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ABSTRACT 

United States patent applicants have choices about the secrecy of their 
applications. Most patent applications are published 18 months after 
filing; however, an applicant can choose to keep an application secret 
until a patent issues, but at the cost of losing the option for foreign patent 
filings. The choice to maintain secrecy has been made by a substantial 
and relatively constant number of patent applicants every year since 
United States patent laws first provided for optional application 
publication in 2000. A total of 29,249 United States patents granted in 
2018 resulted from applications kept secret until patent issuance. 

The reasons why so many patent applicants choose secrecy remain 
mysterious. The choice in favor of secrecy is counter-intuitive and 
potentially against applicants’ interests. Forfeiting foreign patent rights 
seems foolish. The value of the foreign patent rights sacrificed can be 
high. A few simple explanations can be imagined. Perhaps applicants 
choosing secrecy are ill informed parties who do not appreciate the 
adverse implications of their secrecy-favoring choices. This would be 
the case if, for example, most applicants choosing secrecy were 
unsophisticated inventors lacking experience or resources to fully 
appreciate the implications of the secrecy choice. Alternatively, parties 
choosing secrecy and lesser rights may be mostly independent inventors 
or small businesses that lack the resources to pursue and enforce foreign 
patents. These parties may not give up much by sacrificing foreign 
patents and favoring secrecy. Perhaps secrecy choices are peculiar to 
particular technologies due to the nature of advances in certain fields 
and the relative unimportance of foreign patent rights in 
commercializing particular technologies. A concentration of secrecy 
choices among particular technologies may reflect the weakness of 
patent rights in foreign systems for certain technologies (implying that 
the foreign rights sacrificed through secrecy for these technologies were 
not worth much). Or apparently wasteful choices in favor of secrecy 
may be concentrated in applications concerning backwater technologies 
where the prospects for commercialization of resulting patents 
(including potentially sacrificed foreign patents) were not good with or 
without secrecy. 
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Wrong, wrong, wrong, and wrong. 

As described in this article, patent records confirm that choices to 
maintain temporary application secrecy are viewed as valuable and 
regularly invoked by many sophisticated patent applicants like Google 
and Amazon. More decisions in favor of patent application secrecy are 
made by companies and other organizations like universities than are 
made by independent inventors. Many of these organizational 
stakeholders in patent applications have the resources to pursue foreign 
patent applications but nonetheless choose to maintain secrecy and 
forgo foreign rights. Choices to maintain application secrecy are spread 
across all types of technologies. And many of the patent applications 
kept secret some of the country’s hottest technologies with the strongest 
commercial promise. Indicators of early-stage interest in patented 
advances suggest that advances covered by unpublished patent 
applications receive more interest on average and probably have better 
commercial prospects than advances described in published 
applications. Application secrecy lies at the heart of many aggressive 
efforts to commercialize highly promising technologies. Google, to 
provide one example, has kept many of its most promising self-driving 
car technologies – now pursued via self-driving car spin off Waymo – 
secret until patent issuance. 

This article describes curious recent patterns of seemingly self-denying 
secrecy choices by numerous patent applicants. It explores who is 
making these choices, on what technologies, and where the relevant 
innovations are emerging. The article concludes with attempts to 
explain why many patent applicants – including some of the world’s 
most sophisticated companies – think that “less is more” when the 
choice is fewer foreign patent rights exchanged for temporary secrecy 
of United States patent applications.  
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I. Introduction: The Publication Choice in United States Patent 
Law 

A. Provisions Governing the Choice 
Publication or secrecy of United States patent applications is at the 
option of patent applicants.1 The United States Patent and Trademark 
Office (USPTO) describes the prevailing requirements as follows: 

Publication of Patent Applications 

Publication of patent applications is required by the American Inventors 
Protection Act of 1999 for most plant and utility patent applications 
filed on or after November 29, 2000. On filing of a plant or utility 
application on or after November 29, 2000, an applicant may request 
that the application not be published – but only if the invention has not 
been and will not be the subject of an application filed in a foreign 
country that requires publication 18 months after filing (or earlier 
claimed priority date) or under the Patent Cooperation Treaty. 
Publication occurs after the expiration of an 18-month period following 
the earliest effective filing date or priority date claimed by an 
application. Following publication, the application for patent is no 

 
1 All United States utility patent applications are held secret within the United States Patent 
and Trademark Office when the applications are filed. See 35 U.S.C. § 122(a). The issue of 
publication (and revelation) arises 18 months after application filing. See 35 U.S.C. § 122(b) 
(providing for presumed publication of patent applications 18 months after filing, subject to 
exceptions including a request by an applicant for nonpublication based on a certification that 
the invention disclosed in an application has not and will not be the subject of an application 
filed in another country, or under a multilateral international agreement, that requires 
publication 18 months after filing, a requirement present in most foreign countries). Prior to 
publication, an applicant can withdraw an application and never reveal the contents. Some 
applicants, upon reflection about the nature of the patent (if any) that they are likely to gain 
through continuation of their applications, withdraw their patent applications while secret and 
chose to rely on trade secret protection for their advances. See, e.g., Rachel L. Emsley, Patents 
or Trade Secrets: The Choice Is Yours, ROBOTICS BUS. REV. (May 1, 2014), 
https://www.roboticsbusinessreview.com/rbr/patents_or_trade_secrets_the_choice_is_yours/ 
(noting the desirability of early filing of patent applications to establish advantageous 
application filing dates coupled with later decisions about whether to follow through on 
applications or instead withdraw the applications while secret and rely on trade secret 
protections) [https://perma.cc/78GU-4QGV].  
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longer held in confidence by the Office and any member of the public 
may request access to the entire file history of the application. 

As a result of publication, an applicant may assert provisional rights. 
These rights provide a patentee with the opportunity to obtain a 
reasonable royalty from a third party that infringes a published 
application claim, provided actual notice is given to the third party by 
the applicant, and patent issues from the application with a substantially 
identical claim. Thus, damages for pre-patent grant infringement by 
another are now available.2 

Draconian consequences can follow if an applicant makes a 
nonpublication request and then fails to comply with the certification 
that foreign patent rights will not be sought for the same invention. 
While a patent application is still pending, the failure to promptly notify 
the USPTO of a foreign patent filing contrary to the terms of a 
nonpublication request will cause the United States patent application 
covered by the request to be deemed abandoned.3 In addition, a party 
making foreign patent filings inconsistent with a prior certification that 
such filings will not be made risks a finding of inequitable conduct 
towards the USPTO and unenforceability of related patents.4 

 
2 U.S. PAT. & TRADEMARK OFF., MANUAL OF PATENT EXAMINATION PROCEDURE § 1123 (9th 
ed. 10th rev., 2019). See also 35 U.S.C. § 122(b). A party that has made a nonpublication 
request but wishes to change their mind and make a foreign patent application filing can do so 
by giving the USPTO notice of rescission of their nonpublication request, in which case the 
relevant United States patent application will be published as soon as possible. If an applicant 
does not notify the USPTO of rescission of a nonpublication request within 45 days of a 
foreign patent filing, the patent application for which the nonpublication request was 
previously made will be deemed abandoned. See U.S. PAT. & TRADEMARK OFF., MANUAL OF 

PATENT EXAMINATION PROCEDURE § 1123 (9th ed. 10th rev., 2019). See generally Jay Z. 
Zhang, Patent Application Publication Under § 122(b): A New Adventure with Unforeseen 
Consequences, 85 J. PAT. & TRADEMARK OFF. SOC'Y 715 (2003). 
3 U.S. PAT. & TRADEMARK OFF., MANUAL OF PATENT EXAMINATION PROCEDURE § 1123 (9th 
ed. 10th rev., 2019). 
4 See, e.g., Asghari-Kamrani v. United Services Automobile Association, 220 F. Supp. 3d 707 
(E.D. Va. 2016), rec. den. 2017 WL 553402 (allegations that patent applicants signed 
nonpublication requests for two patents despite knowing that invention had been subject of a 
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II. Implications of Retaining Patent Application Secrecy 

Positive and negative considerations are in play in application secrecy 
decisions. Applicants gain some advantages from continuing 
application secrecy until patent issuance, but at the price of sacrificing 
certain advantages of application publication, including foreign 
patenting opportunities and further infringement damage recoveries.5 
This section summarizes the positive and negative considerations 
underlying application secrecy decisions. 

A. Advantages of Secrecy 
Continuing secrecy of patent applications (from the normal point of 
publication and disclosure at 18 months after application filing to the 
delayed disclosure upon issuance of a patent often several years after 
filing) can have several advantages for an applicant.6 These include: 

Strategic Advantages: Withholding publication may keep the 
existence of an invention and the contents of any related documents 
filed with the USPTO out of the hands of competitors, resulting in 
significant business advantages such as delaying reverse engineering 
of an advance and avoiding reciprocal business actions by competitors 
to offset commercial advantages afforded by a new invention.7 

 Holding Invention Out of Prior Art: Not publishing a patent application 
means that it will not become part of the prior art or technological 

 
patent application with World Intellectual Property Office (WIPO), and that applicants failed 
to rescind those requests throughout application process, were sufficient to allege a material 
misrepresentation or omission, as required to plead an inequitable conduct defense); Arrow 
Intern., Inc. v. Spire Biomedical, Inc., 635 F. Supp. 2d 46 (D. Mass. 2009) (potential 
inequitable conduct recognized following foreign filings inconsistent with nonpublication 
request certification, but a lack of intentional misconduct is found where 1) foreign filings 
were made by a successor in interest to original applicant that made non-filing certification, 2) 
the USPTO accepted inconsistent foreign filings as an unintentional error, and 3) a relevant 
patent application was published before patent issuance). 
5 See 35 U.S.C. § 122(a). 
6 See Pramod Chintalapoodi, How to Decide Whether or Not to Publish Your Patent 
Application, CHIP L. GROUP INSIGHTS, https://www.chiplawgroup.com/whether-or-not-to-
publish-your-patent-application/ [https://perma.cc/CL6F-VN8T]. 
7 Id. 
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background information used by the USPTO in evaluating subsequent 
patent applications.8 This can be advantageous to the applicant if that 
party is filing future patent applications for technology that is similar.9 

 Keeping Secrecy Options Open: Federal patent law provides that a 
patent applicant initially requesting nonpublication of an application 
can change their mind, rescind their nonpublication request, and publish 
their application.10 However, the law does not allow the opposite 
change.11 Once a party files a patent application without a 
nonpublication request, the applicant is committed to publication or 
withdrawal of the related application even if publication has not yet 
occurred and the application is still confidential.12 Making an initial 
nonpublication request allows an applicant to decide later to make 
foreign filings, provided that the applicant properly rescinds the earlier 
nonpublication request.13 

B. Disadvantages of Secrecy 
Patent applicants forego a number of advantages of patent application 
publication by choosing secrecy. The disadvantages of secrecy include: 

 Limiting International Patent Portfolios: As previously mentioned, 
patent applicants seeking nonpublication of their applications must 
commit not to make parallel patent applications for the same inventions 
in foreign countries that require publication of patent applications 18 
months after filing.14 This effectively includes all the foreign countries 
with large economies where foreign filings are of substantial interest.15 

 
8 Id. 
9 Id. 
10 U.S. PAT. & TRADEMARK OFF., MANUAL OF PATENT EXAMINATION PROCEDURE § 1123 (9th 
ed. 10th rev., 2019). 
11 U.S. PAT. & TRADEMARK OFF., MANUAL OF PATENT EXAMINATION PROCEDURE § 1122(II) 
(9th ed. 10th rev., 2019). 
12 See id. 
13  Chintalapoodi, supra note 6. 
14 U.S. PAT. & TRADEMARK OFF., MANUAL OF PATENT EXAMINATION PROCEDURE § 1122(II) 
(9th ed. 10th rev., 2019). 
15 The foreign patent non-filing commitment required in conjunction with a nonpublication 
request effectively precludes any significant patent application filed internationally. See John 
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Hence, a party choosing application secrecy is effectively cutting off the 
possibility of expanding its patent portfolio to include patent rights on 
the same technologies in some of the world’s most significant 
commercial markets in foreign countries. In addition to sacrificing the 
royalties or profits from foreign product sales that foreign patents might 
have generated, the failure to file for foreign patents may leave a United 
States rights holder unable to stop foreign production of knockoff 
products that find their way into the United States.16 

 Failing to Put Others on Notice: Publishing a patent application puts an 
applicant’s competitors (and possible future competitors) on notice of 
the advance involved, potentially dissuading them from engaging in 
related technology development and product offerings.17 Secrecy 
forgoes the advantages of such notice. 

 Sacrificing Pre-Issuance Damage Recoveries: Parties who gain patents 
based on published patent applications can sometimes recover damages 
for pre-issuance patent infringement by parties who were aware of the 
published applications but infringed anyway.18 Without application 
publication, these recoveries for pre-issuance damages are lost. 

