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An Empirical Study of Patent Grant Rates as a Function of Race 
and Gender  
Mike Schuster,* Evan Davis,** Kourtney Schley,*** and Julie Ravenscraft**** 

In this article, we examine the rate at which patent applications are granted as a 
function of the inventor’s race and gender. Empirical analysis of more than 3.9 
million United States applications finds minority and women applicants are 
significantly less likely to secure a patent relative to the balance of inventors. 
Further analysis indicates that a portion of this bias is introduced during prosecution 
at the Patent Office, independent of the quality of the application. Mechanisms 
underlying these disparities are explored. The paper concludes with a discussion of 
our results and their interaction with patent law, innovation policy, and employment 
trends. 

INTRODUCTION 

Society benefits when inventors come from all walks of life.1 Unfortunately, female and minority 
(non-white) inventors have historically been underrepresented among United States patent 
holders.2 While research on aggregate patents granted to under-represented groups finds this trend 
to be improving,3 a related question remains under-explored. Rather than simply counting the 
number of patents granted, we investigate the likelihood that a minority or female patent applicant 
succeeds in receiving their requested patent.  

To conduct this study, the named inventors from approximately 3.9 million patent 
applications were coded as having particular demographic attributes. This analysis required 
comparison of inventors’ names to gender and race databases because the U.S. Patent and 
Trademark Office (USPTO) does not collect this information. With that data, and controlling for 
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1 Alex Bell et al., The Lifecycle of Inventors 13 (June 5, 2016), (unpublished manuscript) 
https://scholar.harvard.edu/files/xavier/files/inventors.pdf. 
2 Cassidy R. Sugimoto et al., The Academic Advantage: Gender Disparities in Patenting, 10 PLOS ONE, 1, 5 (2015); 
Holly Fechner & Matthew Shapanka, Closing Diversity Gaps in Innovation: Gender, Race, and Income Disparities 
in Patenting and Commercialization of Inventions, 19 TECH. & INNOVATION, 727, 729 (2018); K.J. Greene, 
Intellectual Property at the Intersection of Race and Gender: Lady Sings the Blues, 2 J. GENDER, SOC. POL’Y & L., 
365, 365 (2008). 
3 U.S. PATENT & TRADEMARK OFFICE, PROGRESS AND POTENTIAL: A PROFILE OF WOMEN INVENTORS ON U.S. 
PATENTS, https://www.uspto.gov/learning-and-resources/ip-policy/economic-research/progress-potential. 
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other relevant variables, we find minority applicants had their patent applications granted 
significantly less often than the balance of applicants.4 The current study is the first to address 
patent grant rate as a function of the inventor’s race. We additionally observe that female applicants 
were less likely to secure a patent5—a finding consistent with past work, which we confirm using 
different databases.6  

The second stage of the analysis compares grant rates for identifiably female inventors 
(those with a feminine name) versus female inventors with androgynous names. We find women 
whose gender was identifiable by patent examiners were significantly less likely to secure a patent 
relative to women whose gender was not apparent.7 In contrast, minority inventors with race-
neutral or white-sounding names were no more likely to secure a patent compared to minority 
inventors with non-white, race-specific names.8 This analysis indicates at least some of the bias 
against female inventors’ applications is introduced at the Patent Office, though it does not support 
the same conclusion for minority applicants. 

Our article proceeds in five parts. Part I conducts a literature review of the interplay 
between race, gender, and patent activity. It additionally describes a potential subconscious 
mechanism underlying biases against traditionally underrepresented inventors: implicit bias. 
Part II presents our expectations. Premised upon the literature, we expect lower grant rates for 
female and minority inventors’ applications, including some interaction effect between these 
attributes. Likewise, we hypothesize that a negative bias is introduced during examination if the 
patent examiner is able to identify minority or female inventors. That recognition may trigger 
certain subconscious, implicit biases. Part III tests our hypotheses using data from more than 3.9 
million applications from 2000-2015. Through our analysis we find support for our primary 
hypotheses related to grant rates for minority and women inventors. Our analysis does not, 
however, find additional negative biases (negative interaction effects) for inventors that are both 
female and non-white. Part IV summarizes our results, finding lower patent grant rates for female 
and minority inventors and presenting evidence that some of the bias against women is introduced 
at the Patent Office. Lastly, Part V describes social welfare concerns implicated by our findings. 
We conclude with modest suggestions on how to remedy these problems. 

I. BACKGROUND 

This section reviews current research on the interaction of patent law, gender, and race. Particular 
emphasis is given to historical underrepresentation of particular segments of society to set the stage 
for our analysis of application grant rate as a function of race and gender. Further discussion is 
given to potential subconscious partialities against non-white and female applicants during patent 
examination—namely implicit biases. 

 
4 See infra Table 1. 
5 Id. 
6 Kyle Jensen et al., Gender Differences in Obtaining and Maintaining Patent Rights, 36 NATURE BIOTECH. 307, 307 
(2018). 
7 See infra Table 3. 
8 See infra Table 2. 
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A. Gender and Patenting  

Women are historically underrepresented as patentees in the United States.9 During the first 
century of the patent system, only about 3,000 female inventors are identifiable.10 By comparison, 
approximately 375,000 patents—many naming multiple inventors—were issued in the fifty years 
between 1836 and 1888.11 While gender disparities lessened after the Civil War, a 1923 
Department of Labor’s Women’s Bureau study found less than two percent of patents issued 
during a ten year study ending in 1921 named women inventors.12 Recognizing this gross disparity, 
the study concluded that “the Nation will be rewarded by the increased measure of inventive 
service from women of creative abilities.”13 

The gender difference in patent application filings decreased in recent history, however, it 
is far from equal. Sugimoto et al. found less than eight percent of all inventorships on U.S. patents 
were women between 1976 and 2013, though the percentage peaked to nearly eleven percent in 
the final year of the study.14 The USPTO determined this number to be twelve percent in 2016.15 
Similar trends are present for inventors outside the United States, with evidence pointing to higher 
patenting rates among men in nearly every country represented in USPTO patent applications.16 
Looking to the European Patent Office, one study evaluated a cadre of Swedish patentees, finding 
an uptick of women inventors from 2.4% in 1985 to 9.1% in 2007.17  

Other studies concluded that women faculty in the life sciences receive about forty percent 
as many patents as men, yet, these researchers also attempted to understand underlying 

 
9 It is notable that women are underrepresented throughout the U.S. legal system. See Catherine Powell, Gender 
Indicators as Global Governance: Not Your Father's World Bank, 17 GEO. J. GENDER & L. 777, 789 (2016) (stating 
that “women are underrepresented in the upper echelons of formal politics.”); Kate Artman, Women, the Law, and 
Leaning into Leadership: North Central Florida Chapter Hosts Leadership Roundtable, FED. LAW. 25 (2014) 
(discussing how “women are vastly underrepresented in top-level jobs in the legal profession.”); Tina R. Goel, 
Reflections from a First-Time Conference Attendee: Ten Tips on Putting Progress into Practice, FED. LAW. 19, 21, 
(2015) (stating that “women are … underrepresented in the judiciary.”); Leon Trakman, Enhancing Standing Panels 
in Investor-State Arbitration: The Way Forward?, 48 GEO. J. INT'L L. 1145, 1174 (2017) (stating that “women are 
highly underrepresented as ISA arbitrators.”) 
10 See Carroll Pursell, Women Inventors in America, 22 TECH. & CULTURE 545, 546 (1981). This count may 
undercount female inventors because some women obtained patents using their husband’s name due to property 
ownership limitations and gender discrimination laws. Id. Regardless, the disparity is stark. 
11 See U.S. PATENT AND TRADEMARK OFFICE, ISSUE DATES AND PATENT NUMBERS SINCE 1836, (2002), 
https://www.uspto.gov/web/offices/ac/ido/oeip/taf/issudate.pdf. (Under a new patent numbering system, utility patent 
number 1 was issued in 1836 and the first number in 1888 was 375,720. This ignores design and reissue patents issued 
in this period). 
12 WOMEN’S BUREAU, U.S. DEP‘T OF LABOR, WOMEN’S CONTRIBUTIONS IN THE FIELD OF INVENTION: A STUDY OF 

THE RECORDS OF THE UNITED STATES PATENT OFFICE, 28 BULL. WOMEN’S BUREAU 1, 2-3, 13 (1923), 
https://fraser.stlouisfed.org/files/docs/publications/women/b0028_dolwb_1923.pdf. 
13 Id. at 10.  
14 See Sugimoto et al., supra note 2. Similarly, Frietsch et al. evaluated patent applications for more than 2.4 million 
inventors during 1993, 1996, 1998, 2000, and 2001 conducting a large-scale analysis of patent applications and 
associated gender. They found an increase in the contributions of women in patenting but concluded that women are 
still under-represented in most countries including the U.S. Rainer Frietsch et al., Gender-specific Patterns in 
Patenting and Publishing, 38 RES. POL’Y 590 (2009). 
15 U.S. PATENT & TRADEMARK OFFICE, supra note 3.  
16 Sugimoto et al., supra note 2. 
17 See Taehyun Jung & Olaf Ejermo, Demographic Patterns and Trends in Patenting: Gender, Age, and Education of 
Inventors, 86 TECH. FORECASTING & SOC. CHANGE 110, 117 (2014). 
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mechanisms.18 Interview data identified two potential explanations. Initially, the women studied 
maintained fewer industry connections, and therefore had difficulty determining the commercial 
relevance of a technology.19 Additionally, some women faculty members shied away from 
commercialization activities (unlike their male counterparts) since they felt that such acts might 
interfere with teaching and research.20 Looking beyond the faculty-specific dataset, the disparity 
might also be explained by relatively lower levels of female graduates in patent-centric fields.21 

Additional scholars have approached the gender disparity issue in a different manner. In a 
paper from which this study builds, a group of scholar eschewed counting how many patents were 
issued to women, and instead evaluated the success rates of applications filed by female 
inventors.22 Their work determined that women had patents granted between seven percent and 
twenty-one percent less often than their male counterparts, depending on the model used.23 They 
likewise found some evidence that the bias against granting female inventor applications 
originated at the patent office and not in the applications themselves.24 Their research, however, 
did not address any race-specific issues. 

Our research confirms prior gender-related findings and expands the scope of prior work 
to determine whether a similar phenomenon exists for minority (non-white) patent applicants. 25 
To this point, we will analyze grant rate disparities and potential examiner-side biases for non-
white inventors and female inventors. The following section sets the stage for that novel analysis 
by reviewing the literature on race and patent activity. 

