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1. Introduction

The growth of the knowledge-based economy depends on the production, allocation, and
exploitation of innovation. However, investment in innovation involves a high degree of
uncertainty and risk of failure, which may at times push innovative firms into a state of
distress, even when those firms own a substantial number of accumulated innovation assets
and possess a large amount of knowledge. The question remains as to what extent these
adverse situations impact firms’ innovation management, the market for technology, and
technology diffusion as a whole.

This paper takes a step forward in understanding the bankruptcy of innovative firms and
its implications for technology diffusion. The analysis is guided by two inter-related questions:
At the firm-level, are firms able to retain their technologically critical (i.e., core) innovation
in bankruptcy reorganizations, and what economic forces drive the reallocation of innovation?
Beyond the failing firms themselves, what is the consequence of selling innovation by these
firms on the market for technology and technology diffusion?

With these questions in mind, our paper focuses on the role of financial contracting
and creditor rights in the bankruptcy process of innovative firms. An emerging literature
documents close connections between financial contracts and innovation assets. Patents are
often collateralized in debt financing (Mann, 2018), which allows for secured credit to be
widely used in the financing of innovative firms (Chava, Nanda, and Xiao, 2017; Hochberg,
Serrano, and Ziedonis, 2018). Importantly, secured debt contracts grant creditors control
rights that can be exercised against firms in distress, and thus impact the reorganization
process of bankrupt innovative firms.

Ideally, the bankruptcy system should help viable firms resolve temporary distress and
emerge without losing their valuable assets and growth options. However, the secured
creditors’ objective is to protect collateral value and to recover debt with certainty. This goal
misaligns with the nature of innovative firms—innovation investments are risky; innovation
value is option-like; and asset nature is intangible (Acharya and Subramanian, 2009; Brown,
Fazzari, and Petersen, 2009). Secured creditors, with incentives to recover their debt, may

exert influence on bankrupt firms’ ability to retain valuable innovation that they may be



well-suited to exploit. These creditor-driven sales in turn have important implications for the
market for technology and technology diffusion.

We assemble a novel data set using information from the United States Patent and
Trademark Office (USPTO), BankruptcyData.com, and Public Access to Court Electronic
Records (PACER). Our data contain thirty years of Chapter 11 filings of US public firms
that own patents (innovative firms). We collect detailed information on patent portfolios,
patent transactions, and the characteristics and collateralization history of these patents.
This data set highlights the active patent reallocation of failed innovative firms seeking to
reorganize. We observe that firms sell a substantial portion of their patents immediately
after their bankruptcy filing. On average, firms sell off 18% of the patents in their innovation
portfolios during bankruptcy reorganization, typically within two quarters after filing.

Our empirical analysis starts with a robust and ubiquitous finding—bankrupt innovative
firms are more likely to sell their core (i.e., technologically critical and valuable to the selling
firm), rather than peripheral, patents during Chapter 11 reorganization. We determine
core patents using the measure developed and validated in Akcigit, Celik, and Greenwood
(2016) and Brav, Jiang, Ma, and Tian (2018). This measure is built on the technological
proximity between a patent and the owning firm’s core innovation expertise, and core patents
are shown to be crucial for firm value. Our patent-level analysis shows that patents in the
highest quartile of the core measure are 30% more likely to be sold compared to the baseline
selling rate of an average patent. The pattern cannot simply be explained by patent-level
characteristics, like redeployability or liquidity, that may influence the selling decision.

The pattern of selling core innovation in bankruptcy is diametrically opposed to patterns
observed in non-bankrupt firms (Akcigit, Celik, and Greenwood, 2016; Brav et al., 2018).
Why do bankrupt innovative firms sell their core patents, the very patents that one would
assume could help firms recover? More specifically, what is the role of creditor control and
financial contracting in this process?

We start by investigating whether the patent selling pattern differs by the extent that
secured debt is used in a firm’s capital structure. We find that the selling of core patents
concentrates in firms with an above-median level of secured debt scaled by total debt (secured

debt ratio). In firms with an above-median secured debt ratio, core patents are 110% more



likely to be sold, more than tripling the economic magnitude in the baseline. Core patents
are in fact less likely to be sold in firms using less secured debt, in parallel with what happens
in non-distressed firms. In addition, we divide our sample by the turn of the century and
find that the selling of core patents is pronounced only after 2000. The is consistent with the
strengthening of creditor rights in bankruptcy and major updates to the Uniform Commercial
Code enabling secured creditors to foreclose intangible collateral since the late 1990s.

Together, this evidence lends initial support to an explanation that creditor rights play an
important role in patent reallocation in bankruptcy, casting doubt on the conventional view
that bankrupt firms divest assets through §363, a section of the Bankruptcy Code that allows
bankrupt firms to sell assets “free and clear of liens,” at their own will. We recognize that
bankruptcy and the level of secured debt are endogenously determined, making it difficult
to make causal claims about how creditor rights affect the sale of core patents. Ideally, we
need exogeneous variation to bankruptcy filings or to creditor rights. Without the fortune of
having such a setting, we further our analysis with an arguably more direct approach—we
examine two creditor-specific mechanisms: enforcing patent collateralization and creditors
recontracting. We also show that the results reverse when creditor incentives are aligned
with shareholders.

First, even though secured creditors possess significant rights in bankruptcy, their ability
to influence asset sales is bounded by their rights on the collateralized assets. In other words,
collateralized patents are more vulnerable than other assets to creditor rights. We show that
the creditors’ influence is exerted through creditors enforcing their rights on patent collateral.
We find that a firm’s core patents are more likely to be ex ante pledged as collateral for debt
financing. Firms in bankruptcy are seven times more likely to sell a collateralized patent than
non-distressed firms. Importantly, core patents are not more likely to be sold in bankruptcy
if they are not collateralized. Moreover, we find that the selling of collateralized patents is
more pronounced in firms that use more secured debt. The evidence combined shows that
enforcing creditor rights on patent collateral is a key driver behind the selling of core patents.

The second mechanism that allows creditors to directly influence the selling of core patents
is through debtor-in-possession (DIP) financing, an effective recontracting tool for creditors

to reinforce their rights in bankruptcy. Prior studies show that DIP contracts, typically



provided by existing lenders, contain extensive and restrictive covenants and milestones that
grant significant control rights to lenders. In some cases, DIP lenders have a say on §363
asset sale decisions and require the bankrupt firm to use the proceeds to repay existing debt.
The DIP financing contract undoubtedly helps reinforce creditor rights. Our results show
that among firms with a high secured debt ratio, the ones with DIP financing have a 10
percentage points higher probability of selling core patents than those without DIP financing.

The effect of secured debt on patent sales is related not only to the rights provided by the
financial contracts but also the incentives of creditors in exercising such rights. The effect
of creditor rights should be weaker when secured creditors’ interests are more aligned with
those of junior creditors. We investigate whether the selling pattern differs when secured
debt is likely the fulcrum class and thus becomes residual claims of the reorganized entity.
We adopt two ex post measures using recovery information in reorganization plans and an ex
ante measure using the collateralization level of secured debt. The likelihood of a core patent
being sold is significantly lower when secured creditors do not recover their claims in full or
receive newly issued equity of the emerged firm, and when secured debt is under-collateralized
at Chapter 11 filing. Moreover, core patents are less likely to be sold in prepackaged cases
where all creditors agree to a reorganization plan before Chapter 11 filing.

A natural implication of creditor-driven innovation reallocation is its long-term impact
on the functioning of the market for technology and the diffusion of technology. In the last
part of the paper, we explore the exploitation of the technology around patent sales and the
buyers of the patents sold in bankruptcy.

We find that technologies sold in bankruptcy diffuse slowly after selling. Patents sold
during bankruptcy experience a sharp decline in year-over-year citations post transaction.
However, this does not mean that those sold patents are of poorer quality—in fact, there is a
strong and robust increasing trend in the total number of citations before the sale (“up then
down”), supporting an interpretation that the sold patents are high-quality “hot” patents that
are poorly used after the sale. In contrast, citations made to patents sold by non-distressed
firms, including those sold by bankrupt firms three years before their bankruptcy filing, show
a distinct pattern—citations decrease under old ownership and improve after reallocation

(“down then up”). We also find that patents sold during bankruptcy are more likely to be



purchased by patent trolls than by practicing users, and that these patents are used mainly for
litigation rather than production. Purchasing high-quality patents appears to be a strategy
for patent trolls to accumulate their patent portfolios—which fuels concern about patent
trolls for the innovation ecosystem (Cohen, Gurun, and Kominers, 2019).

This paper connects to the literature on how financial contracting affects corporate
policies (Roberts and Sufi, 2009a; Nini, Smith, and Sufi, 2009, 2012), operational flexibility
(Benmelech, Kumar, and Rajan, 2020), and most importantly, innovative activities (Chava,
Nanda, and Xiao, 2017; Hochberg, Serrano, and Ziedonis, 2018; Mann, 2018). We are the first
to document how debt contracts affect the patent portfolios of bankrupt innovative firms. The
finding that firms sell core patents highlights that creditor rights and patent collateral can be
ex post beneficial to secured creditors but may have significant consequences to innovative
firms and technological diffusion, laying out an important tradeoff in the process of financing
innovation (Acharya and Subramanian, 2009; Ederer and Manso, 2011).

Our paper also adds new evidence to the literature on the market for technology and
technology diffusion (Gans and Stern, 2010; Arora, Fosfuri, and Gambardella, 2004). The
prior literature, focusing mainly on normal times, portrays a well-functioned market for
technology (Serrano, 2010; Akcigit, Celik, and Greenwood, 2016; Brav et al., 2018; Figueroa
and Serrano, 2019). We add to this literature by providing evidence that bankrupt innovative
firms actively participate in innovation transactions and show distinct selling patterns. Our
evidence suggests that financiers exert influence on innovation transactions and post-sale
technology diffusion, warranting a closer examination of the interaction between financial
markets and the technology market.

