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Abstract of Dissertation

Externalities of Nondisclosure: Evidence from Corporate Investments
and Competitors’ Redacted Proprietary Information

Firms can request to redact proprietary information from their material contracts under the
Freedom of Information Act (FOIA). Such redactions reveal a manager’s decision to
withhold information mainly due to proprietary cost concerns. This study investigates
whether firms change their investments when a competitor redacts proprietary information
from material contracts. | hypothesize that firms gain additional knowledge about growth
opportunities and perceive signals about future competitiveness from a rival’s redactions.
I find that firms’ R&D investments and capital expenditures increase after observing
redactions from a rival’s investment-related contracts and R&D/License/Collaboration
agreements. The spillover effect is stronger for firms that operate in more competitive
industries, when their product markets are less stable, and when a similar-sized competitor
redacts proprietary information. Overall, my evidence suggests that externalities exist
when firms withhold information, and such externalities stem from the information

conveyed by the withholding behavior itself.
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Chapter 1: Introduction

Avoiding giving away ‘company secrets’ or otherwise harming their competitive position
is crucial to firms. Research studies have primarily focused on firms’ disclosure decisions when
facing proprietary costs (e.g., Verrecchia, 1983; Graham et al., 2005; Boone et al., 2016 ; Glaeser,
2018; Tian and Yu, 2018), considerably less attention is paid to the competitors. Do firms indeed
incorporate peers’ proprietary information into their decision-making? Do they pay attention when
a peer withholds proprietary information? This study answers these questions and examines
whether there exist externalities when a firm withholds proprietary information. More specifically,
I investigate whether firms change investments after observing a peer withholds proprietary
information from mandatory disclosures. | find that, on average, firms increase investments
following a competitor’s redactions from material contracts.

In voluntary disclosure, withholding information is unobservable as outsiders are uncertain
about whether nondisclosure is due to nonexistence of information or due to an unwillingness to
disclose ((Dye, 1985; Jung and Kwon, 1988). However, regulation S-K requires firms to file all
material contracts or agreements with its 8-K, 10-K, 10-Q, or registration statements. Material
contracts can reveal the filing firm’s strategic plan, future commitments, performance expectations,
and other proprietary information. Therefore, firms are allowed to withhold pieces of information
by requesting redactions from a given filing (while completing a process1). The redaction setting
allows me to focus on a sample of firms that withhold information due to unwillingness to disclose.
Using a large hand-collected sample of redactions from new material contracts filed over 2009 to
2018, 1 find that approximately 10% of firms redact at least one material contract annually and
5.2% of material contracts contain redacted information.

More importantly, redacting information from material contracts reveals the withholding

firm’s motives and signals its competitive advantage to other firms. Generally, companies

! The SEC’s process of granting a confidential treatment order is discussed in section 2.1.
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submitting a confidential treatment request claim the disclosure of the information would cause
‘competitive harm’ to their business (e.g., SEC’s Office of the Inspector General; Tian and Yu,
2018). Hence, in an attempt to avoid competition and create knowledge spillovers to competitors,
the redacting firm under Regulation S-K could unintentionally reveal its concern to other firms.
Thus, such redactions can alarm firms and cause them to pay closer attention to the redacting rival.
Although the redacted information is incomplete, because of its proprietary nature, firms may still
infer a signal and gain additional knowledge from the peer’s redaction, which then affect the firms’
expectations and cause them to take action. This is also in line with the notion that managers are
imperfectly informed, i.e., uncertain about optimal investment, and rely on peers as sources of
information (e.g., Gilbert and Lieberman, 1987; Bernard et al., 2020). To illustrate, firms may infer
from a competitor’s redacted R&D agreement that the rival is working on a new innovative project
which may threaten them. For example, in April 2012, Barnes and Noble, Inc. (B&N) formed a
strategic partnership with Microsoft and entered into an agreement to expand the related e-reading
business of B&N. The agreement filed with the SEC redacts information such as the new product’s
features and some functionalities, Microsoft’s certain services, requirements, and so on (see
appendix C.1.). Such redactions may signal to other firms B&N’s strategic intent and impact on
future competitiveness, hence cause them to change their investment strategy in order to compete
with B&N. Similarly, redactions of purchase schedules in an asset purchase agreement may lead a
firm to believe that the redacting competitor is endowed with better information and is expanding.
For example, in October 2014, Tesla Motors filed an investment letter agreement with Panasonic
Corporation, which lays out cooperation on the construction of a battery manufacturing plant in the
U.S. The agreement redacts information about a specific production line and Tesla’s target purchase
guantities (see Appendix C.2.). As the purchase quantity may reveal the filing firm’s production
target, these redactions could alarm peer firms and cause them to pay closer attention to Tesla. In
addition, some firms redact patent applications in licensing contracts (see Appendix C.3.), which
signals that the redacting firm has a promising patent in the process that will potentially bring a
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competitive advantage to the firm.

On the one hand, firms may increase their investments in response to a competitor’s
redactions of proprietary information. As firms observe a competitor’s redactions, they can infer
the redacting rival is improving its competitive standing which may threaten them. Additionally, a
peer’s redaction may indicate that firms are under-invested. The reason is reductions imply that the
redacting rival is developing a competitive edge that is not currently widely owned by other firms,
which may signify that other firms are under-invested compared to the redacting firm. Consistent
with the view that firms advance their competitive position via continuous investment (Shaked and
Sutton, 1987, Bernard et al., 2020), they may respond to a rival’s redaction, as well as to the
increased competitive threats and potential new growth opportunities, by increasing investments.

On the other hand, firms may decrease investments. This is because firms could be deterred
by the redacting rival as the redactions may imply that the rival’s upcoming competitive advantage
will shrink market share for the firms. As a result, firms may decrease investments. Lastly, firms
may not necessarily react to a rival’s redacted material contract. First, the redacted portion of the
agreement may not provide information beyond the subject of the contract itself. That is, firms may
not be surprised at seeing the redactions while knowing the existence of the contract. Second,
redacted information represents incomplete information and sends imprecise signals. The imprecise
signals may do little to affect firms’ beliefs while precise signals dominate. Hence, I may not find
evidence of a firm’s investment in response to a rival’s redacted proprietary information.

I find that firms’ investments increase after observing competitors’ redactions from
material contracts, controlling industry factors such as industry common growth opportunities and
firm characteristics such as firms’ growth opportunities. The former controls the possibility that
peers are exposed to correlated supply and demand shocks and share similar economic conditions.
Breaking down total investments, I further find that firms’ R&D investments dominate capital
expenditures in responding to a rival’s redactions, and acquisition investments do not react. This is
consistent with my expectation as firms usually adjust R&D investments in a more timely manner
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than capital expenditures, and the decision of acquisition investments can be made with more
cautions and can take several years.

To further validate the hypothesis that firms are responding to the withholding of
proprietary information but not to other noisy information made by a rival, | examine whether firms
react equally to different types of peers’ redacted information. Prior studies suggest that
nondisclosure can occur due to both proprietary costs and agency costs concerns (Bens et al., 2011).
Likewise, analytical studies posit that a firm may withhold evidence of both ‘good news’ and ‘bad
news’ to mislead rivals (Clinch and Verrecchia, 1997). Hence, some redactions could arise from
adverse selection, and a rational firm should not react to such redactions. Following prior literature,
I classify agreements based on their key objectives into six categories: Employment,
Credit/Leasing, R&D/License/Collaboration, Customer/Supplier/Vendor, Investment, and
Shareholder/Other (e.g., Verrecchia and Weber, 2006; Boone et al., 2016; Tian and Yu, 2018). |
found that firms react more strongly to peers’ redactions made from investment-related contracts
and R&D/License agreements than other contracts. The reasoning is that information from R&D
or license-related contracts carries higher proprietary costs than do others. An investment-related
agreement reveals more about a firm’s strategic plan than do other types of contracts. Hence, firms
react more strongly to redactions made from those types of material contracts than others.

I next examine cross-sectional variations in firms’ reactions to a competitor’s redactions
by investigating characteristics of both focal firms and redacting firms. First, focal firms that face
more intense competitions are more sensitive to peers’ disclosure and thus may perceive stronger
signal from a rival’s redaction. I find that when firms operate in a more competitive industry or
when firms face less stable product markets, they tend to react to a rival’s redaction more
aggressively. Second, I examine how redacting firms’ attributes affect focal firms’ reactions. I find
that when the redacting firm shows greater performance, measured by ROA, or when the redacting
firm is of similar size to the focal firm, the focal firm react more strongly. The reasoning is that
redactions from a better-performed or a more-closed rival firm convey more credible and stronger
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signal to focal firms compared to a less performance rival or more distant competitor. Hence,
redactions from such rivals spur greater and more aggressive investments.

Lastly, I examine one consequence of reacting to a rival’s redactions — the effect on future
performance. | find that although firms may not necessarily outperform the redacting rivals, by
following the redacting rivals in making more investments, firms are able to improve the operating
performance compared to themselves — measured as the changes in ROA. Hence, the results
demonstrate that while redactions are utilized to avoid incurring proprietary costs, the redacting
firms still incur such costs to some extent.

Overall, my results show that firms increase investments after observing a competitor’s
redactions made from material contracts, and they react more aggressively when they face more
intense competition. A potential concern is that firms are not responding to the redacted proprietary
information but rather to the filed material contracts in general or to other unobserved correlated
characteristics of the redacting firms. | empirically address this concern in several ways. First, |
drop firm-year observations when the rival firms have not filed any new material contracts. Second,
I control for the number of material contracts filed by rivals. Third, | use alternative measures of
peers’ redactions, for example, the ratio of the number of redacted contracts to the total number of
material contracts. Hence, my results capture the incremental effect of redactions after controlling
for material contracts in general. To further address the potential endogeneity issue — firms are
responding to unobserved correlated characteristics of the redacting firms, I conduct a propensity
score matching procedure. To do that, I first match firms on the propensity to redact - That is, |
match redacting firms with a control firm that is from the same industry, has also filed material
contracts, and shares similar characteristics, i.e., growth opportunities. | then compare how firms

react to the redacting peer firms versus the matched control firms?. | continue to document that

2 1deally, | could use two samples of identical contracts, where one contains redactions and the other one
does not, and demonstrate that firms react stronger (i.e., greater investment level) to the redacted contracts.
However, it is not feasible to implicate such a research design, i.e., collecting and verifying contracts.
Hence, | conduct a propensity score matching application on firm-level. More discussion on this is in
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firms only respond to the redacting peers but not the matched firms. Finally, | conduct placebo tests
where | move the filing date of peers’ redacted material contracts one year or two years prior to the
actual filing date and find no statistically significant effects on firms’ investments. Therefore, the
results are robust to all alternative specifications.

My study contributes to several streams of literature. First, it adds new insights into the
literature on the real effect of disclosure, and peer effects of corporate disclosure. While existing
studies explore the effects of disclosure, to my knowledge, no study examines the externalities of
nondisclosures. Prior studies suggest that information disclosed by firms causes peer firms to revise
their prior beliefs and to modify subsequent investment decisions (e.g., Durnev and Mangen, 2009;
Beatty et al., 2013; Li, 2016). My study shows such externalities also exist when firms withhold
information. With a sample of redactions from material contracts, | utilize a setting where firms
withhold information mainly due to proprietary cost concerns, and the concerns are observable by
peers. My findings suggest withholding proprietary information affects peer firms’ expectations
and causes them to alter investment decisions.

Additionally, prior studies mainly focus on the externalities of financial statements to peer
firms. Financial statements mainly present backward-looking information and thus represent
nonproprietary information disclosure. In contrast, this study focuses on disclosure of proprietary
information. In a review paper, Roychowdhury, Shroff, and Verdi (2019) argue that if firms
withhold information due to proprietary cost concerns, then there should be evidence showing that
companies indeed incorporate proprietary information into their decision-making. This study
provides evidence in line with that argument.

Second, my study complements and extends the literature on corporate disclosure and
product market competition. Both analytical and empirical studies suggest that firms may withhold

proprietary information to avoid competition and creating knowledge spillovers to competitors

section 5.



(Verrecchia (1983); Verrecchia and Weber, 2006; Boone et al., 2016; Tian and Yu, 2018). My
study extends the literature by showing that although withholding information may prevent
competitors from exploiting a firm’s information advantage, when such withholding behavior is
observable to peers, it can encourage peers to make more investments and hence spur competition.

