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NOTRE DAME LAW REVIEW

A number of papers have focused on the obviousness inquiry in particu-
lar, usually with an interest in exploring whether and how the obviousness
standard may have changed over time. For example, a 2006 paper by Sean
McEldowney collected published district court opinions from 1970 through
1975 and 1995 through 2000 to assess whether obviousness challenges had
become more or less likely to succeed after the creation after the creation of
the Federal Circuit.72 Along similar lines, a 2001 paper by Glynn Lunney
collected appellate opinions from various time periods over a fifty-year span
to measure shifts in the frequency of obviousness-based invalidity.73 Another
series of papers have investigated how the Federal Circuit's approach to obvi-
ousness has changed after the Supreme Court's decision in KSR International
Co. v. Teleflex Inc.74 All of these studies were focused on the outcome or
methodology of the obviousness determination; none of them explored the
prior art underlying that determination.75

In sum, then, prior work provides some reference points about the num-
ber of patents invalidated each year and the percentage of challenges that

patent challenges); Kimberly A. Moore, Forum Shopping in Patent Cases: Does Geographic

Choice Affect Innovation?, 79 N.C. L. REv. 889, 918-19 (2001) (evaluating success rate of

challenges to patent validity based on judicial district); Kimberly A- Moore, Judges, Juries,

and Patent Cases-An Empirical Peek Inside the Black Box, 99 MICH. L. REv. 365, 390-92 (2000)

(reporting similar statistics, evaluated based on facttinder rather than venue). For a much

older study of the legal bases of patent invalidity, see P.J. Federico, Adjudicated Patents,

1948-54, 38J. PAT. OFF. Soc'Y 233 (1956).

72 Sean M. McEldowney, Note, New Insights on the "Death" of Obviousness: An Empirical

Study of District Court Obviousness Opinions, 2006 STAN. TECH. L. REv. 4, 22, 29-34.

73 Glynn S. Lunney, Jr., E-Obviousness, 7 MicH. TELECOMM. & TECH. L. REV. 363, 370-75

(2001).

74 550 U.S. 398 (2007); see Ali Mojibi, An Empirical Study of the Effect of KSR v. Teleflex

on the Federal Circuit's Patent Validity Jurisprudence, 20 AB. L.J. Sci. & TECH. 559, 561 (2010);

Jennifer Nock & Sreekar Gadde, Raising the Bar for Nonobviousness: An Empirical Study of

Federal Circuit Case Law Following KSR, 20 FED. CIR. B.J. 369, 371 (2011); Jason Rantanen,

The Federal Circuit's New Obviousness Jurisprudence: An Empirical Study, 16 STAN. TECH. L. REV.

709, 711 (2013); see also Christopher A. Cotropia, Nonobviousness and the Federal Circuit: An

EmpiricalAnalysis of Recent Case Law, 82 NOTRE DAME L. REv. 911, 913-14, 927 (2007) (stud-

ying how the Federal Circuit approached obviousness in the years prior to KSR); Lee

Petherbridge & R. Polk Wagner, The Federal Circuit and Patentability: An Empirical Assessment

oftheLaw of Obviousness, 85 TEX. L. REv. 2051, 2071-72 (2007) (same). For other studies of

obviousness outcomes in various tribunals, see Gregory N. Mandel, A Nonobvious Compari-

son: Nonobviousness Decisions at the PTAB and in the Federal Courts, 24 TEX. INTELL. PROP. L.J.

403 (2016).
75 Several of the papers cited above hint at steps taken to collect or code information

about cited prior art. See Allison et al., Divided Patent System, supra note 61, at 1083 ("We

also coded various bases for § 102 invalidity."); Allison et al., Realities of Modern Patent Litiga-

tion, supra note 16, at 1776 ("We also coded various bases for section 102 invalidity."); Nock
& Gadde, supra note 74, at 389 ("If prior art was discussed, the type of prior art was coded

as patents, non-patent publications, witness testimony, or products."); Petherbridge & Wag-

ner, supra note 74, at 2073. Unfortunately, none of these studies report the results of this

coding.
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PRIOR ART IN THE DISTRICT COURT

were successful. But no prior study has provided a comprehensive picture of
the prior art underlying those district court decisions.76

II. METHODOLOGY

To shed light on the questions set forth above, we undertook a straight-
forward but substantial task: examining every district court patent decision
over a six-and-a-half-year period and identifying the prior art underlying each
invalidity determination. Section A describes our methodology for collecting
and coding these documents. Section B then addresses several potential
questions about reproducibility and selection effects.

A. Collection and Coding

Collecting and analyzing invalidity in the district court involved three
basic steps. First, we collected the primary source documents (court opin-
ions and verdict forms) in which invalidity occurred. Second, we reviewed
these documents to determine the legal basis and prior art supporting the
court's decision. Third, we gathered contextualizing information about the
case, patent, and cited prior art from a number of secondary sources.

To obtain all district court invalidity rulings that occurred during the
study period, we ran a special query search on Docket Navigator7 7 for every
determination of invalidity between January 1, 2011, and June 30, 2017.78
This initial query returned 2601 documents. We then reviewed each of these
documents to determine whether it was (1) a district court79 opinion or jury
verdict; (2) in which one or more claims of a utility patent were determined
to be invalid; and (3) not identical to another document we had already col-
lected. Applying these criteria produced a set of 820 opinions and 85 jury
verdicts, for a total of 905 documents.

