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Patent  law  both  imposes  a duty on patent  applicants  to  submit  relevant  prior  art  to  the  PTO  and  assumes
that  examiners  use this  information  to  determine  an  application’s  patentability.  In  this  paper,  we  examine
the  validity  of  these  assumptions  by  studying  the  use  made  of  applicant-submitted  prior  art  by delving
into  the  actual  prosecution  process  in  over  a thousand  different  cases.  We  find  that  patent  examiners
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rarely  use  applicant-submitted  art  in  their  rejections  to narrow  patents,  relying  almost  exclusively  on
prior art  they  find  themselves.  Our  findings  have  implications  for a number  of  important  legal  and  policy
disputes,  including  initiatives  to improve  patent  quality  and  the  strong  presumption  of  validity  the  law
grants issued  patents—a  presumption  that  makes  patents  more  difficult  to challenge  in  court.

© 2013 Published by Elsevier B.V.

prior art to the PTO. Such conduct may  be less of a problem than
ibliometrics

. Introduction

Patent law imposes a duty of candor on patent applicants. They
ust disclose any material prior inventions, uses, and publications

“prior art”) of which they are aware to the Patent and Trademark
ffice (PTO); failure to do so can render the resulting patent unen-

orceable. The idea is that applicants should help patent examiners
ecide whether an invention is patentable by submitting what is

ikely to be the most relevant information. And we  trust that exam-
ners will do so; when the patent issues we imbue it with a strong
resumption of validity.

In this paper, we study the use made of those submitted prior
rt references by delving into the actual prosecution process in
ver a thousand different issued patents. We  find, to our surprise,
hat patent examiners did not use applicant-submitted art in the
ejections that narrowed claims before these patents issued, rely-
ng almost exclusively on prior art they find themselves. This is not
imply because the applicants have “drafted around” the art they
ubmitted. Even late-submitted art is not commonly used by exam-
ners in their rejections. Nor does the explanation appear to be that
pplicant art is uniformly weak. We  also provide evidence suggest-
ng examiners are less likely to use prior art discovered by foreign

earch authorities for the same invention, art that is presumably
f better than average quality and relevance. Taken together, the
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el.: +1 212 305 7293.

E-mail addresses: bns3@columbia.edu, bhaven@gmail.com (B. Sampat).

048-7333/$ – see front matter ©  2013 Published by Elsevier B.V.
ttp://dx.doi.org/10.1016/j.respol.2013.01.003
evidence points toward myopia as a plausible explanation: exam-
iners tend to focus on references that they themselves identify.

Our findings have potential implications for policy initiatives
that aim to improve patent quality through bringing more “prior
art” before examiners, under the theory that with better access to
prior art they would be less likely to issue patents of question-
able validity. These include proposals that encourage outsourcing
of search to applicants, to third party searchers, or worksharing
with foreign patent offices. If examiners pay attention mainly to
art they find for themselves, these proposals might generate prior
art that will fall on deaf ears and go unused. Our results also have
implications for patent law: it is far from clear that the law should
presume a patent valid over applicant cited art if the examiner
has not given much consideration to these references. The pre-
sumption of validity, which makes a patent harder to challenge
in patent infringement litigation, is based on the assumption that
patent office thoroughly tested the patent’s claims for validity. Our
findings bring this assumption into question. They therefore have
implications for current policy debates that have occupied both the
courts and Congress. Our conclusions also have implications for the
legal doctrine of inequitable conduct, the willful failure to submit
previously thought—not because applicants don’t try to deceive the
PTO, but because any effort to do so may  be wasted.1 Finally, our

1 The doctrine of inequitable conduct may still be important when applied to
non-prior-art information like false assertions of unexpected results to overcome
obviousness or representations regarding whether a prior use by the applicant
was  experimental or not. Thus, our findings do not argue for elimination of the
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Given the importance of cited prior art in later litigation, we
C.A. Cotropia et al. / Rese

ndings appear to challenge some of the assumptions underlying
he use of citation data as indicators by scholars of research pol-
cy, joining a growing literature analyzing the economic and social

eaning of citation-based indicators (e.g. Alcacer et al., 2009).
In Section 2 we provide background on the collection of informa-

ion in the patenting process, and the presumption of validity that
esults. We  present our data in Section 3. In Section 4 we  discuss
mplications. In Section 5 we summarize and conclude.

. Patent examination, prior art, and the presumption of
alidity

The Patent and Trademark Office (PTO) examines patent appli-
ations to decide whether the government should issue a patent.
n applicant submits a description of the invention, along with
hat they propose to claim as their own. Applicants must also sub-
it  any “prior art” (relevant prior publications and inventions) of
hich they are aware, but have no obligation to search for prior art

Cotropia, 2009).
Applications are assigned to examiners skilled in the general

eld of the invention. Those examiners are tasked with reading
he application, conducting their own prior art search, reading and
valuating that art, and evaluating the application in a back-and-
orth written (and sometimes oral) colloquy with the applicant.
xaminers have a significant caseload, and can devote on average
nly about 18 hours over 3–5 years to searching for, evaluating,
nd applying the prior art to the application (Lemley, 2001). Appli-
ants dissatisfied with the examiner’s decision can (and often do)
efile one of several forms of continuation application to try again
Lemley and Moore, 2004). At the end of the day, applicants obtain
atents in about 75% of all cases (Lemley and Sampat, 2009).

Issued patents enjoy a strong presumption of validity that can be
vercome only by clear and convincing evidence. The theory under-
ying that presumption is that the PTO has vetted the patent and
heir expert opinion is entitled to deference. If a scientific expert
as considered whether the patent should be granted, a court is
eluctant to second-guess that judgment lightly.

In recent years the strong presumption of validity afforded
atents has come in for substantial criticism (Lemley et al., 2005;
ichtman and Lemley, 2007). Critics point out that the PTO opera-
es under substantial resource constraints (Lemley, 2001), with
kewed incentives (Lemley and Moore, 2004), and without the ben-
fit of third-party participation (Thomas, 2001). Further, the PTO
ltimately issues a patent to a large majority of the applicants who
eek one (Lemley and Sampat, 2010). And nearly half of the patents
hat do issue and are later litigated turn out to be invalid (Allison
nd Lemley, 1998). The PTO seems positioned to narrow claims in
atent applications, but generally not to reject applications (Lemley
nd Sampat, 2012).

Some of those bad patents have costs (Farrell and Merges, 2004).
t a minimum they impose substantial attorneys’ fees on defen-
ants, a median of over $5 million per case in major lawsuits (AIPLA
urvey, 2011). They may  also lead small companies to drop prod-
cts rather than defend their legality (Chien, 2009; Graham and
ichelman, 2008) and cause others to pay too much money to
icense the patent rather than face the risk of an injunction (Lemley
nd Shapiro, 2007). And in the biomedical industries, the mere
ssuance of a patent invokes a set of regulatory mechanisms that
locks market entry by competitors for a substantial period of time

Hemphill and Sampat, 2012).

