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Patent Validity and Litigation: Evidence
from US Inter Partes Review

Christian Helmers  Santa Clara University

Brian J. Love Santa Clara University

Abstract

We analyze how new information about the validity of a patent impacts the set-
tlement of patent infringement litigation. A party accused of patent infringe-
ment in the United States may—in parallel with defending itself in court—chal-
lenge the validity of the allegedly infringed patent by petitioning the Patent Trial
and Appeal Board (PTAB), an administrative tribunal in the US Patent and
Trademark Office. Review by PTAB generates new information about the valid-
ity of challenged patents, and we study empirically the resulting effect on settle-
ment of an accused infringer’s decision to file a petition to challenge a patent’s
validity and, conditional on the filing of a petition, the PTAB’s initial decision
to grant or deny the petition on the basis of its assessment of a reasonable likeli-
hood of invalidity. We find that both decision points have large, positive effects
on the settlement of parallel court proceedings.

1. Introduction

Parallel legal proceedings are a common feature of adjudication because a single
legal dispute may simultaneously fall within the ambit of multiple decision mak-
ers, jurisdictions, or fields of law. In addition to ubiquitous examples of overlap-
ping litigation (for example, state and federal or civil and criminal litigation stem-
ming from the same alleged acts), other contexts give rise to more diverse sets of
contemporaneous proceedings that may include both public and private decision
makers or both judicial and administrative review (Weismann 2012). Among
other examples, transnational disputes regularly give rise to both national liti-
gation and international arbitration (Whytock 2008), labor disputes may lead to
concurrent arbitration and agency action (see, for example, Anderson 1970), and
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both securities and antitrust law enforcement commonly involve concurrent ad-
ministrative and judicial proceedings (see, for example, Cox, Thomas, and Kiku
2003; Nazzini 2004).

Despite the diversity of circumstances under which they arise, parallel proceed-
ings are almost uniformly characterized in the literature as substitutes that are
ineflicient, if not also opportunistic, in nature. Contemporaneous transnational
proceedings are seen as the result of international forum shopping by litigants
searching for the procedural climate most favorable to their side of the dispute
(Whytock 2022). This can lead to an inefficient “race to the bottom” (Contreras
2019) and reduce global economic welfare in ways analogous to discriminatory
tariff and tax policies (Sykes 2008). Similarly, parallel efforts to enforce securi-
ties or antitrust law are commonly said to represent wasteful or opportunistic
piling on. For example, Choi, Erickson, and Pitchard (2017) conclude that US
shareholders’ state-level derivative suits opportunistically follow parallel federal
proceedings in an effort to recover additional attorneys’ fees from corporate de-
fendants without providing additional relief to shareholders.

However, redundancy is not an inherent characteristic of parallel proceedings.
In principle, concurrent proceedings can also be complementary in nature, par-
ticularly where the flow of information across venues supports de facto or de jure
specialization and coordination. Nonetheless, there is little empirical evidence on
the potential flow of information among parallel proceedings. While some de-
scriptive accounts suggest that information generated by one proceeding can af-
fect others—for example, a small literature discusses private litigation that piggy-
backs on information gleaned from contemporaneous agency investigations
(see, for example, Erichson 2000)—empirical evidence concerning the interplay
of concurrent legal proceedings is rare (Cox, Thomas, and Kiku 2003; Erickson
2011; Choi, Erickson, and Pitchard 2017).

To address this gap in the literature, we study a setting that arises in the con-
text of patent enforcement. In response to concerns about the fallibility of patent
examination, jurisdictions around the world have established administrative pro-
cedures through which the public may ask a patent office to reassess the validity
of granted patents (Hall and Harhoff 2004; Chien, Helmers, and Spigarelli 2018).
While such procedures are typically available to challenge any unexpired patent,
patents that have been asserted in court are disproportionately likely to be chal-
lenged by firms sued for infringement (Vishnubhakat, Rai, and Kesan 2016). Ac-
cordingly, administrative patent challenges commonly proceed in parallel with
patent infringement litigation involving the same patents and parties. We take
advantage of this setup to empirically assess whether information generated in
administrative patent proceedings impacts the settlement of parallel patent suits.

Our analysis focuses on the interplay between patent litigation in US district
courts and parallel inter partes review (IPR) proceedings before the Patent Trial
and Appeal Board (PT'AB) of the US Patent and Trademark Office (USPTO). Our
data cover all US patent suits filed during 2011-16 and all parallel IPRs initiated
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during 2012-17." We use the data to study two decision points in the IPR process
that may affect the settlement of parallel litigation: the accused infringer’s deci-
sion to file a petition to initiate a parallel IPR and, conditional on the filing of a
petition, PTAB’s initial assessment of a patent’s validity in its decision to grant
(that is, “institute”) or deny the petition.

Both decisions reveal information that otherwise would not become available
(if at all) until much later in the course of litigation. In addition to setting the
IPR process in motion, an accused infringer’s petition for an IPR reveals the par-
ty’s best arguments that the challenged patent is invalid, including the most rel-
evant pieces of prior art (prior publications or patents that call into question the
challenged patent’s novelty or nonobviousness) that the party is able to locate in
preparation for defending the case. Moreover, an accused infringer’s decision to
initiate an IPR reveals a willingness to incur the substantial expense of pursuing
an additional proceeding,” which in turn may reveal information about the ac-
cused infringer’s assessment of the case’s value or the strength of its invalidity
defense. In a more straightforward manner, PTAB’s decision whether or not to
institute (hereafter, institution decision) could affect settlement because it reveals
a neutral, skilled third party’s determination of whether the arguments presented
in the petition demonstrate a reasonable likelihood that the patent is at least par-
tially invalid.?

To analyze the effect of filing a petition for IPR, we use a fuzzy regression dis-
continuity approach, which allows us to address the endogeneity inherent in an
accused infringer’s decision to initiate an IPR. By statute, a party sued for in-
fringement must file an IPR to challenge the allegedly infringed patent within
1 year of receiving the complaint alleging infringement. We show empirically
that the likelihood of an IPR filing spikes shortly before this exogenously man-
dated deadline, and we use this discontinuity to isolate an IPR petition’s impact
on settlement.

Our results indicate that the filing of an IPR petition has a large, positive effect
on the settlement of parallel litigation. Cases with a parallel IPR petition were
more likely than cases without a parallel IPR petition to settle within the same
window of time following the date of petition. While these results compare across
cases that did and did not generate a parallel IPR, we caution that they do not
allow us to compare the present legal regime with a counterfactual in which ad-

! Inter partes review (IPR) and two other proceedings became available in September 2012, 1 year
after passage of the Leahy-Smith America Invents Act (AIA) (Pub. L. No. 112-29, 125 Stat. 284
[2011]). While the IPR process has proved to be very popular, postgrant review and covered busi-
ness method patent review have been used relatively infrequently largely because of greater restric-
tions on their availability. Yet another preexisting challenge—ex parte reexamination—survived the
ATA but has also been used sparingly since the introduction of IPR.

? Median legal fees required to pursue an IPR to a final decision are estimated to exceed $300,000
(American Intellectual Property Law Association 2019, pp. I-183, I-187).

* Final decisions by the Patent Trial and Appeal Board (PTAB) overwhelmingly confirm the initial
assessment of invalidity announced in institution decisions. To date, about 82 percent of instituted
claims that were the subject of a final written decision were invalidated (Unified Patents, Outcomes
for Instituted Claims [https://portal.unifiedpatents.com/ptab/analytics/claim-level/by-outcome]).
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ministrative patent challenges are not available. Thus, our finding that IPR peti-
tions induce settlement in parallel cases does not necessarily imply that the intro-
duction of the IPR process to the US patent system increased the settlement rate.

