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Abstract

This paper studies the effects of different enforcement methods on the settle-

ment outcome of commercial copyright-infringement instances. We use a new,

proprietary dataset from a leading agency in the stock photography industry.

Two field experiments exogenously (1) vary the requested amount for a set of

cases; and (2) vary how the price information is conveyed to the infringer and

acknowledge the possibility of accidental infringement. We find that, on av-

erage, infringers are insensitive to the initial settlement request; reducing the

requested amount results in lower expected revenue. However, for the same re-

duced request, a message explaining the price reduction and acknowledging the

possibility of accidental infringement has a large positive effect. We also find that

imposing a deadline, after which the requested amount increases, has a positive

and significant effect on the pre-deadline outcome. Finally, the results reveal

large heterogeneity across infringers in the response to different messages.

1 Introduction

Digital goods such as music, videos, and images are important inputs for commercial

activities like advertising campaigns, corporate promotions, firm websites, and media
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productions. An effective market for licensing these products is important both for

satisfying the demand for creative inputs, and also for maintaining incentives to pro-

duce creative content. Copyright laws provide the framework under which licensing of

these goods occurs.1 In some settings, however, it may be difficult for copyright own-

ers to connect with potential consumers in order to license a creative good before use,

and from a consumer’s perspective, navigating the process of ex-ante licensing may be

difficult.

For example, suppose a small bakery wants to play Christmas songs in December.

The bakery owns a stereo and a legitimate CD of Christmas songs. How should the

bakery owner proceed? The answer may require a lawyer.2 In such a setting, consumers,

which are often business owners, may be confused about whether, and which, copyright

laws apply, how to license creative goods, and the extent of their own liability if they

fail to comply with the appropriate Intellectual Property (IP) laws. The sources of this

confusion have several potential negative consequences, including an increased cost of

doing business, and the potential for widespread copyright violations, which in turn

may reduce incentives for artists to produce creative goods.

In contrast to the difficulties associated with ex-ante licensing of copyrighted goods,

the cost of identifying unauthorized use of copyrighted goods ex-post has fallen, at

least when these violations occur online.3 For example, concentration in social media

centralizes many instances of copyright infringement, lowering monitoring costs for

copyright owners and providing reputational incentives for social media platforms to

assist copyright owners in managing piracy.4 The ability to detect these instances of

infringement has opened the possibility of ‘ex-post’ licensing as a potential path to

commercialization.How to effectively license after use, however, remains a challenging

problem. Upon being caught, an infringer may want to simply choose “not to infringe,”

1For example, the public performance of a copyrighted song requires licensing, usually through
performing rights organizations such as the American Society of Composers, Authors and Publishers
(ASCAP). Private use of copyrighted goods is also governed by copyright laws; for example, iTunes
provides an interface that automatically licenses songs, allowing for legitimate private use.

2Several legislative and copyright regulations may apply, including, for example, the Copyright Act
of 1976, the Copyright Term Extension Act and the Fairness in Music Licensing Act (both of 1998), and
the Digital Millennium Copyright Act, also passed in 1998. These acts provide for various exemptions
based on the type, revenue, and physical size of the business, and the type of equipment used to play
the music. For one discussion of these issues, see http://firemark.com/2007/08/23/restaurants-sued-
for-playing-music-without-ascapbmi-licenses/.

3See Bechtold (2013) for a survey on recent studies of the impacts of digital-rights management
technologies.

4An example is YouTube’s Content ID. Videos uploaded to YouTube are scanned against a database
of files that have been submitted by content owners. Copyright owners get to decide what happens
when content in a video on YouTube matches a work they own (such as monetizing the video by
running ads or blocking the viewing of the video).
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rather than pay for past use of the infringed content. The nature of the relationship

between users and content producers further complicates the problem.5 Indeed, several

legal studies have shown that as copyright owners increase sanctions for infringement,

public adherence to copyright law declines (see, e.g., Balestrino (2008); Depoorter et al.

(2011)).6

In this paper, we study decisions by infringers to settle copyright violations ex-

post (i.e., after infringement has occurred and been detected), and the effectiveness

of different approaches to enforcement. In particular, we focus on (1) the effect of

changing the requested settlement amount (i.e., the price of an ex-post license) and

(2) the effect of non-price information communicated to the infringer, with the price

held constant. To the extent that ex-post licensing is more effective, the copyright

owner maintains stronger incentives for the production of creative goods, and lowers

the social costs of escalating disputes (e.g., incurring legal fees through litigation).

Thus, a better understanding of factors that influence infringers’ settlement behavior

is not only important for content producers, but also for improving social welfare.

Our empirical application comes from the stock-photography industry.7 Stock pho-

tos are pre-shot images that are available for licensing. Agencies such as Getty Images,

Corbis Images and Shutterstock manage, market and license images, on behalf of pho-

tographers. Their customers are businesses, ranging from small local service providers,

such as restaurants and laundromats, to large corporations, such as advertising agen-

cies and publishing companies. There is large demand for stock images for designing

business websites, but widely-used search engines provide easy access to digital images

online.8 Thus, the extent of piracy in this market is enormous.

Recent technological advances have improved the effectiveness with which copy-

right owners can monitor infringement in this industry.9 Attached meta-data aids

5In the early 2000s, the recording industry in the U.S. and Europe took highly publicized legal ac-
tions against file-sharing networks (such as the shutdowns of Napster in 2001, of Megaupload in 2012,
and of the Piracy Bay in 2013) as well as individual file sharers; between 2003 and 2008, legal proceed-
ings were filed against about 35,000 individuals. After intense lobbying efforts by content industries,
a number of countries have strengthened anti-piracy regulations, such as the so-called “three-strikes
anti-piracy law” in France and the UK, and the IPRED law in Sweden (both implemented in 2009).

6According to a survey conducted by Civic Science, 33 percent of the respondents support increased
regulations to prohibit software piracy and copyright infringement on the Internet and 47 percent op-
pose (21 percent have no strong opinions). We thank Jason Snyder for suggesting the survey evidence
from Civic Science. The summary is based on 206,077 responses from 02/27/2012 to 02/05/2014.

7According to Glückler and Panitz (2013), the estimated gross global revenues in the stock image
market is $2.88 billion in 2011.

8For any image found on the Internet, one can simply right-click to download.
9According to a 2010 survey conducted by the Picture Archive Council of America (PACA), 47 per-

cent of participating stock-photography agencies take an active approach in monitoring infringement
using either in-house or external resources, and the rest take an reactive approach when alerted to an
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in identifying images, but more importantly, new software developed in the industry

enables identification of images based on the same algorithms used to match human

fingerprints.10 This new technology enables a copyright owner to crawl websites for

copyrighted images, which, after being matched to a database of legitimate licenses,

identifies instances of infringement. The technology is currently used to crawl approx-

imately 40 million commercial websites, and identifies about 160,000 potential cases of

infringement every month.

The data we use in this paper are provided by one of the leading agencies in the

industry (hereafter, the Agency), through the use of this technology. The Agency mon-

itors online use of a small set of the most expensive images it manages, and pursues only

commercial instances of infringement. The Agency also maintains an active portfolio

of ex-ante licenses, which constitute the large majority of its revenues.11 The dataset

contains detailed information on all instances of infringement for which the Agency

pursues settlement in the U.S. and Canada between October 2013 and March 2014,

including the requested amount, the image use (e.g., a high-resolution image used on

the firm’s homepage), the characteristics of the infringing firm (such as annual sales),

and outcomes (e.g., whether and when the case is settled, and at what price).

The nature of our data is quite special, for at least two reasons. First, to the best

of our knowledge, this is the first large-sample dataset on pre-court enforcement and

settlement of intellectual property disputes. Prior studies depend primarily on court

filings, which in our dataset capture a small percentage of all disputes. Second, the data

include variation generated by two field experiments run by the Agency. In the first

experiment, the Agency exogenously varied the requested amount for different instances

of infringement; in the second, the Agency varied the wording of the settlement request

letters.

Prior to running the two experiments, the Agency’s approach was to send a set-

tlement request letter that (1) informs the business that its infringement has been

detected; (2) requests the removal of the image(s); and (3) asks for a settlement to

cover the (past) infringing use. Prior to either experiment, the requested amount in-

infringement.PACA is a leading trade organization of photography agencies and has over 150 member
organizations. This particular survey was conducted in collaboration with Getty Images and Corbis
Images and the report is available at http://www.pacaoffice.org/pdfs/Piracy Survey Results 2011.pdf.
The participants in the survey include member and non-member organizations (not individual pho-
tographers or filmmakers), and the participation by members is 52 percent.

10Images are more difficult to match than human fingerprints, because unlike fingerprints, images
can be altered (e.g., cropped, stretched, or turned).

11Agencies typically distinguish between two types of content: creative and editorial. Editorial
images, such as photos of a current event, are more ‘perishable’ and less likely to be infringed. The
Agency focuses its monitoring activities on creative content, which is also the focus of our study.
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cluded a licensing fee for using the image(s), plus a $400 per-image fee to cover the

Agency’s costs of enforcement activities. The two components of price were not sepa-

rately broken down in the letter to the infringer.