Lastly, my findings have implications for both regulators and corporate decision-makers.
For redacting firms, this study empirically shows that firms redacting proprietary information still
can incur proprietary costs, as rivals may take action based on the information conveyed by
nondisclosure. For regulators, this study demonstrates an unintended consequence of redacting
from material contracts.

The remainder of the paper is organized as follows. Chapter 2 discusses the regulation
background, prior related research, and hypotheses development. Chapter 3 describes the data and
empirical tests. Chapter 4 reports the descriptive analysis and results, Chapter 5 discusses potential

endogeneity issues and robustness tests, and Chapter 6 concludes.



Chapter 2: Background, Literature Review and Hypothesis Development

2.1 Background on Redactions

Regulation S-K Item 601 requires a firm to file all material contracts as an exhibit to a
firm’s SEC filing, such as a registration statement, Form 10-K, Form 10-Q, or Form 8-K. Material
contracts often contain sensitive information that may be beneficial to competitors. Hence, Rule
406 of the Securities Act of 1933 allows firms to submit a confidential treatment request (“CTR”)3,
A CTR is an application made by a firm to the SEC requesting that certain information contained
in a contract or an agreement be afforded “confidential treatment” and thus redacted from the firm’s
SEC filing and not publicly disclosed for a specified period. A firm filing for confidential treatment
must support its request by citing at least one of nine specific exemptions under the Freedom of
Information Act (or “FOIA”). In general, companies rely on the exemption for “trade secrets and
commercial or financial information obtained from a person and privileged or confidential,” which
is commonly referred to as “the (b)(4) exemption”. In fact, firms that seek confidential treatment
of required disclosures almost always argue that the required disclosure would cause substantial
harm to their competitive position (Tian and Yu 2018). After evaluating the CTR, the SEC’s
decision to grant or deny the CTR is issued in a confidential treatment order (“CTO”). Once
approved, the CTO permits the firm to file its mandatory regulatory report, but with pieces of
information redacted. The original, un-redacted version of the filing is maintained by the SEC and
is not publicly available. Firms can request that a CTR last for up to 10 years and can apply for
extensions afterward. When a CTO expires, any interested individual or organization can obtain

the original, unredacted documents under the rights afforded by the FOIA.

2.2 Review of the literature

3 Since March 2019, firms are no longer required to submit a CTR to redact information from material
contracts.



This study is closely related to corporate disclosure literature. Early analytical studies on
voluntary disclosure support full disclosure of private information based on an adverse selection
argument (Milgrom, 1981; Grossman, 1981; Milgrom and Roberts 1986, etc.). That is, when
managers are known to withhold information, investors discount the quality of goods to the lowest
possible value. This drives managers to make full disclosure. Later studies introduce exogenous
disclosure costs that support a partial disclosure equilibrium (Jovanoic 1982; Verrecchia 1983 and
Dye, 1985). For example, Verrecchia (1983) shows that the manager’s disclosure decision depends
on whether there exist proprietary costs. When the realization of good news is not sufficiently high
to justify the proprietary cost, a manager is motivated to withhold information and would not cause
a negative market reaction.

Empirically, prior studies have utilized redacted material contracts to examine the relation
between competition and managers’ decisions to withhold proprietary information. The literature
generally finds that firms are more likely to redact information from material contracts when they
have greater incentives to protect their competitive advantage. Verrecchia and Weber (2006) find
that firms are more likely to redact information when they face more competition, and redaction
leads to increased adverse selection from the capital market. Boone et al. (2016) investigate the
determinants of redaction at initial public offerings (IPOs). They find that redacting firms are
younger, spend more on research and development, receive venture capital financing, and face
greater potential competitive threats. This suggests that redacting firms face high proprietary costs.
They also find that redacting firms exhibit superior financial performance post-1PO, consistent with
the view that redacting proprietary information signals competitive advantages. Glaeser (2018)
provides evidence that firms that begin pursuing trade secrecy increase their propensity to redact.
Tian and Yu (2018) examine and find that product market instability and product threat from new
rivals influence firms’ decision to redact information from material contracts. Overall, the existing
literature generally agrees that firms redact proprietary information from material contracts to retain
a competitive advantage. Lastly, Lee (2015) shows that analysts and the market react favorably to
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the redaction, indicating that redaction from material contracts sends a credible signal of the
proprietary nature of the withheld information. My study complements the redacted disclosure
literature by investigating the spillover effect of redactions on peer firms.

This study is also related to the literature on corporate investments, and especially how
investments are affected by peer firms’ disclosure. Information disclosed by peer firms can affect
managers’ information set and thereby alters their investment choices. Bernard et al. (2019) provide
direct evidence that firms rely on peers’ information to make investment decisions. The authors
construct a firm-pair data set of each searching firm’s acquisition of rival firms’ SEC filings using
server logs of the SEC’s EDGAR database. They find a positive relation between information
acquisition and subsequent similarity in the levels of capital and R&D investments, suggesting
firms mimic peers’ investment levels. In a recent study, Zhang (2020) uses a sample of
pharmaceutical companies and finds that the disclosures of clinical trial initiation from competitors
can affect firms” R&D activities. Similarly, Kim and Valentine (2021) investigate the effect of
patent disclosures on corporate innovation and find that innovation increases for firms whose rivals
reveal more information and decreases for firms whose own disclosures are divulged to
competitors.

A few studies also examine the externalities of peers’ disclosures for investments.
Badertscher et al. (2013) find that private firms operating in industries with greater public firm
presence tend to invest more efficiently. They argue that peer-firm disclosures improve investment
efficiency by reducing overall industry uncertainty. A few papers document the negative
externalities of disclosure on investment. The negative externalities occur when firms untruthfully
report their information, which in turn distorts peers’ investments. For instance, Durnev and
Mangen (2009) find that announcement returns of a restatement firm predict subsequent investment
decisions of its peer. They argue that announcements of restatement lead peers to revise their prior
beliefs about their investment projects. In related works, Beatty et al. (2013) and Li (2016) examine
a firm’s investment behavior in periods when one of its peers commits fraud by overstating
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earnings. They argue that the overstated earnings of a peer firm cause managers of focal firms to
believe that industry prospects are rosier than they truly are, which leads focal firms to over-invest.
In addition, a few studies show that managers learn from the stock prices of peer firms (e.g.,
Dessaint et al., 2019; Foucault and Fresard, 2014 ). Overall, this literature suggests that firms
closely rely on peer firms’ disclosures to make investment decisions.

There are two key differences between these studies and my study. First, prior studies
examine the externalities of disclosure, but my study investigates the externalities of nondisclosure,
and more specifically, the peer effect of known withholding of proprietary information. Second,
prior studies mainly look at the effect of peers’ nonproprietary information, whereas this study
focuses on proprietary information.

2.3 Hypotheses Development

Investments and rivals’ redacted proprietary information

In a voluntary scheme, nondisclosure could occur due to either a lack of information or an
unwillingness to disclose. Hence, outsiders are uncertain about whether a firm has withheld
information or not. When firms redact a portion of proprietary information from material contracts
to retain or gain competitive advantage, the redactions allow outsiders to observe such withholding
behavior. Although firms may not be able to untangle the exact detailed information, the inference
that they draw from redacted information may affect their expectations and thus may be
incorporated into their decision-making.

On the one hand, firms may increase investment in response to a rival’s redactions.
Redactions from a rival’s material contract can cause firms to re-assess current and potential threats.
As firms infer from redactions that the competitor is improving its competitive standing, they may
perceive more severe threats than they would otherwise do. Stronger threats may push them to
invest more aggressively in order not to fall behind. This is in line with prior studies, especially

studies in industrial organization, which document that firms’ investment strategies are often
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shaped by competition from peer firms. For instance, Gilbert et al. (1987) show that firms with
large market shares tend to invest in a way to maintain their market shares. Additionally, firms that
operate in a competitive industry often must engage in R&D competition in order to survive (Aoki,
1991; Malueg et al., 1997; and so on).

Furthermore, firms may gain additional knowledge from rivals’ redactions. Rivals’
redactions may indicate that the focal firms are under-invested, and therefore motivate and guide
them to explore new investment opportunities. Different from financial statements, material
contracts contain mainly forward-looking information such as future commitments or investments.
Redactions from certain agreements, for example, research and development agreement, strategic
alliance contract, etc., may reveal that the redacting firm is currently building up a competitive edge
that is not obtained by other firms. Perceiving the message, firms may actively explore investment
opportunities that they would otherwise pass by. Taken together, a rival’s redactions may cause
firms to re-assess threats and may guide them to explore new growth opportunities. Responding to
the more serious threat as well as possible new investment opportunities, firms may increase
investments.

On the other hand, firms could decrease investments as they can be deterred by the
inference drawn from a rival’s redactions. For example, as firms perceive that the redacting
competitor is signaling its competitive advantage through redactions, firms may believe that the
market share will decline and decide to scale back and decrease investments. Hence firms may
reduce investments after observing a rival’s redactions. Additionally, firms may not necessarily
react to a rival’s redactions from material contracts. First, redactions may not convey any new
message to firms. For instance, redacted information may not carry a message beyond the subject
of the contract itself. Second, redactions represent incomplete information and imprecise signals.
For example, the procedure of granting confidential treatment orders cannot preclude firms from

redacting information to hide bad news. That is, the signal is not precise. Firms may not react to
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imprecise signals as prior precise signals about growth opportunities dominate their decision-
making. Therefore, firms may not respond to a rival’s redactions from material contracts.
My first hypothesis is stated in null format, as follows:

HI: Firms’ investments do not respond to a competitor’s redaction made from material
contracts.

Reaction to different type of contracts

A firm may not react equally to all types of a peer’s redacted information. Prior studies
suggest that unwillingness to disclose could be due to both proprietary costs and agency concerns
(e.g., Verrecchia 1983; Bens et al., 2011). Agency-related concerns could lead managers to
withhold information that would reflect poorly on their managerial ability or performance. In
addition, Clinch and Verrecchia (1997) propose that a firm may withhold evidence of both ‘good
news’ and ‘bad news’. In their model, a firm chooses to withhold information of either very high
or very low demand to exploit incorrect production decisions made by rivals. Hence redactions
could arise from adverse selection and a rational firm should not react to such redactions made by
a rival. | expect that firms will react stronger to certain redactions through which they perceive
stronger and more precise signals. Whether a firm perceives a stronger and more precise signal
depends on two factors associated with the redacted contracts. First, how closely the redacted
information reflects the redacting firm’s investment strategy. Second, how much the redacted
information reflects proprietary cost concerns. Following prior literature, | classify redacted
material contracts into six categories: Employment, Credit/Leasing, R&D/License/ Collaboration,
Customer/Supplier/Vendor, Investment, and Shareholder/Other. Among all the contracts,
investment-related contracts reveal more about a firm’s strategic plan than do other types of
contracts. Moreover, R&D/licensing/Collaboration contracts carry greater proprietary costs. For
instance, an R&D contract generally redacts information such as technical designs, patent
applications, etc. These contracts are less likely to contain information related to agency costs.

Hence, | expect firms to react more strongly to investment-related contracts and
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R&D/License/Collaboration agreements.
H2: Firms’ investments react more strongly to a competitor’s redactions made from
investment-related agreements and R&D/Licensing/Collaboration related contracts,
compared to other types of contracts, ceteris paribus.

Characteristic of focal firms and reactions to rivals’ redactions

Firms that face intense competition are forced to constantly invest and innovate in order to
survive and stay competitive. It is especially true for firms undergoing competitive changes or
facing an unstable product market. For instance, firms selling newer products or products that are
subject to more technological risk could engage in an escalating series of actions simply to maintain
pace with opponents. As firms face more pressure from the competition, they are likely to pay
closer attention to rivals and more sensitive to the redacted proprietary information. Hence, they
may perceive stronger signals from the redactions. Therefore, when firms operate in a competitive
industry or when their product markets are less stable, peers’ redactions from material contracts
could spur greater and more aggressive investments.

H3a: The spillover effect of redacting proprietary information is stronger for firms that
operate in competitive industries than those in concentrated industries, ceteris paribus.

H3b: The spillover effect of redacting proprietary information is stronger for firms with a
less stable product market, ceteris paribus.