To analyze the effect of receiving an IPR institution decision, we construct two
instrumental variables, both of which rely on exogenous variation driven by the
quasi-random assignment of IPRs to administrative patent judges (APJs). First,
to assess the effect of receiving a decision generally (that is, regardless of out-
come), we must confront the endogeneity inherent in the litigants’ choice not to
preempt that decision through settlement—that is, their choice to allow the IPR
to continue to an institution decision. To address this issue, we capitalize on the
fact that PTAB must (again by statute) decide whether to institute an IPR peti-
tion within 6 months of the petition’s filing date. We compute the average time
taken by each APJ to produce an institution decision within the window of time
afforded by statute and rely on exogenous variation in the speed of the decision
(driven by quasi-random AP] assignment) to isolate the effect of the issuance of
an institution decision (regardless of outcome) on the settlement of parallel liti-
gation. Second, to assesses whether the outcome of an institution decision (that
is, whether PTAB decided to institute or deny the petition) affects settlement, we
must address the possibility that both settlement and outcomes are correlated
with unobservable characteristics of cases. To do so, we follow the literature’s
extensive use of judge-specific leniency for identification (for an overview, see
Frandsen, Lefgren, and Leslie 2019) and construct a measure of an APJ’s propen-
sity to institute—that is, the likelihood that a given APJ panel will grant a given
IPR petition—to instrument for the outcome of institution decisions.

The results of our analysis at the institution stage indicate that receipt of an in-
stitution decision has a large, positive effect on the settlement of parallel litigation.
Patent suits with a parallel IPR that received an institution decision were more
likely to settle compared with those that remained undecided during the same
window of time. To be clear, the institution-stage results do not compare across
cases that do and do not have copending IPRs because, as we explain in greater
detail below, the analyses are limited to cases with parallel IPRs. We further find
that the effect at this stage is driven by settlements that follow PTAB’s decisions
to institute the accused infringer’s petition for an IPR. This result suggests that
accused infringers may be able to induce settlement by leveraging the threat of
an eventual final decision invalidating the challenged patent. It also highlights the
ambiguous welfare implications of settlements in this context. While IPR settle-
ments reduce the parties’ litigation expenditures, they also preempt the issuance
of final PTAB decisions that would benefit third parties by clarifying the disputed
validity of challenged patents.*

* Because an invalidated patent cannot be enforced against other potential infringers (Blonder-
Tongue Laboratories Inc. v. University of Illinois Foundation, 402 U.S. 313 [1971]), invalidation of
a patent generates positive externalities for market participants (including the accused infringer’s
competitors) that otherwise may have paid to license or challenge the patent in the future (Farrell
and Merges 2004; Miller 2014).
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Collectively, our findings indicate that the revelation of information at differ-
ent stages of the IPR process affects the resolution of parallel district court litiga-
tion (albeit with unclear overall welfare effects). Accordingly, we provide empir-
ical evidence of the complementary effect that parallel proceedings can have on
one another, an effect that to date has largely been overlooked in the literature.
Our results therefore contribute to a richer understanding of the potential inter-
play among concurrent legal proceedings and suggest further study of potential
interaction and complementarity among related proceedings that arise in other
areas of law.

Furthermore, by linking the revelation of information and settlement, our re-
sults also have relevance to the literature on legal discovery and asymmetric in-
formation in litigation. While there are a number of theoretical (Mnookin and
Wilson 1998; Schrag 1999; Lee and Bernhardt 2016) and experimental (Loewen-
stein and Moore 2004) studies of discovery’s effect on litigation, the empirical
evidence is scarce (Farber and White 1991; Huang 2009). Similarly, although a
large theoretical literature examines the impact of asymmetric information on
settlement (Png 1983; Bebchuk 1984; Reinganum and Wilde 1986; Nalebuft 1987;
Meurer 1989), relevant empirical work has thus far been limited to analyzing the
effect of motions practice (Boyd and Hoffman 2013; Cooper 2017), pleadings and
hearings (Bielen, Grajzl, and Marneffe 2017), and experts’ assessments of per-
sonal injury claims (Fenn and Rickman 2014).

Finally, our results contribute to ongoing policy debates about the proper role
of administrative proceedings in the patent system. While the IPR process was
created with the express goal of increasing the speed and reducing the cost of
resolving patent disputes,” opponents argue—in line with the broader literature
on concurrent proceedings—that IPRs are, to the contrary, inefficient and poten-
tially opportunistic (for example, Abbott et al. 2017). Our results help inform this
debate and confirm empirically that the IPR process reveals information about
patent validity that affects the resolution of copending patent infringement dis-
putes.

2. Inter Partes Review

Legislation establishing PTAB was enacted in 2011, and IPR became available
on September 16, 2012. The IPR process begins when a patent challenger files a
petition arguing that there is a reasonable likelihood that at least one of the pat-
ent’s claims is invalid (35 U.S.C. sec. 314[a]; 37 C.F.R. sec. 42.108). While anyone
can file an IPR petition, the vast majority of challenges are brought by parties
that have been sued for allegedly infringing the challenged patent (Vishnubhakat,
Rai, and Kesan 2016). A petitioner accused of infringing a challenged patent must
file its petition within 1 year of the day on which it was “served with a complaint

> The AIA’s legislative history states, for example, that PTAB proceedings will serve as “quick and
cost effective alternatives to litigation” (H.R. Rep. No. 112-98, p. 48 [2011]) that “will allow invalid

patents that were mistakenly issued by the USPTO to be fixed early in their life, before they disrupt
an entire industry or result in expensive litigation” (157 Cong. Rec. S1326 [2011]).
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Final written decision
Petition (within 12 months of institution)

Institution decision
(within 6 months of petition)

Inter partes review

District court litigation A

Complaint Claim construction
(<1 year before petition) (approximately 15 months
after complaint)

Motion to stay Trial
(if petition instituted,  (approximately 28 months
case likely stayed) after complaint)

Figure 1. Timeline of inter partes review and district court litigation

alleging infringement” (unless the petition requests joinder with an earlier filed
petition challenging the same patent on similar grounds) (35 U.S.C. sec. 315[b]).
Petitions filed more than 1 year after service of process of infringement allega-
tions was served are (unless joined with another pending challenge) categorically
barred by statute.

Figure 1 summarizes the IPR timeline. Once a petition is filed, it is assigned a
notice of accord filing date from which subsequent deadlines are calculated. Once
the petition is assigned a filing date, the owner of the challenged patent is given 3
months to prepare and file a preliminary response to the petition, but the patentee
is not required to do so (35 U.S.C. sec. 313; 37 C.E.R. sec. 42.107). If a prelimi-
nary response is filed, PTAB must decide whether to institute the petition—that
is, whether the petition has established a reasonable likelihood of success that war-
rants further review®—within 3 months of the response’s filing date (35 U.S.C. sec.
314[b][1]). If no response is filed, PTAB must issue its institution decision within
6 months of the petition’s assigned filing date (35 U.S.C. sec. 314[b][2]).

Institution decisions are made by a panel of APJs who are assigned to petitions
on a quasi-random basis conditional on a small number of factors set forth in PT-
AB’s Standard Operating Procedures.” However, APJs are not assigned immedi-
ately upon a petition’s filing, and a panel’s composition is generally not disclosed
until an institution decision is made (or a preinstitution termination is granted).

¢ Prior to April 2018, PTAB institution decisions individually addressed each challenged claim, so
petitions were sometimes partially instituted for further review of a subset of challenged claims. To
comply with SAS Institute Inc. v. Iancu (138 S. Ct. 1348 [2018]), PTAB now grants a petition in its
entirety if the petition demonstrates a reasonable likelihood of invalidating at least one challenged
claim. Because of this change in procedure, our analysis does not incorporate the number or share
of challenged claims that were instituted. Instead, we distinguish only between petitions that were
instituted for at least one claim and petitions that were completely denied.

7US Patent and Trademark Office, Patent Trial and Review Board, Standard Operating Proce-
dure 1 (Revision 15): Assignment of Judges to Panels (https://www.uspto.gov/sites/default/files/
documents/SOP%201%20R15%20FINAL.pdf).
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Until that time, parties to an IPR correspond with USPTO trial paralegals, who
handle preinstitution filings.

