2003). 

It is difficult to assess why the extracted sentences contain almost no discussions about cases in which firms faced

downward rigidities. On the one hand, it is possible that firms indeed do not face any significant rigidities when they want

to adjust their prices downward. On the other hand, it is also possible that they do face such rigidities but decide not to

report them. While the SEC requires firms to provide filings that are not only accurate but also complete, our data do not

allow us to rule out either of these possibilities with certainty. We therefore recognize that what firms say about upward

price rigidities may not generalize to rigidities that may occur in the context of desired price decreases. 

4.2. Classification categories and reported causes of price rigidities 

To quantify the reasons that prevented firms from adjusting their prices, we again group them into a number of different

categories. The fundamental goal of this paper is to provide new insights on pricing decisions from the point of view of

the firms that actually make them. Therefore, instead of tayloring the categories to specific theoretical concepts such as

menu costs or pre-existing contracts, we consider all factors these firms perceive as important. Table 7 shows the resulting

categories and illustrates that most of the factors fit very well into the same categories that we used above to quantify the

causes of price changes. In fact, the only additional category that we define in order to capture the disclosed reasons of

price rigidities reflects cases in which firms could not change their prices because of existing contracts. 

Plotting the distribution that results from this grouping exercise, Fig. 5 illustrates that the most frequently reported

cause of price rigidities are competitive pricing considerations, followed by demand conditions and pre-existing nominal

contracts. Thus, apart from rigidities explained by existing contracts, the factors that prevent firms from raising their prices
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Fig. 5. Reported causes of price rigidities. Notes: The figure illustrates the distribution of reported causes of price rigidities. Sample expressions and category 

definitions are shown in Table 7 . The sentences were assigned to multiple categories whenever that best reflected their content. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

are remarkably similar to those that firms associate with price reductions. This is especially true for competitive pricing

pressures, which turn out to be the most frequently reported factor for both implemented price decreases and reported

upward rigidities. In principle, it would also be interesting to group the reported causes of rigidities using a different clas-

sification, such as that of Nakamura and Steinsson (2013) . However, while such a grouping may appear more natural and

helpful for economists, we find that the reasons firms report do not fit it well. 

That competitive pressures are frequently reported as a cause of rigidity provides further evidence for the general impor-

tance of strategic pricing complementarities. In addition, because almost all of the reported rigidities occur in the context

of rising costs, the statements indicate a direct link between pricing complementarities and incomplete cost pass-through.

Another insight is that firms are less willing to pass along cost increases when demand is weak. This suggests that they

may face a countercyclical elasticity of demand and thus have incentives to set markups in a procyclical fashion. This type

of behavior is at odds with models in which countercyclical markups are important for monetary transmission, but it is in

line with empirical evidence in Nekarda and Ramey (2019) and Berger and Vavra (2019) . 

It is also worth noting that some sources of rigidity that are regularly considered in existing work are practically absent

from the narrative discussions. For example, apart from pre-existing contracts, firms do not emphasize classical nominal

frictions such as menu costs, and they do not commonly refer to customer antagonization (e.g. Blinder et al., 1998; Rotem-

berg, 2005 ). One potential explanation for the absence of these factors is that the pricing decisions discussed in corporate

reports tend to be the relatively large and important ones. Both menu costs and customer antagonization may well be strong

enough to prevent firms from implementing small or temporary price changes. However, they may not be sufficient to deter

firms from implementing those price changes that affect their overall business results and thus warrant verbal discussions

in the filings. 

4.3. Linking reported cases of price rigidities to firm-level profit margins 

In Section 3.3 , we used gross profit margins to assess whether what firms say about implemented price changes is in-

formative about true behavior. Here, we perform conceptually similar tests to study the informational content of statements

about price rigidities. To do this, we consider all firms that report rising costs and then distinguish between two groups:

those that respond by raising their prices, and those that instead report an upward rigidity. If the extracted narrative infor-

mation is economically meaningful, we would expect the latter to exhibit more margin compression than the former. 