In the first experiment, the pricing experiment, the Agency exogenously varied

the settlement amount requested by either maintaining the historical $400 per-image

surcharge, or eliminating it. The wording of the letter was kept identical; that is,

no information on this price reduction was provided in the letters to the lower-priced

group. The licensing fee ranges from $380 to $825 per image (depending on the nature

of use), so removing the $400 surcharge is economically significant.12

After the pricing experiment, the Agency implemented the following changes in

its enforcement policy. First, it stopped pursuing settlement from relatively small

firms and, instead, provided firms with coupons for alternative, lower-priced images.13

Second, for cases that they continue to pursue, they no longer add a surcharge to

the settlement demand. Following these policy changes, the Agency ran a message

experiment, in which they informed the firms of the price reduction (i.e., surcharge

elimination) in the letters sent to treatment groups. For the control group, no infor-

mation was provided about the price reduction. In all letters, the requested amount

consists of the licensing fee. In the four treatment arms, a statement in boldface was

added just below the invoiced amount. In this statement, the Agency presented the

$400 per image it gives up as (1) waiving the costs incurred through enforcement ac-

tivities; (2) the same as (1) but with a deadline after which the additional enforcement

cost would be added; (3) a discount off the ‘average unauthorized-use settlement offer’;

or (4) the same as (3) but with a deadline. All statements acknowledge the possibility

of unintentional infringement.

The main result from the pricing experiment is that, on average, firms are not very

sensitive to the change in the requested amount. Infringers are more likely to settle if

they are initially offered a lower price, but the increase in the settlement probability

is very small. Conversely, the removal of the surcharge results in significantly lower

revenue for those cases that do settle. As a result, the expected revenue per case is

significantly lower at the low-price offer compared to the high-price offer. In contrast

to the weak price effects, the main result of the message experiment is that adding any

of the messages that contain information on the price reduction leads to an increase

of 80-130 percent in the settlement probability, on average, compared to the control

12There was also a small treatment arm in which a $100 surcharge was added to the licensing fee.
The Agency discontinued this price point after a short time. We exclude these observations in the
current results, but adding them in does not qualitatively change the basic conclusions.

13The removal of the infringed image(s) is still requested.
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group that does not provide such information. Second, holding constant the content

of the message, a deadline after which the forgiven amount is added has a significantly

positive effect on the settlement probability before the deadline. This effect is driven

by firms with annual sales less than $900K (the lower three quartiles).

The two experiments, combined together, generate at least two interesting results.

First, the same price difference, when varied in the initial requested amount, makes only

a small difference in the settlement probability; but generates a large and significant

positive effect when offered as an increase from the same lower price point. This

seemingly inconsistent result can be rationalized if firms perceive the Agency as more

serious when a larger amount is requested. Thus, the lower initial offer does not

generate a higher settlement probability even if the firm is very price sensitive, because

it sacrifices the degree of threat at the same time.

Second, a small change in communication generates a large effect, even (and espe-

cially for) the largest firms. The explanation could be behavioral: employees in these

firms have a certain degree of discretion so that reciprocity concerns that matter to

these individuals would be reflected in the firm’s settlement decision. However, the

explanation could also be economic; for example, a softer tone and an explicit recogni-

tion of the potential un-intentionality may reduce the incentive to hide the matter for

individuals who feel responsible, or avoid triggering a more involved review procedure

because the perceived threat is lower. Our data provide some evidence in favor of

the friction-reduction explanation, though cleanly identifying the exact mechanism is

beyond the scope of the paper.

1.1 Related literature

The paper is closely related to the law and economics literature on settlement, in which

the key question is why some cases fail to reach settlement that is more efficient and go

to trial (see, e.g., Priest and Klein (1984); Bebchuk (1984); and surveys by Cooter and

Rubinfeld (1989) and Spier (2007)).14 Related to our results on firm heterogeneity,

Eisenberg and Farber (1997) test their case-selection model on over 200,000 federal

civil litigations and find that the variance of litigation costs is larger for individuals

than for corporations (that is, individuals are relatively free to “indulge” their tastes

for litigation than corporations that are more constrained by market forces).15

14An application of this theoretical framework is patent litigation (Meurer (1989); Crampes and
Langinier (2002); Bessen and Meurer (2006)). Empirical studies on patent litigation include Lanjouw
and Schankerman (2001, 2004); Galasso et al. (2013).

15Eisenberg and Farber (2003) further find support for their case-selection model comparing private
litigants to the federal government. Other empirical papers have studied whether the litigants have
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Our paper is also closely related to the extensive literature on piracy (see surveys

by Waldfogel (2012); Belleflamme and Peitz (2012)) and a small number of papers that

study the effects of enforcement. Prior studies on piracy focus almost exclusively on

individuals’ consumption use and, hence, the focus is to evaluate the effects of piracy

and enforcement on legitimate sales (see, e.g., Rob and Waldfogel (2006); Oberholzer-

Gee and Strumpf (2007); Mortimer et al. (2012); Bhattacharjee et al. (2006); Athey and

Stern (2013); Danaher and Smith (2014)). In the context of commercial infringement,

pursing settlement can itself be a source of revenue. In this sense, our context is

closer to patent litigation in which it is common for patents to be licensed as part of

settlement agreements.

The study of non-price information borrows a number of literatures in behavioral

economics,16 including studies on gift-exchange (Fehr et al. (1993); Roth (1995); Falk

(2007)), the fairness of pricing (Kahneman et al. (1986); Shiller et al. (1991); Frey and

Pommerehneb (1993)), and the role of information on the bargaining outcome (Roth

and Malouf (1979); Roth and Murnighan (1982)).17

Finally, a parallel literature on tax compliance also study the roles of standard eco-

nomic parameters such as the detection probability and penalty, and non-pecuniary mo-

tivations like ethics and social norms (see surveys by Alm and Torgler (2011); Luttmer

and Singhal (2014)). The literature also sees an increasing use of randomized field

experiments (Blumenthal et al. (2001); Hallsworth et al. (2014)).

The rest of the paper proceeds as follows. Section 2 describes the data and intro-

duces the two experiments. Section 3 presents a simple discrete-choice framework that

generates the basic predictions. Section 4 reports the results, and Section 5 concludes.

2 Data

The data are provided by one of the leading agencies in the stock-photography indus-

try. The primary data are generated by two field experiments run by the Agency in

the U.S. and Canada between October 2013 and March 2014. The dataset includes in-

formation on all the infringement instances that the Agency pursued settlement during

the experiments, including the requested amount, the characteristics of the infringing

asymmetric beliefs (Waldfogel (1995)); information acquisition and learning in the litigation process
(Farber and White (1991); Watanabe (2006)); and the effect of legal environments on the timing of
settlement (Fournier and Zuehlke (1996)).

16See surveys by Fehr and Gächter (2000); DellaVigna (2009); Cooper and Kagel (2013).
17Related to this, the marketing literature has found that placing a sale sign on an item is sufficient

to increase demand for the item even without changing the actual price (Inman et al. (1990); Anderson
and Simester (1998, 2001)).
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use (e.g., the number of images, their resolution and placement on the firm’s website),

and the outcomes (e.g., whether and when the case is settled, and at what amount).

The data on firm characteristics are provided by Dun & Bradstreet (D&B), including

annual sales, the number of employees, age, the industry and the firm’s location.

The Agency monitors the Internet use of images that it represents if they satisfy the

following criteria: First, the image is under the rights-managed license model, which

allows a licensee a one-time use of the image and the fee depends on the specified scope

of use (e.g., a medium-resolution image placed on a firm’s home page for three months);

and second, the image is distributed exclusively by the Agency so that whether the

use is unauthorized can be determined by checking its own licensing database. Images

that satisfy the above criteria are the most expensive ones and account for about two

percent of its complete portfolio. The Agency pursues the infringement only if it is for

commercial purpose, and it drops cases that involve small non-profit organizations or

current customers.18

A letter is sent to the infringing firms that (1) informs them of the detection of the

infringement, (2) requests the removal of the image(s); and (3) asks for a settlement

that covers the (past) infringing use. The requested amount is the (ex-post) licensing

fee plus a surcharge to recoup some of the costs incurred by the Agency. In the letter,

a single amount is displayed instead of a breakdown between these two components.19

Table 1 lists the six use categories for a single image and the corresponding licensing

fee. When multiple images are involved in a case, the licensing fee is the sum of the fees

for all images. The posted price on the Agency’s website (for ex-ante licensing) varies

by image resolution, by image type (e.g., theme and quality) and by the duration. The

fee offered for an infringing use is a weighted average of a few listing prices from within

one of the six categories listed in Table 1.20 Before January 2014, the surcharge added

was $400 per image.

Upon receiving the first letter, the firm may settle directly without getting in touch;

contact the Agency to clarify the situation, provide proofs if the use is legitimate

or negotiate the settlement amount, in which case the case may or may not settle

eventually; or ignore the letter. After about 30 days, the Agency starts to send follow-

up letters. First, a second letter is sent after about 30 days unless the case is settled

18Current customers may infringe if the use is beyond the scope of the current license. Beyond-scope
use for prior licensees is still pursued.

19The letter consists of seven pages in total. The invoiced amount is displayed on the third page of
the letter. On page six, as one of the Frequently Asked Questions, a generic explanation of how the
requested amount is calculated is provided (again, without the breakdown of the two components.

