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Figure 1: Trends in U.S. ethnic innovation



Figure 2: Trends in U.S. collaborative patenting



Figure 3: Trends in inventor team sizes

Figure 4: Trends in cross-border inventor mobility shares



Anglo-Saxon Chinese European Hispanic Indian Japanese Korean Russian Vietnam.

1975-1979 74.8% 2.1% 15.6% 2.7% 2.0% 0.6% 0.3% 1.9% 0.1%

1980-1984 73.4% 2.9% 15.1% 2.7% 2.6% 0.7% 0.4% 2.0% 0.1%

1985-1989 72.2% 3.6% 14.6% 2.9% 3.1% 0.8% 0.5% 2.1% 0.2%

1990-1994 70.0% 4.8% 14.1% 3.2% 3.9% 0.9% 0.6% 2.2% 0.4%

1995-1999 66.4% 6.7% 13.6% 3.5% 5.2% 0.9% 0.7% 2.5% 0.5%

2000-2004 63.1% 8.8% 13.0% 3.8% 5.9% 1.0% 0.9% 2.8% 0.6%

Chemicals 65.8% 7.3% 14.4% 3.2% 4.9% 0.9% 0.7% 2.5% 0.3%

Computers 62.9% 8.4% 12.6% 3.4% 7.5% 1.0% 0.7% 2.7% 0.7%

Pharmaceuticals 64.8% 7.2% 14.8% 3.9% 4.6% 1.1% 0.8% 2.6% 0.3%

Electrical 64.3% 8.3% 13.3% 3.3% 5.3% 1.0% 0.9% 2.8% 0.7%

Mechanical 72.8% 3.3% 14.2% 3.3% 2.8% 0.7% 0.5% 2.2% 0.2%

Miscellaneous 74.1% 2.9% 13.9% 3.6% 2.3% 0.6% 0.5% 1.9% 0.2%

Top cities as a WS (84) SF (14) MIL (21) MIA (16) SF (8) SD (2) BAL (2) NYC (4) AUS (2)

percentage of SLC (83) LA (8) NOR (19) SA (9) AUS (7) SF (2) LA (1) BOS (4) SF (1)

city’s patents NAS (82) AUS (6) STL (19) WPB (6) PRT (6) LA (2) DC (1) HRT (4) LA (1)

Bachelor's share 87.6% 2.7% 2.3% 2.4% 2.3% 0.6% 0.5% 0.4% 1.2%

Master's share 78.9% 6.7% 3.4% 2.2% 5.4% 0.9% 0.7% 0.8% 1.0%

Doctorate share 71.2% 13.2% 4.0% 1.7% 6.5% 0.9% 1.5% 0.5% 0.4%

Table 1:  Descriptive statistics for inventors residing in United States

Ethnicity of inventor

Panel A:  Ethnic inventor shares estimated from U.S. patent records, 1975-2004

Panel B:  Immigrant scientist and engineer shares estimated from 1990 U.S. Census records

Notes:  Panel A presents descriptive statistics for inventors residing in the United States at the time of patent application.  Inventor ethnicities are estimated through 

inventors' names using techniques described in the text.  Patents are grouped by application years and major technology fields.  Cities, defined through Metropolitan 

Statistical Areas, include AUS (Austin), BAL (Baltimore), BOS (Boston), DC (Washington), HRT (Hartford), LA (Los Angeles), MIA (Miami), MIL (Milwaukee), NAS 

(Nashville), NOR (New Orleans), NYC (New York City), PRT (Portland), SA (San Antonio), SD (San Diego), SF (San Francisco), SLC (Salt Lake City), STL (St. Louis), 

WPB (West Palm Beach), and WS (Winston-Salem).  Cities are identified from inventors' city names using city lists collected from the Office of Social and Economic Data 

Analysis at the University of Missouri, with a matching rate of 99%.  Manual recoding further ensures all patents with more than 100 citations and all city names with more 

than 100 patents are identified.  Panel B presents comparable statistics calculated from the 1990 Census using country of birth for scientists and engineers.  Anglo-Saxon 

provides a residual in the Census statistics.  Many U.S. inventors with European names are native citizens.



Chinese European Hispanic Indian Japanese Korean Russian Vietnam.

Entry year 70% 42% 66% 84% 46% 61% 63% 100%

Years 1-3 59% 47% 60% 66% 45% 63% 62%

Years 4-6 53% 43% 60% 49% 38% 56% 63%

Years 7-9 48% 42% 71% 25% 39% 76% 73%

Years 10+ 43% 37% 49% 49% 31% 65% 69%

Entry year 23% 18% 15% 34% 3% 4% 35% 0%

Years 1-3 21% 17% 7% 29% 2% 17% 56%

Years 4-6 31% 15% 15% 27% 3% 12% 41%

Years 7-9 34% 17% 14% 15% 2% 24% 63%

Years 10+ 19% 16% 11% 30% 2% 9% 51%

Entry year 223 408 137 98 270 71 48 2

Years 1-3 249 562 115 85 218 46 109 0

Years 4-6 321 725 108 132 173 25 46 0

Years 7-9 461 794 93 198 223 21 49 0

Years 10+ 562 4,142 311 152 1,014 34 61 0

Table 2: Firm entry and collaborative patenting trends by region 

Patents within foreign countries grouped by ethnicity

Panel C:  Count of observations in cell

Notes:  Table displays collaborative patenting shares and counts by ethnic region and time since firm entry into the specific region. The sample is 

comprised of U.S. public companies entering into patenting abroad after first patenting in the United States. The sample includes industrial patents with 

application years between 1985 and 2005, building off of patents granted through May 2009. Collaborative patents are defined as patents where at least 

one inventor is located in the United States and one inventor is located outside of the United States. Patents are assigned to one foreign country using the 

most frequent location of non-U.S. inventors; ties are broken by the order of inventors listed on the patent. Own-ethnicity collaborative patents are 

defined as collaborative patents where at least one inventor on the patent working in the United States is of the same ethnicity as the country entered.

Panel A:  Share of patents that are collaborative with inventors based in the United States

Panel B:  Share of patents that are collaborative with own-ethnicity inventors based in the United States



(1) (2) (3) (4) (5) (6) (7)

Country Traits:

Log GDP per capita 0.106 0.089 0.091 0.086 0.154

(0.029) (0.029) (0.029) (0.029) (0.034)

(0,1) low English proficiency -0.032 -0.031 -0.033 -0.042 -0.046

(0.028) (0.026) (0.025) (0.026) (0.032)

Log distance to United States -0.006 -0.035 -0.034 -0.037 0.020

(0.032) (0.032) (0.035) (0.035) (0.046)

Rule of law, six-point scale -0.082 -0.065 -0.065 -0.062 -0.086

with six being highest (0.020) (0.019) (0.020) (0.020) (0.030)

IPR protection, five-point scale -0.140 -0.130 -0.128 -0.126 -0.166

with five being highest (0.033) (0.031) (0.030) (0.030) (0.030)

Log patents per capita that 0.003 0.006 0.005 0.003 0.005

are filed in USPTO system (0.017) (0.017) (0.017) (0.017) (0.018)

Share of national patenting -0.496 -0.368 -0.365 -0.377 0.339

conducted in same field (0.344) (0.343) (0.340) (0.336) (0.401)

Firm traits:

Years since firm began -0.017 -0.016 -0.016 -0.010 -0.017 -0.017

patenting in foreign location (0.003) (0.004) (0.004) (0.003) (0.004) (0.004)

