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(0.00006) x (0.5146)

(0.00006) x (0.5146) + (0.00328) x (0.4854)
= 0.019

Thus, where a match exists between the practitioner data and the Census
dictionaries, the gender of each practitioner is estimated by which gender has the
greater probability of being the correct one, conditional on the given name.

By this method of matching and estimation, one may attach gender information
to data regarding all registered practitioners in the USPTO active roster, as well as to
data regarding practitioners named as the attorneys or agents of record on granted
patents.

B. Practitioners in the Active Roster

As to data on all active practitioners, the USPTO Office of Enrollment and
Discipline maintains a listing of registered attorneys and agents. The listing is both
searchable online38 and downloadable in bulk.39 The listing, updated daily, provides
the following original variables about practitioners:

Original Variables

* Last Name
* First Name
* Middle Name
* Post Nominal Suffix
* Firm Name
* Street Address
* City
* State
* Postal Code
* Phone Number
* Registration Number
* Indication of Attorney or Agent Status
* Indication of Government Employee Status40

In addition, individual practitioner records available through the USPTO online
roster search tool indicate each practitioner's date of admission to the USPTO as an
agent or attorney. Where the practitioner's status has changed, both admission dates
are available.

As to geographic information, gender trends on U.S.-based patent practitioners
may be examined at varying levels of abstraction. The USPTO data itself provides
information on each practitioner's state, city of record, and ZIP code. The state-by-

38 USPTO, OED Patent Attorney/Agent Search, available at https://oedci.uspto.gov/OEDCI/.
39 USPTO, OED Patent Attorney/Agent ZIP File, available at https://oedci.uspto.gov/OEDCI/.
40 USPTO, supra note 38.
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state comparison is useful particularly because it may enable comparison directly with
more general data on attorneys admitted to the state bars.

The city of record, however, has limited value as a basis for comparison because
of variations in how practitioners report their location. For example, an Atlanta-based
attorney may report her city as Decatur, GA, a suburb adjoining the eastern edge of
the Atlanta city limits. The separate reporting of each such suburb subtracts from the
apparent population of women and men, attorneys and agents, in the city of Atlanta
as it is broadly, commonly understood. This underreporting is a source of potential
skew, as women and men may be differentially located in the suburbs of major cities,
and these differentials may themselves vary across the United States.

The ZIP code has limited value for a different reason. While the boundaries of a
ZIP code are specific and consistent in a way that the city of record may not be, the
area of a ZIP code is often smaller even than that of a suburb. As a result, reporting
by ZIP code results in the division of the practitioner population into even smaller
groups,41 and these reduced sample sizes do much to diminish the statistical precision
of results that may be derived from them.

It is appropriate, then, to assign each practitioner to a stable geographic unit: the
metropolitan or micropolitan statistical area (MSA or gSA) where the practitioner is
located. The Missouri Census Data Center provides a crosswalk between 5-digit ZIP
codes and MSA definitions set forth by the White House Office of Management and
Budget.42 This allows a mapping from 2010 ZIP code definitions43 to 2010 MSA and
gSA definitions44 with weights to estimate that fraction of a ZIP code's population
which resides in each corresponding MSA or gSA. Usefully, the practitioner
populations defined by MSA/gSA are less skewed toward small populations than those
by city of record or ZIP code. 45

Thus, the data was geography-matched on practitioner ZIP code and gender-
matched on practitioner name, so that the final dataset of registered then additionally
comprised the following constructed variables about practitioners:

Constructed Variables

* MSA; and
* estimated gender.

41 About 67% of states/territories had practitioner populations over 100. However,
populations over 100 accounted for only about 1.4% of cities of record. Similarly, practitioner
populations over 100 accounted for fewer than 1% of ZIP codes.

42 Missouri Census Data Center, MABLE/Geocorrl2: Geographic Correspondence Engine,
available at http://mcdc.missouri.edu/websas/geocorr 12.html.

43 See generally Census Bureau, ZIP CodeTM Tabulation Areas (ZCTAsTM), available at
http://www.census.gov/geo/reference/zctas.html.

44 See generally Census Bureau, Metropolitan and Micropolitan Statistical Areas Main,
available at http://www.census.gov/population/metro/.