Characteristic of redacting firms and reactions to rivals’ redactions

While withholding of proprietary information signals about future competitiveness,
redactions made by different types of rivals may not convey same information. Compared to a less
performed firms, redactions made by a high-performance firm may send more credible signal. For
example, the chance that a firm is hiding bad news is higher for less performed firms compared to
a better performed firms. Additionally, focal firms may perceive stronger threats when a better
performed firm redacts its material contract. For instance, the better performed firm are more likely
to successfully develop a competitive edge. Therefore, firms may react more strongly when a high-

performance peer redacts its material contract than when a less-performance rival.
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Similarly, when a more close-sized competitor redacts proprietary information, the
redactions send a stronger signal and bring an immediate threat. Firms within a peer group are
affected by similar economic conditions related to the demand, supply, labor availability, input
costs, etc. This applies in particular to peers of similar size. Similar-sized peers tend to be more
value-relevant and compete more directly and closely with each other compared to distant
competitors. For example, their customer and/or supplier pools often overlap to a greater extent,
they are more likely to be compared to each other by analysts and by investors in the capital markets,
and they often serve as peers in relative performance evaluations. Therefore, when a similar-sized
rival redacts from material contracts, the firm is likely to respond more strongly and invest more
aggressively.

H4a: The spillover effect of redacting proprietary information is stronger for firms when
a better performance rival firm redacts, ceteris paribus.

H4b: The spillover effect of redacting proprietary information is stronger for firms when
a similar-sized peer redacts, ceteris paribus.
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Chapter 3: Data and Research Design

3.1 Data

My study requires data about redaction requests made to the SEC, so | begin with
confidential treatment orders (CTO) from the SEC. CTO filings are available on the SEC’s EDGAR
website starting May 2008. | download all 16,711 CT Orders filed between May 2008 and
December 2019. Next, | use python to extract the following information from the downloaded
CTOs: filing form, filing date, and exhibit number for which a redacted disclosure appears (See
Appendix A for an example). Note that one CTO could contain multiple redacted exhibits, and |
extract all such exhibits. | trace 33,419 redacted exhibits using the extracted filing information.
Then I use a filing firm’s CIK and report date* to match a firm-year observation in COMPUSTAT.
This generates 15,553 agreements that can be matched to COMPUSTAT firm-year observations.

I then restrict the redaction sample to start from 2009 to assure the completeness of the
redacted reports (as CTO filings are available from May 2008) and to end in 2018 so | have all
necessary financial variables, as my tests use investment data one-year after the redacted contracts.
I only retain those filed with the 10-K, 10-Q, or 8-K to ensure that the redacted exhibits represent
new contracts. A material contract could be filed with a registration statement, Form 10-K, Form
10-Q, or Form 8-K, etc. Some (i.e., registration statements) contain mostly outdated contracts
initiated in the past. A few CTOs refer to the same redacted exhibits, thus | exclude 583 duplicate
agreements. Lastly, | exclude 1,295 redacted reports from the financial (SIC 6000-6999), utilities
(SIC 4900-4999), and public administration industries (SIC 9000-9999), because these industries
tend to be regulated and have different disclosure environments and financial structures. My final

redaction sample contains 10,810 redacted reports, representing 4,232 unique firm-year

“1 drop exhibits when the report date is missing. Report date could be missing, i.e. when the exhibits filed
with registration statement s-1, s-4, et.. | use report date but not filing date to identify the closest year on
Compustat as the agreement date usually is closer to the report date than the filing date.
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observations for 1,704 unique firms. Table 1 panel A presents the selection procedure of the
redacting sample.

For main regression sample, | start with COMPSTAT firm-year observations from 2009
and 2019. | then drop foreign firms and observations from the financial, utilities, and public
administration industries. Redacting firm-year observations are also excluded from all testing
sample. | then require all observations have necessary data to compute core variables. Lastly, | drop
firm-year observations when corresponding peers have not filed any new material contracts®. With
this, 1 compare firms’ investments when their rivals have filed at least one redacted material
contract with firms when their rivals have filed at least one material contract. The process yields a
final sample of 21,399 firm-year observations in my main primary tests. Table 1 panel B shows the
procedure of constructing my main regression sample.

3.2 Research Design
Main Effect Tests

To examine whether a firm’s investment decision is affected after observing redactions of
proprietary information made by a competitor, | employ a model that includes fundamental factors
known to explain investment decisions. | then augment the fundamental model with a binary
variable, Redacting Peer Dummy; ., that equals 1 if at least one rival of firm i has filed a redacted
material contract in period t. | define rival firms as firms operate within the same four-digit SIC
industry®. Firms with the same four-digit SIC code are considered head-on competitors, and the
definition is often used in strategic management studies (e.g., Hansen and Hill, 1991; Montgnomery

1985). This also follows the accounting literature. For example, Jung (2013) argues that buy-side

5 There are 560 firm-year observations that have not filed any new material contracts after applying all
other selection criteria. The results are similar if | do not drop those observations.

6 1 also use three-digit SIC as well as the Hoberg and Phillips’ rival definition (Hoberg and Phillips, 2010,
2016) to define peer firms. The results hold through all tests except the tests examining the effect of
different types of contracts. This could be due to the fact that closer peer firms (based on four-digit SIC) are
more sensitive and able to interpret the redacted information.

17



analysts employed by institutions follow firms that are primarily within the same four-digit SIC
code.

InvestmentDecisions; +; = @y + @jRedacting Peer Dummy;  +
a,Avg Industry Past Investment;, + asLn Avg Peer Contracts;, +
asAvg Industry MTB; ; + asAvg Industry SalesGrowth; + agLn Asset;; +
aSalesGrowth; + agMTB; ,_1 + agTangibility; . + a;gMarket Leverage;; +
ay,Cash Holidngs;; + ay,Ln Age; + + ay3Dividend;  + ay4L0ss; ¢ +
ays0peratingCycle; ; + a;¢Std(Investment);  + a,,Std(Sales);+ + IndustryFE +
YearFE + €141 1)

Dependent Variables

The dependent variable InvestmentDecisions;;,, represents firm i’s investment
decisions in year t+1. To test the main hypothesis (H1) and the hypothesis about the effects of
different types of rivals’ redacted contracts (H2), I use total investment as the dependent variable.
Total investment is defined as capital expenditures plus R&D expenditures and acquisitions, minus
cash receipts from sales of property, plant, and equipment, all scaled by lagged total assets.

Main Independent Variable and Controls

The primary independent variable of interest is the dummy variable
Redacting Peer Dummy; ¢, which takes the value of one if at least one rival of firm i has filed a
redacted material contract in period t. The coefficient @, measures the average difference between
the investment decisions of firms after observing a rival’s redacting contracts, and those of control
firms. The control firms include other firms that peers do not file redacted material contracts, and
the same firms but in other years in which no rivals redact contracts. In addition, two alternative
measures are employed. First, the ratio of redacted contracts to the total number of contracts. This
measure addresses the concern that firms are reacting to material contracts but not necessarily to
the redacted proprietary information in the material contracts. Second, the ratio of redacting rival
firms to the total number of rival firms. This measure provides initial evidence on whether the
existence of multiple redacting competitors exacerbates the effect. H1 predicts a positive a4,

suggesting that firms react to a rival’s redacted material contracts with increased investments.
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The control variables include two sets of controls. First, I control for industry-wide
common growth opportunities: the average value of prior investments’, the average book-to-market,
and the average sales growth for an industry®. This is to control for the possibility that redactions
from material contracts capture underlying growth opportunities common to all firms in the same
industry. In addition, the average number of peers’ contracts is included as a control®. Second, |
consider firm fundamental factors. Market-to-book ratio, sales growth, age, and size are included
to proxy for growth opportunities following prior literature ( Biddle et al, 2009; Rozenbaum 2019).
Cash holdings, leverage, operating cycle, loss indicator, sales volatility, investment volatility, and
dividend payout indicator are included since these are found previously to be related to investment
(e.g., Biddle et al., 2009). For example, financial leverage and low cash reserves may constrain
firms’ ability to invest. Year and industry fixed effects are included to control for unobserved time-
variant factors that are common across all firms and unobserved time-invariant industry factors,
respectively1°. Detailed explanations of all variables and their construction are provided in
Appendix A. The standard errors are clustered by industry-year. Thus, | allow observations in the
same industry and year to be correlated and assume that observations in different industries or years
to be uncorrelated!. This provides additional robustness to the concern that firms in the same
industry are exposed to similar supply and demand shocks and thus their investments may move
together. To mitigate the effects of outliers, | winsorize all continuous variables at the 1% and 99™

percent level.

7 Control for the prior investment made by the firm instead of average value of prior investment made by
firms in the same industry generates similar results.

8 Note that I define an industry based on two-digit SIC code. Robustness checks show that controlling for
peers’ (based four-digit SIC code) average past investments and growth opportunities generates similar
results. | decide to include industry (2-digit SIC) rather than peers (4-digit SIC) average past investments
and common growth opportunities as the latter could cause multicollinearity issue especially in the cases
when there only exist few firms in a peer group.

9 Note that the results hold but are relatively weaker in some tests if | include the total number of contracts
and the total number of firms in a peer group.

10 Results hold but are relatively weaker if I include firm fixed effects.

1 Al results hold if I cluster standard errors by firm or by industry alone.
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Chapter 4: Descriptive Statistics

Table 2 presents summary statistics for the redaction sample. Panel A of Table 2 describes
the distribution of redaction contracts and material contracts by year. Over 2009 to 2018, there are
10,810 material contracts out of approximately 208,000 that contain redactions (approximately 5%),
with the highest number of 1,277 (out of 21,903 total contracts) in 2010, and the lowest at 942 (out
of 1,9311 total contracts) in 2017. Panel B of Table 2 presents the top ten industries with redacted
disclosures based on the two-digit SIC industry classification. Firms that filed redacted contracts
are largely from Chemical and Allied Products, Business Services, Electronic and Other Electric
Equipment, which represent more than 60% of the total sample. Panel C of Table 1 shows the
distribution of redacted agreements by contract type. Customer/Supplier/Vendor related contracts
account for the largest portion of the sample, which is about 40%. The second-largest category is
R&D/License/Collaboration related contracts, representing about 30% of the sample.
Credit/Leasing and Investment related agreements each account for 11% of the sample, and
employment-related and Shareholder/Other agreements each comprise about 3% of the sample.
Overall, the sample distribution is similar to those in prior studies (Verrecchia & Weber, 2006;
Boone et al., 2016).

Table 3 presents summary statistics for the full sample excluding the redacted firm-year
observations. The mean of Redacting Peer Dummy is about 63 percent. However, the average
ratio of redacted contracts and ratio of redacting peers are low, at 0.015 and 0.085, respectively.
This suggests a pervasive occurrence of redacting firms across peer groups, but a small number of
firms filed a redacted agreement within a peer group. Also, a redacting firm is more likely to occur
in peer groups that consist of larger numbers of firms. On average, firms invest 15.9 percent of total

assets, and varies from the 25" percentile of 3.5% to the 75" percentile of 17.4%.
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Chapter 5: Empirical Results

5.1 Main Specification and Results

My first hypothesis explores whether a firm reacts to a competitor’s redacted proprietary
information by increasing investment. Table 4 reports the regression results using specification (1).
The dependent variables are total investment. I use three different measures of peers’ redacted
material contracts. First, an indicator variable, which equals 1 if there is at least one peer firm
redacted material contract in period t-1, and results are presented in column (1). Second, the ratio
of the number of redacted contracts to the total number of contracts in a peer group is shown in
column (2). Third, the ratio of the number redacting competitors to the total number of peers is
shown in column (3). Using the ratio of redacted contracts (column (2)) considers the possibility
that a firm is responding to the contract but not the redacted information.

The significant positive coefficients on the redaction measures in all three specifications
provide evidence that firms react to a rival’s redacted material contracts with increased investment
(coefficient=0.035, 0.979 and 0.186; t-statistic=7.795, 5.461, and 6.169 correspondingly in column
(1), (2) and (3)). The results using the ratio of the number of redacting rivals to the total number of
rivals (shown in column (3)) provides initial evidence that when multiple competitors redact
proprietary information, it increases competitive threats to the focal firm, hence the focal firm reacts
more aggressively.

The estimated coefficients for control variables are generally consistent with prior literature
and my expectations. For example, average investment, Sales Growth, and MTB are significantly
positively related to total investment, consistent with the notion that firms make more investments
when they have more growth opportunities. Firm size, market leverage, firm age and operating
cycle are negatively related to total investments, whereas cash holdings, sales volatility and
investment volatility are positively related to total investment. These estimated coefficients are

consistent with prior literature (i.e. Biddle et al. (2009)). Column (4) and column (5) show the
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results of robustness checks. Column (4) presents the results after including firm fixed effect instead
of industry fixed effect and column (5) reports the results after clustering standard errors by firm
rather than by industry. The coefficients on redacting peer dummy are significant in both
specifications. (coefficient=0.02 and 0.035; t-statistic=4.933 and 7.390 in column (4) and (5)
respectively).