Despite these problems, it seems unlikely that the courts
r Congress will soon eliminate or weaken the presumption of

nequitable conduct doctrine entirely, but they do call into question the most com-
on use of that doctrine.
olicy 42 (2013) 844– 854 845

validity. It is more plausible that they will change the structure of
the presumption. Before 1982, the presumption was largely limited
to prior art actually considered by the patent examiner.2 (Lichtman
and Lemley, 2007). The Federal Circuit expanded that presumption
to apply to all invalidity arguments, whether or not they had been
considered by the examiner (Ultra-Tex Surfaces Inc. v. Hill Bros. Chem.
Co. [Fed. Cir. 2000]). The application of the presumption to prior art
not before the PTO was  called into question by the Supreme Court
in KSR Int’l Co. v. Teleflex Inc., which said “the rationale underlying
the presumption—that the PTO, in its expertise, has approved the
claim—seems much diminished” with regard to art not before the
PTO. But the Supreme Court declined to change that presumption
in 2011 in Microsoft Corp. v. i4i LP.  It did, however, hold that courts
should instruct jurors that it was  easier to prove a patent invalid
using evidence not considered by the patent examiner.

As a practical matter, whether prior art was before the exam-
iner turns out to matter whether or not the law says it does. Allison
and Lemley find that fact finders are far more likely to invalidate
a patent on the basis of prior art not before the PTO (Allison and
Lemley, 1998). The reason is intuitive: judges and juries not techni-
cally trained are unlikely to second-guess the decision of the expert
examiner to allow the patent, but they may  be much more receptive
to arguments that the examiner never got to hear about a particu-
lar piece of prior art and would have rejected the application if she
had.

That fact in turn gives applicants who hope to enforce their
patents an incentive to disclose, and perhaps even to search for,
prior art (Sampat, 2010). Disclosure of prior art to the PTO can
help “bulletproof” a patent in later litigation. There are other incen-
tives for disclosure as well. The PTO imposes a duty of candor on
applicants, requiring them to disclose what they know. A deliberate
failure to disclose material prior art is inequitable conduct that ren-
ders the entire patent unenforceable (Cotropia, 2009). Applicants
may  weigh these incentives to disclose against the perceived risk
of disclosure: that the PTO will refuse to grant a patent at all, or will
narrow it in ways that render it less useful. Prior work suggests that
that balance differs by industry; at a minimum, applicants are much
more likely to search in some industries than in others (Lemley and
Sampat, 2012).

It is reasonable ex ante to assume that applicant-submitted prior
art will be the most important to the evaluation of the application.
After all, the applicant is closest to the invention, and ought to be
best positioned to know about the most relevant prior art (Cotropia,
2009). Further, important categories of prior art such as prior sales
and public uses do not show up in publications, and are accordingly
unlikely to be found by patent examiners. That information is more
likely to be in the possession of applicants (Cotropia, 2009).

Thus, it matters to the law whether an examiner actually has
prior art in front of them when conducting the examination. It is
quite plausible that it will matter more in the near future. And there
are ex ante reasons to assume that the most significant prior art
will be that submitted to the examiner by the applicant (Cotropia,
2009).

3. How examiners evaluate prior art

3.1. Sources of prior art
set out to examine how examiners actually consider prior art, rec-
ognizing the individual variation in examiner behavior (Cockburn

2 Before 2001, it was impossible to distinguish applicant-provided from
examiner-provided art, so the rule was applied to all art cited on the face of the
patent.
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Table 1
Prior art references in a 1% sample of patents issued in 2007, by type and source.

Type of prior art Total number
of citations

Share from
applicants (%)

Foreign 6021 94
Non-patent literature 9444 94
Patent 26,932 66
Total 42,397 76

Notes: Table shows all prior art references cited on the front page of a 1% sample
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n  = 1564) of U.S. patents issued in 2007. Patent data obtained from the USPTO Cassis
atabase. Citation data obtained from USPTO bulk data files. “Applicant” references
re  those that are not indicated as “cited by examiner.”

t al., 2003; Tu, 2012; Lemley and Sampat, 2012). In particular,
e explore in this paper the roles different types of prior art

rom different sources play in the prosecution process for issued
atents. Do examiners—themselves constrained in their searching
bility—actually pay attention to applicant disclosed art, relying on
t in rejecting applications during prosecution?3

Answering this question requires case-by-case evaluation of
rosecution histories. We  started with a 1% random sample of all
tility patents issued in 2007, or 1564 patents. For each of these
atents, we collected all applicant and examiner references, by
ype.

Since 2001, front pages indicate whether references come from
xaminer searches or applicant Information Disclosure Statements
IDS) (Sampat, 2010; Alcacer et al., 2009; Thompson, 2006). We
resent the summary results in Table 1.

Over three-quarters of the submitted art against which
atentability is evaluated (32,208/42,397 references) comes from
pplicants. Overall, most of the art (64%) is previous U.S. patents or
atent applications. Notably, examiners account for a much larger
hare of citations to U.S. patents than of other types of art. Exam-
ners account for 34% of citations to U.S. patents, versus 6% for
on-patent art and for foreign patents.4 This is consistent with
rior suggestions that patent examiners primarily search prior
.S. patents (Thomas, 2001). They have less ability to search for-
ign patents and unpublished sources of non-patent art, so the
verwhelming majority of other references are those provided by
pplicants.5

.2. Examiner rejections

We  are interested in the extent to which these different types
f art are used in examiner rejections. To assess this, we  collected
mage file wrappers for each of the citing patents from PTO’s the
atent Application Information Retrieval (PAIR) database. The PAIR
le wrappers are generally (though not always) in image PDF form,
aking them difficult to use for large sample analysis. Accordingly,
e transcribed all examiner office actions—final and non-final

ejections—and converted them to ASCII format. We  similarly

oded information from Information Disclosure Statements—the
orms on which applicants typically submit prior art, also kept as
DF files in the PAIR database—since in some of the analyses below

3 We  do not look at use of applicant information outside of references, like prior
ales, public uses, etc., that could render a patent claim invalid.

4 Using data on citing patents issued between 2001 and 2003, Alcacer et al. (2009)
nd that 59% of citations to U.S. patents are from applicants (p. 420; Table 1, Column
).  The difference between this figure and ours, 66%, reflects a fairly smooth increase
ver time and is an interesting issue to explore, though beyond the scope of our
aper. See http://dvn.iq.harvard.edu/dvn/dv/boffindata for the raw data.
5 For example, Thomas (2001) argues that “[i]n comparison to much of the

econdary literature [non-patent art], patents are readily accessible conveniently
lassified, and printed in a common format. Identification of a promising secondary
eference, and full comprehension of its contents, often prove to be more difficult
asks” (Thomas, 2001, p. 318).
olicy 42 (2013) 844– 854

it is important to know not only whether the prior art reference
comes from an examiner, but also the timing of when it was sub-
mitted. We  also collected the transaction history from PAIR. That
transaction history shows every filing and procedural step in the
patent prosecution process (Lemley and Sampat, 2012). These data
are used in analyses analyzing the timing of prior art submission.

Under the U.S. Patent code, claims can be rejected for several
reasons. We  categorized examiner rejections into several basic cat-
egories:

• Section 101: Subject Matter Eligibility or Utility: rejecting the
claimed invention because it either is directed to ineligible sub-
ject matter, such as a law of nature, physical phenomena, or
abstract idea, or is not useful.