45 Practitioner populations over 100 accounted for 7% of MSAs/ LSAs, nearly five times as
large an upper tier as for ZIP codes and over seven times as large as for cities of record.
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C. Practitioners Named on Granted Patents

As to practitioners named on patents granted by the USPTO, source information
is available as part of full text patent grant data through Google and RTIS. 46 Parsing
for bibliographic information about the patent provides the following original variables
about granted patents:

Original Variables

* patent number
* patent grant date
* patent class
* patent subclass
* last name of attorney or agent
* first and middle names or initials of attorney or agent
* U.S. state or foreign country associated with the first-named

inventor on the patent

Using the patent technology class, this dataset was matched to the familiar Hall-
Jaffe-Trajtenberg aggregate technology category and subcategory system47 by
concordance to the U.S. Patent Classification system,48 describing each granted patent
as Chemical, Computers and Communications, Drugs and Medical, Electrical and
Electronic, Mechanical, or Others. As with the roster of registered practitioners, the
data was then gender-matched, so that the final dataset of patent grants then
additionally comprised the following constructed variables regarding granted patents:

Constructed Variables

* number of attorneys or agents of record;
* gender of each attorney or agent of record;
* Hall-Jaffe-Trajtenberg technology category; and

* Hall-Jaffe-Trajtenberg technology subcategory.

The concordance uniquely assigns categories and subcategories to 418 U.S. patent
classes, leaving unassigned 10 additional U.S. patent classes that were created after
the last Hall-Jaffe-Trajtenberg concordance was developed. For these remaining U.S.
patent classes, Hall-Jaffe-Trajtenberg categories and subcategories were manually
assigned as shown in Table 1. The dataset of patent grants was further limited to
those granted during the calendar-year period of 2008-2012.

46 See supra notes 33 34 and accompanying text.
47 See generally Bronwyn H. Hall et al., The NBER Patent Citation Data File: Lessons, Insights

and Methodological Tools (Nat'l Bureau of Econ. Research, Working Paper No. 8498, 2001). The
category and subcategory definitions as well as the concordance are available at
http://www.nber.org/patents.

48 USPTO, PATENT CLASSIFICATION INFORMATION, available at http://www.uspto.gov/web/
patents/classification/.
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IV. DISCUSSION

As of December, 2012, the USPTO roster listed 41,833 actively registered
practitioners. Of these, 40,640 had a U.S. address of record. Of these 40,640
U.S.-based practitioners, a gender match was possible for 35,562. The gender of
another 5,078 remains indeterminate. The following preliminary findings are limited
to U.S.-based practitioners, as the dictionaries used for gender-matching are
themselves derived from U.S. census data.

The disparity between women and men is higher among registered attorneys than
among registered agents (Table 2 and Figure 1). Conversely, while more registered
practitioners in general tend to be attorneys than agents, among registered
practitioners, men tend to be attorneys rather than agents by a higher margin than
women do (Table 3 and Figure 2).

Among government-employed practitioners, the disparity between women and
men is higher among attorneys than among agents (Table 4 and Figure 3). However,
while more government-employed practitioners in general tend to be attorneys than
agents, there is no statistically significant difference between women and men as to
attorney status versus agent status (Table 5 and Figure 4).

From the different geographic levels of abstraction at which gender disparity may
be estimated, findings confirm expectations regarding sample size and statistical
precision.

The proportion of gender-matched practitioners who are female is consistently
lower than the proportion who are male, whether aggregated by state (Figure 5), by
city of record (Figure 6), by zip code (Figure 7), or by metropolitan and micropolitan
statistical area (Figure 8). These gender gaps are also robust to the disaggregation by
attorney or agent status, both at the state level (Figure 9) and the MSA/gSA level
(Figure 10).

Moreover, at each geographic level, variation among the gender proportions of
similarly sized practitioner populations is sensitive to practitioner population. As
Figure 5 shows, e.g., variation is greatest among states with small gender-matched
practitioner populations. As that population increases, variation diminishes. This
variation appears to be distributed normally around the gender proportion of the most
practitioner-populous state, California. The same is also true of gender proportions at
the level of city of record, zip code, and metropolitan and micropolitan statistical area
(Figures 6-8).

Similarly, comparing across technologies reveals marked differences among the
levels of gender diversity in subsets of the patent bar. As shown in Figure 11, for
patents granted during the five-year period of 2008-2012, the proportions of gender-
matched attorneys and agents of record for granted patents were highest for Drugs
and Medical inventions, at over 25% women and at times nearly 30%. Second-highest
were for Chemical inventions, starting at just over 25% women, but generally declining
toward 20% over the five-year observation window (Figure 12). The remaining
categories were almost entirely below 15% in the representation of women among
attorneys and agents of record, with Mechanical inventions the lowest at under 10%
for most of the observation window (Figure 16).