For each document in this set, we captured basic caption information
and coded the legal determinations of invalidity contained in that document.
For all bases of invalidity, we recorded the legal grounds and patent number

76 By contrast, several papers have explored the nature of the prior art used in exami-
nation. See, e.g., Christopher A. Cotropia, Mark A. Lemley & Bhaven Sampat, Do Applicant
Patent Citations Matter?, 42 RES. POL'Y 844, 844 (2013); Dennis D. Crouch, Is Novelty Obso-
lete? Chronicling the Irrelevance of the Invention Date in U.S. Patent Law, 16 MicH. TELECOMM. &
TECH. L. R~v. 53, 66 (2009).

77 Docket Navigator is a commercial database service that has collected every deci-
sional document directly from district court dockets for certain categories of cases, includ-
ing patent cases. See DOCKET NAVIGATOR, http://brochure.docketnavigator.com/ (last
visited Oct. 21, 2019). The company offers no-cost subscriptions to academic researchers
and very graciously assisted the current projected by answering many questions.

78 We selected this particular study period to obtain the most recent data possible,
while also ensuring we had several hundred invalidations on both anticipation and obvi-
ousness grounds.

79 At this step we included all opinions by magistrate judges and special masters. We
also included decisions in the Court of Federal Claims as if it were a federal district court.
We excluded decisions by the International Trade Commission.
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of the affected patent. When a patent was invalidated for anticipation or
obviousness, we also coded the court's conclusions at a claim level, identify-
ing the reference (or references) supporting the invalidity decision. Redun-
dant rationales for claim invalidity were coded as distinct invalidity events.
For example, if the court found the same claim both anticipated and obvious,
we recorded one observation for the anticipation conclusion and another
observation for the obviousness conclusion. Likewise, if the court found the
same claim anticipated by two distinct references, we recorded one observa-
tion for anticipation based on the first reference and another observation for
anticipation based on the second reference. We recorded only conclusions
that a claim was invalid; there are no failed validity challenges in our dataset.

For judicial decisions of invalidity (motions to dismiss, summary judg-
ment, judgment as a matter of law, and bench trials), this coding process was
straightforward. Jury verdicts were a bit more complicated, since verdict
forms do not always interrogate the factual basis for the jury's conclusions.
We addressed this potential ambiguity by first coding all the information that
we could glean from the jury verdict form itself and then consulting the post-
trial docket and appellate filings to fill in as much additional information as
possible. In many cases, a later ruling by the judge denying judgment as a
matter of law clearly identified the prior art that (in the judge's view) pro-
vided an adequate evidentiary basis for the jury's finding. If we could not
unambiguously discern the jury's legal conclusions, we coded the cited prior
art (and sometimes, legal basis) as "unknown." In a few cases, the verdict
form or posttrial activity made it clear that the basis for the decision was
either anticipation or obviousness but did not unambiguously specify which.
In these cases, we coded the legal basis as "102 or 103 (unknown)."

After using this procedure to code all the documents in the set, we then
checked for redundancy across the docket of a particular case. Because a
court will sometimes make multiple decisions that effectively affirm the same
result, it was possible that the same invalidity event could have been redun-
dantly coded. For example, when a magistrate judge recommended granting
summary judgment and the district judge adopted that recommendation,
our initial coding would have recorded the same ruling twice: first based on
the magistrate's recommendation, and then a second time based on the dis-
trict judge's adoption of that recommendation. At the level of the court's
docket these might appear to be multiple invalidations, but they are not
legally distinct invalidation events.

To avoid this potential double counting, we identified cases with multi-
ple coded documents and checked for decision-level redundancy. When we
found decision-level redundancy-defined as the same substantive ruling
being captured in multiple documents-we dropped the redundant observa-
tions, keeping only one observation of that ruling using an "earliest undis-
turbed decision" rule. For example, if the district court judge adopted a
magistrate's invalidity ruling in full, we dropped the district judge's opinion
and preserved the magistrate opinion as the earliest undisturbed ruling.
However, if the district judge modified the magistrate judge's invalidity rul-
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ing in some way, rejecting the earlier ruling or adopting it only in part, the
districtjudge's opinion became the operative observation and the magistrate
opinion was dropped. We applied the same rule for motions for reconsidera-
tion, amended opinions, and corrected jury verdict forms.8 0 Our coding was
based exclusively on the decisions of district courts; we did not observe the
outcomes of appeals.8 '

After collecting, coding, and dropping redundant observations in the
manner described above, our dataset contained 1542 patent-level invalidity
events.8 2 The legal bases and procedural postures of these patent-level inva-
lidity events broke down as follows:

80 To be clear, we applied this "earliest undisturbed decision" rule only at the level of
the district court docket-we did not drop or replace district court decisions based on the
results of appeal. As a result, if a district court invalidated a claim, the Federal Circuit
reversed and remanded, and the district court invalidated that claim again, both district
court decisions would appear in the dataset. We observed this on fewer than five
occasions.

81 As a result, it is likely that at least a few of the invalidations in our dataset were later
reversed on appeal. Conversely, there are likely some cases in which the district court did
not find a particular claim invalid, but the Federal Circuit did so on appeal. These invali-
dations events would be absent from our dataset. Finally, there may have been some cases
in which the district court found a claim invalid based on one legal basis/reference and
the Federal Circuit affirmed on a different legal basis (or reference). In these cases, our
data would reflect the legal basis/reference combination relied upon by the district court.
We chose to focus on the work of the district court because (a) doing so permits us to study
more recent invalidation events (appeals and retrials can drag on for years), and (b) a
district court determination of invalidity is often a legally and economically significant
event in its own right, even if it is later reversed or modified on appeal. We cannot predict
how our results would change if instead of focusing on district courts we traced the path of
patents up and down through appeals.