Finally, our findings shed light on asset allocations in bankruptcy. Maksimovic and
Phillips (1998), Pulvino (1999), Ramey and Shapiro (2001), Gilson, Hotchkiss, and Osborn
(2016), and Bernstein, Colonnelli, and Iverson (2019) study challenges that firms face in
reallocating assets in bankruptcy. Benmelech and Bergman (2011), Meier and Servaes (2019),
and Bernstein et al. (2019) show that reallocation decisions not only affect the bankrupt
firms but also spill over to other firms. Our paper contributes to this literature in three ways.
First, our study focuses on the reallocation of patents, which is a growing class of firm assets.

Second, we highlight the role of creditors, while the existing literature mainly focuses on



asset trading frictions arising from industry condition or market thickness. Third, our results
present another channel through which corporate bankruptcies can spill over to the economy,

that is by affecting the market for technology and technology diffusion.

2. Data

2.1. The Sample of Bankrupt Firms

We retrieve all Chapter 11 bankruptcies filed by US public firms from 1981 to 2012 from
New Generation Research’s Bankruptcydata.com. The sample firms are manually matched
with Compustat using firm names and company information, and we remove firms that do
not have a valid identifier in Compustat. This initial screening results in 2,169 Chapter 11
cases. We remove cases that were dismissed or pending (151 cases), were merged into another
leading case (2 cases), or had unknown outcomes (158 cases). We also remove financial firms
(161 cases) as they are less relevant in a study of industrial innovation. We then exclude
cases with unavailable or incomplete dockets from Public Access to Court Electronic Records,
i.e., PACER (74 cases). This process leaves us with a sample of 1,623 cases, including both
large, mature corporations and entrepreneurial companies that just went public.’

We collect key information on the timeline and characteristics of the bankruptcy case from
Bankruptcydata.com and PACER, including the date of Chapter 11 filing, whether the case
is prepackaged,?, assets at bankruptcy filing, the outcome of reorganization, the confirmation
date and effective date of the reorganization or liquidation plan, and the conversion date
for those cases converted to Chapter 7. From reorganization plans and liquidations plans
that are confirmed by the court, we are able to determine debt recovery rates and whether a
particular class of creditors received new equity as compensation for its impaired claims for a

subsample of our firms.?

LOur data set is the largest bankruptcy data set for US public firms with detailed case information, twice
as large as that listed in the widely used UCLA-LoPucki Bankruptcy Research Database, which covers
Chapter 11 filings by US public firms with $100 million in assets in constant 1980 dollars for the sample
period. The ability to include smaller firms is particularly important because many smaller entrepreneurial
firms own many patents.

2A bankruptcy case is defined as prepackaged if the debtor drafted the plan, submitted it to a vote of the
impaired classes, and obtained the acceptance necessary for consensual confirmation before filing.

3See Jiang, Li, and Wang (2012) for discussions on how recovery rate for a particular creditors class is



We use Compustat for financial statement data reported as of the last fiscal year before
the bankruptcy filing to construct ROA (return on assets, calculated as the ratio of EBITDA
to book assets), and R&D/Assets (R&D expenses scaled by book assets). We resort to
Capital 1Q (capital structure details section) and last 10-K or 10-Q filings through EDGAR
to compile detailed information on a firm’s debt structure immediately before bankruptcy
filing. We manually identify the following debt types: drawn bank revolvers, term loans,
secured bonds and notes, capital leases, other secured debt, unsecured bonds and notes, and
total debt, and we collect information on their security and seniority status. Secured debt
ratio is defined as the sum of the outstanding amount of drawn bank revolvers, term loans,
secured bonds and notes, capital leases, and other secured debt, scaled by the total debt
amount. This variable captures the use of secured debt in a firm’s debt structure (Colla,
Ippolito, and Li, 2013; Carey and Gordy, 2016; Gilson, Hotchkiss, and Osborn, 2016). The
variable is only available for the years after 1995 due to the availability of 10-K and 10-Q
filings on EDGAR. All variables are winsorized at the 1% and 99% levels.

We determine whether a Chapter 11 firm obtains DIP financing using court dockets
retrieved from PACER. Specifically, we search for key phrases that can help to identify
whether the debtor filed a motion on DIP financing and whether a judge approved it.* We
also resort to bankruptcy plans and news in LexisNexis and Factiva for information on DIP
financing.

For a subsample of firms with electronic dockets and documents downloadable on PACER,
we identify whether any asset sale through §363 is conducted. After manually processing
thousands of documents on §363 sale motions and orders, we are able to identify 540 sale
motions with 518 (by 151 unique firms in our sample) approved by the judge. We determine
the nature of assets sold in these transactions and code each sale as either “innovation”
or “no innovation” based on whether patents are listed in the §363 sale motions and their
attachments. Moreover, we determine whether objections are filed in court against a sale using

court dockets and identify the key constituents (e.g., UCC, individual unsecured creditors,

calculated.

4These key phrases include: debtor-in-possession financing, DIP financing, post-petition financing, secured
financing, secured lending, post-petition finance, and secured finance. See Li and Wang (2016) for a detailed
description.



governments) that file such objections.

2.2. Patent Data and Key Measurements

We construct patent-holding information of each firm using the National Bureau of
Economic Research (NBER) patent database and Bhaven Sampat’s patent and citation data,
both of which are originally extracted from the USPTO. The combined data are linked to
the public firm universe using the bridge file provided by NBER, allowing us to establish
the full list of patents that a firm owns at each point in time between 1976 and 2012. The
database categorizes each patent into one of 430 technology classes based on the underlying
fundamental feature of the innovation. It also records the number of lifetime citations received
by each patent and the sources of those citations, which help identify the level of utilization
and the potential users of each patent.

When owners sell their patents, they file patent reassignment documents with the USPTO.
The original USPTO patent reassignment database provides information useful for identifying
patent transactions: the assignment date; the participating parties, including the transaction
assignee (“buyer”) and assignor (“seller”); and comments on the reason for the assignment.
We merge the raw assignment data with the Harvard Business School inventor database and
the USPTO patent database to gather additional information on the original assignees.

We then follow a procedure, similar to that of Brav et al. (2018) and Ma (2020), in
which we identify patent transactions from all patent reassignment records from 1976 to
2015. Importantly, the identified patent transactions do not include cases involving an
internal patent transfer, either from an inventor to his/her employer or between two firm
subsidiaries. This step is crucial for our study because bankrupt firms are more likely to
undergo organizational changes during this period. For example, we ensure that such cases as
“General Motors Corporation” reassigning its patents to “General Motors Global Technology

Operations” are not counted as patent transactions.” We follow Mann (2018) to identify

5We provide a detailed description of the data and methodology in the Online Appendix. Graham,
Marco, and Myers (2018) provide a detailed discussion on the USPTO patent reassignment records from the
perspective of the data administrator. One potential limitation of this database is that recording a transaction
in the USPTO is not mandatory. However, both statute and federal regulations provide strong incentives for
reporting in order to claim property rights. These incentives to completely report are particularly strong for
firms in distress and bankruptcy when clean property rights are crucial.



patents that are used as collateral and the exact timing of the loan.

2.2.1. Measuring “Core Patents”

The most important patent-level measure in this study captures whether a patent is core
or peripheral to its owning firm. The Core measure intends to capture the importance of a
patent in the owning firm’s technology portfolio; thus it is mostly comparable among patents
within a firm’s own patent portfolio. A patent can be core and valuable to one firm’s central
business but it may be peripheral and less valuable in other firms’ innovation portfolios.

We follow Akcigit, Celik, and Greenwood (2016), who formalize the distance between a
patent p and a firm ¢’s overall technological expertise using a generalized mean of distances
between p and each other patent in firm ¢’s patent portfolio. Specifically, we use the following

definition:

di(p,i) = [”P—lth Z dclass(C’lassp,Classp/)b]%, (1)
p'EP;
where P;; denotes the patent portfolio of all patents that are owned by firm 7 in year ¢ (|| Py||
is the size of the portfolio). ¢ € (0, 1] is the power of the generalized mean operator. Following
the prior literature, we use ¢ = 0.66 to calculate the primary measure while all the results are
both qualitatively and quantitatively similar using other ¢ parameters.

The key component in the definition, du.ss(Classy, Class,), stands for the distance
between a patent pair p and p’. The distance operator dg.ss(X,Y), as defined in Akcigit,
Celik, and Greenwood (2016), is the symmetric distance metric between two technology classes,
X and Y, and is calculated based on citation patterns of X and Y. Let #(X NY') denote
the number of all patents that cite at least one patent from classes X and Y simultaneously,

and #(X UY) denote the number of all patents that cite at least one patent from class X
and/or Y, and

#(XNY)

dclass<X7 Y) =1~ W

Intuitively, this measure means that if each patent that cites X also cites Y (duqss(X,Y) =

0), then X and Y are highly close in their role in the innovation space, and vice versa.



deass(Classy, Class,y) in Eq. (1), therefore, is calculated based on the classes of p and p'.
We define 1 —dj(p, i) as the main Core measure for each patent p in firm 4, and the higher
this measure is, the closer the patent is to the firm’s core innovation assets. We also create a
dummy variable I(Core), which takes value one if the patent is in the top quartile of Core
among all patents owned by the firm in each year, and zero otherwise. In our empirical

analysis, we present results using both the continuous measure and the dummy.