• Section 102: Novelty: rejecting the claimed subject matter
because it is not novel at the time of invention and is described in
a printed publication or publicly used or sold in the United States
more than one prior to the filing of the patent application.

• Section 103: Non-Obviousness: rejecting the claimed invention
because it is an obvious advance over what was known at the
time of invention.

• Section 112: Disclosure: rejecting the claimed invention because
the patent fails to adequately describe and enable others to
practice the invention or fails to clearly define what is claimed.

• Section 121: Restriction requirements: restricting the patent
application to a single invention because the application includes
two or more independent and distinct inventions.

The office actions cite the specific reasons for rejection, generally
in standardized form.6 This allows us to parse the file for the type
of rejection, and, when rejections are based on prior art, what art is
used in the rejections. Consistent with Lemley and Sampat (2009),
17% of the patents in our sample were issued with no rejection,
leaving 1316 of the patents with at least one rejection.7 We  parsed
the office actions to assess types of rejections employed in either
initial or “final” office actions, by broad art unit. We  present the
results in Table 2.

We note that “restriction requirements” under section 121 are
much more common in chemicals and biotechnology, as some
anecdotal evidence has previously suggested. But because they are
not rejections on the merits, we  do not consider them further in
this paper. Section 112 rejections (primarily written description
and enablement are also much more common in biotechnology
than in other fields: 72% of all patents in this art unit had a writ-
ten description or enablement rejection. Section 101 rejections are
much more common in computers and biotechnology than in other
technologies. These are fields where issues about patent-eligible
subject matter have been most pronounced. Because these are not
prior-art based rejections, we  do not consider them further here.

3.3. Types of prior art used in novelty (102) and non-obviousness
(103) rejections

The bulk of all patents with rejections (1192 of 1316) have at

least one 102 or 103 rejection, i.e. one rejection relying on prior
art. To determine who supplied the reference actually used by
examiners in the 1192 patents with novelty (section 102) and non-
obviousness (section 103) rejections, we coded all of the art cited

6 For example, a non-final rejection of claims in patent 7,235,478 reads “Claims
1-5, 7-13, 16, 18, 20 are rejected under 35 U.S.C. 102(b) as being unpatentable by
Hsu  (US 6,562,696).” This standard language is dictated by the Manual of Patent
Examining Procedure (“MPEP”).

7 This information comes from the office actions. It is consistent with that from
transaction history.

http://dvn.iq.harvard.edu/dvn/dv/boffindata
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Table 2
Share of patents with different types of rejections, by art unit.

Art unit N 101 (%) 102 (%) 103 (%) 112 (%) 121 (%) Any rejections (%)

1600 biotechnology 143 24 66 50 72 21 82
1700 chemicals 177 8 84 73 56 25 91
2100 computers 153 29 85 67 52 9 93
2600 communication 236 16 78 62 35 11 82
2800 semiconductors 457 9 72 58 24 11 79
3600 transportation 183 4 72 50 46 9 78
3700 mechanical 215 7 79 62 35 9 84

Total 1564 12 76 60 40 13 83

Notes: Table shows rejection patterns for a 1% sample (n = 1564) of U.S. patents issued in 2007. Patent data obtained from the USPTO Cassis database. Art units indicate
the  USPTO examining group that examined a patent; information obtained from the USPTO Patent Application Retrieval Information (PAIR) database. Rejection data were
obtained from examiner “Office Actions” obtained from the Image File Wrappers of issued patents. Section 101 rejections are for non-patentable subject matter. Section
1 s for non-obviousness (in light of prior art). Section 112 rejections indicate that a claim
f ctions are “restriction requirements” indicating that the patent includes multiple distinct
i 102 and/or Section 103) rejection during prosecution.
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Table 4
Whether a reference is used in a rejection, by type of prior art and source.

Type of prior art Share of all
applicant
references used in
making a rejection
(%)

Share of all
examiner
references used in
making a rejection
(%)

Foreign patent (n = 4779) 2.9 49.2
Non-patent literature (n = 6834) 1.1 29.5
U.S.  patents (n = 20,568) 1.9 36.4

Total (n = 32,181) 2 39.5

Notes: Table provides data on all 32,181 prior art references in the 1192 patents in our
sample that had at least one prior art-based (i.e. Section 102 and/or 103) rejection
during prosecution. (Across these patents, 63% of references to U.S. patents, 93%
of  references to non-patent literature, and 94% of references to foreign patents are
from applicants, similar to the figures reported in Table 1 for the full 1% sample of
patents issued in 2007.) Data on whether a reference was used in a rejection based
on parsing the text of Office Actions. Patent data obtained from the USPTO Cassis
database. Rejection data were obtained from examiner Office Actions obtained from
02  rejections are for lack of novelty (in light of prior art) and Section 103 rejection
ailed  to satisfy the written description (enablement) requirement. Section 121 reje
nventions. Overall, 76% of the issued patents (1192) had a prior art based (Section 

n the 1192 patents that had at least one claim rejected under sec-
ions 102 or 103, and used text-matching algorithms to map  each
eference to an observation in the dataset of all applicant- and
xaminer-submitted references. For a small number of patents (25)
hosen at random, we also determined whether each of the cited
eferences were used by examiners through reading the full text
f the office actions; the algorithm and hand-coded results were in
greement for 97% of references.

As in the overall sample, most of the art cited in the patents
here there were prior art-based rejections comes from applicants,
ot examiners. Applicants submitted 23,664 of the 32,181 prior art
eferences cited in patents with at least one prior art-based rejec-
ion, or 73.5%. Of the 32,181 total references, 3358, or about 11%,
re used in examiners’ rejections. That fact itself is worthy of note;
he overwhelming majority of art that appears on the face of the
atent is not in fact discussed in the course of patent prosecution
r used as the basis for a prior art rejection.

Table 3 also provides evidence that examiners tend overwhelm-
ngly to rely on examiner-supplied references: only about 2% of
pplicant references are cited in rejections, while over a third of
xaminer references are. Viewed another way, of the references
xaminers use to reject claims, only 12.7% come from the appli-
ants, while 87.2% come from examiners. And that applicant share
epresents an upper bound. Art is listed as applicant-submitted if
pplicants submit it, even if it is also found independently by an
xaminer during a search (Manual of Patent Examination Proce-
ure §1302.12). We  have no way to tell what fraction of the 12.7%
as in fact also found independently by examiners during a search.
Clearly, then, examiners focus almost exclusively on art they
nd themselves in considering whether a patent application is new
nd nonobvious. The question is why.

able 3
pplicant and examiner references, and whether they are used in 102 or 103 rejec-

ions (based on citations in patents with at least one rejection).

