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Abstract

Innovative public firms sell significantly more patents in the last month of their fiscal year relative to the
first half of the year. Consistent with reporting incentives driving these sales, they are more pronounced
among firms with strong incentives to meet earnings expectations. Patents sold in the last month are litigated
more frequently because they are disproportionately sold to “patent trolls”, who opportunistically acquire
patents to engage in litigation. We find anti-troll laws reduce opportunistic acquisition among trolls. We
highlight a novel consequence of corporate reporting incentives: its contribution to strategic patent sales,
which in turn impacts the market for innovation and litigation.
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1. INTRODUCTION

Patent protection is a societal grand bargain, where an inventor receives temporary exclusivity
rights in exchange for disclosure. An important, but often overlooked, fact about patents is that
they are frequently bought and sold, and the market for patents is economically important. Industry
reports suggest that the total asking price for patents on the market was about $40 billion in 2022
and prior research finds that 29% of granted patents are ultimately sold at least once (Richardson,
Oliver, and Costa (2023); Kim and Valentine (2023)). Given the economic significance of these
transactions, understanding the motivations for when, why, and to what extent firms sell their
patents is central to academic research as well as in designing optimal policy. We posit that an
important, but underexplored, factor motivating firms to sell their patents is the incentive to boost
reported profits to meet earnings expectations. Patent sales can temporarily increase reported
profits but could be suboptimal in terms of value creation. Our primary goal is to examine whether
firms engage in strategic patent sales, and if so, the implications of these sales for the innovation
environment more broadly.

To investigate whether firms use patent sales to manage earnings upward, we draw on two key
observations. First, we expect selling patents to manage earnings has “real option value” (Oyer
(1998); Kerstein and Rai (2007); Das et al. (2011); Beardsley et al. (2021); Ertan (2022); Gong et
al. (2023)) such that firms motivated by earnings targets wait until the end of a fiscal year to
exercise the option to sell patents only if it becomes necessary to achieve their goals. Second, U.S.
GAAP requirements can make selling patents an effective tool to manage reported earnings. Under
GAAP, firms record a gain on the sale of patents when the proceeds from the sale exceed the

patents’ book value. However, GAAP does not allow firms to capitalize the significant costs of



scientists’ salaries and other R&D expenditures for internally developed patents. Thus, selling
these patents likely results in greater gain recognition that boosts reported earnings.*

However, strategic patent sales could represent suboptimal use of the firm’s innovative
portfolio, whether via holding in reserve patents the firm already intended to sell, or selling patents
that could be more profitably developed in house. If the potential costs are sufficiently high, a
manager may not be willing to strategically sell patents. If so, any elevated patent sales in the final
month could be due to alternative explanations. For example, it is possible that firms sell patents
at the end of the fiscal year as part of a routine innovative portfolio rebalancing, for tax-motivated
reasons, or due to financial constraints. Our empirical strategy is to first document the timing of
patent sales within a firm’s fiscal year and then examine whether patent sales timing varies
predictably with incentives to meet short-term earnings expectations or varies for other reasons.

We create a novel database of public firms’ patent sales provided by the U.S. Patent and
Trademark Office (“USPTO”) Patent Assignment data. The database allows us to observe the
identity of the entities involved in a patent sale (e.g., public firms vs. “patent trolls”) and when the
patent transaction takes place.? Using this database, we construct a sample of firm-months from
1985 to 2021. Our primary research design regresses the number of patent sales on indicators for

the months leading up to the firm’s fiscal year end.® After including firm-year and month fixed

! Anecdotal evidence suggests patent sales can be used to achieve earnings targets. Unova, Inc., an industrial
technology company, reported that it sold approximately 150 wireless local-area networking patents to Broadcom
Corporation on December 24, 2002, for $24 million, resulting in a gain which the firm said, “will positively impact
UNOVA’s 4th quarter and full-year 2002 earnings”. Prior to year-end, analysts expected Unova to have a net loss per
share of $1.14. Unova’s actual net loss was only $0.82 per share. While the total reported gain recognized was likely
somewhat less than the full $24 million selling price, the selling price per share accounts for $0.41, suggesting that
this patent sale in the last month of their fiscal year likely moved the firm from missing to beating analyst expectations.
2 “patent trolls” are a pejorative term for entities termed non-practicing entities (“NPEs”) or patent assertion entities.
These entities do not conduct R&D or invent new products, but rather purchase patents and initiate patent infringement
lawsuits against operating companies. We use the phrase patent troll following the colloquial usage by politicians and
firm managers or alternatively NPE interchangeably throughout the paper. See further discussion in Section 2.2.

3 While the USPTO assignment data is a rich data source, it does not include the transaction price. Accordingly, we
are unable to use the dollar amount of patent sales to examine our research question and instead rely on the number
of patent sales as our primary measure.



effects, the indicator for the final month of a firm’s fiscal year can be interpreted as the amount of
“abnormal” patent sales occurring in the last month of the fiscal year (“month M”) incremental to
the firm’s patents sold during the first six months of the year (“benchmark months”).
Descriptively, we first examine the characteristics of patents sold in the final month of a public
firm’s fiscal year and compare those to the characteristics of patents sold at other times during the
year. We find patents sold in the last month of the year are more valuable, as proxied by forward
citations, number of claims, and patent generality (Hall, Jaffe and Trajtenberg (2001)). Despite
patents sold in month M being more valuable, they are significantly less likely to have an associated
8-K disclosure (18.9%) relative to patents sold in other months (31.5%). This goes against the
notion that 8-Ks are disclosed when an event is more economically material such as selling
valuable patents. The significantly lower rate of 8-K filings for month M patent sales, despite the
patents’ higher value, is more consistent with the narrative that the patent sales in month M are
likely strategic, and firms exercise their disclosure discretion to potentially conceal their strategic
intentions at the time of sale.* While these statistics provide univariate support for strategic
disclosure, we proceed to our multivariate and cross-sectional tests to provide further evidence.
In our main empirical specification, we find abnormal patent sales in month M are
approximately 1.1% greater on a per month basis, or 13.2% annualized, which is economically

material. This translates into roughly 2,600 more aggregate patent sales over our sample period.

4 As we discuss in Section 4.1.2, a firm’s discretion in determining the materiality threshold likely explains why we
do not observe an 8-K filing for every patent sale. Our primary interest is in identifying the significantly lower rate of
8-K filings for month M patent sales relative to other months, ceteris paribus, which would be consistent with patent
sales in month M being strategic. Also, investors are unlikely to observe patent sales via patent office disclosure in a
timely matter. For a patent sale to be valid in court, the parties must record the patent assignment with the U.S. Patent
and Trademark Office (“USPTO”) (Serrano (2010)). The USPTO maintains a patent assignment dataset that details
the execution date for each patent sale as well as the date the transaction is reported to the patent office. Marco et al.
(2015) report that on average, there is a lag of 182 days between the transaction’s execution date and recording date.
As researchers, we observe the execution date with hindsight, but investors at the time of patent sale may not be able
to observe the sale in the USPTO data for months after the transaction.
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This is consistent with firms strategically delaying the sale of patents, illustrating the real option
value of patent sales. In contrast, the effects in the months leading up to month M are generally no
different from the sales relative to the benchmark months.

To examine whether patent sales at fiscal year-end are likely motivated by earnings
management, we conduct three tests. First, we exploit the asymmetric accounting treatment
between internally developed and externally acquired intangible assets. U.S. GAAP does not allow
firms to capitalize the full fair value of internally developed patents but does allow firms to
capitalize the fair value of purchased patents. Thus, the reported gain on sale is likely greater for
internally developed patents and strategic motivations are most likely if firms sell more internally
developed than purchased patents at year end. Consistent with strategic motivations, we find public
firms sell 13.9% more internally developed patents than externally acquired patents in month M.

Second, we exploit variation in a firm’s incentive to meet or beat earnings expectations. Firms
that just meet or beat earnings targets likely represent those with strong earnings management
incentives (e.g., Bartov et al. (2002); Dhaliwal et al. (2004); Bhojraj et al. (2009); Dechow et al.
(2010); Quinn (2018); Johnson et al. (2020)). We find that the abnormal patent sales effect in
month M is 1.4 to 1.6% higher per month in periods where a firm just meets or beats earnings
expectations by 1 cent. Additionally, we plot histograms of patent sales across different bins of
earnings surprises (Burgstahler and Dichev (1997)) and find a stark discontinuous jump in the
number of firms just above the threshold of meeting earnings targets versus the number of firms

just below, consistent with strategic incentives motivating firms’ patent sales.>

® To triangulate whether strategic patent sales have the potential to meaningfully impact a firm’s reported EPS
numbers, we hand collect the transaction amounts from eight identifiable examples where patent transaction values
were disclosed in an 8-K. Across these examples, the median value per patent was $876,190 and the median total
transaction value was $4,600,000, with approximately 5 patents trading in a given transaction. Using the average
common shares used to calculate earnings per share of 103.95 million shares, we infer that patent sales can move EPS
by four to five cents per share on average ($4,600,000/103,950,000 shares).
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Third, we exploit variation in the extent to which an executive’s compensation incentivizes
meeting earnings expectations. We document that the month M patent sales effect is 1.8% to 3.9%
higher per month in periods when the CEQO’s equity compensation is in the highest quartile or
when the CEO has more equity vesting in a given year (Bergstresser and Philippon (2006); Edmans,
Fang, and Lewellen (2017); Edmans, Fang and Huang (2022)). The collective results from these
three tests are consistent with managers strategically selling patents for earnings-motivated reasons.

We also examine the importance of alternative explanations, such as firms rebalancing their
patent portfolio at year end, tax incentives, and financial constraints, in explaining the abnormal
patent selling activity in month M. The results from these tests do not support these alternatives
explaining our findings.® Finally, our results are robust to excluding December year-end firms,
alternative fixed effect structures, employing various scalars to the dependent variable, and using
a Poisson model. Taken together, our findings are most consistent with firms strategically selling
patents in response to earnings pressure and are less consistent with alternative explanations.

We then explore the consequences of strategically motivated patent sales for the broader patent
system. One important entity in the patent system are NPEs. If patents sold to NPEs happened
evenly throughout the year, approximately 8% of sales (= 1/12 months) would happen in the last
month of the fiscal year. However, in our sample 55% of sales made to NPEs occur in the last
fiscal month, suggesting patent trolls play an important role in facilitating month M patent

transactions. Motivated by this observation, we examine and find patents sold in month M are more

& Specifically, we perform three tests. First, we find private firms are significantly less likely to sell patents in the final
month of the year than public firms. This differential effect for private versus public firms suggests that our findings
are incremental to institutional features that are common to both public and private firms (such as portfolio rebalancing
or tax motivations). Second, we more directly measure public firms’ incentives to sell patents for tax reasons and find
these firms have no greater selling activity in month M than other firms. Specifically, public firms with greater deferred
tax assets are not more likely to sell patents in the last month compared to firms with lower deferred tax assets. Third,
firm years with financial constraints do not have more pronounced patent selling activity than other firm years,
inconsistent with financial distress as an underlying mechanism of our findings.
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likely to be litigated than patents sold at other times of the year. This is likely because the number
of patents sold to NPEs also significantly increases in month M. That is, the proportion of total
patent buyers that NPEs represent increases when a patent is sold in month M, relative to when
sold in the benchmark months. Furthermore, conditional on a patent being litigated, the likelihood
that an NPE is the party suing for infringement increases for patents sold in month M.

We next examine the demand side of the patent market by investigating changes in NPE
purchasing activity. Using the staggered adoption of anti-troll laws in 34 US states, we find that
patent trolls reduce their patent purchases from firms in affected states. Consequently, firms
headquartered in states adopting anti-troll laws see a 1.6% to 1.8% per month reduction in patent
sales in month M, corroborating the inference that patent trolls provide liquidity to firms
strategically selling patents in month M. Taken together, these findings suggest that strategic patent
sales could have a negative impact on the market for innovation through increasing costly litigation
in general and facilitating frivolous NPE litigation. Furthermore, the results highlight that NPEs
are key liquidity providers for firms looking to sell patents strategically even though corporations
frequently lobby against patent trolls.

We speak to the literature on the real effects of financial reporting (Leuz and Wysocki (2016))
by demonstrating that financial reporting incentives can distort the market for innovation and
prompt patent sales to potentially unproductive users. Furthermore, the finding that firms sell more
internally generated patents suggests that reporting rules that preclude firms from capitalizing the
full cost of internally developed patents make selling patents an attractive earnings management
tool and can have the unintended consequence of facilitating sales to patent trolls. We also

contribute to the emerging literature at the intersection of accounting and innovation (e.g., Glaeser



(2018); Kim and Valentine (2021); Glaeser and Lang (2023)) by expanding our understanding of
the forces that shape the underexplored secondary patent market.

Our findings are also relevant to the literature on the market for patents, innovation, and NPEs.
Serrano (2010) documents the determinants of patent transfers and finds that small-innovators and
private inventors are the parties most likely to sell their patents. We complement this evidence by
providing a dataset that links patent sales to public firms and shows conditions under which public
firms are more likely to sell patents (i.e., in the presence of financial reporting incentives).
Hochberg, Serrano, and Ziedonis (2018) find that the patent market can facilitate lending to start-
up firms given it provides lenders a liquidation option for patents pledged as collateral. Importantly,
we provide evidence that strategic patent selling, driven by financial reporting incentives, can
facilitate NPE litigation, which can be detrimental to welfare (Cohen, Gurun and Kominers (2019)).
2. BACKGROUND AND HYPOTHESIS DEVELOPMENT
2.1 Patent Market Background

Since 2013, the cumulative patent market has an estimated total asking price of about $40
billion, with the average asking price per patent of $210,000 over the last five years (Richardson,
Oliver, and Costa (2023)). While the best use of the patent market should be to reallocate
intellectual property to the most productive user (Galasso, Schankerman, and Serrano (2013)), in
practice, the patent market has been disaggregated and opaque. Historically, there has not been a
central exchange with transparent pricing, and even with recent online marketplaces, almost 40%
of all patent assets listed for sale do not include even pricing information (Richardson, Oliver, and
Costa (2023)). The lack of a transparent, centralized exchange makes it difficult for a firm’s
investors to know if the firm has offered patents for sale. Investors are thus unlikely to be able to

“see through” the use of patent sales as an earnings management strategy.