2.2.2. Measuring Patent Quality and Liquidity

We use patent citations to measure the general quality of a patent. Specifically, our
measure Scaled Citation, is defined as the number of citations received in the first three
years of a patent’s life, scaled by the three-year citation of patents from its own vintage and
technology class. (Y oungPatent),, an indicator variable that equals one if the patent was
granted within the past six years, captures patent age (Serrano, 2010). Redeployability,
captures the extent to which a patent p is redeployable and valuable to other potential
users of the innovation. Specifically, we define patent-level Redeployability, as one minus
self-cite ratio, where self-cite ratio is the share of citations that patent p receives from the
follow-on patents issued to the same company within the first three years after being granted.
MFT Liquidity,:, a patent-year-level variable, is used to capture the annual likelihood that a
patent p could be sold in year ¢ in the market for technology. We follow Hochberg, Serrano,
and Ziedonis (2018) to compute this MFT Liquidity measure as the ratio of transacted
patents over the patent population in each technology class and issue year, which we can

then uniquely map to each patent p at each time point ¢.

2.3. Active Sales of Patents in Bankruptcy

We merge our sample of 1,623 Chapter 11 filings by US public firms with the USPTO
patent database and require each Chapter 11 firm to own at least one patent at the time of
bankruptcy filing. The screening results in a final sample of 518 innovative firms. Figure
1 presents the annual distribution of both innovative and non-innovative firms. The figure
shows a strong cyclical pattern, with the number of bankruptcy filings of both types of firms

reaching high levels during economic recessions such as those in the early 1990s, early 2000s,
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and 2008-2009. The bankruptcies of innovative firms account for a larger fraction of total

filings after year 2000 (36%) than before it (29%).
[Insert Figure 1 Here.]

Before going into any analysis, we describe the sample by characterizing the dynamics
of selling patents around bankruptcy. Table 1 presents bankrupt firms’ intensity of selling
innovation, tabulated based on their Fama-French 12 Industry categorization (Panel A), and
based on the year of bankruptcy filing (Panel B). In each panel, we show the total number of
Chapter 11 cases, the number of cases filed by innovative firms, the proportion of firms that

sold patents during bankruptcy reorganization, and the percentage of patents sold.”
[Insert Table 1 Here.]

Selling patents during bankruptcy is a surprisingly pervasive phenomenon. Forty percent
of firms sell at least one patent in Chapter 11 reorganization, and transacted patents account
for 18% of their patent stock. The proportion of firms that sell patents and the percentage of
patents transacted has remained at a fairly stable level since the early 1980s. A cross-sectional
comparison in Panel A suggests that the intensity of selling patents in bankruptcy varies
across industries. Health care, drug, and medical device companies sell their innovation more
than any other industries, with 56% of firms conducting such activities and almost 30% of
their patent portfolios being sold. But even in the industries that have the lowest patent
selling intensities during bankruptcy (Wholesale and Retail, Consumer Non-durables), nearly
25% of firms sell more than 15% of their patent holdings. A time-series analysis in Panel B
suggests that patent sale, even though largely overlooked in academic studies, is not a new
phenomenon.

We next construct a firm-quarter panel of all US public firms that have at least one
granted patent from the USPTO (that is, a firm is included in the sample after its first patent
is issued) to examine the selling intensity of bankrupt firms compared to other patent-holding
firms and the non-bankrupt periods. We exploit the following model in the same panel sample

of firm ¢ and quarter ¢:

SThe ratio of sold patents is defined as zero for firms that sold no patents.
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4
Soldyy = Y Bi - d[t + Kl + A x Controliy + a; + oy + €3, (2)
k=—4

where Sold;, is a dummy variable indicating whether patent p is sold during bankruptcy
reorganization by its owning firm i; o; and o are firm and year fixed effects, respectively, and
the independent variables of interest are the set of dummies, d[t — 4], ..., d[t + 4], indicating
whether the firm-quarter observation fits into the [—4, +4] time frame of the bankruptcy

event.
[Insert Figure 2 Here.]

The selling pattern is reported in Figure 2. Even though it takes about 16 months for our
sample firms to reorganize in Chapter 11, the increase in patent sales concentrates in the
first two quarters after the bankruptcy filing, as indicated by the strongest results in t 4+ 1
and t + 2, and it decays quickly afterward. Our estimates show that the probability of selling
a patent is 9.6% higher than the benchmark (i.e., non-bankrupt firms) in ¢ + 1. Comparing
coefficients for d(t — 1) and d(t+ 1), we find that the probability of selling increases more than
sixfold. The F-test suggests that the six-time increase in probability is statistically significant
at the 1% level; at the intensive margin, the increase is even more dramatic. Importantly, we
do not observe any secular trends before bankruptcy filings in Figure 2.

The fast selling of patents is consistent with both institutional features of the bankruptcy
process and the nature of innovation assets. First, patent sale in our analysis mostly captures
§363 sales that require a judge’s approval but not formal voting, which significantly simplifies
the sale procedure and reduces the time required for conducting the sale.” Second, because
secured creditors are concerned with the value erosion of their collateral, and since innovation
assets are particular vulnerable due to their option-value nature and value uncertainty, secured
creditors have strong incentives to push for the sale of such assets immediately after filing.
Debtor management, on the other hand, would agree to sales since secured creditors are

typically granted “adequate protection” for their security interests, which puts constraints

"In practice, patent sales are typically conducted through §363 of the Bankruptcy Code, and those sales
constitute our main data sample. Anecdotally, well-known, large-scale innovation sales in bankruptcy, such
as those of Eastman Kodak and Nortel, were conducted through §363. In the Online Appendix, we provide a
detailed discussion of the §363 sale process and the economics therein.
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on management actions. Finally, DIP financing contracts often include specific clauses
and conditions on asset sales, which require the debtor to conduct sales of certain assets

immediately after filing.
[Insert Figure 3 Here.]

To shed light on how the selling behavior of patents compares to those of other assets,
we compare the dynamics of innovation sales and other asset sales through §363 using sale
documents collected from court. Figure 3 plots two metrics: 1) the total number of §363
sales from the quarter of filing to four quarters after filing and 2) the quarterly ratio of
innovation-related §363 sales to total §363 sales. We find a similar timeliness of asset sales in
the quarterly number of §363 sales. More interestingly, innovation-related sales occur with
greater intensity immediately after bankruptcy filings. In the quarter of filing, nearly 60% of
§363 sales are innovation-related, but by the fourth quarter after filing, this ratio drops to
17%. Overall, the pattern suggests that patents appear to be front-loaded in asset sales.

3. The Selling of Core Patents

3.1. Summary Statistics

Table 2 Panel A reports summary statistics of the patent-level data set. This data set
covers all patents owned by 518 innovative bankrupt firms that have non-missing values of
key patent-level variables. The pooled average of Sold is 0.083, meaning that 8.3% of all
patents owned by a bankrupt firm at filing are sold.® The average of Core with parameter
v = 0.66 is 0.444, comparable to earlier studies such as Akcigit, Celik, and Greenwood (2016).
The variable has large cross-sectional variations with a standard deviation of 0.274. Moving
from the 25th percentile to the 75th percentile of the variable will increase the measure by
more than three times. A similar pattern holds with parameter « = 0.33. Given that I(Core)
is constructed to indicate the top quartile of Core, the mean scores are at 0.25.

More than 30% of patents are collateralized at the time of bankruptcy. About 25% of the

patents in the patent portfolio are six years or younger at the time of bankruptcy filing. The

8This ratio is different from the 18% reported in Table 1, which is calculated using unweighted firm-level
observations.

13



average value of redeployability is 0.789; this suggests that, on average, 78.9% of citations
received by a patent are made by other firms, i.e., external citations. The average MFET
Liquidity of a patent is 0.033, which means that, on average, 3.3% of patents in a technological
class are transacted in a specific year. There is also a large cross-sectional variation in this
liquidity measure, with standard deviations of around 0.022, and a large jump from the 0.021

at the 25th percentile to 0.039 at the 75th percentile.
[Insert Table 2 Here.]

Panel B of Table 2 describes the 518 innovative bankrupt firms in the sample. About
8.9% of the cases are prepackaged filings. The bankruptcy cases, on average, stay in the
reorganization process for 511 days. The case outcomes are: 13% acquired, 12% converted to
Chapter 7, 51% emerged, and 24% liquidated in Chapter 11. Secured debt accounts for 53%
of total debt, on average.’

Our sample firms are large in general, having $973 million in book assets at filing on
average and a median value of $94 million. They own, on average, 175 patents at the time of
filing for bankruptcy; the median patent holding is 13, suggesting a highly skewed distribution
of firm size and patent stock.'’ In addition, a typical firm in our sample experiences negative

ROA at the time of Chapter 11 filing. Secured accounts for 53.2% of total debt.!!

3.2. Baseline Results

Our first question asks whether firms are able to retain valuable core innovation in
bankruptcy. We approach this question by examining the characteristics of patents that firms
sell in bankruptcy. The analysis is performed on a patent-level cross-sectional data set. Each

observation is a patent p in a bankrupt firm ¢’s patent portfolio in the year of filing. We

90ur statistics are in line with those reported by prior studies. For example, Carey and Gordy (2016)
report a mean of 48% of the fraction of secured debt in their sample that is based on S&P LossStats and
Moody’s Ultimate Recovery databases.

10The eventually liquidated firms are typically much smaller in size and patent holdings, so the results in
the paper are primarily driven by the firms that eventually emerge. The distinction among all the outcomes
will be controlled for and explored in the empirical analyses.