82 Each patent-level invalidity event represents a unique combination of decisional
document, patent, and legal basis. Thus, the same patent experiencing invalidity on the
same legal basis in two different court documents would correspond to two distinct invalid-
ity events. Likewise, the same patent experiencing invalidity on two different legal bases in
a single court document would correspond to two distinct invalidity events.

2019]



NOTRE DAME LAW REVIEW

TABLE 1: PATENT-LEVEL INVALIDITY EVENTS, BY LEGAL BAsIS AND POSTURE

Summary
Posture / Pleading J. / Jury Bench

Legal Basis Stage Markman Verdict Trial Posttrial Total

§ 101 360 147 1 0 1 509

Anticipation 0 138 73 12 7 230

Obviousness 0 95 85 56 13 249

Anticipation or
Obviousness 0 0 12 0 0

(indeterminate) 12

Indefinite 3 344 0 8 2 357

Enablement 0 28 7 6 2 43

Written 0 42 12 4 1
Description 59

Unknown 0 0 8 0 0 8

Other 5 48 12 9 1 75*

Total 368 842 210 95 27 1542

Note: *The legal bases of the 75 "other" patent-level invalidity events consist of issue
preclusion / estoppel (24); improper inventorship / 35 U.S.C. § 102(f) (2006) (17);
impermissible rebroadening under 35 U.S.C. § 251 (2012) or 35 U.S.C. § 305 (2012) (8);
nonstatutory double-patenting (7); lack of utility (6); failure to disclose best mode (5);
inequitable conduct (4); failure to otherwise comply with 35 U.S.C. § 112 (2012) (4).

To be clear, some patents were invalidated on multiple grounds or in
multiple decisional documents. These 1542 patent-level invalidity events
involved 1273 distinct patents. Overwhelmingly, the redundancy came from
multiple invalidations of a patent within the same court. Only 26 patents
experienced invalidity in multiple courts during the study period.8 3

For the 499 of these patent-level invalidity events based on anticipation,

obviousness, or an unknown legal basis, we also coded at the level of individ-

ual claims. These yielded 3320 claim-level invalidity events affecting 390 dis-

tinct patents.8 4 We were able to determine the prior art relied upon for 91%

of these invalidations, resulting in 3036 claim-level invalidity events based on

817 distinct, identifiable prior art references.
The final step of our coding process was to gather contextualizing infor-

mation about the patents, cases, and prior art references from a number of

secondary sources. Some of this additional research was necessary to fill in

information that would normally be expected in the court's opinion but that

was missing in individual cases. For example, in some instances, it was not

possible to unambiguously identify a patent number, claim number, or prior

83 Among these, only two patents were invalidated on prior art grounds by multiple

district courts-and in these instances each court invalidated a different set of claims.
84 Each claim-level invalidity event represents a unique combination of decisional doc-

ument, patent, claim, legal basis, and prior art reference set.
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art reference from the face of the primary document alone.8 5 When this
occurred, we variously referred to party briefs, pretrial orders, and final judg-
ments to disambiguate the verdict or opinion. On a few occasions, pulling
these supplementary court documents revealed apparent errors in the origi-
nal opinion we coded-such as flipped digits in a patent number or misspell-
ing of a reference name. Resolving these conflicts required further
investigation of the court's docket entries.

Other supplementary research tasks drew from a number of secondary
sources. For example, we consulted U.S. Patent and Trademark Office
(PTO) databases to collect a number of data points relating to filing date,
prosecution history, and priority claims.8 6 We also consulted another com-
mercial database service, Lex Machina,8 7 to collect additional information
about the litigation that gave rise to the court opinion or verdict.

B. Reproducibility and Selection Effects

Though time intensive, the methodology described above is highly
reproducible. With one exception discussed below, all of the coding and
collection steps can be fairly described as rote data entry based on publicly
available sources.

Our choice to code invalidity events at the level of individual claims is an
essential feature in this regard. Because a single opinion may reach different
conclusions for different claims, or invalidate the same claim for multiple
reasons, coding at a higher level of granularity would necessarily require sub-
jective judgments about which aspects of the court's opinion were the most

85 For example, short opinions and jury verdicts often refer to prior art references
only by the author's name ("the Smith reference") and refer to litigated patents only by
the last three digits of their patent number ("the 091 Patent").

86 In particular, at various steps of this project we employed the PTO's Public Pair
Research Dataset, the PTO's Assignment Database, and the PTO's Historical Patent Data
Files. Electronic Patent Application Submission and Retrieval, U.S. PAT. & TRADEMARK OFF.,

https://www.uspto.gov/learning-and-resources/newsletter/inventors-eye/electrunic-pat
ent-application-submission-and (last visited Oct. 27, 2019); Historical Patent Data Files, U.S.
PAT. & TRADEMARK OFF., https://www.uspto.gov/learning-and-resources/electronic-data-
products/historical-patent-data-files (last visited Oct. 27, 2019); Patent Assignment Search,
U.S. PAT. & TRADEMARK OFF., https://assignment.uspto.gov/patent/index.html#/patent/
search (last visited Oct. 27, 2019). See generally Stuart Graham et al., The USPTO Patent
Examination Research Dataset: A Window on the Process of Patent Examination (U.S. Patent &
Trademark Office, Economic Working Paper No. 2015-4, 2015), https://ssrn.com/abstract
=2702637 (describing the Patent Examination Research Dataset from PAIR); Alan C.
Marco et al., The USPTO Historical Patent Data Files: Two Centuries of Innovation (U.S. Patent
& Trademark Office, Economic Working Paper No. 2015-1, 2015), http://ssrn.com/abs
tract=2616724 (describing the Historical Patent Files).