Source of reference Not used in a
rejection

Used in at least
one rejection

Total

Applicant 23,209 455 23,664
Examiner 5414 3103 8517

Total 28,623 3558 32,181

otes: Table provides data on all 32,181 prior art references in the 1192 patents in our
ample that had at least one prior art-based (i.e. Section 102 and/or 103) rejection
uring prosecution. “Source of reference” indicates whether the prior art reference
a  U.S. patent, foreign patent, or reference to non-patent literature) was cited by
xaminer or by applicant. Data on whether a reference was used in a rejection
ased on parsing the text of examiner Office Actions. Patent data obtained from the
SPTO Cassis database. Rejection data were obtained from examiner. Office Actions
btained from the Image File Wrappers of issued patents. Citation data obtained
rom USPTO bulk data files.
the Image File Wrappers of issued patents. Citation data obtained from USPTO bulk
data  files.

One possible explanation relates to differences in the types of
prior art cited by applicants and examiners. There surely are such
differences; as we  noted above, applicants are more likely to submit
foreign patents and non-patent prior art, both because examiners
tend to confine their searches to prior U.S. patents and because
many types of non-patent prior art are not easily searchable.8 So if it
happened to be that prior United States patents are the most impor-
tant source of prior art, the fact that examiners disproportionately
search those might explain our results. For a first cut assessment
of this, we recalculated these numbers based on types of prior art
cited. Table 4 shows the results:

Of the applicant citations to U.S. patents, over 98% are not used
by examiners in rejections.9 Over 90% of the U.S. patents used
in rejections emanate from examiner searches, rather than from
applicants. The percentage of applicant-submitted foreign and non-
patent art used in rejections is also low: examiners used only 2.9% of
the applicant-submitted foreign patents and 1.1% of the applicant-
submitted non-patent art. However, applicant-submitted foreign
patents and non-patent art account for a higher share of all rejec-

tions made by examiners using foreign and non-patent art (46% and
32%, based on unreported calculations). This is because examiners
themselves are less likely to have access to, and therefore less likely

8 Our definition of prior art includes 102(b) art created by the applicant as well
as  third-party prior art.

9 Note that we  are conditioning here on 102 or 103 rejections. The actual share of
applicant references employed in rejections across all patents would be even lower.
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o cite, these other types of prior art than applicants. Collectively,
hese data are inconsistent with the idea that our results are driven
y the greater importance of U.S. patents as prior art. It is not all
r even most U.S. patents, but rather those found by examiners, on
hich examiners seem to rely.

The data above do not account for potential industry effects. Per-
aps the differences can be explained by the behavior of examiners
r applicants in different industries. To assess this we also control
or 3-digit patent classes, and estimated linear probability mod-
ls relating whether a citation was used to the source (examiner
r applicant) and the type of citation (U.S. patent, foreign patent,
on-patent literature).10 The unit of analysis is a cited reference.
e  also controlled for several patent characteristics. These include
hether the citing patent was a continuation or divisional of a pre-

ious application (rather than an original application), as well as
he patent application year. Table 5 shows the baseline results.11

Model 1 includes patent characteristics and dummy  variables
ndicating whether a citation is a non-patent reference or a foreign
atent citation. The left-out category is U.S. patent citations. The
esults show that after controlling for patent class and application
haracteristics, non-patent prior art and foreign prior art respec-
ively are 9.8 and 10.4 percentage points less likely to be used in a
ejection than U.S. patent citations.

Model 2 includes a dummy  variable indicating whether a cita-
ion is an applicant citation. All else equal, applicant citations are 35
ercentage points less likely to be used in a rejection than examiner
itations. Moreover, on including the applicant citation indicator,
he magnitude of the differences (across types of prior art) in the
hance that a citation is used in a rejection diminish sharply; that
s because that most citations to non-patent literature and foreign
atents come from applicants.

Model 3 examines this in more detail, including interaction
erms between types and sources of prior art. The results show
hat the probability a given reference will be used in a rejection is
ignificantly higher for examiner citations than applicant citations
or all categories of prior art, though the difference varies from 28
ercentage points less use of applicant-provided non-patent art to
s much as 48 percentage points less use of applicant-provided for-
ign patents. Interestingly, on inclusion of these interaction terms,
he coefficient on the foreign prior art dummy  is positive and sig-
ificant, indicating that examiner-located foreign patents are more

ikely to be used in a rejection than examiner-identified U.S. patents
the left-out category).

Each of these models demonstrates that the examiner pref-
rence for examiner-found rather than applicant-submitted art
annot be explained as a function of the type of art being submitted
r the field of technology.12

What, then, is going on? Other possible explanations are that
he applicant-cited art may  just not be very relevant, or it may
e submitted in such a way that examiners cannot evaluate it
ffectively. A particular version of this concern is “flooding the
atent office”: that patent applicants provide so much prior art as
o be useless. For example, Popp et al. (2004),  who  interviewed
umerous examiners for their study of patent office practice,
ote “All of the examiners we interviewed complained about

pplications which arrive with box loads of supporting refer-
nces. Examiners often suggested that an application with no
eferences at all would be preferable, since the examiner could

10 We  estimated logit analogs of each of the ordinary least squares regressions in
his paper. The estimated marginal effects are similar. These results are available on
equest.
11 We  report robust standard errors, clustered on citing patents.
12 We  also estimated models with citing patent fixed effects, controlling for the
uality of the application as a whole. Results are similar, and available on request.
olicy 42 (2013) 844– 854

research it himself instead of being saddled with the existing
reference list to edit.” (13). A recent blog entry by an exam-
iner also observes: “The trend today seems to be toward more
and more extensive IDSes, usually with less and less relevant art
cited.” (http://just-n-examiner.livejournal.com/33286.html). Cit-
ing too many references may  be beneficial to the patentee if
it causes an examiner to fail to process those truly material to
patentability: if granted, these patents would earn a presumption of
validity as against the cited art without ever having been substan-
tively evaluated against that art (Sampat, 2010; Cotropia, 2009).

We cannot identify relevance of individual prior art references
given the large number of patents and citations in our sample.
Instead, to test for the flooding effect, in Model 4 we re-ran the
specification in Model 2, but this time interacted the indicator for
whether a reference was  an applicant citation with an indicator for
whether the total number of applicant-submitted references in the
patent was in the first, second, third, or top quartile.13 The results
show a slight decrease in the likelihood that a given applicant cita-
tion is used in a rejection as the total number of applicant citations
in that patent increases. While the likelihood that an applicant ref-
erence is used about 34 percentage points lower for citing patents
in the first, second, and third quartiles of volume of art cited, it is
36 percentage points lower for the top quartile. However, this dif-
ference is statistically insignificant and small. Flooding the patent
office is thus unlikely to be the main explanation for why  applicant
art is not used.

This does not, however, rule out the broader claim that
non-examiner references are less relevant to the question of
patentability. We examine this in other ways below. But first, we
examine the timing of prior art submissions.

3.4. Timing of art submissions by applicants

Another possibility is that applicants only cite art that supports
their claims, either because they deliberately withhold art that
would invalidate their claims or because they are careful to draft
their claims to avoid the prior art they are aware of and submit
(Lampe, 2012). In either case, applicant art would be unlikely to be
used in rejections because any art an applicant submits should not
invalidate a proposed patent claim. On this hypothesis, examiners
are considering applicant art, but it would not be expected to result
in rejections.