 
18 See Waverly Ding et al., Gender Differences in Patenting in the Academic Life Science, 313 SCI. 665, 666 (2006). 
The research found no gender-specific difference in scholarly impact among the professors. Id. See also Kjersten B. 
Whittington & Laurel Smith-Doerr, Gender and Commercial Science: Women's Patenting in the Life Sciences, 30 J. 
TECH. TRANSFER 355, 355 (2005) (making similar findings in the life sciences). 
19 Ding, supra note 18. 
20 Id. 
21 As of 2010, women accounted for only 33.5% of science, technology, engineering, and math degrees (only 20.2% 
in 1977), which most commonly result in a patent application filing. Jessica Milli et al., Equity in Innovation: Women 
Inventors and Patents, INST. WOMEN’S POL’Y RES. 1, 8 (2016), https://iwpr.org/wp-
content/uploads/wpallimport/files/iwpr-export/publications/C448%20Equity%20in%20Innovation.pdf. 
22 Jensen et al., supra note 6. Consistent with earlier studies, Jensen et al. also found only ten percent of patent inventors 
in the U.S. are women. Id. 
23 Id. See also Milli et al., supra note 21 (commenting that “[o]f the patents filed between 2000 and 2016, 67.2 percent 
of all applications filed by women were eventually accepted compared with 73.0 percent of those filed by men”). 
Jensen et al. likewise found significant disparities in the number of independent patent claims granted, likelihood that 
a rejection would be appealed, and probability that a resultant patent’s maintenance fees would be paid. See Jensen et 
al., supra note 6, at 308.  
24 See Jensen et al., supra note 6, at 309. Their data showed that female applicants with an obviously feminine name 
secured a patent 8.2% less often than men, while women with androgynous names found this effect mitigated to a 
2.8% disparity. 
25 Our work on gender confirms their conclusions, though using different data.  We analyze a slightly different 
timeframe of patent applications than Jensen, et al.: 2001-2014 (Jensen) v. 2001-2015 (our study). Jensen et al., supra 
note 6, at 307.  Additionally, while they only considered an applicant’s forename, we took into consideration both a 
first and middle name. Id.  Most importantly, our models were able to control for both gender and race with regard to 
patent grant rates. 
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B. Race and Patenting  

There is a similar diversity gap in patenting among racial minorities in the United States.26 Cook 
and Kongcharoen found that from 1970 to 2006, African Americans were awarded just six patents 
per million U.S. residents, compared to more than forty patents per million for women and almost 
235 for the population at large.27 Another paper concluded that 2.7% of male college graduates 
applied for a patent during the five-year period ending in 2003; over the same timeframe, African 
American and Hispanic male graduates applied at about half that rate.28 Data from the same paper 
shows the ratio of patents granted to applications filed for Asian, African American, and Hispanic 
inventors to be lower than the population at large.29 While the data was not presented to support 
this proposition, the information might indicate that non-white inventors have their applications 
granted at a lower rate. That issue will be explored further below. We first, however, discuss a 
related issue that concerns the possible interaction effects between an applicant’s race and gender. 

C. Race and Gender Interaction Effects 

Race and gender are distinct social attributes. Each of these traits, for example, Hispanic or male 
may introduce particular personal experiences and societal expectations based on discrete social 
paradigms. Building from this, there is a significant body of literature on how identification with 
multiple categories may interact to bring about experiences unique to those having that particular 
set of personal attributes.30  

 
26 Fechner & Shapanka, supra note 2, at 727; Greene, supra note 2, at 365; Amol Joshi et al., How Does Agency 
Workforce Diversity Influence Federal R&D Funding of Minority and Women Technology Entrepreneurs? An 
Analysis of the SBIR and STTR Programs, 2001–2011, SMALL BUS. ECON. 499, 499 (2018); Max Nathan, Same 
Difference? Minority Ethnic Inventor, Diversity and Innovation in the UK, J. ECON. GEO. 129, 129 (2015). It is 
notable that, similar to women, racial minorities are underrepresented throughout the U.S. legal system. See Alex M. 
Johnson, Jr., Including Diversity in U.S. News' Rankings: One Small Step in the Right Direction, 27 J. CIV. RTS. & 
ECON. DEV. 167, 191 (2013) (noting that “[e]very single minority group (in this instance, including Asian Americans) 
is severely underrepresented in the legal profession.”); Elizabeth A. Kronk, Hundreds of Nations, Millions of People: 
One Senior Judge on the Federal Bench, Fed. Law. 16 (2005) (stating that “minorities as a whole are underrepresented 
in the federal judiciary.”); Deborah L. Rhode, Lecture, The Profession and its Discontents, 61 OHIO ST. L.J. 1335, 
1348 (2000). 
27 Lisa D. Cook & Chaleampong Kongcharoen, The Idea Gap In Pink And Black, Nat’l Bureau Econ. Res. Working 
Paper 16331 1, 39 (Table 1A) (2017), https://www.nber.org/papers/w16331.pdf.  
28 Milli et al., supra note 21, at 5 (Figure 2). 1.3% of African American male graduates and 1.5% of Hispanic male 
graduates applied for a patent during this time frame. Id. It is notable that male Asian/Pacific Islander graduates 
actually applied at a higher rate (5.1%) relative to the male population at large. Id. Similar ratios were found among 
patents granted for male college graduates. Id. at 6 (Figure 3). Among women graduates, application filing was higher 
(relative to the population at large) for black and Asian applicants and lower for Hispanic and white applicants. Id. at 
5 (Figure 2). Similar to gender disparities in patenting activity, this difference between ethnicities might be somewhat 
explained by relatively lower levels of non-white graduates in patent-centric fields. See NAT’L SCI. FOUND., WHO 
EARNS BACHELOR’S DEGREES IN SCIENCE AND ENGINEERING?, https://www.nsf.gov/nsb/sei/edTool/data/college-
14.html. (showing white individuals account for more than sixty percent of science and engineering degrees from 
2000 to 2012); Milli et al., supra note 21, at 8. 
29 Milli et al., supra note 21, at 5-6 (Figures 2 & 3). The ratios for all male college graduates was .67, for white 
applicants (.67), black (.62), Asian (.65), Hispanic (.60). This number was calculated by dividing the data in Figure 2 
by the data in Figure 3. A lower ratio among a particular segment could be due to an elevated number of applications 
or decrease in patents within that segment over that five-year period. 
30 See, e.g., Jess Bullock & Annick Masselot, Multiple Discrimination and Intersectional Disadvantages: Challenges 
and Opportunities in the European Union Legal Framework, 19 COLUM. J. EUR. L. 57, 63 (2012); Jennifer C. Nash, 
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The theory of double jeopardy31 addresses the summation of disadvantaged statuses held 
by an individual.32 For instance, a black woman may expect to experience negative biases 
associated with her gender and race.33 The summation of individuals’ unique experiences, for 
example, “racism + sexism = black women's experience” 34 has been critiqued as additive and one 
that ignores the experiential idiosyncrasies of those who identify with multiple categories.35 
Despite these concerns, the  double jeopardy theory is still common in the literature. 

The idea of intersectionality builds from double jeopardy. It posits that identification with 
a combination of oppressed classes creates “something unique and distinct from any one form of 
discrimination standing alone.”36 The theory challenges assumptions that identities—as well as 
privileges—are rooted in unidimensional traits such as race or gender that are separate from each 
other. As such, it moves from the “assum[ption] that the relationships among the various 
discriminations are merely additive” and into “the multiplicative relationships among them.”37 On 
this point, Kaufman found employment opportunities to differ across particular race/gender 
combinations.38 We later evaluate whether being identified as female and a member of a particular 
minority generate combination-specific and negative interaction effects. 

D. Implicit Bias 

Beyond our evaluation of potential discrepancies in application grant rates for female and minority 
inventors, we utilize teachings from psychology to analyze possible mechanisms that explain 
certain disparities. The relevant literature discusses how personal attitudes and prejudices give rise 
to unconscious processes that distort the choices to engage in particular behaviors and 
evaluations.39 For instance, a classic study found respondents to rank a black student shoving 

 
‘Home Truths’ on Intersectionality, 23 YALE J.L. & FEMINISM 445, 446, n.3 & 4 (2011); Deborah K. King, Multiple 
Jeopardy, Multiple Consciousness: The Context of a Black Feminist Ideology, 14 SIGNS 42, 47 (1988). 
31 Note that this is not the same thing as that which is prohibited by the Fifth Amendment of the U.S. Constitution. 
32 Valerie Purdie-Vaughns & Richard Eibach, Intersectional Invisibility: The Distinctive Advantages and 
Disadvantages of Multiple Subordinate-Group Identities, 59 SEX ROLES 377, 377-91 (2008). 
33 Frances Beale, Double Jeopardy: To Be Black and Female, 8 MERIDIANS: FEMINISM, RACE, TRANSNATIONALISM 
166, 166-76 (2008); TONI CADE BAMBARA, THE BLACK WOMAN: AN ANTHOLOGY 90–100 (1970); Cynthia Fuchs 
Epstein, Black and Female: The Double Whammy, 89 PSYCH. TODAY 57, 57 (1973). 
34 King, supra note 30; See also Cecilia L. Ridgeway, Gender, Status, and Leadership, 57 J. SOC. ISSUES 637, 644 
(2001) (using expectation states theory to argue that “actors combine the positive and negative implications of all 
salient roles, resources, and status characteristics, each weighted by its relevance to the task, to form aggregated 
performance expectations”). 
35 Liza M. Mügge & Silvia Erzeel, Double Jeopardy or Multiple Advantage? Intersectionality and Political 
Representation, 69 PARLIAMENTARY AFFAIRS 499, 505 (2016). 
36 Bullock & Masselot, supra note 30. 
37 King, supra note 30 (using the phrase “multiple jeopardy” instead of intersectionality); Nash, supra note 30. 
38 Robert L. Kaufman, Assessing Alternative Perspectives on Race and Sex Employment Segregation, 67 AM. SOC. 
REV. 547, 563 (2002). 
39 Jules Holroyd, Implicit Bias, Awareness and Imperfect Cognitions, 33 CONSCIOUSNESS & COGNITION 511, 512 
(2014); Anthony G. Greenwald & Mahzarin Banaji, The Implicit Revolution: Reconceiving the Relation Between 
Conscious and Unconscious, 72 AM. PSYCH. 861, 861-62 (2017). 
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another to be more violent than a white student committing the same act.40 This subliminal 
phenomenon is called implicit bias.41  

These biases have been identified in health care,42 criminal justice,43 academia,44 
employment practices,45 and the judiciary.46 Such unconscious tendencies commonly represent 
societal stereotypes embodied in a particular decision maker.47 Relevant to this discussion are 
stereotypes that women and minorities are less intelligent or less adept at science and math.48 For 
example, Jussim and Eccles found sixth grade teachers underrated female students’ math skills, 
despite a lack of gender-specific performance differences in grades and standardized scores.49 
Fennema et al. (and others) found similar teacher perceptions about female students.50 Bennett 
conducted a survey wherein male respondents estimated their intelligence to be higher than female 
respondents, and on average, participants believed their father was smarter than their mother.51 

Beyond gender-specific attitudes, certain minorities such as Blacks and Hispanics face 
negative stereotyping about their intellect.52 McKown and Weinstein found evidence that teachers 
underestimated black students’ intelligence relative to their white counterparts.53 The legal 
literature has described similar findings, recognizing “the widely-known negative stereotype that 
Blacks are not as intelligent as Whites.”54  

Correll, Benard, and Paik find “[t]he performance of low-status [that is female or minority] 
actors—even when ‘objectively’ equal to that of their high-status counterparts—are less likely to 