Due diligence for a patent purchase can be a lengthy process, at times taking months. The
process involves narrowing down the set of patents available for sale based on the purchaser’s
criteria (Richardson et al. (2019); Kim and Valentine (2023)). However, there are potentially more
expedient options for sellers hoping to transact quickly. Between 25% and 55% of patent purchases
were made by NPEs in the last five years (Richardson, Oliver, and Costa (2023)). NPEs may be
more likely to serve as liquidity buyers and purchase a group of patents with fewer due diligence
requirements in the hope that even one patent will pay off in their litigation strategy.

Patent brokers are another key facilitator of patent sales. Brokers “sell, buy, market, negotiate,
evangelize, and promote patents in the market” (Richardson, Oliver, and Costa (2023)). If a seller
needs to make a patent sale in a timely manner, they could sell patents directly to a broker familiar
with the market. Finally, a seller could list a set of patents with a broker well in advance of their
fiscal year end to have the option to sell a patent if necessary to meet earnings targets and lower
the asking price to expedite the timing of sales as yearend approaches. Discounts on patent asking
prices can approach 75% and tend to increase the longer a patent stays on the market (Richardson
et al. (2023)). In sum, sellers in the patent market can use NPEs, patent brokers, or discounts to
time their patent transactions.

2.2 Non-practicing Entities

Non-practicing entities employ a business model of acquiring patents for the purpose of suing
firms ostensibly infringing on those patent rights without engaging in other operating activities
such as R&D. Though NPEs are often criticized, they can potentially play a positive role in the
economy by providing economies of scale to small companies and inventors without the resources
to sue large, well-resourced firms for infringement. Former Federal Trade Commission

Chairwoman, Edith Ramirez, has said “the economics of asserting patents has traditionally



weighed against enforcement by small companies. Large companies may be slow to respond to
demand letters, and the cost of a lawsuit may be prohibitive for small patent holders facing an
uncertain payoff” (Ramirez (2013)). Furthermore, NPEs can provide liquidity in the secondary
patent market, which could increase funding for innovators. Consistent with this notion, Hochberg,
Serrano, and Ziedonis (2018) find that a liquid patent market can facilitate lending to start-up firms
given that such a market provides lenders a liquidation option for patents pledged as collateral.

Corporations lobby politicians for laws that hamper the ability of NPEs to initiate and win
patent infringement lawsuits. The Obama administration released a 2013 report on the costs of
patent trolls on the economy and innovation. The report notes that in 2011, litigation payments to
NPEs totaled $29 billion, a 400% increase from 2005, not including any loss in shareholder value.
High-tech firms can spend more on patent acquisition and litigation than they do on R&D for new
innovations. Gene Sperling, the former director of the National Economic Council, said, “It’s clear
that the abuse of the patent system is stifling innovation and putting a drag on our economy. The
trolling has gotten out of control” (Sperling (2013)). While in aggregate, innovating firms are
harmed by costly patent litigation initiated by trolls, the marginal benefit of selling patents to an
NPE for a given firm can exceed the marginal cost, especially when the cost of litigation is borne
by another party. Thus, selling to trolls to meet earnings targets can produce negative externalities.
2.3 Real Earnings Management through Patent Sales

Investors make capital allocation decisions based on comparable and reliable firm performance
information. While earnings forecasts can provide an important signal, practitioners and academics
alike argue that an excessive focus on meeting earnings targets can induce managers to behave sub
optimally (e.g., Dechow and Sloan (1991); Klein (2002); Liu and Ryan (2006); Barton (2011);

Barton and Wiseman (2014); Dou et al. (2016); Fu et al. (2020)). This suboptimal behavior can



manifest as managers making short-term decisions that boost reported earnings but do not
represent the best use of the firm’s resources for the long term.

Prior research suggests firms can make suboptimal operating decisions to achieve earnings
targets, termed real earnings management. For example, cuts to discretionary expenses, relaxing
credit terms, and overproduction of inventory are methods firms can use to boost short-term
earnings at the expense of future profitability (Roychowdhury (2006); Cohen et al. (2008); Cohen
and Zarowin (2010); Zang (2012); Kothari et al. (2016)). Bushee (1998) finds that firms with
greater transient institutional investors cut R&D expenditures to avoid earnings declines. Bereskin,
Hsu, and Rotenberg (2018) find that abnormal cuts to R&D are associated with lower future
innovation, as proxied by the number of patents and patent citations. Terry, Whited, and
Zakolyukina (2023) use a structural model to examine the tradeoff between regulating earnings
information and investment choices and find that lower earnings informativeness through earnings
management can raise the cost of capital and reduce firm value. Collectively, these studies suggest
that making suboptimal investment choices in response to short-term earnings pressure can be
costly to the firm in the long run. While some prior work on real earnings management uses patents
as an output measure to assess the future performance costs of real earnings management (Bereskin
et al. (2018); Fu et al. (2020)), we add to the literature by examining whether patent sales can be a
method firms use to manage earnings.

Despite the potential costs, Graham, Harvey, and Rajgopal (2005) surveyed over four hundred
managers and found that executives were more willing to decrease discretionary spending or delay
starting a new project in order to meet earnings targets than change accounting estimates. A firm’s
growth critically depends on innovation pursuits. Thus, earnings management tools related to

innovation can have a significant impact on a firm’s growth potential. While extant research has
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identified abnormal cuts to R&D as a potential earnings management tool, we expect that firms
could also use patent sales to boost earnings to meet or beat earnings targets. Graham, Harvey, and
Rajgopal (2005) provide examples of real decisions managers make to achieve financial reporting
goals, with one notable example in our context:
“Another example pertains to a company that would sell an internally developed patent to
outsiders and recognize revenue or return to meet an earnings target, rather than develop
the patent later in-house, even if the expected cash flows associated with in-house
development exceed the sale proceeds of the patent.”
This interview provides anecdotal evidence that managers are willing to sell patents to meet or
beat earnings expectations. Selling patents the firm could have developed profitably in-house is
one form of real earnings management. Another is to strategically time the sale of a “cookie jar
reserve” of patents that managers intend to sell anyway to meet earnings targets.

Managers receive internal information on a firm’s performance throughout a fiscal year before
financial statements are created and communicated to investors. Before taking a suboptimal real
action, a manager must first assess the firm’s expected performance through the end of the fiscal
year relative to the earnings target. Managers would only engage in real earnings management if
it is likely the firm would miss the target without the costly real action. Accordingly, we expect
patent sales motivated by real earnings management are more likely to take place in the final month
of a firm’s fiscal year than at other times. In essence, delaying a patent sale until the last month of
the year allows managers to have the flexibility and option value to avoid a suboptimal patent sale
or preserve its cookie jar reserve for future use if firm performance improves by the end of a fiscal

year. Given the preceding discussion, we state our hypothesis as follows:

Hypothesis: Public firms with incentives to meet or beat earnings expectations sell more patents
in the final month of the fiscal year than at other periods during the year.
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Nevertheless, there are reasons why we might not observe our predicted outcome. First, if
investors can see through the earnings management and discount the value of strategic firms
accordingly, firms might not have incentives to manage earnings ex-ante. Second, the sale of
patents could be prohibitively costly for some firms and may not be a feasible strategy to pursue.’
3. DATA AND RESEARCH DESIGN
3.1 Data Sources and Sample Selection

We obtain information on patent sales from the USPTO patent assignment data, patent
characteristics from PatentsView, firm characteristics from Compustat and CRSP, and analyst
forecasts from I/B/E/S. The USPTO patent assignment dataset includes information such as the
buyers’ and sellers’ names, the number of patents included in the sales, the sale execution dates,
and a brief description of the reason for the patent trade (see Kim and Valentine (2023); Armstrong,
Glaeser, Park, and Timmermans (2024)). The PatentsView data allow us to observe patent
information such as tech class, the number of figures included in the patent filings, and forward
citations received.

We combine the above databases to create a final sample with a firm-month unit of observation.
We include firm-months between January 1985 and December 2021 (6,436,358 firm-months). We
define the event month as the last month in a firm’s fiscal year. We exclude firm months with
missing data on total assets, stock prices, and other control variables (leaving 1,633,632 firm-

months). Consistent with studies examining real earnings management, we exclude firms in

"We also recognize the possibility that firms could license their patents to generate income rather than sell them
outright if selling patents is too costly. However, whether a firm can recognize revenue at the start of the licensing
period depends on the specifics of intellectual property being transferred and the nature of the contract. If the license
agreement allows the licensee access to the IP over a period of time and functionality of the IP could significantly
change over the period (e.g., through a software update), then revenue will be recognized over time (ASC 606-10-55-
62). In those circumstances, managers will unlikely be able to significantly boost current period earnings through
licensing, making it an unattractive earnings management tool. If managers can successfully structure a licensing
contract to allow the recognition of revenue up front, we expect that to bias against us finding a result via patent sales.
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regulated industries (SIC codes between 4400 and 5000), banks, and financial institutions (SIC
codes between 6000 and 6500), leaving a sample of 1,333,284 firm-month observations. We then
require firms to have at least one patent in their patent stock each month (leaving 1,294,278 the
total number of net patent purchases over the past 20 years (i.e., the total number of purchased
patents minus the total number of patents sold) updated each month. We use a 20-year period to
approximate the length of time a patent right is in force, which is 20 years from the patent filing
date (35 U.S.C. 154). We apply this requirement because we want to examine the set of firms that
have the option to sell a patent during each month. Finally, we require non-missing data for control
variables, resulting in a final sample of 1,221,216 firm-month observations.

3.2 Variable Measurement

3.2.1 Key Dependent Variable: No. Patent Sales

We define our measure of patent trades, No. Patent Sales, as the total number of patents sold
by a firm in a given month and apply the inverse hyperbolic sine (IHS) transformation. Specifically,
we remove a change in patent ownership due to employer assignments, administrative events such
as a correction or name change, and security interest where a patent may be pledged as collateral
in a loan agreement (Graham, Marco and Myers (2018)). Thus, No. Patent Sales identifies a
transfer of patent ownership due to trading among entities.

Furthermore, we differentiate between internally developed patents and externally acquired
patents, classifying a patent in a transaction as internally generated if the seller is the same entity
on the patent grant (i.e., the patent has not been previously sold). Under current GAAP, most
expenditures associated with developing patents are fully expensed, whereas acquired patents are
valued at the purchase price on the balance sheet and amortized. As a result, we anticipate that our

findings will primarily be concentrated among internally generated patents, which likely allow
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firms to report larger gains on the income statement due to the asymmetric treatment of acquired
and internally developed patents under U.S. GAAP. For presentation purposes, No. Patent Sales
(and other related patent sales measures) are multiplied by 100 unless otherwise noted.
3.2.2 Key Independent Variables: M, M-1, M-2, ..., M-5

To evaluate the timing of the patent sales, we define M as an indicator variable that takes on a
value of one when it is the last month of a firm’s fiscal year. Additionally, we define a set of
indicator variables, M-n (where n ranges from 1 through 5), that take on a value of one when it is
n™ month preceding the final month of the fiscal year. In our sample, 62% of firms have a
December fiscal year end. Consistent with the idea that managers are particularly concerned about
fiscal year-end earnings, we expect that strategic patent sales are more likely to occur near the end
of the fiscal year in month M (Collins et al. (1984); Kerstein and Rai (2007); Das et al. (2009)).8
3.3 Research Design

To test the hypothesis that firms’ strategic patent sales are concentrated at the fiscal year-end,
we estimate the following regression:
No.Patent Sales.; = PM; + pyM — 1. + oM — 21+ -+ BsM — 5. + Xt + 6. + Ap +uce (1)
The unit of observation is at the firm ¢ and month t. No. Patent Sales is the IHS-transformed
number of patent sales made by firm ¢ in month tand M, M-1, M-2, ..., M-5 capture the timing of
sales relative to the firm’s fiscal year end. We cluster standard errors at the firm level. A positive

coefficient on S suggests that patent sales are concentrated in the final month of the fiscal year.

8 1t is also possible that managers face incentives to manage earnings at the end of each fiscal quarter. To explore this
possibility, we create an indicator for whether a month represents a fiscal quarter end (including Q4 at year end) as an
alternative independent variable and find our result persists (untabulated). Additionally, while our main results only
separate the effect for the six months leading up to fiscal year end, our results are not sensitive to including indicators
for months M-10, M-9..., M-1, M and using M-11 as the comparison month (untabulated).
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X represents a vector of time-varying control variables for firm characteristics that may impact
patent market trading unrelated to the timing of sales relative to the fiscal year-end. Specifically,
we control for firm characteristics using market capitalization (Market Cap) and stock returns
(Monthly Returns). And we also include the stock of patents (Patent Stock) and the number of
granted patents (No. Patent Granted) at month t. We include these controls to account for the
possibility that firms with many patents mechanically have more patent sales. Importantly, the
stock of patents includes not only the granted or filed patents, but also previously purchased patents.
We measure our control variables in month t. Finally, we include fixed effects for the firm-year
(6) and month (A) to control for any firm effects specific to a fiscal year, or factors specific to a
given month of the year. Taken together, our design exploits within firm-year variation in patent
sales timing, after controlling for any variation in the size of a firm’s patent portfolio or the firm’s
visibility, raising the bar for alternative explanations.