1Tn Appendix Table A.3 we compare those innovative bankrupt firms with other bankrupt firms. Those
firms are very similar to each other in terms of case and firm characteristics. Innovative bankrupt firms are,
however, more R&D heavy, more likely to obtain DIP financing, and less likely to be converted from Chapter
11 to Chapter 7 liquidations.
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estimate the following linear probability model:

Sold;, = «a; + - Core;, + A x Control;, + €. (3)

The key explanatory variable is C'ore, for which both the continuous and categorical versions
are used. We control for patent characteristics, including Scaled Citation,,, I(Y oungPatent),,
Redeployability, MFTLiquidity, and firm-specific patent transaction intensities using firm-level

fixed effects. Standard errors are clustered at the firm level.
[Insert Table 3 Here.]

Table 3 presents the regression results of Eq. (3)."? Column (1) shows that Core is
a strong and positive determinant of whether a patent is likely to be reallocated during
bankruptcy reorganization. The coefficient of 0.022 translates a change of C'ore from the 25th
percentile to the 75th percentile to a 1 percentage point (0.022 x (0.673 — 0.213)) increase in
the probability of selling, which is a 12.2% jump based on the unconditional probability (8.3%).
In column (2), we exploit categorized variables by cutting patents into within-firm quartiles
based on C'ore and creating dummy variables to indicate the quartiles. The dummy indicating
the lowest quartile is omitted, and this set of patents serves as an effective benchmark. Core
(4th Quartile), also denoted as I(Core), dominates the patent-selling decision. Being one of
the top-quartile core patents increases the probability of sale by 2.5 percentage points, which
is a 30.1% jump based on the unconditional probability.

In column (3), we use a C'ore measure defined by whether that patent belongs to the top
technological class that the firm innovates in, similar to that in Brav et al. (2018). We find
that core patents are 1.6 percentage points more likely to be sold, comparable to that in
column (2). The analysis introduces additional controls for patent-level characteristics in
columns (4) and (5). This is important since without those explicit controls, core patents
may be proxying for patent-level fundamentals that could affect the salability. We find that

the pattern of selling off core patents remains robust.

12In Appendix Table A.7, we show that the results are robust if we limit the sample to only firms that own
at least 5, 10, or 20 patents at the time of bankruptcy filing.

15



In columns (6), we repeat the analysis using only firms that eventually emerged from
the bankruptcy process. The goal of the emerging-firm analysis is to mitigate the concern
that firms that are eventually liquidated may place everything for sale without discretion.
The liquidation decision can then bias the estimation. Note that 51% of firms emerged from
Chapter 11, but they own more than 85% of patents in the sample due to the fact that most
large and innovative firms emerged from bankruptcy reorganization.

We show that even among firms and patents that are most economically viable and
therefore are least likely to want to switch course, the pattern of selling core patents remains
robust. We focus on firms that appear to suffer financial but not economic distress, empirically
defined in our sample as top-tercile leverage with top-tercile ROA (Asquith, Gertner, and
Scharfstein, 1994; Andrade and Kaplan, 1998). These firms typically use the bankruptcy
system to resolve temporary liquidity and capital structure issues, and they are less likely
to change their business. We find that these firms also lose their core patents, as shown in
column (7) of Table 3. In column (8) of Table 3 we show that even among the most recent
patents, the pattern of selling core patents remains robust.

The pattern of selling core innovation presented in Table 3 is in sharp contrast to the
evidence from Akcigit, Celik, and Greenwood (2016) and Brav et al. (2018) that firms sell
peripheral (non-core) patents during normal times. In Appendix Table A.5, we expand our
bankruptcy-only sample to patents owned by all patenting firms between 1981 and 2012. We
confirm that core patents are less likely to be sold in normal times, and the pattern of selling

core patents holds only during the bankruptcy period.

3.3. Financial Contracting, Creditor Rights, and Patent Sales

Why do innovative firms in bankruptcy sell off their core patents, the very patents that
one would presume to help them to recover and stay competitive? Our primary hypothesis
centers around the effects of financial contracting, particularly secured creditor rights, in
bankruptcy. The view that firms sell core patents due to creditor rights is rooted in the
incompatibility between debt and innovation assets (Hall and Lerner, 2010; Kerr and Nanda,

2015). Conceptually, Acharya and Subramanian (2009) show that in bankruptcy, secured

13We acknowledge that our measures cannot perfectly capture all firms that suffer pure financial distress.
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creditors, who are granted control rights to collateral, prefer to recover debt with certainty
through selling innovation assets rather than maximizing the value of the going concern.
We run our main specifications separately for firms with high and low secured debt ratio
(defined in Section 2), and test whether the intensity of selling core patents differs in two
subsamples. In addition, we present results in which we interact measures for core patents
with the high secured debt ratio dummy. To allow full flexibility, we also interact all other
control variables with the high secured debt ratio dummy. With this setup, the coefficient
for Core x High (a dummy indicating high secured debt ratio) tests whether the pattern of
selling core patents differs by the use of secured debt. Table 4 Panel A presents the results.

[Insert Table 4 Here.]

We find that the selling of core patents is almost entirely driven by firms with above-
median secured debt ratio. The coefficient estimates for Core and I(Core) in the subsample
of firms with high secured debt ratios are statistically significant and more than double in
magnitude compared to those presented in the baseline regressions in Table 3. In contrast,
in firms with low secured debt ratios, the selling probability is either independent of, or
negatively related to, a patent being core. The positive interaction terms in columns (3) and
(6) are large and statistically significant at the 1% level, consistent with the estimates from the
subsample tests. Column (6) provides an easy interpretation of the economic magnitude—a
core patent is 8.1 percentage points more likely to be sold if the secured debt ratio is high.'*

In the second set of tests, we divide our Chapter 11 sample by the turn of the century
and make intertemporal comparisons. This intertemporal division is motivated by two sets
of studies on financial contracting and creditor control rights. First, studies show that
the Chapter 11 system has become more creditor friendly since the late 1990s (Baird and
Rasmussen, 2002; Roberts and Sufi, 2009b; Bharath, Panchapagesan, and Werner, 2014).
Second, major updates to Article 9 of the Uniform Commercial Code in 2001 and state
adoptions afterward help firms better deal with security interests in intangible assets and

ease the way for secured creditors to foreclose on collateral in case of default (Mann, 2018).

14To partially mitigate the concern that firms with high levels of secured debt are different than those with
low levels of secured debt, in Appendix Table A.6 we show that firms with high vs. low levels of secured debt
are observably similar to each other.
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In Panel B of Table 4, we find that the selling of core patents is pronounced only from the
2000s to the present. In contrast, firms that filed for Chapter 11 before 2000 are not more
likely, and even are less likely, to sell core patents. This evidence complements that presented
in Panel A, showing the selling of core patents is prevalent with the strengthening of creditor
rights in recent decades.'®

Our results highlight the effect of debt contracting on patent sales by innovative firms.
The evidence casts doubt on the conventional view that firms use §363 of the Bankruptcy
Code to divest assets and raise capital of their own will. If this were the case, firms’ selling
behavior should not depend on the control rights of creditors. Our findings suggest that
secured creditors, who are protected by the debt contract and collateral, play an important
role in the selling of core patents in bankruptcy. The §363 sale, in fact, may have provided
an effective tool ex post for creditors to enforce their rights.

However, we want to give the caveat that, in order to identify the effect of creditor rights
in selling core patents, we need exogeneous variation to bankruptcy filing decisions or to
creditor rights in bankruptcy. Without the fortune of having such a setting, we further
our analysis with an arguably more direct approach. In the next section, we explore two
specific mechanisms through which secured creditors enforce their contractual rights to further

examine the role of debt contracting in patent sales.

3.3.1. Mechanism from Contracting 1: Patent Collateralization

We first establish the impact of creditor rights through exploring a mechanism that is
unique to secured creditors—patent collateral and the enforcement of rights on collateralized
assets in bankruptcy. For the collateral mechanism to drive the selling of core patents, the
economic reasoning needs to be supported in two steps: core patents must be collateralized
ex ante for credit, and creditors enforce their rights on collateral ex post.

We first investigate whether core patents are more likely to be collateralized. In Table 5
Panel A, we perform a patent-level regression similar to that in Mann (2018), in which each

observation is a USPTO-granted patent. We focus on the C'ore measure, which is measured at

15In Appendix Table A.8 we show that this result is robust to using alternative years, like 2001 and 2002,
as the cutoff for increased creditor rights in Chapter 11.
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the granting year. The outcome variable is a dummy indicating whether an individual patent
is ever pledged as collateral. We find that, as hypothesized, core patents are much more
likely to be used ex ante as collateral for debt financing. In fact, the economic magnitude
is large—for example, in column (4), the coefficient of I(Core) suggests that core patents
are 19.7 percentage points more likely to be pledged as collateral, which is a 61.4% increase
of the unconditional probability that a patent is used as collateral (32.1%). We also show
that patents of higher quality and patents that are more redeployable to other users are
more likely to be collateralized, in line with several recent studies (Hochberg, Serrano, and
Ziedonis, 2018; Mann, 2018). This pattern not only holds in bankrupt firms but also holds in

the broader sample of all firms (see Table A.9 in the Online Appendix).
[Insert Table 5 Here.]

Second, we examine whether secured creditors enforce their rights specifically on the
pledged patent collateral. We construct a sample at the patent-year level of all patents owned
by a firm that eventually filed for Chapter 11 bankruptcy. We investigate whether, during the
bankruptcy reorganization process, the collateralized innovation is more likely to be sold. We
regress an indicator that a patent is sold in the year on whether the patent is collateralized
(I(Collateralized)), whether the owning firm is going through bankruptcy reorganization in
that year (I(In Bankruptcy)), and the interaction of the terms.