Table 5 reports the regression results after delineating the total investments into capital
expenditures (column (1)), R&D expenditures (column (2)), and acquisition-related expenditures
(column (3)). Firms frequently make and update decisions regarding capital investments and R&D
spending in order to grow businesses and build competitive advantages over rivals. Peer firms’
disclosures are an important source of information that a firm actively extracts from and relies on
to make decisions related to capital expenditures, as well as R&D investment (Bernard et al., 2020).
In contrast, the decision to engage in an acquisition can have far-reaching consequences and is
usually made with more caution. Given that peers’ redacted contracts represent incomplete and
imprecise information, the decision to engage in an acquisition is less likely to be related to
redactions in peers’ proprietary disclosure?. Hence, | do not expect the acquisition expenditure to
be related to a rival’s redaction.

The coefficients on the redaction measures are significant in columns (1) and (2), but not
in column (3)*. This suggests that firms increase capital and R&D expenditures but not acquisition
investment after observing a competitor’s redacted material contract, consistent with my
expectation. The lack of significance on acquisition-related expenditures also suggests the findings
are not spurious. Also note that the coefficient on Redacting Peer Dummy is significantly greater

when R&D expenditure is dependent variable (coefficient=0.027 and t=7.139) than that when

12Even if firms modify acquisition related investment decisions in response to a competitor’s redaction, the
effect will likely show on financial statements in much later period.

13 Untabulated results show that using the other two measures generate similar results - the ratio of redacted
contracts to total number of contracts and the ratio of redacted firms to total number of firms.
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capital expenditure is the dependent variable (coefficient=0.005 and t=3.677), suggesting the effect
is stronger for R&D expenditures.
5.2 Reactions to Redactions Made from Different Type of Contracts

H2 examines whether a firm react differently to different types of a peer’s redacted
information. I expect that firms will react stronger to certain redactions through which they perceive
stronger and more precise signals.

Following prior literature, | classify contracts into subcategories based on the key objective
of the contracts: (i) Customer/Supplier/Vendor includes inventory and supply, manufacturing,
distribution, marketing, reseller, vendor and production-related contracts; (ii) R&D/license
/collaboration involves license, royalty, patent, research development, joint ventures or strategic
alliance agreements; (iii) Credit/Leasing includes credit or lease agreements; (iv) Investment
involves capital expenditures, such as asset or equipment purchases or transfer, acquisitions, and
financial asset investments such as security purchases; (v) Employment involves contracts with a
firm’s employees; (vi) Shareholder/Other involves those with shareholders or other agreements
such as litigation agreements. Investment-related contracts reveal more information about strategic
plans, and R&D/license/collaboration agreements carry higher proprietary costs, hence | expect
that the spillover effect of redactions on peers’ investment is stronger for investment-related
contracts and R&D/license/collaboration agreements.

Table 6 reports the regression results. Consistent with H2, total investments (column (1))
and R&D increase following competitors’ redactions from these types of contracts 14. The
coefficients on Redacting Peer Dummy-R&D/license/Collaboration is 0.026 (t=4.530) and on
Redacting Peer Dummy-Investment is 0.029 (t=4.360). The coefficient on Redacting Peer Dummy-

Customer/Supplier/Vendor is marginally significant (coefficient=0.08 and t=1.772) and significant

14 Since these subtests show firms mainly respond to peers’ redactions from R&D/license/collaboration
agreements and investment-related contracts, | conduct all tests by using Redacting Peer Dummy from only
these two types of contracts. The results hold through all tests.
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different and smaller from the coefficients on Redacting Peer Dummy-R&D/license/Collaboration
(F test=6.41 and p-value=0.012) and Redacting Peer Dummy-Investment (F-test=4.59 and p-
value=0.0326). Overall, the results show firms react stronger to peers’ redactions made from R&D,
licensing and collaboration related contracts and investment related agreements. Delineating the
total investments into R&D expenditures (column (2)) and capital expenditures (column (3)), I find
the results are mostly driven by R&D expenditures.

5.3 Firms’ characteristics and the spillover effect

I next explore how the spillover effect of withholding proprietary information
varies with firm characteristics by examining both focal firms (H3) and redacting firms (H4). First,
focal firms face more intense competitions are more sensitive to a rival’s information and could
perceive a stronger signal and a greater threat from a competitor’s redaction. Hence those firms
may react more aggressively. | measure competition faced by focal firms from two aspects — focal
firms’ industry concentration and stability of the focal firm’s product market.

Second, redactions made by different rivals may not send same level of signal. Redactions
made by a high-performance rival may carry greater credibility compared to a less-performed peer.
Similarly, when a more-closed competitor redacts, it sends stronger signal and brings immediate
threats. | investigate the role of redacting rivals by examining their ROA and the relative size.

To test H3 and H4, | estimate specification (1) separately for High- and Low- groups, and
then | conduct F test to test whether coefficients on the Redacting Peer Dummy are significantly
different. To define High- and Low- groups, | first sort a specific firm characteristic (that is HHI,
Product Market Futility, ROA, or relative size) into quartiles, and I define High- groups as the firms
with the character falls into top quartile and define Low- groups as the firms when the character
falls into bottom quartile.

The spillover effect and focal firms’ competition

H3a predicts that the spillover effect of redacting proprietary information is stronger for
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firms that operate in competitive industries than those in concentrated industries. When firms
operate in a competitive industry, the redactions from material contracts could stimulate peers to
respond with greater and more aggressive investments. In contrast, firms in a concentrated industry
are relatively immune from the threat of entry and liquidation. They may also have an incentive to
invest and innovate to maintain their monopoly rents in the future. However, because they face
relatively less pressure than firms in a competitive industry, they react less strongly than firmsin a
competitive market.

I use Herfindahl-Hirschman Index to proxy for industry concentration level. Table 7
presents the results. Column (1) shows the results of examining equation (1) for observations that
fall in bottom quartile of the distribution of HHI. Column (2) presents the results for firms that fall
in top quartile of HHI. A lower value of Herfindahl indicates a more concentrated market. Hence,
| predict that the coefficient on Redacting Peer Dummy in column (1) to be significantly greater
than that in column (2). The result is consistent with my specification and thus HZ2a
(coefficient=0.076 and t-statistic =8.376 in column (1) and coefficient=0.011 and t-statistic =2.124
in column (2)). An F-test show the Chi-Square is 39.55 (Prob > chi2 is 0.000) indicating the
coefficients are significantly different.

Since the Herfindahl-Hirschman Index provides a static competition measure, |
compliment it with a dynamic measure — the stability of a firm’s product market. H3b predicts that
the spillover effect of redacting proprietary information is stronger for firms operating in less stable
product markets. These firms are expected to pay closer attention to rivals and be more sensitive to
rivals’ proprietary information, as an unstable market poses significant competition threats to firms.
In contrast, firms in more stable markets are less threatened by competitors’ withholding
proprietary information and thus may react less aggressively to the redacted proprietary
information.

My proxy for product market stability is a measure developed by Hoberg, Phillips and
Prabhala (2014), called product market fluidity. The measure captures instability in a given firm’s
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product market environment by assessing changes in peers’ product descriptions relative to the
firm’s product descriptions. The process involves measuring the overlap between words in a firm’s
business description from its 10-K filing and the vector of aggregate absolute change in usage of
each word in the product market universe from year t-1 to year t. Intuitively, an increase in product
fluidity indicates that there exists more entries or exits into the product market.

Column (3) and column (4) of Table 7 displays the results. Column (3) shows the results
of examining equation (1) for observations that fall into top quartile of the distribution of product
market fluidity. Column (2) presents the results for firms that fall into bottom quartile of product
market fluidity. As higher product market fluidity represents greater exposure to product market
threats due to product market instability, | predict that the coefficient on Redacting Peer Dummy
in column (3) to be significantly greater than that in column (4). The result is consistent with my
specification and thus H3b (coefficient=0.049 and t-statistic =4.022 in column (3) and
coefficient=0.006 and t-statistic =1.117 in column (4)). Notice that results in column (4) suggest
firms may not react to a competitor’s redaction when the firms face very stable product markets.
An F-test show the Chi-Square is 11.45 (Prob > chi2 is 0.007) indicating the coefficients are
significantly different.

The spillover effect and the redacting rival’s characteristics

H4a predicts that firms react more strongly when a high-performing peer redacts its
material contracts than when a low-performing rival redacts. Better-performed peers are more
likely to redact proprietary information and are more likely to successfully develop competitive
advantage than less-performed rivals. Therefore, high-performing redacting rivals send stronger
and more credible signal. T use ROA to measure redacting rivals’ performancel5. Table 8 presents
the results. Column (1) shows the results of examining equation (1) for observations that fall in

top quartile of the distribution of redacting firms” ROA. Column (2) presents the results for firms

15 If there exist multiple redacting rivals in a given year, | retain the one with greatest ROA.
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that fall in bottom quartile of redacting firms’ ROA. Note that all control firms or firms that do not
have any peer filed redacted material contracts are included in both groups. | predict that the
coefficient on Redacting Peer Dummy in column (1) to be significantly greater than that in column
(2). The result is consistent with my specification and thus H4a (coefficient=0.070 and t-statistic
=10.633 in column (1) and coefficient=0.016 and t-statistic =2.884 in column (2)). An F-test show
the Chi-Square is 52.42 (Prob > chi2 is 0.000) indicating the coefficients are significantly different.

Lastly, H4b examines whether the spillover effect is stronger for firms when a similar-
sized peer redacts material contracts. When a similar-sized peer firm redacts proprietary
information, it sends a stronger signal and brings an immediate threat to the firm. On the other hand,
different-sized peers can also affect firms’ decision-making. For example, small firms may follow
industry leaders to identify growth opportunities, while large firms may watch small firms’
innovation activities. However, because they face relatively less direct competition and less threat,
they may react less strongly than peers with similar size to the redacting firm.

| first define relative size as the absolute value of the difference between a firm’s sales and
sales of a redacting peer®®. The similar-sized sample includes observations falling into the lowest
quartile of the distribution, while the different-sized sample includes those in the highest quartile.
I predict that 8, using the similar-sized sample will be significantly greater than that using the
different-sized sample.

Column (3) of Table 8 shows the result of estimating equation (1) using the similar-sized
sample, whereas column (4) displays that of using the different-sized sample. The coefficient on
Redacting Peer Dummy is significant and positive in column (3) (coefficient is 0.139 and t-statistic
is 9.524) but not significant in column (4) (coefficient is 0.004 and t-statistic is 0.946). An F-test
shows the difference between these two coefficients is significantly different from zero (the chi-

squared value is 83.50, and p-value <0.000). Hence, the result is consistent with my prediction.

16 If there exist multiple redacting rivals in a given year, | retain the one with closest sale to the firm. I also
proxy the relative size using market capitalization and my results are similar.
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Overall, the cross-sectional variations in the sensitivity of a firm’s investment to a rival’s
withholding of proprietary information are consistent with the view that the spillover effect is
stronger when a firm faces more and direct competition. In particular, the spillover effect is stronger
when a firm operates in a competitive industry, faces less stable product markets, or when a similar-
sized competitor redacts proprietary information from material contracts.

5.4 Future performance

This section investigates one consequence of responding to a rival’s redacted proprietary
information — the effect on future performance. On one hand, firms may improve performance as
they may gain additional knowledge from a competitor’s redactions and make timely investments.
On the other hand, firms may experience worse performance because redactions represent
incomplete information, firms can make sub-optimal decisions by reacting to the imprecise signal
sent through redactions. To investigate of the spillover effect on future performance, | examine two
performance measures, change in ROA and change in Net Profit Margin. To accommodate the
model, that is having change variable as the dependent variable, | employ all change variables as
controls.

Table 9 displays the regression results. Column (1) and column (2) report the results of
changes in ROA in year t+1 and year t+2, respectively. The coefficient on Redacting Peer Dummy
is significantly positive for the first year but not the second year (coefficient=0.017 and 0.001 and
t-statistic=2.002 and 0.051 in column (1) and (2), respectively). Column (3) and column (4) reports
the results of changes in net profit margin in year t+1 and year t+2, respectively. Similarly, the
coefficient on Redacting Peer Dummy is significantly positive for the first year but not the second
year (coefficient=0.05 and 0.004 and t-statistic=2.563 and 0.235 in column (3) and (4),
respectively). Therefore, the results suggest that while non-redacting firms not necessarily
outperform redacting peers, they improve the operating performance compared to themselves as

they benefit from the information sending through redactions.
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5.5 Robustness checks

As with many studies examining the spillover effects, this study subjects to potential
endogeneity. That is, a peer’s redacting decision can be correlated with some unobserved
characteristics of the redacting firm (and/or the industry), and thus it is possible that firms are
responding to some other characteristics of the redacting firm (and/or the industry). For example,
peers’ redactions can be related to growth opportunities for firms in the same industry, and firms’
investments tend to move together. | have done several things to mitigate such concerns, for
example, | control the average industry investments, industry growth opportunities, and I cluster
standard errors by industry and year. To further address to the endogeneity concerns, | conduct two
additional robustness checks — a propensity scores matching test and placebo tests.