4. RESULTS
4.1.1 Descriptive Statistics

In Figure 1 Panel A, we present a bar graph of the total number of patent sales by month,
relative to the firm’s final month in the fiscal year (month M). Across our sample period, sample
firms sell in aggregate approximately 20,000 patents per month in the months leading up to fiscal
year end. For context, the sample firms had over two million patents granted during the sample
period. In the final month of the fiscal year, the number of patents sold jumps to over 27,000 in
aggregate. Figure 1 Panel B scales patent sales by the number of patent grants to adjust for patent
portfolio size and the discontinuity at fiscal year-end becomes even more pronounced. These
figures provide univariate evidence of increased patent sales among our sample firms in the final

month of their fiscal year.
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We tabulate descriptive statistics for the firm-months in our sample in Table 1. Panel A
presents distributional statistics for the key variables used in our analyses. On average, sample
firms sell approximately one-fifth of a patent per month (0.19 after dividing by 100), though the
untransformed variable is highly skewed, justifying our use of inverse hyperbolic sine transformed
number of patent sales as our primary dependent variable of interest (No. Patent Sales). This
transformation has the advantage of mitigating the influence of outliers while still being defined
for firm-months with zero patent sales (Koudijs and Salisbury's (2020); Glaeser and Omartian’s
(2022)). Approximately 93% of patents are internally developed, while 7% are externally acquired
(untabulated), which translates into the proportional excess of internally developed patents over
acquired patents of 0.83. On average, sample firms have 1.67 patents granted per month and a
patent stock of 529 patents, demonstrating firms in our sample are active innovators that regularly
employ patent protection.

Table 1 Panel B presents univariate correlations between No. Patent Sales and the months
leading up to fiscal year end as well as key control variables. There is a significantly positive
correlation between No. Patent Sales and month M, statistically corroborating the trend of higher
patent sales in the last month of the fiscal year shown in Figure 1. Interestingly, there is a
significantly negative correlation between No. Patent Sales and month M-1, perhaps due to firms
holding back on potential patent sales in the period leading up to year end. Intuitively, market
capitalization and patenting activity (Patent Stock and No. Patent Granted) are positively linked
to No. Patent Sales. These results provide univariate support for our hypothesis.

4.1.2 Decision on What Patents to Sell and Disclose
We next provide descriptive statistics on the characteristics of patents sold in the final month

of the fiscal year relative to other patents sold in Table 1 Panel C. We find that patents sold in the
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final month of a firm’s fiscal year are of greater value than patents sold in other months of the year
(non-month M), using forward citations, patent claims, and patent generality to proxy for patent
value. Patents sold in the final fiscal month are also 10 months older, on average, than patents sold
in other months of the year, perhaps because more mature patents have a longer proven history
that facilitates a timelier sale. Though descriptive in nature, this suggests that firms are not selling
patents of little value to rebalance their innovative portfolio prior to the end of the year.

Despite patents sold in month M being more valuable, they are significantly less likely to have
an associated 8-K disclosure (18.9%) relative to patents sold in other months (31.5%).° The SEC
has required firms to disclose significant events within four business days via an 8-K filing since
late 2004 (Christensen et al. (2017); Noh et al. (2019); He and Plumlee (2020)). Patent sales would
likely fall under Item 1.01 related to material contracts, which are defined as any contracts “not
made in the ordinary course of business” or ordinary business contracts “upon which the
registrant’s business is substantially dependent” (17 CFR 229.601(b)(10)). The discretion involved
in determining the materiality threshold, whether the patent sale is made outside of the ordinary
course of business, or if the sale relates to patents on which the firm’s business “substantially”
depends likely explains why we do not observe an 8-K filing for every patent sale. However, the
significantly lower rate of 8-K filings for month M patent sales relative to other months of the year,
supports the narrative that the patent sales in month M are likely strategic, and firms exercise their

discretion to potentially conceal their strategic intentions at the time of sale.

® To identify patent-related 8-K disclosures, we examine 8-K filings made within five business days of the patent sale
execution date that contain the keyword “patent”. While the SEC allows firms four business days to file an 8-K after
an event, to be conservative, we use five business days to allow for a one-day lag between the firm filing on the
EDGAR platform and the 8-K’s appearance on the website. For this test, we limit our sample to 2005-2021 as the list
of required 8-K disclosures changed in late 2004.
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For additional context, Table 1 Panel C also includes patent values for the patents that firms
chose not to sell (Unsold Patents). We find that patents sold in month M are relatively less valuable
than patents that are not sold, suggesting that even strategically motivated patent sales are not
necessarily the firm’s most important patents. Taken together, the descriptive statistics are
consistent with firms selling valuable patents in month M to facilitate a sale. However, firms retain
patents that are most valuable to the firm, likely those central to the business’ core operations.

4.2 Regression Results

Our hypothesis is that in the presence of earnings pressure firms can sell patents to recognize
reported gains and that such earnings-motivated sales are most likely to occur in the final month
of the firm’s fiscal year. Multivariate regression results are presented in Table 2. Column (1)
regresses No. Patent Sales on M-5, M-4, ..., M-1, M without controls and after including firm and
year fixed effects. Column (2) incrementally adds time varying, firm-level control variables as in
Equation (1). Column (3) includes the same time varying controls as in Column (2) but employs
firm-year and month fixed effects. We find a significantly positive relation between M and No.
Patent Sales in all three columns (coefficient=1.101, t-stat=8.12 for Column (1); coefficient=1.073,
t-stat=8.03 for Column (2); coefficient= 0.715, t-stat=5.79 for Column (3)). This finding supports
our hypothesis that patent sales are elevated in the final month of a firm’s fiscal year. In economic
terms, the per month abnormal sales effect ranges from 0.7% to 1.1% depending on the
specification.'® This translates into roughly 2,600 more aggregate patent sales over our sample
period (total average patent sales per year of 6,384 (untabulated) x 1.1% x 37-year sample period

= 2,598 patents). Figure 2 graphically shows the regression coefficients from Table 2 Column (3).

10 Note that the inverse hyperbolic sine transformation results in coefficients that can be approximately interpreted as
percentage changes (see, e.g., and Koudijs and Salisbury (2020) and Glaeser and Omartian (2022)). Thus, reported
coefficients in Table 3 indicate by what percent No. Patent Sales are higher in month M compared to non-month M.
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Though we do not make predictions for the coefficients on the months leading up to event
month M, results indicate that firms sell significantly fewer patents in month M-1 relative to other
months of the year (in Columns (1) and (2)) and that the remaining months’ sales are generally not
statistically distinguishable from the benchmark period. Fewer sales in month M-1 could be
consistent with managers holding back on potential patent sales until month M, the firm’s final
opportunity to recognize a gain prior to fiscal year end. However, we do not observe a statistically
significant holding back effect when we employ firm-year and month fixed effects (Column (3)).

While the univariate and multivariate results thus far demonstrate that firms sell more patents
in the final month of a firm’s fiscal year, the results do not rule out the possibility of other
motivations for patent sales that coincide with a firm’s fiscal year end. To investigate whether
managers sell patents motivated by a desire to achieve earnings targets, we expect that managers
are more likely to sell internally developed patents with a smaller book value than externally
acquired patents with a larger book value. The cash a seller receives from a patent sale does not
fundamentally depend on whether the invention was developed in-house or externally acquired,
and thus if firms sell patents at year end simply for liquidity reasons, we would not expect to
observe a difference in the patent’s source.!! In Table 3, we present the results of regressing Diff
in Internally Generated and Externally Acquired Patent Sales on M-5, M-4, ..., M-1, M. The
dependent variable is calculated as the difference between the number of internally generated
patent sales and externally acquired patent sales, scaled by total patent sales (see Appendix A for

more detailed variables definitions).

11 However, we do acknowledge that firms may be less likely to sell a previously purchased patent given that the
purchase was made with a purpose, whereas some internally developed patents may be serendipitous discoveries. For
this reason, we use the difference in internally generated versus externally acquired patent sales as our dependent
variable. Absent earnings management motivations, it is more difficult to argue that firms sell relatively more
internally developed patents precisely at a firm’s fiscal year end.
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We find that both without and with controls (Columns (1) and (2), respectively) there is a
significantly positive coefficient on M (coefficient=0.064; t-stat=3.03 for Column (1);
coefficient=0.066; t-stat=3.14 for Column (2)). This finding is consistent with managers selling
disproportionately more internally generated patents in month M than in other months of the year.
In fact, the coefficients on M-5, M-4, ..., M-1 suggest managers are no more likely to sell internally
generated patents over externally acquired patents in the months leading up to the event month
than at other points during the year. In economic terms, internally generated patent sales in month
M are 13.9% higher than internally generated patent sales during other months of the year, relative
to baseline averages.? Taken together, the results in Tables 2 and 3 support our hypothesis and
point towards an earnings management motivation for abnormal patent sales.

4.3 Cross-sectional Analyses

We next examine two cross-sectional tests to examine whether patent sales in month M are
likely to be motivated by earnings management incentives. First, if we observe that final month
patent sales are more pronounced in years where a firm either meets or just beats earnings
expectations, these patent sales are more likely motivated by earnings pressure. We modify
Equation (1) to include an interaction between M, M-1, M-2, ..., M-5 and Meet or Just Beat that
takes on the value of one when the difference between realized earnings per share and expected
earnings per share is between 0 and 1 cent and zero otherwise (see detailed variable definitions in
Appendix A). If patent sales in the final month of the fiscal year are indicative of earnings

management, we expect the coefficient on M * Meet or Just Beat to be significantly positive.

12 We evaluate the economic effects of our regression coefficient by using the coefficient value (e.g., 0.064 in Column
(1) of Table 3) to estimate the implied change in our dependent variable - Diff in Internally Generated and Externally
Acquired Patent Sales relative to its mean value of the benchmark period M-6 through M-11 (i.e. 0.46). We derive
this change using the equation: 0.064 = 0.46*(1+r)-0.46, where r represents the economic effect of our regression
coefficient relative to the mean value of our dependent variable. By solving for r in this equation, we find that r =
13.9%. This represents the economic magnitude derived from the regression coefficient of 0.064 in Column (1) of
Table 3.
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Table 4 Column (1) shows that the positive link between patent sales and month M is amplified
for meet or beat firms (coefficient=1.352; t-stat=3.48). In Column (1) we use the most recent
analyst consensus forecast for the year, where available, as the market’s earnings expectation.
However, the most recent analyst consensus forecast for the year could be measured after a firm’s
fiscal year ends, but before the earnings announcement date.

Real activities management through patent sales requires the manager to finalize a transaction
prior to yearend for any associated gain to be recognized in the accounting period. Thus, we also
use the market’s expected earnings at the time a manager must decide to sell a patent, which we
proxy for using the consensus analyst forecast as of the second month of the last fiscal quarter of
the year, e.g., November for a December 31% year end firm (Bhojraj, Hribar, Picconi and McInnis
(2009)). We present these results in Table 4 Column (2) and find qualitatively similar results
(coefficient=1.582; t-stat=3.75). Taken together, we find that the per month abnormal patent sales
effect in month M is 1.4% to 1.6% higher in years where a firm just meets or beats earnings
expectations by 1 cent. We do find a significantly positive coefficient on M, suggesting elevated
patent selling activity in the final month of the fiscal year on average, perhaps due to institutional,
tax, or other reasons.

Figure 3 provides graphical evidence corroborating the inferences from Table 4. Panels A and
B are histograms of the average No. of Patent Sales by Earnings Forecast Surprise range (i.e., the
difference between actual earnings and market expectations) for patent sales in month M and non-
month M, respectively. Panel A shows that patent sales in the final month of the fiscal year are
over three times as common (approximately 0.26/0.07) in years where a firm meets or beats an
earnings expectation by one cent than in years where a firm misses expectations by one cent.

Importantly, there is no such discontinuity for patent sales made during other months of the year,
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even when a firm is within one cent of meeting expectations (Panel B). We also present similar
graphs using a regression framework that includes our vector of controls as well as firm-year and
month fixed effects and do so separately for sales made in month M (Panel C) and non-month M
(Panel D). In this multivariate framework, we observe statistically significant, elevated final month
patent sales for periods in which a firm just meets or exceeds earnings targets and observe no such
effect for patent sales made at other times during the year.

In our second cross-sectional test, we use executive equity incentives as another proxy for
whether managers have strong incentives to meet or beat earnings expectations. Executives believe
that issuing earnings targets puts downward pressure on a firm’s stock price (Graham, Harvey and
Rajgopal (2005)), and thus the more closely tied an executive’s compensation is to stock price, the
more likely a manager is to use earnings management techniques such as selling patents for a gain.
We regress No. Patent Sales on the interaction between M, M-1, M-2, ..., M-5 and High Executive
Incentives. We first proxy for high executive incentives using the Incentive Ratio that takes on the
value of one for firms whose managers’ share of equity-based compensation to total compensation
is in the highest quartile of firms and zero otherwise. This measure of executive equity incentives
is similar to those used by Bergstresser and Philippon (2006) (see Appendix A for more detailed
variables definitions).

While executive equity compensation is endogenously determined and could potentially
covary with other factors that are also associated with the timing of patent sales, Edmans, Fang
and Lewellen (2022) argue that the timing of when equity awards vest is less endogenous as it is
based off prior equity grants. Accordingly, we also proxy for High Executive Incentives using
Vesting Equity, that takes on the value of one when the standardized executive vesting equity is in

the highest quartile and zero otherwise (see Appendix A). A significantly positive coefficient on
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M * High Executive Incentives indicates that firms with greater equity incentives for executives
sell incrementally more patents in the final month of the firm’s fiscal year end. The sample size
for these cross-sectional tests is reduced due to the need to have Execucomp database coverage
when using the incentive ratio as a proxy and further reduced due to the additional need for CRSP
coverage when calculating vesting equity.

The results are presented in Table 5. In Column (1), we find firms whose executives’ equity-
based compensation relative to total compensation are in the highest quartile sell significantly more
patents in month M (coefficient=3.921; t-stat=4.40). In economic terms, No. Patent Sales the per
month abnormal patent sales are 3.9% greater in month M for firms when Incentive Ratio is in the
highest quartile, relative to firms whose executives receive proportionally less equity
compensation. In Table 5 Column (2), we also find evidence of more pronounced month M patent
sales for firm-years in the highest quartile of equity award vesting (coefficient=1.811; t-
stat=2.86).= In economic terms, the per month abnormal patent sale effect is 1.8% greater in the
last month of the fiscal year for firms when Vesting Equity is in the highest, relative to firms not
in the highest quartile of Vesting Equity. Taken together, our cross-sectional results point to
abnormally high patent sales in the final fiscal month being strategic patent sales; the firms who
sell the greatest number of patents in month M are those with high incentives to manage earnings

and choose to sell the patents most likely to generate significant reported gains.'*

13 Edmans, Fang, and Lewellen (2022) also include additional controls specific to equity vesting. When we
incrementally include total salary, bonus amount, executive age, the CEO’s tenure, an indicator for whether the CEO
is new, and firm age as additional controls to the specification in Table 5 Column (2), we find our results continue to
hold and at a similar magnitude (untabulated).