87 LEX MACHINA, https://lexmachina.com/ (last visited Oct. 20, 2019). Lex Machina
also graciously provided no-cost subscriptions to support our work.
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NOTRE DAME LAW REVIEW

significant.88 We avoided making subjective judgments by simply coding

everything.
The one aspect of our coding process that sometimes involved a mea-

sure of interpretive judgment was the step of identifying the prior art relied

upon to find a claim obvious. Obviousness is a complex, multifactored deter-

mination, and sometimes turns on evidence that is not, strictly speaking,

prior art at all.89 In coding obviousness determinations, we attempted to
identify the prior art references that were explicitly relied upon to form the

prima facie case of obviousness and to exclude references cited only for tech-
nical background, motivation to combine, or secondary considerations of

nonobviousness.
90

Many court documents clearly identified the specific prior art references

that formed the basis for concluding that a claim was obvious.9 1 In these

cases, coding the prior art relied upon for obviousness was a straightforward
process of data entry, much like the other aspects of our coding as described
above. But there were also cases in which the court's obviousness discussion

was surprisingly opaque, making it difficult to discern which prior art refer-
ences had been relied upon to invalidate exactly which claims. In these
cases, mapping prior art to claims sometimes required a few judgment calls.

To test the reproducibility of our obviousness coding, we asked an exper-
ienced patent attorney with no other connection to this project to indepen-

dently code a subset of the obviousness events. Her interpretation of the
claims that had been held obvious was consistent with our initial coding in

99% of claim-level obviousness events, and her interpretation of the prior art
relied upon to support those invalidations was consistent with our initial cod-
ing in 91% of claim-level obviousness events.9 2 Within the 9% of claim-level

obviousness events in which our interpretations differed, there were some
cases in which both coders agreed about the prior art references supporting
obviousness at a patent level but had simply mapped those references to
claims in a slightly different manner. In these cases, our differing interpreta-
tion of the source opinion would have a subtle effect on the weighting of
certain pieces of prior art but would not bring in (or exclude) actually differ-

88 Cf Allison & Lemley, supra note 63, at 232 n.87 (describing "difficult judgment[s]"
in determining which references were "primarily" relied upon by the courts).

89 See Graham v. John Deere Co., 383 U.S. 1, 17-18 (1966).
90 See id. (distinguishing these steps).
91 The familiar form of this statement goes something like, "For the reasons stated

above, it would have been obvious to combine Reference A with Reference B in light of
Reference C to arrive at the invention of Claim 1."

92 Specifically, we used a random number generator to draw twenty court opinions
that we had previously coded as containing one or more obviousness invalidity events and
asked the secondary coder to indicate which references the court had relied upon to invali-
date each claim. Of the 180 claim-level obviousness events in those opinions, the primary
and secondary coder identified the same set of references in 164 of them. The primary
coder identified one or more references not identified by the secondary coder for 12
claim-level invalidity events. In the opposite direction, the secondary coder identified one
or more references not identified by the primary coder for 4 claim-level invalidity events.

[VOL. 95:2
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ent references.9 3 Ultimately, we cannot say for sure whether the need to
interpret some obviousness opinions may have biased our results, and, if so,
in which direction that bias would have pointed. However, the high percent-
age of agreement between coders suggests that the magnitude of any bias
would be small.

Finally, a quick word about selection effects. Our population of interest
is district court decisions, which we have observed directly from the underly-
ing court documents. This dataset allows us to report a number of things
about how and why patents are invalidated in district court. It does not, how-
ever, permit us to make inferences about patent quality more generally.
Only a very small fraction of issued patents are ever asserted in court, and, of
those, only a very small fraction are litigated to the point of a validity determi-
nation. And the decisions to assert, settle, or litigate might well turn on the
variables of interest to our study.

To illustrate, suppose that a very small percentage of our observed dis-
trict court invalidations rely on foreign patents. From this fact, it may be
tempting to conclude that very few of the millions of U.S. patents in circula-
tion are invalid based on foreign patents and perhaps even to discourage the
PTO from searching foreign patents.9 4 This inference, however, would be
unsupported. It could be the case that millions of U.S. patents are invalid as
a result of foreign patents but that litigants typically settle these cases before
the court can reach a decision on the merits. Or, conversely, it is possible
that litigants never settle such cases. Observed litigation outcomes could
either understate or overstate the importance of a prior art category in terms
of patent quality overall. Therefore, this data should only be used to answer
questions about why patents are invalidated in district court, not why patents
might be invalid in general.

Note, however, that for purposes of assessing the public benefits of pat-
ent litigation, these selection effects are a feature, not a bug. In fact, they are
the point. If litigants typically settle cases involving a particular kind of prior
art, that tendency directly affects the value of the cases that are litigated to a
decision and should be taken into account when measuring the benefits of
encouraging patent cases. And if by chance there are no selection effects-if
patents reaching a reasoned decision are representative of patents overall-
then the same point stands. Understanding the factual bases of these deci-
sions directly informs whether the cost of that error correction was worth the
investment.