Propensity scores matching procedure

I first use propensity score matching to ensure that the redacting firms and matched groups
are as comparable as possible (i.e. same industry, enter into material contracts, share similar growth
opportunities, etc.), and then | compare the investments made by peers of the redacting firms and
peers of the matched groups.

Specifically, | first estimate a logistic model that estimates the likelihood of redacting from
a material contract, following prior literature (Verrecchia and Weber, 2006; Boone et al., 2016;
Tian and Yu, 2018):

Redaction = 0y + 0,Ln(Assets) + 0,R0A + d;SalesGrowth + 0,R&D + 0s;Ln(Age) +
dgLoss + d;Ln(N of Contracts + 1) + dgHerfindahl Index + ), YearDummy +
Y. IndustryDummy + ¢ 3

I use the predicted values from estimation of equation (3) to create propensity scores. | then
use the propensity scores to identify a matched sample using the nearest neighbor approach with a
caliper distance of 0.05 and without replacement. Panel (A) of table 10 shows the summary
statistics before and after the application of propensity score matching. Consistent with prior

literature, redacting firms have significantly higher growth opportunities, i.e., the average sales
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growth is 0.446 compared to the average of 0.172 for the non-redacted full sample. Redacting firms
also invest more on R&D, are more likely to be a loss firm, file more material contracts, and are
from more competitive industries (Column (4)). Column (5) provides the differences across a
vector of variables between redacting firms and the matched firms that do not redact. The results
suggest that the matching process is effective. | find that only the difference in number of filed
material contracts is marginal significant (difference=0.019 and t-statistic =1.87). The results of
estimating equation (2) are presented in Panel B of table 9. All the estimated variables significantly
predict the likelihood of redactions.

| then re-estimate equation (1) — base specification using the matched sample, and |
examine whether focal firms react differently to the redacting firms versus the matched control
firms. The results are presented in Panel C of table 10. The coefficient estimation on Redacting
Peer Dummy is 0.039 (t-statistic =6.576). Hence, the results are generally consistent with my main
results.

There are two things worth mentioning. First, this propensity score matching procedure is
different from a traditional one because a traditional procedure matches firms on the variable of
interest — that is, whether a firm has a redacting peer. However, whether a firm is more likely or
less likely to be associated with a redacting peer is not a choice of the focal firm. In other words,
the endogeneity concern is not that firms that having a redacting peer are fundamentally different
from firms that do not have a redacting peer. Rather, the endogeneity is that firms are reacting to
other aspects of the contracts but not to the redactions in the contracts. Second, ideally, I could
conduct the propensity score matching at the contract-level to screen out a sample of contracts that
do not have redactions but share similar characteristics to the redacted contracts. However, doing
so requires a large amount of hand collection of material contracts and verifying the contract
characteristics. Hence, I conduct the propensity score matching at the firm level and on firms’

propensity to redact.
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Placebo tests

To further mitigate the endogeneity concern, | conduct placebo tests by moving the filling
date of a peer’s redacted material contract one year and two years respectively prior to the actual
filling date. If firms’ investments are responding to competitors’ withholding behavior, then we
should not observe a significant effect on firms’ investments. Table 10 presents the results of the
placebo tests. Note the number of observations is smaller as | drop firm-year observations when
the firms have peers filed redacted material contracts in at least two consecutive years (in that case,
the false date would not work). As we can see, the coefficient on the Redacting Peer Dummy is
close to zero and insignificant (coefficient=0.002 and -0.000; t-statistic=0.382 and -0.018
respectively in column (1) and column (2)), implying that the results for peer’s redactions affected
firms’ investments are not spurious. Together, these robustness tests provide evidence that firms

are responding to a peers’ redacted material contracts but not other correlated factors.
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Chapter 6: Conclusion

I examine whether a firm’s investment decision is affected when a rival firm redacts
proprietary information from material contracts. Redactions from material contracts signal to peers
the redacting firm’s competitive advantage. As firms observe a competitor’s redaction, they
perceive the signals and gain additional knowledge about growth opportunities. That is, although
firms may not be able to disentangle the exact redacted information, the redaction itself conveys a
message which may affect firms’ decision-making. I find that on average, firms react by increasing
investment in order to maintain competitiveness. Moreover, firms facing more intense competition
react more aggressively to a peer’s redaction. Lastly, the information inferred from peers’
redactions benefit reacting firms as they experience better performance.

This study contributes to the literature of real effect of disclosure by examining the
externalities of withholding information for investments. My results show that known withholding
of proprietary information conveys messages, which causes firms to update their priors and modify
their subsequent investment decisions. In addition, my study has implications for corporate
decision-makers and regulators by showing that redacting from material contracts can result in
unintended consequence. That is redacting proprietary information to defend against rivals can

spur competition and still incur proprietary cost.
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Appendices

Appendix A: Variable Definitions

Variable

Definition

Acquisition Expenditure

Acquisition expenditure scaled by lagged total asset

Avg Industry past

Investment

The average investment for firms in the same industry (two-digit
SIC code)

Avg Industry MTB

The average market to book ratio for firms in the same industry
(two-digit SIC code)

Avg Industry Sales Growth

The average sale growth ratio for firms in the same industry
(two-digit SIC code).

Capital Expenditure

Capital expenditure scaled by lagged total asset

Cash Holding

Cash and short-term investments scaled by lagged total asset

Change in ROA

The change of ROA from year t-1 to year t, where ROA is
defined as income before extraordinary item divided by the
average total assets

Change in Net Profit

Margin

The change of net profit margin from year t-1 to year t, where
net profit margin is defined as total sales minus cost of goods
sold minus selling, general and administrative expense divided
by sales.

Dividend

An indicator variable that takes the value of one if the firm paid
a dividend, and zero otherwise

Herfindahl

The Herfindahl index is calculated as the sum of the squared
market share of each publicly-traded company in a particular
(two-digit SIC code) industry. Market share is calculated as the
sales of the company divided by the total sales of the industry

Tangibility

The ratio of Net PPE to total assets

Total Investment

The sum of R&D expenditure, capital expenditure, and
acquisition expenditure less cash receipts from the sale of
property, plant, and equipment, all scaled by lagged total asset

The natural logarithm of one plus firm age. Firm age is

Ln Age calculated as current year minus the first fiscal year of the firm
on COMPUSTAT
Ln Asset The natural logarithm of total asset at the end of the year
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Ln Avg Peers Contracts

The natural logarithm of the total number of material contracts
divided by the total number of firms in a peer group, where peer
groups are defined by four-digit SIC code

Loss

An indicator variable that takes the value of one if net income
before extraordinary item is negative, and zero otherwise

Market Leverage

The ratio of long-term debt to the sum of long-term debt and the
market value of equity

MTB

The ratio of the market value of the total asset to book value of
total assets

Operating Cycle

The log of receivables to sales plus inventory to COGS
multiplied by 360

Over-Investment

An indicator variable that takes the value of one if the
unexplained investment is in the top quintile of the distribution,
zero otherwise

Product Market Fluidity

The fluidity measure is from Hoberg, Phillips, and Prabhala
(2014). It is a ‘cosine’ similarity between a firm’s own product
word vector at year t and its rivals’ product word change vector
from year t-1 to year t. The variable is available up to 2017

R&D Expenditure

Research and development expenditures scaled by lagged total
assets

Ratio of Redacted Contracts

The number of redacted agreements divided by the total number
of agreements in a particular peer group, where peer groups are
defined by four-digit SIC code

Ratio of Redacting Peers

The number of redacting firms divided by the total number of
firms in a particular peer group, where peer groups are defined
by four-digit SIC code

Redacting Peer Dummy

An indicator variable that takes the value of one if at least one
peer firm redacted agreement for a given year, and zero
otherwise

Sales Growth

Change in sales

Std (Investment)

Standard deviation of investment over the past 4 years

Std (Sales)

Standard deviation of sales deflated by average total assets over
the past 4 years
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APPENDIX B: Example of Confidential Treatment Orders

UNITED STATES
SECURITIES AND EXCHANGE COMMISSION
December 18, 2017

ORDER GRANTING CONFIDENTIAL TREATMENT
UNDER THE SECURITIES EXCHANGE ACT OF 1934

Abercrombie & Fitch Co.

File No. 1-12107 - CF#35770

Abercrombie & Fitch Co. submitted an application under Rule 24b-2 requesting
confidential treatment for information it excluded from the Exhibits to a Form 10-0Q) filed
on December 4, 2017.

Based on representations by Abercrombie & Fitch Co. that this information
qualifies as confidential commercial or financial information under the Freedom of
Information Act, 5 U.S.C. 552(b)(4), the Division of Corporation Finance has determined
not to publicly disclose it. Accordingly, excluded information from the following
exhibit(s) will not be released to the public for the time period(s) specified:

Exhibit 10.3 through January 28, 2023
Exhibit 10.4 through January 28, 2023

For the Commission, by the Division of Corporation Finance, pursuant to
delegated authority:

Brent J. Ficlds
Secretary
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APPENDIX C: Examples of Redacted Information in Material Contracts
1. Barnes and Noble, Inc. and Microsoft: commercial agreement

14 Microsoft Responsibilities. Microsoft wall:
(a) asmst NewCo's development and certification of the NewCo Windows App pursuant to Sections 2.1.3 and 2.3;

(b) make available the Windows Store for distribution of the NewCe Windews App by NewCo pursuant to Section 2.5.1;

i) "L
Section 3. Microsoft Products and Services
3.1 Enabling Microsoft Products and Services. The parties will in good faith explore the scenarios deseribed in this Section 3.
subject to the Microsoft product and service strategy. Upon Microsoft’s request and reasonable advance notice (in any event, not less than 3
months” advance notice), NewCo will use good faith efforts to enable Microsoft Products and Services to be used with the NewCo Store
and distribution system in the following scenarios, the delivery and nature of which will be subject to the Microsoft product and service
strategy:

(&) [*=*]

(&) [

(e) ]

(d) [***]

(e) [***]

&3] [***]

(2 [***]

() [*#*]

https://www.sec.gov/Archives/edgar/data/890491/000095015712000191/ex10-2.htm

2. Tesla Motors, Inc., and Panasonic Corporation: investment letter agreement

-
Panasonlc Confidential Treatment Requested by Tesla Motors, Inc.

Exhibit A — [***] Production Line [***]

[***]

[***] Production Letter Agreement Page S of 6
[*#*] Information has been omitted and filed separately with the Securities and Exchange Commission. Confidential Treatment has been requested with respect to the omitted
portions.
Confidential Treatment Requested by Tesla Motors, Inc.
Exhibit B — Target Purchase Quantity
Unit: Million Cells

[**¥]

https://www.sec.gov/Archives/edgar/data/1318605/000119312514403635/d812482dex104.htm

3.Example of redacted patent application
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https://www.sec.gov/Archives/edgar/data/890491/000095015712000191/ex10-2.htm
https://www.sec.gov/Archives/edgar/data/1318605/000119312514403635/d812482dex104.htm

5. Licensed Technology.
5.1 Licensed Patents(s) (1.9). As of the Effective Date, there are no issued Licensed Patents.

5.2 Patent Application(s) (1.12). The following Patent Application exists as of the Effective Date:

Application
No. Country Filing Date Title
[ ] United States [P+ ] [LFE ]
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Table 1. Sample Selection

Table 1 summarizes the sample construction process. Panel A reports the sampling procedure of the
redacting sample. Confidential treatment orders (CT order) are available on the SEC’s EDGAR website
beginning in May 2008. | download all 16,711 CT orders from May 2008 to December 2019. Panel B
reports the sample method of investment sample.