14 When we exclude the month fixed effects, we find the main effect of High Executive Equity Incentives (either for
Incentive Ratio or Vesting Equity) is insignificant in both specifications, suggesting that the average number of patent
sales is not different for high versus low equity incentive firms.
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4.4 Alternative Channels

While cross-sectional results discussed in Section 4.3 demonstrate that final fiscal month patent
sales are greater for firms and in time periods with greater incentives to manage earnings, to raise
the bar for alternative explanations, we also test three alternative channels. First, prior research
indicates that private firms are less likely to have financial pressure distort their operating decisions
(Asker, Farre-Mensa, and Ljungqvist (2015)). If so, we expect that patent sales in the last month
of a firm’s fiscal year end are lower for private firms than public firms, which are subject to the
scrutiny of the public equity markets. We modify Equation (1) to include the interaction between
M, M-1, M-2, ..., M-5 and Private Firm. Private Firm is an indicator variable that takes on the
value of one for private firms and zero for publicly traded firms. We identify private firms in the
patent assignment data as those that PatentsView identifies as a corporation but that are not
included as public firms in the updated Kogan et al. (2017) dataset. We use the PatentsView
assignee_id variable as a private firm’s unique identifier. Because controls such as market
capitalization and returns are unavailable for private firms, we omit control variables in this
analysis, though we continue to employ firm-year and month fixed effects.’® We further assume
all private firms have a December fiscal month end, consistent with the majority of public firms in
our sample.

Table 6 Panel A presents the results. We find that private firms are less likely than public firms
to sell patents in the last month of the fiscal year, consistent with these firms having less incentive
to manage earnings. This is true if we compare the last month of the fiscal year to all other months
of the year (Column (1)) or if we map out patent sales in the months leading up to fiscal year end

(Column (2)) (i.e., coefficient=-1.367; t-stat=-8.73 for Column (1) and coefficient=-1.347; t-stat=-

15 Note that the inclusion of firm-year fixed effects subsumes the main effect of Private Firm in the regression.
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-8.51 for Column (2)). In terms of economic significance, per month patent sales are 1.4% lower
for private firms in the last month of the fiscal year than public firms.

The total effect of patent sales in month M for private firms is still significantly positive (p-
value <0.01), suggesting that there are some institutional features other than earnings pressure that
could contribute to patent sales clustering at year end. However, our results consistently find
incrementally more patent sales in the final month of the fiscal year for firms with financial
reporting incentives and incrementally fewer patent sales in the last month of the fiscal year for
firms without those reporting incentives.

Our second alternative channel test examines whether our results are attributable solely to firms
that have tax reasons for selling patents. In general, firms’ tax incentives are to accelerate the
recognition of expenses and losses, thereby reducing taxable income, and defer revenues and gains
to future periods. Accordingly, we would not expect firms typically to sell patents for a gain for
tax reasons. However, a particular case where firms may want to recognize the gain from a patent
sale for tax purposes is to offset capital losses. If firms have capital losses, they can only deduct
capital losses from capital gains and cannot deduct capital losses from operating income. If firms
have more capital gains than capital losses in a year, they can deduct all their capital losses to
offset their capital gains when calculating their tax burden. But if firms have more capital losses
than capital gains in a year, firms can carry back the excess capital losses to offset capital gains
from the prior three years or carry forward capital losses to offset any future capital gains for the
next five years. However, after five years the capital losses expire, and firms cannot realize any
tax benefit from those losses. Therefore, a firm may sell a patent to recognize a capital gain and

enable the firm to realize the tax benefit from their capital loss carryforwards.
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Capital loss carryforwards are included in the financial statements in the deferred tax asset
account; thus, we identify firms in the top quartile of the deferred tax asset balance (High DTA) as
those most likely to sell patents for tax purposes. Given that capital loss carryforward expire after
five years, we use deferred tax asset balance over the prior five years to identify tax-motivated
firms and interact High DTA with M, M-/, ... M-5. If our results are attributable to firms’ tax
motivated patent sales, we would expect to see a positive coefficient on the interaction of M * High
DTA and an insignificant coefficient on M. The results in Table 6 Panel B indicate that firms with
high levels of DTA in the preceding five years do not sell patents at a different rate than other
firms, suggesting that tax motivated patent sales do not explain our results (coefficient=0.674; t-
stat=1.22 for Column (1) without controls and coefficient=0.814; t-stat=1.48 for Column (2) with
controls). Furthermore, the coefficient on M remains positive and statistically significant.®

As a third alternative channel test, we examine whether financially distressed firms exhibit
more pronounced patent selling behavior at year end than other firms. We measure financially
constrained firms using the KZ-Index over the past five years (Kaplan and Zingales (1997);
Lamont et al. (2001)) and create an indicator variable, High KZ-Index that takes on the value of
one if the historical KZ-index is in the top quartile and zero otherwise. If financially constrained
firms sell more patents in month M simply for liquidity rather than earnings pressure, we should
observe a positive coefficient on M * High KZ-Index. The results, presented in Table 6 Panel C
are inconsistent with this alternative motivation as the interaction term is insignificant
(coefficient=0.093; t-stat=0.21 for Column (1) without controls and coefficient=0.119; t-stat=0.27

for Column (2) with controls).!” In sum, all three of the alternative channel tests fail to find

16 The Tax Cut and Jobs Act changed the tax rules for capital loss carryforwards in 2018. If we instead limit our sample
to employ years from 1985 to 2018, our inferences in Table 6 Panel B are unchanged.

17 As an alternative proxy for financial constraints, we employ the text-based measures from Hoberg and Maksimovic
(2015). Consistent with our tabulated results using the KZ-index, we fail to find a differential impact for financially
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evidence that our main results are attributable solely to institutional factors, tax motivation, or
financial constraints.
4.6 Economic Consequences
4.6.1 Firm Performance

To investigate the implications of firms’ abnormal patent sales in month M, we examine
whether selling patents in month M is linked to future performance. We modify Equation (1) to a
firm-year unit of analysis and employ future ROA or cash flows as dependent variables (either
using year t+1 or the average future performance for years t+1 to t+3). We also replace the month
indicator variables with High No. Patent Sales in M, defined as firm-years in the highest quartile
of No. Patent Sales in month M. Given the change in units, we present descriptive statistics at the
firm-year level in Table 7 Panel A. The regression results are presented in Table 7 Panel B.

We find firms with an abnormal amount of patent sales in month M have lower future ROA
and cash flows.'® Specifically, Columns (1) and (2) show a negative link between High Patent
Sales in M and future ROA ((coefficient=-0.015; t-stat=-2.98 for Column (1) and coef.=-0.012; t-

stat=-2.34 for Column (2)).*° Columns (3) and (4) show a negative link between High Patent Sales

constrained firms using the Hoberg and Maksimovic (2015) general measure of financial constraints or any of their
three other measures specific to equity, debt, or private placement financing.
18 If instead we use a modified version of Roychowdhury’s 2006 models to identify industry-year expectations for the
abnormal portion of patent sales in month M, we continue to find a negative association between patent sales at M and
future performance (untabulated). Specifically, we alternatively define High Abnormal Proportion Patent Sales in M
to be a dummy variable dummy variable equal to one when the residual of Proportion (No. Patent Sales at M/Total
No. Patent Sales at M-1~M-11) is in the highest quartile and zero otherwise. Specifically, the residual is deviations
from the predicted values from two-digit SIC-year regressions, as follows:
Proportion, 1 Sales,_4
—_— = 0(0 +

a + €
Asset_py ! Asset,_q Asset;_q ‘

19 Gains or losses on the sale of finite lived intangible assets are reported on the income statement as a component of
income from continuing operations (Hanlon et al. (2023)). If a firm sells patents in year t to manage earnings upward,
then it is possible that earnings from continuing operations is lower in year t+1 and years t+1 to t+3 not due to a
decline in future performance but simply because of reversion to the mean. To avoid this alternative interpretation, we
use operating income before depreciation (i.e., a subtotal of income that does not include gains on patent sales) as our
proxy for future performance. Furthermore, we also employ cash flow from operations as a proxy for future
performance, which does not include cash flows from patent sales, and find consistent results. While prior research
has shown that investors weight income statement line items differently (McVay (2006); Bradshaw and Sloan (2002)),
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in M and future cash flows (coefficient=-0.012; t-stat=-3.40 for Column (1) and coef.= -0.006; t-
stat=-2.12 for Column (2)). These estimates translate into a -10.9% to -13.7% effect on ROA, and
a -7.5% to -17.1% effect on cash flows for firms with abnormally high patent sales, compared to
their respective sample median values. These findings are consistent with the interpretation that
firms who engage in strategic patent sales experience future performance costs or that firms in
decline both sell more patents and have lower future performance.
4.6.2 Implications for the Market for Innovation: Patent Trolls as Strategic Liquidity Providers
4.6.2.1 Baseline Results

Next, we examine the ways in which patents sold in month M impact the market for innovation
more broadly. We find that NPEs play an important role in facilitating patent transactions
specifically in month M. In our sample, 55% of sales made to NPEs occur in the last fiscal month
(untabulated). Motivated by this observation, we examine NPEs as purchasers of month M patents
and the attendant implications for the litigation environment. We then exploit the staggered
adoption of anti-troll laws to provide causal estimates of NPEs’ impact on month M patent sales.

We begin by regressing Probability of Litigation of Sold Patents on M, M-1, M-2, ..., M-5 and
controls and present the results in Table 8. We find the proportion of sold patents that are
subsequently involved in a lawsuit increases if the patents are sold in the final month of the fiscal
year relative to patent sales that occur other times of the year (Column (1)) (coef.=0.014; t-
stat=2.01). Next, Table 8 Column (2) indicates that the number of patents sold to NPE buyers is

greater when the patent is sold in month M (No. Patents Sold to NPE Buyers (coef.=0.045; t-

the extant literature also confirms that investors fixate on bottom-line earnings (i.e., income before extraordinary
items) (Sloan (1996); Bradshaw et al. (2001); Richardson et al. (2005); Shi and Zhang (2012)). Thus, managers still
have an incentive to manage earnings via patent sales whose gains are included in income from continuing operations.
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stat=2.81)). However, given that we find a greater number of patents sold in month M in general,
it is perhaps unsurprising that the number of NPE buyers increases.

Accordingly, we next investigate whether NPEs represent a greater proportion of month M
buyers. In Column (3) of Table 8, we find a significantly positive association between patents sold
in month M and Proportion of NPE Buyers (coefficient=0.070; t-stat=3.12), suggesting that a
patent sold in the last month of the fiscal year is more likely to be purchased by an NPE than if the
patent is sold at another point during the year. Finally, we examine whether NPEs are involved in
subsequent litigation involving month M patent sales. In Column (4) of Table 8 we find that
conditional on a patent being litigated, the probability that the patent asserter is an NPE increases
significantly if the patent was sold in the last month of a firm’s fiscal year end.
4.6.2.2 Demand Side Analysis Based on Staggered Adoption of Anti-Troll Laws

Our results thus far have focused on the supply side of patent sales and suggest that NPEs can
play an important role as liquidity buyers in the secondary patent market. We complement these
findings by examining constraints on the demand side of the patent market. Specifically, we use
the staggered adoption of anti-troll laws in 34 U.S. states as a plausibly exogenous shock to NPE
purchasing activities. Since 2013, beginning with Vermont, 34 states have implemented anti-troll
legislation to protect geographically local businesses from demand letters and frivolous
infringement claims initiated by NPEs (see Table 9 Panel A for the full staggered adoption
schedule; Appel et al. (2019)). This legislation effectively reduced the ability of NPEs to profit
from patent acquisitions in treated states.

Our assumption is that the anti-troll legislation diminished NPEs ability to use acquired patents
for litigation purposes in affected states, thereby reducing NPESs incentives to purchase patents in

month M. Implicit in this assumption is the notion that NPEs intend to assert newly acquired
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patents in the same state as the selling firm. Given that the development of technologies clusters
by geography as evidenced by related prior research, this assumption is reasonable (e.g., Audretsch
and Feldman (1996); Jaffe and de Rassenfosse (2019)). As validation, we find the anti-troll
legislation leads to a significant reduction in NPE buying in general (results untabulated).

We use a difference-in-differences identification strategy to empirically identify the effects of
anti-troll legislation on month M patent sales. Using a sample of firm months from 12 months
before the first treatment month (May 2013) to 12 months after the last treatment month (May
2017), we interact M, M-1, M-2, ..., M-5 with Treat and Post. Treat is an indicator variable equal
to one if a firm’s headquarter state adopts the anti-troll legislation, and zero otherwise. Post is
equal to one for firm-months after the month of anti-troll law adoption, and zero otherwise. Hence,
the coefficients on M*Treat*Post capture the impact of implementing anti-troll laws on patent
sales in month M.

Table 9 Panel B shows that the adoption of anti-troll legislation leads to a significant decrease
in patent sales in month M with a coefficient of -1.794 (t-stat = -2.27) in Column (1) without
controls and a coefficient of -1.615 (t-stat = -2.05) in Column (2) with controls. In economic terms,
firms headquartered in a state that implemented anti-troll law experience a 1.6 to 1.8% decline per
month in patent sales in month M, relative to baseline estimates. In Figure 4, we plot the coefficient
estimates in event-time to validate the parallel trends assumption and to test for effect dynamics.
The figure plots the point estimates from quarter t — 4 to quarter t + 4 with 90% confidence interval
bands, where for each treated state, quarter t is the quarter when the anti-troll law is signed into
law. Consistent with the parallel-trends assumption, we find no significant difference in the patent

sales at month M between treated and control states before the legislation (see Figure 4).
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Taken together, the results of Tables 8 and 9 are consistent with the interpretation that when
patent sales are motivated by earnings management, they are more likely to be sold to parties who
will litigate the patent and involve NPEs.?’ Even as executives of publicly traded firms denounce
patent trolls, their firms still appear to sell patents to NPEs when under earnings pressure, perhaps
as an expedient buyer of last resort. To the extent that patent litigation is costly and NPE lawsuits
are socially undesirable (Cohen, Gurun, and Kominers (2019)), an implication of our results is that
financial reporting incentives could have the unintended consequence of firms selling patents to
parties that in turn create deadweight loss.