Fig. 6 plots the distributions of changes in gross profit margins for both groups. It confirms that, among firms that report

rising costs, only those that also report upward rigidities tend to exhibit reduced margins. The statistical significance of this

difference is tested in the regressions shown in Table 8 . We again distinguish between the baseline and core samples, and

we run specifications with and without year-fixed effects. In all four specifications, we find that firms that report an upward

rigidity in conjunction with a cost increase tend to experience margin compression. We do not interpret the coefficients as

indicating a causal effect, and it is not our goal to establish causality. Rather, our interpretation is that the information firms

provide and the way we code this information is consistent with reality. 

4.4. Cases of partial price adjustment 

The extracted sentences also allow us to distinguish between cases in which rigidities fully prevent price changes, and

cases in which adjustment does occur but is incomplete. For the price-setting literature, this distinction is important be-

cause, under incomplete adjustment, prices can be rigid even if their durations are low. Furthermore, because they condition
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Fig. 6. Changes in Gross Profit Margin in the Presence and Absence of Price Rigidities. Notes: The figure shows kernel density estimates of the empirical 

distribution of changes in the reporting firms’ gross profit margins, defined as ( Sales Revenues − Cost of Sales ) / Sales Revenues and winsorized at the 1% 

level. The sample reflects all desired and implemented price changes of firms that we can match to Compustat at the gvkey/fiscal-year level, and that 

are attributed to cost increases. It distinguishes between cases where firms adjusted prices, and cases where they instead reported an upward rigidity. 

Observations with negative sales or negative costs of sales are excluded. 

Table 8 

Changes in gross profit margin in the presence and absence of price rigidities. 

Baseline sample Core sample 

( A ) ( B ) ( C ) ( D ) 

Rigidity reported −1.2859 ∗∗∗ −1.2313 ∗∗∗ −1.2955 ∗∗∗ −1.2494 ∗∗∗

(0.4286) (0.4471) (0.4404) (0.4543) 

Year-fixed effects ✗ 
√ 

✗ 
√ 

Observations 848 848 832 832 

R-squared 0.01 0.05 0.01 0.05 

Notes: The table shows the results of linear regressions that investigate changes in gross profit margins after cost 

increases in the presence and absence of upward rigidities. The baseline sample includes all observations matched 

to Compustat at the gvkey/fiscal-year level. The core sample excludes reported changes in list prices and real es- 

tate prices. The dependent variable is the change in the firms’ gross profit margins, defined as ( Sales Revenues −
Cost of Sales ) / Sales Revenues , and winsorized at the 1% level. Observations with negative sales or negative costs 

of sales are excluded. Constants are included but not reported. Standard errors are clustered at the firm level and 

reported in parentheses. ∗∗∗ denote statistical significance at the 1% level. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

on nominal prices changing, cases of incomplete adjustment can generally be interpreted as evidence for rigidities beyond

fixed adjustment costs. 

To quantify the incidence of incomplete price adjustment in the narrative data, we consider all extracted rigidity sen-

tences and further classify them into two categories: those cases in which the firms explicitly state that the reported rigidi-

ties only caused them to limit the size of their price changes, and those in which the reported rigidities fully prevented the

price change from occurring. We thus isolate cases in which the reporting firms themselves perceive their price adjustments

as incomplete. Furthermore, given that almost all of the reported rigidities occurred in the context of changing costs, they

are best interpreted as cases of incomplete cost pass-through. 

Overall, we find that incomplete price adjustment is very frequent at the firm level, accounting for more than half of

the extracted rigidity sentences. Breaking the observations down according to their causes, as shown in Fig. 7 , we also find

that those rigidities that led to incomplete adjustment do not appear to be fundamentally different from the ones that

fully prevented price changes. Both types are mainly driven by competitive considerations and, to some extent, by aggre-

gate demand conditions and existing contracts. However, competition is somewhat more prevalent in cases of incomplete

adjustment, and pre-existing contracts are more frequently mentioned in cases where adjustment does not occur at all. This

is consistent with most contracts being written in terms of a single price, not a range or an upper bound. 

The frequent occurrences of incomplete adjustment in our data suggest that firms face rigidities beyond fixed costs of

nominal adjustment. This is generally consistent with the view that price setting is subject to real rigidities. Because firms’

desired price levels are not easily observable in realized prices, existing studies have examined incomplete adjustment via

the co-movement between real and nominal exchange rates. 21 The findings discussed here corroborate the ones of that
21 See Gopinath et al. (2011) . 