Panel A. Redacting sample
CT order filings from May 2008 to December 2019 16,711
Redacted agreements extract from CT orders 33,419
Redacted agreements matched with COMPUSTAT Firm-Year observations 15,553
Exclude:
Report date before 2009 or after 2018 (2,571)
Agreements that are not filed with 10-k, 10-q, or 8-k filings (294)

Duplicate agreements (583)
Filing firms from utilities (4900-4999), financial (6000-6999) and public (1,295)
administration (9000 -9999) industries

Final redacting sample observations (contract level) 10,810

Firm-year observations with at least one redacted agreement from 2009 to 4,232
2018

Panel B. Full/Investment sample

Total firm-year observations in COMPUSTAT from 2009 to 2019 113,528

Exclude:
Foreign firms (32,849)
Observations from utilities (4900-4999), financial (6000-6999) and public

administration (9000 -9999) industries (37,289)
Redacting firm-year observations (4,232)
Observations with missing core variables (17,197)
Observations with peers that filed zero new material contracts (592)

Final investment sample observations 21,399
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Table 2: Redacting Sample Distribution

Table 2 describes the distributions of redaction sample from 2009 to 2018, including 10,810 redacted
material contracts. Panel A shows the sample distribution by year. Panel B presents the sample distribution
by (2-digit SIC) industry. Panel C displays the sample distribution by type of contracts.

Panel A: Distribution by year

Year N For Redacted Contracts N For Total Contracts Percent
2009 1,089 22,023 4,94
2010 1,277 21,903 5.83
2011 1,192 21,050 5.66
2012 988 20,782 4.75
2013 1,059 21,171 5.00
2014 1,073 20,898 5.13
2015 1,095 20,758 5.27
2016 1,088 20,162 5.39
2017 942 19,311 4.87
2018 1,007 19,898 5.06
Total 10,810 207,956 5.19

Panel B: Top 10 industries with redacted material contracts

Two-digit SIC Code (Top 20)  Industry Name N
28 Chemical and Allied Products 4,533
73 Business Services 1,332
36 Electronic and Other Electric Equipment 689
45 Transportation by Air 685
38 Instruments and Related Products 558
48 Communications 517
35 Industrial Machinery and Equipment 256
13 Oil and Gas Extraction 194
37 Transportation Equipment 158
51 Wholesale Trade — Nondurable Goods 150

Panel C: Distribution of types of redacted agreements

Type of agreement N Percent
1) Credit/Leasing 1,312 12.14
2) Customer/Supplier/Vendor 4,344 40.19
3) Employment 421 3.89
4) Investment 1,194 11.05
5) R&D/license/Collaboration 3,365 31.13
6) Shareholder/Other 174 1.61
Total 10,810 100
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Table 3: Summary Statistics for Full Sample, Excluding Redacting Firms

Table 3 describes the sample used for analyses. Panel A shows descriptive statistics for all variables. Panel
B provides correlations between variables, with the Spearman (Pearson) values provided above (below) the
diagonal. All continuous variables are winsorized at the 1 and 99 percentiles. Please see Appendix A for
variable definitions.

Panel A: Descriptive statistics

Variable N Mean 25th Pctl  50th Pctl ~ 75th Pctl  Std Dev
Redacting Peer Dummy 21,399 0.632 0.000 1.000 1.000 0.482
Ratio of Redacted Contracts 21,399 0.015 0.000 0.006 0.020 0.022
Ratio of Redacting Peers 21,399 0.085 0.000 0.057 0.125 0.104
Total Investment 21,399 0.159 0.035 0.081 0.174 0.278
Capital Expenditure 21,399 0.050 0.013 0.029 0.058 0.074
R&D Expenditure 21,399 0.071 0.000 0.001 0.058 0.201
Acquisition Expenditure 21,399 0.033 0.000 0.000 0.010 0.102
Avg Industry Investment 21,399 0.206 0.109 0.180 0.262 0.138
Avg Peers Contracts 21,399 13.016 10.625 12.500 15.000 3.619
Avg Industry MTB 21,399 13.167 4.022 10.349 19.252 10.856
Avg Industry Sales Growth 21,399 0.189 0.071 0.162 0.277 0.172
Ln Size 21,399 5.773 4.038 6.006 7.581 2.523
Sales Growth 21,399 0.149 -0.057 0.048 0.167 0.791
MTB 21,399 3.422 1.124 1.546 2.448 16.554
Std (Investment) 21,399 0.132 0.014 0.038 0.102 0.392
Std (Sales) 21,399 0.163 0.042 0.089 0.184 0.229
Tangibility 21,399 0.248 0.063 0.160 0.360 0.241
Market Leverage 21,399 0.174 0.000 0.092 0.276 0.215
Cash Holding 21,399 0.232 0.042 0.123 0.289 0.371
Ln Age 21,399 2.919 2.398 2.996 3.434 0.724
Dividend 21,399 0.375 0.000 0.000 1.000 0.484
Operating Cycle 21,399 4.530 4114 4.643 5.110 0.994
Loss 21,399 0.379 0.000 0.000 1.000 0.485
Change in ROA 19,801 -0.004 -0.036 -0.0003 0.032 0.574
Change in Net Profit Margin 18,490 0.0112 -0.019 0.001 0.022 1.036
Herfindahl 21,399 0.072 0.034 0.049 0.084 0.065
Product Market Fluidity 16,508 6.127 3.755 5.357 7.672 3.345
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Panel B: Correlation Matrix

Table 3 (continued) Descriptive Statistics

Variable (€] 2 (©) 4 ®) (6) ) ®) (9) (10) 11 (12) (13) (14) (15) (16) ) (18) (19) (20) (21)
(1) Redacting 1 0.866 0.866 0.218 0.006 0.206 - 0.306 0.100 0.192 0.209 - 0.047 0.134 - 0.197 - - 0.132 - 0.275
Peer Dummy 0.053 0.107 0.129 0.184 0.152 0.315
(2) Ratio of 0.532 1 0.946 0.229 - 0.288 - 0.350 0.055 0.210 0.251 - 0.039 0.161 - 0.251 - - 0.152 - 0.266
Redacted 0.072 0.051 0.154 0.168 0.191 0.177 0.369
Contracts
(3) Ratio of 0.668 0.773 1 0.206 - 0.251 - 0.318 0.153 0.159 0.238 - 0.040 0.140 - 0.217 - - 0.131 - 0.254
Redacting 0.056 0.057 0.119 0.136 0.155 0.142 0.286
Peers
(4) Total 0.144 0.167 0.160 1 0.359 0.537 0.304 0.319 - 0.139 0.174 - 0.152 0.343 - 0.263 - - 0.028 - 0.226
Investment 0.035 0.047 0.203 0.108 0.111 0.230
(5) Capital 0.082 - - 0.257 1 - 0.061 - 0.177 - - 0.270 0.130 0.031 0.152 - 0.047 0.148 - 0.237 0.020
Expenditure 0.034 0.031 0.232 0.131 0.160 0.072 0.141 0.230
(6) R&D 0.167 0.234 0.234 0.735 - 1 - 0.490 - 0.252 0.193 - 0.036 0.318 - 0.436 - - 0.209 - 0.110
Expenditure 0.069 0.030 0.198 0.240 0.341 0.061 0.215 0.460
(7) Acquisition - - - 0.460 0.010 - 1 - - 0.029 - 0.354 0.106 0.049 0.091 - 0.079 0.161 - - -
Expenditure 0.009 0.012 0.019 0.047 0.048 0.002 0.010 0.057 0.274 0.010 0.040
(8) Avg Industry 0.258 0.344 0.366 0.218 - 0.303 - 1 - 0.503 0.610 - 0.099 0.206 - 0.256 - - 0.167 - 0.237
Investment 0.028 0.007 0.012 0.189 0.201 0.092 0.153 0.665
(9) Avg Peers 0.091 0.040 0.168 - 0.134 - 0.002 - 1 - 0.025 0.259 0.004 - 0.248 - 0.023 0.109 - 0.163 0.125
Contracts 0.033 0.092 0.006 0.120 0.105 0.158 0.038
(10) Avg Industry 0.137 0.108 0.068 0.076 - 0.097 0.023 0.325 - 1 0.497 - 0.108 0.176 - 0.158 - - 0.087 - 0.128
MTB 0.037 0.124 0.108 0.140 0.103 0.098 0.553
(11) Avg Industry 0.200 0.194 0.238 0.134 0.071 0.150 0.005 0.644 0.045 0.341 1 - 0.249 0.166 - 0.132 - - 0.064 - 0.163
Sales Growth 0.088 0.091 0.101 0.083 0.395
(12) Ln Size - - - - 0.068 - 0.089 - 0.260 - - 1 0.064 - 0.443 - 0.275 0.420 - 0.195 -
0.103 0.133 0.102 0.221 0.343 0.161 0.071 0.066 0.115 0.242 0.423 0.006
(13) Sales Growth 0.046 0.060 0.064 0.098 0.064 0.102 0.006 0.099 - 0.060 0.174 - 1 0.195 - 0.094 - - - - 0.042
0.001 0.090 0.043 0.103 0.031 0.193 0.032
(14) MTB 0.036 0.043 0.046 0.254 0.022 0.291 - 0.060 - 0.041 0.044 - 0.063 1 - 0.298 - - - - 0.058
0.020 0.023 0.255 0.343 0.114 0.006 0.018 0.174
(15) Market - - - - 0.050 - - - 0.222 - - 0.303 - - 1 - 0.087 0.135 - 0.227 0.044
Leverage 0.106 0.102 0.095 0.144 0.183 0.037 0.154 0.095 0.065 0.048 0.071 0.515 0.045
(16) Cash Holding 0.167 0.209 0.203 0.166 - 0.243 - 0.253 - 0.105 0.146 - 0.177 0.053 - 1 - - 0.068 - 0.106
0.066 0.005 0.096 0.221 0.282 0.116 0.166 0.275
(17) Ln Age - - - - - - - - 0.019 - - 0.283 - - 0.029 - 1 0.358 - 0.131 -
0.179 0.141 0.117 0.128 0.064  0.136 0.011 0.091 0.083 0.097 0.125 0.079 0.164 0.246 0.290
(18) Dividend - - - - 0.023 - 0.046 - 0.116 - - 0.416 - - 0.046 - 0.355 1 - 0.181 -
0.152 0.149 0.114 0.121 0.193 0.125 0.060 0.064 0.075 0.068 0.170 0.363 0.172
(19) Loss 0.132 0.132 0.120 0.138 - 0.271 - 0.164 - 0.054 0.059 - 0.049 0.107 0.063 0.147 - - 1 - 0.208
0.063 0.122 0.044 0.431 0.246 0.363 0.176
. - - - - 0.068 - - - 0.086 - - 0.138 - - 0.109 - 0.073 0.133 - 1 -
(20) Herfindahl 0.252 0.193 0.160 0.129 0.177 0.019 0.406 0.193 0.212 0.018 0.038 0.148 0.126 0.130
(21) Product 0.263 0.207 0.240 0.210 0.167 0.270 - 0.253 0.124 0.073 0.173 0.003 0.111 0.101 0.106 0.199 - - 0.230 - 1
Market Fluidity 0.024 0.272 0.150 0.116
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Table 4 Main Tests — The Spillover Effect of Redactions on Investment

This table examines the spillover effect of a peer’s redacted material contract on firms’ investments. Column
1 measures the main interested variable as a dummy variable, column 2 uses the ratio of redacted contracts
to the total number of filed material contracts by rivals, and column 3 uses the ratio of redacted peers to total
number of peer firms as main interested variable. All specifications include year fixed effect and industry
fixed effects. Standard errors are clustered by industry-year. Industry is defined by 2-digit SIC code and peers
or rivals are defined as firms with the same 4-digit SIC code. All continuous variables are winsorized at the
1 and 99 percentiles. Note that variables Avg MTB and MTB are divided by 100 to reveal the coefficients.
Please see Appendix A for variable definitions.