 Adversely Curtailing Prior Art: A patent application held secret 
following a nonpublication request generally enters the prior art only 
when a related patent is issued and published, whereas a published 
application enters and expands the prior art at the earlier point when it 

 
T. McNelis, U.S. Patent Applications to Be Published, Fenwick & West LLP, 
https://assets.fenwick.com/legacy/FenwickDocuments/Patent_Applications_Published.pdf 
[https://perma.cc/9KKW-AXUG]. 
16 James Yang, Pros and Cons of Securing Worldwide Patent Protection and Their Steps, OC 

PAT. LAW., https://ocpatentlawyer.com/pros-cons-securing-worldwide-patent-protection-steps/ 
[https://perma.cc/W6GS-V2RH]. 
17 See 35 U.S.C. § 122. 
18 A party who engages in infringing activities after publication of a patent application and 
with actual notice of the published application can be held liable for a reasonable royalty for 
the infringing conduct. However, if an application is not published, no such damages are 
recoverable. See 35 U.S.C. § 154(d). 
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is published as an application.19 Upon this earlier entry, the contents of 
a published application are thereafter available to USPTO examiners as 
bases for rejecting patent applications by other parties seeking patents 
for similar inventions in the same technology space.20 Where such 
further patenting attempts by competitors are likely, delaying the prior 
art impact of a patent application through secrecy may be 
correspondingly disadvantageous.21 

III. Historic Patterns: Steady and Significant Fractions of 
Applicants Choose Secrecy 

Since the institution of patent application publication as an optional 
feature of United States patent laws regarding applications filed on or 
after November 29, 2000, a substantial number of patent applicants have 
chosen to keep their patents confidential until patent issuance (at which 
point not only the patent contents but related patent application 
materials become public).22 Following a transition period from 2002 to 
2008 (when many of the patents issued derived from applications filed 
before the change in publication provisions in 2000), a substantial 
component of patents issued each year reflect previously secret patent 
applications.23 The historical trends in application secrecy are apparent 
from the following figure reflecting the numbers of secret and published 
patent applications resulting in patents in each year since 1976.24 The 
patent categories in this figure reflect labels applied by the USPTO.25 
Type A patents derive from secret applications filed before publication 
of applications was a feature of United States patent laws, B1 patents 

 
19 John Bossert, Should We Request Non-Publication of Our Patent Applications?, HENRY L. 
(Dec. 16, 2020), https://henry.law/blog/should-we-request-non-publication-of-our-patent-
applications/ [https://perma.cc/2MYS-RMGE]. 
20 The expanded prior art resulting from published patent applications also figures in court 
challenges to the validity of issued patents, making some issued patents more likely to be 
invalidated when litigated. See id. 
21 Chintalapoodi, supra note 6. 
22 See infra Figure 1. 
23 See id. 
24 See id. 
25 See Emily R. Florio, The ABCs of Patent Kind Codes, PROSECUTION FIRST BLOG (May 31, 
2016), https://www.finnegan.com/en/insights/blogs/prosecution-first/the-abcs-of-patent-kind-
codes.html [https://perma.cc/ZZ6P-PMFN]. 
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reflect applications held secret until patent issuance, and B2 patents 
reflect published applications.26   

Figure 1 

Numbers of Secret and Published Patent Applications by Patent 
Year 

 

The application publication provisions of United States patent laws 
apply to utility patent applications filed on or after November 29, 
2000.27 In a transition period lasting from 2002 to 2008 counts of B1 
patents were unusually high.28 Many of the patents issued in these years 
fell outside the publication provisions because they derived from patent 
applications filed before the provisions took effect. Because some 
patents issued in this period were subject to publication provisions but 
many were not, it is hard to accurately interpret applicant decisions in 

 
26 The USPTO applies the B1 and B2 codes to patents issued on or after January 2, 2001, and 
the A code to patents issued earlier. See id. 
27 McNelis, supra note 15. 
28 See supra Figure 1. 
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favor of application secrecy and publication for patents issued from 
2002 to 2008. 

However, starting with patents issued in 2009, more meaningful year-
to-year comparisons are possible. Patents issued in 2009 and after were 
(with very few exceptions) all subject to patent publication provisions. 
As the previous figure indicates, a substantial and relatively consistent 
fraction of applicants chose secrecy for patents issued every year from 
2009 to 2018.29 The count of patents based on secret applications (B1 
patents in USPTO parlance and in the above figure) ranged from 14,987 
in 2009 to 27,923 in 2018.30 This reflected about an 86 percent increase 
over ten years. In that same period, the number of patents based on 
published patents (referred to as B2 patents by the USPTO) grew at 
much greater rates, increasing from 152,476 in 2009 to 280,930 in 
2018.31 This reflected about an 84 percent increase over the same 
period. 

The proportions of patents based on secret and published applications 
have held steady over time.32 The yearly counts and percentages of 
patents based on secret and published applications are tabulated in the 
following figure. 

 
29 See id. 
30 See id. 
31 See id. 
32 See infra Figure 2. 
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Figure 2 

Secret and Published Application Fractions by Patent Year 

 

The percentages shown indicate that patents based on secret 
applications remain a stable and substantial component of United States 
patents. Most patent applicants favored application publication, 
however a meaningful percentage (about nine percent in recent years) 
chose secrecy. There is no sign that this trend is waning. The 
continuation of substantial numbers of secrecy choices in the face of 
identifiable secrecy disadvantages and predominant choices of most 
applicants to forgo secrecy raises substantial questions about why many 
secrecy-favoring choices continue. What do applicants choosing 
secrecy see that others do not? Or are secrecy choices simply made by 
applicants who are ill-informed (and unaware of the value of the foreign 
patent rights they are foregoing) or resource constrained (and lacking 
meaningful opportunities to seek and enforce foreign patents)? 

IV. Differences Between Published and Secret Applications 

Differences in patent application secrecy and publication may derive 
from differences in the parties seeking these types of patent application 

Year B1 B2 Percent B1 Percent B2

2009 14987 152476 8.95% 91.05%
2010 17067 202781 7.76% 92.24%
2011 16296 208575 7.25% 92.75%
2012 17997 235636 7.10% 92.90%
2013 21583 256935 7.75% 92.25%
2014 23782 277861 7.88% 92.12%
2015 23726 275656 7.92% 92.08%
2016 26404 277722 8.68% 91.32%
2017 29249 290754 9.14% 90.86%
2018 27923 280930 9.04% 90.96%
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treatment or differences in the inventions involved.33 To better 
understand the relevant decision makers and their patented advances, 
application secrecy was evaluated for a random sample of 139,214 
patents issued between March 2015, and October 2015. Of these 
patents, 10,824 (or 7.78 percent) were based on secret applications and 
128,390 (or 92.22 percent) were based on published applications. 
Overall, the sample of patents represented 23.62 percent of the 589,410 
United States utility patents issued in 2015. The large size of this 
sample, coupled with the random selection of patents within the time 
frame mentioned, ensures that the sample is representative of the 
innovation sources, technology types, and other features of 
contemporary United States patents generally.  

This sample was used to assess the parties who are seeking application 
secrecy, the types of technologies most commonly reflected in secret 
applications, and where innovations leading to secret applications are 
emerging. 

A. Who Seeks Application Secrecy? 
 

1. Organizations Predominate 
Application secrecy decisions by independent inventors were compared 
with similar decisions by corporations and other organizations about 
applications based on inventions by their employees. This comparison 
confirmed that organizations are the primary sources of secret patent 
applications. For purposes of this analysis, a patent was presumed to be 
from an organizational source if the patent was already assigned at the 
time of patent issuance. Such assignment arrangements are typical in 
organizational workforces (both corporate and academic) where 
employees are obligated to assign all of their patents to their 
employers.34 In these settings, organizations are the real parties in 
interest and typically prepare and press the applicable patent 

 
33 See infra Figure 3; see also infra Figure 4. 

 
34 Emily A. Sample, Note, Assigned All My Rights Away: The Overuse of Assignment 
Provisions in Contracts for Patent Rights, 104 IOWA L. REV. 447, 447 (2018). 
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applications even if the applications are nominally submitted in the 
name of the relevant research employees.35 A patent lacking an 
assignment at issuance was presumed to stem from an application 
submitted by an independent inventor lacking an organizational 
association.  

The breakdown of secrecy choices for independent and organizational 
applicants was as follows: 

Figure 3 

Secret Application Sources: Independent and Organizational 
Applicants 

 

These values confirm that most secret applications (about 82 percent) 
originate from organizations and not independent applicants. Far from 
being concentrated among independent applicants who may lack 
application resources or sophisticated knowledge about foreign patent 
rights sacrificed by choices to maintain application secrecy, decisions 
to maintain secrecy are mostly made by organizations (such as corporate 
innovators or university patent applicants) that will generally have (or 
can obtain via professional advice) substantial knowledge about 
potential foreign rights and resources to pursue those rights if they 
wish.36 Instead, they choose to sacrifice these rights by seeking secrecy 
for their applications. 

 
35 U.S. PAT. & TRADEMARK OFF., MANUAL OF PATENT EXAMINATION PROCEDURE § 308 (9th 
ed. 10th rev., 2019). 
36 See supra Figure 3. 

Applicant 
Type Secret

Percent 
of Secret Published

Percent of 
Published Total

Percent 
of Total

Independent 1,952 18.03% 6,304 4.91% 8,256 5.93%

Organization 8,872 81.97% 122,086 95.09% 130,958 94.07%
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2. Primary Organizations Seeking Secrecy 
The following figure summarizes the 100 organizational assignees who 
obtained the most patents in the 2015 patent sample and the percentages 
of those patents that were based on secret and published applications. 
The size of each bar indicates the number of patents each party obtained. 
The blue portions within each bar correspond to patents based on 
published applications while the red portions correspond to secret 
applications.  
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Figure 4 

Top Organizational Patent Recipients: Secret and Published 
Applications 
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The values reflected in this figure show that many organizations pursue 
secrecy for some of their applications and a few designated most of their 
applications as secret.37 Some of the largest sources of secret 
applications were organizations producing leading-edge advances in 
computer equipment, information processing, and biotechnology.38 
Several of these leading sources of secret applications are highlighted 
in the following figure: 

Figure 5 

Top Filers of Secret Applications 

 

These organizations – all sophisticated, large-scale patent applicants – 
apparently found positive reasons to maintain application secrecy 
(even at the expense of lost foreign patent rights). This does not appear 
to be a choice made because of an absence of information about the 

 
37 See supra Figure 4. 
38 See id. 
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implications of patent secrecy or a lack of resources needed to seek 
foreign patents. Rather, managers of these companies and 
organizations appear to see clear value in secrecy.  

While these organizations frequently sought application secrecy, other 
organizations largely rejected it and allowed most or all of their patent 
applications to be published.39 Of the ten organizations receiving the 
most patents in the 2015 patent sample, only Google opted to make a 
substantial percentage of its applications secret.40 The patenting 
volumes and secrecy practices of the top ten patent recipients are 
summarized in the following figure.41 

 
39 See infra Figure 6. 
40 See id. 
41 See id. 
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Figure 6 

Top Ten Patent Recipients – Secret and Published Applications 

 

The small percentages of secret applications reflected in this figure 
imply that managers of these organizations (with the exception of those 
at Google) rarely saw net value in secrecy for their applications. These 
firms opted for broader patent protection – including potential foreign 
patents – rather than maintaining patent application secrecy.  

The features that account for these two very different types of 
organizational decisions on secrecy – with most of the largest patent 
filers rejecting secrecy but a substantial component instead emphasizing 
it – will be revisited at a later point in this article.  

B. What Technologies are Kept Secret? 
Secrecy choices are spread across diverse types of patented 
technologies. The following figure shows the technology category 
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breakdown of secret and published patent applications in the 2015 
patent sample. The technology categories in the figure reflect 
Cooperative Patent Classification (CPC) system technology 
classifications used by the USPTO and the patent offices of many 
other countries to characterize the technologies addressed by patents.42 
The figure reports the breakdown of secret and published patents by 
CPC section. The size of each bar indicates the number of patents in 
each CPC section and the portions of each bar that are blue or red 
indicate the number of patents resulting from published and secret 
applications.43 
 
Figure 7 
 
Secret and Published Patent Applications by CPC Section 
 

 

 
42 See Patent Classification, U.S. PAT. & TRADEMARK OFF. (Oct. 28, 2021, 8:42 PM), 
https://www.uspto.gov/patents-application-process/patent-search/classification-standards-and-
development [https://perma.cc/8UYX-8MEG].  
43 See infra Figure 7. 
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This breakdown confirms that there were substantial percentages of 
secret applications producing patents across a range of technologies. 
There were 1296 secret applications in CPC Section A – which includes 
medical advances and biotechnology inventions. Counts were even 
higher in CPC Sections G (3965 secret applications) and H (3066 secret 
applications), the two sections that include most information processing 
and computer design advances. Substantial numbers of secret 
applications were also present for Chemical advances in CPC Section 
C (370 secret applications), Fixed Constructions in CPC Section E (360 
secret applications), and Mechanical Engineering and related advances 
in CPC Section F (588 secret applications). 

The distribution of secret applications across these diverse technologies 
suggests that the perceived merit of secrecy is not confined to any one 
type of technology but is instead related to other factors. These results 
also suggest that producers of diverse types of technologies may wish 
to consider the advantages of application secrecy since originators of 
very diverse technologies have seen merit in such secrecy in the past.  

C. Where Are Secret Applications Emerging? 
Secret patent applications have covered innovations originating in a 
wide variety of countries.44 For purposes of this analysis, the country 
source of research leading to a particular patent was presumed to be 
the location of the lead inventor listed on the patent. The following 
figure summarizes the top fifteen country sources of secret and 
published patent applications producing patents in the 2015 patent 
sample.45 

 
44 See infra Figure 8. 
45 See id. 
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Figure 8 

Top Country Sources of Secret and Published Patent Applications 

 

These figures indicate that, while the United States was by far the largest 
source of secret patent applications, other countries also contributed 
substantial numbers. About 81 percent of all secret applications 
stemmed from research in the United States, whereas only about 44 
percent of published applications related to research in this country. 

About 19 percent of the secret applications resulting in patents in the 
2015 patent sample were from foreign sources. No single country other 
than the United States produced large numbers of secret applications. 
Rather, these applications were spread across inventions from numerous 

Country
Number 

Published
Percent of 
Published

Number 
Secret

Percent 
of Secret

US 57,091 44.48 8,715 80.55
JP 23,829 18.57 251 2.32
KR 8,063 6.28 170 1.57
DE 7,623 5.94 77 0.71
TW 4,789 3.73 299 2.76
CN 3,680 2.87 119 1.10
FR 3,114 2.43 43 0.40
GB 2,940 2.29 116 1.07
CA 2,871 2.24 215 1.99
IL 1,475 1.15 151 1.40
IN 1,381 1.08 200 1.85
IT 1,331 1.04 31 0.29
SE 1,150 0.90 8 0.07
CH 1,113 0.87 49 0.45
NL 1,093 0.85 11 0.10
Other 6,847 5.33 369 3.41

Total 128,390 100.00 10,824 100.00
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counties. For example, eight countries accounted for between 1.00 to 
2.76 percent of the secret applications.  