Institution decisions are final and nonappealable (Cuozzo Speed Technologies
LLCv. Lee, 136 S.Ct. 2131 [2016]). Thus, if PTAB decides to institute the petition,
the IPR process continues uninterrupted. Otherwise, the IPR is terminated. In
addition, just as in litigation, the parties to an IPR are free to settle on confidential
terms at any time (35 U.S.C. sec. 317; 37 C.E.R. sec. 42.74) .}

Absent settlement, PTAB must issue a final written decision on the validity of
instituted patent claims within 1 year of the institution decision, and thus within
18 months from the petition’s filing date. By contrast, a litigant is unlikely to re-
ceive a substantive ruling on validity from a court until at least several months
later® and often much, much longer.

3. Data
3.1. Data Sources

Our analysis uses data collected from the dockets of IPRs and US patent suits.
Petition-level data for IPRs filed from September 16, 2012, through the end of
2017 were sourced from Unified Patents’ public database of PTAB dockets and
filings.'® This data set includes the filing date of each petition, the identities of
each challenger and patent owner, the patent challenged, the date when each pe-
tition was assigned a notice of accord filing date, and the date (if any) on which
the patent owner filed a preliminary response to the petition. We additionally
collected information about institution decisions, preinstitution terminations,
and motions for joinder. Data on petitions litigated to an institution decision in-
clude the date of the decision, the APJs who made the decision, and whether the
decision granted or denied the petition. Data on petitions that ended because of a
preinstitution settlement include the date of dismissal and the APJs who granted
the motion to terminate. Finally, we identified all groups of petitions that were
joined for consolidated consideration.

Case-level data for US patent suits filed from 2011 to 2016 were sourced from
MaxVal’s Litigation Databank." The data include the date on which each case
was filed, the court in which it was filed, the parties to the lawsuit, and the pat-
ent(s) enforced in each suit. We also determined whether each case was termi-
nated as of June 2020 and, if so, when and on what basis it was terminated (in-
cluding by settlement).

8 Technically, PTAB has discretion to proceed with its determination of validity despite a settle-
ment, but in practice it has done so only a handful of times. The patent owner can also end the re-
view unilaterally by canceling the challenged claims.

°In US patent cases filed during 2012-16, the median time to summary judgment exceeds 2 years
(Docket Navigator).

! See Unified Patents, Case List (https://portal.unifiedpatents.com/ptab/caselist?sort=-filing_
date).

! MaxVal, Litigation Databank (https://www.maxval.com/litigation-databank/).
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3.2. Parallel Proceedings

Our analysis requires the identification of parallel proceedings, that is, patent
assertions with related, concurrent IPRs. We consider a case and an IPR to be
parallel if they involve the same patent, were litigated by the same parties,'? and
take place contemporaneously, with the IPR petition following the lawsuit. To
identify pairs of related copending proceedings, we merged the two data sets de-
scribed above by patent number, identified the IPR-case pairs that shared a pat-
ent and overlapped for some period of time, and (for each pair identified) re-
viewed by hand the US district court case docket and the PTAB petitions docket
to determine whether the two legal proceedings also had a common petitioner-
defendant.

To further refine the analysis and account for procedural complexities inherent
in litigation, we expanded the parallel IPR and case data to the patent-party level.
Because court cases commonly involve multiple patents and/or multiple accused
infringers, the effect of a single IPR pursued by a single party may be obscured
when settlement data are examined at the case level. Similarly, because multiple
companies may join forces to file a single petition for an IPR but thereafter settle
separately at different times, institution decisions are not uniformly applicable to
all copetitioners. To overcome these challenges, we collected additional court and
IPR data to track each unique combination of patent and accused infringer from
filing to termination.

This required us to expand of the petition-level IPR data set to the petitioner
level. While the majority of IPRs were brought by a single petitioner (and thus
already represent patent-party-level data), a sizeable minority were filed jointly
by two or more copetitioners. In still other IPRs, a single petitioner was joined
with another following a granted motion for joinder. For all IPRs involving co-
petitioners, we reviewed the PTAB docket to determine whether any petitioner
settled with the patent owner prior to the IPR’s final termination.

Similarly, for all cases identified as parallel to at least one PTAB challenge, we
expanded our case-level data to the patent-party level, which means that if a case
involved three patents asserted against two alleged infringers, we collected data
for all six patent-party pairs. As with the IPR data, we expanded case consoli-
dations and identified and merged the data across the instances in which a case
was reassigned a new case number following an intermediate procedural termi-
nation—that is, instances in which a case was transferred, severed, or dismissed
(voluntarily or on a procedural technicality) and subsequently refiled in substan-
tially identical form. We similarly identified and merged all pairs of mirror-image
cases—that is, instances in which the patent owner filed an infringement action
and the accused infringer filed a separate action of its own seeking a declaration
of noninfringement and invalidity. Accordingly, the data allow us to follow each

2 We made this determination at the business group level to capture, for example, petition-case
pairs in which a corporate parent challenged a patent asserted against its subsidiary.
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patent-party infringement allegation across multiple case numbers and identify
the initial filing date, the final termination type and date, and all other relevant
data aggregated across intervening case dockets.

With both sets of data expanded to the patent-party level, we are able to link all
copending IPR-assertion pairs at the patent-party level. Therefore, in expanded
form, our data allow us to track and compare—for each patent-party pair that
faced off in court and in an IPR—all important litigation events that took place in
both venues.

3.3. Dates

To ensure that the settlement timing data reflect the parties’ actual time of
agreement as accurately as possible, we consider a case settled (or partially set-
tled if there is more than one patent or party) on the earliest date supported by
the docket. Typically, this means that a case is considered settled on the date that
the relevant party or parties moved the court to dismiss the case (or to dismiss
claims asserting a particular patent or alleging infringement against a particular
party). In other cases, the relevant party or parties notified the court of a forth-
coming settlement on an even earlier date, for example, in the context of moving
the court to stay a deadline or cancel a hearing pending an imminent motion to
dismiss. Moreover, when the data indicate that a patent-party assertion settled in
court and at PTAB, we examined both dockets to ensure that the two sets of data
reflect the earliest settlement date supported by case filings in either docket."

We also collected the data necessary to calculate IPR deadlines with complete
accuracy. Because the 1-year deadline to file an IPR petition begins when the ac-
cused infringer is served with the complaint (not when the complaint is filed with
the court), we reviewed the dockets of parallel cases by hand to identify with as
much precision as possible when each patent-party infringement allegation was
served. Similarly, because PTAB’s 6-month deadline to issue an institution de-
cision begins once the petition is formally assigned a filing date (not when the
petition is filed with PTAB) and, moreover, may shift slightly if the petitioner
files a response to the petition, we reviewed by hand the dockets of the parallel
IPRs to identify precisely when the notice of accord filing date was filed in each
docket and whether (and if so, on what date) the patent owner filed a preliminary
response.

3.4. Variables

Variables that control for litigant-, case-, and patent-specific characteristics are
defined in Table 1. We use the Stanford NPE Litigation Database to categorize the
owner of each challenged patent as an operating technology company or a non-
practicing entity, that is, a patent holder that focuses on enforcing patent rights

" Very rarely—just 10 times in the data—we observed an IPR-assertion pair in which the IPR set-
tled but the patent assertion in court did not. We drop those pairs from the analysis.
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rather than producing or selling products or services.' In addition, among paral-
lel court cases, we distinguish between cases that were and were not stayed pend-
ing the outcome of the accused infringer’s PTAB challenge and cases in which the
accused infringer did or did not file at least one motion to dismiss on patent eli-
gibility grounds or motion for summary judgment. Similarly, to control for IPR
characteristics, we include a variable measuring the time that passed between suit
and petition and distinguish between IPRs in which the patent owner did or did
not file a preliminary response to the accused infringer’s petition. To control for
patent characteristics, we use data from Baron and Pohlmann (2018) to identify
patents that were declared essential to a standard-setting organization, and we
include a number of standard patent characteristics, namely, the size of each pat-
ent’s family of related applications, the number of times a patent has been cited
by other patents, the number of prior-art patents and publications cited during a
patent’s examination, the number of applicants and inventors listed on the pat-
ent filing, and the number of independent claims (sourced from Marco, Sarnoff,
and deGrazia 2019) as a measure of a patent’s breadth. To ensure that the results
are robust to recent US cases restricting the patentability of software business
methods (see Alice Corp. v. CLS Bank International, 573 U.S. 208 [2014], and its
progeny), we also identify all business method and software patents as defined by
Chung et al. (2015).