4.7 Additional Analyses
4.7.1 Robustness

Finally, we examine the robustness of our main result to various measurement alternatives and
present the results in Table 10. First, we exclude the approximately 60% of firms in our sample
that have December fiscal year ends and find our results continue to hold (Column (1))
(coef.=0.551; t-stat=3.88). This suggests that there is not a specific institutional feature of the
patent market related solely to the month of December that would explain our results. Second, our
inferences remain unchanged if we alter the fixed effect structure to employ industry by year fixed
effects (Column (2)) (coef.=1.090; t-stat=8.09); or firm and industry by year fixed effects (Column
(3)) (coef.=1.079; t-stat=8.01). Third, we scale the dependent variable, No. Patent Sales, by total
assets or patent stock in Columns (4) and (5), respectively and find consistent results (coef.=0.015;
t-stat=2.18 for Column (4), coef.=0.045; t-stat=3.92 for column (5). Finally, instead of using IHS

transformed patent sales as our dependent variable, we use the simple count of the number of

20 In legal studies, whether a patent is litigated is also interpreted as a measure of patent value (Bessen and Meurer
2005). The argument is that enforcing patent rights is costly and firms will only litigate patents whose value warrants
the litigation costs. Under this interpretation, our results in Table 8 Column (1) also corroborate those in Table 1 Panel
C that patents sold in month M are more valuable patents, on average.
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patent sales in a Poisson regression as recommended by Cohn, Liu, and Wardlaw (2022) in Column
(6) ((coefficient=0.131; t-stat=4.89) and find our inferences are unchanged.
4.7.2 Sources of Endogeneity

Endogeneity can result from reverse causality, correlated omitted variables, or
mismeasurement, which can contribute to the non-random assignment of the treatment variable.
In our setting, the treatment variable of interest is the month indicator relative to the firm’s fiscal
year end. While firms do choose their fiscal year ends, that choice is a multifaceted decision that
is quite steady within a firm (i.e., only around 5% of our sample firms change fiscal year ends).
Therefore, it is unlikely that the firms’ patent sales determined the firm’s choice of fiscal year end
(i.e., reverse causality) or that the determinants of the choice of fiscal year end made in prior
periods also dictate patent sales in the current year (i.e., a correlated omitted variable). Thus, these
traditional endogeneity threats are less likely to operate in our setting given our research design.

However, at the construct level, the treatment of interest is managers’ fixation on meeting
earnings targets. In our sample we only include publicly traded firms, and our cross-sectional tests
discussed in Section 4.3 exploit variation in incentives to meet targets within that sample. As an
alternative approach, we also employ a “shock” to going public utilized by Bernstein (2015) to
better approach the random assignment of our treatment variable at the construct level. Specifically,
we use changes in NASDAQ returns during firms’ book-building phase prior to going public as
an instrument for whether firms complete their IPOs or withdraw them. Between 1985 and 2021,
we match a total of 6,693 IPOs on the SDC Platform to our sample firms, of which 6,151 were
successfully completed and 542 were withdrawn.

In untabulated results, we find that the first stage regression of IPO likelihood on two-month

NASDAQ returns calculated from the day of the IPO filing has a significantly positive association
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and the F-statistic on the instrument is 14.43. In the second stage, we find that using instrumented
likelihood of IPO completion (i.e., an indicator equal to the predicted value of stage 1 if the year
is after the IPO and zero otherwise) interacted with M-5 to M continues to show a significantly
positive association between the number of patent sales and pressure to meet earnings targets as
proxied for by successful IPOs. These results corroborate our main inferences that firms subject to
earnings pressure are more likely to sell patents to meet targets. We caution the reader when
interpreting these results. We find that this instrument is valid in the pre-2003 period (consistent
with Bernstein (2015)’s sample period), but that the instrument appears to be significantly weaker
in more recent years of our sample.

5. CONCLUSION

In sum, we find an abnormal level of patent sales in the last month of public firms’ fiscal years.
These patent sales appear to be a result of firms engaging in earnings management rather than
institutional features of the patent market or for tax reasons. Taken together, our results are most
consistent with the interpretation that capital market pressure to meet earnings targets can result in
firms using patent sales to boost reported earnings. Our findings indicate that reporting rules for
internally developed intangible assets such as patents could have the unintended consequence of
making patent sales more attractive to firms under earnings pressure.

Importantly, patents sold in the final month of the fiscal year are more likely to be litigated in
general, to be sold to “patent trolls”, and are more likely to be involved in subsequent patent troll
litigation, suggesting that strategic patent sales can have socially costly consequences. These
results should be of interest to academics interested in patent assignments and litigation, to
regulators considering optimal disclosure regulation around intangible assets, and to policymakers

examining short-term incentives in public markets.

33



References

Asker, J., Farre-Mensa, J. and Ljunggvist, A., (2015). Corporate investment and stock market listing: A
puzzle? Review of Financial Studies, 28(2), 342-390.

Appel, I., Farre-Mensa, J., & Simintzi, E. (2019). Patent trolls and startup employment. Journal of Financial
Economics, 133(3), 708-725.

Armstrong, C. and Glaeser, S. and Park, S. and Timmermans, O. (2024). The Assignment of Intellectual
Property Rights and Innovation. Available at SSRN: https://ssrn.com/abstract=3724041.

Audretsch, D. & Feldman, M. (1996). Patent trolls and startup employment. American Economic Review,
86(3), 630-640.

Barton, D. (2011). Capitalism for the Long Term. Harvard Business Review, March 2011.

Barton, D. & Wiseman, M. (2014). Focusing Capital on the Long Term. Harvard Business Review, January-
February 2014.

Bartov, E. (1993). The timing of asset sales and earnings manipulation. The Accounting Review, 840-855.

Bartov, E., Givoly, D., & Hayn, C. (2002). The rewards to meeting or beating earnings expectations.
Journal of Accounting and Economics, 33(2), 173-204.

Beardsley, E. L., Robinson, J. R., & Wong, P. A. (2021). What's my target? Individual analyst forecasts
and last-chance earnings management. Journal of Accounting and Economics, 72(1), 101423.

Bereskin, F. L., Hsu, P. H., & Rotenberg, W. (2018). The real effects of real earnings management:
Evidence from innovation. Contemporary Accounting Research, 35(1), 525-557.

Bergstresser, D., & Philippon, T. (2006). CEO incentives and earnings management. Journal of Financial
Economics, 80(3), 511-529.

Bernstein, S. (2015). Does going public affect innovation? Journal of Finance, 70(4), 1365-1403.

Bessen, J., & Meurer, M. J. (2005). Lessons for patent policy from empirical research on patent litigation.
Lewis & Clark Law Review, 9, 1.

Bhojraj, S., Hribar, P., Picconi, M., & Mclnnis, J. (2009). Making sense of cents: An examination of firms
that marginally miss or beat analyst forecasts. Journal of Finance, 64(5), 2361-2388.

Burgstahler, D., & Dichev, 1. (1997). Earnings management to avoid earnings decreases and losses. Journal
of Accounting and Economics, 24(1), 99-126.

Bradshaw, M. T., & Sloan, R. G. (2002). GAAP versus the street: An empirical assessment of two
alternative definitions of earnings. Journal of Accounting Research, 40(1), 41-66.

Bradshaw, M. T., Richardson, S. A., & Sloan, R. G. (2001). Do analysts and auditors use information in
accruals? Journal of Accounting Research, 39(1), 45-74.

Bushee, B. J. (1998). The influence of institutional investors on myopic R&D investment behavior. The
Accounting Review, 305-333.

Christensen, H. B., Floyd, E., Liu, L. Y., & Maffett, M. (2017). The real effects of mandated information
on social responsibility in financial reports: Evidence from mine-safety records. Journal of
Accounting and Economics, 64(2-3), 284-304.

Cohen, L., Gurun, U. G., & Kominers, S. D. (2019). Patent trolls: Evidence from targeted firms.
Management Science, 65(12), 5461-5486.

Cohen, D. A., Dey, A., & Lys, T. Z. (2008). Real and accrual-based earnings management in the pre-and
post-Sarbanes-Oxley periods. The Accounting Review, 83(3), 757-787.

Cohen, D. A., & Zarowin, P. (2010). Accrual-based and real earnings management activities around
seasoned equity offerings. Journal of Accounting and Economics, 50(1), 2-19.

Cohn, J. B., Liu, Z., & Wardlaw, M. I. (2022). Count (and count-like) data in finance. Journal of Financial
Economics, 146(2), 529-551.

Collins, W. A., Hopwood, W. S., & McKeown, J. C. (1984). The predictability of interim earnings over
alternative quarters. Journal of Accounting Research, 467-479.

Das, S., Kim, K., & Patro, S. (2011). An analysis of managerial use and market consequences of earnings
management and expectation management. The Accounting Review, 86(6), 1935-1967.

34



Das, S., Shroff, P. K., & Zhang, H. (2009). Quarterly earnings patterns and earnings
management. Contemporary Accounting Research, 26(3), 797-831.

Dechow, P., Ge, W., & Schrand, C. (2010). Understanding earnings quality: A review of the proxies, their
determinants and their consequences. Journal of Accounting and Economics, 50(2-3), 344-401.

Dechow, P. M., & Sloan, R. G. (1991). Executive incentives and the horizon problem: An empirical
investigation. Journal of Accounting and Economics, 14(1), 51-89.

Dhaliwal, D. S., Gleason, C. A., & Mills, L. F. (2004). Last-chance earnings management: using the tax
expense to meet analysts' forecasts. Contemporary Accounting Research, 21(2), 431-459.

Dou, Y., Khan, M., & Zou, Y., (2016). Labor unemployment insurance and earnings management. Journal
of Accounting and Economics, 61(1), 166-184.

Edmans, A., Fang, V. W., & Lewellen, K. A. (2017). Equity vesting and investment. Review of Financial
Studies, 30(7), 2229-2271.

Edmans, A., Fang, V. W., & Huang, A. H. (2022). The Long-Term Consequences of Short-Term
Incentives. Journal of Accounting Research, 60(3), 1007-1046.

Ertan, A. (2022). Real earnings management through syndicated lending. Review of Accounting
Studies, 27(4), 1157-1198.

Fu, R., Kraft, A., Tian, X., Zhang, H., & Zuo, L. (2020). Financial reporting frequency and corporate
innovation. Journal of Law and Economics, 63(3), 501-530.

Galasso, A., Schankerman, M., & Serrano, C. J. (2013). Trading and enforcing patent rights. The RAND
Journal of Economics, 44(2), 275-312.

Glaeser, S., & M. H. Lang, (2023), Measuring Innovation and Navigating its Unique Information Issues: A
Review of the Accounting Literature on Innovation, SSRN. 1-92.

Glaeser, S. & Omartian, J. D. (2022). Public firm presence, financial reporting, and the decline of US
manufacturing. Journal of Accounting Research, 60(3), 1085-1130.

Gong, J. J,, Young, S. M., & Zhou, A. (2023). Real earnings management and the strategic release of hew
products: evidence from the motion picture industry. Review of Accounting Studies, 1-41.

Graham, J. R., Harvey, C. R., & Rajgopal, S. (2005). The economic implications of corporate financial
reporting. Journal of Accounting and Economics, 40(1-3), 3-73.

Graham, S. J., Marco, A. C., & Myers, A. F. (2018). Patent transactions in the marketplace: Lessons from
the USPTO patent assignment dataset. Journal of Economics & Management Strategy, 27(3), 343-371.

Hall, B. H., Jaffe, A. B., & Trajtenberg, M. (2001). The NBER patent citation data file: Lessons, insights
and methodological tools.

Hanlon, M., Hodder, L., Nelson, K., Roulstone, D., and Dragoo, A. (2023). Intermediate Accounting, 3e.
Cambridge Business Publishers.

He, J., & Plumlee, M. A. (2020). Measuring disclosure using 8-K filings. Review of Accounting
Studies, 25(3), 903-962.

Hochberg, Y. V., Serrano, C. J., & Ziedonis, R. H. (2018). Patent collateral, investor commitment, and the
market for venture lending. Journal of Financial Economics, 130(1), 74-94.

Hoberg, G., & Maksimovic, V. (2015). Redefining financial constraints: A text-based analysis. Review of
Financial Studies, 28(5), 1312-1352.

Johnson, T. L., Kim, J., & So, E. C. (2020). Expectations management and stock returns. Review of
Financial Studies, 33(10), 4580-4626.

Kaplan, S. N., & Zingales, L. (1997). Do investment-cash flow sensitivities provide useful measures of
financing constraints? Quarterly Journal of Economics, 112(1), 169-215.

Kerstein, J., & Rai, A. (2007). Intra-year shifts in the earnings distribution and their implications for
earnings management. Journal of Accounting and Economics, 44(3), 399-419.

Klein A. (2002). Audit committee, board of director characteristics, and earnings management. Journal of
Accounting and Economics, 33(3), 375-400.

Koudijs, P., & Salisbury, L. (2020). Limited liability and investment: Evidence from changes in marital
property laws in the US South, 1840-1850. Journal of Financial Economics, 138(1), 1-26.

35



Kim, J., & Valentine, K. (2021). The innovation consequences of mandatory patent disclosures. Journal
of Accounting and Economics, 71(2), 101381. https://doi.org/10.1016/j.jacceco.2020.101381

Kim, J., & Valentine, K. (2023). Public firm disclosures and the market for innovation. Journal of
Accounting and Economics, 101577.

Kogan, L., Papanikolaou, D., Seru, A., & Stoffman, N. (2017). Technological innovation, resource
allocation, and growth. Quarterly Journal of Economics, 132(2), 665-712.

Kothari, S. P., Mizik, N., & Roychowdhury, S. (2016). Managing for the moment: The role of earnings
management via real activities versus accruals in SEO valuation. The Accounting Review, 91(2), 559-
586.