To examine this, we  determined which of the applicant prior
art references came in with the original application, and which
after the application was  submitted. As discussed above, the duty
of candor applies throughout prosecution process, and applicants
are obliged to disclose any new material art they learn of even after
applications are submitted. Frequently, though not always, this art
emanates from search reports from the examination of related U.S.
or foreign counterpart applications. The applicant is under a duty to
submit such art.14 Applicants could not have drafted their original
patent claims around this later-discovered art, so the hypothe-
sis that they did so cannot apply to that later-submitted art. At
the same time, the references are submitted before the examiner

writes her first office action, so the examiner has an opportunity to
consider them.

For a random subset of our sample, 962 issued patents, we col-
lected the date of the information disclosure statement when an

13 The top quartile includes patents with over 25 citations. We also examined
this by decile, with the top decile comprised of patents with over 204 citations.
Results were similar to those using quartiles; we report the latter for expositional
convenience.

14 Molins PLC v. Textron Inc., 48 F.3d 1172, 1180 [Fed. Cir. 1995].

http://just-n-examiner.livejournal.com/33286.html
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Table 5
Linear probability models with class and year effects [dependent variable: was  citation used in a rejection?].

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

Non-patent citation −0.0979*** −0.0125* −0.0749* −0.0124*

(0.00840) (0.00511) (0.0302) (0.00510)
Foreign patent citation −0.104*** 0.00452 0.120*** 0.00201

(0.00816) (0.00548) (0.0331) (0.00539)
Citing patent a continuation −0.0644*** −0.00845 −0.00820 −0.00522

(0.00928) (0.00711) (0.00708) (0.00725)
Citing patent a divisional −0.0457*** −0.00359 −0.00349 −0.000684

(0.0126) (0.00782) (0.00786) (0.00783)
Applicant citation −0.351***

(0.00994)
Applicant citation × non-patent citation −0.284***

(0.0300)
Applicant citation × foreign patent citation −0.475***

(0.0333)
Applicant citation × U.S. patent citation −0.351***

(0.0102)
Applicant citation × total citations in bottom quartile −0.340***

(0.0174)
Applicant citation × total citations in second quartile −0.339***

(0.0126)
Applicant citation × total citations in third quartile −0.339***

(0.0111)
Applicant citation × total citations in top quartile −0.358***

(0.0108)
Constant 0.250*** 0.419*** 0.420*** 0.418***

(0.0519) (0.0418) (0.0432) (0.0425)
Observations 32,181 32,181 32,181 32,181

Notes: Table shows estimates from linear probability models relating whether a citation was  used in a rejection to type of citation and source of citation. The models are
estimated over all 32,181 prior art citations in the 1192 patents in our sample that had at least one prior art-based (i.e. Section 102 and/or 103) rejection during prosecution.
Model 1 related the probability the citation is used to type of citation (the left-out category is U.S. patent citations) and indicators for whether the citing patent is a continuation
or  divisional. Model 2 adds an indicator for whether the reference is an application citation. Model 3 adds interaction terms between citation source and type. Model 4 interacts
whether a citation is an applicant citation with the total number of backward citations in the patent. All models include dummy variables for 248 three-digit patent classes
and  twelve application years. Heteroskedasticity-consistent standard errors, clustered on citing patents, are reported in parentheses.

* p < .05.
** p < .01.

*** p < .001.

Table 6
Share of applicant prior art arriving after initial filing, by type.

Type of prior art Share arriving post-docket,
pre-office action (%)

Foreign patents 16.7
U.S. patents 21.9
Overall 20.6

Notes: Table show data on the timing of arrival of different types of prior art for the
962  patents for which we  have full text of Information Disclosure Statements coded
(drawn from the 1192 patents with at least one prior art rejection in our sample).
The 962 patents had 16,490 applicant citations to Foreign Patents and U.S. Patents,
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nd  22,463 total (applicant and examiner) citations to these types of prior art. Post-
ocket, pre-office action citations are those that are submitted after the application
as docketed to an examiner, but before the examiner’s first office action.

pplicant reference was first submitted.15 We  compared this to
he docket date, or when the application was first assigned to a
atent examiner. Unfortunately, we were unable to collect this
or non-patent references; the idiosyncrasies in recording proved
oo difficult to allow reliable concordance. Accordingly, we restrict
nalyses in this section to citations to U.S. and foreign patents.

Of the 16,490 applicant citations associated with the sample of
atents where we have IDSes coded, nearly a quarter arrive during
his post-docket, pre-office action period. Because docketing does

ot occur until an average of 9 months after filing, these references
re unlikely to be ones submitted with the original application.
able 6 shows that 22% of the applicant-submitted references to

15 Our access to the text of the IDSes ended after the 962nd patent we  coded. Since
e  coded the patents in random order, this sub-sample is likely to be representative

f  the full sample.
U.S. patents and 17% of the references to foreign patents arrive after
the original claims were submitted.

Table 7 shows the results from linear probability models relating
whether a reference was  used in a rejection to whether it is an
applicant reference arriving before the docket date or an applicant
reference arrived after the docket date but before the first office
action (the left out category is for examiner citations). We  estimate
this model overall (Model 1) and separately by type of prior art.

Similar to the results above, in this subsample applicant refer-
ences are significantly less likely to be used in rejections, overall and
separately by type of prior art. However, overall and for citations
to non-patent literature and U.S. patents, there is no significant
difference between later and earlier arriving art.

To recap, if the reason that examiners generally ignore applicant
citations were that applicants are drafting their applications around
this art ex ante, we would expect that later arriving applicant prior
art would be more likely to be cited. Overall, the estimates from the
models in this section do not support this hypothesis, or at least
suggest that this cannot be the main explanation. Examiners seem
to cite the art they find, not art that comes from outside, regardless
of its timing.

3.5. Testing the quality of applicant-submitted art

In the discussion of applicants possibly “flooding the patent
office”, we  suggested one possible reason why citations not identi-
fied by the examiner are not used in rejections is that they are low

quality—not really material to patentability. Citations that enter the
process because of foreign search reports would seem less vulnera-
ble to this criticism, since, by definition, they were deemed relevant
by another patent office. Examining whether these citations are
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Table 7
Models incorporating timing of applicant citation [dependent variable: was citation
used in a rejection?].

All citations U.S. patent
citations

Foreign patent
citations

(1) (2) (3)

Applicant citation −0.361*** −0.355*** −0.476***

(0.0116) (0.0122) (0.0392)
Late applicant citation 0.0100 0.00663 0.0268

(0.00803) (0.00938) (0.0141)
Citing patent a continuation −0.0111 −0.00870 −0.0254

(0.00879) (0.0104) (0.0141)
Citing patent a divisional 0.00244 0.00109 −0.00660

(0.0100) (0.0125) (0.0139)
Constant 0.410*** 0.385*** 0.729***

(0.0305) (0.0280) (0.0890)
Observations 22,463 17,947 4516

Notes: Table shows estimates from linear probability models relating whether a cita-
tion was used in a rejection to source of citation and timing of citation. The models
are  estimated over prior art citations in the 962 patents for which we have full text
of  Information Disclosure Statements coded (drawn from the 1192 patents with at
least one prior art rejection in our sample).
Model 1 estimated over all 22,463 citations to U.S. and foreign patents in these
patents. Late applicant citations are those that are submitted after the applica-
tion  was docketed to an examiner, but before the examiner’s first office action.
The left out category is for examiner citations. Models 2 and 3 estimated sepa-
rately over citations to U.S. patents and foreign patents, respectively. All models
include dummy  variables for 248 three-digit patent classes and twelve application
years. Heteroskedasticity-consistent standard errors, clustered on citing patents, are
reported in parentheses.