Years since firm began -0.004 -0.004 -0.006 -0.004 -0.004

patenting abroad (0.004) (0.004) (0.004) (0.005) (0.005)

Log patent count by firm 0.008 0.005 -0.001 0.008 0.005

worldwide in year (0.009) (0.008) (0.011) (0.008) (0.008)

Ethnic share of domestic U.S. 0.211 0.228 0.186

inventors in year (0.055) (0.080) (0.058)

Technology-year fixed effects Yes Yes Yes Yes Yes Yes Yes

Compustat covariates Yes

Country-year fixed effects Yes Yes

Mean of dependent variable 0.432 0.432 0.432 0.432 0.432 0.432

ß [years in location] / DV mean -0.040 -0.037 -0.037 -0.024 -0.039 -0.040

ß [U.S. ethnic share] / DV mean 0.488 0.528 0.431

Table 3: Traits associated with collaborative patenting

Notes:  Table considers conditions associated with collaborative patenting. The sample is comprised of U.S. public companies entering 

into patenting abroad after first patenting in the United States. The sample includes industrial patents with application years between 

1985 and 2005, building off of patents granted through May 2009. Collaborative patents are defined as patents where at least one 

inventor is located in the United States and one inventor is located outside of the United States. The dependent variable is a binary 

indicator for a collaborative patent. Patents included in the sample have at least one inventor working outside of the United States. 

Patents are assigned to one foreign country using the most frequent location of non-U.S. inventors; ties are broken by the order of 

inventors listed on patents. Tech-year fixed effects are defined at the sub-category level of the USPTO system. Regressions are 

unweighted, have 11,737 observations, and cluster standard errors by country. Compustat covariate sample includes 7,769 observations 

and controls for log worldwide sales, employment, and R&D expenditures of the firm.

Dependent variable is (0,1) for collaborative patent



(1) (2) (3) (4) (5) (6) (7)

Country Traits:

Log GDP per capita 0.039 0.035 0.034 0.028 0.003

(0.044) (0.045) (0.045) (0.043) (0.037)

(0,1) low English proficiency 0.027 0.027 0.027 0.017 -0.015

(0.040) (0.039) (0.039) (0.039) (0.039)

Log distance to United States -0.068 -0.075 -0.078 -0.082 -0.083

(0.037) (0.036) (0.035) (0.035) (0.044)

Rule of law, six-point scale 0.010 0.014 0.016 0.020 0.052

with six being highest (0.042) (0.042) (0.043) (0.042) (0.037)

IPR protection, five-point scale -0.070 -0.067 -0.064 -0.061 -0.077

with five being highest (0.035) (0.034) (0.033) (0.033) (0.029)

Log patents per capita that -0.018 -0.018 -0.018 -0.020 -0.019

are filed in USPTO system (0.020) (0.020) (0.020) (0.020) (0.018)

Share of national patenting -0.400 -0.368 -0.355 -0.369 0.099

conducted in same field (0.305) (0.304) (0.304) (0.306) (0.279)

Firm traits:

Years since firm began -0.004 -0.005 -0.005 -0.003 -0.005 -0.006

patenting in foreign location (0.002) (0.002) (0.002) (0.003) (0.003) (0.002)

Years since firm began 0.000 0.001 -0.001 0.000 0.001

patenting abroad (0.002) (0.002) (0.003) (0.003) (0.003)

Log patent count by firm 0.006 0.002 0.003 0.009 0.006

worldwide in year (0.007) (0.007) (0.008) (0.007) (0.006)

Ethnic share of domestic U.S. 0.253 0.235 0.231

inventors in year (0.059) (0.073) (0.056)

Technology-year fixed effects Yes Yes Yes Yes Yes Yes Yes

Compustat covariates Yes

Country-year fixed effects Yes Yes

Mean of dependent variable 0.162 0.162 0.162 0.162 0.162 0.162

ß [years in location] / DV mean -0.026 -0.032 -0.033 -0.016 -0.033 -0.034

ß [U.S. ethnic share] / DV mean 1.556 1.447 1.420

Table 4: Traits associated with own-ethnicity collaborative patenting

Dependent variable is (0,1) for own-ethnicity collaborative patent

Notes:  See Table 3. The dependent variable is a (0,1) indicator variable for at least one inventor on the patent working in the United 

States being of the same ethnicity as the country entered.



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

Years since firm began 0.000 0.001 -0.001 0.000

patenting in foreign location (0.003) (0.003) (0.002) (0.002)

x Log GDP per capita 0.000 0.001

(0.003) (0.001)

Years since firm began 0.009 0.008 0.004 0.003

patenting abroad (0.004) (0.004) (0.003) (0.003)

x Log GDP per capita -0.003 -0.003

(0.002) (0.003)

Log patent count by firm -0.028 -0.031 -0.006 -0.007

worldwide in year (0.013) (0.012) (0.010) (0.010)

x Log GDP per capita 0.021 0.005

(0.009) (0.006)

Ethnic share of domestic U.S. 0.185 0.206 0.219 0.266

inventors in year (0.074) (0.078) (0.066) (0.056)

x Log GDP per capita -0.067 -0.169

(0.056) (0.054)

Technology-year fixed effects Yes Yes Yes Yes

Country-year fixed effects Yes Yes Yes Yes

Firm fixed effects Yes Yes Yes Yes

Mean of dependent variable 0.432 0.432 0.162 0.162

ß [U.S. ethnic share] / DV mean 0.429 0.478 1.351 1.639

Table 5: Panel estimates of collaborative patenting

Notes:  See Tables 3 and 4.

DV is (0,1) for collaborative patent

DV is (0,1) for own-ethnicity 

collaborative patent



Base 

estimation

Include a 

within-

company 

move

Include an 

external-to-

company 

move

Does not 

include a 

move

Base 

estimation

Include a 

within-

company 

move

Include an 

external-to-

company 

move

Does not 

include a 

move

(1) (2) (3) (4) (5) (6) (7) (8)

Country Traits:

Log GDP per capita 0.086 0.028 0.010 0.049 0.028 0.019 0.006 0.003

(0.029) (0.018) (0.006) (0.026) (0.043) (0.020) (0.006) (0.025)

(0,1) low English proficiency -0.042 0.028 0.004 -0.073 0.017 0.034 0.002 -0.019

(0.026) (0.030) (0.011) (0.027) (0.039) (0.022) (0.005) (0.020)

Log distance to United States -0.037 -0.051 0.012 0.002 -0.082 -0.023 0.004 -0.063

(0.035) (0.033) (0.005) (0.032) (0.035) (0.016) (0.006) (0.020)

Rule of law, six-point scale -0.062 -0.027 -0.010 -0.025 0.020 0.001 -0.007 0.026

with six being highest (0.020) (0.019) (0.006) (0.019) (0.042) (0.018) (0.006) (0.020)

IPR protection, five-point scale -0.126 -0.054 0.003 -0.075 -0.061 -0.028 0.000 -0.034

with five being highest (0.030) (0.031) (0.010) (0.032) (0.033) (0.020) (0.005) (0.018)

Log patents per capita that 0.003 0.008 0.000 -0.005 -0.020 -0.004 -0.001 -0.015

are filed in USPTO system (0.017) (0.016) (0.004) (0.016) (0.020) (0.009) (0.003) (0.011)