 
40 Birt Duncan, Differential Social Perception and Attribution of Intergroup Violence: Testing the Lower Limits of 
Stereotyping of Blacks, 34 J. PERSONALITY & SOC. PSYCH. 590, 596–97 (1976); See also Alison V. Hall et al., Black 
and Blue: Exploring Racial Bias and Law Enforcement in the Killings of Unarmed Black Male Civilians, 71 AM. 
PSYCH. 175, 178 (2016) (noting that “the cultural stereotype of Blacks as violent did influence [participants’] bias 
against Black targets.”). 
41 Greenwald & Banaji, supra note 39, at 861-62. 
42 Ivy Maina et al., A Decade of Studying Implicit Racial/Ethnic Bias in Healthcare Providers Using the Implicit 
Association Test, 199 SOC. SCI. & MED. 219, 221-24 (2018). 
43 Hall et al., supra note 40, at 178. 
44 Anna Leuschner, Social Exclusion in Academia through Biases in Methodological Quality Evaluation: On the 
Situation of Women in Science and Philosophy, 54 STUD. HIST. & PHIL. SCI. 56, 57-59 (2015); Donna Ginther et al., 
Race, Ethnicity, and NIH Research Awards, 333 SCI. 1015, 1016-17 (2011). 
45 Amanda Koch et al., A Meta-Analysis of Gender Stereotypes and Bias in Experimental Simulations of Employment 
Decision Making, 100 J. APPLIED PSYCH. 128, 135 (2015). 
46 Maya Sen, Is Justice Really Blind? Race and Reversal in US Courts, 44 J. LEGAL STUD. 187, 199-204 (2015). 
47 Eric Hehman et al., Disproportionate Use of Lethal Force in Policing Is Associated With Regional Racial Biases of 
Residents, 9 SOC. PSYCH. & PERSONALITY SCI. 393, 394 (2018). 
48 Anita Bernstein, Engendered By Technologies, 80 N.C.L. REV. 1, 40 (2001); Sam Erman & Gregory M. Walton, 
Stereotype Threat And Antidiscrimination Law: Affirmative Steps To Promote Meritocracy And Racial Equality In 
Education, 88 S. CAL. L. REV. 307, 312 (2015). 
49 Lee Jussim & Jacquelynne S. Eccles, Teacher Expectations II: Construction and Reflection of Student Achievement, 
63 J. PERSONALITY & SOC. PSYCH. 947, 949-51 (1992). 
50 Elizabeth Fennema et al., Teachers’ Attributions and Beliefs about Girls, Boys, and Mathematics, 21 EDUC. STUD. 
MATHEMATICS 55, 66 (1990); Clark McKown & Rhona S. Weinstein, Modeling the Role of Child Ethnicity and 
Gender in Children’s Differential Response to Teacher Expectations, 32 J. APPLIED SOC. PSYCH. 159, 160-61 (2002). 
51 Mark Bennett, Men's and Women's Self-Estimates of Intelligence, 136 J. SOC. PSYCH. 411, 412 (1996). 
52 Joshua Aronson et al., When White Men Can’t Do Math: Necessary and Sufficient Factors in Stereotype Threat, 35 
J. EXPERIMENTAL SOC. PSYCH. 29, 30 (1999); McKown, supra note 50, 160-61; Claude M. Steele, A Threat in the Air: 
How Stereotypes Shape Intellectual Identity and Performance, 52 AM. PSYCH. 613, 614-15 (1997). 
53 McKown & Weinstein, supra note 50, at 160-61. 
54 Russell McClain, Helping Our Students Reach Their Full Potential: The Insidious Consequences of Ignoring 
Stereotype Threat, 17 RUTGERS RACE & L. REV. 1, 4 (2015) (citing Steele, supra note 52).  

Electronic copy available at: https://ssrn.com/abstract=3634987



8  Vol. 57 / Patents as a Function of Race and Gender 
 

  

be judged as demonstrating task ability or competence”55 We extend this literature by evaluating 
patent data to consider whether implicit biases against female and minority inventors may create 
negative perceptions of invention quality that subconsciously influence decisions by patent 
examiners. 

II. EMPIRICAL PREDICTIONS 

Building on the above theory, we develop the following predictions about patent grant rate as a 
function of the inventor’s race and gender. Our initial hypotheses explore the relationship between 
application success and demographic information as identified from the applicant’s name. We 
coded inventors with unambiguously feminine names as a “female inventor” and compared their 
grant rate to the population at large. To confirm prior work, we use new datasets to ascertain 
whether female inventors have applications granted at a lower rate:56 

 
Hypothesis 1: Female inventors are less likely to have their patent applications granted. 
 
 We expand upon existing research by being the first to explore the relationship between 

an inventor’s race and the likelihood that their application will be granted. The literature recognizes 
a disparity in aggregate patents granted by race.57 Additionally, past researched presented evidence 
that could potentially be interpreted as indicating disparate grant rates by race although it was not 
then presented for that purpose.58 Accordingly, inventors with unambiguously race-specific names 
are coded as Black, Asian, or Hispanic, and application grant rates are evaluated as a function of 
these attributes:  

 
Hypothesis 2: Minority inventors are less likely to have their patent applications granted. 
 
Building from the literature on double jeopardy and intersectionality,59 we additionally 

evaluate whether individuals identified as female minority applicants experience negative biases 
distinct and above those expected from being identified as a particular race and a woman. This 
analysis is intentionally limited to additional negative biases created by the intersection of two 
historically marginalized groups and therefore is situated primarily in the double jeopardy 
literature. 

 

 
55 Shelly J. Correll et al., Getting a Job: Is There a Motherhood Penalty?, 112 AM. J. SOC. 1297, 1302 (2007). 
56 See Jensen et al., supra note 6, at 307; See also, Milli et al., supra note 21, at 18. (stating that “[o]f the patents filed 
between 2000 and 2016, 67.2 percent of all applications filed by women were eventually accepted compared with 73.0 
percent of those filed by men.”). Jensen et al., likewise found significant disparities in the number of independent 
patent claims granted, likelihood that a rejection would be appealed, and probability that a resultant patent’s 
maintenance fees would be paid. Jensen et al., supra note 6, at 308. 
57 Milli et al., supra note 21, at 5 (Figure 2). It is notable that male Asian/Pacific Islander graduates actually applied 
at a higher rate (5.1%) relative to the male population at large. Id. Similar ratios were found among patents granted 
for male college graduates. Id. at 6 (Figure 3). Among women graduates, application filing was higher (relative to the 
population at large) for black and Asian applicants and lower for Hispanic and white applicants. Id. at 5 (Figure 2). 
58 Id. at 5-6 (Figures 2 & 3) (finding a lower ratio of patents granted to patents application filed by race over the same 
time period, which hints at, but does not show, a disparate grant rate by race). 
59 See supra Section I.C. 
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Hypothesis 3: A negative interaction effect is created for female, minority inventors beyond 
the discrete biases experienced by female and minority inventors. 
 
We next explore potential sources of these expected disparities. While the models 

presented below account for the varying attributes of applications within our cadre, it may be 
argued that any observed differences are due to disparities in the quality of work product created 
by female or minority inventors. This represents an applicant-side bias. There is, however, 
theoretical and empirical support for the expectation that some bias may be introduced outside of 
the quality of the claimed invention.  

Premised upon the implicit bias literature and research detailing negative stereotypes 
associated with minority and female intelligence,60 introduction of a negative bias during 
evaluation of certain applications may arise.61 We thus analyze whether an examiner-side bias is 
created against obviously female inventors as identified by their name relative to female inventors 
with gender-neutral names, whose gender cannot be identified by a patent examiner. To be clear, 
while Hypothesis 1 addresses whether women generally have their applications granted at a lower 
rate, Hypothesis 4 addresses whether female applicants who can be identified as a woman are 
treated differently than female applicants whose gender cannot be identified. Consistent with 
earlier work, we expect female inventors that are identifiable as a woman will have patents granted 
at a lower rate.62  

 
Hypothesis 4: Among female applicants, those with highly feminine names are less likely 
to have their patent granted than applicants with androgynous names.  
 
Our final hypothesis explores examiner-side bias introduced during review of minority 

inventor applications. Prior research finds evidence of negative biases associated with individuals 
with minority-specific names. In their classic work Are Emily and Greg More Employable Than 
Lakisha and Jamal?, Bertrand and Mullainathan found resumes with white sounding names to 
result in fifty percent more call back interviews than the same resumes with black sounding 
names.63 From this vein of study—and theories of implicit bias and research into negative 
stereotypes regarding minority intelligence—Hypothesis 5 tests for examiner-side bias associated 
with perceived applicant race.64 In contrast to Hypothesis 2 which asks if minority applications are 
granted at a lower rate, Hypothesis 5 addresses whether minority applicants that can be identified 
as a minority applicant are treated differently than minority applicants whose race cannot be 
immediately identified by a patent examiner. This is accomplished by comparing the grant rate for 
minority inventors with minority-specific names versus those with race-neutral or white sounding 
names.  
 

 
60 See supra Section I.D. 
61 Holroyd, supra note 39, at 512; Greenwald & Banaji, supra note 39, at 861-62 (describing implicit bias); Bennett, 
supra note 51, at 412 (discussing stereotypes against female intelligence). 
62 See Jensen, supra note 6, at 309.  
63 Marianne Bertrand & Sendhil Mullainathan, Are Emily and Greg More Employable than Lakisha and Jamal? A 
Field Experiment on Labor Market Discrimination, 94 AM. ECON. REV. 991, 992 (2004); Rhea E Steinpreis et al., The 
Impact of Gender on the Review of the Curricula Vitae of Job Applicants, 41 RES. LIBR. 509, 522 (1999). 
64 Holroyd, supra note 39, at 512; Greenwald & Banaji, supra note 39, at 861-62 (describing implicit bias); Bennett, 
supra note 51, at 412 (discussing stereotypes against female intelligence). 
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Hypothesis 5: Among non-white applicants, those with non-white, race-specific names are 
less likely to have their patent granted than applicants with race-ambiguous or white-
sounding names. 

III. DATA AND METHODS  

Our study uses USPTO data to analyze the grant rate of a cohort of 3,924,889 patent applications 
filed between November 29, 200065 and December 31, 2015.66 Within this group, inventors were 
identified as having a name that is indicative of a particular race and gender. Consistent with prior 
studies, the sample is restricted to “ordinary” utility patent applications.67 

A. Patent Applications 

There are two potential outcomes for a patent application: issuance or abandonment. This binary 
result functions as our primary dependent variable. Among the 3.9 million plus applications in our 
dataset, 68.8% were issued as a patent between May 22, 2001 and March 22, 2016. Applications 
pending as of the latter date were excluded from the sample. 

Our data comes from the USPTO’s PatentsView database68 and the Patent Examination 
Research Dataset (PatEx).69 Application information, prosecution history, and the filing’s ultimate 
outcome was ascertained from these sources. Our dataset comprises applications filed within 
sixteen years (ending in 2015) to minimize the influence of extrinsic variables. Using this 
information, we attempt to identify potential causal relationships between inventor attributes and 
grant rate.  