Table 5 Panel B presents the results. In column (1), the negative coefficient for
I(Collateralized) shows that collateralized patents are not more likely to be sold outside
bankruptcy. This is sensible since—as shown in Panel A—collateralized patents are often core
assets of the firm. The key term, I(Collateralized) x I(In Bankruptcy), carries a positive
coefficient, showing that collateralized patents are 7.1 percentage points more likely to be
sold in bankruptcy than outside bankruptcy. Column (2) shows similar results. The evidence
is consistent with the fact that lenders’ foreclosure rights are only exercised upon payment
defaults, which are triggered by the bankruptcy filing.

In columns (3) and (4), we add interaction terms of core and the dummy indicating
bankruptcy together with the core measure. We confirm that core patents themselves are

not more likely to be sold in bankruptcy. Even when the interaction term is significant
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(column 4), the economic magnitude is much smaller compared to that associated with
I(Collateralized) x I(In Bankruptcy). This suggests that enforcing collateral is a key driver
behind patent sales.

Finally, we confirm that sales of collateralized patents concentrate in bankrupt firms that
use more secured debt. In Table 5 Panel C, we use the sample of patents owned by bankrupt
firms and follow the design and measurements of Table 4. We show that collateralized patents
are indeed more likely to be sold, particularly in firms with an above-median secured debt
ratio. Combining this evidence with the fact that core patents are ex ante more likely to
be used as collateral, our results show that the secured creditors’ objective to recover their
claims together with their rights prompt the bankrupt firm to sell collateralized and yet

strategically important patents.

3.3.2. Mechanism from Contracting 2: Creditor Recontracting

The second mechanism that we consider is DIP financing through which prepetition
lenders and the debtor recontract in order to finance the bankruptcy process. One notable
feature of these new debt contracts is that they contain many restrictive covenants and
milestones that grant significant control rights to secured lenders (Skeel, 2004; Eckbo, Li,
and Wang, 2020; Ayotte and Elias, 2021). Particularly, prepayment clauses and asset sale
conditions would require the debtor to conduct §363 sales and use the proceeds to pay
prepetition debt. Some DIP contracts, in fact, even allow lenders to play a direct role in
asset sales through milestones requiring the debtor to set up an asset bidding procedure for
§363 sales. In essence, the DIP financing contract helps reinforce creditor rights. Therefore,
we expect that the relation between the use of secured debt and the sale of core patents is

stronger when there is DIP financing in place.'®
[Insert Table 6 Here.]

Table 6 presents the results of two specifications in which we interact a dummy variable
indicating whether the bankrupt firm received DIP financing with core and the secured debt

ratio (as used in Table 4). We find that the triple interaction term is highly significant,

160ne caveat is that the presence of DIP financing could be endogenously determined.
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both statistically and economically, in explaining the selling of core patents. The estimates
in column (2) show that firms with high secured debt have a 10 percentage points higher
probability in selling core patents when there is DIP financing than without. In fact, the
power of this re-contracting mechanism is so strong that the interaction term of Core and
High secured debt ratio is not statistically significant. Interestingly, the results also show that
low-secured-debt firms with DIP financing are not more likely to sell core patents than those
without DIP financing. The evidence suggests that DIP financing enables secured creditors

to strongly enforce their rights in bankruptcy.

3.4. Creditors’ Incentives

The effect of secured debt on patent sales is governed by both the rights provided by the
financial contracts and the incentives of creditors in exercising such rights. According to the
Bankruptcy Code, if secured creditors’ claims are under-collateralized, they are not entitled to
“adequate protection” and a fraction of the debt would be considered an unsecured deficiency
claim. In such cases, secured debt is likely to become the “fulcrum” class (i.e., the class of
debt that is most likely not recovered in full and that will be compensated with new equity of
the reorganized firm). As a result, secured creditors’ incentives are more aligned with those
of unsecured creditors, and the selling of core patents should be less observed in such cases.

This section investigates how the pattern of patent sale varies by secured creditors’
incentives. We adopt two sets of measures to gauge whether secured creditors’ claims are
likely the fulcrum class. The first set of measures is based on the ex post recovery rate of
secured debt and the distribution method, which are collected from reorganization plans and
disclosure statements that are confirmed by the court. We treat secured debt as the fulcrum
class if secured creditors do not receive full recovery (Fulcrum (< 100% Recovery)) or if
they are compensated with new equity of the reorganized firm (Fulcrum (Loan-to-Own)).

Our second measure is based on the level of collateralization of secured debt. As suggested
by Ayotte and Morrison (2009), secured creditors’ incentives to enforce sales of collateralized
patents depend on the extent of debt collateralization. When secured debts are under-
collateralized (so they likely become residual claims of the reorganized entity), their payoffs

vary with the firm value as a whole rather than the value of the collateral itself. We use
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the ratio of secured debt to the book assets as a proxy for the level of collateralization. We
construct an indicator variable Under-collateralized that takes on the value of one if a firm’s
secured debt amount is larger than book assets, i.e., under-collateralized.'”

Table 7 examines the innovation selling pattern of bankrupt firms by whether secured
creditors are likely the fulcrum class. In column (1), we find that core patents are more likely
to be sold in bankruptcy, but this pattern is significantly mitigated in the sample of cases
in which the ex post recovery rates are below 100%, as captured by the interaction term
between core and the dummy variable indicating less-than-full recovery. Similarly, we find
that the activity of selling off core patents is mitigated in loan-to-own cases (column (2)) and

when the secured creditors are under-collateralized (column (3)).'®

[Insert Table 7 Here.]

In column (4), we investigate another set of bankruptcy cases in which all creditor classes
agree to a reorganization plan before bankruptcy filing—the prepackaged deals, whereby the
interests of different classes of creditors are more aligned in maximizing the value of the firm
as a whole. We show that the probability of a core patent being sold is lower in prepackaged
deals. In fact, the combined effect of core and its interaction with the prepack dummy is so
strong that in such deals, firms are effectively selling non-core patents as firms do outside
bankruptcy.'”

Secured creditors’ incentives and ability to recover via selling core patents may have

implications for their own recovery and the welfare of junior creditors. In Appendix Table

17As a caveat, our results should be interpreted with caution, as a secured debt’s lien is not always on
all assets of the debtor firm. Note that the pairwise correlation between Secured Debt Ratio and Secured
Debt/Assets is not high (0.33) as the first measure captures the use of secured debt in a firm’s debt structure
and the other proxies for collateralization of secured debt.

18We have non-missing secured debt recovery information for 117 firms and non-missing information on the
method of distributions for 179 firms in our sample due to the limited availability of reorganization/liquidation
plans and disclosure statements. The fraction of cases that are defined as fulcrum based on the three measures
are 38.5%, 27.9%, and 5%, respectively.

19Tn Appendix Table A.10, we perform our main specification on subsamples categorized by whether hedge
funds and private equity funds are members of the unsecured creditors’ committee (UCC) (Jiang, Li, and
Wang, 2012; Goyal and Wang, 2017). These specialized investors are typically the new residual claimants
of firm value at emergence and have both strong incentives and skills to prevent the sale of strategically
important assets in bankruptcy. We find that hedge funds and private equity funds sit on the UCC in 38% of
our sample firms, and the selling of core patents is stronger when no such investors are on the UCC while
core patents are not more likely to be sold when such investors serve on the UCC.
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A.11, we show that secured creditors recover more at the end of the bankruptcy process
after core patents are sold, but unsecured creditors do not recover more. More importantly,
using detailed information from court dockets, we find in Appendix Table A.12 that §363
sale motions allowing the firm to sell core patents are more likely to face objections from
unsecured creditors. The evidence speaks directly to the unsecured creditors’ negative view

on core patent sales.

3.5. The Selection Issue of Bankrupt Firms

It is sobering to acknowledge that bankrupt innovative firms are a selected set of firms,
and the level of secured debt is indeed a firm choice. The detailed mechanisms described
above mitigate part of this concern. However, one might wonder whether the selection effect
may drive our results. Specifically, firms in bankruptcy may have been unproductive in their
previous core business and therefore voluntarily change their lines of business—thus, selling
core assets simply reflects this course-switching effort.

Even though it is far from being conclusive, we find evidence that is largely inconsistent
with this argument. First, most of the firms stay in the same industry (at the four-digit SIC
level) upon emergence and keep patenting in the same key technology classes. Second, firms
that suffer financial but not economic distress (empirically defined in our sample as high
leverage and also high ROA) and use the bankruptcy system to resolve capital structure
issues rather than change the course of operation also sell their core patents (column (7)
of Table 3). Finally, our results are robust when we focus on patents that are produced
more recently (column (8) of Table 3), which more likely reflect the firms’ future direction of

innovation.

4. Market for Technology and Technology Diffusion

The previous section shows that financial contracting and creditor rights have a strong
influence on patent reallocation of innovative firms in bankruptcy. The findings point to an
important set of new questions regarding the real impact of finance in the area of market

for technology and technology diffusion—how are sold patents exploited under the new
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ownership? Who are the buyers of sold patents?

4.1. Post-sale Citations

We first characterize the dynamics of citations made to patents sold. Figure 4 plots the

coefficients f from the following regression at the patent (p)-year (¢) level:

3
Citation,, = i B - d[t + |y + 7 - Controlsy + o, + ay + €. (4)
k=—3

Citationy, is the number of new citations a patent receives in a given year. One can think of
this annual citation flow as measuring the exploitation of the underlying technologies defined
by the patent (Jaffe and Trajtenberg, 2002). The dummy variable d[t 4+ k] equals one if the
patent observation is k years from the sale of the patent, and zero otherwise. We control for
patent age, measured as the logarithm of the patent age in year {. We also include year and
patent fixed effects, oy and ;. The 8 coefficients thus capture the citation dynamics of sold

patents around the transaction compared to the universe of all other patents.
Using this regression framework, we perform multiple regressions that are shown in Figure
4. Those analyses differ in two dimensions. First, we separately characterize the citation
dynamics of patents sold by different firms and in different periods—sold in bankruptcy
(Panel A), outside bankruptcy by non-bankrupt firms (Panel B), and by bankrupt firms but
sold three years prior to bankruptcy filings (Panel C). Second, for the Citation,, variable
for each patent-year, we perform separate estimations using the total citations received by
the patent, those from the buyer, and those from the seller (i.e., the bankrupt firm itself for

in-bankruptcy sales).
[Insert Figure 4 Here.]