Share of national patenting -0.377 -0.819 0.093 0.349 -0.369 -0.658 0.022 0.267

conducted in same field (0.336) (0.261) (0.067) (0.448) (0.306) (0.187) (0.043) (0.255)

Firm traits:

Years since firm began -0.016 -0.006 0.000 -0.010 -0.005 -0.002 0.000 -0.003

patenting in foreign location (0.004) (0.004) (0.001) (0.003) (0.002) (0.002) (0.001) (0.002)

Years since firm began -0.004 0.002 -0.003 -0.003 0.001 0.001 -0.001 0.001

patenting abroad (0.004) (0.003) (0.001) (0.003) (0.002) (0.002) (0.001) (0.002)

Log patent count by firm 0.005 0.018 0.003 -0.016 0.002 0.012 0.001 -0.011

worldwide in year (0.008) (0.005) (0.003) (0.006) (0.007) (0.004) (0.002) (0.004)

Ethnic share of domestic U.S. 0.211 0.044 0.047 0.119 0.253 0.064 0.029 0.160

inventors in year (0.055) (0.050) (0.018) (0.055) (0.059) (0.032) (0.013) (0.039)

Technology-year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes

Mean of dependent variable 0.432 0.110 0.022 0.299 0.162 0.056 0.010 0.096

ß [years in location] / DV mean -0.037 -0.050 -0.004 -0.035 -0.033 -0.042 0.015 -0.033

ß [U.S. ethnic share] / DV mean 0.488 0.403 2.147 0.398 1.556 1.147 2.804 1.657

Table 6: Collaborative patenting and inventor mobility

Notes:  See Tables 3 and 4. Estimates separate collaborative  patents by whether a member of the collaborative patent team appears to have moved 

across borders, either within the company or outside of it. Within-company moves are identified through the inventor patenting with the same firm 

in multiple countries; external-to-company moves are identified through inventors moving across firms and borders. Inventor moves are 

determined through the upper-bound designations from Li et al. (2014). The appendix shows very similar outcomes using lower-bound 

designations. Columns 2-4 add up to Column 1, and Columns 6-8 add up to Column 5. 

Dependent variable is (0,1) for collaborative 

patent with indicated traits:

Dependent variable is (0,1) for own-ethnicity 

collaborative patent with indicated traits:



Number of 

inventors 

worldwide

Number of 

foreign 

inventors

Number of 

claims 

listed

Number of 

backward 

citations 

made

Number of 

external 

backward 

citations 

made

(0,1) 

majority of 

backward 

citations are 

self-cites

Originality 

score for 

backward 

citations

Number of 

subclasses 

listed

(0,1) for 

subclasses 

being a 

novel 

combination

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Collaborative mean 4.164 1.604 19.142 14.057 11.862 0.096 0.451 3.646 0.714

non-Collaborative mean 2.107 2.107 15.652 10.173 8.811 0.059 0.387 3.130 0.664

U.S. domestic patent mean 2.452 0.000 16.869 12.809 10.803 0.089 0.455 3.887 0.747

Observations 400,132 400,132 400,072 400,132 400,132 400,132 391,799 400,132 364,477

(0,1) Collaborative patent 1.518 1.601 1.462 -0.909 -0.707 0.004 -0.024 -0.047 -0.016

(0.095) (0.044) (0.329) (0.665) (0.568) (0.009) (0.008) (0.054) (0.011)

(0,1) non-Collaborative patent -0.416 2.103 -1.896 -4.547 -3.691 -0.022 -0.078 -0.338 -0.045

(0.095) (0.085) (0.635) (0.615) (0.567) (0.009) (0.015) (0.066) (0.014)

ß [Collaborative] / U.S. patent mean 0.619 n.a. 0.087 -0.071 -0.065 0.045 -0.053 -0.012 -0.021

ß [non-Collaborative] / U.S. patent mean -0.170 n.a. -0.112 -0.355 -0.342 -0.247 -0.171 -0.087 -0.060

t-Test: ß [Collab.] - ß [non-Collab.] = 0 17.23 -5.79 5.59 5.86 5.39 2.84 4.06 3.95 1.89

(0,1) Collaborative patent 1.536 1.594 0.983 -1.289 -1.149 0.006 -0.022 -0.075 -0.016

(0.083) (0.047) (0.308) (0.616) (0.513) (0.008) (0.007) (0.048) (0.010)

(0,1) non-Collaborative patent -0.350 2.121 -1.517 -3.925 -3.229 -0.017 -0.053 -0.251 -0.033

(0.085) (0.092) (0.563) (0.509) (0.443) (0.007) (0.007) (0.051) (0.009)

ß [Collaborative] / U.S. patent mean 0.626 n.a. 0.058 -0.101 -0.106 0.067 -0.048 -0.019 -0.022

ß [non-Collaborative] / U.S. patent mean -0.143 n.a. -0.090 -0.306 -0.299 -0.191 -0.116 -0.065 -0.044

t-Test: ß [Collab.] - ß [non-Collab.] = 0 16.47 -5.77 4.55 4.14 3.87 2.37 3.85 2.71 1.34

Table 7: Traits of collaborative patents at the time of patent grant, comparison to U.S. domestic patents

Panel B:  Estimation with tech-year fixed effects

Panel C:  Estimation with tech-year and firm-year fixed effects

Notes:  Table compares traits of collaborative patents with global inventor teams, non-collaborative patents where inventors are exclusively located outside of the United States, and 

domestic patents where all inventors are located in the United States. The sample is comprised of patents filed by U.S. public companies entering into patenting abroad after first 

patenting in the United States. The sample includes industrial patents with application years between 1985 and 2005, building off of patents granted through May 2009. Technologies 

are defined at the sub-category level of the USPTO system. Regressions are unweighted and cluster standard errors by firm. 

Panel A:  Means of groups



Total count

Count 

outside of 

U.S.

Count 

inside of 

U.S. Total count

Count 

outside of 

U.S.

Count 

inside of 

U.S.

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Collaborative mean 9.646 1.250 0.404 8.276 2.204 6.071 1.383 0.220 1.163

non-Collaborative mean 7.327 0.991 0.355 6.271 2.032 4.239 1.072 0.405 0.667

U.S. domestic patent mean 11.603 1.175 0.442 9.895 2.244 7.461 1.726 0.081 1.645

Observations 393,174 393,174 393,174 393,174 393,174 393,174 389,069 389,069 389,069

(0,1) Collaborative patent 0.884 0.065 -0.009 1.002 0.461 0.540 -0.119 0.146 -0.266

(0.399) (0.054) (0.010) (0.368) (0.086) (0.356) (0.127) (0.029) (0.111)

(0,1) non-Collaborative patent -1.786 -0.184 -0.057 -1.383 0.230 -1.613 -0.400 0.332 -0.732

(0.371) (0.072) (0.012) (0.316) (0.150) (0.275) (0.144) (0.058) (0.108)

ß [Collaborative] / U.S. patent mean 0.076 0.055 -0.020 0.101 0.205 0.072 -0.069 1.802 -0.162

ß [non-Collaborative] / U.S. patent mean -0.154 -0.157 -0.129 -0.140 0.102 -0.216 -0.232 4.099 -0.445

t-Test: ß [Collab.] - ß [non-Collab.] = 0 5.67 4.19 4.12 5.49 1.48 5.44 2.58 -4.17 5.58

(0,1) Collaborative patent 0.769 0.038 -0.008 0.815 0.404 0.411 -0.048 0.112 -0.160