20In principle, an infringing firm could look up posted prices online. We have no data on whether
any of them does this.
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Table 1: Licensing fee for a single image

Image-use category Licensing fee
Low resolution & secondary page $380
High resolution & secondary page $475
Low resolution & home page $565
Low resolution & repeat pages $665
High resolution & home page $775
High resolution & repeat pages $825

Notes: This table describes the licensing-fee part of the total requested amount for a single image. The actual
licensing fee may deviate slightly due to taxes that differ by states.

by then. Second, also after 30 days, an extra FedEx letter is sent to a set of relatively

large firms that have not yet responded.21 Third, a final notice is sent by email after

60 days if the case ignores all previous letters. Cases that do not settle (either because

the firms ignore the letters or do not settle after making contact) are eventually sent

to external law firms.22

2.1 Experiment one: the requested amount

Between October and December 2013, for cases in the U.S. and Canada, the Agency

randomly selected a subset of cases for which it removed the surcharge completely

(the ‘$0-Surcharge’ group); and for the rest of the cases, it continued to add $400

per image on top of the licensing fee (the ‘$400-Surcharge’ group). The letters of the

two groups were, otherwise, identical. In particular, no explanation was given for the

price reduction for the lower-priced group. This exogenous price variation is valuable

because, otherwise, it would be impossible to separately identify the price effect from

how the image is used as the licensing fee is completely determined by the latter.

At the Agency, firms are categorized into five tiers based on their observable char-

acteristics, with tier 1 being the most likely to settle and tier 5 the least likely. The

allocation of the cases into the two groups was randomized within each infringer tier.

Within each infringer tier, the cases were first sorted by the requested amount and

then alternated into different groups. Because the system-generated requested amount

automatically included the surcharge, for cases in the $0-Surcharge group, $400 was

removed for each image; and for cases in the $400-Surcharge group, the requested

21In contrast, the first and the second letters are sent in USPS standard mails.
22About 60 percent of the sample are sent to external law firms, and 90 percent of these cases were

sent between 55 to 165 days.

9



amount was kept unchanged.

$0-Surcharge cases were not selected every week during the three-month period. Ac-

cording to the Agency, because this process was done manually, whether $0-Surcharge

cases were selected in a certain week and how many cases were allocated for the group

in a given week largely depend on the overall workload of the team. In order to pre-

serve a greater number of observations (and, hence, more accurate estimates), we keep

all cases that were sent during the three-month period for the analysis. As a result,

87 percent of the observations are in the $400-Surcharge group and 13 percent are in

the $0-Surcharge group. To the best of our knowledge, the allocation is not correlated

with any unobservable factors that may affect the settlement outcomes.23

2.2 Experiment two: the messages

In January 2014, the Agency implemented the following changes in its enforcement

policy: First, it no longer requests settlement from firms in tiers 4 and 5 (firms that

are the least likely to settle), even though the removal of the images is still requested;

and second, it no longer adds any surcharge for cases they continue to pursue.

Following the policy change of lowering the requested amount, the Agency con-

ducted the second experiment in the U.S. and Canada. The cases were randomly

allocated into four treatment groups and a control group. The requested amount for

all groups is the licensing fee. The letter used in the control group is exactly the same

as that used in the pricing experiment; that is, no information of the price reduction

is given. For the treatment groups, an extra message (in boldface) is placed just below

the invoiced amount, informing the infringing firm of the substantial price reduction.

The following lists the four treatment messages. Two messages explain the price

reduction as waiving the surcharge that is meant to cover the enforcement cost; and

the other two as a discount from an average settlement offer. Within each type of

explanation, one group has a deadline (22 days after the mail date of the first letter)

after which the forgiven amount is added, while the other does not. All messages

acknowledge the possible un-intentionality of the instance.

1. Control group: no extra message.

2. (Waive the surcharge) Please note, we are only charging the average licensing fee

for commercial use of the rights-managed image(s) found on your website. The

Agency has incurred additional costs of $400 per image related to the pursuit of

23The next subsection provides additional statistical details on the two groups.
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this matter; we are currently waiving this cost, as we understand this unlicensed

use may have been unintentional.

3. (Waive the surcharge + Deadline) Please note, we are only charging the average

licensing fee for commercial use of the rights-managed image(s) found on your

website. The Agency has incurred additional costs of $400 per image related to

the pursuit of this matter; we are currently waiving this cost, as we understand

this unlicensed use may have been unintentional. However, cases not settled

before xx-xx-xx will be charged the additional $400 cost per image related to the

pursuit of this matter.

4. (Discount) Please note, this settlement amount is $400 per image lower than the

average unauthorized use settlement offer. We are providing this discount, as we

understand this unlicensed use may have been unintentional.

5. (Discount + Deadline) Please note, this settlement amount is $400 per image

lower than the average unauthorized use settlement offer. We are providing this

discount, as we understand this unlicensed use may have been unintentional.

However, cases not settled before xx-xx-xx will no longer be eligible for this

discount.

Similar to the pricing experiment, the cases were first sorted by the requested

amount within each infringer tier and then alternated into five groups. For cases in the

control group, the letter was left unchanged; and for cases in the four treatment groups,

the extra messages above were inserted in the letter. The experiment was conducted

in every week between the end of January and the end of March, 2014.

2.3 Sample and variables

11,486 cases were sent in the two experiments. A case is excluded from the analysis if

(1) the mail was returned (11.6 percent); (2) the case was later closed because the firm

is able to show valid licenses or permissions from the photographers (6.8 percent); (3)

there is no information on the firm’s annual sales either because D&B cannot find a

match or because the sales data are not available (13 percent);24 and (4) if it involves

more than 9 images (19 cases). The eventual analysis sample includes 9,249 cases.

Panel 1 in Table 2 summarizes the total requested amount (inclusive of the surcharge

when applicable) and image-use categories. Overall, the total requested amount ranges

from $355 to $9,875, with the median being $865. 55 percent of the cases are in the

24The results for an average case do not change much if cases with missing sales data are included.
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two lowest-priced use categories. 12 percent of the cases involve multiple images, and

the medium number of images for these cases is 2.

Table 2: Summary statistics

Variables N Mean SD Min Median Max
Panel 1: Price and image use

Requested amount 9,249 962.9 669.4 354.9 864.5 9875
Use cat 1: Low res. + secondary page 9,249 0.27 0.44 0 0 1
Use cat 2: High res. + secondary page 9,249 0.28 0.45 0 0 1
Use cat 3: Low res. + home page 9,249 0.09 0.28 0 0 1
Use cat 4: Low res. + repeat pages 9,249 0.05 0.22 0 0 1
Use cat 5: High res. + home page 9,249 0.12 0.32 0 0 1
Use cat 6: High res. + repeat pages 9,249 0.07 0.26 0 0 1
Use cat 7: Multi-image cases 9,249 0.12 0.33 0 0 1
Image count (if a multi-image case) 1,143 2.66 1.28 2 2 9

Panel 2: Firm characteristics

Annual sales ($000’s) 9,249 19456.1 366460.1 0 210 23.7B
Employees 9,230 94.93 1210.15 0 3 67800
Age 8,722 15.29 19.38 0 9 271
U.S. 9,249 0.89 0.31 0 1 1

Notes: This table summarizes the characteristics of the case, the requested amount, and firm characteristics using
cases in both experiments. Industry and state (province) dummies are omitted.

Panel 2 in Table 2 summarizes firm characteristics. Because 99 percent of the cases

involve unique firms, we treat firms involved in different cases as different firms. The

median firm has $210K in annual sales; the median number of employees is 3 and the

median firm age is 9 years. Because annual sales and the number of employees are

highly correlated (the correlation is 0.92), we use only the former to measure the firm’s

size. 89 percent of the firms are located in the U.S. The top ten industries (defined by

the SIC 2-digit codes) are responsible for 64 percent of the cases and they are largely

service industries.25 The top three states cover 67 percent of the cases.26

Table 3 shows that, for each experiment, different groups look statistically similar

in the basic variables. The pricing-experiment sample includes 6,840 cases, 87 percent

of which belong to the $400-Surcharge group as discussed previously. Panel (a) shows

that there is no significant difference in the average baseline price (i.e., the licensing-

25Top ten SIC-2 digit industries are Business Services; Health Services; Engineering, Accounting,
Research, Management and Related Services; Membership Organizations; Amusement and Recreation
Services; Real Estate; Personal Services; Miscellaneous Retail; Social Services; and Legal Services.

26Top ten states (provinces) are California, Florida, New York, Texas, Ontario, Illinois, Pennsylva-
nia, Massachusetts, New Jersey, Georgia.
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Table 3: Group assignment

(a) Pricing experiment

Group N Baseline price Image count log(Sales+1) log(Age + 1)
$400 surcharge 5,951 664.79 1.23 12.43 2.21
$0 surcharge 889 653.42 1.19 12.55 2.27

(0.47) (0.13) (0.20) (0.12)

(b) Message experiment

Group N Requested amount Image count log(Sales+1) log(Age + 1)
Control 633 592.54 1.15 12.62 2.56
Waive the surcharge 393 634.72 1.20 12.86 2.55

(0.05) (0.19) (0.29) (0.86)
Waive the surcharge + Deadline 438 595.02 1.14 12.37 2.45

(0.90) (0.59) (0.26) (0.06)
Discount 465 588.27 1.14 12.69 2.55

(0.82) (0.63) (0.75) (0.85)
Discount + Deadline 480 582.06 1.13 12.41 2.51

(0.58) (0.34) (0.31) (0.37)

Notes: Table (a) summarizes the baseline price (i.e., the licensing-fee part of the total requested amount), the number
of images, and firms’ basic characteristics between the two groups in the pricing experiment, and the two-sided
p-values are in the parentheses. Table (b) summarizes the same information by group for the message experiment,
and the two-sided p-values are between this particular treatment group and the control group.

fee part of the requested amount) or the image count between these two groups. The

average firm size and age are also statistically the same between the two groups. The

message-experiment sample includes 2,409 cases. The p-values in Panel (b) in Table 3

are based on two-sided t-tests between this particular treatment group and the control

group. Compared to the control group, the average requested amount in the ‘Waive

the surcharge’ group is significantly higher; and firms in the ‘Waive the surcharge +

Deadline’ group are marginally younger. The requested amount of the cases and the

firms look similar across different groups, otherwise.