* p < .05.
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Table 8
Models incorporating EPO late citations [dependent variable: was citation used in a
rejection?].

All citations U.S. patent
citations

Foreign patent
citations

(1) (2) (3)

Applicant citation −0.361*** −0.355*** −0.476***

(0.0116) (0.0122) (0.0392)
Late applicant

citation
0.00745 0.00489 0.0229

(0.00808) (0.00948) (0.0144)
Late  EPO provided

“X or Y” citation
0.102* 0.101 0.0768

(0.0517) (0.0584) (0.0611)
Citing patent a

continuation
−0.0107 −0.00842 −0.0249

(0.00879) (0.0104) (0.0141)
Citing patent a

divisional
0.00274 0.00128 −0.00592

(0.0100) (0.0125) (0.0139)
Constant 0.408*** 0.384*** 0.727***

(0.0308) (0.0281) (0.0899)
Observations 22,463 17,947 4516

Notes:  Table shows estimates from linear probability models relating whether a
citation was used in a rejection to source of citation and timing of citation. The
models are estimated over prior art citations in the 962 patents for which we have
full text of Information Disclosure Statements coded (drawn from the 1192 patents
with at least one prior art rejection in our sample). Model 1 estimated over all 22,463
citations to U.S. and Foreign Patents in these patents. Late applicant citations are
those that are submitted after the application was  docketed to an examiner, but
before the examiner’s first office action. Late EPO provided citations are late citations
that were cited on an EPO search report for the “twin” application in Europe, i.e. those
applicant citations likely discovered through EPO searches. The left out category
is  for examiner citations. Models 2 and 3 estimated separately over citations to
U.S. patents and foreign patents, respectively. All models include dummy variables
for 248 three-digit patent classes and twelve application years. Heteroskedasticity-
consistent standard errors, clustered on citing patents, are reported in parentheses.

*

** p < .01.
*** p < .001.

sed by U.S. examiners can thus help us distinguish whether exam-
ner inattention to others’ cites reflects parochialism, or lack of
elevance of other citations.

Unfortunately, there is no systematic record of whether art
omes from foreign search reports or not. However, for the late-
rriving references identified above, we collected information on
hich were cited in the search reports for corresponding “twin”

pplications filed at the European Patent Office (EPO), using data
rom the EPO’s online database (EPO, 2012).16 Here again we focus
n citations to U.S. and foreign patents, since it is difficult to match
on-patent prior art across sources. We  focus on the subset of “X”
nd “Y” EPO citations, those most relevant to patentability (Harhoff
nd Reitzig, 2004), based on information from the European Patent
egister (EPO, 2012a).  For each cited reference, we also collected

nformation from the Espacenet database (EPO, 2012b)  on equiva-
ent applicants also published in other jurisdictions. Using these
ata, we flagged the subset of late arriving citations that were
arked as X and Y citations on EPO search reports and were not

edundant to patents already cited in the U.S. by the applicant or
xaminer.

Of the 3397 late-listed applicant references to U.S. and foreign
atents, about 1.5%, or 53 were X and Y references cited in corre-
ponding EPO patents, and are thus likely to be relevant references
isclosed in the U.S. because of arrival of an EPO search report.17

ote that we cannot rule out that some of the other references are
rom foreign searches by other patent offices or the applicant them-

elves. But under the hypothesis that relevance matters, those that
efinitely come from the EPO should be more likely to be used by
xaminers than a mix  of cites that do and do not.

16 www.epoline.org.
17 Unlike the U.S., in the EPO applicants do not have a prominent role in prior art
rovision: the bulk of references are from examiners. We do, however, restrict our
ttention to EPO references identified as emanating from “examiner search” rather
han “applicant.”
p < .05.
** p < .01.

*** p < .001.

To examine if these citations are treated differently, we esti-
mated models relating whether a reference was used to whether
it is an applicant cite, a late applicant cite, or a late applicant ref-
erence cited in a corresponding EPO patent. Table 8 shows results
overall (Column 1), and separately for U.S. patents (Column 2) and
foreign patents (Column 3).

Overall, the late arriving EPO-listed applicant cites to U.S.
patents have about a 10 percentage point higher likelihood of cita-
tion than other late arriving applicant cites, statistically significant
at the 5% level. When we examine U.S. and foreign patent cita-
tions separately, in Columns 2 and 3, the magnitudes are similar
but statistically insignificant, reflecting smaller sample size.

The results from the pooled sample provide some evidence that
more “relevant” cites from sources other than U.S. examiners are
somewhat more likely to be used. However, the magnitudes are
small relative to the overall gap between examiner and other cites.
Even cites to U.S. patents coming from EPO-reports are 26 percent-
age points less likely to be used in rejections than cites found by the
examiner herself. While these results should be interpreted cau-
tiously since they are based on a small number of citations, at least
based on this set the lack of relevance of non-examiner cites does
not provide a complete explanation.18
A caveat to this discussion is that we are looking only at issued
patents. It is possible that patent applications are rejected because
of applicant-submitted prior art and subsequently abandoned,

18 In future work, it may  be useful to examine a sample better powered to assess
these differences, e.g. to start with large sample of U.S. patents that have corre-
sponding later-filed EPO applications.

http://www.epoline.org/
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nd that it is only in provisionally-rejected-but-ultimately-allowed
pplications that examiners ignore applicant-submitted prior art.
f that were true, the duty of candor and inequitable conduct

ay  be working. We  hope to explore this directly in subse-
uent research, though we can’t think of a reason why  selection
ould work in this way. But to be cautious, our inferences at

his point should be limited to issued patents.19 In any event,
t least for the policy issues related to the presumption of
alidity, issued patents are the relevant sample.

. Explanations and implications

.1. Explanations as to why examiners do not rely on submitted
rt, and implications for initiatives to improve patent quality

Evaluation of patents against prior art is crucial for ensuring
hat issued patents are not overly broad, and that claims are legiti-

ately novel and non-obvious. Not surprisingly, initiatives to curb
he grant of low quality patents have focused on improving exam-
ner access to relevant prior art.

We find that examiners do not typically rely on an important
ource of art—that from patent applicants themselves—for their
ejections. The explanation does not lie in the industry or the nature
f the application. Nor can the tendency of applicants to tailor their
laims to fit the art they know about explain the results. Having
ejected these possibilities, what are the potential explanations?