S. Pitschner / European Economic Review 124 (2020) 103406 15 

Fig. 7. Reported causes of price rigidities: Incomplete adjustment vs. no adjustment. Notes: The figure illustrates the distribution of reported causes of 

price rigidities. It distinguishes between those rigidities that caused the desired price adjustment to be incomplete, and those that fully prevented it from 

occurring. Sample expressions and category definitions are shown in Table 7 . The sentences were assigned to multiple categories whenever that best 

reflected their content. 

Fig. 8. Co-movement between the numbers reported price changes and price rigidities. Notes: The figure illustrates the co-movement between the numbers 

of reported price changes and price rigidities. For each reporting year, Plot A shows the number of reported price changes, and plot B displays the number 

of reported price-rigidities. Reports filed in year t are assigned to calendar year t − 1 . 

 

 

 

 

 

 

 

 

 

 

literature, but the firm-level evidence we provide relies on a very different set of assumptions. In addition, the reported

causes of price rigidities shown in Fig. 7 provide some insights into the specific mechanisms that can cause adjustment to

be incomplete. 

4.5. Co-movement between reported price changes and price rigidities 

Finally, the last issue we investigate here is how the number of reported price-rigidities co-moves over time with the

number of reported price changes. Our main motivation for this is that how often prices change is commonly interpreted as

a measure of their underlying rigidity. The question we aim to answer therefore is whether price changes are indeed more

frequent during times when rigidities are less important or less binding for the reporting firms. In Fig. 8 , we investigate this

graphically by plotting the number of reported price changes (Plot A) and the number of reported price rigidities (Plot B)

for each year in our sample. 

We find that the co-movement between the two series is actually positive . Both price changes and price-rigidities occur

more frequently between 2003 and 2011 than they do in the remaining years. This suggests that price change frequencies

by themselves are only an imperfect measure of price flexibility. Moreover, because the simultaneous increase in reported
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changes and rigidities occurs during a period of volatile commodity prices (the 20 03–20 08 commodity price boom), price-

setting appears to be state dependent. This interpretation is consistent with our above finding that many of the reporting

firms explicitly cite rising input costs as the underlying cause for their desire to raise prices during those years. Finally, the

finding that rigidities appear to vary over time is consistent with recent evidence for time-varying strategic complementar-

ities in Berger and Vavra (2019) . 

5. Linking the narrative evidence to aggregate conditions 

Up to this point, we have mainly analyzed the extracted discussions from the corporate filings outside of the context of

observable macroeconomic data. However, if one wants to claim that the extracted discussions are actually informative for

macroeconomists, an important question is whether what firms say about pricing decisions is consistent with the aggregate

variables economists and policy makers are ultimately interested in. We investigate this by checking to what extent the

reported pricing decisions are consistent with both the behavior of the US GDP deflator and aggregate economic conditions.

5.1. Co-movement between reported price changes and aggregate inflation 

We begin by linking the narrative evidence on reported price changes to the behavior of aggregate inflation. More pre-

cisely, we investigate whether an index constructed from the numbers of reported price increases and decreases co-moves

with the US GDP deflator. Since most firms in our dataset do not disclose the exact size of the price changes they im-

plement, we cannot calculate a quantitative measure of reported inflation. However, we can exploit that changes in the

aggregate price level P t must be proportional to the net fraction of price increases in the economy, assuming that price

increases have the same average size as price decreases, and that all goods contribute to GDP with equal weights. To see

that this is true, first assume that the GDP contributions of all goods in the economy are equal. This implies that the change

in the aggregate price level ( �P t ) can be expressed as the simple average of all individual price changes in the same period

( � ˜ p t ), i.e. 