B. Inventor Gender 

To evaluate the interplay between patent grant rate and applicant gender, the inventors’ gender had 
to be extrinsically ascertained, since the USPTO does not collect demographic information.70 In 
large part, this was accomplished using data identifying the probability of particular first or middle 
names being given to a boy or girl.71 For a small cadre of applicants with names that are not 

 
65 Applications filed as of this date are, with certain limitations, available for inspection eighteen months after filing. 
35 U.S.C. § 122(b) (2012); Tewari De-Ox Sys. v. Mountain States/Rosen, L.L.C., 637 F.3d 604, 611 (5th Cir. 2011). 
66 To be included in the dataset, the application had to be abandoned or granted by March 22, 2016—the last day for 
which data was available. 
67 See Jensen et al., supra note 6, at 309. This excludes design patents, re-issues, and plant patents. Id. 
68 Brian J. Love et al., Determinants of Patent Quality: Evidence from Inter Partes Review Proceedings, 90 UNIV. 
COLO. L. REV. 67, 113 n. 195 (“PatentsView Data is a database that longitudinally links inventors, their organizations, 
locations, and overall patenting activity. The dataset uses data derived from USPTO bulk data files.”). 
69 See Stuart Graham et al., The USPTO Patent Examination Research Dataset: A Window on the Process of Patent 
Examination, Working Paper No. 2015-4 (Nov. 2015), http://www.uspto.gov/economics (describing the PatEx 
database). This dataset is available via Google’s BigQuery SQL platform.  
70 Annette I. Kahler, Examining Exclusion in Woman-Inventor Patenting: A Comparison of Educational Trends and 
Patent Data in the Era of Computer Engineer Barbie, 19 AM. U. J. GENDER SOC. POL’Y & L. 773, 776 (2011). 
71 This method is consistent with existing literature. See Robert Brauneis & Dotan Oliar, An Empirical Study of the 
Race, Ethnicity, Gender, and Age of Copyright Registrants, 86 GEO. WASH. L. REV. 46, 50 (2018). 
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immediately gender-identifying, a database associating particular first names and home country 
combinations with gender was employed.72 

1. Masculine and Feminine Names 

Based on data available from the Social Security Administration, we identify the likelihood that 
an inventor is male or female. Where an applicant’s name is highly gender-specific (>90% 
probability), we coded them as being a man or woman. Use of this method as our primary form of 
gender identification is consistent with the literature in the field.73 Employing this approach, 45.1% 
of inventors were identified as male and 4.7% as female; the balance of inventors did not have a 
sufficiently gender-specific name to be identified. For inventors from the United States, 67.5% of 
inventors were identified as male and 6.5% as female. The balance did not have a sufficiently 
gender-specific name to satisfy the 90% standard. This disparity is consistent with past studies on 
gender and patent activity.74 

The information underlying this identification came from the Social Security 
Administration’s database of the most common 1,000 names given to boys and girls in any given 
year and the number of children given each name.75 We compiled this information from 1901-2000 
and identified what percentage of people with a given name were male or female. For instance, 
100% of Winstons (20,406 entries) were male, 100% of Lelas (30,676 entries) were female, and 
86.8% of Micahs were male (34,940 boys and 5,334 girls).  
 Inventors’ first and middle name were thus associated with a likelihood (percentage) that 
the person is male or female. Where a first or middle name was highly gender-specific (i.e., over 
90%), the applicant was coded as being that gender.76 For instance, Odie (65.1% male) Kenneth 
(99.9% male) Jones is identified as a man because of his middle name.77 Where gender probability 
was contradictory (i.e., having a first name over 90% associated with one gender and a middle 
name being over 90% associated with the opposite gender), the person was not coded as male or 
female. An example of this is Fred (99.9% male) Whitney (96.0% female) Repping. 

2. Gender Nonobvious Names 

One portion of our study requires identification of female inventors with names that appear to be 
androgynous to the average U.S. patent examiner who will see the applicant’s name but has no 
access to demographic information.  To accomplish this, we found names that are rare within the 
United States, and thus do not signal a particular gender to relevant parties. This is achieved by 

 
72 As discussed later, this approach was used to identify gender-specific, but rare, names. This approach allowed us to 
identify inventors whose gender we can identify from the database, but whose gender would not be obvious to an 
examiner due to the rarity of the name. For instance, the name “Antje” indicates a female inventor, but most people 
would not identify it as gender-specific due to the rarity of the name. 
73 See Jensen et al, supra note 6; Brauneis & Oliar, supra note 71. 
74 See Jensen et al., supra note 6; Sugimoto et al., supra note 2. 
75 SOCIAL SECURITY ADMINISTRATION, GET READY FOR BABY, https://www.ssa.gov/oact/babynames/index.html.  
76 We recognize that this manner of identification is both over-inclusive (for example, identifying a person with a 95% 
feminine name as a woman, where in reality that applicant was in the 5% of people with that name that are men) and 
under-inclusive (for example, not identifying an applicant as a woman where their name was only mildly feminine). 
This poses no problem. It is consistent with the extant literature. See Jensen et al., supra note 6; Brauneis & Oliar, 
supra note 71, at 73. 
77 Likewise, relevant information can be identified from a large dataset wherein most of the coding is correct, which 
is the case here. 
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identifying inventors whose first and middle names never appeared on the Social Security 
Administration’s top 1,000 boy and girl names for any year in 1901-2000. Names in this group 
include Sabri Sami Tokew, Sachi Mi Zobuchie, and Rudiger Heinz Geberts. 

We identified female inventors with rare names using information from Martinez, Raffo, 
and Saito’s Identifying the Gender of PCT Inventors.78 To determine the applicant’s gender across 
a group of international patent applications, they created a global gender-name dictionary 
including the sex associated with a first name and country of residence.79 Applicants with rare 
names were compared to this dataset in order to identify their gender.80  

Women with rare and gender-ambiguous names were coded as having a “non-gendered” 
name. Applicants with this notation included Antje Minke Wierengas (Netherlands), Ayelet 
Shahar Dorron (Israel), and Abla A. Creassey (US). In total, 24,044 female applicants with non-
gender-obvious names were identified, of which 8,520 were from the United States. 

C. Inventor Race 

To evaluate the influence that race has on patent grant rate, we determined applicants’ racial 
demographics. Identification occurred through the use of databases listing the likelihood that a 
particular first, middle, or last name indicated a person of a particular race. For a small cadre of 
inventors, their actual race (not just a probability) was identified by comparing their name and 
state of residence with a voter roll dataset. 

1. Identifying Race Using Name Data 

We used different data sets to associate first/middle names and last names of an inventor with a 
particular race. Where an applicant’s name is highly race-specific (>90% probability), we coded 
them as White, Black, Asian/Native Hawaiian/Pacific Islander (“Asian”), or Hispanic/Latino 
(“Hispanic”). This taxonomy was derived from the U.S. Census Bureau.81 Inventors’ names were 
sufficiently race-specific to allow us to associate them with a particular race in 61.91% of cases. 
The breakdown was: White (44.75%), Black (.04%), Asian (16.46%), and Hispanic (.66%), with 
38.09% not having a race-specific name.82 For domestic inventors, the breakdown was White 

 
78 Gema Lax Martinez et al., Identifying the Gender of PCT Inventors, WIPO Econ. Res. Working Paper No. 33 1, 6 
(2016), https://www.wipo.int/edocs/pubdocs/en/wipo_pub_econstat_wp_33.pdf. While the primary method of 
identifying gender identity we employ (discussed in Section III.B.1) is consistent with the extant literature, our primary 
results would not have varied if we used Martinez et al.’s method to identify the gender of the inventors in our cadre 
of patent applications. Our primary results do not substantially vary using this alternative means of gender 
identification. 
79 Id. Using this method, 7.8% of domestic applicants were identified as women and 63.8% as men. Among global 
applicants, 63.9% were identified as men and 7.0% were identified as women. 
80 Again, this is in an imperfect manner of identifying gender. Even a name that is associated with women ninety-nine 
percent of the time is associated with a man one percent of the time. This miscoding of a small group of applicants is 
not detrimental to our analysis.  
81 See Joshua Comenetz, Frequently Occurring Surnames in the 2010 Census (2016), 
https://www2.census.gov/topics/genealogy/2010surnames/surnames.pdf. The U.S. Census Bureau also allows 
respondents to identify as multi-racial or American Indian/Alaska Native, but there were insufficient inventors 
identified in these categories to warrant analysis. Accordingly, the classification is not accounted for in our final 
results. 
82 It is worth noting that these percentages are not proffered as representing the percentages of applicants that identify 
as a particular race. Certain races’ common names are not highly identifiable with that race, and as such, many 
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(64.77%), Black (.06%), Asian (12.45%), and Hispanic (.96%). This coding is obviously under 
inclusive, but it allows for identification of reliable racial information for a significant number of 
applicants.83 

a. First/Middle Names 

Applicants’ racial information was ascertained using their first or middle names and Konstantinos 
Tzioumis’s Demographic Aspects of First Names.84 Tzioumis identifies the likelihood that more 
than 4,000 names are associated with particular races using information derived from domestic 
mortgage applications and demographic information reported therein.85 His article used the same 
racial taxonomy as the U.S. Census and which is employed in our study. 
Some names were specific to particular races. For example, Abhishek was exclusively associated 
with Asian applicants.86 In contrast, other names were multi-racial. A person with the name Albert 
is 75.1% likely to be White, 9.5% Hispanic, 7.5% Black, 7.5% Asian, and 0.2% American Indian.87 
All patent applicants in our dataset were coded with a percent likelihood that their first and middle 
names were associated with each race.88 

b. Last Names 

Using information from the 2010 U.S. Census, the Census Bureau created a database associating 
160,000 last names with the likelihood that an individual identifies as a particular race.89 Using 
this resource, each applicant’s last name was coded with a likelihood that he or she identified as 
one of the races in the above taxonomy. For example, a party with the most common last name 
Smith is 70.90% likely to be White, 23.11% Black, 0.50% Asian, 0.89% American Indian, and 
2.40% Hispanic.90 

 
individuals of that particular race would not be identified with that race in this data. The information, however, does 
allow for reasonable certainty that those associated with a particular race via the data do in fact identify with that race. 
Thus, it does provide sufficient information upon which to analyze grant rates as a function of race. 
83 This dataset is under-inclusive for applicants with names that are uncommon in the U.S. (including some foreign 
patent applicants). This is due to the use of U.S. Census Bureau data derived from domestic birth data. This again is 
not a problem, as all that is needed for analysis is reliable identification of a sufficient number of applicants for 
analysis. And in fact, this coding is a benefit to analysis where we need to identify how an average U.S. patent 
examiner (who is presumably familiar with common U.S. names) would perceive a name from a racial perspective. 
See infra Section IV.B. 
84 Konstantinos Tzioumis, Demographic Aspects of First Names, 5 SCI. DATA 180025 (2018), 
https://www.nature.com/articles/sdata201825. 
85Id. Note that self-reporting of racial or ethnic data is well-accepted in the literature. See Recommendations from the 
Interagency Committee for the Review of the Racial and Ethnic Standards to the Office of Management and Budget 
Concerning Changes to the Standards for the Classification of Federal Data on Race and Ethnicity, 62 Fed. Reg. 
36874, 36874-36946 (July 9, 1997); Cheryl Ulmer et al., Race, Ethnicity, and Language Data: Standardization for 
Health Care Quality Improvement, INST. MED. NAT’L ACAD. (2009). 
86 Tzioumis, supra note 84. 
87 Id. The name is also .2% associated with multi-racial individuals. Id. 
88 Where a name did not appear in the dataset, these cells were coded as null. 
89 U.S. CENSUS BUREAU FREQUENTLY OCCURRING SURNAMES FROM THE 2010 CENSUS, 
https://www.census.gov/topics/population/genealogy/data/2010_surnames.html. (using File “B: Surnames Occurring 
100 or more times” linked to at bottom of page); Comenetz, supra note 81. Only surnames occurring at least 100 times 
in the census were included. 
90 Smith is also associated with multi-racial people 2.19% of the time.  
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First, middle, and last name racial associations were used to categorize applicants as being 
a particular race where their name was highly associated with that category. If a first, middle, or 
last name was more than 90% associated with a race, the applicant was identified as such. For 
example, Carlos (82.7% Hispanic) T. Vazquez (95.8% Hispanic) was identified as Hispanic by 
virtue of his last name. In the instance of conflicting racial data (more than 90% associated with 
multiple races), the applicant was not associated with any race. For instance, Daniel (90.5% White) 
M. Ambriz (96.9% Hispanic) was not associated with any race due to the conflict between the 
first/middle names and the last name. 

