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Highlights

• This paper find strong evidence of peer influence in granting behaviors among
patent examiners.

• U.S. patent examiners’ granting styles are strongly shaped by peer examiners.

• Examiner peer effects, in part, reflect knowledge flows among examiners.

• Teleworking diminishes examiner peer effects and knowledge flows.

• Knowledge transmissions within firms may also contribute significantly to the
productivity outcomes of individual firms.

• Examiner granting decisions are of critical social welfare significance.

• The importance of knowledge spillovers among co-workers—whether in pub-
lic or private settings —is of great significance during the early stages of the
COVID-19 pandemic.
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Introduction

• Patents play an important role in both promoting innovative activ-
ity and shaping the direction of technological growth.

• Not all inventions, however, merit the award of patent protection.

• It is the job of examiners at the U.S. Patent and Trademark Office
(Patent Office or Agency) to scrutinize applications and apply the
legal patentability standards in order to strike the proper balance
between spurred innovation and static deadweight losses.
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Introduction

• Scholars and policymakers have sounded alarms over the quality
of this review process.

• Issuance of excessive numbers of invalid patents.
• Substantial heterogeneity in key application outcomes across ex-
aminers.

• The Patent Office itself has just recently undergone a two-year
Enhanced Patent Quality Initiative aimed at improving the quality
of the U.S. patent examination process.

• Understanding how to address these concerns and improve the ex-
amination process, of course, requires first understanding the fun-
damental determinants of patent examiner behavior.
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Literature

• A growing literature has begun to take up this task.
• Investigating the economic incentives and constraints facing key
actors in the Patent Office, either focusing on top-down, Agency-
centric decisionmaking (Frakes and Wasserman, 2013, 2015).

• Or on bottom-up, examinercentric decisionmaking (Frakes and
Wasserman 2017).
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This paper

• This paper will build upon this latter approach and explore the
determinants of examiner behavior.

• This paper will move beyond an investigation into the economic
incentives facing examiners and instead explore how an exam-
iner’s social interactions with her peers in the Patent Office
shape her application of the patentability standards and thus
the key economic outputs of her efforts.
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This paper

• The Patent Office does present a robust environment to study peer
effects within an administrative agency.

• The institutional features of theAgency (including its robust telecom-
muting program)

• The availability of rich application-level data

• The relatively homogenous nature of examiners’ jobs.

• U.S. patent examination is a predominantly isolated, individual
task.
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This paper

• The main goal with this paper is to contribute to the burgeoning
literature on the determinants of outcomes at the Patent Office
specifically.

• This investigation does contribute to the similarly burgeoning lit-
erature on peer effects within the workplace, particularly with
respect to high-skilled workplace settings.

• It also presents novel evidence of peer effects among bureau-
crats within an administrative agency.

• Provide evidence on the degree to which such social influences
weakenwhen bureaucrats (or employeesmore broadly) work from
home.

• A question of particularly timely interest given the changing work
arrangements—both in the private and public sector—arising from
the COVID-19 pandemic and that may potentially endure, in part,
following the pandemic.
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Patent examination process

• Incoming patent applications are first routed to an Art Unit, an
organizational unit consisting of eight to fifteen patent examiners
who review applications in the same technological field. Upon
arrival, the Supervisory Patent Examiner (SPE) of that Art Unit
assigns the application to a specific examiner.

• The assigned examiner then conducts a “prior art” search and
then assesses the patentability of the invention in light of the
criteria outlined in the Patent Act.
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Patent examination process

• Two of these key criteria are the novelty and non-obviousness
requirements.

• Lack of novelty: the claimed invention is covered, in its entirety,
by a single prior art reference.

• Obviousness rejection: requiring an examiner to start with a
prior art reference that covers only a portion of the invention and
then piece together additional references or rely upon what is
known to one of ordinary skill in the art in order to determine
whether it would be “obvious”to modify any one of the cited
prior art references to achieve the claimed invention.
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Patent examination process

There are two types of examiners working within each Art Unit, along
with two types of parties with supervisory functions.

• “assistant” examiners: Examiners at pay grades GS-13 and be-
low on the General Schedule pay scale.

• they must have their reviews and decisions approved by a supervi-
sor—either by a primary examiner or by their SPE.