Lamont, O., Polk, C., & Saad-Requejo, J. (2001). Financial constraints and stock returns. Review of
Financial Studies, 14(2), 529-554.

Leuz, C., & Wysocki, P. D. (2016). The economics of disclosure and financial reporting regulation:
Evidence and suggestions for future research. Journal of Accounting Research, 54(2), 525-622.

Liu, C., & Ryan, S. (2006). Income smoothing over the business cycle: Changes in banks coordinated
management of provisions for loan losses and loan charge-offs from the pre-1990 bust to the 1990s
boom. The Accounting Review, 81(2), 421-441.

Jaffe, A. B., & De Rassenfosse, G. (2019). Patent citation data in social science research: Overview and
best practices (pp. 20-46). Edward Elgar Publishing.

Marco, A. C., Myers, A., Graham, S. J., D'Agostino, P., & Apple, K. (2015). The USPTO patent
assignment dataset: Descriptions and analysis. USPTO Economic Working Paper No. 2015-2, 1-53.

McVay, S. E. (2006). Earnings management using classification shifting: An examination of core
earnings and special items. The Accounting Review, 81(3), 501-531.

Noh, S., So, E. C., & Weber, J. P. (2019). Voluntary and mandatory disclosures: Do managers view them
as substitutes? Journal of Accounting and Economics, 68(1), 101243.

Oyer, P. (1998). Fiscal year ends and nonlinear incentive contracts: The effect on business
seasonality. Quarterly Journal of Economics, 113(1), 149-185.

Quinn, P. J. (2018). Shifting corporate culture: Executive stock ownership plan adoptions and incentives to
meet or just beat analysts’ expectations. Review of Accounting Studies, 23, 654-685.

Ramirez, E. (2013). “Competition Law & Patent Assertion Entities: What Antitrust Enforcers Can Do”.
Opening remarks at the Computer & Communications Industry Association and American Antitrust
Institute Program. Washington, DC. June 20, 2013.

Richardson, K., Oliver, E., and Costa, M. (2019). “The brokered patent market in 2019”. Accessed Winter
2019. Available: https://mailchi.mp/roipatents.com/2019marketreport.

Richardson, K., Oliver, E., and Costa, M. (2023). “The brokered patent market in 2022”. Accessed
7/31/2023. Available: https://mailchi.mp/roipatents.com/2022marketreport.

Richardson, S. A., Sloan, R. G., Soliman, M. T., & Tuna, I. (2005). Accrual reliability, earnings persistence,
and stock prices. Journal of Accounting and Economics, 39(3), 437-485.

Roychowdhury, S. (2006). Earnings management through real activities manipulation. Journal of
Accounting and Economics, 42(3), 335-370.

Serrano, C. J. (2010). The dynamics of the transfer and renewal of patents. RAND Journal of Economics,
41(4), 686-708.

Shi, L., & Zhang, H. (2012). Can the earnings fixation hypothesis explain the accrual anomaly? Review of
Accounting Studies, 17, 1-21.

Sloan, R. G. (1996). Do stock prices fully reflect information in accruals and cash flows about future
earnings? The Accounting Review, 289-315.

Sperling, G. (2013). “Taking on Patent Trolls to Protect American Innovation”. June 4, 2013.
https://obamawhitehouse.archives.gov/blog accessed November 6, 2023.

Terry, S. J.,, Whited, T. M., & Zakolyukina, A. A. (2023). Information versus investment. Review of
Financial Studies, 36(3), 1148-1191.

Zang, A. (2012). Evidence on the trade-off between real activities manipulation and accrual-based earnings
management. The Accounting Review, 87(2), 675-703.

36


https://mailchi.mp/roipatents.com/2019marketreport
https://mailchi.mp/roipatents.com/2022marketreport
https://obamawhitehouse.archives.gov/blog%20accessed%20November%206

Figure 1. Number of Patent Sales by Event Month

Panel A. Total Number of Patent Sales
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Notes: Panel A graphs the aggregate number of patent sales by month relative to a firm’fiscal year end from 1985 to
2021. Panel B graphs the aggregate number of patent sales scaled by the firm’s patents granted in that month relative
to the firm’s fiscal year end from 1985 to 2021. Detailed definitions of all variables are provided in Appendix A.
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Figure 2. Patent Sales Relative to Public Firms’ Fiscal Year End
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Notes: This figure displays the coefficient estimate obtained by regressing No. Patent Sales on M, M-1, M-2, M-3, M-
4, M-5 (represented by the bar graph) along with the corresponding t-statistics (shown in the line graph). The shaded
bars signify that the coefficient is significant at the 5% level. Detailed definitions of all variables are provided in
Appendix A.
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Figure 3. Earnings Forecast Surprise
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Panel C. Coefficient Estimates (Month M)
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Panel D. Coefficient Estimates (Non-Month M)
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Notes: Panel A and Panel B graphs the average patent sales by earnings forecast surprise range from 1985 to 2021,
Panel A shows the average patent sales of month M and Panel B shows the average patent sales for other months of
the year (Non-Month M). Panel C displays the coefficient estimates obtained by regressing No. Patent Sales in month
M on groups of Earnings Forecast Surprise (represented by the bar graph), our vector of controls, and fixed effects
along with the corresponding t-statistics (shown in the line graph). Panel D displays the coefficient estimates obtained
by regressing No. Patent Sales in Non-Month M on groups of Earnings Forecast Surprise (represented by the bar
graph), our vector of controls, and fixed effects along with the corresponding t-statistics (shown in the line graph).
The shaded bars signify that the coefficient is significant at the 5% level. Detailed definitions of all variables are
provided in Appendix A.
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Figure 4. Anti-Troll Law Staggered Adoption: Parallel Trends
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Notes: This figure presents the regression coefficients and 90% confidence intervals, in event time, from the regression
of No. Patent Sales on M, M-1, M-2, ..., M-5 * Event Quarter with controls, firm fixed effects, and year fixed effects.
Event Quarter is defined as the event quarter relative to the adoption of anti-troll law. Detailed definitions of all
variables are provided in Appendix A.
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Table 1. Descriptive Statistics of Sample

Panel A. Statistics of Key Variables

Obs. Mean SD P25 Median P75
Variables of Interest
No. Patent Sales (untransformed) 1,221,216 19.34 504.92 0.00 0.00 0.00
No. Patent Sales 1,221,216 4.16 33.15 0.00 0.00 0.00
Diff in Internally Generated and Externally Acquired Patent 1,221,216 0.83 9.26 0.00 0.00 0.00
Sales
Proportion of Patents Litigated 1,221,216 0.04 1.63 0.00 0.00 0.00
No. Patents Sold to NPE Buyers 1,221,216 0.84 64.13 0.00 0.00 0.00
Proportion of NPE Buyers 1,221,216 0.88 6.45 0.00 0.00 0.00
Probability of NPE Litigation | Litigation 1,221,216 0.03 1.71 0.00 0.00 0.00
Control Variables
Market Cap (untransformed) 1,221,216 3441.09 23651.81 48.43 219.34 1123.50
Patent Stock (untransformed) 1,221,216 529.43 3907.92 0.00 9.00 71.00
No. Patent Granted (untransformed) 1,221,216 1.67 13.46 0.00 0.00 0.00
Market Cap 1,221,216 6.20 2.23 4.57 6.08 7.72
Monthly Returns 1,221,216 0.02 0.59 -0.08 0.00 0.08
Patent Stock 1,221,216 3.05 2.74 0.00 2.89 4.96
No. Patent Granted 1,221,216 0.32 0.86 0.00 0.00 0.00
Cross-Sectional Variables
Meet or Just Beat Firms 1,221,216 0.09 0.28 0.00 0.00 0.00
Meet or Just Beat Firms (JF) 1,221,216 0.10 0.30 0.00 0.00 0.00
High Executive Incentive Ratio 412,896 0.25 0.43 0.00 0.00 0.50
Executive Incentive Ratio 412,896 0.22 0.19 0.08 0.16 0.31
High Executive Vesting Equity 382,008 0.24 0.43 0.00 0.00 0.00
Executive Vesting Equity (Standardized by Year) 382,008 0.00 1.00 -0.17 -0.14 -0.12
High DTA 520,800 0.25 0.43 0.00 0.00 0.50
Average DTA in the Past 5 yrs 520,800 155.60 817.84 1.60 11.19 52.65
High KZ-Index 558,576 0.25 0.43 0.00 0.00 0.50
KZ-Index (Standardized by Industry) 558,576 -0.00 1.00 -0.02 0.19 0.33
Characteristics of Sold Patents

Forward Citations 463,290 12.18 36.63 0.00 1.00 10.00
Scaled Citations 463,290 0.97 2.52 0.00 0.34 1.03
Number of Claims 463,290 15.15 12.83 7.00 14.00 20.00
Patent Generality 463,290 0.30 0.30 0.00 0.24 0.57
Patent Age at Time of Sale 463,290 43.86 71.19 0.00 29.00 88.00
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Table 1. [Continued]
Panel B. Correlations

No. Patent Sales

M 0.0094***
M-1 -0.0025***
M-2 -0.0011
M-3 -0.0003
M-4 -0.0016*
M-5 -0.0002
Market Cap 0.1437***
Monthly Returns -0.0006
Patent Stock 0.2278***
No. Patent Granted 0.2993***

Panel C. Patent Characteristics by Month of Sale

Patents Sold in Patents Sold in Unsold Diff. Patents Sold Diff. Patents Sold
Month M Non-Month M Patents in M vs. Non-M in M vs. Unsold
(N=52,441) (N=410,849) (N=1,677,508) D-(2) 1-3)
) 2) (3) Diff t-stat Diff t-stat
Forward Citations 14.500 11.879 16.267 2.620*** (13.40) -1.768***  (-9.28)
Scaled Citations 1.057 0.956 1.089 0.101*** (8.56) -0.032** (-2.85)
Number of Claims 15.564 15.103 17.506 0.461*** (7.36) -1.942***  (-32.30)
Patent Generality 0.316 0.293 0.368 0.023*** (16.44) -0.053***  (-39.45)
Patent Age at Time of Sale 52.521 42.758 9.763*** (28.47)
%Patents Sold with 8-Ks 18.96% 31.45% -0.085***  (-45.78)

Notes: Panel A presents descriptive statistics for the variables used in our analyses, including the mean, standard deviation, and percentile values for our sample
of 1,221,216 firm-month observations. We multiply our dependent variables by 100 for presentation purposes. Panel B presents the correlations among No. Patent
Sales and other variables of interest. Panel C presents the mean and standard deviation for various measures of patent value separately for patents sold in month M
and patents sold in other months of the year and presenting the mean of patents filed between 1984 through 2013, which were unsold until 2021. The unit of
observation is at the patent level. ***, *** * indicates statistical significance at 1%, 5%, and 10%, respectively (two-tailed). Detailed definitions of all variables

are provided in Appendix A.

43



Table 2. No. Patent Sales over Event Month

No. Patent Sales

) (2) 3)
M 1.101*** 1.073*** 0.715***
(8.12) (8.03) (5.79)
M-1 -0.206** -0.264** -0.072
(-1.98) (-2.56) (-0.67)
M-2 -0.057 -0.102 -0.143
(-0.57) (-1.01) (-1.22)
M-3 0.034 -0.003 0.023
(0.35) (-0.03) (0.22)
M-4 -0.109 -0.163* -0.028
(-1.26) (-1.88) (-0.27)
M-5 0.048 0.037 0.073
(0.55) (0.43) (0.67)
Market Cap -0.033 0.123
(-0.28) (1.31)
Monthly Returns 0.056* 0.036
(1.68) (1.03)
Patent Stock 0.967*** 10.210%**
(6.80) (18.61)
No. Patent Granted 3.033*** 0.268*
(8.28) (1.93)
Obs. 1,221,216 1,221,216 1,221,216
Adj. R2 0.183 0.185 0.271
Firm FE Yes Yes No
Year FE Yes Yes No
Firm-Year FE No No Yes
Month FE No No Yes

Notes: This table presents regression results from the regressing No. Patent Sales on M, M-1, M-2, ..., M-5. Column
(1) includes the baseline regression with a vector of control variables and firm and year fixed effects. Column (2)
expands the vector of control variables. Column (3) uses firm-year and month fixed effects. The unit of observation
is at the firm-month level. T- statistics, based on standard errors clustered at the firm and year-month level, are reported
below the coefficient estimates in parenthesis. ***, *** * indicates statistical significance at 1%, 5%, and 10%,
respectively (two-tailed). Detailed definitions of all variables are provided in Appendix A.
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Table 3. Internally Generated Patents and Externally Acquired Patents
Diff in
Internally Generated and
Externally Acquired Patent Sales

1) (2)
M 0.064*** 0.066***
(3.03) (3.14)
M-1 -0.025 -0.019
(-1.22) (-0.92)
M-2 -0.019 -0.014
(-0.87) (-0.61)
M-3 -0.004 -0.002
(-0.17) (-0.11)
M-4 0.002 0.004
(0.112) (0.22)
M-5 0.000 0.002
(0.01) (0.11)
Market Cap -0.006
(-0.30)
Monthly Stock Return 0.008
(1.42)
Patent Stock 1.515***
(16.72)
No. Patent Granted 0.042
(1.20)
Obs. 1,221,216 1,221,216
Adj. R2 0.222 0.223
Firm-Year FE Yes Yes
Month FE Yes Yes

Notes: This table presents regression results from regressing of the Diff in Internally Generated and Externally
Acquired Patent Sales on M, M-1, M-2, ..., M-5. Column (1) includes the baseline regression with a vector of control
variables and firm-year and month fixed effects. Column (2) expands the vector of control variables. The unit of
observation is at the firm-month level. T- statistics, based on standard errors clustered at the firm and year-month level,
are reported below the coefficient estimates in parenthesis. ***, *** * indicates statistical significance at 1%, 5%,
and 10%, respectively (two-tailed). Detailed definitions of all variables are provided in Appendix A.
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Table 4. Patent Sales for Meet or Just Beat Firm-years
No. Patent Sales