(0.382) (0.045) (0.009) (0.359) (0.098) (0.342) (0.071) (0.020) (0.061)

(0,1) non-Collaborative patent -1.747 -0.202 -0.045 -1.463 0.124 -1.587 -0.287 0.281 -0.568

(0.242) (0.047) (0.006) (0.223) (0.100) (0.188) (0.082) (0.042) (0.073)

ß [Collaborative] / U.S. patent mean 0.066 0.032 -0.018 0.082 0.180 0.055 -0.028 1.383 -0.097

ß [non-Collaborative] / U.S. patent mean -0.151 -0.172 -0.102 -0.148 0.055 -0.213 -0.166 3.469 -0.345

t-Test: ß [Collab.] - ß [non-Collab.] = 0 7.01 3.64 4.23 6.68 2.31 6.15 2.50 -3.80 5.01

Panel B:  Estimation with tech-year fixed effects

Panel C:  Estimation with tech-year and firm-year fixed effects

Notes:  See Table 7. Columns 1-3 present worldwide counts and traits of citations received by the patent. Normalized counts divide the citation count by the average for the patent class 

and application year. Columns 4-6 present traits of citations made by patents external to the original assignee, while Columns 7-9 present traits internal to the original assignee. The 

sample in Columns 7-9 is conditional on at least some patenting later being conducted by the assignee. Counts of citations in Columns 5-6 and 8-9 allow citing patents with inventors in 

multiple countries to be counted twice.

Table 8: Traits of collaborative patents in terms of forward citations received, comparison to U.S. domestic patents

Count of 

forward 

citations 

received

Count of 

forward 

citations, 

normalized

Generality 

score of 

forward 

citations

External citations received Internal self-citations received

Panel A:  Means of groups



Total count

Count 

outside of 

U.S.

Count 

inside of 

U.S. Total count

Count 

outside of 

U.S.

Count 

inside of 

U.S.

(1) (2) (3) (4) (5) (6) (7)

(0,1) Collaborative patent -0.086 0.163 0.283 -0.121 -0.252 0.106 -0.358

(0.399) (0.373) (0.103) (0.346) (0.078) (0.021) (0.068)

(0,1) non-Collaborative patent -1.532 -1.299 0.154 -1.453 -0.237 0.283 -0.519

(0.240) (0.219) (0.101) (0.180) (0.081) (0.042) (0.071)

(0,1) Own-ethnicity collaborative patent 1.334 1.243 0.242 1.000 0.090 0.123 -0.033

(0.614) (0.566) (0.145) (0.631) (0.103) (0.031) (0.091)

(0,1) Other collaborative patent 0.417 0.548 0.504 0.044 -0.134 0.105 -0.239

(0.484) (0.454) (0.123) (0.373) (0.094) (0.025) (0.089)

(0,1) non-Collaborative patent -1.748 -1.463 0.124 -1.588 -0.287 0.281 -0.568

(0.243) (0.223) (0.100) (0.189) (0.082) (0.042) (0.074)

(0,1) Collaborative patent 0.773 0.818 0.403 0.414 -0.047 0.111 -0.159

(0.382) (0.359) (0.098) (0.341) (0.071) (0.020) (0.061)

(0,1) Foreign non-Collaborative patent -1.689 -1.408 0.117 -1.525 -0.282 0.271 -0.553

(0.244) (0.228) (0.101) (0.193) (0.082) (0.037) (0.072)

(0,1) Foreign collaborative patent -2.711 -2.321 0.211 -2.532 -0.403 0.391 -0.795

(1.206) (1.183) (0.186) (1.086) (0.152) (0.135) (0.154)

(0,1) Collaborative patent with inventor 1.062 1.106 0.207 0.899 -0.043 0.104 -0.147

migrating internationally within firm (0.764) (0.738) (0.194) (0.836) (0.151) (0.028) (0.132)

(0,1) Other collaborative patent 0.731 0.814 0.540 0.274 -0.086 0.123 -0.209

(0.472) (0.442) (0.129) (0.350) (0.077) (0.024) (0.065)

(0,1) non-Collaborative patent -1.836 -1.502 0.116 -1.618 -0.336 0.248 -0.584

(0.248) (0.233) (0.104) (0.199) (0.073) (0.037) (0.072)

Panel B: Panel C of Table 8 with separate ethnicity-based collaborative interactions

Notes:  See Panel C of Table 8. Panel A further includes inventor team size-year fixed effects, with a category maximum of 5+ inventors on a team. 

Panel B separates the collaborative patent regressor by whether the ethnicity of the U.S.-based inventor matches that of the foreign region. Panel C 

separates the non-collaborative regressor by whether the foreign inventor team is located in two or more non-U.S. countries. Panel D separates the 

collaborative patent regressor by whether or not the inventor team includes a within-firm inventor migration. Panel D also includes fixed effects for a 

collaborative patent with an external-to-the-firm inventor move and main effects for patents with these types of movements, which are reported in 

Appendix Table 7a.

Panel C: Panel C of Table 8 with separate non-U.S. collaborative interactions

Panel D: Panel C of Table 8 with separate internal migration collaborative interactions

Table 9: Extensions on Table 8

Count of 

forward 

citations 

received

External citations received Internal self-citations received

Panel A: Panel C of Table 8 with team size-year fixed effects



(0,1) collaborative patent

(0,1) own-ethnicity 

collaborative patent

(1) (2)

Country Traits:

Log GDP per capita -0.096* -0.132*

(0,1) low English proficiency 0.098* 0.146*

Log distance to United States 0.004 -0.019*

Rule of law, six-point scale -0.119* -0.122*

with six being highest

IPR protection, five-point scale -0.114* -0.153*

with five being highest

Log patents per capita that -0.120* -0.170*

are filed in USPTO system

Share of national patenting 0.035* 0.045*

conducted in same field

Firm traits:

Years since firm began -0.134* -0.031*

patenting in foreign location

Years since firm began -0.069* 0.013

patenting abroad

Log patent count by firm 0.016* 0.108*

worldwide in year

Ethnic share of domestic U.S. 0.065* 0.133*

inventors in year

Appendix Table 1: Univariate correlations

Notes:  See Table 3. Star indicates statistical significance at 10% level.



(1) (2) (3) (4) (5) (6) (7)

Country Traits:

Log GDP per capita 0.108 0.090 0.091 0.086 0.157

(0.028) (0.028) (0.028) (0.028) (0.033)

(0,1) low English proficiency -0.036 -0.035 -0.037 -0.045 -0.052

(0.026) (0.023) (0.023) (0.024) (0.033)

Log distance to United States -0.010 -0.038 -0.038 -0.041 0.015

(0.032) (0.031) (0.034) (0.035) (0.046)

Rule of law, six-point scale -0.083 -0.065 -0.065 -0.062 -0.092

with six being highest (0.019) (0.018) (0.019) (0.019) (0.029)

IPR protection, five-point scale -0.139 -0.128 -0.126 -0.124 -0.172

with five being highest (0.031) (0.029) (0.028) (0.028) (0.029)

Log patents per capita that 0.001 0.004 0.003 0.002 0.006

are filed in USPTO system (0.016) (0.016) (0.016) (0.015) (0.017)

Share of national patenting -0.478 -0.334 -0.330 -0.339 0.367

conducted in same field (0.327) (0.326) (0.323) (0.319) (0.382)

Firm traits:

Years since firm began -0.017 -0.016 -0.017 -0.011 -0.018 -0.018

patenting in foreign location (0.003) (0.004) (0.004) (0.003) (0.004) (0.004)

Years since firm began -0.004 -0.004 -0.007 -0.003 -0.003

patenting abroad (0.004) (0.004) (0.004) (0.005) (0.005)

Log patent count by firm 0.008 0.005 0.000 0.008 0.005

worldwide in year (0.008) (0.008) (0.011) (0.008) (0.008)

Ethnic share of domestic U.S. 0.219 0.243 0.192

inventors in year (0.056) (0.080) (0.056)

Technology-year fixed effects Yes Yes Yes Yes Yes Yes Yes

Compustat covariates Yes

Country-year fixed effects Yes Yes

Mean of dependent variable 0.432 0.432 0.432 0.432 0.432 0.432

ß [years in location] / DV mean -0.040 -0.038 -0.039 -0.025 -0.042 -0.042

ß [U.S. ethnic share] / DV mean 0.509 0.563 0.445

Appendix Table 2a: Estimating Table 3 with a probit specification

Dependent variable is (0,1) for collaborative patent

Notes:  See Table 3.