Innovations from some countries resulted in application secrecy much 
more frequently than advances from other countries. The following 
figure summarizes the likelihood that an application based on research 
from each of the listed countries was pursued in secret.46 

Figure 9 

Likelihood of Secret Application by Country Source 

 

 
46 See id. 

Country
Total 

Patents
Likelihood 

Secret

US 65,806 0.1324
JP 24,080 0.0104
KR 8,233 0.0206
DE 7,700 0.0100
TW 5,088 0.0588
CN 3,799 0.0313
FR 3,157 0.0136
GB 3,056 0.0380
CA 3,086 0.0697
IL 1,626 0.0929
IN 1,581 0.1265
IT 1,362 0.0228
SE 1,158 0.0069
CH 1,162 0.0422
NL 1,104 0.0100
Other 7,216 0.0511

Total 139,214 0.0778
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These figures indicate that United States patent applicants – or at least 
applicants pursuing patents based on research completed in the United 
States – appear to pursue secrecy more often than applicants from most 
other countries. Secrecy choices for applications based on research in 
India, Israel, and Canada approached those for United States based 
research. By contrast, secrecy choices for research in most European 
countries – including innovation giants Germany and France – were at 
very low rates. Secrecy rates for applications based on research in Japan 
and Korea were also much lower than the comparable rates for United 
States-based research.  

The reasons behind these patterns can only be preliminarily analyzed 
based on the data scrutinized here. One rough approximation adopted 
here for the purpose of preliminary analysis is that the country of 
research generally also reflects the home country of a patent applicant 
– that is, for example, that research conducted in Germany will most 
often result in a United States patent application (if any) submitted by a 
German patent applicant. Assuming this is the case, the choice of a 
foreign applicant (seeking a United States patent for a foreign originated 
invention) to maintain a secret application would mean that the foreign 
applicant was giving up potential patent rights in the rest of the world – 
including in the applicant’s home country. The choice of some foreign 
applicants to nonetheless favor application secrecy is testament to the 
strong draw of such secrecy.  

Focusing on the high secrecy rates seen for United States-based 
research, the reasons why secrecy rates are so much higher for this 
research than for research elsewhere are puzzling. Both domestic and 
foreign research can lead to the same patent rights and 
commercialization opportunities.47 The foreign rights sacrificed for 
patents based on these two types of research are also the same. Given 
the similarities of the advantages and disadvantages at stake, one would 
expect more similarity in secrecy requests. Yet, applicants seeking 
protection for inventions made in many of the countries that are the 

 
47 See Patent Classification, supra note 42. 
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largest foreign innovation sources of United States patent applications 
– particularly Japan, Germany, and France – sought secrecy at much 
lower rates than counterparts relying on United States research. 

The observed country-specific differences in application secrecy may 
relate to differences in the technologies emerging from the relevant 
countries or differences in the worldwide patent coverage desired by 
applicants in some foreign countries. Alternatively, the country-specific 
differences may reflect a greater patenting by independent inventors 
working in the United States – who may lack sophisticated patent advice 
or sufficient resources to pursue foreign patent rights – than independent 
inventors working in foreign countries. Finally, the country-specific 
differences in secrecy choices may reflect differences in the average 
value (or perceived value) of advances emerging from different 
countries, with secrecy choices being made more frequently for United 
States based research because the products of such research are 
perceived as more valuable and the commercial gains to be achieved via 
secrecy are therefore more compelling. The influences of these and 
other factors are assessed further in the next section of this article 
presenting statistical regression studies of the features of secret and 
published applications.  

V. Reasons for Secrecy  

Several mechanisms may account for the differences in secrecy choices 
described to this point. Five factors – alone or in combination – seem 
likely to contribute to the differences seen.  

First, differences in invention features – including technology 
characteristics making extended application secrecy especially 
important in protecting and commercializing particular technologies or 
differences in invention complexity that may make replication of some 
advances especially difficult and render temporary secrecy of lesser 
value – may account for differences in secrecy choices.48 Second, 
differences in inventors – including variations in resources supporting 

 
48 See supra Figure 6. 
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both invention and patent application processes and differences in 
opportunities to enforce the foreign patent rights as issue in secrecy 
choices – may generate differences in secrecy choices.49 Third, 
differences in sources of patented advances – including differences in 
values, technology preferences, and patenting objectives across 
countries and states within the United States – may produce different 
secrecy choices.50 Fourth, different companies or other organizations 
backing research and patent applications may have different patenting 
agendas and objectives leading to different secrecy choices.51 Fifth, 
differences in invention value may lead to differences in secrecy 
choices.52 

These five factors – invention differences, inventor features, geographic 
research sources, organizational sources, and invention value – are 
examined here as contributors to secrecy choices. While other factors 
may also apply, these five factors seem likely to be major contributors 
to secrecy choices. The analysis here seeks to identify which of these 
factors is significantly associated with secrecy choices and estimate the 
size of the impacts from the significant factors. 

The analysis described in this subsection is based on a logistical 
regression analysis of the impacts of inputs to secrecy decisions. The 
study relied on data concerning the 139,214 patents in the 2015 patent 
sample.53 A dummy variable recording whether each patent in the 
sample was the result of an application kept secret until patent issuance. 
Logistic regression techniques54 were used to estimate the impacts (if 

 
49 See supra Figure 8. 
50 See supra Figure 9. 
51 See supra Figure 6. 
52 See supra Figure 7. 
53 The data included in the analysis reflected 139,214 randomly selected patents issued 
between 4/1/2015 and 9/15/2015 (referred to here as the “1995 patent sample”). 
54 Logistic regression is a widely applied form of statistical analysis used to estimate the 
impacts of factors on a characteristic with two states (such as the application 
secrecy/publication choice of interest here). The results of a logistic regression analysis 
estimate how changes in one factor (represented by an explanatory variable) will change the 
likelihood of a particular state in the dependent variable. See generally Saishruthi 
Swaminathan, Logistic Regression – Detailed Overview (Mar. 15, 2018), 
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any) of various factors on the likelihood that patent applications were 
chosen by applicants to be kept secret. Each of the explanatory factors 
under analysis corresponded an independent variable in the analysis as 
described below. 

The first subsection that follows describes the factors affecting secrecy 
choices that were evaluated in the regression analysis and the 
corresponding explanatory variables used to model these factors. The 
next subsection describes the hypotheses tested in the regression 
analysis. Subsection C details the regression results. Subsection D 
analyzes the implications of the logistic regression results for the 
research hypotheses. Subsection E evaluates the relative importance of 
the statistically significant factors identified in the logistic regression 
analysis. 

A. Factors Assessed and Corresponding Explanatory Variables  
 

1. Invention Features 
 

a. Technology Type 
Application secrecy decisions may vary by technology type for a 
number of reasons. The competitive advantages of temporary patent 
application secrecy may vary in different industries that are subject to 
different types of technology development, commercialization 
processes, or competitive pressures. In addition, the scope of foreign 
patent rights lost by maintaining application secrecy may vary by 
technology type because not all technologies are equally covered by 
foreign patent laws. Furthermore, different types of technology 
development may be more or less easy to maintain secret, making the 
secrecy of related patent applications more or less valuable. 

Variations in application secrecy by technology type were examined by 
including eight dummy variables in the analysis corresponding to the 
eight CPC Section technology categories (actually, only seven dummy 

 
https://towardsdatascience.com/logistic-regression-detailed-overview-46c4da4303bc 
[https://perma.cc/626D-A65H].   
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variables were included in the logistic regression analyses; the dummy 
variable for mechanical inventions was omitted, making this technology 
type the reference category for purposes of interpreting the regression 
results regarding the other technology dummy variables). 

b. Technology Complexity 
Application secrecy may also vary with invention complexity. More 
complex inventions may be more difficult to maintain secret in research 
or commercialization activities, resulting in disclosures via these 
activities and thereby lowering the value of application secrecy. 
Conversely, especially complex inventions may be more valuable in 
marketable products than simpler inventions in which case temporary 
secrecy for these more valuable inventions may also be especially 
valuable. To model variations in complexity, the number of claims in a 
patent application was used as a rough measure of invention complexity 
and included in the logistic regression analysis of secrecy influences. 

c. Background Field Knowledge 
The complexity and extent of prior knowledge in the technology field 
forming the background to an advance may also influence differences 
in secrecy choices. Application secrecy may be more valuable in less 
developed research fields because breakthrough advances in these 
relatively undeveloped fields may enable entirely new approaches to 
commercial products. Such fundamentally new products may have 
especially large commercial prospects and projected value. Conversely, 
advances in already highly-developed fields with extensive prior 
knowledge may get limited attention (amidst a wealth of competing 
advances and inventions in the same field) and have reduced value 
accordingly. To model the impacts of background field knowledge on 
secrecy decisions, the number of reverse citations to earlier patents in 
the same field was included in the analysis as a rough measure of the 
scope of background field knowledge related to each patented advance.  
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2. Innovator Features 
 

a. Independent versus Organizational Innovators 
Inventors working as independent researchers outside of supporting 
organizations such as large corporations or academic institutions may 
choose application secrecy more often than their organizational 
counterparts for several reasons. First, independent researchers may 
lack complete legal advice and not fully understand the negative 
implications of the secrecy choice. Second, independent researchers 
may lack the resources to seek and enforce foreign patents making the 
loss of those patents by choosing application secrecy of little 
consequence. Third, independent researchers may not have developed 
foreign commercialization strategies and accordingly undervalue the 
foreign patent rights sacrificed by maintaining application secrecy.  

To evaluate the decisions of independent inventors, a dummy variable 
was included in the analysis reflecting whether a patented advance was 
produced by an independent inventor. An advance lacking an 
organizational assignee at the time of patent issuance was presumed to 
be produced by an independent inventor. Conversely, an advance that 
was already assigned at the time of patent issuance – a common practice 
where an inventor is an employee of a corporation or other organization 
– was presumed to be a product of organizational research.  

b. Innovation Team Size 
Variations in innovator teams producing patented advances may also 
produce differences in application secrecy choices. Larger teams (and 
associated support staffs) may be more effective and reach research 
findings that smaller teams or individuals could not, making discoveries 
by large teams more valuable and corresponding secrecy also more 
valuable. Conversely, larger teams may be more likely to reveal 
invention details than smaller teams, making corresponding application 
secrecy for advances from larger teams less valuable because large 
teams are likely to publicly reveal invention features regardless of 
patent application secrecy. To model the effects of innovation team size, 
the number of inventors contributing to a patented advance (as judged 
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from the number of inventors listed on the applicable patent) was 
included as an explanatory variable. 

3. Country Sources 
Preliminary research (as described earlier in this article) suggests that 
inventions made in certain countries – particularly in the United States 
– are much more likely to result in secret patent applications than those 
produced elsewhere.55  However, some of the observed differences may 
have stemmed from confounding factors like differences in the 
technology mixes emerging from various countries or other research or 
invention commercialization features that varied across countries. To 
determine if there were still apparent differences in secrecy choices 
across countries after controlling for differences in technologies and 
other research factors reflected in the other explanatory variables in the 
analysis, several dummy variables corresponding to major country 
sources of inventions were included in the analysis. A dummy variable 
was created for each of the eight largest sources of patents in the 2015 
patent sample, including China (CN), France (FR), Germany (DE), 
Great Britain (GB), Israel (IL), Japan (JP), South Korea (KR), and the 
United States (US). Regression results related to these dummy variables 
reflected the higher or lower likelihood of application secrecy choices 
regarding advances from these countries relative to patent applications 
derived from research in all other countries.  

4. Company Sources 
Preliminary research also suggested that certain organizations favored 
application secrecy far more often than other patent applicants.56 Some 
of the observed differences may have stemmed from differences in the 
technologies pursued by these companies or other differences in their 
research or commercial interests. To see if substantial organizational 
differences remained after controlling for the other factors reflected in 
the explanatory variables described to this point, additional dummy 
variables were created for several organizations that were frequent 
sources of secret applications. These dummy variables corresponded to 

 
55 See supra Section IV.C. 
56 See infra Section V.D. 
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advances from Amazon Tech Incorporated, EMC Corporation, Google 
Incorporated, Marvel International Limited, Pioneer Hi Bred 
International, Symantec Corporation, the United States Navy, and 
Western Digital Technology Incorporated. Regression results for these 
dummy variables reflected the relative likelihood that advances from 
these organizations resulted in secret patent applications relative to 
advances from all other sources and controlling for the factors reflected 
in the other explanatory variables in the analysis. 

5. Invention Interest 
Secrecy choices are likely to vary with the perceived value of advances, 
with secrecy being more likely to be maintained for more valuable 
advances. Secrecy that hinders (or at least delays) competitors’ 
responses to advances through either reverse engineering or marketing 
opposition will have advantages that increase with the competitive 
opportunities at stake. Other things being equal, temporary secrecy 
concerning a highly valuable advance will probably be more 
advantageous than secrecy concerning a less valuable advance. And 
because it is more valuable, secrecy concerning highly valuable 
advances will tend to be invoked more often than secrecy concerning 
less valuable advances.  

In the present study, quick citations were used as markers for perceived 
invention value. Earlier research has shown that quick citations track 
patent owners’ self-assessments of patent value and resulting patent 
abandonment decisions (as carried out through non-payment of patent 
maintenance fees).57 Additional research has shown that quick citations 
are good predictors of variations in the value of products across diverse 
technologies. 58 Given these confirmations of quick citations as indirect 
measures of projected invention value, inventions with high quick 
citation counts were presumed to be both of strong interest to later 

 
57 Richard Gruner, Filtering Innovation Wheat from Chaff: Quick Citations as Indicators of 
Patented Invention Value, 20 UIC REV. INTELL. PROP. L. 202, 209 (2021). 
58 Christopher L. Benson & Christopher L. Magee, Quantitative Determination of 
Technological Improvement from Patent Data, PLOS ONE 1, 13 (Apr. 15, 2015), 
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0121635 
[https://perma.cc/L9AH-JYC6]. 
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innovators and advances with high commercial prospects and projected 
value.  

B. Application Secrecy Hypotheses Tested 
Logistic regression studies were completed to test the following 
research hypotheses. 

Hypothesis One: Variation with Technology Type 

Application secrecy decisions were expected to vary substantially 
across different types of technologies. To test this, the following 
hypothesis was examined in the logistic regression studies of secrecy 
choices. 