One possibility is that applicants across all areas of art are over-
helmingly providing low quality art, or art that is irrelevant. On

his theory, examiners are paying attention to applicant-submitted
rt, but are finding it lacking in almost every case. This would sug-
est that the current rules designed to encourage disclosure of prior
rt (the duty of candor and the doctrine of inequitable conduct) are
ot working as intended. This would not necessarily mean appli-
ants are deliberately withholding known art; they might simply
e keeping themselves ignorant of that art, for example by refus-

ng to conduct a patent search. It’s even possible that inventors
nd patent attorneys are worse at searching than patent exam-
ners, though we are skeptical of that last possibility, particularly
ince some applicant-submitted art is in fact first found by patent
xaminers in other countries.

If the primary problem were that applicants are not finding, or
t least are not submitting, the best art, we might be inclined to
olicy solutions that drive the discovery and disclosure of better
rt. Potential solutions might include a requirement to search,20 a
equirement to explain the relevance of the prior art,21 or outsourc-
ng of search to professionals. It might also suggest that we  need
ven stronger inequitable conduct rules, particularly if we think
hat it is withholding rather than ignorance that keeps applicants
rom disclosing the good art.22
The data regarding EPO-identified art pushes against the expla-
ation that the low-quality of applicant art explains why it is
nderutilized. As shown in Table 8, even when EPO examiners have
ound art relevant to the patentability of an application, the U.S.

19 Between 70% and 75% of applications result in at least one patent (Lemley and
ampat, 2009).
20 There is no such requirement under current law.
21 There is no such requirement under current law. The PTO sought to impose one
n  2006, but it was  challenged in court and the PTO withdrew it in 2009 after a
restorm of complaints by patent lawyers (Tafas v. Kappos,  586 F.3d 1369 [Fed. Cir.
009]).
22 The Federal Circuit recently moved the law in the opposite direction (Therasense
nc. v. Becton, Dickinson & Co.,  649 F.3d 1276 [Fed. Cir. 2011] [en banc]), making the
eliberate withholding of information harder, not easier, to prove. There is also good
eason to believe that inequitable conduct rules prompt applicants to overcomply,
ue  to the high costs of non-compliance (Cotropia, 2009, pp. 767-70).
olicy 42 (2013) 844– 854 851

examiner is less likely to use the EPO-found art than her own art.
Since based only on a small set of prior art found by the EPO, these
results are not robust enough to speak conclusively on the issue
of quality of applicant-submitted art generally. But the available
data discount the explanation that applicants are submitting only
weak art. They therefore argue against stronger applicant search
requirements or stronger inequitable conduct rules.

Another possible explanation is that examiners are myopic:
focusing on the art that they find. This could be because of cog-
nitive biases; there is literature suggesting that people tend to
think more highly of things they do themselves than things others
provide to them (Buccafusco and Sprigman, 2012). Or it could be
a time-saving decision. Examiners operate under significant time
constraints, and they may  simply not have the time to read and
evaluate the art applicants submit, particularly if applicants have
“buried” the examiner by submitting a lot of prior art. Our data
does, however, cut against the “burying” or “flooding” explanation
for examiner ignorance of applicant-submitted art.

Given that our data rules out the “applicants claim around their
cites” and discounts the “applicant art isn’t relevant” hypotheses,
at least as primary explanations, we believe that myopia is the
most likely explanation for the examiner behavior we observed.
If correct, one implication is that better art from external sources
(whether supplied by applicants or by third parties, such as for-
eign examiners or competitors) will not improve the quality of
patent examination. As a result, on this explanation patent reforms
that focus on bringing more art in from outside, including patent
worksharing (Meurer, 2009), the peer-to-patent system of outside
expert evaluation, and outsourcing of search, are not likely to solve
the problem unless these initiatives somehow make the outside
art more salient to examiners than applicant art currently appears
to be23 or change examiner incentives to consider art from exter-
nal sources. Given that the PTO and commentators have strongly
emphasized interoffice worksharing of late (Meurer, 2009) this is
an important policy implication. It may  also suggest directions for
policy intervention. Our conclusion has implications for examiner
training and management programs as well as for policy initiatives
designed to outsource prior art searching. Specifically, any effort
to decouple or outsource prior art searching must be paired with
changes in how examiners approach that art or it will be ineffective.
Our data cannot tell us whether training of examiners or changes in
examiner evaluation and promotion decisions would cause exam-
iners to make greater use of outside prior art. Experience with
examiner worksharing suggests it may  be possible for training to
raise the salience of outside prior art in the minds of examiners,
and hence cause them to pay more attention to that art.24 But the
starkness of our findings suggests that we  need strong evidence
that training will work before investing too heavily in outsourcing
prior art search.

4.2. Implications for the applicant’s legal obligation to submit art
to the patent office
A second implication is surprising: if examiners do not tend to
reject based on applicant-submitted art, patentees and courts may
be paying much too much attention to inequitable conduct based

23 If art from special initiatives (e.g. work-sharing, peer-to-patent, or opposition)
is  higher visibility than external art in general, examiners may  pay more attention
to it. We thank Arti Rai for this point.

24 See, e.g. United States Patent and Trademark Office & United Kingdom
Intellectual Property Office, Preliminary Progress Report for USPTO-UKIPO Work-
sharing Initiative (2012). Available from: http://www.uspto.gov/patents/init events/
pph/ukipo usptojointpaper.pdf.

http://www.uspto.gov/patents/init_events/pph/ukipo_usptojointpaper.pdf
http://www.uspto.gov/patents/init_events/pph/ukipo_usptojointpaper.pdf
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n the withholding of prior art.25 Applicants who are deliberately
ithholding art from the PTO are arguably wasting their time; the
ata suggest that they ought to submit the damning art to the PTO,
ecure in the knowledge that the examiner is likely to ignore it.
nd perversely, we might not want to punish such a failure to dis-
lose if it is unlikely to have affected the result very much. Indeed,
f examiners discount submitted art in preference to ones they find
hemselves, it’s not clear that we even want applicants submit-
ing key pieces of prior art; we may  get a better examination if
xaminers find the art themselves.26

While our study does not evaluate EPO examiner behavior, it is
otable that there is no obligation to submit prior art to the EPO.
ather, EPO examiners are expected to find all the relevant prior art
hemselves. The fact that the EPO is nonetheless widely considered
etter at finding and evaluating prior art than the PTO underscores
ur conclusions here. The experience of the EPO demonstrates that
t is not necessary to rely on applicant-submitted art to operate a
atent office.

Inequitable conduct has been at the heart of a firestorm of
ontroversy in recent years. Court decisions have called the over-
ssertion of inequitable conduct “an absolute plague,”27 and have
ecently taken steps to limit the doctrine.28 Commentators have
plit over whether courts are right to try to rein in inequitable
onduct claims (Mammen, 2009; Petherbridge et al., 2012; Rader,
010). But our data suggest that these policy disputes may  matter

ess than courts and commentators suspect.

.3. Implications for the presumption of validity and standard for
hallenging patents in court

Whatever the explanation for examiners not relying on appli-
ant submitted art, our results call into question the legal
resumption that all relevant art has been considered by the
xaminer. Previous research suggests that examiners face strong
onstraints; they have very little time to evaluate each applica-
ion, and strong norms that point them toward searching primarily
revious issued U.S. patents (Lemley, 2001). Further, work by Lem-

ey and Sampat demonstrates that more senior examiners do less
earching and cite less art than their more junior counterparts;
hose more senior examiners are even less likely to independently
nd and cite foreign patents or non-patent prior art (Lemley and
ampat, 2012). If there is a key piece of prior art that is not in
he form of a prior U.S. patent, examiners probably aren’t find-
ng it. This fact is particularly worrisome for fields where most
rt is not embodied in U.S. patents, since examiners themselves
on’t tend to search this art. These also tend to be the cutting-edge
elds (such as information technology, biotechnology, and nano-
echnology) where the costs of low-quality patents might be most
ronounced.