93 Generally speaking, more sophisticated metrics for measuring intercoder reliability
(such as Cohen's kappa coefficient) are preferable to percentage of agreement, because
they take into account the possibility of agreement occurring by chance. However, these
metrics are inappropriate for the coding at issue here, since the set of potential responses
is open ended.

94 See Dennis Crouch, How Many US Patents Are In-Force? PATENTLY-O (May 4, 2012),
https://patendyo.com/patent/2012/05/how-many-us-patents-are-in-force.html (estimat-
ing, in 2012, that 2.1 million U.S. patents were currently in force).
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III. PRIOR ART IN THE DISTRICT COURT

There are three basic facts relevant to the value of the error correction

provided by district courts. First, are courts invalidating claims based on

anticipation or obviousness? Second, how obscure is the prior art that pro-

vides the basis for the invalidity ruling? Third, was there some relationship

between one of the parties and the invalidating prior art at issue?

This Part reports the results of our study with an eye to answering these

questions.

A. Anticipation vs. Obviousness

Based on the differences between the anticipation and obviousness

inquiries, one might expect obviousness to dominate the work of district

courts. Obviousness is a complex question of law, one that is generally

thought to be less predictable. Anticipation, on the other hand, is usually

regarded as a straightforward factual determination. Because parties are

more likely to settle cases with clearer outcomes and to litigate cases with less

predictable outcomes,95 one might predict obviousness to represent an out-

size portion of the work of district courts in patent cases.
This prediction would be wrong. Over the course of the study period,

the number of claims invalidated on anticipation grounds (1636) almost

exactly equaled the number of claims invalidated on obviousness grounds

(1620).96 Moreover, the relationship between anticipation and obviousness

appeared stable throughout the study period:

95 See generally George L. Priest & Benjamin Klein, The Selection of Disputes for Litigation,
13J. LEGAL, STUD. 1 (1984).

96 In addition, 19 claims were held invalid on legal grounds that were not stated by the
court. Another 45 claims were invalidated either for anticipation or obviousness, though
we could not conclusively determine which argument carried the day. These 2% of claims
with an ambiguous legal basis are excluded in the following discussion.

[VOL. 95:2
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FIGURE 1: RATIO OF ANTICIPATION EVENTS TO OBVIOUSNESS EVENTS
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Figure 1 illustrates the ratio of anticipation events to obviousness
events-a result above 1 means anticipation events dominated obviousness
events, while a result below 1 means obviousness events dominated anticipa-
tion events. Although there was some variation year to year, the ratio hung
very close to 1:1, whether counted in terms of invalidated patents or invali-
dated claims.

At a patent level, this result is consistent with prior studies, which
reported a similar balance between anticipation and obviousness decisions in
district court.97 In fact, the fifty-fifty split of patent-level invalidity events
appears to have held constant for over two decades.98 No prior study has
reported this data at the level of individual claims, but it appears the balance
is roughly even at a claim level as well.

97 For example, Allison et al.'s 2014 paper reported 31 successful motions for sum-
mary judgment on the basis of anticipation and 31 successful motions for summary judg-
ment on the basis of obviousness. See Allison et al., Realities of Modern Patent Litigation,
supra note 16, at 1785 tbl.2; see also Allison et al., Divided Patent System, supra note 61, at
1104-05. But see Tu, supra note 62, at 159 (reporting that anticipation and obviousness
respectively accounted for 21.5% and 35.4% of all district court invalidations).

98 See Allison & Lemley, supra note 63, at 208 tbl.1 (1998 study of reported decisions
found 42% of invalidations relied on obviousness). In studies of appellate decisions, Glynn
Lunney found that the percentage of cases relying on obviousness declined between the
mid-1980s and mid-1990s. See Lunney, supra note 73, at 373; Glynn S. Lunney, Jr., Patent
Law, the Federal Circuit, and the Supreme Court: A Quiet Revolution, 11 SuP. CT. ECON. REV. 1,
14-15 (2003). However, these studies included all grounds of invalidity (not simply antici-
pation and obviousness), and because of selection effects may not be representative of the
work of district courts during that time period.
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B. Categories of Prior Art

A primary focus of our study was the prior art relied upon by courts

when finding claims to be either anticipated or obvious. This Section

introduces the top-level picture of that prior art; subsequent Sections explore
subcategories of prior art in more detail.

At the highest level, we classified invalidating prior art into four catego-
ries: U.S. patents (including U.S. patent applications), foreign patents
(including applications to foreign patent offices and applications filed under
the Patent Cooperation Treaty), printed publications, and activities (includ-
ing prior uses, sales, and invention by another).99 Figure 2 illustrates the
percentage of claim-level invalidity events relying on each category of prior

art.