H0  =  Patent application secrecy (as measured from decisions to reject 
application publication eighteen months after application filing) 
does not vary in likelihood with invention technology 
differences  

H1  =  Patent application secrecy varies significantly in likelihood with 
invention technology differences 

Hypothesis Two: Increased Secrecy with Increased Technology 
Complexity 

Application secrecy decisions were expected to increase with 
technology complexity largely because more complex technologies 
tend to be more valuable (all else being equal) and secrecy regarding 
more valuable technologies should also be more valuable as a means to 
keep commercialization options open and to delay adverse competitor 
responses. To test this, the following hypothesis was examined in the 
logistic regression studies of secrecy choices. 

H0  =  Patent application secrecy does not increase in likelihood with 
invention complexity (as measured from patent claims numbers)  
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H1  =  Patent application secrecy increases significantly in likelihood 
with invention complexity 

Hypothetical Three: Increased Secrecy with Decreased Background 
Field Knowledge 

Less well understood technology fields – as indicated by relatively low 
numbers of reverse citations in patents – were expected to produce more 
valuable advances (because each new advance would stand out and 
define distinctly new and potentially valuable product types) than 
equivalent advances in more heavily researched fields. Thus, there 
should be an inverse relationship between background field knowledge 
and invention secrecy – that is, as background field knowledge goes 
down the likelihood of application secrecy should go up. To test this, 
the following hypothesis was examined: 

H0  =  Patent application secrecy does not increase in likelihood with 
decreases in background field knowledge (as measured from 
reverse citation counts)  

H1  =  Patent application secrecy increases significantly in likelihood 
with decreases in background field knowledge 

Hypothesis Four: Increased Secrecy for Applications from Independent 
Inventors 

Inventors working as independent researchers outside of supporting 
organizations were expected to be more likely to choose application 
secrecy, either because these inventors were less likely to appreciate the 
adverse impacts of secrecy on foreign patenting options or because they 
lacked the resources to pursue and enforce foreign patents and did not 
see much loss in keeping their applications secret. To test this, the 
following hypothesis was examined: 

H0  =  Patent application secrecy was not more likely for patent 
applications filed by independent inventors than for applications 
covering advances by inventors working for organizations    
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H1  =  Patent application secrecy was significantly more likely for 
patent applications filed by independent inventors than for 
applications covering advances by inventors working for 
organizations    

Hypothesis Five: Increased Secrecy with Increased Innovation Team 
Size 

All other factors being equal, research produced by larger research 
teams was expected to result in secret patent applications more often 
than equivalent research by smaller research teams. Larger teams were 
expected to be more effective as research groups and, therefore, be more 
likely to produce valuable advances where secrecy was especially 
important. Consequently, increased team size was expected to be 
associated with increased likelihood of application secrecy. To test this, 
the following hypothesis was examined: 

H0  =  Patent application secrecy was not more likely for innovations 
from larger research teams (as measured from the number of 
inventors listed on a patent application)    

H1  =  Patent application secrecy was significantly more likely for 
innovations from larger research teams 

Hypothesis Six: Variation with Country Source 

Patent application filers in different countries appear to make secrecy 
choices differently, perhaps based on different commercialization plans 
or different resources to pursue international patents. To see if country-
specific differences were present after controlling for the other factors 
addressed in the study, the following hypothesis was examined: 

H0  =  Patent application secrecy does not vary in likelihood with the 
country of the research leading to the application (with the 
research country determined from the location of the lead 
inventor listed on the relevant patent) 
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H1  =  Patent application secrecy varies significantly in likelihood with 
the country of the research leading to the application 

Hypothesis Seven: Variation with Company Source 

Certain organizations, in overseeing patent applications based on 
advances by organizational employees, appear to choose application 
secrecy over publication much more frequently than other parties. To 
see if organization-specific differences were present after controlling 
for the other factors addressed in the additional variable included in the 
analysis, the following hypothesis was examined: 

H0  =  Patent application secrecy does not vary in likelihood with the 
company backing research and a related patent application (with 
the relevant company identified from the recipient of an 
assignment of a patent, if any, prior to patent issuance) 

H1  =  Patent application secrecy varies significantly in likelihood with 
the company backing research and an application 

Hypothesis Eight: Increased Secrecy with Increased Invention Interest 

Advances with high interest from subsequent innovators – as reflected 
in early-stage forward citations to patented advances made within three 
years of patent issuance – were expected to be more likely to be 
protected in secret patent applications than advances with low interest, 
all other factors being equal. This was expected because advances 
covered by high interest patents also tend to be highly valued by their 
owners and are consequently more likely to be kept secret to advance 
commercialization of these especially valuable advances. To test this, 
the following hypothesis was examined: 

H0  =  Patent application secrecy was not more likely for patent 
applications with higher interest from subsequent innovators (as 
measured from quick citations – that is, early-stage forward 
citations to patents within three years of patent issuance)    



56 THE OHIO STATE TECHNOLOGY LAW JOURNAL [Vol. 18.1 
 

  
 

H1  =  Patent application secrecy was significantly more likely for 
patent applications with higher interest from subsequent 
innovators 

C. Regression Results 
A logistic regression analysis using application secrecy as the 
dependent variable59 and the explanatory variables previously described 
as the independent variables produced the following results: 

  

 
59 A dummy variable representing application secrecy was coded “1” for a patent resulting 
from an application kept secret until patent issuance and “0” for a patent resulting from a 
published patent application. 
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Figure 10 

Logistic Regression Odds Ratios – Factors Influencing Likelihood 
of Secret Application 

 

Logistic Regression Odds Ratio Std. Err. z P>z
Secret Application
CPC Section A -- Human 
Necessities

0.8045** 0.0443 -3.9500 0.0000 0.7222 0.8963

CPC Section B -- Performing 
Operations; Transporting

1.2374** 0.0684 3.8600 0.0000 1.1104 1.3789

CPC Section C -- Chemistry; 
Metalurgy

0.6543** 0.0467 -5.9400 0.0000 0.5688 0.7527

CPC Section D -- Textiles;     
Paper

0.6227* 0.1488 -1.9800 0.0470 0.3898 0.9948

CPC Section E -- Fixed 
Constructions

1.2404** 0.0919 2.9100 0.0040 1.0728 1.4343

CPC Section G -- Physics 1.3770** 0.0684 6.4400 0.0000 1.2493 1.5179
CPC Section H -- Electricity 1.2332** 0.0618 4.1800 0.0000 1.1178 1.3605
Claim Count 0.9978 0.0013 -1.7100 0.0870 0.9953 1.0003
Reverse Citations 0.9974** 0.0002 -16.8900 0.0000 0.9971 0.9977
Independent Inventor 3.5596** 0.1167 38.7200 0.0000 3.3380 3.7959
Inventor Team Size 0.9016** 0.0066 -14.1000 0.0000 0.8887 0.9147
United States 2.5096** 0.0865 26.6800 0.0000 2.3455 2.6850
China 0.5668** 0.0590 -5.4500 0.0000 0.4622 0.6951
Germany 0.2189** 0.0265 -12.5400 0.0000 0.1726 0.2775
Japan 0.2305** 0.0165 -20.4900 0.0000 0.2003 0.2653
South Korea 0.4442** 0.0379 -9.5000 0.0000 0.3758 0.5252
France 0.2651** 0.0434 -8.1100 0.0000 0.1924 0.3654
Great Britain 0.7960* 0.0819 -2.2200 0.0270 0.6506 0.9740
Israel 1.3113* 0.1421 2.5000 0.0120 1.0604 1.6216
Amazon Tech Inc 38.2969** 4.2957 32.5000 0.0000 30.7388 47.7134
EMC Corporation 81.9566** 14.4104 25.0600 0.0000 58.0654 115.6780
Google Inc 10.3149** 0.5900 40.7900 0.0000 9.2209 11.5387
Marvell International Ltd 161.0010** 41.3768 19.7700 0.0000 97.2908 266.4312
Pioneer Hi Bred 87.7530** 17.2349 22.7800 0.0000 59.7150 128.9556
Symantec Corporation 54.6804** 10.9255 20.0300 0.0000 36.9620 80.8924
United States Navy 11.3907** 1.6957 16.3400 0.0000 8.5082 15.2499
Western Digital Technology 125.0474** 28.1390 21.4600 0.0000 80.4510 194.3648
Quick Citations 1.0317** 0.0015 21.7300 0.0000 1.0288 1.0347

N = 139214 ** = Results significant at p < .01 level
Pseudo R2 = 0.2198 * = Results significant at p < .05 level
Prob > chi2 = 0

95% Conf. Interval
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Results of related regression analyses showing the impacts of adding 
portions of the independent variables to the analysis are reproduced in 
Appendix A. 

D. Interpretation of Results 
 
Hypothesis One: Significant Secrecy Variation with Technology Type 

Patents within a number of the CPC Section technology categories were 
significantly more or less likely to be pursued through secret 
applications than patents in the reference category (mechanical 
engineering technology). Thus, the null hypothesis of no substantial 
variation across technology types must be rejected.  

A few technologies were highly unlikely to be pursued through secret 
applications. Advances in CPC Section A (human necessities including 
many medical advances), CPC Section C (chemistry and metallurgy) 
and CPC Section D (textiles and paper) were significantly less likely to 
be covered by secret applications than mechanical engineering advances 
(the reference technology category). The odds ratios less than 1.0 for 
these technology categories indicate that secret applications for 
advances in these categories were significantly less likely than secret 
applications for mechanical advances. For example, chemical and 
metallurgy advances in CPC Section C (with an odds ratio of 0.6543) 
were 1 - 0.6543 = 0.3457 or about 35 percent less likely to pursued 
through secret applications than mechanical engineering advances all 
else (among the factors addressed by the control variables) being equal.  

By contrast, several types of technologies were highly likely to be 
pursued through secret applications. Advances in CPC Section B 
(involving performing operations and transporting innovations), CPC 
Section E (fixed constructions), CPC Section G (Physics) and CPC 
Section H (Electricity) were all significantly more likely to be pursued 
through secret applications than similar mechanical engineering 
advances. In particular, advances in CPC Section G were the most likely 
to be pursued through secret applications, being 1.3770 times or about 
38 percent more likely to be pursued via secret applications than 
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mechanical advances all else being equal. Advances in CPC Section H 
were 1.2332 times or about 23 percent more likely to be pursued through 
secret applications than mechanical engineering advances.  

The last two findings are particularly important as these categories 
contain most computer and information processing advances. Thus, far 
from being confined to unimportant technology backwaters, secret 
patent applications are especially prevalent in some of our most rapidly 
changing and commercially significant areas of recent technology 
innovation. 

Hypothesis Two: No Significant Increases in Secrecy with Increased 
Technology Complexity 

The odds ratio obtained for increases in technology complexity (as 
measured from patent claim counts) was not significantly different from 
1.0. Thus, it cannot be said that the likelihood of application secrecy 
increased with increases in invention complexity controlling for the 
other factors included in the logistic regression analysis. The null 
hypothesis of no significant relationship between secrecy and invention 
complexity must be accepted. Secrecy choices appear driven by other 
factors and are not incrementally determined by invention secrecy. Put 
another way, inventions at all levels of complexity appear to be chosen 
for secrecy similarly based on other invention or inventor features (such 
as the other factors found significant in the regression analysis). 

Hypothetical Three: Significantly More Secrecy with Decreased 
Background Field Knowledge 

The observed odds ratio of 0.9974 for the impact of background field 
knowledge (as measured from reverse citations) was statistically 
significant, confirming that was a relationship between the likelihood of 
application secrecy and the extent of background field knowledge. 
Thus, the null hypotheses of no relationship must be rejected. The odds 
ratio of less than 1.0 indicates that secrecy was less likely with increased 
reverse citations – that is, there was an inverse relationship between 
reverse citations and application secrecy likelihood. The logistic 
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regression findings suggest that the likelihood of application secrecy 
increased with decreased reverse citations (indicating less populated 
and developed background field knowledge). 

While this relationship was statistically significant, it may not be 
material – that is, it may not have been large enough to make much 
practical difference in application handling. A very large difference in 
reverse citations corresponded to only a small difference in the 
likelihood that an application was kept secret. For each additional 
reverse citation, the odds of a secret application were only reduced by 1 
- 0.9974 = 0.0026 or about 0.26 percent. Thus, an application with ten 
fewer reverse citations than another similar application would be about 
(0.9974)10 = 0.9743 times as likely or only 1 - 0.9743 = 0.0257 or 2.6 
percent less likely to be pursued as a secret application (controlling for 
differences due to technology variations, inventor differences, and other 
factors considered in the logistic regression analysis). As this small 
figure suggests, only very large differences in reverse citations (and 
correspondingly large differences in the scope of background field 
knowledge) may meaningfully influence differences in application 
secrecy choices. 

Hypothesis Four: Significantly More Secrecy for Applications from 
Independent Inventors 

The observed odds ratio for patent applications submitted by 
independent inventors was large, positive, and statistically significant. 
Thus, the null hypothesis of no relation between submission of an 
application by an independent inventor and application secrecy must be 
rejected.  

Independent inventors working without organizational affiliations were 
much more likely to keep patent applications secret than other 
applicants. A patent application derived from the work of an 
independent inventor was about 3.5596 or about 356 percent more 
likely to be pursued as a secret application than an application from 
other innovators controlling for other factors. Possible reasons for this 
large difference range from independent inventors’ lack of 
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understanding of the negative implications of application secrecy, 
limited resources to pursue or enforce foreign patent rights, or 
commercialization plans that extend only to the United States making 
foreign patents superfluous. Which of these (or other) reasons account 
for the differences in secrecy choices by independent inventors can only 
be determined through further inquiries into specific application secrecy 
decisions by these innovators. 

Hypothesis Five: Significantly More Secrecy for Advances from 
Smaller Innovation Teams 

The odds ratio for inventor team size was also statistically significant, 
indicating that there was a significant relationship between variations in 
team size and the likelihood of a secret application. However, the 
relationship was an inverse one – the opposite direction of the 
relationship that was anticipated. Thus, the tested relationship of a 
positive increase in secrecy likelihood with an increase in innovation 
team size must be rejected and the null hypothesis of no positive 
relationship accepted. 