• “primary” examiners: GS-14.
• Primary examiners attain full authority to sign off on all aspects
of their reviews without the need for supervisory review. Though
primary examiners continue to review their own applications, they
also serve as quasisupervisors for assistant examiners.

• SPEs no longer review applications of their own. However, the
supervisory functions of SPEs go beyond checking the work of
assistant examiners, as SPEs are also tasked with overseeing all
aspects of their Art Units.
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Learning versus peer pressure

• Peer pressure model of behavior
• Examiners place disutility on the social stigmatization that may
arise from failing to conform to the behavior of their peers.

• Learning and knowledge flows
• Something other than learning about peer norms for the sake of
conforming to avoid social stigma.



Basic terminology

• Art Units:
An organizational unit consisting of eight to fifteen patent examiners who review applications in the

same technological field.

• GS-Level:
Administrative levels of the United States federal government.

• Assistant Examiners:
Grades GS-13 and below on the General Schedule pay scale as ”assistant” examiners.
- Assistant examiners independently review, and complete the bulk of the work, but their reviews and

decisions must be approved by a supervisor — either by a primary examiner or SPE.

• Primary Examiners:
Examiners may be promoted to become ”primary” examiners, generally reaching GS-14.
- Primary examiners attain full authority to sign off on all aspects of their reviews without the need for

supervisory review.

• Supervisory Patent Examiners (SPEs):
SPE of that Art Unit assigns the application to a specific examiner.
- SPEs no longer review applications of their own.

Checking the work of assistant examiners and overseeing all aspects of their Art Units.



Data: Individual patent applications - March 2001 - July 2012

• Patent Application Information Retrieval (PAIR) database:
Over 1 million utility patent applications.

• Information on whether or not the application was granted
• The name of the examiner charged with reviewing the application
• The Art Unit to which the application was assigned
• The bases of rejections associated with the application

- Textual analysis of office actions uploaded to the PAIR database.

Obviousness rejection:
- The claimed invention is covered, in its entirety, by a single prior art reference.

Lack-of-novelty rejection: (More complicated)
- Start with a prior art reference that covers only a portion of the invention and then

piece together additional references or rely upon what is known to one of ordinary skill in
the art to determine whether it would be “obvious” to modify any one of the cited prior art
references to achieve the claimed invention.



Data: Information about examiners

• Freedom of Information Act (FOIA) requests:
• The year in which the examiner joined the Patent Office (left censored at 1992)
• Examiners’ GS-level over each year in our sample
• Information on the precise day in which the examiner started to telecommute

(For examiners participating in the Patents Hoteling Program, PHP)

• Patents Hoteling Program (PHP):
Start with 2006, which allows examiners to work from home at least 4 days

a week.
Patent examiners must have achieved a GS-12 level, have positive

performance ratings, and have worked at the Agency for at least two years.
Over 86% of those eligible to participate in the Patent Office’s teleworking

programs in fact elect participation.

• Merged examiner’s specific fields with the application-level data.
(Using a fuzzy-name matching application)



Data: Information about SPEs

• Supervisory Patent Examiner (SPEs):
• The identity of the SPEs for the Art Unit associated with that application
• Calculate pre-SPEs grant rates:

Proxy for their general granting dispositions.
- The applications information that those SPEs, were promoted to that position
during sample, reviewed while they were patent examiners prior to such promotions.

• Data summary:
• Across all applications and all examiners, applications are granted roughly 70% of

the time throughout the sample.
• The mean of assistant examiner peer score (grant rate) is 0.651, the standard

deviation is 0.178.



Summary statistics



Methodology: How patent examiners are impacted by their peer examiners

GRANTaikt = α+ γi + ∂k + δt + β1 (PEERikt) + β2Xaikt + εaikt

• GRANTaikt: Whether or not the given application was allowed by the examiner.

• PEERikt: The peer score of interest for analysis.

• Xaikt: Other application characteristics.
- Whether the applicant is a large or small entity (for fee-setting).
- Whether the application has foreign priority.
- The duration of the examination period (and its square).
- The GS level and experience level of the examiner at the time of disposition.

• a: The individual application.

• i: The individual examiner. – γi: Examiner fixed effects.
- Account for endogenous allocations of examiners with characteristics to peer groups.

• k: The Art Unit to which the application is assigned. – ∂k: Art-Unit effects.