2. Identifying Race Using Voter Rolls 

One portion of our study required identification of non-white inventors with names that appear 
non-racial or white-specific to the average U.S. patent examiner. We therefore had to determine 
the inventor’s actual race from an external source and then see if their name is associated with that 
particular race.  We compiled the voter rolls of states that include self-identified race in their public 
information (i.e., Florida, Georgia, and North Carolina). The names of all inventors from these 
states in our database were compared with these voter rolls. Where an inventor’s name and city of 
residence could be matched to a unique name within the state voter rolls or matched to a series of 
names all associated with the same race, the patent applicant’s self-identified race was coded. 

This process allowed for the identification of a cohort of 1,053 non-white patent applicants. 
This racial identification is independent of information that could be gleaned from the applicant’s 
name. In fact, only 394 inventors in this cadre had names from which they could be clearly 
associated with more than 90% likelihood to a particular non-white race. 

D. Additional Application Data 

An applicant must provide certain information when filing a patent application. This data includes 
a full name, residence information (U.S. versus foreign and location of residence), a 
correspondence address, whether the applicant is a small entity, and the application’s relation to 
any other filings.  Additional information is then added by the USPTO including identifying what 
technological field the application should be sorted into for examination. 

Based on significant variations in grant rate associated with firm size, we include data on 
whether the applicant is a small entity and has fewer than 500 employees.91 These parties are 
entitled to reduced fees associated with the patenting process,92 but are less likely to successfully 
prosecute an application.93 Within the current dataset, small entities secured a patent 54.2% of the 
time, compared with 73.6% for non-small entities. 

We additionally identified the technology area for each filing. Patent applications are coded 
for examination by particular art units in broader technology centers. Using these divisions, 
applications fell into eight mutually exclusive categories: Biotechnology, Chemical and Materials 

 
91 U.S. Pat. & Trademark Office, MPEP § 509.02 (9th ed. Rev. Jan. 2018). 
92 See Ulead Sys., Inc. v. Lex Comput. & Mgmt. Corp., 351 F.3d 1139 (Fed. Cir. 2003) (citing 37 C.F.R. § 1.9(d); 35 
U.S.C. § 41(h) (2000)). 
93 Michael D. Frakes & Melissa F. Wasserman, The Failed Promise of User Fees: Empirical Evidence from the U.S. 
Patent and Trademark Office, 11 J. EMPIRICAL LEGAL STUD. 602, 624 (2014); See also John R. Allison & Mark A. 
Lemley, Who's Patenting What? An Empirical Exploration of Patent Prosecution, 53 VAND. L. REV. 2099, 2103 
(2000) (noting that “[p]atents owned by small entities spend significantly less time in prosecution than patents owned 
by large entities.”). 
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Engineering, Computer Architecture, Computer Networks, Communications, Semiconductors, 
Transportation, and Mechanical Engineering.94 This accounts for variations in prosecution 
attributes and success rates between technologies.95 For example, a biology-related application in 
our dataset resulted in a patent 52.9% of the time versus 61.7% for a chemistry-related  invention.96 

We also collected data on patents that cited to the subject applications. Citation count has 
been used to evaluate patent or application quality, but empirical studies show citation counts to 
skew against female inventors.97 We controlled for this variable in early models, finding no 
evidence that citations positively correlated with a likelihood of receiving a patent.98 The 
independent variable was thus omitted from our final models.99  

To control for variations in grant rate by time frame, the dataset was divided into three 
temporal categories by filing date: 2000-2004, 2005-2009, and 2010-2015 (inclusive). 
Applications were likewise coded with a count of named inventors and the size of the filing’s 
family consisting of the number of related patent applications for purposes of priority. Lastly, we 
controlled for the origin of each application.100 The home country of the patent applicant may 

 
94 We identified the technology area of each application by its art unit (technology-specific groups of patent 
examiners). Indeed, the USPTO assigns applications to art units for examination, each unit of which is housed in a 
broader technology center (for example, technology center 1720 pertains to Batteries whereas technology center 1700 
is for Chemical and Materials Engineering.”). It is notable that center 2400 (Computer Networks, Multiplex, Cable 
and Cryptography/Security) was only recently created in 2009. Sean Tu, Luck/Unluck of the Draw: An Empirical 
Study of Examiner Allowance Rates, 2012 STAN. TECH. L. REV. 10, 14 (2012). The technology centers for each 
category are as follows: Biotechnology (1600s), Chemical and Materials Engineering (1700s), Computer Architecture 
(2100s), Computer Networks (2400s), Communications (2600s), Semiconductors (2800s), Transportation (3600s), 
and Mechanical Engineering (3700s). Within our dataset, 99.9% of the applications were coded into one of these 
categories. 
95 Melissa F. Wasserman, The PTO's Asymmetric Incentives: Pressure to Expand Substantive Patent Law, 72 OHIO 
ST. L.J. 379, 413 (2011) (noting differences in grant rates by technology); Kristen J. Osenga, Entrance Ramps, Tolls, 
and Express Lanes--Proposals for Decreasing Traffic Congestion in the Patent Office, 33 FLA. ST. U.L. REV. 119, 
130 (2005) (noting varying pendency times for different technologies). 
96 We conducted a robustness check to ensure this division of technologies did not influence the analysis. To this end, 
we created dummy variables for all technological categories and conducted the regression in Model 5 of Table 1. 
There were 462 different categories in our data, though several of these were apparently miscodes (for example 
“XXX”) which had only a few entries and were discarded during the regression analysis. All relevant odds ratios were 
consistent with Model 5 of Table 1: Small_Entity_Indicator 0.45 in regression with U.S. Patent Classification (USPC) 
dummies versus 0.45 in Model 5 of Table 1; US_Inventor 1.26 v. 1.26; Numb_of_Inventors 1.04 v. 1.04; 
Apps_in_Family 1.05 v. 1.05; Female .62 v. .62; Black .76 v. .89; Asian .87 v. .77; and Hispanic .89 v. .87. 
97 See Jensen et al., supra note 6, at 308.  
98 We normalized the citation data for each application (comparing its number of citations to the average number of 
citation for an application from that year).  
99 In addition, we conducted a regression using an independent variable of citations to the application before it was 
granted or abandoned. Again, the citation variable was insignificant. We attempted one final method to control for 
application citations. We counted the number of citations occurring between publication of the application (the first 
date it could be cited) and abandonment or grant. The abandonment/grant date was selected to avoid any pro-not-
granted-application bias, as it is possible that parties would continue to cite to a non-granted application (having 
nothing else claiming that technology to cite to), but would stop citing to granted citations (as they now can cite to the 
granted patent). We normalized the citation count by dividing it by the years between publication and 
abandonment/grant. Again, we found no evidence that citations positively correlated with a likelihood of receiving a 
patent.  
100 Consistent with prior literature, an application was coded as being “from” the country of residence of the first listed 
inventors. Jensen et al., supra note 6, at Supp. 8. It is notable that approximately ten percent of applications in the 
dataset listed no country. However, the substantial majority of these applications indicated that the applicant was from 
a particular state in the U.S. In these instances, the applicant was coded as being a domestic applicant, despite the 
applicant not specifically stating that the applicant was from the U.S. 
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influence the likelihood of issuance. Within this dataset, domestic applications were granted 69.6% 
of the time, while foreign filings were successful in 68.3% of instances. 

IV. RESULTS 

This section examines the grant rate of a patent application as a function of the applicant’s race 
and gender. We find, consistent with the literature on disparities in patent activity, female inventors 
are less likely to have applications granted. Building from this, we are the first to present evidence 
that non-white applicants are less likely to secure a patent. A potential source of these negative 
biases is then evaluated. Our results show—consistent with implicit bias theories, data on social 
stereotypes, and the existing literature on gender and patenting—some negative bias is introduced 
during prosecution of female inventor applications. We found, however, no evidence of such a 
bias being introduced during prosecution of minority inventor applications (though minority 
applications are still granted at a lower rate). 

A. Grant Rate as a Function of Race and Gender 

Table 1 presents relevant odds ratios for all entries in our cadre of patent applications. The 
independent variable is whether a patent was granted. Given the binary nature of the independent 
variable (granted or not granted), a logistic regression was employed.101 Beginning with baseline 
models 1 and 2, we see significant disparities in the grant rate for female (i.e., those with feminine 
names) and minority (i.e., those with minority-indicative names) inventors relative to all other 
applicants. For instance, in model 2 applicants with Hispanic-specific names have an odds ratios 
of .86, indicating that a patent listing only Hispanic inventors was 86% as likely (i.e., 14% less 
likely) to secure a patent as the balance of applicants. Women and minority (i.e., Black, Hispanic, 
and Asian) inventors likewise had reduced odds of securing a patent. 

Models 1 and 2 additionally control for whether the application is from the United States 
(U.S. Application, highly significant with an odds ratio of 1.24 in both models) and if the applicant 
is a small inventor (Small Entity, highly significant with an odds ratio of .41 in both models). We 
likewise controlled for the number of related patent applications (Apps in Family) and number of 
inventors (Inventor Count), which displayed a small increased likelihood of patent grant per 
additional related patent or inventor, respectively. 