Full sample

Drop 

Chinese

Drop 

European

Drop 

Hispanic

Drop 

Indian

Drop 

Japanese

Drop 

Korean

Drop 

Russian

Drop Chinese 

and Indian

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Country Traits:

Log GDP per capita 0.086 0.183 0.048 0.089 0.106 0.093 0.079 0.083 0.187

(0.029) (0.038) (0.032) (0.034) (0.036) (0.030) (0.028) (0.032) (0.070)

(0,1) low English proficiency -0.042 -0.054 -0.051 -0.035 -0.039 -0.053 -0.027 -0.040 -0.044

(0.026) (0.025) (0.036) (0.038) (0.028) (0.025) (0.028) (0.025) (0.031)

Log distance to United States -0.037 0.070 -0.079 -0.058 -0.036 -0.042 -0.050 -0.041 0.067

(0.035) (0.055) (0.050) (0.063) (0.036) (0.032) (0.036) (0.036) (0.057)

Rule of law, six-point scale -0.062 -0.070 -0.049 -0.067 -0.069 -0.062 -0.045 -0.057 -0.073

with six being highest (0.020) (0.024) (0.028) (0.028) (0.020) (0.021) (0.022) (0.024) (0.034)

IPR protection, five-point scale -0.126 -0.211 -0.087 -0.160 -0.132 -0.116 -0.136 -0.127 -0.216

with five being highest (0.030) (0.039) (0.039) (0.042) (0.032) (0.029) (0.030) (0.029) (0.040)

Log patents per capita that 0.003 -0.008 0.001 0.016 0.004 -0.007 0.003 0.003 -0.002

are filed in USPTO system (0.017) (0.017) (0.020) (0.024) (0.018) (0.018) (0.018) (0.017) (0.019)

Share of national patenting -0.377 -0.183 -0.931 -0.251 -0.074 -0.481 -0.376 -0.352 0.521

conducted in same field (0.336) (0.455) (0.226) (0.368) (0.559) (0.288) (0.341) (0.318) (0.543)

Firm traits:

Years since firm began -0.016 -0.016 -0.012 -0.015 -0.015 -0.018 -0.017 -0.017 -0.014

patenting in foreign location (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004)

Years since firm began -0.004 -0.004 -0.003 -0.005 -0.005 -0.001 -0.003 -0.004 -0.006

patenting abroad (0.004) (0.004) (0.006) (0.005) (0.004) (0.004) (0.004) (0.004) (0.004)

Log patent count by firm 0.005 0.003 0.001 0.003 0.008 0.006 0.001 0.010 0.008

worldwide in year (0.008) (0.009) (0.018) (0.009) (0.009) (0.009) (0.008) (0.008) (0.010)

Ethnic share of domestic U.S. 0.211 0.242 0.251 0.208 0.208 0.178 0.221 0.198 0.238

inventors in year (0.055) (0.055) (0.086) (0.057) (0.056) (0.062) (0.054) (0.056) (0.054)

Observations 11,737 10,282 5,236 10,988 11,073 9,875 11,543 11,425 9,618

Technology-year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes

Mean of dependent variable 0.432 0.424 0.473 0.422 0.428 0.443 0.428 0.425 0.420

ß [years in location] / DV mean -0.037 -0.037 -0.026 -0.036 -0.035 -0.041 -0.039 -0.040 -0.034

ß [U.S. ethnic share] / DV mean 0.488 0.571 0.530 0.493 0.486 0.402 0.517 0.464 0.567

Appendix Table 2b: Table 3 with exclusions of individual ethnic groups

Notes:  See Table 3.



(1) (2) (3) (4) (5) (6) (7)

Country Traits:

Log GDP per capita 0.044 0.040 0.039 0.032 0.013

(0.040) (0.040) (0.040) (0.038) (0.042)

(0,1) low English proficiency 0.021 0.021 0.020 0.008 -0.030

(0.043) (0.042) (0.042) (0.041) (0.044)

Log distance to United States -0.095 -0.102 -0.104 -0.110 -0.130

(0.045) (0.045) (0.043) (0.041) (0.064)

Rule of law, six-point scale 0.017 0.021 0.022 0.028 0.057

with six being highest (0.039) (0.039) (0.039) (0.037) (0.040)

IPR protection, five-point scale -0.067 -0.064 -0.061 -0.057 -0.089

with five being highest (0.033) (0.033) (0.032) (0.031) (0.030)

Log patents per capita that -0.027 -0.026 -0.026 -0.030 -0.028

are filed in USPTO system (0.024) (0.024) (0.024) (0.023) (0.022)

Share of national patenting -0.284 -0.253 -0.245 -0.265 0.194

conducted in same field (0.232) (0.231) (0.231) (0.233) (0.258)

Firm traits:

Years since firm began -0.005 -0.005 -0.006 -0.003 -0.007 -0.007

patenting in foreign location (0.002) (0.002) (0.002) (0.003) (0.002) (0.002)

Years since firm began -0.001 -0.001 -0.003 0.000 0.001

patenting abroad (0.003) (0.003) (0.003) (0.003) (0.003)

Log patent count by firm 0.007 0.005 0.009 0.011 0.009

worldwide in year (0.007) (0.007) (0.009) (0.007) (0.007)

Ethnic share of domestic U.S. 0.310 0.320 0.295

inventors in year (0.049) (0.076) (0.069)

Technology-year fixed effects Yes Yes Yes Yes Yes Yes Yes

Compustat covariates Yes

Country-year fixed effects Yes Yes

Mean of dependent variable 0.162 0.162 0.162 0.162 0.162 0.162

ß [years in location] / DV mean -0.030 -0.032 -0.034 -0.017 -0.043 -0.045

ß [U.S. ethnic share] / DV mean 1.908 1.973 1.816

Appendix Table 3a: Estimating Table 4 with a probit specification

Dependent variable is (0,1) for own-ethnicity collaborative patent

Notes:  See Table 4.