In the paper, we focus on the settlement outcomes in the first 30 days because they

provide the cleanest assessment of the interventions.27 First, proportionately more

follow-up letters are sent to groups that have worse 30-day outcomes. If follow-up

letters encourage settlement (either as a reminder or by increasing the threat level),

the worse-performing groups would start to catch up after 30 days. Second, constraints

of the IT system resulted in a significantly more intense follow-up for the group that

takes the default approach that the Agency uses for all cases in non-experimental

27Cases in our sample are all older than 5 months. For settled cases, 98 percent settle by 120 days
and 51 percent by 30 days.
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countries during a particular time period (i.e., the $400-Surcharge group in the pricing

experiment and the control group in the message experiment).28 The main results in

the analysis are, therefore, all on the 30-day outcome unless indicated differently. We

use the 120-day outcome to complement the analysis when it is appropriate to do.

Table 4: 30-day outcomes

Variables N Mean SD Min Median Max
Whether settle 9,249 0.16 0.36 0 0 1
Revenue per case 9,249 100.3 271.8 0 0 3500
Revenue per settled case 1,463 633.9 359.1 91 505 3500
Whether discounted 1,463 0.47 0.50 0 0 1
Discount % (if discounted) 691 0.41 0.16 0.02 0.42 0.90
Settle without contacting 9,249 0.06 0.23 0 0 1
Contact 9,249 0.26 0.44 0 0 1
Ignore 9,249 0.69 0.46 0 1 1
Time to settle (>150-day outcome) 2,886 40.1 31.8 3 30 269

Notes: This table summarizes the 30-day outcomes using cases in both experiments. Revenue is coded as $0 if the
case does not settle within 30 days. The only exception is the time to settle, which is based on a case’s total duration
in the sample (the minimum is 5 months).

Table 4 summarizes the 30-day outcome. The settlement rate is 16 percent. For

settled cases, the average revenue collected is $633. 47 percent of the settled cases are

discounted, and for discounted cases, the median percentage of discount is 42 percent.

Taking into account the settlement probability, the average revenue per case is $100.

Finally, breaking down by firms’ response to the first letter, 6 percent settle directly

without making contact; 26 percent make contact (40 percent of which settle by 30

days); and 69 percent ignore the first letter.

3 Conceptual framework

This section describes a simple framework that captures the basic tradeoffs an infringing

firm faces when deciding whether or not to settle. The firm’s utility is

U =

{
−αp+ λm− ε if settle

−C(p) if not settle
, (1)

where p is the requested amount; α > 0 measures the marginal disutility of money;

m > 0 represents non-pecuniary benefits from settling; λ > 0 measures the sensitivity

28Additional details are available in Appendix B.
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to non-pecuniary benefits; ε ∼ G (density g) is the random factor; and C(p) > 0 is the

expected cost from not settling (i.e., the firm’s outside option).

C(p) includes potential reputation and legal costs from not settling, in which case

the Agency may take further actions (such as involving external law firms, publicizing

the infringement, and litigation). In addition to avoiding a reputation of evading liabili-

ties in the market place, a firm may also want to be compliant for internal reasons (such

as maintaining the culture and disciplines of honesty and ethics in the work place). The

firm may expect a higher expected cost from not settling when the requested amount is

higher (C ′(p) > 0). This is because the requested amount is positively correlated with

the commercial value of the copyrighted goods and, thus, the probability of escalation

by the Agency as well as the potential damage awards the firm has to pay.29

We use m to denote a broad set of non-pecuniary benefits from settling (such as

ethical reasons to correct a mistake beyond the fear for pecuniary punishment). The

role of non-pecuniary considerations may be more or less important (i.e., δ may vary),

depending on the decision-maker (e.g., a small business owner versus an employee in

a large corporation) and the decision-making process (e.g., whether formal dispute-

resolution routines are in place).

The probability of settlement is, therefore, Pr(Settle = 1) = G(C(p) + λm− αp).

3.1 Price effect

Let ε̄ = C(p)+λm−αp be the marginal type that is indifferent between settling and not.

The price derivative of the settlement probability is ∂Pr(Settle = 1)
∂p

= g(ε̄)(−α + C ′(p)).

A higher requested amount signals that the Agency is more serious about pursuing the

matter. This effect, if present, would offset the typical negative price effect of having

to pay a greater amount. Depending on the magnitudes of these two effects, a higher

price may even result in a higher settlement probability.

Prediction 1 (Price effect). The effect of an increase in the requested amount on the

settlement probability is the sum of two effects: the negative effect of settling at a higher

amount and the positive effect of a greater expected cost from not settling.

3.2 Message effects

The following first discusses the effect of including any of the four messages relative to

the control group, and then the potential differences between the messages. The same

29The Agency is also more likely to escalate the dispute when the commercial value of the goods is
higher to maintain a tough reputation to deter future infringement.
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amount is requested from all five groups. Compared to the control group, however,

all treatment messages contain the following extra information. First, the settlement

request could have been substantially higher and that the Agency is sharing part of the

potential damage. The bargaining and the gift-exchange literature have consistently

found experimental evidence supporting the presence of reciprocal behaviors (Fehr et al.

(1993); Roth (1995); Falk (2007)). Reciprocity may encourage firms in the treatment

groups to return the Agency’s positive action by settling more. Second, the Agency

explicitly recognizes that the incidence may have been unintentional. Frey and Feld

(2002) find that taxpayers’ willingness to pay their taxes is significantly higher if the

tax authority treats them with respect. For the above reasons, we expect firms in the

treatment groups to attach a higher m if settle. Note that we cannot distinguish their

separate effects because all messages include the above two types of information.30

Prediction 2 (Message effect). By increasing non-pecuniary benefits from settling, all

treatment messages increase the settlement probability relative to the control group.

The following prediction shows that, under certain conditions, the message effect

decreases with the marginal disutility of money; decreases with the requested amount;

and increases with the firm’s sensitivity to non-pecuniary benefits.31 The first result

is intuitive because firms that are more financially-constrained, for example, are less

able to reciprocate even if they want to. The second result is consistent with a stylized

fact captured in a number of reciprocity models (such as Rabin (1993)) that reciprocal

motivations have a smaller effect as the material cost of sacrificing becomes bigger.

The last result is also quite intuitive, suggesting that how effective these messages are

would vary by factors (such as formal dispute-resolution routines) that affect how the

role of non-pecuniary motivations in the decision-marking process.

Prediction 3 (Message effect by other parameters). When g′(ε̄) > 0, the message

effect is smaller (1) for firms with a greater disutility of money (a bigger α); (2) when

the price is lower, given that the signaling effect of price is not too large (C ′(p) < α);

and (3) for firm that are more sensitive to non-pecuniary motivations (a larger λ).

Comparing the messages with and without a deadline, we expect that, other things

being equal, the former generates a higher settlement rate before the deadline than the

30In addition, an extra message in boldface alone may also cause the firm to pay more attention.
The data show that the messages perform significantly differently from each other, suggesting that
content (not just the salience effect of an extra message) matters.

31The secondary derivatives of the message effect respect to other parameters are ∂2Pr(Settle = 1)
∂m∂α =

−λg′(ε̄)p, ∂2Pr(Settle = 1)
∂m∂p = λg′(ε̄)(−α+ C ′(p)), and ∂2Pr(Settle = 1)

∂m∂λ = g(ε̄) + λg′(ε̄)m.
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latter during the same time period. First, the potential price increase after the deadline

reduces the payoff from delaying the settlement. Second, a deadline message, by laying

out what would happen next, may give the firm a clearer and a stronger sense of

potential escalation if not settle. Finally, experimental evidence suggests that deadlines

reduce the tendency to procrastinate or to forget (e.g., Ariely and Wertenbroch (2001)).

Prediction 4 (Comparing deadline to non-deadline messages). Holding the rest of

the message constant, the pre-deadline settlement probability is higher for the deadline

message than for the non-deadline message during the same time period.

The messages also differ in their explanation for the price reduction; and here, the

prediction is less clear. On the one hand, we expect the ‘Waive the surcharge’ message

to perform better than the ‘Discount’ message for the following reasons. First, studies

in the ‘fairness of pricing’ literature have consistently found that consumers view a

price increase as less unfair if it is justifiable by a cost increase than if it exploits

excess demand (see Okun (1981); Kahneman et al. (1986); Shiller et al. (1991); Frey

and Pommerehneb (1993)). Following this logic, firms may appreciate the Agency’s

positive action more when knowing that the forgiven amount was to cover costs than

a discount from the potential revenue because the firms are likely to infer that the

Agency’s net profit is lower in the former case. Second, firms may simply appreciate a

concrete justification more than a discount that has the flavor of sales techniques.