Model 5 builds upon this by controlling for the invention’s field of technology (e.g., 
biology, etc.102). This addition to the model accounts for substantial variances in grant rate by field 
of invention but makes little changes in our odd-ratios of interest (gender and races).103 

 
101 See Scott DeVito & Andrew W. Jurs, "Doubling-Down" for Defendants: The Pernicious Effects of Tort Reform, 
118 PENN ST. L. REV. 543, 583 (2014) (stating that “[l]ogistic regression, not linear regression, is generally preferred 
when the independent variable is categorical or binary.”). 
102 See supra note 94 and accompanying text. 
103 Table 1 does not include data associated with application citations, which is a metric commonly used to evaluate 
the quality of a patent or application. Greg Day & Mike Schuster, Patent Inequality, 71 ALA. L. REV. 115, 142 (2019). 
The expected correlation is that more citations to an application correlates with a better application. Knut Blind et al., 
The Influence of Strategic Patenting on Companies’ Patent Portfolios, 38 RES. POL’Y 428 (2009). We normalized the 
number of citations to each application (dividing the number of citations to an application by the average number of 
citations to an application filed in the same year) and added this as an independent variable to model 5 in Table 1. The 
regression found no relevant impact on the model. The odds ratio for model 5 plus a normalized number of citations 
found an odds ratio of 1.00.  
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Table 1 – Patent Grant Rate by Race and Gender (All Data) 
 
 

Logistic Regression Presented Using Odds Ratios 
  Model 1 Model 2 Model 3 Model 4 Model 5 

Small Entity 
0.41 
(0.001)*** 

0.41 
(0.001)*** 

0.45 
(0.001)*** 

0.45 
(0.001)*** 

0.45 
(0.001)*** 

US Inventor 
1.24 
(0.003)*** 

1.24 
(0.003)*** 

1.28 
(0.003)*** 

1.25 
(0.003)*** 

1.26 
(0.003)*** 

Number of Inventors 
1.01 
(0.001)*** 

1.01 
(0.001)*** 

1.04 
(0.001)*** 

1.04 
(0.001)*** 

1.04 
(0.001)*** 

Filed 2000-2004 
0.89 
(0.003)*** 

0.89 
(0.003)*** 

0.92 
(0.003)*** 

0.91 
(0.003)*** 

0.91 
(0.003)*** 

Filed 2005-2009 
0.66 
(0.002)*** 

0.66 
(0.002)*** 

0.66 
(0.002)*** 

0.66 
(0.002)*** 

0.66 
(0.002)*** 

Filed 2010-2015 Referent Referent Referent Referent Referent 

Applications in Family 
1.03 
(0.001)*** 

1.03 
(0.001)*** 

1.05 
(0.001)*** 

1.05 
(0.001)*** 

1.05 
(0.001)*** 

Female 
0.47 
(0.003)*** 

0.47 
(0.003)*** 

0.63 
(0.005)***   

0.62 
(0.005)*** 

Black   
0.71 
(0.051)***   

0.76 
(0.056)*** 

0.89 
(0.015)*** 

Asian   
0.97 
(0.003)***   

0.88 
(0.003)*** 

0.77 
(0.056)*** 

Hispanic   
0.86 
(0.014)***   

0.89 
(0.015)*** 

0.87 
(0.003)*** 

Biotechnology     
0.52 
(0.002)*** 0.5 (0.002)*** 

0.52 
(0.002)*** 

Chemistry     
0.73 
(0.003)*** 

0.73 
(0.003)*** 

0.73 
(0.003)*** 

Communications     
1.18 
(0.005)*** 1.2 (0.005)*** 1.2 (0.005)*** 

Computer Arch.     
1.09 
(0.006)*** 1.1 (0.006)*** 1.1 (0.006)*** 

Computer Net.     
1.04 
(0.006)*** 

1.07 
(0.006)*** 

1.06 
(0.006)*** 

Mechanical Eng’r     
0.97 
(0.004)*** 

0.96 
(0.004)*** 

0.97 
(0.004)*** 

Semiconductors     
1.94 
(0.008)*** 

1.98 
(0.008)*** 

1.97 
(0.008)*** 

Transportation     Referent Referent Referent 

Constant 3 (0.009)*** 3.03 (0.01)*** 2.36 (0.01)*** 2.39 (0.01)*** 2.41 (0.01)*** 
***p<0.001, **p<0.01, *p<0.05; N = 3,912,595 (Model 5). Standard errors are displayed in parentheses.  

 
These findings strongly support Hypothesis 1 (that female inventors are less likely to have 

their patent applications granted). Present across all relevant models, the odds of a patent being 
granted for a woman are significantly less likely than other applicants (62% as likely as the balance 
of inventors in Model 5). Despite using a different dataset to identify women and analyzing patents 
from a broader timeframe, we find highly statistically significant results consistent with 
Jensen et al.  
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Likewise, this data supports Hypothesis 2 (that minority inventors are less likely to have 
their patent applications granted). Throughout the three relevant models, minority inventors were 
substantially less likely to have an application granted than the balance of the cadre.104 These 
findings were statistically significant to 99.9% for each category. 

Race and gender disparities largely held when we evaluated only domestic applications. 
Model 5 above was additionally run for only U.S. inventors without the then superfluous “U.S. 
Inventor” independent variable.105 While the results for Black, Hispanic, and Female inventors 
were consistent with earlier models, it is noteworthy that these results varied with regard to Asian 
American inventors. Within the cadre of domestic applicants (N = 1,902,133), resultant odds ratios 
are female inventors (.58), Hispanic inventors (.91), Black inventors (.76), and Asian inventors 
(1.02).106  

This finding regarding domestic Asian American inventors was substantial enough that, 
when the domestic-only model was run with an independent variable summing the percentage of 
all minority inventors on an application was used in lieu of independent variables for Asian, Black, 
and Hispanic inventors, the variable was not statistically significant.107 We believe this was due to 
the disproportionately large number of identifiable domestic Asian inventors (N = 591,249), 
relative to domestic Black (N = 2,832) and Hispanic (N = 46,463) inventors. It is notable that, 
among only single inventor applications, the aggregate minority variable (coded as 1 if the 
applicant was identified as Black, Asian, or Hispanic) was significant to 99.9% with an odds ratio 
of .95.108 

The above results are robust. The standard for qualifying as a highly-feminine or race-
specific name was tested at 95%, 90%, 85%, 80%, and 75%, respectively. The trends for each 
variable were consistent, and regression results were statistically significant.109  
A separate model looked for interaction effects—bias created by the interaction of two independent 
variables beyond the bias predicted by those variables in sum. This analysis tested Hypotheses 3 
(a negative interaction effect is created for female, minority inventors beyond the discrete biases 
experienced by female and minority inventors). We found no support for this hypothesis. Logistic 

 
104 Native American inventors were less likely to secure a patent, but these findings were not statistically significant 
due to a small sample set. 
105 See “Domestic Apps” Model in Table 4, Appendix A. Future research may consider whether domestic applicants 
with a “foreign sounding” name suffer some negative bias beyond that associated with their race.  Such an analysis 
would have to identify applicants with such a name, control for their race, and control for any interaction effects 
between whether they have a “foreign” name and whether they belong to a particular race. 
106 The female and Hispanic findings were significant to 99.9% and the Black and Asian findings were significant to 
99%.  
107 See “Domestic Apps, Minority Variable” Model in Table 4, Appendix A. The independent variable summing the 
percentage of minority inventors is called “Minority.” 
108 See “Domestic Single-Inventor Apps, Minority Variable” Model in Table 4, Appendix A. The independent variable 
summing the percentage of minority inventors is called “Minority.” 
109 For instance, the following looked to odds ratios for single-inventor, global applications. Resultant odds ratios for 
Female (tested at 95%, 90%, 85%, 80%, and 75% standards) varied from .69 to .70. Asian ranged from .86 to .93. 
Black ranged from .62 to .79, with all but the highest standard (95%) clumping in .73 to .79. All of these results were 
significant to at least 99.5%. Hispanic presented the lone non-statistically significant result at the highest (95%) 
standard to identify Hispanic inventors, with a Z value of .681 and an odds ratio with a 95% confidence interval 
between .86 and 1.25. The other Hispanic odds ratios were significant to 99.9% and the odds ratios for a 90%, 85%, 
80%, and 75% were .88, .87, .89, and .91, respectively. We believe the outlier results for the 95% standard was due 
to the substantial sample size difference (more than a 93% reduction) between the 95% standard (Z = 630) and 90% 
standard (Z = 9,498). This drop off was substantially larger than the difference between all other standards; the 90% 
Hispanic cadre was still 58.29% as large as the most lenient 75% Hispanic standard. 
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regression using female inventors and race as a categorical variable did not indicate significant 
interaction effects between gender and race in a consistent, negative fashion. Restated, we found 
no evidence that a female minority inventor suffered drawbacks beyond the discrete biases 
associated with being a woman and a minority. There was some evidence of intersectionality (e.g., 
female Asian applicants enjoyed a positive bias). Because this finding is inconsistent with 
Hypotheses 3 and the current literature, future research into empirical success rates and interaction 
effects for every gender/race pair seems warranted. 

B. Bias Created by Race-Specific Names among Non-White Applicants 

We next tested Hypothesis 5 (Among non-white applicants, those with non-white, race-specific 
names are less likely to have their patent granted than applicants with race-ambiguous or white-
sounding names). To this end a cadre of minority inventors had to be identified, and then divided 
into two groups: inventors whose race could be identified by their name and those whose could 
not. These subsets were created using a combination of data from voter rolls and from the 
applicant’s name.  

This portion of our study required identification of non-white inventors with names that 
appear non-racial or white-specific to the average U.S. patent examiner. We thus compiled the 
voter rolls of states that include self-identified race in their public information (i.e., Florida, 
Georgia, and North Carolina). The names of all inventors from these states in our database were 
compared with these voter rolls. Where an inventor’s name and city of residence could be matched 
to a unique name within the state voter rolls or matched to a series of names all associated with 
the same race, the patent applicant’s self-identified race was coded. We then identified applicants 
within that group having names that were not congruent with their voter roll (self-identified) race. 
For instance, if someone had a largely non-racial name110 (e.g., Jessica Doe), but they self-
identified as Hispanic in the voter rolls, they were coded as being a Hispanic inventor with a 
racially ambiguous name. This created a cadre of inventors from each relevant minority group that 
had names which precluded a patent examiner from guessing their race.  

This group of minority applicants with non-racial names was compared to inventors with 
names that were indicative of their race. Through this, we were able to compare a group of minority 
patent applicants whose only difference was whether a patent examiner could identify the applicant 
as belonging to their particular racial minority. Comparison of these subgroups found no 
statistically significant distinction for minority applicants that could be identified by their name as 
belonging to a particular race, relative to those with non-racial names. This finding was consistent 
for Black v. Black, Hispanic v. Hispanic, and Asian v. Asian groups. 
This finding presents no support for Hypothesis 5. We found no evidence that, among non-white 
applicants, those with non-white, race-specific names are less likely to have their patent granted. 
Our findings do not, of course, resolve the issue. Further research, perhaps with a larger data set,111 
may be warranted. 

 
110 Someone was deemed to have a non-racial name if their first, middle, and last name all did not indicate their self-
identified race beyond 90%. 
111 This might be achieved using surveys to identify more non-white applicants with names that are not specific to any 
particular minority race.  
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C. Bias Created by Female-Specific Names among Women Inventors 

Table 2 presents odds ratios from a logistic regression for patent grant rates of a cadre of women 
inventors as a function of whether they can be identified as women or not. This group of 67,887 
patent applications comprises two subsets: women inventors with clearly feminine names and 
women inventors with rare names that are not gender-identifying to the average patent examiner. 
For instance, “Jessica Doe” would be clearly identifiable as a female inventor, while Antje Minke 
Wierengan is not immediately identifiable as a woman despite having a rare, female-specific name. 
This is another “like-to-like” (female inventor to female inventor) comparison, which is used to 
determine whether an examiner’s knowledge that the applicant is a woman effects the likelihood 
that a patent will issue. We find evidence that it does. 

As described in Section III(B)(2), inventors with rare first and middle names (names that 
were not one of the 1,000 most common names in any year in the 1900s) were run through a gender 
identification database.112 This created a group of women inventors who were not identifiable as 
female due to the rarity of their names. That group was supplemented with a cadre of female 
inventors with traditionally feminine names (more than 90% likely to be female), who a patent 
examiner would immediately identify as a woman. We coded this cadre of female-inventor 
applications as having a feminine name or not. 