Several interesting findings emerge. First, the overall utilization of the patents sold during
the bankruptcy process experiences an “up then down” dynamic (Al). In contrast, for
sales that happen out of bankruptcy, patent citations experience a clear increase post sales
following a decline beforehand, i.e., “down then up” (B1). The magnitude is economically

meaningful. In A1, the -0.075 at [t + 3] translates to a 14% decrease of annual citations. The
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pattern suggests that for those sales outside bankruptcy, patents are typically better matched
to the buyer and thus are better exploited (see B2 for buyer citations), consistent with the
argument in Akcigit, Celik, and Greenwood (2016). Bankrupt firms, on the other hand, sell
better-utilized hot patents (the “up” part), yet they fall in total citations afterward (the
“down” part).

Second, the number of citations made by the bankrupt firm remains flat prior to and
subsequent to patent sales in bankruptcy—the post-sale usage pattern is statistically indis-
tinguishable from that prior to the sale. Out-of-bankruptcy sales feature a sharp decline in
internal usage before sale (B3), which partially contributes to the pre-sale decline of total
citations in B1. The evidence suggests that the firms sell under-exploited patents out of
bankruptcy.

In our preferred interpretation, the post-sale citation dynamics suggest that out of
bankruptcy, firms sell under-exploited patents and the patents appear to be better exploited
post sale. In-bankruptcy sales, however, feature the transfer of better-used patents that
ex post become less impactful in the hands of the new owners—potentially due to lack of
commercialization or continued successful development of the acquired technology.

However, we would like to cautiously note that the analysis does not have the luxury of
having a clean counter-factual. As a result, we cannot conclusively exclude certain alternative
explanations. Most noticeably, bankrupt firms’ patents may be of lower value or on a natural
downward trend; or they intentionally select fading technologies to sell. We share this concern
and use Panel C to analyze an alternative benchmark—bankrupt firms themselves, but three
years prior to bankruptcy. Across all three measures of citations, the patterns are very close,
both qualitatively and quantitatively, to those shown in Panel B.

Overall, the evidence suggests that the functioning of the financial market not only affects
the production of innovation (Kerr and Nanda, 2015), but also the exploitation and diffusion
of innovation. Patents sold during different financial conditions appear to have different paths

of future exploitation and diffusion.
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4.2. Patent Troll Purchases and Patent Litigation

We next examine the types of buyers of the patents sold in bankruptcy, with a specific
focus on the role of patent trolls. Patent trolls are becoming an important concern for
innovation (Cohen, Gurun, and Kominers, 2016). They purchase patents with the purpose
of bringing lawsuits against cash-rich innovative firms, and they do so in an opportunistic
manner. If the reallocation of patents in bankruptcy is mainly for the redeployment of
technologies, those patents should be sold to the potential users of the technologies, i.e., the
practicing entities. If, however, the sale of core innovation is a result of creditors’ push for a
quick sale of collateral, opportunistic patent trolls can be more active buyers in this process.

We start by investigating whether patents sold in bankruptcy are more likely to be sold
to a patent troll. We construct a cross-sectional data set of all patent transactions between
1981 and 2015, and we regress the indicator of whether a patent is sold to a patent troll
on the dummy of whether the sale happens in bankruptcy, where the patent troll indicator
is obtained from Akcigit, Celik, and Greenwood (2016) and Cohen, Gurun, and Kominers
(2019). The results are shown in Table 8 Panel A. We find that patents sold in bankruptcy
are more likely to go to a patent troll. In terms of economic magnitude, the 0.020 in column
(4) means that in-bankruptcy sales are 200% more likely to be sold to a non-practicing entity
than are out-of-bankruptcy sales (baseline rate of patent troll purchases is 1%).

There is another way to assess the importance of the trading flow from industrial firms to
NPEs that is prompted by the bankruptcy. Patent trolls are becoming a social concern, and
the activities of NPEs are fueled by patents available to them. We investigate the proportion
of patents acquired and possessed by NPEs that are purchased during the bankruptcy. We
find that 12% of the patents owned by our identified NPEs as of 2015 are acquired from
the bankruptcy process of the public firms in our sample. Quite interestingly, this ratio
is heavily driven by above-median NPE-owned patents. Among the above-median-citation
patents (based on patent citations), owned by NPEs, 17% are acquired during an industrial
firm’s bankruptcy. This means that NPEs take the bankruptcy opportunity to acquire better

patents that are otherwise difficult to obtain.

[Insert Table 8 Here.]
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Since patent trolls focus on the promise of litigating using patents rather than exploiting
the technologies, we would see that core patents in categories with high litigation risk are
more likely to be bought. To capture a patent’s litigation risk, we obtain data from Lex
Machina, Derwent LitAlert, and the RPX database. We calculate the litigation risk of each
technology class as the ratio of litigated patents over the total number of patents in the
technology class. Table 8 Panel B presents the results, structured similarly as above, showing
that the pattern of selling core innovation is associated with the potential of litigating using
purchased patents. Even though patent litigation is uncommon in our sample (1% of patents
are in litigation), it has strong explanatory power in patent allocation in bankruptcy. Overall,
this evidence shows that patents sold in bankruptcy are more likely to go to patent trolls for

litigation reasons than to be used in productive exploitation.?’

5. Concluding Remarks

This paper provides a comprehensive study on bankrupt innovative firms that seek “a
fresh start” using Chapter 11. Those firms sell, almost immediately, their core innovation (i.e.,
technologically critical to the business) instead of peripheral innovation. They sell off their
core innovation due to creditor rights through the collateral mechanism. We also document
the consequences of such patent reallocations to technology diffusion.

The findings have several implications that may be worth highlighting. First, in the
recent debate over bankruptcy reform (such as that from the American Bankruptcy Institute
Commission to Study the Reform of Chapter 11 in 2015), for a knowledge-based economy, it
is important to consider the impact of the bankruptcy institution on innovation allocation
and technology diffusion. Second, from a firm’s perspective, financial contracting with lenders

should factor in the ex post consequence to innovation. Third, this paper raises, but does not

20In a separate analysis, we exploit our sample of 518 §363 asset sales to examine the occurrence of
creditor bidding in patent sales in bankruptcy. For each sale motion, we search for whether Section 363(k) is
mentioned and determine whether creditors are allowed to participate or actually participated in bidding.
After identifying both stalking-horse bidders and the final wining bidders, we find that credit bidding for
patents is rather rare. A credit bid occurs in only 2.1% of total sale transactions and 3.4% of transactions
with a stalking horse. The low frequency of credit bidding is consistent with prior evidence on general asset
sales (Gilson, Hotchkiss, and Osborn, 2016). Compared to real assets, intellectual properties are even less
likely to receive a credit bid due to the nature of these assets such as their option-like features and that
trading IP requires expertise.

27



fully answer, the question of how to efficiently redeploy and aggregate innovation from firms

that go bust.
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Table 1. Overview of Bankrupt Firms and Innovation Transactions

Panel A: Bankruptcy Cases and Patent Transactions by Fama-French 12 Industries

Number of Observations Selling [Filing, Confirmation]
Full Sample Innovative Sample % of Firms % of Patents
Consumer Non-durables 132 49 29% 18%
Consumer Durables 77 44 52% 11%
Manufacturing 192 117 33% 10%
Oil 68 5 40% 40%
Chemicals 36 16 38% 6%
Business Equipment 231 127 46% 24%
Telecommunication 126 16 38% 31%
Utilities 24 9 44% 24%
Wholesale and Retail 305 33 24% 15%
Health care 127 48 56% 29%
Other Industries 305 54 35% 15%
Total 1,623 518 40% 18%
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Panel B: Bankruptcy Cases and Patent Transactions by Filing Year

Number of Observations Selling [Filing, Confirmation]
Full Sample Innovative Sample % of Firms % of Patents

1981 0 0 - -

1982 3 1 0% 0%
1983 1 0 - -

1984 0 0 - -

1985 ) 2 0% 0%
1986 8 4 50% 17%
1987 6 2 100% 29%
1988 14 5 20% 10%
1989 20 6 50% 21%
1990 30 10 20% 10%
1991 40 11 18% 9%
1992 41 11 18% 1%
1993 48 12 33% 5%
1994 34 8 38% 26%
1995 44 6 67% 20%
1996 43 13 31% 14%
1997 42 7 57% 36%
1998 61 18 33% 20%
1999 99 21 48% 21%
2000 118 33 52% 23%
2001 187 49 45% 22%
2002 160 57 39% 21%
2003 113 48 44% 22%
2004 62 25 32% 15%
2005 59 27 44% 15%
2006 42 17 47% 15%
2007 38 15 27% 17%
2008 67 24 25% 15%
2009 122 52 50% 16%
2010 45 11 18% 12%
2011 40 14 14% 10%
2012 31 9 67% 43%
Total 1,623 518 40% 18%

Notes. This table provides an overview of the sample of bankrupt firms and their innovation (patent)-selling
activities during the bankruptcy reorganization process. The sample is tabulated by the Fama-French 12
industry classification (Panel A) and by year (Panel B). The sample covers all Chapter 11 bankruptcies
filed by US public companies from 1981 to 2012, resolved as of mid-2016, and is manually matched with
Compustat. We remove cases of financial corporations. Financial, operation, and case information is collected
from Compustat/CRSP, Capital IQ, case petitions and PACER. The patent-holding information of each
firm from 1976 to 2006 is accessed using the NBER patent database; we extend that database to 2012 using
Bhaven Sampat’s USPTO patent and citation data. Patent transactions are obtained from the USPTO
patent reassignment database from 1976 to 2015.