Figures 12-17 show in further detail the gender gaps across subcategories in the
Hall-Jaffe-Trajtenberg scheme. Among Drugs and Medical inventions, the higher
representation of women was due primarily to Biotechnology inventions and Drug
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inventions (Figure 14). The trend among Chemical inventions was a wider spread in
the degree of representation among subcategories as well as greater volatility in the
gender gaps of the leading subcategories: Resins; Organic Compounds; and
Agriculture, Food, and Textiles (Figure 12).

For the relatively gender-disparate Electrical and Electronic inventions, female
attorneys and agents were better represented in Electrical Device inventions at 20-
30% (Figure 15) while the other subcategories were largely below 15%. The remaining
technology categories generally reflect low representation and appear to vary only with
respect to the variation among subcategories. Such variation was broader for Other
inventions, with proportions at 0-20% (Figure 17), than for Computers &
Communications inventions (Figure 13) and Mechanical inventions (Figure 16), both
below 15%.

V. CONCLUSION

The descriptive relationships between these rates of gender diversity and related
trends over time, across geography, and among technologies invites considerable
further study. Of particular value may be event studies comparing gender disparity
before and after changes in policy, whether in legal or regulatory regimes pertaining
to gender, or in private initiatives aimed at greater inclusion of women in historically
or persistently underrepresented segments of industry and academia.

To these ends, the dataset described here is amenable both to methodological
refinements and to matching with related data. The principal methodological
refinement already available would be to abstain from estimating gender at the level
of the individual practitioner, as is currently done. 49 In place of this simple estimated
count, the count may instead be assigned the probability itself. For example, in the
given sample calculation50 where there is a 98. 1% likelihood that a practitioner named
Ryan is male, and a 1.90% likelihood that such a practitioner is female, the data would
show 0.981 men named Ryan and 0.190 women named Ryan. Though counterintuitive
with respect to individuals, in the aggregate this probabilistic estimation would yield
a truer estimate of gender distributions and the gender gaps that result.

Beyond methodology, related data of interest to which this dataset may be
matched includes the USPTO study in progress on the diversity of USPTO
applicants, 51 not only with respect to gender diversity between applicants on one hand
and practitioners on the other, but also with respect to gender as one indicium of
diversity among others.

Other relevant data includes gender diversity information about state bars
generally, of which registered patent attorneys may be considered a subset. Such
analysis, taken together with examination and admission statistics to state bars
around the country, 52 would shed valuable comparative light on the general pipeline

49 See supra § JJJ.A (after calculating the relative probabilities of each gender conditional on a
given name, the individual record is assigned the gender with the greater probability of being the
correct one).

So Id.
51 See supra note 25 26 and accompanying text.
52 See, e.g., NAT'L CONF. BAR EXAMINERS, PUBLICATIONS: STATISTICS, available at

http://www.ncbex.org/publications/statistics/.
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from legal education into practice and the specific pipeline from scientific and
intellectual property education into patent practice.

Not least, USPTO data on examiners of record for patent grants is already
available through the same public full text data from which attorney and agent
information was extracted for the present dataset. 53 Detailed analysis on interactions
between practitioners and examiners, as well as between practitioners and inventors,
holds rich potential for studying whether and how returns from innovation are
appropriated in a gendered way.

It is hoped that descriptive studies, as well as the normative arguments and
recommendations that they support for crafting diversity policy in government,
industry, and academia, will proceed with quantitative precision on the basis of data
such as this article presents.

53 See supra notes 34-35, 45 and accompanying text.
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Table 1. Manual Concordance of Unassigned U.S. Patent Classes

U.S. Patent Class Hall-Jaffe-Trajtenberg Category and Subcategory

Class 703 (Data Processing: Structural Design, Category 2-Subcategory 22 (Computers &
Modeling, Simulation, and Emulation) Communications-Computer Hardware & Software)

Class 715 (Data Processing: Presentation Processing of Category 2-Subcategory 22 (Computers &
Document, Operator Interface Processing, and Screen Communications-Computer Hardware & Software)
Saver Display Processing)

Class 716 (Computer-Aided Design and Analysis of Category 2-Subcategory 22 (Computers &
Circuits and Semiconductor Masks) Communications-Computer Hardware & Software)