FIGURE 2: BAsiS FOR INVALIDITY

E Anticipation C Obviousness

C

I] I H
US PATENT FOREIGN PRINTED ACTIVrIY UNKNOWN MIXED

PATENT PUBLICATION

The anticipation data is straightforward to interpret. Represented by the
solid black columns, the majority of anticipation invalidations (52%) relied
on prior art classified as activities. The other three categories were invoked
much less frequently, ranging from 19% (U.S. patents) to 13% (printed pub-
lications) down to 10% (foreign patents).10° Note that these final three cate-
gories are quite close in their comparative frequency, and the 6% of
anticipation invalidations in the "unknown" category could swing their com-
parative significance. By contrast, the dominance of activity-based prior art
for anticipation invalidations is clear.10 1

99 See 35 U.S.C. § 102(b), (g) (2006).
100 Because an anticipation ruling may rely on only one piece of prior art, the percent-

ages atop the black columns sum to one.
101 Some readers may wonder whether the percentage of invalidations relying on activ-

ity prior art has changed since the advent of inter partes review (IPR). See 35 U.S.C.
§ 311(b) (2012). Because many patents are now invalidated in IPR, where activity-based
prior art is not admissible, it seems plausible that a reverse selection effect might increase
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The picture of obviousness is more complicated, as a result of the doc-
trine's flexibility to rely on multiple prior art references. Overall, U.S. pat-
ents appeared to be the most important single category for obviousness
invalidations, with 29% of invalidation events drawing exclusively on U.S. pat-
ent prior art. Printed publications and activities were effectively in a tie for
second place: with 13% of obviousness invalidations drawing exclusively on
printed publications and 7% of obviousness invalidations drawing exclusively
on activity prior art, these two categories were within the margin of error
resulting from the 8% of obviousness invalidations for which we could not
determine the prior art. Only 2% of our observed obviousness events relied
exclusively on foreign patents.

But Figure 2 reveals that the single most common kind of obviousness
invalidation was none of the above. Indeed, 41% of obviousness invalidations
involved "mixed" prior art-that is, the court relied on at least one reference
in one category and at least one reference in a different category. Therefore,
to obtain a clear picture of how courts use prior art to find claims obvi-
ousness, we have to deal with the phenomenon of cross-category
combinations.

One way to do this is to consider the number of invalidations relying on
any prior art in each category:

FIGURE 3: BASIS FOR INVALIDITY-OBVIOUSNESS

[ Obviousness (any)
en

'.0

US PATENT FOREIGN PRINTED ACTIVITY UNKNOWN
PATENT PUBLICATION

Figure 3 illustrates the number of obviousness invalidations citing any
art in each category as a percentage of all obviousness invalidations. As
shown above, 63% of obviousness invalidations cited at least one U.S. pat-
ent-confirming the dominance of that category as reflected in the single-
category analysis of Figure 2. Printed publications and activity prior art like-

the number of district court cases involving activity prior art in the future. This possibility
is explored in Section V.B.
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wise remain tied for second place. With 34% of obviousness invalidations
citing at least one printed publication and 28% of obviousness invalidations
citing at least one activity, these two categories were within the margin of
error resulting from the 8% of obviousness invalidations for which we could
not determine the prior art. The most dramatic difference between Figure 2
and Figure 3 was in courts' reliance on foreign patents. Though foreign pat-
ents were almost never the exclusive basis for obviousness, they played a sup-
porting role in about 20% of obviousness invalidations.

The columns of Figure 3 sum to more than 100% because of cross-cate-
gory obviousness invalidations. An obviousness invalidation relying on refer-
ences from multiple categories will appear within multiple columns, thus
pushing the total above 100%.102 (The same explanation applies in several

subsequent figures presenting the percentage of obviousness invalidations
citing any art in a particular category.)

The following Sections will explore each of these categories in greater
detail, beginning with printed publications.

C. Printed Publications

The incentivizing power of revoking a patent can vary significantly
within these top-level categories. The printed publication category is per-
haps the best example of this. On one extreme, an invalidation based on a
printed publication can punish a fraudster who sought to claim an invention
that was already widely known throughout an industry. Alternatively, a very
similar invalidation could involve a piece of prior art that wasn't widely
known but that a reasonably diligent search would have revealed. Or, to go
to the opposite extreme, an invalidation based on a printed publication
could be a case of tough luck, one in which the inventor did everything right
but nonetheless was ensnared by an obscure publication neither she nor any
of her peers had ever seen.'0 3

The incentivizing value of invalidating patents based on printed publica-
tions varies to these extremes in part because the Federal Circuit has inter-
preted the category so expansively. A publicly accessible document found
anywhere in the world may qualify as prior art, even if it would have been
extremely difficult to find at the time of invention.'0 4 Indeed, under the
Federal Circuit's Klopfenstein test, printed publication can include things that
colloquially would not be understood as "publications" at all-such as slide
shows, poster boards, and handouts displayed or distributed at confer-

102 The fact that the columns in Figure 3 sum to 153% reveals that at least a few obvi-
ousness invalidations rely on art in three or four categories. As Figure 2 shows, 41% of all
obviousness invalidations were in the "mixed" category. If these invalidations cited art in
only two categories, Figure 3's columns would sum to 141%. The sum exceeds that
because some invalidations appear in either three or four categories.
103 See Yelderman, Value of Accuracy, supra note 12, at 1272-76.
104 See id. at 1274-75.
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ences.10 5 This approach has been criticized,10 6 though its effects have not
been previously quantified.

To determine whether the printed publications used in court typically fit
the colloquial understanding of that term or exploit the fringes of Klopfen-
stein, we classified publications into a number of subcategories. Figure 4 illus-
trates the percentage of claim-level invalidity events relying on each
subcategory of printed publications.