On the other hand, there are also reasons to expect the opposite. First, in law

and enforcement contexts, people may be less sympathetic to the costs incurred by the

enforcer than in typical market settings.32 Second, specifically in our setting, firms may

perceive a penalty as unfair because many of the incidences are either accidental due

to the lack of awareness or a mistake made by third-party designers and, as a result,

‘firms often feel penalized for mistakes they did not even know.’33 Therefore, even if

the Agency is waiving the surcharge, the notion of a penalty on top of the licensing fee

may make waive-the-surcharge message perform worse than the discount message.

Prediction 5 (Comparing the ‘Discount’ and the ‘Waive-the-surcharge’ messages).

The ‘Discount’ message may perform better or worse than the ‘Waive the surcharge’

message, depending on whether firms’ reaction towards enforcement and/or penalty is

sufficiently negative.

32According to The American Assembly Copyright Infringement and Enforcement in the U.S.: A
Research Note, 69% of the respondents oppose monitoring of their internet activities for the purpose
of enforcement.

33From interviews with employees at the Agency who interact directly with the infringing firms.
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4 Results

4.1 Pricing experiment

Table 5 summarizes the settlement outcomes of the pricing experiment based on the

raw data. It shows that, for an average case, compared to the $0-Surcharge group, the

30-day settlement probability of the $400-Surcharge group is 2 percentage points lower

(the p-value is 0.07). For settled cases, the average revenue collected is $235 higher.

Notice that the difference in the expected revenue conditional on settling is less than

that in the requested amount, suggesting that the extent of discount is greater for

the higher-priced group but not big enough to completely offset the price difference.34

Taking into account the settlement probability, the expected 30-day revenue of a case

is $18.9 higher for the $400-Surcharge group (the p-value is 0.06).

Table 5: Price effects on the settlement outcomes (the raw data)

$0-Surcharge $400-Surcharge Difference p-value
Requested amount 653.4 1157.2 503.8 0.00
Settlement probability 0.15 0.13 -0.02 0.07
Revenue for settled cases 515.0 750.4 235.4 0.00
Revenue 77.1 96.0 18.9 0.06
N 889 5,951

Notes: This table summarizes the 30-day outcomes of the $400-Surcharge and the $0-Surcharge groups in the pricing
experiment. p-values are based on two-sided tests.

Table A1 reports the regression results for three settlement outcomes: (1) whether

the case settles in 30 days (logit); (2) the revenue for cases that settle in 30 days (OLS);

and (3) the revenue for a case, which is coded as $0 if not settled in 30 days (OLS).

All regressions control for the following: a set of dummies indicating the image-use

categories, log(baseline price), image count, log(sales +1), log(age+1),35 and dummies

indicating the top-ten industries (defined by the two-digit SIC codes), the top ten

states/provinces, the U.S., and the mail month of the first letter. The regression

results are consistent with the raw-data results.

34In particular, 61 percent of the settled cases in the $400-Surcharge group are discounted compared
to 40 percent for the $0-Surcharge group; and the average discount given is $225 for the latter and
$462 for the former.

35366 firms (5 percent) do not have age information. To preserve the sample size, a dummy variable
indicating that the age information is missing is included in the regressions, and log(age+1) is replaced
with 0 for these observations.
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Overall, the results show that firms are, on average, price-inelastic in the sense that

the increase in the settlement probability due to removing $400 per image is not big

enough to offset the decrease in the expected revenue per settled case. As a result,

the expected revenue per case is significantly higher for the higher-priced group. More

formally, the expected revenue of a case is the settlement probability multiplied by the

expected revenue conditional on settling.36 Thus, the price elasticity of the expected

revenue is the sum of that of the settlement probability and that of the expected

revenue conditional on settling.37 The two elasticities based on the regression results

are, respectively, -0.15 and 0.66, implying a positive elasticity of the expected revenue.38

Coefficients of the control variables in Table A1 show that larger firms (measured

by annual sales) are significantly more likely to settle, less likely to negotiate a discount

conditional on settling and, thus, are associated with a significantly higher expected

revenue. These results also hold for firm age. The set of image-use dummies are jointly

significant. The coefficients of log(Baseline price) and the number of images are not

always significant because they capture only the residual differences in the baseline price

after the complete set of image-use dummies are controlled for.39 Finally, the dummies

indicating the top ten states (or provinces) are jointly significant; the country dummy

is significant; the dummies indicating the top ten industries are not jointly significant;

and neither are the mail-month dummies.

In our sample, firms vary greatly in size (the quartiles are $100K, $210K and $900K

in annual sales). Intuitively, firms with greater financial resources are less price-elastic.

The marginal effect of a price increase may also differ by the level of the baseline

price, which ranges from $380 for a low-resolution image on a secondary page to a

few thousand dollars for a multi-image case. Table 6 reports the marginal effects

of the $400-Surcharge dummy on the three settlement outcomes separately for four

subsamples divided by the median firm size and the median baseline price.40

The results show that, regardless of the subsample, firms are not price-elastic: the

36R(p) = Pr(p)R̂(p), where p is the requested amount and R̂(p) < p because negotiation is allowed.
37The decomposition of the price elasticities is ∂R(p)

∂p
p

R(p) = ∂Pr(p)
∂p

p
Pr(p) + ∂R̂(p)

∂p
p

R̂
.

38Directly estimating the price elasticity of the expected revenue yields 0.31. The discrepancy may
be because the exogenous price difference is large while the equality result is from a small price change.

39For single-image cases, once the image-use categories are controlled for, log(Baseline price) cap-
tures only the small baseline-price differences due to taxes that differ by states. For multi-image cases,
the number of images and log(Baseline price) capture the deviations in the baseline price from the
mean of this category, and the two variables are highly correlated.

40There are slightly more firms below the median size than above because the median size is defined
over firms in both the pricing and the message experiments, and that firms in the pricing experiment
are stochastically smaller than firms in the message experiment. Because prices are lumpy, the number
of cases below the median baseline price is not the same as that above.
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Table 6: Price effects on the settlement outcomes by firm size and by baseline price

Below-median firm size Above-median firm size
Below-median Above-median Below-median Above-median
baseline price baseline price baseline price baseline price

(1) (2) (3) (4)
Regression 1 (Logit): DV = Settle
$400-Surcharge dummy 0.01 -0.01 -0.06** 0.01

(0.02) (0.02) (0.02) (0.03)
Regression 2 (OLS for settled cases): DV = Revenue
$400-Surcharge dummy 192.6*** 280.8*** 243.2*** 447.1***

(21.1) (76.5) (18.7) (62.3)
Regression 3 (OLS): DV = Revenue
$400-Surcharge dummy 29.86*** 12.55 13.18 28.24

(10.36) (15.58) (12.92) (31.35)

Elasticity of exp. revenue 0.66 0.34 0.16 0.33

Summary statistics for the $0-Surcharge group
Mean(Requested amount) 435.7 914.9 431.9 909.3
Settlement probability 0.13 0.09 0.22 0.14
Mean(Revenue|Settle = 1) 378.6 635.8 395.8 857.5
Mean(Revenue) 49.5 59.5 88.6 119.0

N: $0-Surcharge group 222 235 259 173
N: $400-Surcharge group 1,655 1,516 1,482 1,298

Notes: This table reports the marginal effects of three sets of regressions using subsamples of cases in the pricing
experiment divided by (1) the median firm size and (2) the median baseline price. The dependent variables of the
three sets of regressions are (1) whether the case settles in 30 days, (2) the revenue for settled cases; and (3) the
revenue of a case (coded as $0 if not settled in 30 days). In all regressions, the independent variable is a dummy
indicating the $400-Surcharge group (the $0-Surcharge group is the default). The regressions use the same controls as
in Table A2 except for excluding the dummies for the top-10 industries and the top-10 states (provinces). The robust
standard errors are in the parentheses; ***, **, and * are, respectively, significant levels of 1%, 5%, and 10%

lower-priced group does not generate an increase in the settlement probability that

is large enough to result in a significantly higher expected revenue. In fact, the point

estimates of the marginal effects of the $400-Surcharge dummy on the expected revenue

of a case is positive for all subsamples, and is statistically significant for below-median

firms facing cases with below-median baseline prices.

This result is perhaps not surprising for relatively large firms because their financial

resources seem plentiful relative to the size of the claim. However, firms below the

median size have less than $210K in annual revenues, so neither the baseline price nor

the price difference (even after the discount) between the two groups seems trivial.

Thus, lacking financial constraints does not seem to explain the whole story.

A potential explanation suggested by the conceptual framework is that firms may
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perceive a higher expected cost from not settling when seeing a higher requested amount

(e.g., a greater probability of escalation by the Agency). Thus, reducing a substantial

amount from the settlement offer may not generate a large increase in the settlement

probability even if firms are indeed price-elastic in the traditional sense, because the

lower offer sacrifices the threat level at the same time (Prediction 1).41

4.2 Message experiment

Figure 1 plots the cumulative percentage of cases that settle in the first 30 days based

on the raw data. The regression results are consistent with the raw data:42 For an

average case, adding either of the two non-deadline messages increases the settlement

probability by 12 percentage points, and adding either of the two deadline messages im-

proves the probability by another six to seven percentage points. The treatment effects

(relative to the control) range from 80 to 130 percent and are all statistically signifi-

cant. The difference between the deadline and the non-deadline messages is significant

regardless of the explanation for the price reduction; and given that a deadline is added

(or not), there is no significant difference between the two types of explanations.