• t: The year in which the application is disposed of by the examiner. – δt: Year effects.



Stylized facts: Examiner heterogeneity & peer influence

Estimated Examiner Fixed Effects (γi):
• The substantial degree of examiner heterogeneity underlying the methodological.
• The potential for substantial peer influence in the first place.



Variable description: The peer score (PEERikt)

• The examiner’s general disposition towards allowing patents (Sampat and Williams, 2019).

• For each application, calculate PEERikt by taking the average of the lifetime grant rates
for all examiners in the same Art-Unitby-year cell as the application in question.

• The inherent granting practices of the particular group of peers that happen to be in the
relevant Art Unit at the time in which the focal application is disposed of.
- As distinct from the contemporaneous behavior of those peers at that time.
- Identifies the influences by drawing on changes in the composition of the peer group over
time within an Art Unit (Cornelissen et al., 2017).

• Alleviating concerns:
• Peer-to-focal-examiner associations in behavior are driven by common unobservable shocks.
• Such associations may focal examiners affecting peers, rather than the other way around.

• Most of the variation explained by granting differences across Art Units.

• Roughly 20% can be explained by changes in this score within Art Units over time.
- Driven by changes in peer composition within those units (through hiring, attrition and
Art-Unit transfers).



Methodology: Address concerns over common unobservable shocks

Explore the effects of telecommuting on peer influences:

GRANTaikt =α+ γi + ∂k + δt + β1 (PEER_NON_TELEikt)

+ β2 (PEER_TELEikt) + β3Xaikt + εaikt

• PEER_NON_TELEikt: The examiner’s behavior and a peer score based on non-telecommuting peers.

• PEER_TELEikt: The examiner’s behavior and a peer score based on telecommuting peers within Art Unit.

• 1. Limit the applications reviewed by assistant examiners, construct the peer score at time t based on the
composition of other assistant examiners in Art-Unit at time t.
- Picking up pure peer effects since none of the examiners in this group would be serving any supervisory
function over the others.

• 2. Replace with a similar measure:
• The mean inherent grant rates of primary patent examiners practicing in the Art Unit at year t.
• The inherent grant rates of the SPE overseeing that Art Unit in year t.

- Explore quasi-supervisory and supervisory influences, respectively.



Methodology: Applications completed during an examiner’s first six years

If peer influences arise due to knowledge flows:

GRANTaikt =α+ γi + ∂k + δt + β1 (PEERikt)

+ β2 (1 (EXPERikt = {3,4})) + β3 (1 (EXPERikt = {5,6}))
+ β4 (1 (EXPERikt = {3,4}) · (PEERikt))

+ β5 (1 (EXPERikt = {5,6}) · (PEERikt)) + β6Xaikt + εaikt

• β1: The degree of examiner’s grant rate affected with peer’s granting tendencies during first two years.

• β2 and β3: The inherent grant rates of examiner during (3,4) and (5,6) years respectively.

• β4: The degree to which subsequent changes in peer composition during third and fourth year.

• β5: How changes in peer composition during fifth and sixth year.

- The examiner would be most responsive to peers during early (Jackson and Bruegmann, 2009).
- Estimate such progressions separately for telecommuting and non-telecommuting peers.
- If there exists a declining peer effect with experience, it lends support to a learning story and
the existence of true peer influences in general.



Effects of assistant examiner’ peer granting tendencies on own grant rates

• A change from 0 to 100 percent in the
mean inherent grant rate of an
examiner’s peer group is associated
with a roughly 26% increase in own
grant rate.

• Peer influence is even stronger at the
start of an examiner’s career.

• 43% increase in the focal examiner’s
grant rate during first two years.

• The grant rate of peers is association
with a 17% lower increase in own
grant rate during the (3,4) year.

• The grant rate of peers is association
with a 18% lower increase in own
grant rate during the (5,6) year.



Effects of assistant examiner’ peer experience groups on own grant rates

How changes in peer composition on the examiner grant rates evolves over career:
• Strong early-career effects that weaken but that do not totally dissipate throughout the

focal examiner’s career.