FIGURE 4: BASIS FOR INVALIDITY-PRINTED PUBLICATIONS

U Anticipation ] Obviousness (any)

CC

In a

REGULARLY CATALOG / OTHER UNCLASSIFIED
PUBLISHED BOOK MANUAL / PUBLICATION

/JOURNAL BROCHURE

Encouragingly, Figure 4 reveals that the majority of printed publications
relied upon by district courts were conventional printed publications-that
is, regularly published books and journals of the type a library might collect
and an interested researcher might access.'0 7 These regularly published
books and journals were behind 51% of anticipation events citing a printed
publication, and were cited in 68% of obviousness invalidations relying on
any publications.

By contrast, anticipation based on publications in the "other" category
was surprisingly small-just 19% of anticipation events citing a printed publi-
cation. These were Klopfenstein-style references, documents that fail the test
of being a regularly published book or journal (and that are not catalogs,
manuals, or brochures, as discussed below). To provide just a few examples
of publications in this "other" category, we observed prior art publications

105 See In re Klopfenstein, 380 F.3d 1345, 1350-52 (Fed. Cir. 2004).
106 See, e.g., Margo A. Bagley, Academic Disclosure and Proprietary Rights: Putting Patents in

Their Proper Place, 47 B.C. L. Rrzv. 217, 221 (2006).
107 For purposes of classification, a book was in this category if its citation included the

name of a publisher (distinct from the author) and a year of publication. Ajournal was in
this category if its citation referred to a multiple-volume periodical and a year of publica-
tion. This category also includes publicly available documentation of industry or govern-
ment standards.
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consisting of poster boards displayed at conferences, industry whitepapers,
proposals circulated at working group meetings of technical standards bod-
ies, doctoral dissertations, and postings on internet discussion forums. The
accessibility of these various documents ranges somewhat (and, in some
cases, might be debatable), but none of them can be described as a regularly
published book or journal.

The good news is that publications in this "other" category were only
rarely the basis for anticipation. Moreover, the category becomes even less
significant when one considers that only 13% of anticipation invalidations
rely on printed publications at all.10 8 From the perspective of anticipation
overall, these nontraditional publications were the basis for only 2.4% of
anticipation events-a tiny fraction of the work of district courts.

Nontraditional publications were somewhat more common in cases of
obviousness, but nonetheless were cited in a minority of cases. Among obvi-
ousness invalidations citing any publications, only 27% cited a publication in
the "other" category. As a fraction of all obviousness invalidations, reliance
on this category was rare: roughly 9% of all obviousness events cited a non-
traditional publication.

However, we must note that were also some printed publications that
defied further classification. Generally, these were cases in which the court
used a shorthand citation-for example, the 'Jones document"-which we
were unable to disambiguate. These may have been traditional publications
or obscure ones; we simply cannot tell.

Fortunately, among cases of anticipation, the number of unclassified ref-
erences was small enough (6%) that it could not change our conclusion that
reliance on Klopfenstein-style publications appears to be rare. However, there
were significantly more unclassifiable publications cited in cases of obvi-
ousness. If every unclassified reference turned out to belong in the "other"
category (a worst-case scenario), it is possible that up to 16% of all obvi-
ousness invalidations would rely on at least one nontraditional publication.

Finally, we coded a subcategory of catalogs, manuals, and brochures-
written documents distributed to teach the public about the features or avail-
ability of a product. Although not traditional reference publications, these
documents are typically disseminated widely to either promote or accompany
an item for sale.

These publications were not cited with great frequency. Among invali-
dations citing publications, 24% of anticipation events and 15% of obvi-
ousness events cited a catalog, manual, or brochure. From the perspective of
invalidity overall, the numbers are smaller still-only about 3% of all antici-
pation events and 5% of all obviousness events cite any documents in this
category. But despite its infrequent appearance in court, this category is at
least conceptually important, as it is something of a chimera. While legally
these references are qualifying as prior art under the "publication" gate,
from the perspective of a hypothetical art searcher they have more in com-

108 See supra Figure 2.
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mon with activity prior art. (Libraries, after all, do not typically maintain
collections of product manuals, brochures, and catalogs.)'0 9 Moreover, in
practice, these publications are often introduced as documentation of activi-
ties that could alternatively have qualified under the "public use" or "on sale"
gates. Depending on how one conceives of prior art in this subcategory,
activity prior art may be even more significant than the top-level classifica-
tions would suggest.

D. U.S. Patents as Prior Art

The next category of prior art is U.S. patents-defined to include both
granted patents and published applications. Because of the highly structured
and centralized nature of these documents, we have the richest data on them
of all the prior art categories. For example, we know precisely what was filed,
when, by whom, and when that information actually became visible to the
public. There are also a few special legal rules about how U.S. patents are
treated as prior art, so a bit of background will be helpful here.

It might seem that, as a category, U.S. patents and patent applications
would be the easiest form of prior art for a prospective inventor to discover.
Granted patents and published applications are stored in a single, centralized
repository.1 10 They are written in English. They are text searchable in a
number of free, publicly accessible databases, including the PTO's own web-

site. And each patent and application has been assigned a field classification,
allowing a searcher to quickly narrow her inquiry to the documents most
likely to be relevant.I11 All of this would suggest that invalidations based on
U.S. patent prior art will reliably constitute a valuable and highly incentiviz
ing form of error correction.112

But there is a catch. Under certain conditions, U.S. patents and patent
applications can be actually impossible for the inventor to find at the time

she makes her application. The reason has to do with special prior art timing
rules that apply only to U.S. patents and patent applications. The timing rule
that applies to all other categories of prior art is straightforward: a disclosure
becomes legally effective as prior art on the day that information becomes

109 Moreover, some of these publications were apparently only available through
purchase of a larger product, which may make acquiring them financially impractical for
libraries.