Figure 1: Message effects on the settlement probability
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Notes: This figure plots the cumulative percentage of cases that settle in the first 30 days for the four treatment
groups and the control group in the message experiment. The plot is based on the raw data.

The large effects show that the information contained in all the messages matters

a great deal, and this is in sharp contrast to the weak price effect from the first ex-

41Lanjouw and Schankerman (2001) show that the likelihood of patent litigation is higher when
the stake is higher either because the commercial value of the patent is higher or because there is a
greater incentive to establish a tougher reputation in a particular technology area.

42Refer to Column (1) in Table A2.
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periment. In terms of the expected revenue, Figure 2 plots the marginal effect of the

$400-Surcharge dummy estimated from the pricing experiment and that of the four

treatment-message dummies estimated from the message experiment.43 In both exper-

iments, the baseline group (normalized at 0) adds $0 surcharge and does not include

any extra message. For an average case, simply lowering the requested amount by $400

per image reduces the expected revenue by $18 per case; while including a message that

informs the firm of such reduction and recognizes the possible un-intentionality of the

incidence recoups between $62 to $90.

Figure 2: Comparing price and message effects in terms of the expected revenue
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Notes: This figure compares the marginal effect of the $400-Surcharge dummy on the 30-day expected revenue of a
case estimated from the pricing-experiment sample to that of the four treatment-message dummies from the
message-experiment sample (refer to Column (3) in Tables A1 and A2 for the regression results). The baseline group
in both samples (normalized at 0) adds $0 surcharge and does not include any extra message.

As discussed in Prediction 2, there are potentially a number of explanations for the

significant message effects. It could be behavioral in that the decision-maker appreci-

ates the Agency’s ‘gift-giving’ (i.e., the price reduction) and the explicit recognition of

the possible un-intentionality of the incidence and thus, reciprocate by settling more.

It is reasonable to be skeptical, however, about the importance of behavioral explana-

tions because our subjects are firms not individuals. In the next section, we examine

heterogenous treatment effects of the messages by firm size. If formal routines restrict

the role of individual psychology in the decision process, perhaps the mom-and-pop

shops are more likely to behave like individuals than larger corporations.

43Refer to Column (3) in Tables A1 and A2 for the regression results. Note that because firms in
the message experiment are stochastically larger than firms in the pricing experiment, the difference
resulted from removing $400 per image from the settlement request would be even smaller if we adjust
the firm-size difference. Even though these estimates are obtained from two different samples, it is
reasonable to make the comparison because (1) the two periods are not far from each other, and (2)
within each experiment, the estimated effects are consistent across time.
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The framework also suggests that perhaps these messages increase the expected

cost from not settling (i.e., worsening the firm’s outside option). This mechanism is

unlikely to explain the large observed effects. On the one hand, firms in the treatment

groups may indeed infer a higher risk because they know that the recoupable revenue

for the Agency is $400 higher per image. On the other hand, however, the softer tone

and the price compromise may signal a lower risk of escalation. In particular, the

recognition of the possible un-intentionality could reduce the perceived threat because

the damage award is substantially lower for un-willful than for willful infringement.44

To unpack the large message effects, we would like to observe more about both

the decision-maker and the decision (and the negotiation) process, which naturally

may vary by firm. An important measure of firm heterogeneity is its size, and it

potentially correlates with a number of factors that may influence a firm’s reaction to

these messages. The following analysis exploits this heterogeneity.

4.2.1 Message effects by firm size

Firms of different sizes may differ in a number of dimensions. First, the decision-maker

may be different. Interviews with the Agency reveal that, for larger firms, the person

who contacts the Agency is typically an employee in the marketing or legal departments;

while for smaller firms, it is typically the owner.45 Second, the decision-making process

may also be different. Larger organizations are more likely to have formal routines

and resources (such as internal legal councils) to deal with legal liabilities. Formal

routines tend to restrict the role of individual psychology and legal resources are likely

to reduce confusions about the legitimacy of the enforcement and how to resolve the

disputes. Third, larger firms may be less price-elastic either because they are less

financially-constrained or because employees have less personal stake in the matter.

Table 7 presents some qualitative evidence based on the notes of phone and email

correspondences between the Agency and firms that made contact.46 For each firm-

size quartile, we randomly selected 40 cases that made contact and categorized them

into different emotional categories. A number of interesting patterns emerge. First, the

44According to 17 U.S. Code §504: Remedies for infringement: Damages and profits, the statutory
damages can be up to $150,000 per work in the case of willful infringement; while if the court finds
that the infringer was not aware and had no reason to believe that his or her acts constituted an
infringement of copyright, the court in its discretion may reduce the award of statutory damages to a
sum of not less than $200.

45Bloom et al. (2012) found that their measure of decentralization (which relates to capital decisions,
hiring, marketing and product introduction) increases with firm size.

46Even though this does not capture firms that do not contact (either settle directly or ignore the
letters), the qualitative data are quite informative about firms of different sizes.
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qualitative data are consistent with the prior that emotions play a smaller role in larger

organizations. For example, the smallest firms are relatively equally distributed across

different emotions ranging from apologetic to confrontational/firm and to angry; and

they are never compliant/neutral. The largest firms, in contrast, largely concentrate in

two categories (compliant/neutral, 60 percent; and confrontational/firm, 28 percent);

and there are no angry interactions with the Agency and even some cheerful ones.

Table 7: Qualitative categorization of randomly-selected cases that made contact

Quartile 1 Quartile 2 Quartile 3 Quartile 4
Apologetic: 13% 5% 0% 5%
Cheerful: 0% 0% 0% 8%
Negotiator: 43% 28% 15% 5%
Compliant/neutral: 0% 23% 40% 60%
Suspicious: 23% 8% 10% 3%
Confrontational/firm: 35% 30% 38% 28%
Angry: 23% 15% 5% 0%
Total 40 40 40 40

Notes: For each firm-size quartile, we randomly select 40 cases that made contact. We categorize them into different
emotional categories based on the notes taken by the compliance team after phone conversations and the actual email
correspondences. A case may fall into multiple categories and, hence, the percentages sum up to more than one.

Second, the proportion of negotiators decreases substantially as firm size increases

(from 43 percent in the first quartile to 5 percent in the fourth), confirming that larger

firms are less price-elastic. Third, the proportion of cases that are suspicious drops

from 23 percent in the first quartile to 3 percent in the fourth, suggesting that larger

firms are more informed about licensing copyrighted products and the legitimacy of

copyright enforcement.

Figure 3 plots the marginal effects of the four messages on the settlement prob-

ability based on separate logit regressions by firm-size quartile.47 For each quartile,

the two non-deadline messages are plotted together first and then the two deadline

messages. Interestingly, for the largest firms in the fourth quartile (more than $900K

in annual sales), all four messages have a large and significant positive effect on the

settlement probability relative to the control group, and the magnitudes of the effects

are indistinguishable from each other. For smaller firms in the first three quartiles, the

two deadline messages are consistently effective; while the two non-deadline messages

are only sometimes significant (though the estimates are economically non-trivial).

To determine whether the message effects for the largest set of firms is statistically

47Refer to Columns (1) to (4) in Table A2 for the regression results.
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Figure 3: Message effects on the settlement probability by firm size
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Notes: This figure plots the marginal effects of the four treatment messages on the 30-day settlement probability
(relative to the control group that is normalized at zero) by firm-size quartile (Q1 are the smallest firms and Q4 the
largest). For each quartile, the two non-deadline messages are plotted together first and then the two deadline
messages. Refer to Columns (1)-(4) in Table A3 for the regression results.

different from that for smaller ones, another regression uses all the cases, adds a dummy

indicating firms in the fourth quartile and interacts it with two dummy variables (one

indicating the two non-deadline messages and the other the two deadline messages).48

The results show that the two non-deadline messages increase the settlement likelihood

relative to the control by 9 percentage points (and statistically significant) for firms in

the first three quartiles, and the increase is 19 percentage points for firms in the fourth

quartile. The 10 percentage-point difference is marginally significant (p-value is 0.06).

The effects of the two deadline messages are statistically the same across all quartiles.

We often think that dispute resolution is more routinized in larger organizations.

Thus, it is surprising to find that a small change in communication generates a large

effect for the largest firms; and in the case of the two non-deadline messages, the

effect is even bigger for them than for smaller ones. A behavioral explanation is that

employees have a certain degree of discretion so that non-pecuniary motivations that

are important to these individuals are reflected in the firm’s decision. Exactly because

large firms are financially resourceful (or because the payment does not come out of the

employee’s own pocket), they are more capable to reciprocate. However, as presented

previously, qualitative evidence suggests that the role of emotions, at least, is quite

restricted in these organizations. Furthermore, Prediction 3 shows that the message

effect due to reciprocal motivations (i.e., by increasing m) is larger when the requested

amount is smaller. As the next paragraph shows, the data actually show the opposite.