The inverse relationship between these factors may produce material 
effects only for large differences in team sizes. The applicable odds ratio 
of 0.9016 indicates that for every additional team member there was a 
1 - 0.9016 = 0.0984 or 9.84 percent reduction in the likelihood that an 
application was pursued with continued secrecy until patent issuance. 
To give an idea of the scale of the resulting effect, consider the 
difference in the likelihood of secret applications resulting from the 
work of a solo inventor (team size = 1) and a group of 11 inventors (10 
persons larger than the solo inventor team). The odds ratio for a team 
size increase of 10 members would be about (0.9016)10 = 0.3549, 
meaning that it would be 1 - 0.3549 = 0.6451 or about 65 percent less 
likely that an application based on the work of the larger team was 
pursued as a secret application. 

The inverse relationship between team size and application secrecy may 
reflect differences related to the size of the organizations backing 
research and pursuing related patent applications. Larger organizations 
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with extensive resources will, in general, be able to fund larger research 
teams, pursue and enforce more foreign patents, and be more strongly 
interested in the foreign patents sacrificed by application secrecy than 
smaller organizations with fewer resources. If this is the case, larger 
teams (supported most often by large organizations such as major 
corporations or academic institutions) should correlate with more 
extensive patent application publication (to preserve foreign patenting 
opportunities) and less frequent application secrecy. This relationship is 
consistent with the negative relationship between team size and secrecy 
likelihood found in the logistic regression studies. 

Hypothesis Six: Significant Variation in Secrecy with Country Source 

The odds ratios for several of the countries included in the model were 
statistically significant, indicating that there were meaningful variations 
in application secrecy likelihood for advances produced in these 
countries. Thus, the null hypothesis of no variation across country 
sources must be rejected. Controlling for the other factors (including 
variations in the technologies involved), the likelihood of a secret 
application varied significantly by the country where an advance was 
completed. 

Interestingly, secrecy choices varied widely across the countries 
included in the analysis.60 The odds ratio for applications from the 
United States (2.5096) indicates that advances from this country were 
about 251 percent (more than twice as likely) to be secret applications 
than applications based on research from other countries. Applications 
based on research from Israel were likewise more likely to be pursued 
as secret applications than applications based on research from the mix 
of countries forming the reference group.  

 
60 The countries included in the model were the United States, China, Germany, Japan, South 
Korea, France, Great Britain, and Israel, all major sources of United States patent applications. 
The reference category for the country-specific analyses included applications from a diverse 
set of other countries. The odds ratios for country sources measure the likelihood of 
application secrecy relative to applications from this mixed group of all other countries. 
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By contrast, applications based on research from the other countries 
included in the analysis were highly unlikely to be pursued as secret 
applications. Indeed, applications based on research from several of the 
largest foreign sources of inventions were extremely unlikely to be 
pursued with secrecy. For example, applications covering advances 
from Japan (the second largest source of patented research after the 
United States) had an odds ratio of only 0.2305, meaning that these 
applications were 1.0 - 0.2305 = 0.7695 or about 77 percent less likely 
to be pursued secretly than advances in the reference category all else 
being equal. Similarly, applications from several major European 
sources of technology development (including Germany and France but 
not Great Britain) were also highly unlikely to be pursued secretly. 
Applications from Germany had an odds ratio of 0.2189, meaning that 
these applications were 1.0 - 0.2189 = 0.7811 or about 78 percent less 
likely than the reference category to be pursued secretly. The 
counterpart figures for advances from France were an odds ratio of 
0.2651, meaning that advances from France were 1.0 - 0.2651 = 0.7349 
or about 73 percent less likely to be covered by secret applications than 
applications in the reference category. 

These country-specific differences were present even after controlling 
for differences in technologies emerging from the countries studied. 
This means that differences in the mixes of technologies produced in 
the countries studied do not account for the country-specific differences 
seen in secrecy patterns. More broadly, the country-specific differences 
found must stem from factors other than the many factors controlled for 
by the independent variables in the analysis. A number of additional 
factors outside those modeled here may account for the country-specific 
differences observed. For example, country-specific secrecy variations 
across research sources may reflect differences in foreign patenting 
aspirations concerning research from certain countries. Parties 
controlling United States patent applications concerning research from 
some foreign sources may value the loss of foreign patent rights and the 
other negative implications of application secrecy differently than 
parties pursuing patents on advances from the United States and other 
sources. Alternatively, country-specific differences in secrecy 
preferences may reflect local commercial practices in the countries 
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where research was completed. If parties in these countries generally 
controlled the patenting in the United States of advances from their 
countries, then country-to-country differences in commercial practices 
and the perceived commercial advantages of patent application secrecy 
may explain associated country-specific differences in secrecy choices. 
More research is needed to fully explain these significant country-
specific differences in application secrecy. 

One way to interpret the country-specific results in the analysis is to 
compare secrecy preferences based on foreign research to similar 
preferences based on United States research. Secrecy choices for 
research emerging from many of the most important foreign research 
sources – including Japan, Germany, and France –favored application 
publication and foreign rights retention much more frequently than 
similar choices for applications emerging from research in the United 
States. Research findings from these foreign sources were particularly 
likely to be described in published applications and to be proper 
candidates for additional patent rights outside the United States 
(because applications for these foreign rights were rarely constrained by 
certifications made to retain application secrecy). 

By contrast, innovators and organizations pursing United States patent 
applications based on research performed in this country were much 
more likely to opt for application secrecy than other applicants. A 
substantial number of United States innovators (and the organizations 
that frequently back them and seek related patents) appear willing to 
settle for only United States protections for their advances (and to 
sacrifice foreign patenting opportunities by maintaining application 
secrecy). There are a number of possible reasons for this somewhat 
surprising pattern of application secrecy and rights sacrifice. A 
preference for secrecy may reflect a lack of resources of some applicants 
seeking patents for United States research and corresponding decisions 
to focus on just protections in the United States (thereby reducing the 
adverse implications in lost foreign rights of emphasizing secrecy and 
making secrecy choices more likely). However, as has been previously 
discussed, choices favoring application secrecy are not limited to 
independent inventors who might be the most resource-constrained 
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patent applicants but are instead also favored by many large 
organizations – such as Google and Amazon – that are both 
sophisticated technology producers and resource-rich patent 
applicants.61 Hence, explaining the emphasis on secrecy for applications 
based on United States research as an effect derived from resource 
limitations is problematic.  

The sources of the geographic differences seen in the data remain 
unclear. The present study simply confirms that there are major 
differences in the secrecy of patent applications across geographic 
sources of research. These differences are not accounted for by 
differences in technology and the other factors controlled for in the 
present analysis. Across many technology types and invention 
circumstances, advances made in the United States are much more 
likely to be covered by United States patent applications maintained 
secret (rather than published) than advances from foreign sources. 

Hypothesis Seven: Significant Variation in Secrecy with Company 
Source 

The company sources included in the analysis all produced statistically 
significant odds ratios. Consequently, the null hypothesis of no 
differences across company sources should be rejected. The companies 
included in the analysis each pursued secret patent applications with 
greater frequency than other applicants. The listed companies were 
included in the analysis because they were top filers of secret 
applications. The regression results confirm that their choices to pursue 
many secret applications were not due to just the mix of technologies 
each produced or other factors controlled for by the independent 
variables in the analysis. Rather, these companies seem to have adopted 
patenting strategies that emphasize secret applications relative to the 
patenting approaches of other companies filing patent applications for 
similar advances. 

 
61 See supra Section V.A.4. 
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Some of the companies included in the analysis emphasized secrecy to 
a large degree. For example, Marvell International Limited had an odds 
ratio of 161.0010 meaning that secret applications by that company 
were about 161 times as likely as secret applications from other sources 
all other factors being equal. The odds ratio for applications pursued by 
Western Digital Technology (125.0474) indicates that these 
applications were about 125 times more likely to be kept secret (without 
pre-issuance publication) than advances from other sources. These large 
secrecy differences for applications from certain companies were 
present even after controlling for differences in technologies, 
innovation locations, and other factors modeled in the analysis. Thus, 
company-specific factors appear to strongly influence application 
secrecy decisions. Some of the possible reasons for these company-
specific differences are considered in Section VI as part of analyses 
addressing secrecy choices by decision makers at Google. 

Hypothesis Eight: Significantly Increased Secrecy with Increased 
Invention Interest 

The odds ratio obtained for quick citation counts (1.0317) was 
statistically significant and greater than 1.0. This indicates that there 
was a positive relationship between patent application secrecy and later 
inventor interest (as measured from quick citations reflecting early-
stage forward citations to the patents). This significant odds ratio means 
that the null hypothesis of no relation between secrecy likelihood and 
quick citation levels must be rejected.  

The significant relationship between application secrecy and quick 
citations implies a further relationship between secrecy and invention 
value. Variations in quick citations are good markers for variations in 
invention value.62 Since application secrecy varies with quick citations 
and quick citations vary with invention value, application secrecy also 
varies with invention value. Controlling for all the other factors in the 

 
62 Benson & Magee, supra note 58, at 4. 
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model used here, the likelihood of application secrecy increased with 
increased invention value (as measured from quick citations).  

Several perceived advantages of secrecy may account for this. Secrecy 
(even at the cost of some loss in foreign rights) appears to be seen as a 
worthwhile means to avoid early signaling to competitors about 
valuable advances and to retain maximum flexibility about how these 
advances are commercialized. Some innovators (and the organizations 
that back many innovators and administer many related patent 
applications) appear to see application secrecy as a useful tool. The 
value of this tool – and the frequency of its use – will go up with the 
value of the asset protected.  

The increased likelihood of secrecy based on differences in quick 
citations and related differences in innovator interest can be gauged 
from the size of the applicable odds ratio. The odds ratio of 1.0317 
indicates that a patent with one additional quick citation was 1.0317 
times or about 3.17 percent more likely to have resulted from a secret 
application than a patent similar in other respects but without the quick 
citation. The cumulative effect of multiple quick citations can also be 
estimated. The top levels of quick citations in the 2015 patent sample 
were: 90th percentile = 4 or more quick citations, 95th percentile = 7 or 
more, and 99th percentile = 18 or more. The corresponding increases in 
secrecy likelihood at these citation levels (relative to a patent with no 
quick citations) are as follows: 

90th Percentile 

(1.0317)4 = 1.1330 

This indicates that advances in the top 90th percentile of quick citations 
were at least 1.1330 times or about 13 percent more likely to be covered 
by secret applications than similar advances without any quick citations. 

95th Percentile 

(1.0317)7 = 1.2442 
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This indicates that advances in the top 95th percentile of quick citations 
were at least 1.2442 times or about 24 percent more likely to be covered 
by secret applications than similar advances without any quick citations. 

99th Percentile 

(1.0317)18 = 1.7537 

This indicates that advances in the top 99th percentile of quick citations 
were at least 1.7537 times or about 75 percent more likely to be covered 
by secret applications than similar advances without any quick citations. 

E. The Relative Importance of Contributing Factors 
Among the factors identified as significantly associated with application 
secrecy, it is possible to further assess the relative importance of these 
factors in influencing secrecy choices. The relative importance of the 
factors is apparent from the increases in explanatory power achieved by 
adding more and more explanatory variables to logistic regression 
analyses of application secrecy decisions. Variables that achieve 
substantial jumps in explanatory power when added to analyses are 
relatively important in explaining differences in application secrecy 
decisions; variables that result in little change in explanatory power 
when added are relatively unimportant. 

The explanatory power changes resulting from additions of various 
variables to the model are documented in the regression results reported 
in Appendix A. The increase in the pseudo-R2 figure achieved by adding 
a variable or group of variables to the model roughly corresponds to the 
additional percentage of overall variation in application secrecy 
explained by the added variable or variables.  

This incremental model development and corresponding pseudo R2 
tracking suggests that three factors were especially important in 
explaining variations in the likelihood of secrecy choices. The three 
factors with high impacts when added to the regression models were 1) 
the status of an innovator as an independent inventor (increasing the 
applicable pseudo R2 by about 0.03 and explaining about 3 percent 
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additional variation when added to the analysis),63 2) the country source 
of an advance (increasing the pseudo-R2 by about 0.08 and explaining 
about 8 percent more variation when added), and 3) the company source 
of an advance (increasing the pseudo-R2 figures by 0.09 and explaining 
about 9 percent more variation when added).  

By contrast, other variables, while producing statistically significant 
odds ratios, appear to have explained relatively little of the observed 
variation in secrecy likelihood. For example, the variables 
corresponding to technology differences produced a pseudo R2 of only 
0.0105, suggesting that technology differences accounted for only about 
1 percent of the variation in secrecy patterns. Similarly, the addition of 
quick citations to the model did not change the applicable pseudo R2 
figures much. The pseudo R2 change with this additional variable was 
0.2198 - 0.2129 = 0.0069 which suggests that only about 0.69 percent 
of variation in secrecy likelihood was explained by the addition of quick 
citation counts to the analysis.  

While little weight should probably be given to the specific pseudo R2 
values reported here, their relative magnitude does suggest a material 
difference in the explanatory power of the statistically significant 
variables in the model. Status of an innovator as an independent 
inventor, the country source of an advance, and the company backing a 
patent application were all relatively large determinants of differences 
in patent application secrecy. By contrast, variations in invention 
technology, subsequent inventor interest, inventor team size, and 
background field complexity (as measured from reverse citations) all 
produced statistically significant odds ratios but appear to have 
explained far smaller variations in application secrecy. 