Our logistic regressions find female inventors with highly feminine names are 81% as 
likely to have their patent granted as those with androgynous names. These results are statistically 
significant and provide strong support for Hypothesis 4 (among female applicants, those with 
highly feminine names are less likely to have their patent granted than applicants with androgynous 
names.). As set forth in Table 2, our first model controls for whether the application is from the 
United States (U.S. application—significant with an odds ratio of 1.08), if the applicant is a small 
inventor (small entity—significant with an odds ratio of .40), for the invention’s field of 
technology, and other independent variables previously discussed. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2 – Grant Rates for Female Applicants by Perceived Gender—Global and Domestic 
 
 

Logistic Regression Presented Using Odds Ratios 
  Global Applications U.S. Applications 

 
112 Martinez e al., supra note 78. 
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Feminine Name 0.81 (0.016)*** 0.75 (0.021)*** 
US Inventor 1.08 (0.021)***  
Small Entity 0.40 (0.008)*** 0.37 (0.008)*** 

Filed 2000-2004 1.14 (0.025)*** 1.22 (0.034)*** 

Filed 2005-2009 0.77 (0.015)*** 0.81 (0.021)*** 

Filed 2010-2015 Referent Referent 

Applications in Family 1.16 (0.007)*** 1.13 (0.008)*** 
Biotechnology 0.53 (0.017)*** 0.56 (0.022)*** 
Chemistry 0.8 (0.027)*** 0.83 (0.036)*** 
Communications 1.35 (0.046)*** 1.45 (0.068)*** 
Computer Arch. 1.1 (0.047)* 1.29 (0.074)*** 
Computer Net. 1.25 (0.059)*** 1.44 (0.095)*** 
Mechanical Eng’r 0.92 (0.023)** 0.94 (0.027)* 

Semiconductors 2.41 (0.076)*** 2.49 (0.109)*** 
Transportation Referent Referent 
Constant 1.68 (0.052)*** 1.97 (0.083)*** 
 n = 67,887 n = 40,386 
***p<0.001, **p<0.01, *p<0.05  Standard errors are displayed in parentheses.  

 
This analysis was repeated for only U.S. applications; the results were similar. The second 

model in Table 2 presents odds ratios for patent grant rates of domestic female inventors, including 
a “feminine name” independent variable. Logistic regression of the 40,386 patent applications filed 
by female inventors produced statistically significant results consistent with those reported in the 
first model. Female inventors with feminine names are 75% as likely to have their patent granted 
relative to those with an androgynous name. This data, therefore, provides strong support for 
Hypothesis 4. 
 One potential criticism of this methodology is that our results display some sort of a 
positive bias toward applicants with rare names. This position is unsupported. We ran a 
preliminary regression including a name-rarity continuous variable, counting the total number of 
times inventors had a particular name in the dataset of more than 3.9 million patent applications, 
and found the odds ratio to be 1.000. Name rarity was not shown to influence examination 
outcomes and thus was left out of the final models.  
 Our findings are consistent with Jensen et al113 and provide support for the proposition that 
implicit bias may be subconsciously influencing the grant rate for applicants that can immediately 
be identified as female. Examiner behavior may—without conscious recognition—be impacted by 
stereotypes that women are less intelligent or adept in technological fields. This would, in turn, 
make these applications less likely to be granted. The presence of this mechanism is supported by 
the current like-to-like comparison, in which the only relevant distinction between the dominant 
and secondary groups (by grant rates) is whether the examiner can identify the inventor as a 
woman. 

 
113 See Jensen et al., supra note 6, at 309. 
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V. DISCUSSION AND APPLICATION 

The current study presents evidence of substantial disparities in the patent system. These 
conclusions have wide-ranging policy implications. To the extent that patents are intended to 
encourage creation of new technologies,114 the system may fail to achieve the proper level of 
innovation where patents are not equally available to all (i.e., where patents are less-available to 
women and minorities115). Beyond this obvious criticism, the following section discusses legal and 
social ramifications of our findings and presents several remedial steps which may mitigate these 
harms. 

A. Employment Bias in Patent-Heavy Industries 

In certain fields, patent holdings may be the primary asset owned by a firm.116 These companies 
are incentivized to maximize the likelihood that they secure a patent on valuable technologies. 
This consideration informs hiring decisions. Recognizing that women and minorities are less likely 
to secure a patent than similarly credentialed white male counterparts, a rational employer (who 
wants to maximize the number of patents obtained) may favor the latter, all else being equal.117  

Likewise, human resource professionals in patent-heavy industries may view a candidate’s 
current patents as indicative of future performance.118 The present study indicates that women and 
minorities are less likely to successfully secure a patent. They are therefore put at a disadvantage 
in hiring processes where prior patents are viewed as a metric for future performance.  
These conclusions have substantial policy implications. Recognizing the underrepresentation of 
women and minorities in patent-centric fields (e.g., science, technology, engineering, etc.),119 
various private and public organizations are working towards remedying the problem.120 However, 
systemic barriers to success for women and minorities in patent-centric fields decrease the 
likelihood that they will obtain and maintain gainful employment in these areas. This in turn 
diminishes the number of minority and women role-models in science and engineering, and 
ultimately discourages female and minority students from pursuing careers in these fields.121 Such 

 
114 ABS Glob., Inc. v. Inguran, LLC, 914 F.3d 1054, 1064 (7th Cir. 2019). 
115 See supra Section IV. 
116 Gideon Parchomovsky & Michael Mattioli, Partial Patents, 111 COLUM. L. REV. 207, 243 (2011) (noting that 
“patents can often be a corporation's crown jewels.”). 
117 This of course, may allow white male patents to obtain more patents during their employ, and the cycle continues. 
118 Jason Rantanen & Sarah E. Jack, Patents As Credentials, 76 WASH. & LEE L. REV. 311, 378 (2019) (discussing 
patents as credentials that may inform hiring decisions). 
119 Ann Bartow, Patent Law, Copyright Law, and the Girl Germs Effect, 90 ST. JOHN'S L. REV. 579 (2016); Elky 
Almaraz, Comment, The Underrepresentation of Hispanic Women in the Science, Technology, Engineering, and 
Mathematics Fields: What Can Be Done to "Cure" the Problem?, 16 SCHOLAR 153, 155 (2013). 
120 See U.S. DEP'T OF EDUC., MINORITY SCIENCE AND ENGINEERING IMPROVEMENT PROGRAM, 
http://www2.ed.gov/programs/iduesmsi/index.html. (“This program assists predominantly minority institutions in 
effecting long-range improvement in science and engineering education programs and increasing the flow of 
underrepresented ethnic minorities, particularly minority women, into science and engineering careers.”); See also 20 
U.S.C. § 1067e (2011) (allocating funds to encourage “underrepresented minority youth or low-income individuals to 
pursue careers in science, technology, engineering, and mathematics”). 
121 Nicole Buzzetto-More et al., Unlocking the Barriers to Women and Minorities in Computer Science and 
Information Systems Studies: Results from a Multi-Methodological Study Conducted at Two Minority Serving 
Institutions, 9 J. INFO. TECH. EDUC. 115, 116 (2010); Eleanor Chute, Lack of Diversity Part of Equation in STEM 
Fields. Colleges Try to Increase Numbers of Women, Minorities in Science and Engineering, PITTSBURGH POST-
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a chain of events reinforces social ills and presents social justice concerns. Beyond this, however, 
discouraging women and minorities from going into innovation (i.e., patent-centric) fields is 
inefficient from a social welfare perspective. 

B. Lost Einsteins and Inventions 

Prior research finds invention to be “an established driver of long-term economic growth.”122 That 
goal is undermined where significant portions of the population are disincentivized from pursuing 
careers in innovation or undertaking acts of invention. This issue presents itself in two manners. 
Society loses would-be great inventors where large groups are disenfranchised from participating 
in invention.123 Second, the quality of invention diminishes in the face of largely homogeneous 
inventors124—a problem raised where women and minority students are discouraged from 
engaging in invention. 

In The Lifecycle of Inventors, Bell et al. describe the misallocation of potentially talented 
inventors into other professions where their natural gifts are squandered.125 This concept—dubbed 
“Lost Einsteins”—relies on career-allocation mechanisms unrelated to intelligence or aptitude for 
invention. Relevant to the current discussion, some individuals lack role models who could inform 
them about the feasibility of and benefits from a career in invention.126 This want of mentoring 
dissuades potential innovators—not due to a lack of talent or intelligence—but due to a lack of 
mentoring. 

This mechanism is relevant where particular portions of society (i.e., women and minority 
groups) are impeded from succeeding as an inventor due to disparities in the patent system. A want 
of successful minority and female inventors engages the Lost Einsteins mechanism, as talented 
individuals fail to pursue innovation careers due to lack of knowledge and mentoring. This series 
of events deprives society of a quantum of new inventors; another relevant mechanism deprives 
society of improved quality of invention. 
 Informational diversity has been shown to positively relate to group performance and 
innovation.127 In such a situation, each individual has idiosyncratic perspectives on problems to be 
solved and potential means to arrive at a solution.128 Diverse groups of inventors (including racial 
and gender diversity) therefore explore a wider scope of solutions and are more likely to arrive at 
an efficient resolution relative to a homogenous group.129 Restated, a more diverse body of 
inventors come to better solutions in the aggregate. This mechanism is undercut where would-be 

 
GAZETTE (Feb. 21, 2010), http://www.post-gazette.com/pg/09041/947952-298.stm#ixzz0g1ceZiGK; Kelsey Sheehy, 
Minorities Need STEM Role Models Too, U.S. NEWS & WORLD REP. (June 28, 2012), 
http://www.usnews.com/news/blogs/stem-education/2012/06/28/minorities-need-stem-role-models-too. 
122 Nathan, supra note 26, at 130. 
123 Bell et al., supra note1 (stating “we discuss below a model where disadvantaged groups are relatively less informed 
and underestimate the net benefits of an inventor career. In this case, even some very talented potential inventors will 
not pursue a career in innovation because they miscalculate the true expected cost-benefit ratio.”) 
124 Karen A. Jehn et al., Why Differences Make a Difference: A Field Study of Diversity, Conflict, and Performance 
in Workgroups, 44 ADMIN. SCI. Q. 741, 753, 759 (1999); Lu Hong & Scott E. Page, Group of Diverse Problem Solvers 
Can Outperform Groups of High-Ability Problem Solvers, 101 PNAS 16,385 (2004). 
125 Bell et al., supra note 1. 
126 Bell et al., supra note 1. 
127 Jehn et al., supra note 124. 
128 Lu Hong & Scott E. Page, Group of Diverse Problem Solvers Can Outperform Groups of High-Ability Problem 
Solvers, 101 PNAS 16,385 (2004). 
129 Id. See also, Michele DeStefano, Nonlawyers Influencing Lawyers: Too Many Cooks in the Kitchen or Stone Soup?, 
80 FORDHAM L. REV. 2791, 2804-05 (2012). 
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minority and female inventors are discouraged from these pursuits due to disparities in patent 
activity and a relative lack of potential mentors. With this in mind, mitigating the disparities 
discussed herein would benefit society by encouraging potential inventors to avoid the Lost 
Einsteins problem and maximize the likelihood that efficient inventions will be realized by 
ensuring diversity in innovation. The following subsections address means to avoid these ills 
through modest changes to the patent system. 

C. Anonymous Examination 

Our findings support proposals that patent examination should proceed anonymously.130 Prior 
research into anonymous review of job applications found the process to reduce biases associated 
with race and gender.131 To this end, patent applicants could be given numbers that would 
exclusively identify them during prosecution and avoid implicit biases against women inventors.132 

In fact, some applicants appear to engage in a variation of this theme already by using 
initials in lieu of their first and middle names.133 This strategy, however, only hides information 
associated with the applicants’ given names and has rarely been used. Moreover, while tolerated 
in some instances, this approach at semi-anonymity contravenes 37 CFR 1.63(a)(2), requiring 
inventors to be identified by at least one full given name.  