Given this evidence, the presumption that a patent has been

xamined and found valid over all relevant prior art appears ques-
ionable. Previous scholars (and indeed the Supreme Court) have
emarked on the oddity of presuming that a patent is valid over

25 However, inequitable conduct may  still be important regarding non-art
nformation—like assertions of unexpected results to overcome obviousness or

hether a prior use by the applicant was  experimental or not.
26 The examiner is unlikely to find some kinds of art, such as uses by the patentee
ore than a year before it files a patent application. Examiners may  also face diffi-

ulties in identifying non-patent art (Thomas, 2001; Lemley and Sampat, 2012). But
s  our data show, examiners are not paying any more attention to those kinds of
ubmissions than they are to applicant-submitted patent prior art. Indeed, less than
alf of 1% of the applicant-submitted non-patent prior art is used by the examiner

n  a rejection.
27 Burlington Indus. Inc. v. Dayco Corp., 849 F.2d 1418, 1422 [Fed. Cir. 1988].
28 Therasense Inc. v. Becton, Dickinson and Co., 649 F.3d 1276 [Fed. Cir. 2011] [en
anc].
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art that was  never before the patent examiner at all (KSR Int’l Co.
v. Teleflex Inc. 2007; Lemley et al., 2005; Lichtman and Lemley,
2007).

But our results suggest that even a presumption of validity
limited to references listed on the face of the patent is suspect. Most
of the art that appears on the face of the patent played no substan-
tive role in the examination of that patent. Therefore, it may  not be
reasonable to presume, as the law does, that a patent’s validity was
thoroughly tested over all cited art. This conclusion is particularly
important after the Supreme Court’s decision in Microsoft v. i4i,  as
whether the patent office actually considered a given piece of prior
art during prosecution is now relevant to validity challenges. The
Court indicated that juries should be instructed that it is easier to
defeat the presumption of validity using art not previously consid-
ered by the patent office. But just because art is cited on the face of
the patent does not mean, especially in the case of applicant sub-
mitted art, that the examiner actually evaluated the patent’s claims
in light of that art. So if we were to limit the presumption of validity
to art actually considered by the examiner, we might want to limit
it to art that the examiner actually discussed substantively in the
course of prosecution. At a minimum, if during litigation parties
are permitted to argue that the PTO did not have the opportunity
to consider prior art, it seems reasonable that they should also be
able to argue that the PTO had the art but likely did not pay much
attention to it.

4.4. Implications for the use of patent citations as economic
indicators

Over the past two  decades, proxies based on citation measures
have become common in applied economics works (see generally
Jaffe and Trajtenberg, 2004). Scholars have used the count of cita-
tions a patent receives in subsequent patents (“forward” citations)
as measures of the private value of patents to their owners. Forward
citation counts have also been used as indicators of patent “quality”
“importance” and “impact”, though different authors mean differ-
ent things when using these terms (Hall et al., 2005).

What implications do our findings have for such measures? It
is hard to say, since the literature on citations and private value
(or importance, impact, quality) has not articulated a specific the-
ory on why  there ought to be a relationship between citations and
value (Sampat and Ziedonis, 2004), beyond some vague appeals to
analogous measures in bibliometrics. The literature does appear
to assume that examiners are actually processing all of the cita-
tions. For example, in his seminal work on citations as indicators,
Trajtenberg (1990) argued:

Moreover, there is a legal dimension to patent citations, since
they represent a limitation on the scope of the property rights
established by a patent’s claims, which carry weight in court.
Equally important, the process of arriving at the final list of
references, which involves the applicant and his attorney as
well as the examiner, apparently does generate the right incen-
tives to have all relevant patents cited, and only those (see
Campbell and Nieves, 1979). The presumption that citation
counts are potentially informative of something like the techno-
logical importance of patents is thus well grounded (173–174).

Similar statements appear in many of the early arguments in
economics supporting the use of citations as indicators (see e.g.
Jaffe et al., 1998, pp. 185–86; Jaffe and Trajtenberg, 2004). Another
early contribution to patent bilbiometrics (Campbell and Nieves,

1979) asserts that citations in patents are more reliable mea-
sures of quality than those in scientific publications, since they
represent “evidence that the particular piece of prior art was  exam-
ined as a possible reason for rejecting the patent applications
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n the first place and yet the patent application was accepted”
9.63).29

Our results suggest that much of what is cited by applicants
s not actually used in evaluating or limiting patent scope. The
esults also suggest there is much more noise in citations than
he pioneers of citation analysis assumed. However, the exact
mplications for the use of forward citations as measures of quality
s not clear, partly because the citations literature has not articu-
ated exactly why citation counts ought to be related to value (or
mportance, quality, impact), let alone how much the hypothesized
elationship depends on assumption that all citations have been
arefully vetted.30

Another common measure is the use of individual citations
ithin patents (so-called “backward citations”) as indicators of

nowledge flows between a cited and citing inventor, or intellec-
ual influence of the cited reference on the citing patent. Recent
ork has questioned whether this is plausible for patent—patent

itations, since a large fraction come from examiners (Alcacer et al.,
009). 31 One read of our result that applicant citations are rarely
sed is that this provides even more reason to be skeptical of these
easures: even applicant citations may  be irrelevant to the cit-

ng invention. However, we have argued that irrelevance is not the
ain explanation for why examiners do not use applicant submit-

ed art. So the implications of our findings for citations as measures
f knowledge flows or intellectual influence are also unclear.

Thus while our results call into question one of the assumptions
n patent bibliometrics—that citations are carefully vetted—it is not
bvious whether violation of this assumption would bias common
itation based measures, or simply add noise.

. Conclusion

Patent examiners generally do not rely on what would appear to
e the most promising source of prior art: information submitted
y the applicants themselves. The explanation does not appear to

ie in the practice of applicants drafting their claims to avoid that
rt. Either applicants are overwhelmingly submitting low-quality
rt to the PTO, or examiners are using their limited time to pay
ttention to the art they find for themselves and ignoring relevant
rt from outside sources. Either way, our patent policy and patent
heory—which presumes that examiners read and apply all the art
ubmitted to them—is out of touch with the reality of how patent
xamination happens. Courts cannot assume that all art cited on
he face of the patent was evaluated by the examiner. And a pre-
umption that turns on whether the examiner considered a piece
f art, such as that established in Microsoft v. i4i,  should define such
onsideration as more than mere citation during prosecution. This
eans that patent doctrines, such as the strong presumption of

alidity enjoyed by patents during litigation (particularly over cited
rt), should be modified to reflect the realities of patent examina-
ion or steps must be taken to ensure that examiners fully consider
ubmitted art.
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