Finally, we obtained from Semet (2022) biographical information for each APJ,
including his or her legal and technical education and work experience. A com-
plete list of characteristics is in Table OB1 in the Online Appendix. We use these
data to account for APJs’ characteristics in our instrumental-variable approach
described in Section 4.2.

3.5. Description of the Sample

The sample of parallel IPR-case pairs comprises 7,063 IPRs and 1,479 district
court cases that collectively share 2,410 patents. The 1,479 court cases account
for about 6 percent of all US patent suits filed during the period of the study."”
Figure OALI in the Online Appendix shows that only about 60 percent of cases
with a parallel IPR end in settlement. The relatively low rate of settlement among
parallel cases may reflect the increased likelihood that such cases will be quickly
resolved on the merits (by PTAB invalidity rulings) and that parallel cases tend to
have higher stakes and thus greater litigation intensity.

!4See Stanford Law School, Stanford Program in Law, Science and Technology, NPE Litigation
Database (https://npe.law.stanford.edu/). Our definition of a nonpracticing entity excludes universi-
ties, patent-holding entities controlled by operating companies, and preproduct start-ups.

' If we focus on US patent suits that were litigated for at least 1 year (the deadline for filing a par-
allel IPR), the share with a parallel IPR increases to almost 18 percent.
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Figure 2. Parallel process of litigation and Patent Trial and Appeal Board (PTAB) review

4. Effects on Settlement

Using our sample of parallel IPR-case pairs, we analyze whether the likelihood
of settlement in district court cases is affected by parallel IPRs. Figure 2 shows the
two critical steps in a parallel IPR that could impact settlement decisions. First,
the accused infringer must decide within 1 year of being served with the lawsuit
whether to pursue a parallel IPR, which requires filing a petition explaining why
the challenged patent is invalid. Second, once a petition for an IPR is filed, PTAB
must decide within 6 months whether the petition demonstrates a reasonable
likelihood that the challenged claims are indeed invalid.

4.1. Filing of Petitions

We begin by analyzing whether the accused infringer’s decision to file a parallel
validity challenge triggers settlement of the underlying court case.'® The filing of
a parallel IPR could affect settlement for at least two reasons. First, the petition
sets in motion a process that can lead to the invalidation of the patent asserted in
court. Invalidation would not only terminate litigation but also eliminate the pat-
ent altogether, which would foreclose the possibility of future assertions and roy-
alties. Second and more immediately, an accused infringer’s petition for an IPR
reveals a great deal about that party’s plans to defend against the patent owner’s
allegations of infringement. The mere act of filing a petition demonstrates the ac-
cused infringer’s willingness to incur the substantial expense of pursuing a PTAB
proceeding, which in turn may reveal important information about its assess-
ment of the case’s value or the strength of its invalidity defense. In addition, the
petition’s contents reveal a significant portion of the accused infringer’s defensive
strategy and evidence, including the most relevant prior-art patents and publica-
tions that it was able to locate while preparing to defend the case and its proposed
interpretation of key terms and phrases used in asserted patent claims. To assess

' Note that we conduct this part of the analysis at the case level because, as a practical matter, we
can generate patent-party-level data only for parallel cases (see Section 3). Thus, the analysis is lim-
ited to observing whether cases as a whole settle close in time to parallel challenges.
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Figure 3. Timing of filing a parallel review petition

the impact of the filing of an IPR, we determine whether there is a change in the
likelihood of settlement of a given parallel court case—compared with the pop-
ulation of cases without a parallel challenge—after a parallel IPR petition is filed.

An empirical challenge for this approach is potential bias from selection into
filing a parallel validity challenge at PTAB (Bar and Costello 2020). For example,
accused infringers facing larger potential damages awards may be more likely to
pursue a parallel validity challenge. If so, endogeneity is likely to bias our esti-
mates downward; that is, nonparallel cases are more likely than parallel cases to
settle as a result of their (unobservable) characteristics.

We address endogeneity by leveraging the fact that parallel challenges must
be filed within 1 year of serving the complaint. Figure 3 shows the share of par-
allel petitions filed within 300 days of the 1-year deadline (in 10-day intervals).
In addition to confirming that the deadline is binding (that is, all parallel peti-
tions were filed before the cutoff), Figure 3 reveals a large increase in petitions
filed close to the cutoff. Approximately 21 percent of parallel petitions were filed
during the final 10 days.

We take a fuzzy regression discontinuity approach that uses the predeadline
spike in parallel IPR petition filings as an instrument for the endogenous deci-
sion to file a parallel petition. The identifying variation comes from a discontinu-
ous change in the probability of filing a parallel PTAB petition shortly before the
exogenously mandated 1-year deadline. Figure 4 shows the discontinuity in the
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Figure 4. Fuzzy regression discontinuity analysis of filing probability

likelihood of filing a parallel petition when we use the 10-day period prior to the
year-from-service filing deadline is the threshold. The probability of filing a par-
allel petition increases at the threshold from .054 to .079, a 46 percent increase.
For the jump in the probability of a parallel PTAB challenge shown in Figure 4
to act as a valid instrument, it must be independent of unobservables that could
drive the decision to file a PTAB challenge. While it is possible that the timing of
a parallel PTAB challenge is correlated with some unobservables that drive set-
tlement (for example, unobservable characteristics of the patent), the potential
impact of such confounders is mitigated by the inclusion of patent characteristics
among the regressors. Moreover, our regression discontinuity approach focuses
on three narrow windows around the threshold: +120 days, +90 days, and £60
days. We estimate the following two-step local linear specification:

IPR Filed, = o, + oy After, + ,D, + a,D, x After, + o, X, + ¢, (1)
and

Settled, = 3, + (,1PR Filed, + ,D, + 3,D, x After, + 3,X, +u,, (2)

where Settled,, denotes settlement of case i at time ¢, IPR Filed, is equal to one if
an IPR petition is filed in parallel with case i at time t and remains equal to one
thereafter, After; captures the discontinuity in the likelihood of a petition’s filing
by switching to one during the 10-day period prior to the 1-year filing cutoff, D,
denotes a linear time trend (as suggested by Figure 4) that captures the distance
to the threshold, and X, is the set of covariates in Table 1. Equation (2) is the sec-
ond stage in which we estimate the effect 3, of filing an IPR as predicted by the
first stage on settlement (Settled,).
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Table 2 reports the two-stage least squares estimates of the regression discon-
tinuity approach for the three windows (for descriptive statistics, see Table OB2
in the Online Appendix). For estimation, we use a local linear approach with a
triangular kernel. The coefficient on After; is positive and highly statistically sig-
nificant in each set of first-stage results. The large F-statistic for each specification
also indicates that the instrument is highly informative. In the second-stage re-
sults, the filing of a parallel PTAB challenge increases the likelihood of settlement
across the three windows, with the magnitude of the effect ranging from 11 to 23
percent.

For comparison, Table OB3 in the Online Appendix presents the naive ordi-
nary least squares (OLS) results, which ignore the endogeneity of the decision to
file. In contrast to the regression discontinuity results in Table 2, the coefficients
on the PTAB filing dummy are negative and statistically significant (though close
to 0 in magnitude). This indicates that the bias from ignoring the endogeneity is
negative; that is, unobservables that are negatively correlated with the decision to
challenge validity in parallel PTAB proceedings are positively correlated with the
decision to settle (Bar and Kalinowski 2019). Indeed, the bias is sufficiently large
to reverse the sign of the coefficient on the filing dummy.