 
63 The regression results reported in Appendix A describe the increase in pseudo R2 upon 
adding both the variables for independent inventors and inventor team size to the regression 
model. This change increased the pseudo R2 figure from 0.0142 to 0.0465. A separate logistic 
regression analysis was run adding only the independent inventor variable. This alteration 
changed the pseudo R2 figure from 0.0142 to 0.0443. A further logistic regression analysis 
was run adding only the variable for team size to the regression model. This alteration 
changed the pseudo R2 from 0.0142 to 0.0208. 
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VI. Understanding Secrecy Choices: A Google Case Study 

While a number of large companies regularly choose secrecy for many 
of their patent applications, preliminary research suggested that Google 
was unusual in pursuing almost equal fractions of their patents through 
secret and published applications. In the 2015 patent sample, Google-
owned patents were split almost evenly between patents resulting from 
secret applications (887 patents or 51.78 percent of Google’s total of 
1713 patents in the sample) and patents resulting from published 
applications (826 patents or 48.22 percent of Google’s total). The 
presence of almost equal numbers of secret and published applications 
resulting from decisions of a single company suggested that further 
study of Google’s secrecy decisions might reveal more about the bases 
for these decisions. This section describes Google’s application secrecy 
decisions to illustrate not only the practices of this large and 
sophisticated technology innovator but also to reveal decision criteria 
that other companies may wish to adopt. 

A. Distinctive Features of Google Patents 
Several features of Google’s patents stand out within the 2015 patent 
sample.  

1. High Interest in Google Advances 
First, the inventions described in Google’s patents received especially 
high interest from later innovators (as measured from quick citations).64 
Mean quick citations to Google’s 1713 patents in the sample equaled 
3.74 citations as opposed to a mean of 1.73 citations for other patents. 
This suggests that research similar to discoveries described in Google 
patents was pursued, on average, more than twice as often as research 
related to other patents. As previously noted, high innovator interest 
(again as measured from quick citation means) typically correlates with 
high invention value.65 Google’s high citation means suggest that its 

 
64 See infra Figure 19. 
65 See supra Section V.A. 
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patented advances were higher in value than inventions from other 
sources. 

2. Concentration in Certain Technology Areas 
Second, Google’s patents were concentrated in a few technology areas. 
The following figure summarizes the technology differences between 
Google patents and other patents in the 2015 patent sample.66 

Figure 11 

Technology Breakdown: Google Patents and Other Patents 

 

Google’s patented advances fell predominantly within CPC Section G 
which encompasses many types of computer processing and 
information technology inventions.  

However, Google’s emphasis on patents falling within CPC Section G 
does not appear to explain its frequent preference for application 
secrecy. Google’s views on the desirability of application secrecy 

 
66 See infra Figure 11. 

CPC 
Section N Percent N Percent

A 12 0.70 20,479 12.69
B 34 1.98 18,340 11.37
C 0 0.00 13,463 8.34
D 0 0.00 645 0.40
E 0 0.00 3,724 2.31
F 12 0.70 10,398 6.44
G 1,117 65.21 44,846 27.79
H 538 31.41 49,452 30.65

Total 1,713 100.00 161,347 100.00

GOOGLE PATENTS OTHER PATENTS
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diverge substantially from those of several other major sources of 
computer-related advances. Google, IBM, Microsoft, and Canon – all 
major producers of information processing advances – each produced 
large fractions patented advances within CPC Section G as indicated in 
the following technology breakdown of their patented advances in the 
2015 patent sample.67 

  

 
67 See infra Figure 12.  
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Figure 12 

Technology Breakdowns of Major Information Processing 
Innovators 

 

While the technology outputs of these four companies all included large 
fractions of CPC Section G patents, their secrecy practices were very 
different. Google pursued 887 of its 1713 patents (about 52 percent of 
its total) through secret applications. The other three technology giants 
largely shunned secret applications. IBM pursued secret applications for 
only 126 of its 4051 patents or about 3 percent of its total. Microsoft 
pursued secret applications for 7 of its 1206 patents or about 0.6 percent 
of its total. Canon pursued secret applications for 6 of its 2362 patents 
or about 0.3 percent of its total. Clearly, an emphasis on advances within 
CPC Section G does not explain the strong views of Google – and a few 
other high technology innovators – favoring frequent patent application 
secrecy. 

3. Advances Produced in Diverse Locations 
 

a. International Diversity with Generally Parallel Secrecy 
 
Google’s patented advances in the 2015 patent sample reflected 
research conducted around the world. Of the company’s 1713 patents, 
257 or about 15 percent resulted from research outside the United 

CPC 
Section N Percent N Percent N Percent N Percent

A 12 0.70 9 0.22 19 1.58 89 3.77
B 34 1.98 47 1.16 6 0.50 305 12.91
C 0 0.00 24 0.59 0 0.00 49 2.07
D 0 0.00 0 0.00 0 0.00 7 0.30
E 0 0.00 0 0.00 0 0.00 0 0.00
F 12 0.70 15 0.37 0 0.00 0 0.00
G 1,117 65.21 2,563 63.27 858 71.14 1,184 50.13
H 538 31.41 1,393 34.39 323 26.78 728 30.82

Total 1,713 100.00 4,051 100.00 1,206 100.00 2,362 100.00

GOOGLE IBM MICROSOFT CANON
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States. The locations by country of the advances leading to Google’s 
patents (as well as the company’s related application secrecy practices) 
are summarized in the following figure.68 For each of the patents 
referred to in this figure, Google was the initial patent assignee at the 
time of patent issuance regardless of the research location, indicating 
that Google probably employed the researchers making the patented 
discoveries and that Google probably also controlled the related patent 
applications and decisions about the secrecy of those applications. 

  

 
68 See infra Figure 13.  
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Figure 13 

International Google Innovation Sources and Application Secrecy 
Percentages by Country 

 

Country N
Percent 
of Total

Percent 
Secret

AE 1 0.06 100%
AT 1 0.06 0%
AU 25 1.46 44%
BR 2 0.12 50%
CA 27 1.58 67%
CH 43 2.51 74%
CN 14 0.82 21%
DE 6 0.35 50%
DK 1 0.06 100%
EG 1 0.06 100%
ES 1 0.06 0%
FI 2 0.12 100%
FR 7 0.41 14%
GB 37 2.16 51%
IE 6 0.35 50%
IL 21 1.23 48%
IN 14 0.82 79%
IT 3 0.18 33%
JP 16 0.93 56%
KR 5 0.29 60%
NZ 3 0.18 33%
PL 4 0.23 75%
RU 2 0.12 0%
SE 9 0.53 56%

TW 4 0.23 25%
US 1,457 85.01 51%
ZA 1 0.06 100%

Total 1,713 100.00 52%
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The secrecy decisions for most of Google’s major foreign research 
sources were apparently very similar to the decisions made for advances 
from the United States. Google patents emerging from research in Great 
Britain (37 patents with 51 percent secret applications), Israel (21 
patents with 48 percent secret), Austria (25 patents with 44 percent 
secret), and Japan (16 patents with 56 percent secret) reflected about the 
same prevalence of secrecy as patented Google advances from the 
United States (1457 patents with about 51 percent secret applications). 
The consistency in these secrecy choices across many country sources 
for Google patents was in contrast to the general pattern in which 
advances from most foreign sources were much less likely to be pursued 
via secret applications than advances produced in the United States. In 
managing patent applications for advances from these countries, Google 
appears to have applied the same secrecy standards and achieved the 
same results as for patent applications based on research in the United 
States. 

However, secrecy practices were not consistent for all foreign sources 
of Google advances. Research from some countries rarely resulted in 
secret applications. In particular, United States utility patents on 
advances from China (14 patents with only 21 percent secret 
applications) were particularly unlikely to be pursued through secret 
applications. This suggests that Google management may have felt that 
international patent rights – lost by pursuing secret applications -- were 
particularly important for Google advances emerging from China. Or 
the company may have preferred early disclosures of advances from 
China for other reasons. 

Conversely, secrecy was particularly likely for Google advances from a 
few other countries. Advances from Switzerland (43 patents with 74 
percent secret applications), Canada (27 patents with 67 percent secret 
applications), and India (14 patents with 79 percent secret applications) 
were especially likely to be pursued to patents through secret 
applications. Secrecy through patent issuance was substantially more 
likely for advances from these countries than for all Google advances. 
Further attention to Google’s advances from these countries will be 
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needed to explain country-specific differences leading to the high 
secrecy rates for research from these sources. 

b. Domestic Distribution with Secrecy Differences 
Of the 1456 or about 85 percent of Google’s patented advances made in 
the United States, most were produced in just a few states. The 
following figure describes the states that were sources of Google’s 
patented advances in the 2015 patent sample and the fractions of secret 
applications related to research from each state. 
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Figure 14 

Domestic Google Innovation Sources and Application Secrecy 
Percentages by State 

 

State N
Percent 
of Total

Percent 
Secret

AL 1 0.07 100%
AZ 12 0.82 75%
CA 1,050 72.12 57%
CO 10 0.69 50%
CT 1 0.07 100%
FL 10 0.69 0%
GA 9 0.62 22%
IA 1 0.07 100%
IL 104 7.14 3%
KS 3 0.21 0%

MA 29 1.99 38%
MD 2 0.14 50%
MI 1 0.07 100%
MN 4 0.27 75%
MO 1 0.07 100%
NC 2 0.14 0%
NH 3 0.21 67%
NJ 23 1.58 43%
NV 1 0.07 100%
NY 76 5.22 66%
OH 1 0.07 0%
OK 1 0.07 100%
OR 3 0.21 33%
PA 24 1.65 21%
TN 1 0.07 100%
TX 8 0.55 25%
VA 10 0.69 50%
WA 60 4.12 45%
WI 1 0.07 100%
WV 1 0.07 100%
WY 3 0.21 67%

Total 1,456 100.00 51%
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Several striking secrecy patterns emerge from this figure. Clearly, 
research performed in California accounted for the bulk of Google’s 
patents (about 72 percent of Google’s domestic research leading to a 
patent). Its secrecy choices concerning California-based research were 
consistent with the company’s overall choices. However, research in 
some states resulted in secrecy choices diverging from the 
company-wide pattern of about 52 percent secret applications. For 
example, Google’s 104 patented advances from Illinois were pursued 
with much less secrecy (only about 3 percent secret applications) than 
the company-wide pattern. Similarly, low secrecy levels were 
maintained for advances from Pennsylvania (24 patents with 21 percent 
secret applications), Massachusetts (29 patents with 38 percent secret 
applications) and Washington state (60 patents with only 45 percent 
secret applications). The low secrecy figures for research from these 
states suggests that research facilities in these locations may be 
producing advances that justify (at least in the minds of Google’s 
managers) different secrecy considerations than the bulk of Google 
advances.  

B. Google’s Emphasis on Secrecy for High Interest Patents 
Logistic regression analyses of the factors affecting secrecy choices 
point to a particularly high emphasis by Google managers on keeping 
patents with high innovator interest secret for as long as possible in the 
patent application process.69 The following figure describes the results 
of a logistic regression analysis of application secrecy decisions 
concerning patents in the 2015 patent sample. The dependent variable 
in this analysis was a dummy variable equal to “1” for patents pursued 
through secret applications not published while pending. The 
independent variables in the analysis controlled for technology 
differences in the advances involved, country source differences, and 
differences in several other characteristics underlying the inventions in 
the 2015 patent sample. The companies specified in the regression 
model were the top ten organizational assignees of patents in the 
sample.   

 
69 See infra Figure 15.  
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Figure 15 

Logistic Regression Odds Ratios – Google Emphasis on Secrecy for 
High Interest Applications 

 

Logistic Regression Odds Ratio Std. Err. z P>z
Secret Application
CPC Section A -- Human 
Necessities

0.8965 0.0476 -2.0600 0.0400 0.8079 0.9948

CPC Section B -- Performing 
Operations; Transporting

1.2468 0.0670 4.1000 0.0000 1.1220 1.3853

CPC Section C -- Chemistry; 
Metalurgy

0.6477 0.0452 -6.2200 0.0000 0.5649 0.7427

CPC Section D -- Textiles;     
Paper

0.6339 0.1466 -1.9700 0.0490 0.4029 0.9975

CPC Section E -- Fixed 
Constructions

1.2467 0.0902 3.0500 0.0020 1.0819 1.4367

CPC Section G -- Physics 1.9256 0.0914 13.8100 0.0000 1.7546 2.1133
CPC Section H -- Electricity 1.5359 0.0741 8.9000 0.0000 1.3974 1.6882
Claim Count 1.0012 0.0011 1.0300 0.3020 0.9990 1.0034
Reverse Citations 0.9975 0.0002 -11.3700 0.0000 0.9971 0.9979
Independent Inventor 2.9545 0.0934 34.2500 0.0000 2.7769 3.1435
Inventor Team Size 0.9242 0.0063 -11.5600 0.0000 0.9119 0.9366
United States 2.7774 0.0913 31.0900 0.0000 2.6042 2.9622
China 0.5655 0.0558 -5.7700 0.0000 0.4660 0.6863
Germany 0.2083 0.0248 -13.2000 0.0000 0.1650 0.2630
Japan 0.2046 0.0144 -22.5100 0.0000 0.1782 0.2349
South Korea 0.4890 0.0418 -8.3600 0.0000 0.4135 0.5783
France 0.2700 0.0434 -8.1500 0.0000 0.1971 0.3699
Great Britain 0.7300 0.0739 -3.1100 0.0020 0.5986 0.8903
Israel 1.8462 0.1745 6.4900 0.0000 1.5341 2.2218
IBM 0.2424 0.0240 -14.3000 0.0000 0.1996 0.2944
CANON 0.1536 0.0636 -4.5300 0.0000 0.0682 0.3457
INTEL 0.0837 0.0256 -8.1000 0.0000 0.0459 0.1525
LG 0.2744 0.0938 -3.7800 0.0000 0.1405 0.5361
MICROSOFT 0.0415 0.0170 -7.7800 0.0000 0.0186 0.0925
PANASONIC 0.7509 0.2248 -0.9600 0.3390 0.4176 1.3503
QUALCOMM 0.0984 0.0231 -9.8800 0.0000 0.0621 0.1558
SAMSUNG 0.3184 0.0610 -5.9700 0.0000 0.2187 0.4636
TOSHIBA 1.5481 0.3088 2.1900 0.0280 1.0471 2.2887
GOOGLE 5.8153 0.4848 21.1200 0.0000 4.9387 6.8475
Quick Citations (QC) 1.0319 0.0028 11.6500 0.0000 1.0265 1.0374
GOOGLE*QC Interaction 1.0538 0.0234 2.3600 0.0180 1.0089 1.1006

N = 139214 ** = Results significant at p < .01 level
Pseudo R2 = 0.1602 * = Results significant at p < .05 level
Prob > chi2 = 0

95% Conf. Interval
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The last two variables and related odds ratios deserve special attention. 
The regression odds ratio for Quick Citations (QC) indicates that, across 
the 139,214 advances in the 2015 patent sample, there was a statistically 
significant and positive relationship between the likelihood that an 
application was kept secret and the number of quick citations (citations 
within three years of patent issuance) that a patent received. For every 
additional quick citation that a patent received, the associated patent 
application was about 0.0319 or about 3 percent more likely to be 
pursued as a secret rather than published application. 