1) ) ®) (4) ®)
Y: Y: Y: Y: Y:
VARIABLES Investment Investment  Investment Investment Investment
Redacting Peer Dummy 0.035*** 0.020*** 0.035***
(7.795) (4.933) (7.390)
Ratio of Redacted
Contracts 0.979***
(5.461)
Ratio of Redacting Peers 0.186***
(6.169)
Avg Industry Past
Investment 0.136*** 0.132*** 0.140*** 0.293*** 0.136**
(3.814) (3.693) (3.967) (7.916) (2.388)
Ln Avg Peers Contracts -0.007 -0.003 -0.011 0.007 -0.007
(-0.837) (-0.345) (-1.179) (0.808) (-0.782)
Avg Industry MTB 0.060** 0.061** 0.064** 0.010 0.060**
(2.245) (2.333) (2.356) (0.549) (2.558)
Avg Industry Sales Growth -0.021 -0.017 -0.022 -0.022 -0.021
(-0.984) (-0.804) (-1.028) (-1.397) (-1.117)
Ln Asset -0.007*** -0.007***  -0.007*** -0.024*** -0.007***
(-4.715) (-4.673) (-4.688) (-8.676) (-3.712)
Sales Growth 0.012** 0.012** 0.012** 0.002 0.012**
(2.427) (2.362) (2.373) (0.577) (2.474)
MTB 0.301*** 0.302*** 0.301*** 0.283*** 0.301***
(5.605) (5.628) (5.601) (3.843) (3.730)
Std (Investment) 0.065*** 0.064*** 0.065*** -0.012 0.065***
(5.443) (5.327) (5.392) (-0.976) (4.094)
Std (Sales) 0.014 0.015 0.016 -0.013 0.014
(0.791) (0.856) (0.874) (-0.734) (0.736)
Tangibility 0.011 0.014 0.014 0.024 0.011
(0.676) (0.881) (0.883) (1.322) (0.649)
Market Leverage -0.112%** -0.112***  -0.113*** -0.198*** -0.112%**
(-10.266) (-10.724) (-10.719) (-14.355) (-9.129)
Cash Holding 0.030*** 0.029*** 0.029*** -0.017 0.030***
(4.089) (3.767) (3.801) (-1.552) (3.330)
Ln Age -0.011*** -0.010***  -0.011*** -0.020*** -0.011**
(-3.258) (-3.195) (-3.330) (-3.902) (-2.461)
Dividend -0.008** -0.008** -0.008** 0.014** -0.008*
(-2.292) (-2.174) (-2.428) (2.372) (-1.661)
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Operating Cycle -0.025*** -0.025*%**  -0.025*** -0.016*** -0.025***
(-4.626) (-4.578) (-4.601) (-3.060) (-5.024)
Loss 0.013** 0.013** 0.013** -0.015*** 0.013***
(2.362) (2.353) (2.359) (-3.584) (2.992)
Constant 0.244*** 0.222*** 0.253*** 0.369*** 0.244***
(4.709) (4.178) (4.916) (9.271) (4.958)
Industry &  Industry &  Industry & Industry &
Fixed Effects Year Year Year Firm & Year Year
Industry - Industry - Industry -
Clustered std. errors Year Year Year Firm Firm
Observations 21,399 21,399 21,399 21,399 21,399
Adj R-squared 16.1% 16.3% 16.2% 11.7% 16.1%
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Table 5 Main Tests —By Investment Types

This table examines the spillover effect of a peer’s redacted material contract on firms’ investments by
investment types. Column (1) examines the spillover effect for capital expenditures, column (2) examines
for R&D expenditures, and column (3) examines for Acquisition Expenditures. All specifications include
year fixed effect and industry fixed effects. Standard errors are clustered by industry-year. Industry is defined
by 2-digit SIC code and peers or rivals are defined as firms with the same 4-digit SIC code. All continuous
variables are winsorized at the 1 and 99 percentiles. Note that variables Avg MTB and MTB are divided by
100 to reveal the coefficients. Please see Appendix A for variable definitions.

1) ) ®)
Y: R&D Y: Acquisition
VARIABLES Y: Capital Expenditure Expenditure Expenditure
Redacting Peer Dummy 0.005*** 0.027*** 0.000
(3.677) (7.139) (0.075)
Avg Industry Past
Investment 0.035** 0.027 0.031**
(2.377) (1.488) (2.060)
Ln Avg Peers Contracts 0.003 -0.011 0.003
(1.404) (-1.628) (0.919)
Avg Industry MTB 0.014 0.020* 0.011
(1.413) (1.685) (1.134)
Avg Industry Sales Growth 0.013 -0.006 -0.010
(0.772) (-0.791) (-1.418)
Ln Asset 0.001** -0.011*** 0.004***
(2.256) (-8.252) (10.779)
Sales Growth 0.004*** 0.006 0.001
(3.699) (1.600) (1.452)
MTB 0.007 0.234*** 0.000
(0.975) (5.713) (0.089)
Std(Investment) 0.003 0.054*** 0.003**
(1.248) (5.345) (2.289)
Std(Sales) 0.011*** -0.026** 0.007*
(3.331) (-2.029) (1.649)
Tangibility 0.135*** -0.069*** -0.034***
(21.517) (-5.222) (-7.807)
Market Leverage -0.038*** -0.046*** -0.021***
(-9.502) (-5.445) (-6.686)
Cash Holding 0.007*** 0.029*** -0.004
(3.475) (5.506) (-1.625)
Ln Age -0.005*** 0.001 -0.007***
(-6.600) (0.597) (-5.538)
Dividend -0.006*** -0.005** 0.001
(-5.308) (-2.441) (0.446)
Operating Cycle 0.002 -0.023*** -0.002**
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(1.537) (-4.635) (-2.311)
Loss -0.013*** 0.051*=*= -0.021***

(-8.651) (10.107) (-12.022)
Constant -0.025** 0.199%*=*= 0.057***

(-1.998) (5.070) (2.727)
Fixed Effects Industry & Year Industry & Year Industry & Year
Clustered std. errors Industry - Year Industry - Year Industry - Year
Observations 21,399 21,399 21,399
Adj R-squared 34.6% 29.5% 4.1%
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Table 6 Main Tests —By Contract Types

This table examines the spillover effect of a peer’s redacted material contract on firms’ investments by
exploring different types of contracts. Column (1) examines the spillover effects of different redacted material
contracts for total investments, column (2) examines for R&D expenditures, and column (3) examines for
Capital Expenditures. All specifications include year fixed effect and industry fixed effects. Standard errors
are clustered by industry - year. Industry is defined by 2-digit SIC code and peers or rivals are defined as
firms with the same 4-digit SIC code. All continuous variables are winsorized at the 1 and 99 percentiles.
Note that variables Avg MTB and MTB are divided by 100 to reveal the coefficients. Please see Appendix
A for variable definitions.

(1) ) ©)
Y: R&D Y: Capital
VARIABLES Y: Investment Expenditure Expenditure
Redacting Peer Dummy -
Customer/Supplier/Vendor 0.008* 0.005 0.002
(1.772) (1.352) (1.100)
Redacting Peer Dummy-
R&D/license/Collaboration 0.026*** 0.030*** -0.003
(4.530) (6.583) (-0.981)
Redacting Peer Dummy - Credit/Lease 0.009 0.009 0.001
(1.322) (1.389) (0.417)
Redacting Peer Dummy- Investment 0.029*** 0.024*** 0.003
(4.360) (3.849) (1.062)
Redacting Peer Dummy- Employment 0.011 -0.000 0.006
(1.565) (-0.075) (1.592)
Redacting Peer Dummy- Shareholder/Other 0.016 0.012 0.002
(1.420) (1.024) (0.552)
Avg Industry Past Investment 0.131%** 0.020 0.036**
(3.638) (1.005) (2.466)
Ln Avg Peers Contracts -0.004 -0.009 0.004*
(-0.557) (-1.541) (1.838)
Avg Industry MTB 0.065** 0.027** 0.013
(2.584) (2.159) (1.355)
Avg Industry Sales Growth -0.019 -0.004 0.013
(-0.843) (-0.446) (0.791)
Ln Asset -0.008*** -0.011*** 0.001**
(-4.975) (-8.382) (2.166)
Sales Growth 0.012** 0.006 0.004***
(2.425) (1.596) (3.723)
MTB 0.300*** 0.234*** 0.007
(5.592) (5.705) (0.961)
Std (Investment) 0.064*** 0.052*** 0.003
(5.299) (5.216) (1.197)
Std (Sales) 0.018 -0.022* 0.011***
(1.023) (-1.729) (3.355)
Tangibility 0.011 -0.069*** 0.135***
(0.672) (-5.572) (21.450)
Market Leverage -0.104*** -0.040%*** -0.037***
(-9.608) (-4.757) (-9.689)
Cash Holding 0.025*** 0.024*** 0.007***
(3.335) (4.538) (3.442)
Ln Age -0.008** 0.004* -0.005***
(-2.288) (1.739) (-6.530)
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Dividend -0.006* -0.003 -0.006***
(-1.729) (-1.513) (-5.292)
OperatingCycle -0.024*** -0.021*** 0.002
(-4.532) (-4.597) (1.581)
Loss 0.010* 0.048*** -0.013***
(1.958) (10.493) (-8.574)
Constant 0.220*** 0.177*** -0.027**
(4.290) (4.634) (-2.075)
Industry & Industry & Industry &
Fixed Effects Year Year Year
Clustered std. errors Industry - Year Industry - Year Industry - Year
Observations 21,399 21,399 21,399
Adj R-squared 16.7% 30.4% 34.6%
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Table 7 Cross-sectional Tests — Focal Firms’ Characteristics

This table examines how the spillover effect of a peer’s redacted proprietary information varies with focal
firms’ competition level. Column (1) and (2) examines whether the spillover effect is stronger for firms in a
more competitive industry. Column (3) and (4) examines whether the spillover effect is stronger when firms
face less stable product markets. To form High- and Low- groups, | first sort observations into quartiles based
on a specified firm character. | then retain the observations in the top quarter as High- group and observations
in the bottom quartile as Low- group (except HHI, which is defined the opposite way). All specifications
include year fixed effect and industry fixed effects. Standard errors are clustered by industry-year. Industry
is defined by 2-digit SIC code and peers or rivals are defined as firms with the same 4-digit SIC code. All
continuous variables are winsorized at the 1 and 99 percentiles. Standard errors are clustered by firm. Note
that variables Avg MTB and MTB are divided by 100 to reveal the coefficients. Please see Appendix A for
variable definitions.

@ ) ©) (4)
High ProductMkt Low ProductMkt
VARIABLES Low HHI High HHI Fluid Fluid
Redacting Peer
Dummy(t-1) 0.076*** 0.011** 0.049*** 0.006
(8.376) (2.124) (4.022) (1.117)
Avg Industry Past
Investment 0.152%** 0.219*** 0.204** 0.103*
(6.111) (3.802) (2.552) (1.722)
Ln Avg Peers
Contracts(t-1) -0.063** -0.018 -0.039 0.015*
(-2.241) (-1.276) (-1.019) (1.682)
Avg Industry MTB 0.389** 0.038 -0.029 0.051*
(2.601) (1.556) (-0.432) (1.917)
Avg Industry
SalesGrowth -0.399*** -0.026 0.003 0.015
(-5.068) (-1.388) (0.076) (0.578)
Ln Asset -0.018*** -0.001 -0.021%** 0.001
(-4.844) (-0.460) (-4.516) (0.574)
SalesGrowth 0.009 0.005 0.011 0.010
(0.724) (0.933) (1.615) (1.039)
MTB 0.292%** 0.100 3.183*** 1.072*
(3.607) (1.057) (9.262) (1.733)
Std(Investment) 0.093*** 0.045** 0.041*** 0.003
(3.419) (2.184) (3.264) (0.321)
Std(Sales) -0.006 0.027 -0.009 -0.001
(-0.200) (1.207) (-0.255) (-0.041)
Tangibility 0.026 0.032** 0.062** 0.076***
(0.499) (2.190) (1.979) (4.769)
Market Leverage -0.136*** -0.067*** -0.138*** -0.080%***
(-3.191) (-6.577) (-5.136) (-5.479)
Cash Holding 0.014 0.042%*** -0.014 0.049***
(1.155) (2.697) (-0.718) (2.617)
Ln Age 0.008 -0.009** -0.014** -0.012%***
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(0.942) (-2.392) (-2.068) (-3.098)
Dividend -0.023*** -0.007 -0.001 -0.016**
(-2.962) (-1.463) (-0.108) (-2.246)
OperatingCycle -0.032*** -0.004 -0.027*** -0.013***
(-3.145) (-0.865) (-4.359) (-2.962)
Loss 0.038** -0.033*** 0.007 -0.016***
(2.772) (-6.166) (0.655) (-2.718)
Constant 0.546*** 0.125** 0.375*** 0.092**
(6.339) (2.011) (3.283) (2.224)
Test of Coefficients chi2 = 39.55 chi2= 11.45
Equality Prob > chi2 = 0.0000 Prob > chi2 = 0.0007
Fixed Effects Ind\u{ztg & Ind\u(ztg & Industry & Year Industry & Year
Clustered std. errors |n(leJ:;:y i In%;g;rry i Industry - Year Industry - Year
Observations 4,581 5,864 3,176 4,766
Adj. R-squared 19.70% 8.00% 27.90% 6.10%
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Table 8 Cross-sectional Tests — Redacting Rivals’ Characteristics

This table examines how the spillover effect of a peer’s redacted proprietary information varies with redating
rivals’ characteristics. Column (1) and (2) examines whether the spillover effect is stronger when a better-
performed rival redacts its material contract. Column (3) and (4) examines whether the spillover effect is
stronger when a close-sized rival redacts its material contract. To form High- and Low- groups, | first sort
observations into quartiles based on a specified firm character. | then retain the observations in the top quarter
as High- group and observations in the bottom quartile as Low- group. All specifications include year fixed
effect and industry fixed effects. Standard errors are clustered by industry-year. Industry is defined by 2-digit
SIC code and peers or rivals are defined as firms with the same 4-digit SIC code. All continuous variables
are winsorized at the 1 and 99 percentiles. Standard errors are clustered by firm. Note that variables Avg
MTB and MTB are divided by 100 to reveal the coefficients. Please see Appendix A for variable definitions.