�P t = � ˜ p t (1) 

Next, let N 

+ 
t and N 

−
t be the total numbers of individual price increases and decreases, respectively. The fraction of price

increases is then given by α = 

N + t 

N + t + N −t 
and can be used to rewrite Eq. (1) as 

�P t = α� ˜ p t, + + (1 − α)� ˜ p t, − (2) 

Here, � ˜ p t, + and � ˜ p t, − denote the average sizes of individual price increases and decreases, respectively. Finally, assuming

that � ˜ p t, + = −� ˜ p t, −, Eq. (2) simplifies to 

�P t = (2 α − 1)� ˜ p t, + (3) 

Using the above definition of α, this implies that the change in the aggregate price level is proportional to the net fraction

of price increases in the economy: 

�P t ∝ 

N 

+ 
t − N 

−
t 

N 

+ 
t + N 

−
t 

(4) 

Motivated by this relationship, Fig. 9 plots data equivalents of both sides of Eq. (4) . While we define �P t as the change

in the US GDP deflator, we measure N 

+ 
t and N 

−
t as the numbers of reported price increases and decreases, respectively.

The plots illustrate that the two measures are indeed positively correlated as suggested by Eq. (4) . We therefore conclude

that, even though the price changes discussed in corporate filings are likely not representative of all price changes in the

economy, they are important for aggregate inflation and thus relevant for macroeconomists and central bankers. 

5.2. Variation across macroeconomic regimes 

To assess how the reported pricing decisions are related to and consistent with the aggregate economic environment

in a more general sense, we also divide our sample into three periods characterized by distinct macroeconomic conditions

( Fig. 10 ). First, to capture an economic downturn, we use the two years that followed the dotcom bubble. Second, to capture

a period with large fluctuations in commodity prices, we use the years 2003 to 2010. 22 Finally, to capture arguably more

normal economic times, we use all remaining years. 

We find that all factors discussed in the full sample analysis above also matter in each of the three different time periods

considered here. However, in line with the fact that raw material costs were relatively volatile between 2003 and 2010,

firms do mention them unusually often during that period. Furthermore, consistent with the recessionary nature of the

years after the dotcom bubble, we observe that they are characterized by a larger-than-average fraction of price changes

motivated by a desire to increase sales. What firms say about pricing decisions is thus also consistent with the aggregate

demand environment. 
22 This sample also includes the height of the financial crisis that occurred between 2008 and 2009. However, the results shown below are qualitatively 

robust to the exclusion of these two years. 
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Fig. 9. Reported price changes and changes in the GDP deflator. Notes: The figure shows the net fraction of reported price increases as well as changes in 

the US GDP deflator. The net fraction of price changes is calculated as 
N + t −N −t 
N + t + N −t 

, where N + t and N −t are measured as the numbers of price increases and price 

decreases extracted from the corporate reports, respectively. Reports filed in year t are assigned to calendar year t − 1 . The US GDP deflator series (gdpdef) 

was obtained from the Federal Reserve Bank of St. Louis. 

Fig. 10. Reported causes of price changes across different macroeconomic regimes. Notes: The figure illustrates the distribution of reported causes of 

implemented price increases and decreases for three different macroeconomic regimes. The dotcom episode is defined as the years 2001 and 2002. The 

commodity boom is defined as the years 2003 to 2010. The normal-times regime is defined such that it contains all observations that belong to neither of 

the other two regimes. Reports filed in year t are assigned to calendar year t − 1 . Category definitions and corresponding sample expressions are shown in 

Table 5 . The sentences were assigned to multiple categories whenever that best reflected their content. 

 

 

 

 

 

 

 

 

6. Discussion and conclusion 

In this paper, we have quantified narrative evidence from 25 years of archived corporate filings to construct a novel

dataset on the price-setting behavior of publicly traded companies. Capturing approximately 40 0 0 specific pricing decisions

by almost 1500 different firms, we then used this dataset to explore a number of issues that are important in macroe-

conomic models but difficult to assess using realized prices alone. Our data is conceptually similar to that used in survey

studies on price-setting behavior, but, instead of emphasizing how firms typically set their prices, it reflects a large number

of specific pricing decisions taken over a period of more than two decades. 