In each panel, we report the number of bankrupt firms in each industry/year and the number of innovative
firms (defined as those owning at least one patent at the time of bankruptcy filing). We report the proportion
of firms that sold at least one patent during bankruptcy periods, and the ratio of patents that were sold (the
ratio of sold patents is defined as zero for firms that sold no patents). Patent-selling activities are reported
for the bankruptcy reorganization process—that is, between the bankruptcy filing date and the confirmation
date of the reorganizing plan.
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Table 2. Summary of Bankrupt Firms and Their Patents

Panel A: Summary Statistics of Patents Owned by Bankrupt Firms

Patents (N=62,770)

Mean Std.Dev p25 p50 p75
Sold 0.083 0.276 0 0 0
Core (¢ = 0.66) 0.444 0.274 0.213 0.377 0.673
I(Core) 0.245 0.430 0 0 0
Core (v =0.33) 0.572 0.306 0.316 0.555 0.863
Collateral 0.321 0.467 0 0 1
Scaled Citations 1.075 1.835 0.226 0.632 1.339
I(Young Patent) 0.254 0.435 0 0 1
Redeployability 0.789 0.327 0.667 1.000 1.000
MFT Liquidity 0.033 0.022 0.021 0.030 0.039

Panel B: Summary Statistics of Bankrupt Innovative Firms (Cases)

Number of Cases (N=518)

Mean Std.Dev p25 p50 P75
Prepack 0.089 0.285 0 0 0
Duration (in days) 510.772  537.909 203 369 641
Outcome (Acquired) 0.127 0.334 0 0 0
Outcome (Converted) 0.122 0.327 0 0 0
Outcome (Emerged) 0.512 0.500 0 1 1
Outcome (Liquidated) 0.239 0.427 0 0 0
Assets 972.825  5569.812  23.160 93.974 302.130
ROA -0.294 0.530 -0.412 -0.140 0.004
R&D/Assets 0.114 0.201 0.004 0.028 0.133
Patent Stock 175.145  1284.467 3 13 39
Secured Debt Ratio 0.532 0.394 0.133 0.534 0.987

Notes. This table reports summary statistics of bankrupt firms and their patents owned at the time of
filing bankruptcy. The sample covers all Chapter 11 bankruptcies filed by US public companies from 1981
to 2012, resolved as of mid-2016, and is manually matched with Compustat. We remove cases of financial
corporations. The patent-holding information of each firm from 1976 to 2006 is accessed using the NBER
patent database; we extend that database to 2012 using Bhaven Sampat’s USPTO patent and citation data.
Patent transactions are obtained from the USPTO patent reassignment database from 1976 to 2015.

Panel A reports patent-level information. Panel B reports firm-level information collected from case petitions,
Compustat/CRSP, Capital I1Q, and PACER. Detailed variable definitions can be found in Section 2 of the
paper and the Appendix. The variable values are measured as of the year before bankruptcy filing. For each
variable, we report the mean, standard deviation, and 25th, 50th, and 75th percentiles.
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Notes. This table presents how innovation reallocation in bankruptcy is affected by patent-level characteristics.
The analysis is conducted on a patent-level data set, and each observation is a patent p in a bankrupt firm i’s
patent portfolio in the year of bankruptcy filing, using the following model:

Sold;, = - Core;p + A x Control;, + a; + €ip.

The dependent variable Sold;, is a dummy variable indicating whether patent p is sold during the bankruptcy
reorganization process (from bankruptcy filing to the confirmation of the reorganization plan) by its owning
firm ¢. Core is the distance between the patent and the firm’s core technological expertise as defined in
Section 2, with parameters ¢ = 0.66. Core is also discreted into within-firm quartiles and Core(Quartile) are
dummy variables indicating the quartiles. The dummy indicating the lowest quartile is omitted and serves as
an effective benchmark. We also use Core (Top Patent Class of the Firm) as a dummy indicating whether
the patent is in the top patenting class of the bankrupt firm. For patent age, I(Young Patent) equals one
if the patent was granted up to six years before the bankruptcy filing. Scaled Citations is the number of
citations received in the first three years of a patent’s life, scaled by the three-year citation of patents from
its own vintage and technology class. Redeployability captures the extent that the patent is utilized by firms
other than the owning firm, and MFT Liquidity captures the liquidity of the market specific to the patent’s
technology class. More details regarding those variables are described in the Appendix. In columns (1) to (5),
the sample includes patents owned by all bankrupt public firms between 1981 and 2012; in column (6), we
include patents owned by the sample of bankrupt firms that eventually emerged from bankruptcy; in column
(7), we include firms that appear to be in financial but not economic distress (top tercile leverage and top
tercile ROA); in column (8) we focus only on patents that were applied and granted within five years prior to
the bankruptcy filing. All specifications include firm fixed effects. The t-statistics based on robust standard
errors clustered at the firm level are displayed in parentheses. ***, ** and * indicate significance at the 1%,
5%, and 10% levels, respectively.
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Table 4. Heterogeneous Effects Across Senior Creditor Control

Panel A: Heterogeneities across secured debt ratio

Patent Being Sold = 1

(1) (2) (3) (4) (5) (6)
Secured Debt Ratio = High Low Interacted High Low Interacted
Core 0.044%** 0.005 0.005
(8.226)  (1.034)  (1.052)
Core x High 0.038***
(5.090)
I(Core) 0.062*%**  -0.016***  -0.016%**
(19.596) (-6.095) (-6.214)
I(Core) x High 0.078%**
(18.688)
Observations 23,378 33,944 57,322 23,378 33,944 57,322
R-squared 0.220 0.237 0.231 0.231 0.238 0.235
Controls Y Y Y Y Y Y
Firm FE Y Y Y Y Y Y

Panel B: Heterogeneities across time-series, pre- and post-2000

(1) (2) (3) (4) (5) (6)
Time period Post-2000 Pre-2000 Interacted Post-2000  Pre-2000 Interacted
Core 0.034***  .0.014** -0.014
(8.040)  (-2.052)  (-1.319)
Core x Post 2000 0.049%***
(4.136)
I(Core) 0.027*+* -0.003 -0.003
(11.955) (-0.727) (-0.468)
I(Core) x Post 2000 0.030%**
(4.075)
Observations 57,175 5,595 62,770 57,175 5,595 62,770
R-squared 0.281 0.516 0.294 0.282 0.516 0.295
Controls Y Y Y Y Y Y
Firm FE Y Y Y Y Y Y
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Notes. This table presents how the phenomenon of selling core patents varies depending on the senior creditor
control. Senior creditor control is captured using the fraction of secured debt in total debt (Panel A) and time
of bankruptcy filing (Panel B). In Panel A, secured debt ratio is defined as the fraction of secured debt in
total debt of the bankrupt firm using information from Capital IQ and SEC filings. The analysis is conducted
on a patent-level data set, and each observation is a patent p in a bankrupt firm i’s patent portfolio in the
year of bankruptcy filing. In columns (1), (2), (4), and (5), the sample is split based on Secured Debt Ratio,
and then we run the main specification as in Table 3 separately. In columns (3) and (6), we present results in
which we interact C'ore with the dummy indicating high secured debt ratio, and the estimation is performed
on the full sample. As a result, the coeflicient on Core x High tests whether the pattern of selling core assets
is significantly different for firms with high versus low senior creditor control.

Panel B follows the identical design but focuses on the heterogeneity across time series. In columns (1), (2),
(4), and (5), the sample is split based on whether the bankrupt firm filed before or after 2000, and then we
run the main specification as in Table 3 separately. In columns (3) and (6), we present results in which we
interact C'ore with the dummy indicating Post-2000. As a result, the coefficient on Core x Post 2000 tests
whether the pattern of selling core assets is significantly different for firms that filed bankruptcy before vs.
after 2000.

The dependent variable Sold;, is a dummy variable indicating whether patent p is sold during the bankruptcy
reorganization process (from bankruptcy filing to the confirmation of the reorganization plan) by its owning
firm ¢. Core is the distance between the patent and the firm’s core technological expertise as defined in
Section 2, with parameters ¢ = 0.66. I(Core) is a dummy variable indicating whether the patent is at
the within-firm top quartile. All regressions include control variables I(Young Patent), Scaled Citations,
Redeployability, and MFT Liquidity as defined in the text. All specifications include firm fixed effects. The
t-statistics based on robust standard errors clustered at the firm level are displayed in parentheses. ***, **,
and * indicate significance at the 1%, 5%, and 10% levels, respectively.
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Table 5. Creditor Rights, Patent Collateral, and Patent Sales in Bankruptcy

Panel A: Core Innovation and Patent Collateralization

Collateral = 1

(1) 2) (3) (4)

Core 0.188***  (.200%**
(5.000) (5.111)
I(Core) 0.191%**  0.197%%*
(5.687)  (5.885)
Scaled Citation 0.004 0.003 0.004 0.003
(1.188)  (1.112)  (1.199)  (1.147)
Redeployability 0.033** 0.031**
(2.433) (2.415)
Observations 63,496 63,496 63,496 63,496
R-squared 0.175 0.176 0.185 0.186
Grant Year FE Y Y Y Y
Technology Class FE Y Y Y Y

Notes. This table studies the determinants of patent collateral, and the reallocation of collateralized patents
in and out of the bankruptcy process.