The further odds ratio for the interaction between Google patents and 
quick citations (identified as the GOOGLE*QC Interaction in the 
regression results) reflects the heightened variation of secrecy with 
quick citations for Google-owned patents compared to the variation 
with quick citations for the full 2015 patent sample. The interaction term 
was statistically significant and positive, indicating that Google patents 
varied in secrecy with quick citations significantly more than other 
patents in the sample.  

Of course, Google managers making application secrecy choices could 
not have directly responded to quick citation levels. The timing was 
backwards. The managers’ secrecy choices were made before the quick 
citations were rendered. The association between secrecy choices and 
quick citation levels must indicate that the two sets of relevant actors – 
Google managers making application secrecy choices and subsequent 
innovators targeting research and ultimately making related patent 
citations – were reacting to a common factor. Their parallel reactions 
produced similar responses in application secrecy and quick citation 
levels (although not a causal linkage).  

What, then, was the common underlying factor accounting for the 
similar decisions of these two groups? Past understanding about 
innovators and their quick citations suggests what Google managers 
were reacting to as well. Researchers have found that high quick citation 
levels generally correspond to high value inventions, probably because 
researchers are attracted to innovation projects with high commercial 
potential and value and create intense interest and high citation levels in 



82 THE OHIO STATE TECHNOLOGY LAW JOURNAL [Vol. 18.1 
 

  
 

specific technology areas with high value.70 High quick citation levels 
are consequently a marker for high value inventions as assessed by 
innovators.71   

Google’s secrecy choices – tracking high quick citation levels 
determined by innovators – were probably also prompted by estimates 
of probable invention value. Google managers charged with application 
secrecy decisions targeted inventions high perceived value, anticipating 
(with high accuracy) the later assessments of innovators that the same 
innovations were indeed highly valuable. 

Put in practical terms, Google managers were apparently more sensitive 
than most patent applicants in selecting advances for secret treatment 
based on perceived (or projected) invention value. Google managers 
kept secret the company’s most valuable advances – which were also 
among the most interesting advances to later researchers – with much 
more diligence and intensity than counterparts in other companies. 
Google’s exceptionally high attention to projected invention value as a 
factor in secrecy decisions produced a regression odds ratio that was 
statistically significant even after controlling for differences in 
technologies, differences across the other major technology producing 
companies included in the model, differences due to the country sources 
of advances, and other underlying innovation differences included in 
the logistic regression model. 

The degree of Google’s greater attention to invention value relative to 
other patent applicants can be estimated from the combination of the 
general logistic odds ratio for quick citations and the further interaction 
term for Google’s heightened response to quick citations. The 
interaction term indicates the increase in likelihood over the generally 
prevailing odds ratio. The combination of the basic odds ratio for quick 
citations (reflecting a 0.0319 increase in secrecy odds for every quick 
citation) plus the enhanced odds ratio for Google-owned patents 
(reflecting a further 0.0538 increase per quick citation if a patent was 

 
70 Benson & Magee, supra note 58, at 11.  
71 Id.  
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owned by Google) produces an overall increased likelihood of secrecy 
for Google patents of 0.0857 per quick citation. This Google secrecy 
increase is 2.69 times higher than the generally prevailing increase of 
about 0.0319 per quick citation for applications from all sources.  

In short, Google appears to care especially intensely about invention 
value in deciding to extend the secrecy of its patent applications, 
generally projects that value in accordance with later innovator interest, 
and thereby achieves heightened application secrecy for some of its 
most interesting (and potentially valuable) inventions. 

C. Corroboration in Secrecy Practices of Waymo and X Dev 
Two further corroborations of the secrecy preferences of Google for 
inventions of high value are present in the especially strong secrecy 
patterns Google has maintained for advances developed and 
commercialized through two of its subsidiaries: Waymo (a developer of 
self-driving vehicle technologies) and X Dev (a catchall developer of 
some of Google’s most promising technologies outside of its core 
search technologies). The application practices of these two subsidiaries 
reflect especially high rates of application secrecy. Google has 
concentrated many of its most promising future technologies in these 
spin off companies and has pursued related patent applications with 
especially high levels of secrecy. This subsection describes the 
distinctive track records of secrecy for these two Google subsidiaries. 

1. Waymo 
Waymo is a company within the Google family of concerns that is 
developing self-driving cars and related technologies.72 The name 
Waymo reflects the company’s mission to forge a new way forward in 
mobility.73 The organization that evolved into Waymo originated in 
2009 as the Google Self-Driving Car Project.74 Waymo was spun off in 

 
72 Steven Lerner, Alphabets Autonomous Vehicle Unit Waymo Rides off with $2.25B 
Investment, PHOCUSWIRE (Mar. 4, 2020), https://www.phocuswire.com/waymo-2b-
investment-alphabet [https://perma.cc/FR3R-UZEH]. 
73 Google Self-Driving Car Project Website, https://www.google.com/selfdrivingcar/contact/ 
[https://perma.cc/TLC4-AHMP] (emphasis added). 
74 Waymo, https://waymo.com/company/ [https://perma.cc/C9B5-7923]. 
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2016 as a corporate subsidiary of Alphabet, Incorporated (an umbrella 
parent company that now owns Google, Waymo, and several other 
major technology companies like Nest).75 

When it was established as a separate company, Waymo was assigned 
a number of patents previously owned by Google.76 Several of these 
patents were part of Google’s holdings in the 2015 patent sample.77 By 
tracing these patents – and their associated secrecy characteristics – it 
is possible to assess how Google treated some of its most valuable and 
commercially important patents. 

Separately from the patents previously owned by Google, Waymo has 
gained additional patents in its own name.78 The handling of the 
applications leading to these additional patents further evidences the 
secrecy decisions of Google (or at least a Google-controlled company) 
regarding some of its most commercially significant patents.  

This subsection summarizes the very high levels of secrecy Google (or 
Waymo acting as a Google substitute) has maintained, first in the bundle 
of patents selected for transfer to Waymo and second in the additional 
patents generate through Waymo research. 

a. Patents Assigned to Waymo 
Of the 1713 Google-owned patents in the 2015 patent sample, 27 were 
assigned to Waymo sometime after issuance. These patents were 
specially selected by then Google management as intellectual property 
interests of importance to Waymo’s mission, either in securing 

 
75 See generally Alphabet Inc., WIKIPEDIA, https://en.wikipedia.org/wiki/Alphabet_Inc. 
[https://perma.cc/KJ55-YQ3H]. 
76 Waymo, https://waymo.com/legal/patents/ [https://perma.cc/GGP2-BZCZ]. 
77 Id.  
78 Id.  
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financing for further technology development or protecting later 
products.79  

Beyond evidence of the patents’ value in Google’s own selection of the 
patents for transfers to Waymo, independent evidence of innovator 
interest in the technologies involved suggestions that these patents 
covered highly valuable advances. The patents given to Waymo stood 
out even among Google’s generally valuable portfolio of patents. The 
relatively high value of these patents is indicated by the following 
breakdown of quick citations (reflecting patent citations to the indicated 
patents in the three years since patent issuance and serving as a marker 
for the immediacy and intensity of innovator interest). The patents 
recorded in this figure as owned by Waymo were originally owned by 
Google and subsequently assigned to Waymo; the patents identified as 
owned by Google include all other patents in the 2015 sample that were 
owned by Google. 

 
79 Waymo has established an intense concern for protecting its high-tech intellectual property 
and keeping as much of it secret as possible for as long as possible. In February 2017, Waymo 
sued Uber and its subsidiary self-driving trucking company, Otto, for allegedly stealing trade 
secrets and patent infringement. Waymo claimed that three ex-Google employees had stolen 
trade secrets from Google before joining Uber. See Aarian Marshall, Greed, Ambition, and 
Trade Secrets: Welcome to Waymo v. Uber, WIRED (Feb. 1, 2018, 8:00 AM), 
https://www.wired.com/story/waymo-uber-self-driving-car-trial-preview/ 
[https://perma.cc/6YHA-MHPQ]. The asserted patent infringement was related to Waymo's 
proprietary lidar technology which measures distances between objects using lasers and 
creates three-dimensional representations of the objects. The suit was resolved through a 
settlement highly favorable to Google under which Waymo received 0.34 percent of Uber's 
stock (the equivalent of $245 million in Uber equity) and Uber agreed to ensure that it and its 
related companies will not infringe Waymo's intellectual property. See Nanding Chen, Waymo 
v. Uber: Surprise Settlement Five Days into Trial, JOLT DIG. (Mar. 3, 2018), 
https://jolt.law.harvard.edu/digest/waymo-v-uber-surprise-settlement-five-days-into-trial 
[https://perma.cc/RB5K-AMUD].  
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Figure 16 

Quick Citations (QC) to Google and Waymo Patents in 2015 Patent 
Sample 

 

The high mean quick citation value for the patents assigned to Waymo 
– nearly seven times higher than the generally prevailing interest levels 
and more than three times higher than the attention given to Google’s 
other patents – strongly evidences exceptional innovator interest in 
technologies like those in the Waymo patents.80 This high interest also 
suggests the likely high value of the technologies addressed by these 
patents. These patents were – in both the eyes of Google management 
and the estimation of subsequent researchers who developed related 
technologies, obtained their own patents for related advances, and cited 
the patents transferred to Waymo – jewels in Waymo’s IP portfolio. 

The Waymo patents were almost exclusively products of secret patent 
applications. The following figure summarizes the high levels of 
secrecy maintained for the Google patents transferred to Waymo. 

 
80 The mean quick citations observed for the patents assigned to Waymo were statistically 
significantly higher (at the p<0.01 level) than corresponding means for quick citations to 
Google’s other patents in the 2015 patent sample or patents held by other owners. 

Owner N Mean QC

All 163060 1.7544
Google 1686 3.6074
Waymo 27 11.9259
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Figure 17 

Secrecy Decisions Underlying Google and Waymo Patents in 2015 
Patent Sample 

 

Only 3 of the 27 patents transferred from Google to Waymo were 
obtained with published patent applications; the remainder were kept 
secret as long as possible. This set of key patents – self-selected by 
Google management for transfer to Waymo based, presumably, on their 
commercial significance for Waymo after the transfer – were generally 
kept secret throughout the patent application process much more 
frequently than either Google’s other patents or patents held by other 
patent owners generally.81 

This pattern suggests that Google – at least with respect to its self-
driving car technologies where there was intense competition from 
other firms to develop both threshold technologies and the companies 
that would commercialize them – selected patent applications for 
secrecy based on careful estimates of the future commercial importance 
and value of the relevant patents. In short, secrecy closely followed 
estimated patent value. 

b. Subsequent Waymo Patents 
Waymo itself has maintained this same pattern of high emphasis on 
secrecy in subsequent patents gained in its own name. Recent secrecy 
patterns in Waymo patents are summarized in the following figure. The 
patents referred to in this figure were all assigned to Waymo upon patent 

 
81 The secret patent application percentages observed for the patents assigned to Waymo were 
statistically significantly higher (at the p<0.01 level) than corresponding percentages for 
Google’s other patents in the 2015 patent sample or patents held by other owners. 

Owner N % Secret

All 163060 7.78%
Google 1686 51.19%
Waymo 27 88.89%
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issuance and were issued in the indicated years. The percentage figures 
for “All % Secret” reflect the percentages of United States utility patents 
issued in the indicated years that resulted from secret patent 
applications.82 

Figure 18 

Secrecy Decisions Underlying Recent Waymo Patents 

 

These secrecy figures confirm that Waymo initially pursued a high 
percent of its patent applications as secret – in percentages much higher 
than the prevailing levels for all contemporary patents. While the 
percentage of Waymo’s patents kept secret has diminished, it has 
remained much above the prevailing levels. 

This pattern suggests that Waymo, in its early years, held its newest 
advances close to its vest and frequently allowed public access only 
when there was no alternative in the patent system. The company, 
pursuing some of Google’s most valuable technologies, made secrecy 
preserving choices concerning most of its patent applications, far more 

 
82 The percentage secret application figures for all patents were determined using searches in 
the Westlaw Edge United States Patents & Applications database. The relevant searches 
involved searching for “B1” and “B2” in the patent numbers for patents issued in the indicated 
years (or partial year through 6-1-2020 in the case of 2020). The total number of patents with 
the indicated codes specified the numbers of secret and published patent applications from 
which the reported percentages were determined.  