4.2. Institution Decision

We next ask whether receipt of an institution decision affects the settlement
of parallel litigation. Conditional on the filing of an IPR petition, PTAB must is-
sue its institution decision within 6 months of the date on which the petition is
accorded an official filing date (or within 3 months of the patent owner’s prelim-
inary response, if any). If PTAB determines that at least one challenged claim is
likely invalid, the IPR continues to a final written decision. If not, the IPR termi-
nates. Importantly, this is the first time that PTAB provides an assessment of the
merits of the validity challenge. This provides objective information about the
patent’s validity to both parties, albeit in a preliminary, nonbinding form. Despite
its tentative nature, an instituted IPR may confer substantial leverage in settle-
ment negotiations. In addition to strengthening the position of the accused in-
fringer in court, it creates strong incentives for the patentee to settle so that the
IPR terminates before the (potential) invalidation of the challenged patent in a fi-
nal written decision. This suggests that there should be an increase in settlements
following receipt of an institution decision, with this effect driven by decisions
that institute the petition. At the same time, patent owners also have incentive to
avoid the release of an institution decision, since the decision will become public
information, and the existence of a granted petition may make it more difficult to
license or assert the patent moving forward.

Compared with our analysis of the decision to file a petition, our analysis here
is different in three important respects. First, the sample is narrower but deeper
because the data are derived from parallel court cases and analyzed at the patent-
party level, which allows us to track each patent-party combination from filing
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Figure 5. Timing of institution decisions

to disposal. Second, because the analysis is limited to data derived from parallel
cases, we lack an obvious comparison group. While the (case-level) filing analysis
incorporates settlement decisions in nonparallel cases, here we observe (patent-
party-level) settlements before and after receiving the institution decision (see
Figure 2). This limitation creates a challenge because all petitions that do not re-
ceive an institution decision settle, and all petitions that receive an institution
decision settle (if at all) only after receiving that information. Finally, unlike the
decision to file a PTAB petition, the timing of the institution decision cannot be
influenced by the parties. The parties cannot request faster decisions, nor can
they delay them. The only information they have is that the decision will be pro-
vided within 6 months of the accorded filing date (or 3 months from the prelim-
inary response).

To analyze the impact of receiving the institution decision (regardless of its
outcome) on settlement, we compare the distributions of settlement and decision
timing. Figure 5 shows the share of institution decisions issued in parallel IPRs in
10-day intervals prior to the statutory deadline. As with petition filings (shown in
Figure 3), there is a sharp increase in decisions just before the deadline. To get an
idea of settlement behavior over time, we regress our settlement dummy variable
on a set of time dummies that span the period 180 days before and after the in-
stitution deadline. The resulting coeflicients are plotted in Figure 6, which shows
that the likelihood of settlement increases substantially around the institution de-
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Figure 6. Settlement and institution decision deadline

cision deadline. In combination, Figures 5 and 6 suggest a strong correlation be-
tween institution decisions and settlements.

To analyze this association further, we must address the complication that lit-
igants can avoid an institution decision by settling before the decision issues. To
overcome this challenge, we compute for each petition i the average time taken by
AP] a assigned to petition i across all other petitions i # j assigned to a. To con-
struct this measure, we use data on IPRs filed during 2012-17 that were decided
by judge g, not just parallel IPRs. While APJs must work within the 6-month time
frame set by statute (and the parties are acutely aware of this), parties to an IPR
are not initially aware of the identities of the APJs assigned to decide their chal-
lenge, and, as shown in Figure OA2, there is substantial variation in the average
speed with which APJs release decisions. The average time to decision is 166 days
(that is, 14 days before the deadline), with a standard deviation of 4.93 days. This
variation, combined with parties’ inability to anticipate it, suggests that IPRs as-
signed to APJs who tend to issue decisions relatively quickly should (all else being
equal) settle less often because the parties (unwittingly) have less time to reach an
agreement before an institution decision is issued.

For this instrument to satisfy independence, the average time to decision must
be uncorrelated with any unobservables that cause selection into settlement. For
example, the instrument would not be valid if APJs who decide faster on average
do so because they are systematically assigned relatively simple petitions. In our
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context, the quasi-random allocation of petitions to APJs alleviates this concern.
The PTAB’s Standard Operating Procedures provide the criteria used to allocate
AP]Js across incoming petitions. The main criteria include avoiding potential con-
flicts of interest (that might arise, for example, as a result of APJs’ prior work
as lawyers), balancing each APJ’s workload, and taking into account each APJ’s
technology focus.!” To account for technology specialization, we assign the pat-
ents challenged in an IPR to USPTO art units and include art unit fixed effects to
account for potential specialization across judges.'® To control for other potential
factors that might influence assignments, we include nine additional AP]J-specific
characteristics, including educational background, fields of prior work experi-
ence, and years of legal experience. A complete list of variables is in Table OB1.

This instrument’s validity requires that the parties to an IPR be unaware of the
assigned APJs prior to an institution decision or preinstitution settlement. If this
were not the case, it is possible that settlement behavior would be influenced di-
rectly by the APJs’ assignment; for example, parties that are aware of the iden-
tities of the APJs on their assigned panel and know them to be relatively quick
decision makers could hasten their settlement negotiations in response. In our
context, this concern is also alleviated by PTAB practice. Unlike court cases,
which are publicly assigned to a judge shortly after filing, PTAB petitions are as-
signed to APJs both significantly after filing and on an (initially) nonpublic basis.
In the early stages of an IPR, ministerial actions are performed not by APJs but by
USPTO trial paralegals, and any accompanying filings are issued in a paralegal’s
name. Accordingly, as we have confirmed through multiple interviews with ex-
perienced PTAB practitioners, parties to an IPR first learn of the identities of the
AP]Js on their panel (absent exceptional circumstances) only when the names of
the judges are listed on the institution decision or decision granting a preinstitu-
tion motion to terminate. Using this instrument for average time to decision, we
estimate the following two-step specification:

Institution — Decision,, = a,, + o, Delay, + Za aALt, + A + o X,

Art
(3)
+ ZatDt + &
T

and
Settled,, = 3, + B,Institution — Decision ;, + 3,X,, + Z 6D, +u,, (4)
T
where Institution — Decision,, is equal to one if case i receives its institution deci-

17 As an exception, related IPRs (for example, those that challenge the same patent on the same
grounds) are typically assigned to the same administrative patent judges (APJs). However, this does
not create any problems for our instrument since related IPRs are typically joined (or dropped or
dismissed) at the institution stage.

'8 According to the Standard Operating Procedures (Patent Trial and Appeal Board 2018, p. 6),
APJs declare preferences for at least one of six aggregate technology areas (so-called technology cen-
ters): “biotechnology/pharma, business methods, chemical, electrical, [and] mechanical.” Figure
OA3 in the Online Appendix shows the distribution of IPRs across technology centers, distinguish-
ing between instituted and denied IPRs. There is no significant difference in the distributions.
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sion by PTAB at time t and remains equal to one thereafter, Delay; is the log of the
average time to decision for the APJ panel assigned to petition i, Art; is a group of
art unit dummies, A; denotes the APJs’ characteristics, D, denotes time dummies,
and X, denotes a set of covariates that includes a large set of fixed effects, includ-
ing those for court, patent technology classification, patent filing year, and IPR
petition filing year.

Table OB4 presents the results of a balance test in which both the endogenous
institution variable and the instrument are regressed on the set of case-, patent-,
and party-specific characteristics. The results allow us to assess the possibility that
our instrument might be correlated with unobservables, which would undermine
its validity. Unsurprisingly, the results for the full sample show that many vari-
ables are significantly correlated with proceeding to an institution decision and
that an F-test rejects the null hypothesis that the coefficients on the set of observ-
able covariates are jointly equal to 0. By contrast, when we use the decision-speed
instrument as the dependent variable, the results exhibit better covariate balance
(as expected) and thus generally support our instrument’s validity. Nonetheless,
both regressions produce F-tests that reject the null hypothesis that the coefhi-
cients are equal to 0. To address potential concerns stemming from these results,
we construct a matched sample of parallel petitions that did and did not receive
an institution decision and use this subsample in the analyses that follow. To
match petitions, we employ nearest-neighbor matching using APJs’ character-
istics and art unit dummies as predictors. The balance tests using this matched
sample confirm that it is better balanced than the full sample. While receiving an
institution decision remains correlated with a number of case, patent, and party
characteristics in the matched sample, the regressions using the decision-speed
instrument produce F-tests that no longer reject the null hypothesis.