Full sample

Drop 

Chinese

Drop 

European

Drop 

Hispanic

Drop 

Indian

Drop 

Japanese

Drop 

Korean

Drop 

Russian

Drop Chinese 

and Indian

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Country Traits:

Log GDP per capita 0.028 0.042 0.092 0.106 0.030 0.004 0.023 -0.037 0.173

(0.043) (0.068) (0.018) (0.029) (0.055) (0.045) (0.048) (0.026) (0.081)

(0,1) low English proficiency 0.017 0.003 0.146 0.005 0.013 0.037 0.028 -0.008 -0.030

(0.039) (0.039) (0.048) (0.052) (0.039) (0.034) (0.034) (0.031) (0.035)

Log distance to United States -0.082 -0.074 0.048 -0.206 -0.080 -0.037 -0.089 -0.100 -0.065

(0.035) (0.067) (0.043) (0.034) (0.034) (0.031) (0.035) (0.029) (0.055)

Rule of law, six-point scale 0.020 0.007 -0.095 -0.042 0.019 0.015 0.034 0.087 -0.053

with six being highest (0.042) (0.042) (0.030) (0.033) (0.043) (0.041) (0.057) (0.034) (0.046)

IPR protection, five-point scale -0.061 -0.057 -0.152 -0.122 -0.058 -0.064 -0.069 -0.075 -0.056

with five being highest (0.033) (0.048) (0.035) (0.044) (0.036) (0.029) (0.033) (0.026) (0.041)

Log patents per capita that -0.020 -0.021 0.033 -0.026 -0.022 0.004 -0.020 -0.014 -0.032

are filed in USPTO system (0.020) (0.020) (0.019) (0.021) (0.020) (0.018) (0.018) (0.014) (0.018)

Share of national patenting -0.369 -0.142 -0.922 -0.188 -0.313 -0.470 -0.324 -0.175 -0.069

conducted in same field (0.306) (0.327) (0.238) (0.281) (0.471) (0.293) (0.320) (0.290) (0.468)

Firm traits:

Years since firm began -0.005 -0.005 -0.005 -0.007 -0.005 -0.007 -0.005 -0.005 -0.004

patenting in foreign location (0.002) (0.002) (0.003) (0.003) (0.002) (0.002) (0.002) (0.002) (0.003)

Years since firm began 0.001 0.001 0.004 0.002 0.000 0.002 0.001 -0.002 0.001

patenting abroad (0.002) (0.002) (0.005) (0.002) (0.003) (0.003) (0.003) (0.002) (0.003)

Log patent count by firm 0.002 -0.002 -0.007 0.007 0.004 0.004 0.001 0.008 -0.001

worldwide in year (0.007) (0.007) (0.013) (0.006) (0.007) (0.008) (0.007) (0.005) (0.008)

Ethnic share of domestic U.S. 0.253 0.253 0.387 0.245 0.235 0.257 0.251 0.210 0.235

inventors in year (0.059) (0.063) (0.097) (0.053) (0.056) (0.073) (0.059) (0.044) (0.059)

Observations 11,737 10,282 5,236 10,988 11,073 9,875 11,543 11,425 9,618

Technology-year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes

Mean of dependent variable 0.162 0.151 0.161 0.165 0.157 0.188 0.163 0.153 0.144

ß [years in location] / DV mean -0.033 -0.033 -0.032 -0.041 -0.031 -0.037 -0.032 -0.034 -0.028

ß [U.S. ethnic share] / DV mean 1.556 1.677 2.402 1.483 1.498 1.366 1.540 1.375 1.634

Appendix Table 3b: Table 4 with exclusions of individual ethnic groups

Notes:  See Table 4.



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

Years since firm began 0.001 0.003 0.000 0.003

patenting in foreign location (0.003) (0.004) (0.003) (0.004)

x Log GDP per capita 0.002 0.001

(0.004) (0.001)

Years since firm began 0.012 0.010 0.007 0.004

patenting abroad (0.004) (0.005) (0.004) (0.005)

x Log GDP per capita -0.003 -0.003

(0.003) (0.004)

Log patent count by firm -0.030 -0.033 -0.001 -0.002

worldwide in year (0.013) (0.013) (0.015) (0.015)

x Log GDP per capita 0.022 0.009

(0.009) (0.005)

Ethnic share of domestic U.S. 0.234 0.268 0.330 0.373

inventors in year (0.088) (0.097) (0.094) (0.104)

x Log GDP per capita -0.089 -0.189

(0.062) (0.088)

Technology-year fixed effects Yes Yes Yes Yes

Country-year fixed effects Yes Yes Yes Yes

Firm fixed effects Yes Yes Yes Yes

Mean of dependent variable 0.432 0.432 0.162 0.162

ß [U.S. ethnic share] / DV mean 0.542 0.620 2.032 2.299

Appendix Table 4a: Estimating Table 5 with a probit specification

DV is (0,1) for collaborative patent

DV is (0,1) for own-ethnicity 

collaborative patent

Notes:  See Table 5.



Base

Drop 

Chinese

Drop 

European

Drop 

Hispanic

Drop 

Indian

Drop 

Japanese

Drop 

Korean

Drop 

Russian

Drop Chinese 

and Indian

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Years since firm began 0.000 -0.001 0.005 0.002 0.000 0.000 -0.003 0.000 0.001

patenting in foreign location (0.003) (0.004) (0.006) (0.003) (0.003) (0.005) (0.003) (0.003) (0.003)

Years since firm began 0.009 0.013 0.021 0.005 0.009 0.010 0.011 0.008 0.012

patenting abroad (0.004) (0.004) (0.012) (0.003) (0.004) (0.005) (0.003) (0.003) (0.005)

Log patent count by firm -0.028 -0.025 -0.044 -0.023 -0.022 -0.036 -0.027 -0.026 -0.020

worldwide in year (0.013) (0.015) (0.035) (0.012) (0.013) (0.016) (0.013) (0.013) (0.015)

Ethnic share of domestic U.S. 0.185 0.142 0.039 0.175 0.199 0.190 0.168 0.180 0.153

inventors in year (0.074) (0.071) (0.166) (0.076) (0.078) (0.098) (0.071) (0.075) (0.075)

Observations 11,737 10,282 5,236 10,988 11,073 9,875 11,543 11,425 9,618

Years since firm began -0.001 0.000 0.004 -0.002 -0.001 0.000 -0.002 0.000 -0.001

patenting in foreign location (0.002) (0.002) (0.004) (0.002) (0.002) (0.003) (0.002) (0.002) (0.002)

Years since firm began 0.004 0.005 0.015 0.006 0.004 0.003 0.005 0.002 0.006

patenting abroad (0.003) (0.004) (0.006) (0.003) (0.003) (0.004) (0.003) (0.002) (0.004)

Log patent count by firm -0.006 -0.011 -0.015 -0.003 0.001 -0.010 -0.006 -0.005 -0.005

worldwide in year (0.010) (0.011) (0.024) (0.010) (0.009) (0.013) (0.010) (0.010) (0.009)

Ethnic share of domestic U.S. 0.219 0.184 0.297 0.215 0.197 0.237 0.217 0.212 0.156

inventors in year (0.066) (0.060) (0.142) (0.066) (0.064) (0.084) (0.065) (0.064) (0.055)

Observations 11,737 10,282 5,236 10,988 11,073 9,875 11,543 11,425 9,618

Appendix Table 4b: Table 5 with exclusions of individual ethnic groups

B.  Dependent variable is (0,1) for own-ethnicity collaborative patent

Notes:  See Table 5. All estimations include technology-year, country-year, and firm fixed effects.