In Panel A, we perform a cross-sectional regression to explore the determinants of whether a patent is required
to be collateralized by a creditor. The sample is all USPTO-granted patents through 2013 that belong
to a bankrupt firm at bankruptcy filing. Patent collateral dummy Collateral is coded using the USPTO
patent assignment database. All other variables are defined in the Appendix. We control for grant year and
technology class fixed effects, and standard errors are clustered at both the technology class and grant year
level. *** ** and * indicate significance at the 1%, 5%, and 10% levels, respectively.

Panel B: Patent Collateralization and Patent Sales

Patent Being Sold = 1
(1) (2) (3) (4)

I(Collateralized) x I(In Bankruptcy) 0.071%*  0.055%*  0.068**  0.055%*
(1.976)  (2.309)  (2.057)  (2.381)

I(In Bankruptcy) 0.012 0.000
(1.402) (0.017)
I(Collateralized) -0.011 -0.003 -0.012 -0.007
(0.838) (-0.315) (-0.826) (-0.549)
Core x I(In Bankruptcy) 0.023 0.019**
(1.562)  (2.328)
Core -0.018*  -0.016**

(-1.788)  (-2.177)

Observations 470,254 470,254 470,254 470,254
R-squared 0.172 0.334 0.168 0.335
Controls Y Y Y Y
Year FE Y Y

Firm FE Y Y

Year x Firm FE Y Y

44



Notes. Panel B explores the reallocation of collateralized patents in and out of the bankruptcy process.
The sample is a patent-year level data set of all patents owned by a firm that eventually filed for Chapter
11 bankruptcy, from three years before to three years after filing. I(Collateralized) is a dummy variable
indicating whether the patent is collateralized. I(In Bankruptcy) is a dummy variable indicating whether the
firm that owns the patent is undergoing the bankruptcy process. All regressions include control variables
I(Young Patent), Scaled Citations, Redeployability, and MFT Liquidity as defined in the text. We control for
firm and year fixed effects in column (1) and firm-by-year fixed effects in column (2). The t-statistics based
on robust standard errors clustered at the firm level are displayed in parentheses. *** ** and * indicate
significance at the 1%, 5%, and 10% levels, respectively.

Panel C: Creditor Control and the Sale of Collateralized Patents
Patent Being Sold = 1

(1) (2) 3)

Creditor Control= High Low Interacted
I(Collateralized) 0.158%**  0.066 0.066
(4.365)  (1.590)  (1.593)
I(Collateralized) x High Secured Debt Ratio 0.092*
(1.687)
Observations 23,378 33,944 57,322
R-squared 0.293 0.248 0.265
Controls Y Y Y
Firm FE Y Y Y

Notes. Panel C presents how the phenomenon of selling collateralized patents varies depending on the secured
debt ratio. The dependent variable Sold;, is a dummy variable indicating whether patent p is sold during the
bankruptcy reorganization process (from bankruptcy filing to the confirmation of the reorganization plan) by
its owning firm ¢. I(Collateralized) is a dummy variable indicating whether the patent is collateralized. High
Secured Debt Ratio is a dummy variable representing high secured debt ratio, as defined in Table 4 Panel
A. All regressions include control variables I(Young Patent), Scaled Citations, Redeployability, and MFT
Liquidity as defined in the text. All specifications include firm fixed effects. The t-statistics based on robust
standard errors clustered at the firm level are displayed in parentheses. *** ** and * indicate significance at
the 1%, 5%, and 10% levels, respectively.
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Table 6. DIP, Secured Debt, and the Sale of Core Patents

Patent Being Sold = 1

(1) (2)
Core (¢ = 0.66) Core (4th Quartile)

Core x DIP x High Secured Debt Ratio 0.050%* 0.104%**
(2.464) (8.710)
Core x High Secured Debt Ratio -0.004 -0.010
(-0.209) (-0.870)
Core x DIP -0.013 -0.037***
(-1.073) (-5.421)
Core 0.017 0.014**
(1.512) (2.231)
Observations 57,322 57,322
R-squared 0.231 0.237
Firm FE Yes Yes

Notes. This table presents how the phenomenon of selling core patents varies with the use of DIP financing.
The dependent variable Sold;, is a dummy variable indicating whether patent p is sold during the bankruptcy
reorganization process (from bankruptcy filing to the confirmation of the reorganization plan) by its owning
firm i. DIP is a dummy variable indicating whether the case involves DIP financing. High Secured Debt
Ratio is a dummy variable representing high secured debt ratio, as defined in Table 4 Panel A. All regressions
include control variables I(Young Patent), Scaled Citations, Redeployability, and MFT Liquidity as defined
in the text. All specifications include firm fixed effects. The t-statistics based on robust standard errors
clustered at the firm level are displayed in parentheses. ***, ** and * indicate significance at the 1%, 5%,
and 10% levels, respectively.
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Table 7. The Incentives of Secured Creditors

Patent Being Sold = 1

(1) (2) (3) (4)

I(Core) 0.047%%%  0.030%**  0.020*%**  0.026%**
(13.500)  (12.090)  (9.391)  (12.087)
I(Core) x Fulcrum (<100% Recovery) -0.039***

(-4.704)
I(Core) x Fulcrum (Loan-to-Own) -0.016**
(-2.029)
I(Core) x Under-Collateralized -0.027*
(-1.761)
I(Core) x Prepack -0.036%**
(-3.200)
Observations 26,899 52,419 48,952 62,770
R-squared 0.114 0.215 0.200 0.294
Controls Y Y Y Y
Firm FE Y Y Y Y

Notes. This table presents how the phenomenon of selling core patents varies depending on the incentives of
secured creditors. The analysis is conducted on a patent-level data set, and each observation is a patent p in
a bankrupt firm ¢’s patent portfolio in the year of bankruptcy filing. In column (1), we interact Core with
the dummy indicating that secured creditors’ recovery rate is less than 100% post-bankruptcy. In column (2),
we interact Core with the dummy indicating secured creditors received newly issued equity of reorganized
firms ("Loan-to-Own”). In column (3), we define firms with the value of secured debt to book assets equals
to or larger than one as under-collateralized. We present results in which we interact Core with the dummy
indicating under-collateralization among firms with non-zero secured debt. In column (4), we interact Core
with the dummy indicating the case is prepackaged.

The dependent variable Sold;, is a dummy variable indicating whether patent p is sold during the bankruptcy
reorganization process (from bankruptcy filing to the confirmation of the reorganization plan) by its owning
firm ¢. Core is the distance between the patent and the firm’s core technological expertise as defined in
Section 2, with parameters ¢« = 0.66. I(Core) is a dummy variable indicating whether the patent is at
the within-firm top quartile. All regressions include control variables I(Young Patent), Scaled Citations,
Redeployability, and MFT Liquidity as defined in the text. All specifications include firm fixed effects. The
t-statistics based on robust standard errors clustered at the firm level are displayed in parentheses. ***, **,
and * indicate significance at the 1%, 5%, and 10% levels, respectively.
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Table 8. Patent Trolls, Patent Litigation, and Innovation Sales in Bankruptcy

Panel A: Probability of selling innovation to NPEs

Sold to Patent Troll = 1
(1) (2) 3) (4)

I(In Bankruptcy) 0.005***  0.005%**  0.020%** (.020%***
(3.848)  (3.699)  (8.728)  (8.867)

Observations 204,740 204,740 204,505 204,505
R-squared 0.000 0.001 0.291 0.292
Year FE Y Y
Firm FE Y Y

Panel B: Likelihood of litigation and patent sales
Patent Being Sold = 1

(1) (2) (3) (4) (5) (6)
Litigation Risk = High Low Interacted High Low Interacted
Core 0.049%F*  0.013** 0.010**
(8.553) (2.466) (2.255)
Core x High 0.035%**
(9.513)
I(Core) 0.035%**  0.013***  0.010%***
(11.126)  (4.742) (3.426)
I(Core) x High 0.028%**
(7.504)
Observations 31,303 31,467 62,770 31,303 31,467 62,770
R-squared 0.297 0.309 0.294 0.298 0.309 0.295
Controls Y Y Y Y Y Y
Firm FE Y Y Y Y Y Y

Notes. This table studies the role of patent trolls and patent litigation in patent sales in bankruptcy. In Panel
A, we construct a sample of all patent transactions between 1981 and 2015, and we explore the probability
that the patent is sold to a patent troll. The key explanatory variable is a dummy variable indicating whether
the patent sale happens when the seller is in bankruptcy.

Panel B studies whether the patent selling pattern differs depending on the litigation risks of the different
technology classes. Litigation risk is defined using the ratio of litigated patents in a technology class. The
analysis is conducted on a patent-level data set, and each observation is a patent p in a bankrupt firm ¢’s
patent portfolio in the year of bankruptcy filing. In columns (1), (2), (4), and (5), the sample is split based
on the Litigation Risk, and then we run the main specification as in Table 3 separately. In columns (3)
and (6), we present results in which we interact Core with the dummy indicating high litigation risk, and
the estimation is performed on the full sample. As a result, the coefficient on Core x High tests whether
the pattern of selling core assets is significantly different for patents with higher litigation risks. Core is
the distance between the patent and the firm’s core technological expertise as defined in Section 2, with
parameters ¢ = 0.66. I(Core) is a dummy variable indicating whether the patent is at the within-firm top
quartile. All regressions include control variables I(Young Patent), Scaled Citations, Redeployability, and
MFT Liquidity as defined in the text. All specifications include firm fixed effects. The t-statistics based
on robust standard errors clustered at the firm level are displayed in parentheses. *** ** and * indicate
significance at the 1%, 5%, and 10% levels, respectively.
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