2 Months Prior
Consensus Forecast

Consensus Forecast

(1) @)
M * Meet or Just Beat 1.352%** 1.582***
(3.48) (3.75)
M 0.393*** 0.376***
(5.17) (4.91)
M-1 * Meet or Just Beat -0.185 -0.453**
(-0.73) (-2.04)
M-2 * Meet or Just Beat -0.254 0.124
(-1.08) (0.57)
M-3 * Meet or Just Beat -0.009 0.054
(-0.03) (0.25)
M-4 * Meet or Just Beat -0.235 0.130
(-1.01) (0.65)
M-5 * Meet or Just Beat -0.364 -0.111
(-1.63) (-0.56)
M-1 -0.017 0.015
(-0.24) (0.22)
M-2 -0.006 -0.045
(-0.08) (-0.59)
M-3 0.056 0.046
0.77) (0.64)
M-4 0.038 0.005
(0.56) (0.07)
M-5 0.113 0.090
(1.46) (1.20)
Market Cap 0.041 0.038
(0.66) (0.60)
Monthly Returns 0.027 0.027
(1.35) (1.34)
Patent Stock 6.175%** 6.169***
(19.58) (19.58)
No. Patents Granted 0.149 0.138
(1.62) (1.51)
Obs. 1,221,216 1,221,216
Adj. R2 0.276 0.275
Firm-Year FE Yes Yes
Month FE Yes Yes

Notes: This table presents regression results from regressing No. Patent Sales on Meet or Just Beat * M, M-1, M-2, ...,
M-5 to examine the moderating effect of firms consistently meeting or beating analyst forecast on the relation between
fiscal month and patent sales. We define Meet or Just Beat as an indicator that takes on a value of one when Earnings
Forecast Surprise is between 0 and 1 cent. Columns (1) defines Earnings Forecast Surprise as (actual EPS — analyst
forecast EPS). Columns (2) defines Earnings Forecast Surprise as (actual EPS — analyst forecast EPS 2 months prior
to yearend) following the Bhojraj et al. (2009). In both columns, if a firm does not have analyst coverage, we employ
prior year’s earnings as the benchmark. The unit of observation is at the firm-month level. T-statistics, based on
standard errors clustered at the firm and year-month level, are reported below the coefficient estimates in parenthesis.
*xx xxx * indicates statistical significance at 1%, 5%, and 10%, respectively (two-tailed). Detailed definitions of all
variables are provided in Appendix A.
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Table 5. Executive Incentives
No. Patent Sales

Incentive Ratio Vesting Equity
1) )
M * High Executive Incentives 3.921*** 1.811***
(4.40) (2.86)
M 0.451** 0.791***
(2.19) (2.66)
M-1 * High Executive Incentives -0.446 -0.162
(-1.33) (-0.28)
M-2 * High Executive Incentives -0.013 -0.988*
(-0.04) (-1.74)
M-3 * High Executive Incentives 0.011 -1.889***
(0.03) (-3.34)
M-4 * High Executive Incentives -0.320 -0.829*
(-0.87) (-1.67)
M-5 * High Executive Incentives 0.136 -0.001
(0.40) (-0.00)
M-1 0.079 -0.057
(0.42) (-0.18)
M-2 -0.054 -0.075
(-0.28) (-0.24)
M-3 -0.170 0.220
(-0.98) (0.63)
M-4 -0.025 0.073
(-0.14) (0.25)
M-5 0.078 -0.051
(0.45) (-0.17)
Market Cap 0.019 0.412
(0.12) (1.61)
Monthly Returns 0.036 0.062
(0.98) (0.90)
Patent Stock 8.561*** 16.875***
(13.03) (13.36)
No. Patent Granted 0.109 0.332
(0.73) (1.41)
Obs. 412,896 382,008
Adj. R2 0.276 0.270
Firm-Year FE Yes Yes
Month FE Yes Yes

Notes: This table presents regression results from regressing No. Patent Sales on High Executive Incentives * M, M-
1, M-2, ..., M-5 to examine the moderating effect of high CEO incentives and patent sales. Column (1) uses Incentive
Ratio to proxy for High Executive Incentives, which is an indicator variable that takes on a value of one when the
Incentive Ratio (Bergstresser and Philippon (2006)) is in the highest quartile and zero otherwise. Column (2) uses
Vesting Equity to proxy for High Executive Incentives, which is an indicator variable that takes on a value of one when
the standardized Vesting Equity (Edmans, Fang and Lewellen (2022)) is in the highest quartile and zero otherwise.
The unit of observation is at the firm-month level. T-statistics, based on standard errors clustered at the firm and year-
month level, are reported below the coefficient estimates in parenthesis. ***, *** * indicates statistical significance
at 1%, 5%, and 10%, respectively (two-tailed). Detailed definitions of all variables are provided in Appendix A.
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Table 6. Tests for Alternative Channels
Panel A. Private Firms

No. Patent Sales

1) (@)
M * Private Firm -1.367*** -1.347%**
(-8.73) (-8.51)
M 0.766%** 0.746***
(6.37) (6.18)
M-1 * Private Firm 0.229*
(1.91)
M-2 * Private Firm -0.061
(-0.54)
M-3 * Private Firm 0.017
(0.15)
M-4 * Private Firm 0.086
(0.80)
M-5 * Private Firm -0.063
(-0.60)
M-1 -0.159
(-1.54)
M-2 -0.197*
(-1.74)
M-3 0.060
(0.58)
M-4 -0.086
(-0.86)
M-5 0.038
(0.36)
Obs. 12,879,604 12,879,604
Adj. R2 0.195 0.195
Firm-Year FE Yes Yes
Month FE Yes Yes
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Table 6. [Continued]

Panel B. Tax Incentives

No. Patent Sales

1) (2)
M * High DTA 0.674 0.814
(1.22) (2.48)
M 0.952*** 0.927***
(3.39) (3.29)
M-1 * High DTA 0.652 0.772*
(1.58) (1.88)
M-2 * High DTA 1.485*** 1.569***
(3.71) (3.92)
M-3 * High DTA 0.054 0.142
(0.12) (0.31)
M-4 * High DTA 0.648 0.700
(1.45) (1.56)
M-5 * High DTA 0.569 0.602
(1.20) (1.27)
M-1 -0.311 -0.280
(-1.26) (-1.15)
M-2 -0.780*** -0.761***
(-3.21) (-3.12)
M-3 -0.320 -0.345
(-1.35) (-1.45)
M-4 -0.301 -0.306
(-1.19) (-1.21)
M-5 -0.169 -0.162
(-0.64) (-0.61)
Market Cap 0.186
(0.94)
Monthly Returns 0.032
(0.94)
Patent Stock 14.294%**
(12.33)
No. Patent Granted 0.357*
(1.70)
Obs. 520,800 520,800
Adj. R2 0.317 0.318
Firm-Year FE Yes Yes
Month FE Yes Yes
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Table 6. [Continued]

Panel C. Financial Constraints

No. Patent Sales

1) (2)
M * High KZ-Index 0.093 0.119
(0.21) (0.27)
M 0.869*** 0.861***
(3.42) (3.37)
M-1 * High KZ-Index 0.499 0.513
(1.47) (1.53)
M-2 * High KZ-Index 0.189 0.206
(0.52) (0.56)
M-3 * High KZ-Index -0.107 -0.071
(-0.32) (-0.21)
M-4 * High KZ-Index 0.437 0.441
(1.25) (1.26)
M-5 * High KZ-Index -0.060 -0.052
(-0.17) (-0.14)
M-1 -0.232 -0.190
(-0.90) (-0.74)
M-2 -0.426* -0.402*
(-1.90) (-1.78)
M-3 -0.191 -0.212
(-0.72) (-0.80)
M-4 -0.218 -0.222
(-0.91) (-0.93)
M-5 -0.071 -0.072
(-0.28) (-0.28)
Market Cap 0.255
(1.56)
Monthly Returns 0.012
(0.28)
Patent Stock 15.033***
(13.59)
No. Patents Granted 0.327
(1.63)
Obs. 558,576 558,576
Adj. R2 0.316 0.318
Firm-Year FE Yes Yes
Month FE Yes Yes

Notes: Panel A presents regression results from regressing No. Patent Sales on Private Firm * M, M-1, M-2, ..., M-5
to examine the moderating effect of private firm preceding the fiscal year end and patent sales. We define Private
Firm as a dummy variable that takes on a value of one when the firm is a non-public firm and zero otherwise. In Panel
B, we define High DTA as a dummy variable that takes on a value of one when the firm’s average deferred tax asset
in the past 5 years is in the highest quartile, otherwise zero. In Panel C, we define High KZ-Index as a dummy variable
that takes on a value of one when the firm’s average KZ-index in the past 5 years is at the highest quartile, otherwise
zero. Column (1) includes the baseline regression. Column (2) augments the vector of control variables. The unit of
observation is at the firm-month level. T-statistics, based on standard errors clustered at the firm and year-month level,
are reported below the coefficient estimates in parenthesis. ***, *** * indicates statistical significance at 1%, 5%,
and 10%, respectively (two-tailed). Detailed definitions of all variables are provided in Appendix A.
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Table 7. Firm Consequences

Panel A. Future Performance Consequences, Descriptives

Obs. Mean SD P25 Median P75
Dependent Variables
ROA (t+1) 93,081 0.07 1.55 0.02 0.11 0.18
ROA (avg, t+1~t+3) 78,732 0.08 1.55 0.04 0.11 0.18
Cash Flow/Asset (t+1) 87,896 0.02 0.37 -0.00 0.07 0.14
Cash Flow/Asset (avg, t+1~t+3) 74,086 0.03 0.29 0.02 0.08 0.13
Independent Variables
No. Patent Sales at M 93,081 0.28 4.40 0.00 0.00 0.00
Control Variables
Market Cap 93,081 6.22 2.22 1.69 4.60 6.10
Stock Return 93,081 0.24 4.68 -0.84 -0.27 0.00
Patent Stock 93,081 3.09 2.74 0.00 0.00 3.00
No. Patent Granted 93,081 1.09 1.67 0.00 0.00 0.00

51



Table 7. [Continued]

Panel B. Future Performance Consequences, Regressions

ROA (t+1) ROA (avg, t+1~t+3) Cash Flow/Asset (t+1) Cash Flow/Asset (avg, t+1~t+3)
@) (2) 3) 4)
High Patent Sales in M -0.015*** -0.012** -0.012*** -0.006**
(-2.98) (-2.34) (-3.40) (-2.12)
Market Cap 0.032*** 0.022** 0.020*** 0.012***
(4.41) (2.05) (11.20) (6.11)
Stock Return 0.001 0.001 0.001* 0.000
(1.61) (1.51) (1.77) (1.56)
Patent Stock -0.021 -0.024 0.003 0.002
(-1.25) (-1.19) (1.39) (0.98)
No. Patent Granted -0.004** -0.004 -0.005*** -0.006***
(-2.09) (-1.34) (-3.08) (-3.11)
Obs. 93,081 78,732 87,896 74,086
Adj. R2 0.252 0.319 0.362 0.608
Year FE Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes

Notes: Panel A presents descriptive statistics at the firm-year level for the regression variables used in Table 7 Panel B. Panel B presents regression results from
the regressing measures of future performance on High No. Patent Sales at M. The unit of observation is at the firm-year level. T- statistics, based on standard
errors clustered at the firm level, are reported below the coefficient estimates in parenthesis. ***, *** * indicates statistical significance at 1%, 5%, and 10%,
respectively (two-tailed). Detailed definitions of all variables are provided in Appendix A.
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Table 8. Characteristics and Subsequent Events for Patents Sold in Month M

Probability of No. Patents Sold Proportion of Probability of
Litigation of Sold Patents to NPE Buyers NPE Buyers NPE Litigation | Litigation
1) (2) 3) 4)
M 0.014** 0.045** 0.070*** 0.023***
(2.01) (2.81) (3.12) (2.75)
M-1 -0.004 -0.027 -0.020 0.003
(-0.73) (-1.75) (-0.93) (0.44)
M-2 0.004 0.009 0.001 0.001
(0.58) (0.39) (0.06) (0.15)
M-3 0.009 0.018 0.014 0.003
(1.41) (1.22) (0.64) (0.58)
M-4 -0.008 -0.014 0.005 -0.007
(-1.31) (-0.86) (0.22) (-1.17)
M-5 0.005 0.022 0.017 -0.002
(0.88) (1.20) (0.74) (-0.23)
Market Cap -0.000 0.018** -0.001 -0.005
(-0.10) (2.91) (-0.07) (-0.84)
Monthly Returns -0.000 0.001 0.006 -0.000
(-0.56) (0.33) (1.39) (-0.46)
Patent Stock 0.123*** 0.127%** 1.200*** 0.089***
(6.48) (9.94) (16.55) (3.43)
No. Patent Granted 0.007 0.307*** 0.027 0.000
(1.02) (8.75) (0.90) (0.06)
Obs. 1,221,216 1,221,216 1,221,216 1,221,216
Adj. R2 0.019 0.060 0.220 0.050
Firm-Year FE Yes Yes Yes Yes
Month FE Yes Yes Yes Yes

Notes: This table presents regression results from regressing the Proportion of Patents Litigated on M, M-1, M-2, ..., M-5 in Column (1), regressing the No.
Patents Sold to NPE Buyers on M, M-1, M-2, ..., M-5 in Column (2), regressing the Proportion of NPE Buyers on M, M-1, M-2, ..., M-5 in Column (3), and
regressing the Probability of NPE Litigation | Litigation on M, M-1, M-2, ..., M-5 in Column (4). All results include the baseline regression with a vector of control
variables and firm-year and month fixed effects. The unit of observation is at the firm-year level. T- statistics, based on standard errors clustered at the firm and
year-month level, are reported below the coefficient estimates in parenthesis. ***, *** * indicates statistical significance at 1%, 5%, and 10%, respectively (two-
tailed). Detailed definitions of all variables are provided in Appendix A.
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Table 9. Anti-Troll Law Staggered Adoption: Diff-in-Diff Estimates