Year Issued N % Secret All % Secret

2017 70 67.14% 9.14%
2018 95 69.47% 9.04%
2019 134 44.03% 8.74%

2020* 75 44.00% 8.53%

Total 374 54.81%

* Number and percentages through 6-30-2020
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often than its contemporaries. Google’s continuing strategy – executed 
via its Waymo substitute – was to keep the content of its self-driving 
technologies under wraps as long as possible. This was a technological 
and corporate initiative regarded by Google as having high commercial 
potential. With that perceived potential came a preference for patent 
application secrecy. Hence, as with the patents initially transferred to 
Waymo, application secrecy decisions for Waymo’s subsequent patents 
seem to have tracked the perceived high value of Waymo’s mission and 
commercial potential. In short, perceived value produced strong 
preferences for patent application secrecy.83  

2. X Development LLC  
Secrecy patterns for patents transferred to and generated by X 
Development LLC (X Dev) present a parallel story to those involving 
Waymo. X Dev (sometimes referred to as “X” or “X.Company” in 
Google publications and web sites) is another subsidiary owned by 
Google parent Alphabet Corporation.84 In August 2015, X Dev 
transitioned from a project within Google (where it was called Google 
X) into a subsidiary of Alphabet.85 X Dev’s mission is to generate 
moonshot businesses for Alphabet.86 X Dev self-stated goal is to 
achieve a “10x impact on the world’s most intractable problems, not 

 
83 Why these preferences have dropped somewhat in recent years is less clear. This drop is 
apparent from the reduction of the secret percent of Waymo’s patents from the mid-60 percent 
levels in 2017 and 2018 to the mid-40 percent levels in 2019 and the partial year figures for 
2020. The secret application percentages for the latter years are still much higher than 
generally prevailing rates for contemporary patents generally. There are several reasons why 
Waymo’s recent secrecy preferences are a bit less strong than previously. The company may 
have gained a new interest in foreign patenting (and allowed more patent applications to be 
published to keep foreign patenting options open). Or it may have a reduced sense of the 
importance of temporary patent application secrecy in its increasingly public field (in which 
some advances may be revealed during patent application pendency making continued 
application secrecy of little value). Or Waymo may sense that its competitors in self-driving 
vehicles are weakening and will be less significantly advantaged by innovation revelations, 
thus shifting the balance in favor of foreign patenting over the advantages afforded by patent 
application secrecy. Determining which of these explanations (or others) accounts for 
Waymo’s reductions in patent application secrecy after 2018 will require further study. 
84 See generally X Development LLC Website, https://x.company/ [https://perma.cc/KWV6-
AYQK]. 
85 Id.  
86 Id.  
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just 10% improvement.87 We approach projects that have the aspiration 
and riskiness of research with the speed and ambition of a startup.”88 In 
short, X Dev is an all-purpose, broadly focused and fast-moving 
commercial technology development arm of Google.89 

As with Waymo, X Dev was assigned a number of patents when it was 
formed, some of which were part of the 2015 patent sample studied 
here.90 In addition, also like Waymo, X Dev researchers have generated 
a stream of additional patents since the company was separately formed 
in 2015. These two groups of patents reflect the same sorts of high 
secrecy preferences seen in Waymo’s patents. This subsection briefly 
describes the additional evidence of Google’s secrecy preferences 
reflected in X Dev’s patents. The emphasis on secret treatment of X 
Dev’s patent applications reaffirms Google’s strong preference for 
extended secrecy of the company’s most valuable advances.91 

a. Patents Assigned to X Dev 
Patents within the 2015 patent sample that were assigned to X Dev 
covered advances with especially high innovator interest. The 
breakdown of quick citations for the patents assigned to X Dev is shown 
in the following figure. The values for Google patents reflect all Google 
patents in the 2015 patent sample except those assigned to X Dev; the 
figures for X Dev patents reflect patents in the 2015 patent sample once 
owned by Google but subsequently assigned to X Dev. 

 
87 Id.  
88 Id.  
89 Id.  
90 Id. 
91 Secrecy about the inner workings of X Dev and its technology development projects 
appears to permeate operation of this portion of the Alphabet corporate holdings. See, e.g., X 
(company), WIKIPEDIA, https://en.wikipedia.org/wiki/X_(company) [https://perma.cc/LM5E-
4H2S] (referring to X Dev as a “semi-secret research and development facility and 
organization founded by Google”). 
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Figure 19 

Quick Citations (QC) to Google and X Dev Patents in 2015 Patent 
Sample 

 

In parallel with the Google patents transferred to Waymo, the patents 
transferred to X Dev gained substantially more attention from 
subsequent innovators that either patented technologies owned by 
Google generally or those owned by other contemporary patent 
holders.92 The significantly higher innovator interest also suggests that 
these patents were likely to have high value. As with the patents 
transferred to Waymo, the patents assigned to X Dev as it was formed 
were gems within Google’s patent holdings. 

Google management frequently kept applications for these patents 
secret. The breakdown of secrecy for applications leading to the patents 
transferred to X Dev was as follows (as before, the figures for X Dev 
patents refer to patents initially owned by Google and then assigned to 
X Dev; the figures for Google patents relate to all other Google patents). 

 
92 The mean quick citations observed for the patents assigned to X Dev were statistically 
significantly higher than corresponding means for quick citations to Google’s other patents in 
the 2015 patent sample (significantly different at the p<0.05 level) or patents held by other 
owners (significantly different at the p<0.05 level). 

Owner N Mean QC

All 163060 1.7544
Google 1692 3.6720
X Dev 21 9.0952
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Figure 20 

Secrecy Decisions Underlying Google and X Dev Patents in 2015 
Patent Sample 

 

The valuable patents transferred to X Dev were largely products of 
secret patent applications. The rate of application secrecy for these 
important patents was significantly higher than for other Google patents 
or contemporary patents held by other owners.93 Google management 
once again frequently tracked innovator interest (and likely innovation 
value) with choices to retain the secrecy of related patent applications. 

b. Subsequent X Dev Patents 
Similar secrecy patterns were present for later X Dev patents. The 
following summarizes the innovator interest levels (measured from 
mean quick citations) for United States utility patents obtained by X 
Dev in the indicated years (the figures for “All % Secret” reflect the 
percentages of secret applications for all United States utility patents 
issued in the indicated years).94 

 
93 The secret patent application percentages observed for the patents assigned to X Dev were 
statistically significantly higher than corresponding percentages for Google’s other patents in 
the 2015 patent sample (significantly different at the p<0.05 level) or patents held by other 
owners (significantly different at the p<0.01 level). 
94 As with the comparable percentages reported in comparison with Waymo patents, the 
percentage secret application figures for all patents were determined using searches in the 
Westlaw Edge United States Patents & Applications database. 

Owner N % Secret

All 163060 7.78%
Google 1692 51.48%
X Dev 21 76.19%
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Figure 21 

Secrecy Decisions Underlying Recent X Dev Patents 

 

Although somewhat lower than the secrecy percentages for Waymo 
patents, these recent X Dev patents were pursued through secret patent 
applications much more frequently than contemporary patent 
applications by other owners. Google managers (working on behalf of 
X Dev) once again strongly emphasized secrecy for many of Google’s 
most valuable advances developed and commercialized through its 
“moonshot” subsidiary X Development LLC. 

3. Lessons from the Secrecy of Waymo and X Dev Patents 
These examples drawn from operating subsidiaries Waymo and X 
Development LLC indicate that Google frequently used patent 
application secrecy to protect some of the company’s most advanced 
and commercially important innovations. Even as it concentrated 
ownership of certain specially selected innovations and associated 
patents in these two commercially oriented companies, Google 
managers maintained the secrecy of related patent applications often. 
The high value of the patents involved was confirmed twice over: first, 
by selection of the patents as key assets to support later commercial 
activities of these two companies and, second, by the intense interest of 
later innovators in related technologies resulting in large numbers of 
further advances and quick citations. The technologies covered by these 

Year Issued N % Secret All % Secret

2017 223 59.64% 9.15%
2018 212 56.13% 9.05%
2019 151 52.32% 8.74%

2020* 74 45.95% 8.53%

Total 681 55.07%

* Number and percentages through 6-30-2020
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patents were promising vehicles for further technology development 
and related commercial products. And Google worked to keep these 
patents secret for as long as possible by regularly choosing to keep most 
of the related patent applications secret rather than allowing them to be 
published while pending. In short, patent application secrecy was a 
preferred tool for many of the Google’s most advanced and 
commercially promising innovations. 

VII. Conclusion 

This study confirms that secrecy choices concerning patent applications 
are important means for keeping some of the countries’ most valuable 
advances under wraps for as long as possible. Large-scale innovators 
like Google and Amazon frequently prevent their patent applications 
from being published while pending, thereby keeping the applications 
(and associated innovation information) secret for the remainder of the 
patent examination process. This remaining time can be several years, 
during which the companies maintain continuing control over access to 
their advances. The frequency with which these companies choose 
secrecy over application publication suggests that they value even 
temporary secrecy very highly. 

This secrecy comes at a cost, however. Firms that choose to keep their 
patent applications secret also forego foreign patenting opportunities 
and further opportunities to gain damages for pre-issuance patent 
infringement. Given the potential importance and value of foreign 
patent rights and pre-issuance damage recoveries regarding many 
advances, the reasons for striking this bargain are unclear. Google, 
Amazon, and other high technology innovators choosing patent 
application secrecy are “paying” dearly for the confidentiality of their 
advances in lost rights and damage recoveries. Why this bargain seems 
attractive – and has remained attractive over and over again through 
many years of patent application decisions – is unclear. 

This study demonstrates that patent application secrecy is not a 
backwater tool, confined to unsophisticated independent inventors or 
uninteresting technologies with little commercial value, but rather a 
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centrally important device used by many highly sophisticated and well-
advised producers of some of our most important technology advances 
and associated patents. As the case studies of Google and its subsidiaries 
describe, some companies appear to tailor patent application secrecy to 
ensure continuing information control over their most valuable 
advances. The cost-benefit analyses of these companies preferring 
application secrecy deserve further analysis as do the consequences of 
their frequent choices in favor of application secrecy.  

Secret patent applications form a fairly small component of all United 
States utility patent applications (about 10 percent), but this component 
has stayed stable for many years suggesting that secrecy choices have 
continuing appeal to many patent applicants. Patent application secrecy 
until patent issuance is embraced by some of today’s top innovators 
(and perhaps should be more broadly considered by others). The present 
study confirms that secretly pursued patents include some of today’s 
most important and valuable advances in fields like computer 
processing and information technologies. The secret component of 
patent applications may not be large but much of what’s there is of 
prime commercial and technological significance. 
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Appendix A 

Logistic Regression Results – Partial Variable Models 

Part I 

 

Logistic Regression Odds Ratio P>z Odds Ratio P>z Odds Ratio P>z
Secret Application
CPC Section A -- Human 
Necessities

1.1327 0.0160 1.1595 0.0040 1.0467 0.3880

CPC Section B -- Performing 
Operations; Transporting

1.1312 0.0190 1.1382 0.0140 1.1544 0.0070

CPC Section C -- Chemistry; 
Metalurgy

0.4703 0.0000 0.4767 0.0000 0.6214 0.0000

CPC Section D -- Textiles;     
Paper

0.5403 0.0080 0.5446 0.0090 0.5736 0.0180

CPC Section E -- Fixed 
Constructions

1.7959 0.0000 1.7712 0.0000 1.4032 0.0000

CPC Section G -- Physics 1.5830 0.0000 1.5351 0.0000 1.8704 0.0000
CPC Section H -- Electricity 1.0941 0.0540 1.0637 0.1860 1.3352 0.0000
Claim Count 1.0152 0.0000 1.0178 0.0000
Reverse Citations 0.9990 0.0000 0.9993 0.0000
Independent Inventor 4.3592 0.0000
Inventor Team Size 0.9235 0.0000
United States
China
Germany
Japan
South Korea
France
Great Britain
Israel
Amazon Tech Inc
EMC Corporation
Google Inc
Marvell International Ltd
Pioneer Hi Bred 
International
Symantec Corporation
United States Navy
Western Digital Technology 
Quick Citations

N = 139214
Pseudo R2 = 0.0105 Pseudo R2 = 0.0142 Pseudo R2 = 0.0465
Prob > chi2 = 0 Prob > chi2 = 0 Prob > chi2 = 0
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Part II 

 

 

Logistic Regression Odds Ratio P>z Odds Ratio P>z Odds Ratio P>z
Secret Application
CPC Section A -- Human 
Necessities

0.8990 0.0470 0.8088 0.0000 0.8045 0.0000

CPC Section B -- Performing 
Operations; Transporting

1.2513 0.0000 1.2348 0.0000 1.2374 0.0000

CPC Section C -- Chemistry; 
Metalurgy

0.6354 0.0000 0.6364 0.0000 0.6543 0.0000

CPC Section D -- Textiles;     
Paper

0.6195 0.0440 0.6191 0.0450 0.6227 0.0470

CPC Section E -- Fixed 
Constructions

1.2281 0.0050 1.2302 0.0050 1.2404 0.0040

CPC Section G -- Physics 1.9205 0.0000 1.3842 0.0000 1.3770 0.0000
CPC Section H -- Electricity 1.4723 0.0000 1.2469 0.0000 1.2332 0.0000
Claim Count 1.0010 0.3680 0.9984 0.2080 0.9978 0.0870
Reverse Citations 0.9985 0.0000 0.9982 0.0000 0.9974 0.0000
Independent Inventor 2.9249 0.0000 3.5605 0.0000 3.5596 0.0000
Inventor Team Size 0.9092 0.0000 0.9039 0.0000 0.9016 0.0000
United States 2.7575 0.0000 2.5431 0.0000 2.5096 0.0000
China 0.5634 0.0000 0.5716 0.0000 0.5668 0.0000
Germany 0.2037 0.0000 0.2188 0.0000 0.2189 0.0000
Japan 0.1894 0.0000 0.2289 0.0000 0.2305 0.0000
South Korea 0.3805 0.0000 0.4450 0.0000 0.4442 0.0000
France 0.2735 0.0000 0.2730 0.0000 0.2651 0.0000
Great Britain 0.7513 0.0040 0.8053 0.0340 0.7960 0.0270
Israel 1.7220 0.0000 1.3490 0.0050 1.3113 0.0120
Amazon Tech Inc 42.8914 0.0000 38.2969 0.0000
EMC Corporation 89.6651 0.0000 81.9566 0.0000
Google Inc 10.5809 0.0000 10.3149 0.0000
Marvell International Ltd 155.6417 0.0000 161.0010 0.0000
Pioneer Hi Bred 
International

85.8565 0.0000 87.7530 0.0000

Symantec Corporation 57.3003 0.0000 54.6804 0.0000
United States Navy 11.2799 0.0000 11.3908 0.0000
Western Digital Technology 96.3128 0.0000 125.0474 0.0000
Quick Citations 1.0317 0.0000

N = 139214
Pseudo R2 = 0.1229 Pseudo R2 = 0.2129 Pseudo R2 = 0.2198
Prob > chi2 = 0 Prob > chi2 = 0 Prob > chi2 = 0