As a final validity check, Figure OA2 explores whether the instrument satis-
fies the monotonicity assumption. The instrument is plotted against the predicted
likelihood of receiving an institution decision (estimated using a nonparamet-
ric local linear regression of receiving an institution decision on the instrument
while controlling for technology fixed effects). There is a negative, linear, mono-
tonic relationship between APJs’ average time to institution decision and the like-
lihood of receiving an institution decision.

The results of the two-step average decision-speed instrumental-variable ap-
proach (computed using the balanced sample of matched petitions introduced
above)' are presented in Table 3. The OLS results ignore the potential endogene-
ity of the institution decision and indicate that the propensity to settle increases
by 25 percent. In column 2, the instrument is highly statistically significant and
negatively associated with the likelihood of receiving an institution decision,
and the first-stage F-statistic is above 10, the rule-of-thumb cutoft established by
Staiger and Stock (1997). These results confirm that petitions assigned to rela-
tively slow APJs are more likely to settle and thus less likely to receive institution
decisions. Column 3 reports the results of the second stage. Here again is a large,

! As shown in Table OB5, the results are robust to using the full sample.



Table 3

Effect of Institution Decisions on Settlement

Instrumental Variables

Ordinary
Least First Second First Second
Squares Stage Stage Stage Stage
1) ) @) (4) (5)
Institution Decision 254%¢ 244 331
(.015) (.065) (.058)
In Time to Institution Decision —.416** —.390**
(.038) (.038)
District court:
Court Proceedings Stayed —.010** .002 —.010** .001  —.010%*
(.001) (.002)  (.001) (.002)  (.001)
Motion to Dismiss .007 .006 .007 .006 .007
(.007) (.010)  (.007) (.010)  (.007)
Motion for Summary Judgment .016 —.023* 015 —.023* .017
(.012) (.013)  (.012) (.013)  (.012)
Patent Trial and Appeal Board:
In Filing Lag .0004 .003** .0004 .003** 0001
(.001) (.001)  (.001) (.001)  (.001)
Patentee Response —.015%* —.016** —.015%* —.016** —.013**
(.003) (.004)  (.003) (.004)  (.003)
Patent characteristics:
Software or Business Method —.001 —.009**  —.001 —.008**  —.0009
(.001) (.002)  (.001) (.002)  (.001)
SEP .008* —.004 .008* —.006 .008*
(.004) (.005)  (.004) (.005)  (.004)
In Family Size —.002* .000 —.002* —.0004 —.002*
(.0008) (.0009)  (.0008) (.0009)  (.0008)
In Forward Citations .0003 .0004 .0003 .0004  .0003
(.0004) (.0006)  (.0004) (.0005)  (.0004)
In Backward Citations .001* —.003**  .001* —.002** .001*
(.0007) (.001)  (.0008)  (.001)  (.0008)
In NPL Citations —.0007 .001*  —.0007 .001*  —.0008*
(.0005) (.0006)  (.0005)  (.0006) (.0005)
In Applicants —.001 .001 —.001 .0003  —.001
(.001) (.002)  (.001) (.002)  (.001)
In Inventors —.0007 .0006  —.0007 .0008  —.0008
(.001) (.002)  (.001) (.002)  (.001)
In Independent Claims —.0008 —.002 —.0008  —.002  —.0007
(.001) (.001)  (.001) (.001)  (.001)
Plaintiff NPE —.002 .003 —.002 .003  —.003*
(.002) (.002)  (.002) (.002)  (.001)
Administrative patent judge characteristics No Yes
F-statistic 20.760 11.100
Art unit fixed effects N.A. Yes Yes Yes Yes
R’ 205 .635 .205 .636 197

Note. Results are from estimates of the impact of receiving an institution decision (regardless of the
outcome) on settlement. In the ordinary least squares and second-stage regressions, the dependent
variable equals one if the Patent Trial and Appeal Board inter partes review (IPR) petition and paral-
lel court case settled; in the first-stage regressions the dependent variable equals one if the IPR peti-
tion received an institution decision (regardless of the outcome). The matched sample uses nearest-
neighbor matching between petitions that received an institution decision and those that did not us-
ing administrative patent judges’ characteristics and art unit fixed effects as predictors. All regressions
include a constant and fixed effects for court, International Patent Classification-4, patent filing year,
IPR year, and time trend. Robust standard errors are clustered at the IPR group level. N = 46,284.

N.A. = not applicable.
+ Significant at the 10% level.
* Significant at the 5% level.
** Significant at the 1% level.



Validity of Patents 75

positive, and highly statistically significant coefficient on the institution dummy
variable, which indicates an increase of roughly 24 percent in the probability
of settlement. Columns 4 and 5 include APJ’s characteristics in the instrument
set to rule out the possibility that the results are affected by an association be-
tween APJs’ characteristics and assignment. In column 4 the coeflicient decreases
slightly in magnitude; nonetheless, it remains highly statistically significant. In
the second stage the increase is 33.1 percent.

To explore what drives the observed increase in settlements following an insti-
tution decision, we next analyze the impact of the outcome reported in the deci-
sion. That is, we ask whether, conditional on having received the institution de-
cision, IPRs that were instituted are more likely to settle shortly after institution
compared with IPRs in which institution was denied.

In carrying out this analysis, we are again confronted with a potential endoge-
neity problem because some variables may be correlated with both the outcome
of the institution decision and settlement. For example, cases asserting likely in-
valid patents may be more likely to generate an instituted IPR and more likely to
settle.

To address this endogeneity, we construct a second APJ-based instrumental
variable that, consistent with a large literature (see Frandsen, Lefgren, and Les-
lie 2019), relies on exogenous variation in APJs’ propensity to institute an IPR.
Assessing the validity of a patent requires (among other steps) the interpreta-
tion of inherently ambiguous language in claims. As has long been recognized
by the literature, this process is uncertain and produces results about which sea-
soned experts and judges (guided, for example, by idiosyncratic heuristics or bi-
ases) regularly disagree (Lemley and Shapiro 2005; Schwartz 2008). To capture
the variation across APJs introduced by this indeterminacy, we compute for each
AP] a the leave-one-out share of instituted petitions s; among all petitions de-
cided by a* and, following Galasso and Schankerman (2015), aggregate these
data at the panel level to determine the propensity of a given panel to institute
petition i as follows:

APJIP, = 5;57s] + 5,5;(1—5)) +5,(1—5,)s; + (1 —5,)s7s], (5)

i

where APJIP; denotes the APJ’s propensity to institute IPR; and s; denotes the
share of IPRs instituted by APJ g, excluding focal IPR i. Figure OA4 confirms that
the data show substantial heterogeneity in APJs’” propensity to institute.

We again use a balance test to consider the possibility that this instrument
could be correlated with additional unobservables. Table OB6 presents the re-
sults when the endogenous decision outcome measure (computed using the full
sample and the matched sample) and the APJ-propensity instrument is regressed
on case-, patent-, and party-specific characteristics. Regardless of the sample
used, the results indicate (as expected) both that institution is significantly cor-

% Again, for the construction of the variable we use data for all IPRs decided by judge a that were
filed between 2012 and 2017, not just parallel IPRs.
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related with a variety of observables and that balance improves when the instru-
ment is used as the dependent variable. While these results generally support the
identifying assumption that APJs are assigned quasi-randomly (conditional on
art unit fixed effects and APJs’ characteristics) to petitions, only with the matched
sample using the propensity instrument do F-tests fail to reject the null hypoth-
esis that observables are jointly equal to 0. Accordingly, following our approach
above we again use the matched sample.