110 The PTO began publishing certain patent applications in the year 2000. Press
Release, U.S. Patent & Trademark Office, USPTO Will Begin Publishing Patent Applica-
tions (Nov. 27, 2000), https://www.uspto.gov/about-us/news-updates/uspto-will-begin-pub
lishing-patent-applications.

111 See USPTO Patent Full-Text and Image Database, U.S. PAT. & TRADEMARK OFF., http://
patft.uspto.gov/netahtml/PTO/search-bool.html (last updated Oct. 22, 2019).

112 If one reason for revoking patents is to encourage reasonably diligent art searches
before inventing or filing a patent, that reasonably diligent search surely includes a trip to
the PTO's own patent database. See MERGES & DUFFY, supra note 46, at 398-402;
Yelderman, Value of Accuracy, supra note 12, at 1267-68, 1274-75.
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available to the public." 3 For example, ajournal article qualifies as prior art
on the day it is published,',4 a sale of a product qualifies on the day that sale is
made."15 But a different timing rule applies to U.S. patents and patent appli-
cations. Their disclosure qualifies as prior art on the day the underlying
application was filed. 16

What makes this tricky is that applications are legally protected as secret
when they first arrive at the PTO.I" 7 They can persist in this secret form until
one of two things happens: (1) they are published (which typically occurs
eighteen months after filing, though an applicant can opt out of this proce-
dure); or (2) they result in a granted patent (typically many years after fil-
ing). 118 Until one of those triggering events occurs, pending applications
are not prior art. But the moment one of those things does occur, the appli-
cation springs back in time, and becomes retroactively effective as prior
art."19 No other category of prior art is treated this way. I

20

Because of this springing rule, U.S. patents and patent applications can
be either the most obscure form of prior art or the most accessible. The
difference comes down to timing. If the prior art patent was published or
granted before the focal patent was filed, it is certainly the kind of thing a
reasonable art search should have uncovered. But if the prior art patent was
not granted or published until later, the prospective inventor would have had
no way of discovering it, no matter how much she may have invested in
searching. 

12 1

113 See 35 U.S.C. § 102(a) (2006). Patents also formally qualify for this timing treat-
ment, though the preferential rules discussed momentarily will render this path superflu-
ous in many situations.
114 See Constant v. Advanced Micro-Devices, Inc., 848 F.2d. 1560, 1568 (Fed. Cir. 1988)

(noting that printed publication is effective as prior art on the date it becomes publicly
accessible).
115 There are, naturally, a few complications. For example, an offer for sale can qualify

as prior art as soon as the invention is "ready for patenting"-even if the offer itself does
not disclose any specific information about the invention. See Pfaff v. Wells Elecs., Inc., 525
U.S. 55, 66-68 (1998).
116 See 35 U.S.C. § 102(e) (2006). This assumes, however, that they eventually publish

or are granted. If not, these applications remain secret and never become prior art. See id.
§ 122.

117 See id.

118 See id.
119 Sean B. Seymore, When Patents Claim Preexisting Knowledge, 50 U.C. DAvis L. Rhiv.

1965, 1969-71 (2017).
120 For an argument that printed publications ought to receive the same treatment, see

id. at 1979-81.
121 This springing mechanism can even stymie patent examiners-though they have

access to pending applications, they are not permitted to cite them until they become
public. It is thus possible for a patent to be valid the day it is granted, but later become
invalid as a result of subsequent events in the life of a different pending application.
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Though this special treatment of U.S. patent prior art is nearly a century
old,122 it appears that its effects have never been quantified. To determine
the frequency with which courts rely on these rules, we supplemented our
district court dataset with various PTO datasets providing application filing,
publication, and grant dates for both the focal and cited patents.123 Compar-
ing these dates allowed us to place each invalidity event into one of three
categories: (a) the springing mechanism was unambiguously necessary for
the cited patent to qualify as prior art; (b) the springing mechanism was
unambiguously unnecessary for the cited patent to qualify as prior art; or (c)
the springing mechanism might have played a role in qualifying the cited

patent as prior art. 24

FicuRE 5: U.S. PATENT PRIOR ART

U Anticipation ED Obviousness (any)

C.0

C.0

SPRINGING RULE RELIED UPON / NO RELIANCE ON SPRINGING RULE
POTENTIALLY RELIED UPON

122 The springing prior art rule was created judicially, though it has since been codi-
fied., See Alexander Milburn Co. v. Davis-Bournonville Co., 270 U.S. 390, 400-02 (1926); 35
U.S.C. § 102(e) (2006).
123 We use the term "focal patent" to refer to the patent that is the subject of the valid-

ity inquiry. In contrast, the "cited patent" is the one that threatens to invalidate the focal
patent.

124 The reason we could not always conclusively determine whether there was reliance
on the springing prior art rule is that, in some scenarios, qualification as prior art would
have depended on the focal patent's date of invention, which is distinct from its filing date.
For example, if the cited patent was granted or published less than a year before the focal
patent was filed, its status as prior art (in a world without springing rules) would turn on
when the invention of the focal patent was actually invented. Date of invention is a com-
plex question for litigation, and one that the springing rule itself may have avoided the
need to litigate. In these ambiguous cases, the springing mechanism made it easier to
qualify the prior art, but we cannot say whether or not the same art would have qualified
absent a springing mechanism.
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