A.  Dependent variable is (0,1) for collaborative patent



Base 

estimation

Include a 

within-

company 

move

Include an 

external-to-

company 

move

Does not 

include a 

move

Base 

estimation

Include a 

within-

company 

move

Include an 

external-to-

company 

move

Does not 

include a 

move

(1) (2) (3) (4) (5) (6) (7) (8)

Country Traits:

Log GDP per capita 0.086 0.027 0.011 0.048 0.028 0.019 0.007 0.003

(0.029) (0.019) (0.006) (0.026) (0.043) (0.020) (0.006) (0.025)

(0,1) low English proficiency -0.042 0.029 0.001 -0.071 0.017 0.034 0.002 -0.019

(0.026) (0.031) (0.011) (0.027) (0.039) (0.022) (0.005) (0.020)

Log distance to United States -0.037 -0.052 0.013 0.003 -0.082 -0.023 0.004 -0.063

(0.035) (0.034) (0.006) (0.033) (0.035) (0.016) (0.006) (0.020)

Rule of law, six-point scale -0.062 -0.027 -0.009 -0.025 0.020 0.001 -0.007 0.025

with six being highest (0.020) (0.019) (0.006) (0.019) (0.042) (0.018) (0.006) (0.020)

IPR protection, five-point scale -0.126 -0.055 0.003 -0.074 -0.061 -0.029 0.001 -0.033

with five being highest (0.030) (0.031) (0.009) (0.032) (0.033) (0.020) (0.005) (0.018)

Log patents per capita that 0.003 0.009 -0.002 -0.004 -0.020 -0.004 -0.002 -0.015

are filed in USPTO system (0.017) (0.016) (0.004) (0.016) (0.020) (0.009) (0.003) (0.011)

Share of national patenting -0.377 -0.822 0.098 0.348 -0.369 -0.657 0.026 0.263

conducted in same field (0.336) (0.256) (0.070) (0.446) (0.306) (0.186) (0.043) (0.256)

Firm traits:

Years since firm began -0.016 -0.005 0.000 -0.011 -0.005 -0.002 0.000 -0.003

patenting in foreign location (0.004) (0.004) (0.001) (0.003) (0.002) (0.002) (0.001) (0.002)

Years since firm began -0.004 0.002 -0.003 -0.003 0.001 0.001 -0.001 0.001

patenting abroad (0.004) (0.003) (0.001) (0.003) (0.002) (0.002) (0.001) (0.002)

Log patent count by firm 0.005 0.018 0.004 -0.017 0.002 0.012 0.001 -0.011

worldwide in year (0.008) (0.005) (0.003) (0.006) (0.007) (0.004) (0.002) (0.004)

Ethnic share of domestic U.S. 0.211 0.048 0.047 0.116 0.253 0.067 0.029 0.156

inventors in year (0.055) (0.050) (0.019) (0.054) (0.059) (0.032) (0.013) (0.038)

Technology-year fixed effects Yes Yes Yes Yes Yes Yes Yes Yes

Mean of dependent variable 0.432 0.111 0.023 0.298 0.162 0.056 0.011 0.096

ß [years in location] / DV mean -0.037 -0.050 -0.004 -0.035 -0.033 -0.042 0.015 -0.033

ß [U.S. ethnic share] / DV mean 0.488 0.403 2.147 0.398 1.556 1.147 2.804 1.657

Appendix Table 5a: Table 6 using lower-bound inventor assignments

Dependent variable is (0,1) for collaborative 

patent with indicated traits:

Dependent variable is (0,1) for own-ethnicity 

collaborative patent with indicated traits:

Notes:  See Table 6. Inventor moves are determined in this table through lower-bound designations from Li et al. (2014).



Base 

estimate

Include a 

within-

company 

move, 

lower 

bound

Include an 

external 

move, 

lower 

bound

Does not 

include a 

move, 

lower 

bound

Include a 

within-

company 

move, 

upper 

bound

Include an 

external 

move, 

upper 

bound

Does not 

include a 

move, 

upper 

bound

(1) (2) (3) (4) (5) (6) (7)

Years since firm began 0.000 0.003 0.000 -0.003 0.003 0.000 -0.003

patenting in foreign location (0.003) (0.002) (0.001) (0.004) (0.002) (0.001) (0.004)

Years since firm began 0.009 0.004 0.000 0.005 0.004 0.001 0.004

patenting abroad (0.004) (0.003) (0.002) (0.004) (0.003) (0.002) (0.004)

Log patent count by firm -0.028 0.012 0.006 -0.046 0.012 0.004 -0.044

worldwide in year (0.013) (0.008) (0.004) (0.013) (0.008) (0.004) (0.013)

Ethnic share of domestic U.S. 0.185 0.029 0.019 0.137 0.029 0.020 0.137

inventors in year (0.074) (0.027) (0.018) (0.077) (0.027) (0.017) (0.077)

Years since firm began -0.001 0.001 0.000 -0.002 0.001 0.000 -0.002

patenting in foreign location (0.002) (0.001) (0.001) (0.002) (0.001) (0.001) (0.002)

Years since firm began 0.004 0.002 0.000 0.002 0.002 0.000 0.002

patenting abroad (0.003) (0.003) (0.001) (0.003) (0.003) (0.001) (0.002)

Log patent count by firm -0.006 0.015 0.001 -0.022 0.014 0.001 -0.022

worldwide in year (0.010) (0.004) (0.003) (0.010) (0.004) (0.003) (0.010)

Ethnic share of domestic U.S. 0.219 0.080 0.017 0.122 0.080 0.017 0.123

inventors in year (0.066) (0.027) (0.011) (0.059) (0.027) (0.011) (0.058)

Appendix Table 5b: Estimations of inventor mobility and firm fixed effects

A.  Dependent variable is (0,1) for collaborative patent

B.  Dependent variable is (0,1) for own-ethnicity collaborative patent

Notes:  See Tables 5 and 6. All estimations include technology-year, country-year, and firm fixed effects.







Total count

Count 

outside of 

U.S.

Count 

inside of 

U.S. Total count

Count 

outside of 

U.S.

Count 

inside of 

U.S.

(1) (2) (3) (4) (5) (6) (7) (8) (9)

(0,1) Collaborative patent -0.086 -0.052 -0.019 0.163 0.283 -0.121 -0.252 0.106 -0.358

(0.399) (0.047) (0.009) (0.373) (0.103) (0.346) (0.078) (0.021) (0.068)

(0,1) non-Collaborative patent -1.532 -0.180 -0.042 -1.299 0.154 -1.453 -0.237 0.283 -0.519

(0.240) (0.047) (0.006) (0.219) (0.101) (0.180) (0.081) (0.042) (0.071)

ß [Collaborative] / U.S. patent mean -0.007 -0.044 -0.042 0.016 0.126 -0.016 -0.146 1.306 -0.218

ß [non-Collaborative] / U.S. patent mean -0.132 -0.153 -0.096 -0.131 0.069 -0.195 -0.137 3.490 -0.316

t-Test: ß [Collab.] - ß [non-Collab.] = 0 3.95 1.90 2.75 4.25 1.02 4.23 -0.16 -3.92 2.07

(0,1) Own-ethnicity collaborative patent 1.334 0.056 -0.025 1.243 0.242 1.000 0.090 0.123 -0.033

(0.614) (0.067) (0.016) (0.566) (0.145) (0.631) (0.103) (0.031) (0.091)

(0,1) Other collaborative patent 0.417 0.026 0.002 0.548 0.504 0.044 -0.134 0.105 -0.239

(0.484) (0.055) (0.008) (0.454) (0.123) (0.373) (0.094) (0.025) (0.089)

(0,1) non-Collaborative patent -1.748 -0.202 -0.045 -1.463 0.124 -1.588 -0.287 0.281 -0.568

(0.243) (0.047) (0.006) (0.223) (0.100) (0.189) (0.082) (0.042) (0.074)

Notes:  See Table 9.