Robustness: Effects of peer granting tendencies on own grant rates

The magnitude of the coefficients are neither meaningfully nor statistically different.
• Slightly larger peer effects when taking Bayesian estimation approach in Column 4.
• Slightly smaller by adjusting each peers’ lifetime grants rates for all possible combinations

of peer groups in Column 5.
(Cleanse the peer score of peer influences itself, Mas and Moretti (2009) approach)



Distributed lag specification: Explore the durability of initial influences

Predict a persistent effect of any stimuli that they experience in the past.
• In addition to the various controls included in Eq. (1).

• Regress the incidence of an application being granted on the peer grant score along with a
2- and 4-year lag of that peer score.

• Interpret: How an examiner at times t + 2 and t + 4 will continue to respond to a
temporary shock at time t in the peer grant score.

• Discussion: How one can interpret the coefficients of this distributed lag specification to
illuminate a hypothetical permanent increase in the peer grant score.



Leads and lags of examiner grant-rate peer effects

• Increases by roughly 18% in the period
between 0 and 2 years.

• Still increased 19% even after an
additional 2 and 4 years.

• Examiner’s grant rate continues to
remain elevated even after the previous
peer positive shock has gone away.

• Persistence is consistent with
examiners learn from peers in
developing durable practice styles.

• Near-zero of the 4-year lag coefficient.

• The effect of temporary peer shock
may wear off at some time.

• Lagged responses alone are not
completely inconsistent with peer
pressure.
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Supervisory effects

• Column 1-3:exploring the relationship between examiner grant rates and the in-
herent grant rates of the GS-14 “primary” examiners practicing.

• Column 4-6: examiner grant rates and SPE effects.
• Changes in SPE compositions within Art Units later in an examiner’s career are

associated with a weaker influence on an examiner’s grant rates at those later
moments.

• A stronger pure peer influence than a supervisory influence.
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Additional tests for learning

Considering two additional exercises to
distinguish a learning mechanism from a
peer pressure mechanism.

• Breaking down the assistant-
examiner peer score into junior
assistant examiners and senior
assistant examiners.

• We find notably stronger peer effects
in the case of the senior peer group
relative to the junior peer group.

• The relationship between examiner
grant rates and peer grant scores is
the strongest especially in the case of
new examiners surrounded by more
experienced peers.
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Specific knowledge flows and further telecommuting analysis

In attempt to uncover knowledge flows among examiners, we assess whether
examiners appear to cite prior art references frequently used by those peer examiners
surrounding them.

• Examiners frequently turn to the same set of patents as pieces of prior art when
conducting their reviews, a set of personalized information and preferences that
examiners may impart to their peers.

• We define an examiner’s set of ”pet” prior art by the 10 patents that they most
frequently cite throughout their career
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Specific knowledge flows and further telecommuting analysis

• Column 1,3: examiners are roughly 0.3 to 0.4 percentage pointsless likely to cite
to their telecommuting peers’ favorite patents relative to their nontelecommuting
peers’ favorite patents.

• Column 2,4: examiners is less likely to cite to the pet prior art of the less proxi-
mate lagged peer group relative to her present peer group, at a magnitude equal
to 1.7 percentage points.
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Additional falsification exercises and robustness checks

We next consider a falsification exercise based on an evaluation of peer influences on
the use of lack-of-novelty rejections versus obviousness rejections.

• Obviousness determinations are commonly perceived as beingmore indeterminate
and subjective than lack-of-novelty rejections.

• In the case of obviousness rejections, the result is very similar to the grant-rate results.

• In the case of lack-of-novelty rejections, we find little evidence of peer effects
at any level of experience.
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Conclusions

• The demonstrate just how strong of a role that peers can play in administrative
agencies (and in high skilled work settings), even when focusing on tasks that
are somewhat isolated and non-teambased in nature.

• Examiner granting decisions are of critical social welfare significance, as social
influences among examiners could reinforce and encourage positive granting
practices.

• As the Patent Office (or Congress) develops rules and programs to encourage
higher quality examination practices and more efficient targeting of granting de-
cisions, such social forces interacted with examination quality initiatives may
prove valuable to understand just how strong peer are.

• The importance of knowledge spillovers among co-workers is especially salient
now given the present transition to working from home during the COVID-19
pandemic.

• From a long-term perspective, telecommuting may reduce a range of other trans-
action costs for agencies and for their bureaucrats (and for firms and their em-
ployees). In this paper, we provide some empirical support for the countervailing
costs to knowledge flows and social influence from telecommuting.
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Questions & Comments?
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