While partial or full applicant anonymity may mitigate examiner-side bias, these proposals 
are not without drawbacks. Applicant anonymity would inhibit competitors’ ability to assess the 
threat posed by a patent application and possibly seek out a license to use the technology. Drawing 
from the copyright literature, several problems arise where intellectual property’s owner cannot be 
readily identified.134 Transaction costs increase in concert with the difficulty of identifying a 
would-be licensor. Failure to identify the inventor/applicant deprives the inventor of an economic 
incentive underlying the patent system such as license fees.135 It likewise forces the potential 
licensee to take the risk of infringing an unknown patentee’s license or engaging in costly design 
around efforts to avoid the patent.136  

These concerns could be mitigated by creating a system wherein a patentee’s identity is 
only anonymous to examiners but could be identified through public means, such as the USPTO’s 
Public PAIR system.137 This would be an improvement, but not optimal. A patent examiner could 

 
130 See Jensen et al., supra note 6, at 309. 
131 Olof Åslund & Oskar N. Skans, Do Anonymous Job Application Procedures Level the Playing Field?, 65 INDUS. 
& LABOR REL. REV. 82, 99 (2012) (stating that “we show that employers select interviewees based on gender and 
ethnicity, which confirms results from previous research. We find no corresponding differences between the groups, 
however, when anonymous procedures are used.”); Dan-Olof Rooth, Implicit Discrimination in Hiring: Real World 
Evidence (Inst. Stud. Labor Discussion Paper No. 2764, 2007), http://ftp.iza.org/dp2764.pdf.  
132 It is feasible that implicit biases work against minority inventors, but our data does not support this contention.  
133 See U.S. Patent No. 7,465,708 (filed Nov. 25, 2003) awarded to inventor A. James Mixson; U.S. Patent Application 
11/320,508 filed by W. J. Easterling; See also Bartow, supra note 119, at 596 (stating that “Joanne Rowling published 
her Harry Potter series as J.K. Rowling so that her female authorship would not put off potential readers.” (citation 
omitted)). 
134 Kelvin Hiu Fai Kwok, Google Book Search, Transformative Use, and Commercial Intermediation: An Economic 
Perspective, 17 YALE J.L. & TECH. 283, 309 (2015). 
135 Abigail Bunce, Note, British Invasion: Importing the United Kingdom's Orphan Works Solution to United States 
Copyright Law, 108 N.W.U.L. REV. 243, 256 (2014).  
136 Id. (discussing being forced to take a non-preferred course of action where a licensor is not able to be identified). 
137 U.S. PAT. & TRADEMARK OFFICE, PUBLIC PATENT APPLICATION INFORMATION RETRIEVAL, 
https://portal.uspto.gov/pair/PublicPair. 
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take the affirmative step of looking up the applicant through the public system, and thus, name 
identification would still be a possibility. 

D. Education to Avoid Bias 

Education can be used to mitigate implicit bias. The psychology literature asserts that personal 
recognition of failures to respond in a manner consistent with unprejudiced motivations may 
facilitate the control of future biased responses.138 Such recognition necessarily requires the subject 
to be aware of the propensity for individuals in their situation to behave in biased manners, even 
if the behaviors are triggered at the subconscious level and are unintentional. Other professional 
fields such as medicine use educational programs to make individuals aware of their biases and 
introduce available mitigation strategies.139 Additional research confirms that a variety of learned 
behaviors can facilitate mitigation of implicit bias.140  

Unfortunately, effective training of this variety may be time intensive. Developing the 
learned ability to minimize implicit bias requires conscious effort and education over a period of 
time.141 Additional educational requirements may pose a problem for patent examiners, whose busy 
schedules have been well documented.142 To further exacerbate the issue, fatigue or stress caused 
by additional required work training makes it more likely that an individual’s behavior will be 
guided by unconscious biases.143  

While neither anonymous examination nor implicit-bias training is a perfect remedy to 
alleviate gender and potential racial disparities in patent activity, they could remedy some of the 
social justice and social welfare concerns discussed above. Unfortunately, under current law, the 
citizenry has few options to require or encourage the Patent Office to undertake these remedial 
actions beyond the electoral process or lobbying. An Equal Protection claim premised upon 
disparate grant rates and implicit bias is likely to fail. Only intentional discrimination gives rise to 

 
138 Margo. J. Monteith, Self-Regulation of Prejudiced Responses: Implications for Progress in Prejudice Reduction 
Efforts, 65 J. PERSONALITY & SOC. PSYCH. 469 (1993). 
139 Cristina M. Gonzalez et al., Implicit Bias and Its Relation to Health Disparities: A Teaching Program and Survey 
of Medical Students, 26 TEACHING & LEARNING MED. 64, 65 (2014). 
140 Debbie. S. Ma et al., When Fatigue Turns Deadly: The Association Between Fatigue and Racial Bias in the 
Decision to Shoot, 35 BASIC & APPLIED SOC. PSYCH. 515, 522 (2013); Margo J. Monteith et al., Schooling the 
Cognitive Monster: The Role of Motivation in the Regulation and Control of Prejudice, 3 SOC. & PERSONALITY PSYCH. 
COMPASS 211, 218-19 (2009) (describing several studies to this point). 
141 Aidan Byrne & Alessandra Tanesini, Instilling New Habits: Addressing Implicit Bias in Healthcare Professionals, 
20 ADV. HEALTH SCI. EDUC. 1255, 1259-60 (2015). 
142 Alexander Hurst, Neutering Net Neutrality: What Verizon v. F.C.C. Means for the Future of the Internet, 7 
HASTINGS SCI. & TECH. L.J. 25, 30 (2015) (discussing how “the patent office and its examiners are overworked and 
underresourced.”); Lee Petherbridge et al., The Federal Circuit and Inequitable Conduct: An Empirical Assessment, 
84 S. CAL. L. REV. 1293, 1329 (2010); B.D. Daniel, Walker Process Proof: The Proper Prescription, 41 RUTGERS L. 
J. 105, 134 (2009). 
143 Gordon B. Moskowitz, On the Control Over Stereotype Activation and Stereotype Inhibition, 4 SOC. & 
PERSONALITY PSYCH. COMPASS 140, 151 (2010). 
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a viable Equal Protection claim.144 While some scholars believe implicit bias may in the future 
trigger Equal Protection concerns, it does not under present law.145 

CONCLUSION 

The current research presents important data regarding the patent system as it relates to an 
inventor’s demographic attributes. Our analysis of more than 3.9 million patent applications 
provide evidence that patents are not equally available to some segments of society. Both women 
and minority inventors are less likely to have their patent applications granted. 

We additionally analyze the data to determine if some of the bias against female and 
minority inventors’ applications is attributable to something beyond the application itself.  The 
data supports the proposition that some bias against female applicants is introduced during 
prosecution. Our analysis does not, however, support a similar conclusion for minority inventors.  
The implications of these findings are substantial. Where patents are not equally available to all 
segments of society, some would-be inventors are unlikely to engage in inventive activities.  This 
deprives society of high-quality inventors and the benefits associated with having a diverse group 
of innovators. With this in mind, consideration of bias-mitigation strategies (i.e., blind 
examination) is warranted.   
 
 

APPENDIX A 

Table 3 –Patent Grant Rate by Race and Gender, Domestic and Single Inventor Models 

  Global, One 
Inventor 

Domestic Domestic, 
Minority 
Variable 

Domestic One 
Inventor, Apps 

Domestic One 
Inventor, 
Minority 
Variable 

Black 0.71 (0.066)*** 0.76 (0.067)**   0.69 (0.078)**   
Asian 0.86 (0.005)*** 1.02 (0.007)**   0.95 (0.01)***   
Hispanic 0.89 (0.019)*** 0.91 (0.019)***   0.91 (0.024)***   
Minority      1.01 (0.007)   0.95 (0.009)*** 
Female 0.69 (0.007)*** 0.58 (0.005)*** 0.58 (0.005)*** 0.65 (0.008)*** 0.65 (0.008)*** 
Small Entity 0.41 (0.002)*** 0.43 (0.002)*** 0.43 (0.002)*** 0.39 (0.002)*** 0.39 (0.002)*** 
Number of 
Inventors 

  1.02 (0.001)*** 1.02 (0.001)***     

 
144 Ricci v. DeStefano, 557 U.S. 557, 627 (2009) (discussing how “[t]he Equal Protection Clause, this Court has held, 
prohibits only intentional discrimination; it does not have a disparate-impact component.” (citing Personnel 
Administrator of Mass. v. Feeney, 442 U.S. 256, 272 (1979); Washington v. Davis, 426 U.S. 229, 239 (1976)).  
145 Russell K. Robinson, Unequal Protection, 68 STAN. L. REV. 151, 157 (2016) (stating that "a plausible reading of 
Obergefell provides an opening for courts to draw on the science of implicit bias to provide a more reliable and 
objective anchor for understanding bias not just in sexual orientation cases, but in equal protection cases more 
generally. Although this is merely implied in Obergefell, I urge future courts and scholars to build on this 
opportunity."). 
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Applications in 
Family 

1.1 (0.001)*** 1.04 (0.001)*** 1.04 (0.001)*** 1.08 (0.002)*** 1.08 (0.002)*** 

US Inventor 1.23 (0.005)***         
Filed 2000-2004 1.02 (0.005)** 0.82 (0.004)*** 0.82 (0.004)*** 0.98 (0.007)* 0.98 (0.007)* 

Filed 2005-2009 0.69 (0.003)*** 0.64 (0.003)*** 0.64 (0.003)*** 0.7 (0.005)*** 0.7 (0.005)*** 

Filed 2010-2015 Referent referent referent referent referent 

Biotechnology 0.51 (0.005)*** 0.56 (0.003)*** 0.56 (0.003)*** 0.54 (0.006)*** 0.54 (0.006)*** 

Chemistry 0.72 (0.005)*** 0.81 (0.005)*** 0.81 (0.005)*** 0.77 (0.008)*** 0.77 (0.008)*** 

Communications 1.06 (0.007)*** 1.45 (0.01)*** 1.45 (0.01)*** 1.2 (0.013)*** 1.2 (0.013)*** 

Computer Arch. 0.93 (0.008)*** 1.31 (0.009)*** 1.32 (0.009)*** 1.09 (0.013)*** 1.09 (0.013)*** 

Computer Net. 0.91 (0.009)*** 1.3 (0.011)*** 1.31 (0.011)*** 1.12 (0.016)*** 1.12 (0.016)*** 

Mechanical Eng’r 0.94 (0.006)*** 1.02 (0.006)*** 1.02 (0.006)*** 0.96 (0.008)*** 0.96 (0.008)*** 

Semiconductors 1.92 (0.012)*** 2.28 (0.014)*** 2.28 (0.014)*** 2.09 (0.02)*** 2.09 (0.02)*** 

Transportation Referent referent referent referent referent 
Constant 2.31 (0.015)*** 3.16 (0.019)*** 3.16 (0.019)*** 2.87 (0.026)*** 2.87 (0.026)*** 
Observations 1,358,789 1,902,133 1,902,133 655,141 655,141 
***p<0.001, **p<0.01, *p<0.05; Standard errors are displayed in parentheses.  
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