Class 717 (Data Processing: Software Development, Category 2-Subcategory 22 (Computers &
Installation, and Management) Communications-Computer Hardware & Software)

Class 718 (Electrical Computers and Digital Processing Category 2-Subcategory 22 (Computers &
Systems: Virtual Machine Task or Process Management Communications-Computer Hardware & Software)
or Task Management/Control)

Class 719 (Electrical Computers and Digital Processing Category 2-Subcategory 22 (Computers &
Systems: Interprogram Communication or Interprocess Communications-Computer Hardware & Software)
Communication (IPC))

Class 720 (Dynamic Optical Information Storage or Category 2-Subcategory 24 (Computers &
Retrieval) Communications-Information Storage)

Class 725 (Interactive Video Distribution Systems) Category 4-Subcategory 49 (Electrical and
Electronic-Miscellaneous-Elec)

Class 726 (Information Security) Category 2-Subcategory 22 (Computers &
Communications-Computer Hardware & Software)

Class 850 (Scanning-Probe Techniques or Apparatus; Category 1-Subcategory 19 (Chemical-
Applications of Scanning-Probe Techniques, E.G., Miscellaneous- Chemical)
Scanning Probe Microscopy [SPM])

Table 2. Diversity as to Gender Among Registered Patent Attorneys and Agents

Attorney Agent Total
Male 72.85% 58.72% 69.39%
Female 17.20% 20.93% 18.12%
Unknown 9.94% 20.35% 12.50%
Total 100.00% 100.00% 100.00%

(n = 30679) (n = 9961) (n = 40640)
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Table 3. Diversity as
Practitioners

Male
79.26%
20.74%
100.00%
(n = 28199)
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to Attorney or Agent Status Among Male and Female

Female
71.68%
28.32%
100.00%
(n = 7363)

Unknown
60.08%
39.92%
100.00%
(n = 5078)

Total
75.49%

24.51%
100.00%
(n = 40640)

Table 4. Diversity as to Gender Among Government Employees

Gov't-Attorney

69.12%
24.23%

6.65%

100.00%
(n = 421)

Gov't-Agent

58.18%
23.64%

18.18%

100.00%
(n = 110)

Gov't-Total

66.85%

24.11%

9.04%

100.00%
(n = 531)

Table 5. Diversity as to Government Employee Status Among Male and Female
Practitioners

Gov't-Attorney
Gov't-Agent
Gov't-Total

Male
81.97%
18.03%
100.00%
(n = 355)

Female
79.69%
20.31%
100.00%
(n = 128)

Unknown
58.33%
41.67%
100.00%
(n = 48)

Total
79.28%
20.72%
100.00%
(n = 531)

Attorney
Agent
Total

Male

Female

Unknown

Total
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Figure 1. Diversity as to Gender Among Registered Patent Attorneys and Agents
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Figure 3. Diversity as to Gender Among Government Employees
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Figure 5. Gender-Matched Practitioners by State
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Figure 6. Gender-Matched Practitioners by City of Record

126

,Male

=.90% [

411%
a a* Fafnale

2

0 1000 2000 3000 4000 5000 6000 700 800D

Tota Number of Prad-tioners in City



[14:67 2014] Gender Diversity
in the Patent Bar

Figure 7. Gender-Matched Practitioners by ZIP Code
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Figure 8. Gender-Matched Practitioners by MSA/LSA
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Figure 9. Gender-Matched Attorneys and Agents by State
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Figure 11. Female Attorneys/Agents Named on Granted Patents 2008-2012, All
Technologies (backward-looking 6-month average)
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Figure 12. Female Attorneys/Agents Named on Granted Patents 2008-2012,
Chemical (backward-looking 6-month average)
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Figure 13. Female Attorneys/Agents Named on Granted Patents 2008-2012,
Computers & Communications (backward-looking 6-month average)

Figure 14. Female Attorneys/Agents Named on
Drugs & Medical (backward-lookinv 6-month average)
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Figure 15. Female Attorneys/Agents Named on Granted Patents 2008-2012,
Electrical & Electronic (backward-looking 6-month average)
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Figure 16. Female Attorneys/Agents Named on Granted Patents 2008-2012,
Mechanical (backward-loig6mnhaeae
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Figure 17. Female Attorneys/Agents Named on Granted Patents 2008-2012,
Other Technologies (backward-looking 6-month average) _
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