Appendix Table 7a: Complete results for Table 9

Count of 

forward 

citations 

received

Count of 

forward 

citations, 

normalized

Generality 

score of 

forward 

citations

External citations received Internal self-citations received

Panel A: Panel C of Table 8 with team size-year fixed effects

Panel B: Panel C of Table 8 with separate ethnicity-based collaborative interactions



Total count

Count 

outside of 

U.S.

Count 

inside of 

U.S. Total count

Count 

outside of 

U.S.

Count 

inside of 

U.S.

(1) (2) (3) (4) (5) (6) (7) (8) (9)

(0,1) Collaborative patent 0.773 0.038 -0.008 0.818 0.403 0.414 -0.047 0.111 -0.159

(0.382) (0.045) (0.009) (0.359) (0.098) (0.341) (0.071) (0.020) (0.061)

(0,1) Foreign non-Collaborative patent -1.689 -0.199 -0.044 -1.408 0.117 -1.525 -0.282 0.271 -0.553

(0.244) (0.046) (0.006) (0.228) (0.101) (0.193) (0.082) (0.037) (0.072)

(0,1) Foreign collaborative patent -2.711 -0.285 -0.056 -2.321 0.211 -2.532 -0.403 0.391 -0.795

(1.206) (0.103) (0.018) (1.183) (0.186) (1.086) (0.152) (0.135) (0.154)

(0,1) Collaborative patent with inventor 1.062 0.134 -0.010 1.106 0.207 0.899 -0.043 0.104 -0.147

migrating internationally within firm (0.764) (0.087) (0.025) (0.738) (0.194) (0.836) (0.151) (0.028) (0.132)

(0,1) Collaborative patent with inventor -0.922 0.044 -0.006 -0.683 -0.119 -0.565 -0.244 0.005 -0.249

migrating internationally outside of firm (1.046) (0.237) (0.029) (0.962) (0.253) (0.845) (0.269) (0.017) (0.265)

(0,1) Other collaborative patent 0.731 0.033 -0.006 0.814 0.540 0.274 -0.086 0.123 -0.209

(0.472) (0.040) (0.007) (0.442) (0.129) (0.350) (0.077) (0.024) (0.065)

(0,1) non-Collaborative patent -1.836 -0.244 -0.047 -1.502 0.116 -1.618 -0.336 0.248 -0.584

(0.248) (0.031) (0.005) (0.233) (0.104) (0.199) (0.073) (0.037) (0.072)

(0,1) Patent has an inventor migrating 1.418 0.169 0.003 0.602 0.312 0.291 0.829 0.054 0.774

within firm across countries (0.851) (0.106) (0.009) (0.536) (0.146) (0.458) (0.613) (0.033) (0.595)

(0,1) Patent has an inventor migrating -0.519 -0.047 -0.015 -0.340 -0.340 0.000 -0.196 0.048 -0.243

outside of firm across countries (0.845) (0.103) (0.012) (0.766) (0.220) (0.602) (0.499) (0.034) (0.493)

Notes:  See Table 9.

Panel D: Panel C of Table 8 with separate internal migration collaborative interactions

Appendix Table 7a, continued

Count of 

forward 

citations 

received

Count of 

forward 

citations, 

normalized

Generality 

score of 

forward 

citations

External citations received Internal self-citations received

Panel C: Panel C of Table 8 with separate non-U.S. collaborative interactions



Total 

count

Count 

outside of 

U.S.

Count 

inside of 

U.S.

Total 

count

Count 

outside of 

U.S.

Count 

inside of 

U.S.

(1) (2) (3) (4) (5) (6) (7)

Collaborative mean 9.646 8.276 2.204 6.071 1.383 0.220 1.163

non-Collaborative mean 7.327 6.271 2.032 4.239 1.072 0.405 0.667

U.S. domestic patent mean 11.603 9.895 2.244 7.461 1.726 0.081 1.645

Observations 393,174 393,174 393,174 393,174 389,069 389,069 389,069

(0,1) Collaborative patent 0.769 0.815 0.404 0.411 -0.048 0.112 -0.160

(0.382) (0.359) (0.098) (0.342) (0.071) (0.020) (0.061)

(0,1) non-Collaborative patent -1.747 -1.463 0.124 -1.587 -0.287 0.281 -0.568

(0.242) (0.223) (0.100) (0.188) (0.082) (0.042) (0.073)

ß [Collaborative] / U.S. patent mean 0.066 0.082 0.180 0.055 -0.028 1.383 -0.097

ß [non-Collaborative] / U.S. patent mean -0.151 -0.148 0.055 -0.213 -0.166 3.469 -0.345

t-Test: ß [Collab.] - ß [non-Collab.] = 0 7.01 6.68 2.31 6.15 2.50 -3.80 5.01

Collaborative mean 2.912 2.277 0.723 1.554 0.640 0.118 0.522

non-Collaborative mean 2.273 1.814 0.684 1.130 0.466 0.240 0.227

U.S. domestic patent mean 2.929 2.286 0.643 1.643 0.651 0.024 0.627

(0,1) Collaborative patent 0.148 0.165 0.139 0.026 -0.018 0.064 -0.083

(0.111) (0.109) (0.040) (0.082) (0.034) (0.012) (0.031)

(0,1) non-Collaborative patent -0.461 -0.326 0.074 -0.400 -0.136 0.182 -0.318

(0.096) (0.078) (0.037) (0.058) (0.046) (0.026) (0.034)

ß [Collaborative] / U.S. patent mean 0.050 0.072 0.216 0.016 -0.028 2.687 -0.132

ß [non-Collaborative] / U.S. patent mean -0.157 -0.142 0.115 -0.243 -0.209 7.608 -0.508

t-Test: ß [Collab.] - ß [non-Collab.] = 0 5.21 4.63 1.28 5.30 2.47 -4.09 6.80

Collaborative mean 5.209 4.263 1.232 3.031 0.955 0.168 0.787

non-Collaborative mean 3.847 3.161 1.124 2.037 0.697 0.320 0.377

U.S. domestic patent mean 5.304 4.270 1.144 3.126 1.045 0.042 1.003

(0,1) Collaborative patent 0.421 0.457 0.232 0.225 -0.037 0.092 -0.129

(0.199) (0.185) (0.065) (0.164) (0.050) (0.016) (0.045)

(0,1) non-Collaborative patent -0.885 -0.662 0.091 -0.753 -0.224 0.238 -0.462

(0.144) (0.123) (0.062) (0.095) (0.063) (0.035) (0.056)

ß [Collaborative] / U.S. patent mean 0.079 0.107 0.203 0.072 -0.036 2.181 -0.129

ß [non-Collaborative] / U.S. patent mean -0.167 -0.155 0.080 -0.241 -0.215 5.633 -0.461

t-Test: ß [Collab.] - ß [non-Collab.] = 0 6.84 6.39 1.69 6.28 2.71 -3.91 5.75

Panel C: Using a five-year citation horizon

Panel B: Using a three-year citation horizon

Notes:  See Table 8.

Panel A: Base estimation with tech-year and firm-year fixed effects

Appendix Table 7b: Table 8 with different time horizons for citations

Count of 

forward 

citations 

received

External citations received Internal self-citations received