Panel A. Anti-Troll Law Staggered Adoption Schedule

state effective date
AL 4/2/14
AZ 3/24/16
Cco 6/5/15
FL 6/2/15
GA 4/15/14
ID 3/26/14
IL 8/26/14
IN 5/5/15
KS 5/20/15
LA 5/28/14
ME 4/14/14
MD 5/5/14
MN 4/29/16
MS 3/28/15
MO 7/8/14
MT 4/2/15
NH 7/11/14
NC 8/6/14
ND 3/26/15
OK 5/16/14
OR 3/3/14
RI 6/4/16
sC 6/9/16
SD 3/26/14
TN 5/1/14
TX 6/17/15
uT 4/1/14
VT 5/22/13 (first adoption)
VA 5/23/14
WA 4/25/15
WI 4/24/14
WYy 3/11/16
Ml 1/6/17
CT 5/8/17 (last adoption)

Notes: This table presents the staggered adoption schedule of the 34 states implementing the state anti-troll legislation,
from 2013 to 2017. The list was compiled by Appel et al. (2019).
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Table 9. [Continued]

Panel B. Diff-in-Diff Estimates based on Staggered Anti-Troll Law Adoptions

No. Patent Sales

1) (2)
M * Treat * Post -1.794** -1.615**
(-2.27) (-2.05)
M 1.809*** 1.743***
(3.91) (3.76)
M-1 * Treat * Post -0.121 0.061
(-0.30) (0.15)
M-2 * Treat * Post -0.108 0.020
(-0.29) (0.05)
M-3 * Treat * Post 0.097 0.201
(0.20) (0.41)
M-4 * Treat * Post 0.018 0.115
(0.04) (0.26)
M-5 * Treat * Post -0.570 -0.491
(-1.21) (-1.05)
Treat * Post -0.374 -0.402
(-0.94) (-1.02)
M-1 -0.058 -0.123
(-0.16) (-0.35)
M-2 -0.106 -0.168
(-0.45) (-0.70)
M-3 -0.126 -0.199
(-0.37) (-0.58)
M-4 -0.072 -0.139
(-0.21) (-0.40)
M-5 0.533 0.487
(1.30) (1.19)
Market Cap -0.329
(-1.31)
Monthly Returns -0.043
(-0.78)
Patent Stock 11.469***
(7.54)
No. Patent Granted 0.642**
(2.49)
Obs. 163,880 163,880
Adj. R2 0.332 0.333
Firm-Year FE Yes Yes
Month FE Yes Yes

Notes: This table presents regression results from the regressing No. Patent Sales on Treat * Post * M, M-1, M-2, ...,
M-5 to examine the effect of staggered adoption of anti-troll law on month M patent sales. The sample starts 12 months
before the first treatment month (May 2013) and ends 12 months after the last treatment month (May 2017). Treat
equals 1 if the firm is headquartered at a treatment state and 0, otherwise. Post equals 1 if the firm-month is on or after
the month of the event (i.e., adoption of the anti-troll law) and 0, otherwise. Column (1) includes the baseline
regression with a vector of control variables and firm-year and month fixed effects. Column (2) expands the vector of
control variables. The unit of observation is at the firm-month level. T- statistics, based on standard errors clustered
at the firm and year-month level, are reported below the coefficient estimates in parenthesis. ***, *** * indicates
statistical significance at 1%, 5%, and 10%, respectively (two-tailed).
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Table 10. Robustness

No. Patent Sales No. Patent Sales No. Patent Sales No. Patent Sales No. Patent Sales Untransformed
(scaled by Assets) (scaled by Patent ~ No. Patent Sales
Stock) (Poisson)
1) ) (©) (4) ©) (6)
M 0.551*** 1.090*** 1.079*** 0.015** 0.045*** 0.131***
(3.88) (8.09) (8.01) (2.18) (3.92) (4.89)
M-1 -0.015 -0.314*** -0.253** 0.006 0.002 0.011
(-0.12) (-3.16) (-2.48) (0.85) (0.30) (0.36)
M-2 0.026 -0.137 -0.093 0.000 0.016** -0.018
(0.19) (-1.39) (-0.93) (0.02) (2.05) (-0.59)
M-3 0.131 -0.027 0.006 0.009 0.012 0.015
(0.93) (-0.30) (0.06) 1.27) (1.50) (0.56)
M-4 -0.113 -0.236*** -0.151* 0.003 0.006 0.002
(-0.92) (-2.76) (-1.78) (0.57) (0.86) (0.07)
M-5 0.128 0.036 0.041 -0.015*** -0.004 0.016
(0.84) (0.43) (0.48) (-2.68) (-0.41) (0.53)
Market Cap 0.128 0.229** -0.084 -0.005 -0.007 -0.009
(0.91) (2.20) (-0.75) (-0.49) (-0.74) (-0.29)
Monthly Returns 0.075 0.057* 0.060* -0.004 -0.001 0.016
(1.48) (1.69) (1.79) (-0.51) (-0.59) (1.16)
Patent Stock 9.461*** 0.926*** 0.727*** 0.653*** 1.962%** 3.356***
(13.62) (14.41) (3.55) (12.07) (13.34) (13.35)
No. Patent Granted 0.461** 9.041*** 2.465*** 0.003 0.019*** 0.011
(1.97) (10.86) (8.42) (0.51) (3.67) (0.75)
Obs. 464,580 1,221,216 1,221,216 1,221,216 1,120,089 1,221,216
Adj./Pseudo R2 0.293 0.119 0.198 0.019 0.026 0.566
Cluster Firm Firm Firm Firm Firm Firm
Sample No Dec. Fis. End Full Sample Full Sample Full Sample Full Sample Full Sample
Firm FE No No Yes No No No
Firm-Year FE Yes No No Yes Yes Yes
Month FE Yes No No Yes Yes Yes
Industry by Year FE No Yes Yes No No No

Notes: This table presents robustness tests using alternative sample composition, fixed effect structures, or dependent variable measurement. The unit of
observation is at the firm-month level. T- statistics, based on standard errors clustered at the firm and year-month level, are reported below the coefficient estimates
in parenthesis. ***, *** * indicates statistical significance at 1%, 5%, and 10%, respectively (two-tailed). Detailed definitions of all variables are provided in
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Appendix A. Variables Definitions

Variable

Definition

Source

Dependent Variables

No. Patent Sales

The IHS-transformed number of patents sold in a firm-month. The value is multiplied
by 100 for presentation purposes.

Patent Assignment
Data

Diff in Internally Generated
and Externally Acquired
Patent Sales

(No. Internally Generated Patent Sales - No. Externally Acquired Patent Sales) / (1 +
No. Internally Generated Patent Sales + No. Externally Acquired Patent Sales)

Patent Assignment
Data

No. Internally Generated
Patent Sales

Number of internally generated patents sold in a firm-month. For a patent to be
considered internally generated in a transaction, we verify that all sellers in this
transaction have not previously been one of the buyers in any past transactions involving
this patent.

Patent Assignment
Data

No. Externally Acquired
Patent Sales

Number of externally acquired patents sold in a firm-month. For a patent to be
considered externally acquired in a transaction, we verify that one of the sellers in this
transaction was one of the buyers in the most recent sale of the patent.

Patent Assignment
Data

Probability of Litigation of
Sold Patents

The IHS-transformed number of sold patents that is litigated divided by the number of
patents sold in a firm-month.

Patent Assignment
Data, NPE
Litigation Dataset

No. Patents Sold to NPE
Buyers

The IHS-transformed number of patents sold to NPE buyers.

Patent Assignment
Data, NPE
Litigation Dataset

Proportion of NPE Buyers

The IHS-transformed number of patents sold to NPE buyers divided by the number of
patents sold.

Patent Assignment
Data, NPE
Litigation Dataset

Probability of NPE
Litigation | Litigation

The IHS-transformed number of sold patents that is litigated by NPE asserters divided
by the number of sold patents that is litigated.

Patent Assignment
Data, NPE
Litigation Dataset

No. Patent Sales (scaled by
Assets)

The IHS-transformed number of patents sold divided by total assets in a firm-month.

Patent Assignment
Data, Compustat

No. Patent Sales (scaled by
patent stock)

The IHS-transformed number of patents sold divided by patent stock of the previous
fiscal year-end month.

Patent Assignment
Data, Patents View,
Kogan et al. (2017)

Forward Citations

The number of forward citations a patent receives.

Patent Assignment
Data, PatentsView

Scaled Citations

Forward Citations scaled by the average number of forward citations received by all
patents granted in the same tech class-year.

Patent Assignment
Data, PatentsView

Number of Claims

The number of claims in the patent.

Patent Assignment
Data, PatentsView

Patent Generality

The concentration of forward citations received across technology classes, calculated as
Generality; = 1 — E]ﬁisizj ,
where s;; represents the fraction of citations patent i receives from patent class j out of

ni patent classes.

Patent Assignment
Data, PatentsView

Patent Age at Time of Sale

The number of months between when a patent is filed and when it is sold.

Patent Assignment
Data, PatentsView

%Patents Sold with 8-Ks

The percentage of patent sales that have at least one 8K disclosure containing the
keywords "patent," “patents,” or “"patenting" within 5 business days after the patent

Patent Assignment
Data, PatentsView,

fiscal year (e.g., October for a 12/31 yearend firm).

transaction date. SEC Edgar
ROA(t+1) The ratio of operating income before depreciation to assets in year t+1. Compustat
ROA(avg, t+1~t+3) The average ratio of operating income before depreciation to assets from years t+1 to | Compustat
t+3.
Cash Flow/Asset (t+1) The ratio of operating activities net cash flow to assets in year t+1. Compustat
Cash Flow/Asset(avg, The ratio of operating activities net cash flow to assets from years t+1 to t+3. Compustat
t+1~t+3)
Independent Variables
M An indicator that takes on a value of one for the last month of a fiscal year (e.g., | Compustat
December for a 12/31 yearend firm).
M-1 An indicator that takes on a value of one for one month prior to the last month of a fiscal | Compustat
year (e.g., November for a 12/31 yearend firm).
M-2 An indicator that takes on a value of one for two months prior to the last month of a | Compustat
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M-3 An indicator that takes on a value of one for three months prior to the last month of a | Compustat
fiscal year (e.g., September for a 12/31 yearend firm).
M-4 An indicator that takes on a value of one for four months prior to the last month of a | Compustat
fiscal year (e.g., August for a 12/31 yearend firm).
M-5 An indicator that takes on a value of one for five months prior to the last month of a | Compustat
fiscal year (e.g., July for a 12/31 yearend firm).
Market Cap The IHS-transformed market capitalization (number of outstanding stocks * stock price) | Compustat; CRSP
in a firm-month
Monthly Returns The buy-and-hold returns of the stock in a firm-month. Compustat; CRSP
Patent Stock The IHS-transformed total number of patents filed in the past twenty years plus the total | Patent Assignment

number of net patent purchases over the past twenty years (i.e., the total number of
purchased patents minus the total number of patents sold).

Data; Kogan et al.
(2017)

No. Patent Granted

The IHS-transformed number of patents granted in a firm-month.

Kogan et al. (2017)

High Patent Sales in M

A dummy variable takes on a value of one when No. Patent Sales at month M is in the
highest quartile and zero otherwise.

Patent Assignment
Data

Cross-Sectional Variables

Earnings Forecast Surprise

The difference between actual earnings and market expectations. Market expectations
is measured as either the analyst consensus forecast if available or prior year’s earnings
if the firm does not have analyst coverage.

Compustat; I/B/E/S

Meet or Just Beat
(Consensus Forecast)

An indicator variable that takes on a value of one when Earnings Forecast Surprise is
between 0 and 1 cent.

Compustat; I/B/E/S

Meet or Just Beat (2 Months
Prior Forecast)

An indicator variable that takes on a value of one when the difference between actual
earnings and market expectation is between 0 and 1 cent. Market expectations is the
consensus analyst forecast as of the second month of the last quarter of each fiscal year,
following the Bhojraj et al. (2009).

Compustat; I/B/E/S

Incentive Ratio

One percent of the stock price multiplied by the total number of shares and options held
by a firm’s executives in a firm-year.

OnePercent,, = 0.01 * Stock Price.,, * (No.Shares., + No.Options, )

OnePercent divided by OnePercent plus salaries and bonus of a firm’s executives in a
firm-year.

Incentive Ratio., = OnePercent., /(OnePercent., + Salary,, + Bonus,,)

Compustat;
Execucomp

Vesting Equity

The dollar change in the value of vesting equity in year t for a 100% change in the stock
price; The dollar change in the value of vesting equity is calculated as vesting stock (the
number of vesting shares in year tx stock price at the end of year t-1) plus vesting option
(aggregated delta of vesting options in year tx stock price at the end of year t-1). The
delta of an option is calculated using the Black-Scholes formula. For options that vest
in year t, the dividend yield is the 3-year average from Execucomp executive
compensation; volatility is the standard deviation of the firm’s stock returns over the
past three years using the CRSP daily files; the risk-free rate using the Treasury Constant
Maturity Rate with the closest term to a given option. See Edmans, Fang and Lewellen
(2022).

Compustat; CRSP;
Execucomp;
Federal Reserve
Board

Private Firm A dummy variable takes on a value of one if the firm is a private firm and zero otherwise. | Patent Assignment
Data
High DTA A dummy variable equals 1 if Average Deferred Tax Asset in the past 5 years is in the | Compustat
highest quartile, otherwise 0.
High KZ-Index A dummy variable equals one when the average KZ-index in the past 5 years is at the | Compustat

highest quartile, otherwise 0. KZ Index = -1.001909 x Cash Flows / K + 0.2826389 x Q
+3.139193 x Debt / Total Capital + -39.3678 x Dividends / K + -1.314759 x Cash / K

Cash Flows = (Income before extraordinary items + Total depreciation and
amortization); K = Property, Plant, and Equipment-1; Q = (Market capitalization +
Total shareholder's equity- Book value of common equity- Deferred tax assets) / Total
shareholder's equity; Debt = Total long-term debt+ Notes payable+ Current portion of
long-term debt; Dividends = Total cash dividends paid (common and preferred)

Cash = Cash and short-term Investments

Notes: All continuous variables are winsorized at 1% and 99% to reduce the influence of outliers.
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