Finally, we assess once more whether the effect of our instrument is monotonic
across cases, such that (for example) cases instituted by relatively lenient APJs
would also be instituted by relatively tough APJs (and vice versa for denials). Fig-
ure OA4 plots the predicted likelihood of institution (estimated using a nonpara-
metric local linear regression controlling for technology fixed effects) against the
AP] propensity measure and confirms that the likelihood of institution is mono-
tonically and linearly increasing in the propensity measure. Using the propensity-
to-institute instrument, we estimate the following two-step specification:

Institution — Granted, = o, + o, APJIP, + Za aArt, + A+ X+ (6)
Art
and

Settled, = 3, + B Institution — Granted, + 3,X, + u,, 7)

where Institution — Granted, is equal to one if petition i is instituted (as opposed
to denied) and Art; is a group of art unit dummies.

The results of the two-stage propensity-to-institute instrumental-variable ap-
proach (once again computed using the balanced sample of matched petitions)*
are presented in Table 4. In column 1, which presents OLS results that ignore the
potential endogeneity of the institution outcome, the coeflicient is positive and
statistically highly significant: it suggests a 7 percent increase in the likelihood of
settlement if an IPR is instituted rather than denied. In column 2 the coefficient
on the APJ propensity instrument is highly statistically significant, positive, and
large in magnitude, and the F-statistic is close to 10. When the first stage is re-
peated with APJs’ characteristics added (column 4), the coefficient on propensity
decreases but remains highly statistically significant, positive, and large. These re-
sults confirm that relatively tough APJs are relatively more likely to institute a
given petition. In column 3, which reports the results of the specification’s second
stage, there is a large, positive, and highly statistically significant coefficient indi-
cating a roughly 26 percent increase in the probability of settlement following an
institution decision that grants the petition. In the second stage with APJ char-
acteristics added (column 5), the coeflicient decreases to 10 percent but remains
highly statistically significant.

The large positive effect on settlement of a decision to institute (rather than
deny) an IPR petition suggests that patent owners may be especially willing to

! Yet again, as shown in Table OB7, the results are robust to using the full sample.



Table 4

Effect of Institution Outcome on Settlement

Instrumental Variables

Ordinary
Least First Second First Second
Squares Stage Stage Stage Stage
1) ) @) (4) (5)
Institution Granted .070** .259* 101**
(.019) (.121) (.094)
Propensity to Institute 1.018** 871
(.156) (.163)
District court:
Court Proceedings Stayed —.116** .038 —.124* 044  —117%
(.020) (.025) (.020) (.025) (.019)
Motion to Dismiss .049 —.153* .076 —.147* .053
(.061) (.070) (.057) (.070) (.058)
Motion for Summary Judgment .130* —.161% 164 —.160* .135*

(.062) (.066) (.060) (.065) (.060)
Patent Trial and Appeal Board:

In Filing Lag —.002 —.049** .006 —.044*  —.0009
(.016) (.018) (.017) (.018) (.016)
Patentee Response —.115% =127 —.091*  —.126" —.111**

(.035) (.035) (.037) (.035) (.035)
Patent characteristics:

Software or Business Method —.022 —.027 —.016 —.028 —.021
(.029) (.033) (.029) (.033) (.028)
SEP 133+ —.072 .144* —.089 135
(.078) (.084) (.071) (.084) (.072)
In Family Size —.044** .036* —.051** .035* —.045**
(.013) (.014) (.013) (.014) (.013)
In Forward Citations .001 011 —.0004 .008 .001
(.007) (.009) (.007) (.008) (.007)
In Backward Citations .020 —.027* .025%  —.023 .021*
(.013) (.014) (012)  (014)  (.012)
In NPL Citations —.005 .012 —.007 .009 —.005
(.008) (.009) (.008)  (.010)  (.008)
In Applicants —.036 .015 —.040* .001 —.037
(.025) (.031) (.023) (.031) (.023)
In Inventors —.005 —.030 .0009 —.036 —.004
(.025) (.030) (.025) (.030) (.024)
In Independent claims —.016 —.025 —.011 —.023 —.015
(.018) (.021) (.018) (.021) (.017)
Plaintiff NPE —.057* .085* —.070* .082* —.059*
(.029) (.032) (.028) (.032) (.028)
Administrative patent judge characteristics No Yes
F-statistic 8.727 5.263
Art unit fixed effects N.A. Yes Yes Yes Yes
R? .290 .266 255 276 .289

Note. Values are estimates of the impact of a granted institution decision (as opposed to denied) on
settlement. In the ordinary least squares and the second-stage regressions, the dependent variable
equals one if the Patent Trial and Appeal Board inter partes review petition and parallel court case
settled; in the first-stage regressions the dependent variable is equal to one if the IPR petition was
instituted (as opposed to denied). The matched sample uses nearest-neighbor matching between pe-
titions that received an institution decision and those that did not using administrative patent judge
characteristics and art unit fixed effects as predictors. All regressions include a constant and fixed ef-
fects for court, International Patent Classification-4, patent filing year, and IPR year. Robust standard
errors are clustered at the IPR group level. N = 2,696. N.A. = not applicable.

+ Significant at the 10% level.

* Significant at the 5% level.

** Significant at the 1% level.
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settle to avoid the eventual invalidation of their claims in a final written decision.
During the sample period, final written decisions issued in IPRs overwhelmingly
confirm the institution decision’s preliminary assessment of (at least partial) in-
validity. Assuming that patent owners recognize the high likelihood of invalida-
tion following a petition’s institution, the results indicate that patent challengers
can leverage a favorable institution decision (and the concrete threat of invali-
dation that comes with it) to nudge patent owners to settle. A patent owner may
prefer such a settlement because the institution decision merely provides a pre-
liminary assessment and has no direct legal effect on the challenged patent. By
settling at that stage, the patent owner can avoid the (very likely) invalidation of
the patent, which would foreclose future licensing opportunities and potentially
interrupt existing royalty streams (and thus have broader consequences beyond
the parallel court case presently at issue).

5. Conclusion

In this paper, we present an empirical analysis of the interplay between closely
related, parallel proceedings. We analyze the impact of administrative patent va-
lidity challenges filed in response to district court infringement actions and the
timing of settlements in parallel court cases.

While the nascent literature on concurrent legal proceedings emphasizes the
potential inefficiency and opportunism that may result when disputes fragment
across venues, we study instead the potential complementary effect that may re-
sult when information flows from one concurrent proceeding to another. Our
findings indicate that both events—the filing of an IPR petition and PTAB’s sub-
sequent decision to institute or deny the petition—increase the likelihood of set-
tlement. Accordingly, our analysis suggests that an IPR provides information to
litigants in parallel district court cases, and the revelation of that information can
affect the resolution of the litigation. While the availability of both litigation and
the IPR process has been attacked (like many other contexts in which parallel
proceedings arise) as inefficient and opportunistic, our results confirm that IPRs
can have a complementary effect on litigation, as Congress hoped at the time of
the IPR system’s creation.

While we show that the IPR process can facilitate settlement, it is unclear what
net effect those settlements have. At the institution stage, our results are driven
by an increase in settlements following PTAB decisions to grant a petition and
continue (absent settlement) to a final decision that will at least partially invali-
date the challenged patent with high probability. This result suggests that accused
infringers are able to leverage the threat of a binding invalidity decision to induce
the patent enforcer to settle. While such early settlements are optimal from the
private perspective of the litigants, they nonetheless mean that the IPR process al-
lows patentees to avoid final invalidations that would stand to benefit nonparties
to the instant dispute.



Validity of Patents 79

References

Abbott, Alden, Erika Lietzan, Adam Mossoff, Kristen Osenga, Brian O’Shaughnessy, Ran-
dall R. Rader, and Robert Stien. 2017. Crippling the Innovation Economy: Regulatory
Overreach at the Patent Office. Regulatory Transparency Project of the Federalist Soci-
ety, Washington, DC.

American Intellectual Property Law Association. 2019. Report of the Economic Survey. Ar-
lington, VA: American Intellectual Property Law Association.