48Refer to Column (5) of Table A2.
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The following discusses a number of alternative non-behavioral explanations. First,

interviews with the Agency suggest that, for large firms, it is often the involved in-

ternal process that delays the settlement. These treatment messages may have helped

overcome certain frictions in this process. For example, the softer tone and the recog-

nition of un-intentionality may reduce the incentive to hide the matter for individuals

who feel responsible, or avoid triggering a more stringent review procedure. Under this

mechanism, we expect that the message effect is larger when the requested amount

is higher; and there is some (weak) evidence supporting this. Columns (1) and (2)

in Table 8 present the marginal effects from logit regressions that use only firms in

the fourth quartile, and the independent variables include a dummy indicating any of

the four treatment groups, a dummy for above-median requested amount, and their

interaction term. For the 30-day settlement probability, the coefficient of the inter-

action term is positive but not significant; and it becomes marginally significant and

economically large (14 percentage points) when examining the 120-day outcome.49,50

Second, a softer tone and ‘gift-giving’ on the Agency’s side may signal a willingness

to collaborate and increase the firm’s incentive to settle given that it wants to initiate a

longer-term relationship (e.g., Camerer (1988); Bolle (2001)). Under this mechanism,

we would expect the effect to be larger for firms that are more likely to become the

Agency’s customer. We use a variable created by D&B that predicts the tendency

of becoming a customer based on observable firm characteristics (such as size and

industry).51 Columns (3) and (4) in Table 8 show that the effect is indeed larger

for firms that are above the median of this measure than firms below; however, the

difference is not statistically significant for either the 30-day or the 120-day outcome.

Third, as we discussed previously, it is difficult to argue that the messages imply a

greater threat. Even if they do, it is unlikely to explain the large effects observed these

large firms. As we will show later, holding the content of the message constant, adding

a deadline does not generate a significantly better outcome. This result also suggests

that these large firms do not respond much to an increased level of threat.

49Note that because of the technical issues we discussed in the Data section, the 120-day performance
of the control group may be substantially positively biased (and hence, the coefficient of Message in
Column (2) is not significant). The comparison of the marginal effects between cases above and below
the median price, however, should not be affected.

50Running the same regressions for firms in the first three quartiles shows that the coefficient of
the interaction term is negative for both the 30-day and the 120-day settlement probabilities, and is
marginally significant for the latter.

51D&B created this variable using the historical licensing data that are not available to us.
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Table 8: Message effects by other characteristics for the largest firms (4th quartile)

30-day 120-day 30-day 120-day
(1) (2) (3) (4)

Message 0.19*** -0.02 0.17** 0.01
(0.05) (0.05) (0.07) (0.06)

Above-median requested amount -0.02 -0.14
(0.09) (0.09)

Above-median requested amount × Message 0.07 0.14*
(0.09) (0.08)

More likely to become a customer 0.06 0.13*
(0.08) (0.07)

More likely to become a customer × Message 0.08 0.05
(0.08) (0.08)

Controls Y Y Y Y
N 742 742 742 742

Notes: This table reports the marginal effects of logit regressions that use cases in the message experiment for which
the firm belongs to the fourth size quartile. The dependent variables are whether the case settles in 30 or 120 days.
Message indicates any of the four treatment groups (the default is the control group); ‘Above-median requested
amount’ equals one if the requested amount is above the median; and ‘More likely to become a customer’ equals one if
the measure for the tendency of becoming the Agency’s customer is above the median (the measure is developed by
D&B). The control variables are the requested amount, firm size and age, and country and month dummies. The
robust standard errors are in the parentheses; ***, **, and * are, respectively, significant levels of 1%, 5%, and 10%.

4.2.2 Comparing messages with and without a deadline

This section examines the effect of including a deadline after which the forgiven amount

is added on the pre-deadline outcome, holding the rest of the message constant. Because

the requested amount varies for a single image while the forgiven amount is uniform,

there is a large variation in the ratio between the price increase after the deadline and

the initial offer (from 44 to 113 percent). We expect that the deadline effect is larger

when the ratio is higher. We also expect the deadline effect to be smaller for larger

firms, because they are less price-elastic and less likely to procrastinate either due to

routines or because an employee is less distracted by other decisions than an owner.

Figure 4 plots the deadline effect on the pre-deadline settlement probability (holding

the rest of the message constant) for eight subsamples divided by (1) the median ratio

between the price increase after the deadline and the initial offer;52 and (2) the firm-size

quartile.53 Figure 4a shows that when the price increase after the deadline is high with

respect to the requested amount, adding a deadline has a significant and positive effect

for all but the largest firms in the fourth quartile. A regression that uses an interaction

term between a dummy indicating the fourth quartile and the deadline dummy shows

52Because the requested amount is lumpy, 38 percent are above the median (which is 0.84).
53Refer to Columns (2)-(5) and (7)-(11) in Table A4 for the regression results.
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that the deadline effect for firms in the first three quartiles is statistically larger than

that for firms in the fourth quartile.54 Figure 4b shows that when the ratio is relatively

low, adding a deadline does not make a significant difference regardless of the firm size.

Figure 4: Effect of a deadline on the pre-deadline (22-day) settlement probability

(a) When forgiven amount
requested amount is high
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Notes: This figure plots the marginal effects of adding a deadline on the pre-deadline (22-day) settlement probability,
holding the rest of the message constant, for eight separate subsamples divided by (1) the median ratio between the
forgiven amount (the increase after the deadline) and the requested amount and (2) the firm-size quartile (Q1 are the
smallest and Q4 the largest). All subsamples use cases in the four treatment groups (not the control group). Refer to
Columns (2)-(5) and (7)-(11) in Table A4 for the regression results.

4.2.3 Comparing the ‘Discount’ and the ‘Waive-the-surcharge’ messages

This section compares the two non-deadline messages. As shown previously, in the first

30 days, they do not perform differently regardless of the firm size. When examining

the 120-day outcome, however, the difference between the two explanations becomes

significant under certain circumstances.55 Figure 5 plots the difference in the 120-day

settlement probabilities between the ‘Discount’ and the ‘Waive the surcharge’ messages

for eight subsamples divided by (1) the median of the ratio of the forgiven amount and

the requested amount and (2) the firm-size quartile.56

Figure 5a shows that when the forgiven amount is relatively large compared to

the requested amount, the ‘Discount’ message performs better than the ‘Waive the

54Refer to Column (6) in Table A4 for the regression results.
55Note that the technical mishaps that potentially bias the comparison between the treatment

groups and the control group for post-30 day outcomes do not affect the comparison between the two
non-deadline messages. Table A6 shows that 16.3 percent of the ‘Waive the surcharge’ group receive
the FedEx letter and 14.5 percent of the ‘Discount’ group do; and the difference is not significant.

56The logit regression results are reported in columns (2)-(5) and (7)-(11) of Table A5.
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Figure 5: Difference between ‘Discount’ and ‘Waive the surcharge’ messages (120-day)
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Notes: This figure plots the differences in the 120-day settlement probabilities between the ‘Discount’ and the
‘Waive-the-surcharge’ messages for eight separate subsamples divided by (1) the median ratio between the forgiven
amount (the increase after the deadline) and the requested amount and (2) the firm-size quartile (Q1 are the smallest
and Q4 the largest). All subsamples use cases in the two non-deadline message groups only. Refer to Columns (2)-(5)
and (7)-(11) in Table A5 for the regression results.

surcharge’ message by more than 20 percentage points for firms in the first quartile.

For firms in the second quartile, the difference is economically large but not significant.

The two messages perform similarly for above-median firms. A regression that uses an

interaction term between a dummy indicating above-median firms and the ‘Discount’-

message dummy shows that the difference between the two explanations for below-

median firms is statistically different from that for above-median firms.57 Figure 5b

shows that when the forgiven amount is relatively small compared to the requested

amount, the two messages do not perform differently regardless of the size.

These results are consistent with that small firms hold a negative attitude towards

copyright enforcement and are, hence, not very sympathetic to the cost incurred in the

enforcement actives. They seem to associate the listing price of the copyrighted goods

as the ‘fair’ compensation for infringing use and perceive excessive penalties as unfair.

In contrast, large firms respond neutrally towards these two types of explanations

probably because formal routines restrict the role of individual opinions or because

they are more informative and acceptive of copyright enforcement.

57Refer to Column (6) in Table A5 for the regression results.
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5 Conclusion

This paper studies the effects of different enforcement methods on the settlement out-

come of commercial copyright-infringement instances. We use a new, proprietary

dataset from a leading agency in the stock photography industry. Two field exper-

iments provide exogenous variation in the requested amount and the wording of the

letter. The first experiment exogenously lowered the requested amount for a subset of

cases by eliminating $400 surcharge per image on top of the licensing fee of the im-

age(s). The second experiment exogenously varied how the price-reduction information

is conveyed to the infringer and acknowledge the possibility of accidental infringement.

The two experiments, combined together, generate the following results. First, the

same price difference, when varied in the initial requested amount, makes only a small

difference in the settlement probability; but generates a large and significant positive

effect when offered as an increase from the same lower price point. This seemingly

inconsistent result can be rationalized if firms perceive the Agency as more serious

when a larger amount is requested. Thus, the lower initial offer does not generate a

higher settlement probability even if the firm is very price sensitive, because it sacrifices

the degree of threat at the same time.

Second, a small change in communication generates a large effect, even (and espe-

cially for) the largest firms. The explanation could be behavioral: employees in these

firms have a certain degree of discretion so that reciprocity concerns that matter to

these individuals would be reflected in the firm’s settlement decision. However, the

explanation could also be economic; for example, a softer tone and an explicit recogni-

tion of the potential un-intentionality may reduce the incentive to hide the matter for

individuals who feel responsible, or avoid triggering a more involved review procedure

because the perceived threat is lower. Our data provide some evidence in favor of

the friction-reduction explanation, though cleanly identifying the exact mechanism is

beyond the scope of the paper.