One of the main findings of our study is that the causes of price changes firms report are highly asymmetric: While

the main reported driver of price increases are rising costs of raw materials and intermediate inputs, price decreases are

primarily attributed to the pricing behavior of competitors. This asymmetry exists (i) within and across industries, (ii) for
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small and large firms, and (iii) during periods in which input costs are known to have fallen. Our results also speak to

the practical importance of real rigidities in the form of strategic pricing complementarities. We have shown that firms

often explicitly mention the behavior of their competitors as a motivation for their own pricing decisions and incomplete

cost pass-through. Lastly, our findings suggest that price setting has a state-dependent component, and that the number of

implemented price changes does not always capture the extent to which rigidities are binding. 

A priori, it is not obvious whether surveys or the type of narrative information we use in this paper are more appropriate

for studying the pricing decisions of firms. Our view is that the two types of data are complementary. A common criticism of

survey studies is that answers given by firms may be influenced by the types of questions researchers ask, the wording they

use, and the answer choices they provide. On the other hand, a potential concern associated with narrative information from

corporate filings is that firms may chose to report strategically, for example to appear more favourable to their investors.

However, because each of these caveats only applies to one of the two types of data, results consistently obtained from both

are hard to dismiss as methodological artifacts. 

Finally, to assess the informational content of the statements we analyze and quantify, we have linked them to observable

data at both the aggregate level and the level of individual firms. Our main finding here is that what firms say about pricing

decisions is consistent with the behavior of the related observable variables. At the aggregate level, we found that the

relative frequencies of reported price increases and decreases comove with the gdp deflator, and that the reported causes

of price changes are consistent with the aggregate environment in which they occur. At the firm level, we have shown

that price changes motivated by costs are associated with more stable profit margins than those attributed to competitive

pricing pressures. Moreover, among firms that report rising costs, only those that also report rigidities tend to become less

profitable. 
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Appendix A 

A1. Reported magnitudes of extracted price changes 

Table 4 in Section 2 shows descriptive statistics of the magnitudes of the extracted price changes. Figure A.1 shows the

distribution of the underlying price-change magnitudes graphically. 
Fig. A.1. Distribution of reported price-change magnitudes. Notes: The figure shows the magnitudes of the reported price changes of all cases where firms 

disclose them. In cases where magnitudes for more than one product or product line are reported, we calculate the simple average. In cases where a given 

magnitude refers to a longer horizon than one year, we annualize the stated magnitude. In cases where firms report more than one price change for the 

same product within the same year, we calculate the total change within that year. 
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Table A.1 

Sector definitions. 

Name Contains Definition Observations 

Non-durable goods Food, Tobacco, Textiles, Apparel, Leather, 

Toys 

Ken French Sector - “NoDur” 307 

Durable goods Cars, TV’s, Furniture, Household Appliances, 

Machinery, Trucks, Planes, Chemicals, 

Office Furniture, Paper, Commercial 

Printing 

Ken French Sector “Durbl” OR Ken French 

Sector “Manuf”

593 

High-tech goods Computers, Software, and Electronic 

Equipment (excluding services) 

Ken French Sector “HiTec” AND first digit of 

SIC � = 7 (to exclude services) 

462 

Healthcare goods Healthcare, Medical Equipment, and Drugs 

(excluding services) 

Ken French Sector “Hlth” AND first digit of 

SIC � = 8 (to exclude services) 

279 

Trade Retail and Wholesale Trade First digit of SIC = 5 386 

Services All sectors classified as services in SIC SIC 7200 - SIC 8748 408 

Notes: The table shows the sector definitions applied to form the subsamples used in Fig. A.2 . The Ken French sector specifications and their respective 

descriptions are based on the 10-sector classification by Kenneth French and obtained from http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data _ 

library.html . 

Fig. A.2. Reported causes of price changes by sector. Notes: The figure illustrates the distribution of reported causes of implemented price increases and 

decreases for the sectors defined in Table A.1 . Category definitions and corresponding sample expressions are shown in Table 5 . The sentences were 

assigned to multiple categories whenever that best reflected their content. 

http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html
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A2. Reported reasons for price changes by sector and direction 

Section 3 discusses the reported reasons for price changes within different industries. Here we provide the industry

definitions used for that analysis and show the resulting distributions graphically. 

Supplementary material 

Supplementary material associated with this article can be found, in the online version, at doi: 10.1016/j.euroecorev.2020.

103406 . 
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