Anderson, Albeon G., Jr. 1970. Concurrent Jurisdiction—NLRB and Private Arbitration:
A Pragmatic Analysis. Boston College Industrial and Commercial Law Review 12:179-
202.

Bar, Talia, and Brendan Costello. 2020. Predicting Administrative Patent Challenges. Min-
nesota Journal of Law, Science, and Technology 21:207-81.

Bar, Talia, and Jesse Kalinowski. 2019. Patent Validity and the Timing of Settlements. In-
ternational Journal of Industrial Organization 67, art. 102535, 16 pp.

Baron, Justus, and Tim Pohlmann. 2018. Mapping Standards to Patents Using Declara-
tions of Standard-Essential Patents. Journal of Economics and Management Strategy
27:504-34.

Bebchuk, Lucian Arye. 1984. Litigation and Settlement under Imperfect Information.
RAND Journal of Economics 15:404-15.

Bielen, Samantha, Peter Grajzl, and Wim Marneffe. 2017. Procedural Events, Judge Char-
acteristics, and the Timing of Settlement. International Review of Law and Economics
52:97-110.

Boyd, Christina L., and David A. Hoffman. 2013. Litigating toward Settlement. Journal of
Law, Economics, and Organization 29:898-929.

Chien, Colleen, Christian Helmers, and Alfred Spigarelli. 2018. Inter Partes Review and
the Design of Post-grant Patent Reviews. Berkeley Technology Law Journal 33:817-54.
Choi, Stephen J., Jessica Erickson, and A. C. Pitchard. 2017. Piling On? An Empirical

Study of Parallel Derivative Suits. Journal of Empirical Legal Studies 14:653-82.

Chung, Sunghun, Kunsoo Han, Animesh Animesh, and Alain Pinsonneault. 2015. Com-
petitive Impacts of IT Innovation: An Empirical Analysis of Software Patents in the IT
Industry. Paper presented at the International Conference on Information Systems: Ex-
ploring the Information Frontier, Fort Worth, Texas, December 13-16.

Contreras, Jorge L. 2019. The New Extraterritoriality: FRAND Royalties, Anti-suit Injunc-
tions, and the Global Race to the Bottom in Disputes over Standards-Essential Patents.
Boston University Journal of Science, Technology, and Law 25:251-90.

Cooper, James C. 2017. Information and Settlement: Empirical Evidence on Daubert Rul-
ings and Settlement Rates. International Review of Law and Economics 51:1-11.

Cox, James D., Randall S. Thomas, and Dana Kiku. 2003. SEC Enforcement Heuristics: An
Empirical Inquiry. Duke Law Journal 53:737-79.

Erichson, Howard M. 2000. Coattail Class Actions: Reflections on Microsoft, Tobacco,
and the Mixing of Public and Private Lawyering in Mass Litigation. University of Cali-
fornia, Davis Law Review 34:1-48.

Erickson, Jessica M. 2011. Overlitigating Corporate Fraud: An Empirical Examination.
Towa Law Review 97:49-100.

Farber, Henry S., and Michelle J. White. 1991. Medical Malpractice: An Empirical Exam-
ination of the Litigation Process. RAND Journal of Economics 22:199-217.



80 The Journal of LAW & ECONOMICS

Farrell, Joseph, and Robert P. Merges. 2004. Incentives to Challenge and Defend Patents:
Why Litigation Won’t Reliably Fix Patent Office Errors and Why Administrative Patent
Review Might Help. Berkeley Technology Law Journal 19:943-70.

Fenn, Paul, and Neil Rickman. 2014. Information and the Disposition of Medical Mal-
practice Claims: A Competing Risks Analysis. Journal of Law, Economics, and Organi-
zation 30:244-74.

Frandsen, Brigham R., Lars J. Lefgren, and Emily C. Leslie. 2019. Judging Judge Fixed Ef-
fects. Working Paper No. 25528. National Bureau of Economic Research, Cambridge,
MA.

Galasso, Alberto, and Mark Schankerman. 2015. Patents and Cumulative Innovation:
Causal Evidence from the Courts. Quarterly Journal of Economics 130:317-70.

Hall, Bronwyn H., and Dietmar Harhoff. 2004. Post-grant Reviews in the U.S. Patent Sys-
tem: Design Choices and Expected Impact. Berkeley Technology Law Journal 19:989-
1015.

Huang, Kuo-Chang. 2009. Does Discovery Promote Settlement? An Empirical Answer.
Journal of Empirical Legal Studies 6:241-78.

Lee, Frances Z. Xu, and Dan Bernhardt. 2016. The Optimal Extent of Discovery. RAND
Journal of Economics 47:573-607.

Lemley, Mark A., and Carl Shapiro. 2005. Probabilistic Patents. Journal of Economic Per-
spectives 19(2):75-98.

Loewenstein, George, and Don A. Moore. 2004. When Ignorance Is Bliss: Information Ex-
change and Inefliciency in Bargaining. Journal of Legal Studies 33:37-58.

Marco, Alan C., Joshua D. Sarnoff, and Charles A. W. deGrazia. 2019. Patent Claims and
Patent Scope. Research Policy 48, art. 103790, 17 pp.

Meurer, Michael J. 1989. The Settlement of Patent Litigation. RAND Journal of Economics
20:77-91.

Miller, Joseph Scott. 2014. Building a Better Bounty: Litigation-Stage Rewards for Defeat-
ing Patents. Berkeley Technology Law Journal 19:667-739.

Mnookin, Robert, and Robert Wilson. 1998. A Model of Efficient Discovery. Games and
Economic Behavior 25:219-50.

Nalebuff, Barry. 1987. Credible Pretrial Negotiation. RAND Journal of Economics 18:198-
210.

Nazzini, Renato. 2004. Concurrent Proceedings in Competition Law: Procedure, Evidence,
and Remedies. New York: Oxford University Press.

Patent Trial and Appeal Board. 2018. Standard Operating Procedure 1 (Revision 15): As-
signment of Judges to Panels. https://www.uspto.gov/sites/default/files/documents/
SOP%201%20R15%20FINAL.pdf.

Png, I. P. L. 1983. Strategic Behavior in Suit, Settlement, and Trial. Bell Journal of Econom-
ics 14:539-50.

Reinganum, Jennifer F., and Louis L. Wilde. 1986. Settlement, Litigation, and the Alloca-
tion of Litigation Costs. RAND Journal of Economics 17:557-66.

Schrag, Joel L. 1999. Managerial Judges: An Economic Analysis of the Judicial Manage-
ment of Legal Discovery. RAND Journal of Economics 30:305-23.

Schwartz, David L. 2008. Practice Makes Perfect? An Empirical Study of Claim Construc-
tion Reversal Rates in Patent Cases. Michigan Law Review 107:223-84.

Semet, Amy. 2022. Reforming the Patent Trial and Appeal Board after Arthrex. Working
paper. State University of New York, School of Law, Buffalo.



Validity of Patents 81

Staiger, Douglas, and James H. Stock. 1997. Instrumental Variables Regression with Weak
Instruments. Econometrica 65:557-86.

Sykes, Alan O. 2008. Transnational Forum Shopping as a Trade and Investment Issue.
Journal of Legal Studies 37:339-78.

Vishnubhakat, Saurabh, Arti K. Rai, and Jay P. Kesan. 2016. Strategic Decision Making in
Dual PTAB and District Court Proceedings. Berkeley Technology Law Journal 31:45-
121.

Weismann, Miriam F. 2012. Parallel Proceedings: Navigating Multiple Case Litigation.
Chicago: American Bar Association.

Whytock, Christopher A. 2008. The Arbitration-Litigation Relationship in Transnational
Dispute Resolution: Empirical Insights from the U.S. Federal Courts. World Arbitration
and Mediation Review 2:39-81.

. 2022. Transnational Litigation in U.S. Courts: A Theoretical and Empirical Reas-

sessment. Journal of Empirical Legal Studies 19:4-59.




	Patent Validity and Litigation: Evidence from US Inter Partes Review
	Recommended Citation

	Patent Validity and Litigation: Evidence from US Inter Partes Review