Finally, smaller firms seem to behave closer to individuals than larger firms. Whether

explicitly explaining the forgiven amount as waiving the enforcement cost or as a

discount from an average settlement offer makes a significant difference only for the

smallest firms (less than $100K in annual revenue) and when the forgiven amount is

relatively high compared to the requested amount. In this scenario, the discount expla-

nation performs significantly better than the waiving-the-cost explanation. The result

is consistent with these firms perceiving the listing price of the copyrighted goods as

the fair compensation for the infringement and excessive penalties as unfair, which

30



resembles survey evidence on individual opinions towards copyright enforcement. Such

sentiment is not reflected in larger firms probably because formal routines restrict the

role of individual opinions or because they are more informative of the legitimacy (and,

hence, move acceptive) of copyright enforcement.
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Appendix A. Tables and Figures

Table A1: Price effects on the settlement outcomes

Dependent variable Settle Revenue Revenue
for settled cases

Logit OLS OLS
(1) (2) (3)

$400-Surcharge dummy -0.02 267.17*** 18.39**
(0.01) (21.40) (8.58)

Use cat 2: high res + secondary page 0.03* -142.11*** 11.62
(0.02) (45.78) (14.50)

Use cat 3: low res + home page -0.01 -245.17*** -16.12
(0.03) (82.73) (24.25)

Use cat 4: low res + repeat page 0.08** -290.12*** 50.90
(0.03) (111.49) (35.92)

Use cat 5: high res + home page 0.02 -415.37*** -5.44
(0.04) (139.55) (41.51)

Use cat 6: high res + repeat page 0.06 -396.94*** 26.48
(0.04) (152.87) (45.85)

Use cat 7: multi-images 0.09** -468.88*** 80.40*
(0.04) (155.07) (46.79)

log(Sales+1) 0.01*** 14.15*** 7.71***
(0.00) (5.32) (1.93)

log(Age+1) 0.01*** 24.58** 13.98***
(0.00) (9.67) (3.60)

Missing-age dummy 0.10*** 131.16** 99.59***
(0.02) (63.00) (19.93)

log(Baseline price) -0.09* 896.49*** 9.92
(0.05) (192.12) (56.96)

Number of images -0.02 322.90* -22.38
(0.02) (175.77) (14.79)

Top 10 state dummies Y Y Y
U.S. dummy Y Y Y
Top 10 industry dummies Y Y Y
Mail month dummies Y Y Y

Price elasticity -0.15 0.67 0.31
Mean(dependent variable)

for the $0-Surcharge group 0.15 515.05 77.05
Adj R-squared 0.563 0.019
N 6840 894 6840

Notes: This table reports the marginal effects of regressions using the pricing-experiment sample. The dependent
variables are (1) whether the case settles in 30 days, (2) the revenue for settled cases; and (3) the revenue (coded as $0
if not settled in 30 days) of a case. The independent variable is a dummy indicating the $400-Surcharge group (the
$0-Surcharge group is the default). Columns (1) and (3) use all cases and (2) uses cases that settle in 30 days. The
corresponding price elasticities are calculated based on the formula ∆DV

∆p
p

DV
. For each regression, ∆DV takes the

estimated marginal effect of the $400-Surcharge dummy, ∆p is the difference between the mean requested amounts of
the two groups, and p and DV take the respective means for the $0-Surcharge group. The robust standard errors are
in the parentheses; ***, **, and * are, respectively, significant levels of 1%, 5%, and 10%.
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Table A2: Message effects on the settlement outcomes

Dependent variable Settle Revenue Revenue
for settled cases

Logit OLS OLS
(1) (2) (3)

Waive the surcharge 0.12*** 0.64 66.63***
(0.03) (17.70) (16.25)

Waive the surcharge + Deadline 0.18*** 7.95 89.93***
(0.03) (15.51) (14.65)

Discount 0.12*** 14.65 62.17***
(0.03) (17.19) (15.26)

Discount + Deadline 0.19*** 7.39 88.19***
(0.03) (15.05) (14.09)

Use cat 2: high res + secondary page -0.04 -180.07*** -37.37
(0.03) (45.29) (34.89)

Use cat 3: low res + home page -0.08 -314.21*** -68.14
(0.06) (80.38) (61.20)

Use cat 4: low res + repeat page 0.03 -446.55*** -23.48
(0.08) (113.95) (89.44)

Use cat 5: high res + home page -0.11 -483.33*** -101.73
(0.09) (142.71) (109.58)

Use cat 6: high res + repeat page -0.05 -537.48*** -71.08
(0.09) (154.64) (119.00)

Use cat 7: multi-images -0.07 -711.51*** -77.38
(0.09) (171.77) (109.05)

log(Sales+1) 0.01** 5.52** 7.76***
(0.00) (2.40) (2.62)

log(Age+1) 0.02 0.43 10.12
(0.01) (6.46) (6.64)

Missing-age dummy 0.14*** 75.65** 111.03***
(0.05) (38.39) (34.26)

log(Requested amount) -0.00 1138.00*** 170.98
(0.11) (197.59) (150.83)

Number of images -0.02 100.67 -14.56
(0.05) (88.73) (53.83)

Top 10 state dummies Y Y Y
U.S. dummy Y Y Y
Top 10 industry dummies Y Y Y
Mail date dummies Y Y Y

Mean(dependent variable)
for the control group 0.14 483.3 68.7

Adj R-squared 0.813 0.061
N 2409 569 2409

Notes: This table reports the marginal effects of regressions using the message-experiment sample. The dependent
variables are (1) whether the case settles in 30 days, (2) the revenue for settled cases; and (3) the revenue (coded as $0
if not settled in 30 days) of a case. The independent variables are four dummies indicating the treatment messages
(the default is the control group). Columns (1) and (3) use all cases and (2) uses cases that settle in 30 days. The
robust standard errors are in the parentheses; ***, **, and * are, respectively, significant levels of 1%, 5%, and 10%.
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Table A3: Message effects on the settlement probability by firm size

By firm-size quartile All
Q1 Q2 Q3 Q4 cases
(1) (2) (3) (4) (5)

Waive the surcharge 0.09 0.13** 0.04 0.18*** 0.09**
(0.07) (0.07) (0.06) (0.05) (0.03)

Waive the surcharge + Deadline 0.16*** 0.16*** 0.09* 0.21*** 0.17***
(0.05) (0.06) (0.05) (0.05) (0.03)

Discount 0.07 0.13** 0.04 0.18*** 0.08**
(0.06) (0.06) (0.05) (0.05) (0.03)

Discount + Deadline 0.14*** 0.22*** 0.15*** 0.20*** 0.17***
(0.05) (0.06) (0.05) (0.05) (0.03)

Quartile 4 0.01
(0.05)

Quartile 4 × Deadline 0.03
(0.05)

Quartile 4 × No deadline 0.10*
(0.05)

Control variables Y Y Y Y Y
N 492 492 649 742 2409

Notes: This table reports logit regression results (marginal effects) using cases in the message-experiment sample. The
first four columns use subsamples by firm-size quartile (Q1 are the smallest and Q4 the largest), and the last column
uses all cases. For all regressions, the dependent variable is whether the case settles in 30 days and the independent
variables include four dummies indicating the treatment messages (the default is the control group). In Column (5), a
dummy indicating firms in the fourth quartile (the largest) and an interaction term between this dummy and two
dummy variables (one indicating the two non-deadline dummies and the other the two deadline messages) are also
included. The control variables for all regressions include log(Requested amount), log(Sales), log(Age + 1), Missing
age dummy, dummies for top ten industries, top ten states (provinces), country, and each mailing date. The robust
standard errors are in the parentheses; ***, **, and * are, respectively, significant levels of 1%, 5%, and 10%.
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Appendix B. Details on the technical mishaps

Constrained by the IT system, the information indicating which group a case belongs

to is recorded in a field that is used to record whether the firm makes contact. However,

this group information is not recorded for the group that takes the default approach at

the time (i.e., the $400-Surcharge group in the pricing experiment and the control group

in the message experiment). Normally, the extra FedEx letter and the last reminding

email are sent only if the case-handler field is empty (and thus, the case is ignored by

the firm). During the trial periods, the non-default groups do not get these two types

of follow-up letters because the case-handler field is not empty even if the firm has not

contacted. This is sometimes corrected for but not always.

Table A6 reports the percentage of cases that receive these two types of letters by

group, and the differences suggest that the potential upward bias for the default group

is likely to be substantial for the message experiment. These incidences, though not

ideal, reflects the complexity and constraints in conducting field experiments. Here,

it is fortunate in the sense that we know the exact data-generating process so as to

discover the confounding factors if there are any.

Table A6: Follow-up letters affected by technical mishap

Pricing experiment Message experiment
$400- $0- Control Waive the Waive the surcharge Discount Discount

Surcharge Surcharge surcharge + Deadline + Deadline
FedEx letter 5.2% 0% 41.9% 16.3% 15.6% 14.5% 14.2%
Final email 7.9% 0% 14.1% 0% 0% 0% 0%

Notes: This table reports the proportion of cases that receive the FedEx letter (typically sent around 30 days after the
first letter) and the last email notice (typically sent after 60 days). Because of the technical mishap, the default group
in each experiment (i.e., the $400-Surcharge group in the pricing experiment and the control group in the message
experiment) are significantly more likely to receive these two types of letters.
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