W @ 3 @
VARIABLES o LRl Redsetinghival | RedactingRival  Rotactingiivgl
Sﬁ?ﬁfﬁ;‘(?ffer 0.070%** 0.016%** 0.139%%* 0.004
(10.633) (2.884) (9.524) (0.946)
ﬁ‘\’g;{:ﬁ:ﬁfy Past 0.117%* 0.215%** 0.128%** 0.145%%*
(2.379) (5.025) (3.072) (3.323)
'52 rﬁr‘;%t':(eteg 0.004 0.003 0.014 0.004
(0.436) (0.376) (1.513) (0.595)
Avg Industry MTB 0.067** 0.046* 0.077** 0.030
(2.071) (1.694) (2.052) (1.403)
é;gs'gfg\fvt{g -0.010 0.001 -0.044 0.017
(-0.370) (0.024) (-1.430) (0.970)
Ln Asset -0.008%** -0.005%** -0.010%** -0.002
(-3.993) (-2.755) (-4.217) (-1.625)
SalesGrowth 0.008* 0.009 0.011* 0.008
(1.650) (1.083) (1.877) (1.241)
MTB 0.290%** 0.280%** 0.300%** 0.247%**
(4.754) (2.711) (4.248) (2.637)
Std(Investment) 0.063%** 0.070%** 0.074%%* 0.044%*
(4.130) (3.175) (4.129) (2.553)
Std(Sales) 0.013 -0.002 -0.007 0.001
(0.574) (-0.066) (-0.300) (0.061)
Tangibility 0.001 -0.008 -0.036* 0.039%**
(0.061) (-0.520) (-1.818) (2.880)
Market Leverage -0.110*** -0.058*** -0.073*** -0.067***
(-7.951) (-4.706) (-4.566) (-6.450)
Cash Holding 0.019%* 0.020%* -0.012 0.026%*
(2.191) (2.475) (-1.462) (2.266)
Ln Age -0.010%* -0.006 -0.005 -0.009%**
(-2.271) (-1.550) (-0.878) (-2.649)
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Dividend -0.008* -0.005 0.002 -0.008**
(-1.847) (-1.008) (0.396) (-2.020)
OperatingCycle -0.031*** -0.009 -0.031*** -0.011*
(-4.639) (-1.301) (-4.197) (-1.729)
Loss 0.013* -0.015*** 0.008 -0.019***
(1.915) (-3.220) (1.073) (-4.319)
Constant 0.319*** 0.161*** 0.295*** 0.146**
(4.492) (2.646) (4.215) (2.365)
Test of coefficients chi2 = 52.42 chi2 = 83.50
Equality Prob > chi2 = 0.0000 Prob > chi2 = 0.0000
Fixed Effects Industry & Year  Industry & Year Industry & Year Industry & Year

Clustered std.
errors

Observations
R-squared

Industry - Year
14,338

17.40%

Industry - Year
9,947

11.80%

Industry - Year

9,677
22.10%

Industry - Year

12,076
9.10%
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Table 9 - Future Performance

This table examines the future performance of firms that react to a rival’s redacted material contracts. Column
(1) and Column (2) shows the results examining change in ROA in year t+1 and year t+2. Column (3) and
Column (4) examines change in profit margin in year t+1 and year t+2. All specifications include year fixed
effect and industry fixed effects. Standard errors are clustered by industry and year. Industry is defined by 2-
digit SIC code and peers or rivals are defined as firms with the same 4-digit SIC code.

1) ) ®) (4)
Y: Changein  Y: Changein
Y: Changein  Y:Changein Profit Profit
VARIABLES ROA(t+1) ROA(t+2) Margin(t+1) Margin(t+2)
Redacting Peer Dummy 0.017** 0.001 0.050** 0.004
(2.002) (0.051) (2.563) (0.235)
Change in Avg Industry Past
Investment -0.194** -0.072 -0.316 -0.135
(-2.452) (-0.766) (-1.329) (-0.568)
Change in Avg Peers Contracts -0.007 -0.027 0.033 -0.020
(-0.382) (-1.381) (1.206) (-0.632)
Change in Avg Industry MTB 0.000 -0.000 0.001 -0.003
(0.444) (-0.236) (0.310) (-1.247)
Change in Avg Industry Sales
Growth -0.035 -0.029 -0.184 -0.195
(-0.942) (-0.719) (-1.392) (-1.505)
Change in Ln Asset 0.073* -0.005 -0.135 0.036
(1.699) (-0.129) (-1.325) (0.452)
Change in Sales Growth 0.022* 0.007 0.038 0.018
(1.714) (0.434) (1.236) (0.586)
Change in MTB -0.012** 0.011* -0.008 -0.010
(-2.140) (1.802) (-0.818) (-1.161)
Change in Std(Investment) -0.009 -0.015 0.013 -0.023
(-0.147) (-0.181) (0.105) (-0.191)
Change in Std(Sales) -0.017 0.012 -0.065 -0.053
(-0.284) (0.209) (-0.994) (-0.724)
Change in Tangibility 0.164 0.315 -0.566 -0.255
(0.805) (1.646) (-1.039) (-0.757)
Change in Market Leverage -0.161*** 0.022 -0.027 -0.013
(-2.617) (0.275) (-0.253) (-0.121)
Change in Cash Holding 0.123*** 0.030 -0.116 -0.064
(3.197) (0.588) (-0.924) (-0.497)
Change in Operating Cycle 0.012 -0.005 0.236*** -0.086
(0.576) (-0.206) (3.285) (-1.309)
Constant 0.000 -0.126 -0.032 -0.055
(0.011) (-0.820) (-0.385) (-0.673)
Industry & Industry & Industry & Industry &
Fixed Effects Year Year Year Year
Industry - Industry - Industry - Industry -
Clustered std. errors Year Year Year Year
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Observations 19,801 16,769 18,490 15,634
Adj. R-squared 3.3% 1.3% 1.8% 1.1%
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Table 10 —Matched Sample Analysis

This table reports the results using propensity-score-matched sample. Panel A presents summary statistics
before and after matching. To obtain the propensity score, | estimate a logistic model using full sample
(including the firms have redacted material contracts). The dependent variable is Redaction Indicator, which
equals to one if a firm redacts a material contract in year t. | then perform matches using a caliper distance
of 0.05 and without replacement. | require a matched firm to have filed at least one material contract and in
the same industry as the redacting firm. Panel B presents the results of the logistic regression. Panel C uses
a sample consisted of firms that are peers of redacting firms, and firms that are peers of the matched firms.
All specifications include year fixed effect and industry fixed effects. Industry is defined by 2-digit SIC code.
All continuous variables are winsorized at the 1 and 99 percentiles. Please see Appendix A for variable
definitions.

Panel A Summary statistics before and after the application of propensity score matching

O 2 ©) @ 5)
Redaction  Redaction Redfgtlon (1-) (1-G)

Group: =1 =0 Full Ma;che q Difference t-stat Difference  t-stat
N 3,042 23,347 2,840
Ln(Assets) 5.859 5.730 5.903 0.129*** 2.69 -0.044 -0.69
ROA -0.217 -0.212 -0.222 -0.006 -0.22 0.005 0.57
Sales Growth 0.446 0.172 0.345 0.274*** 14.96 0.101 0.36
R&D 0.193 0.087 0.160 0.106*** 7.2 0.033 1.04
Ln(Age) 2.617 2.858 2.644 -0.241%** -16.1 -0.027 -0.61
Loss 0.542 0.384 0.516 0.158*** 16.78 0.026 0.96
Ln(Number of
Filed Contracts) 2.108 1.402 2.089 0.706*** 41.61 0.019* 1.87
Herfindahl 0.059 0.073 0.061 -11.13
Index -0.014*** -0.001 -0.43

Panel B: Logistic regression: The likelihood of redaction

1)
VARIABLES Y: Redaction
Ln (Assets) 0.026***
(2.736)
ROA 0.094***
(3.831)
Sales Growth 0.060***
(6.010)
R&D 0.037**
(2.145)
Ln (Age) -0.159***
(-6.638)
Loss 0.205***
(5.663)
Ln (Number of Filed Contracts) 0.539***
(28.873)
Herfindahl Index -1.722*
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(-1.823)

Constant -1.386***
(-3.195)
Fixed Effects Industry & Year
Clustered std. errors Firm
Observations 26,280
Adj R-squared 0.188
Panel C: Baseline model using matched sample
1)
VARIABLES Y: Investment
Redacting Peer Dummy 0.039***
(6.576)
Avg Industry Past Investment 0.163***
(4.058)
Ln Avg Peers Contracts -0.016
(-1.161)
Avg Industry MTB 0.073**
(2.315)
Avg Industry Sales Growth -0.036
(-1.414)
Ln Asset -0.008***
(-4.625)
Sales Growth 0.014**
(2.550)
MTB 0.341***
(5.536)
Std (Investment) 0.064***
(4.906)
Std (Sales) 0.016
(0.797)
Tangibility 0.020
(0.962)
Market Leverage -0.138***
(-12.375)
Cash Holding 0.028***
(3.339)
Ln Age -0.011***
(-2.842)
Dividend -0.007*
(-1.728)
Operating Cycle -0.028***
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Loss

Constant

(-4.878)
0.024%**
(3.871)
0.276%**
(4.188)

Fixed Effects
Clustered std. errors
Observations

Adj R-squared

Industry & Year
Industry - Year
16,054
17.6%
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Table 11 - Placebo Tests

This table presents the regression results of estimating specification (2) for placebo redactions one year and
two years prior to the actual peers’ redactions. The specification includes year and industry fixed effects.
Standard errors are clustered by industry-year. Industry is defined by 2-digit SIC code and peers or rivals are
defined as firms with the same 4-digit SIC code. All continuous variables are winsorized at the 1 and 99
percentiles. Note that variables Avg MTB and MTB are divided by 100 to reveal the coefficients. Please see
Appendix A for variable definitions.

1 2
One year prior t(o ihe actual filling  Two years prior (to)the actual filling
date date
VARIABLES Y: Investment Y: Investment
Placebo - Redacting Peer
Dummy 0.002 -0.000
(0.382) (-0.018)
Avg Industry Past Investment 0.204*** 0.197***
(4.655) (4.593)
Ln Avg Peers Contracts 0.006 0.007
(0.726) (0.864)
Avg Industry MTB 0.041 0.054**
(1.513) (1.998)
Avg Industry Sales Growth 0.001 0.003
(0.036) (0.137)
Ln Asset -0.004** -0.003*
(-2.318) (-1.824)
Sales Growth 0.005 0.003
(0.558) (0.341)
MTB 0.358*** 0.460***
(3.020) (3.778)
Std(Investment) 0.070*** 0.077***
(3.134) (3.619)
Std(Sales) 0.007 0.017
(0.258) (0.638)
Tangibility 0.011 0.012
(0.721) (0.755)
Market Leverage -0.067*** -0.066***
(-4.919) (-4.890)
Cash Holding 0.020 0.023*
(1.605) (12.933)
Ln Age -0.007* -0.007**
(-1.919) (-2.031)
Dividend -0.007 -0.007
(-1.403) (-1.534)
OperatingCycle -0.016** -0.014*
(-2.066) (-1.863)
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Loss -0.019%** -0.019***
(-3.892) (-4.027)

Constant 0.187**= 0.164***
(2.963) (2.651)

Fixed Effects Industry & Year Industry & Year

Clustered std. errors Industry - Year Industry - Year

Observations 11,767 11,737

Adj R-squared 11.3% 12.9%
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