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Ammonin, Atmospheric Nitrogen Corp.

Dye - Indanthrene Blue and Yellow, 
E. I. duPont de Nemours & Co.

Dye - Olive Green Vat, 
 The Newport Chemical Corp.

Dyes - Hydron, E. I. 
duPont de Nemours & Co.

Naphthol A. S. Dyes, 
Consolidated Color & Chem. Co.

O")8&5,.'*_,/*(.8&*e`

License number License Modified spelling Product Royalty paid
1 E. R. Squibb & Sons Neo-Arsphenamine 41,477.40$   
2 E. R. Squibb & Sons Arsphenamine 7,652.80$     
3 E. R. Squibb & Sons Oxyarylarsino Acids
4 E. R. Squibb & Sons Medical Preparations
5 E. R. Squibb & Sons Medical Preparations
6 Dye Products & Chemical Co. Salicine Black 1,492.07$     
7 Calco Chemical Co. Cinchophen 27,806.14$   
8 John Campbell Co. John Campbell & Co. Hydron Blue Dye
9 John Campbell Co. John Campbell & Co. Hydron Blue Dye

10 Radium Luminous Material Co. Radium Luminous Material Corp. Anticathode
11 Mansfield Co. Reinforced Paper 6,731.85$     
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FIGURE 4 – HAND-CHECKED AND ALGORITM-ASSIGNED NATIONALITES BY USPTO CLASS (1900-1943) 
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7 FIGURE 6 – HAND-CHECKED VS. ALGORITHM ASSIGNED 
NATIONALITIES (1900-1943)
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FIGURE 2 – LICENSED PATENTS PER SUBCLASS
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FIGURE 3 – REMAINING LIFETIME OF LICENSED PATENTS PER SUBCLASS
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t-statistic tr = abs ( b̂ r - b̂ )/SE(b̂ r ).   

TABLE 4 – CONFIDENCE INTERVAL OF THE BLOCK BOOTSTRAP COEFFICIENTS 
Treatment coefficient  99% confidence interval BDM test 
Subclass includes at least one license 0.0346864 0.1942624 99% 
Number of licenses 0.0203172 0.1149504 99% 
Remaining lifetime of licensed patents 0.0018647 0.0103889 99% 

Note: Data from www.uspto.gov and the Lexis Nexis Chronological Patent Files (1790-1970). Our data consist of all 165,400 patents between 1875 and 1939 in 
21 USPTO main classes that contained at least one licensed enemy patent.  These 21 main classes are subdivided into 8,422 subclasses.  Data on inventor 
nationality are based on a key word search of the Lexis Nexis. Confidence interval obtained by running OLS regressions on 79 block bootstrap samples of the 
original dataset as in Bertrand et al. (2004), that draw entire subclasses to maintain the structure of correlation constant. 

APPENDIX TABLE D1 – CONFIDENCE INTERVAL OF THE BLOCK BOOTSTRAP COEFFICIENTS
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FIGURE 4 Ð NUMBER OF SUBCLASSES WITH AND WITHOUT LICENSES   
BY PRE-TWEA SHARE OF DOMESTIC INVENTORS 

  
Notes:  Data from www.uspto.gov and the Lexis Nexis Chronological Patent Files (1790-1970). Our 
data consist of all 165,400 patents between 1875 and 1939 in 21 USPTO main classes that contained at 
least one licensed enemy patent.  These 21 main classes are subdivided into 8,422 subclasses.  Data on 
inventor nationality are based on a key word search for country names in Lexis Nexis. 
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TABLE  – ADDITIONAL CONTROLS: PROFESSORS OF CHEMISTRY, CHEMISTS, AND WORKERS IN DYEING, 1880-1930 
Census year Professors of chemistry % of all professors Chemists % of all workers Workers in dyeing % of all workers 

1880 1 3.1% 27 0.0% 371 0.1% 
1900 0 0.0% 85 0.0% 1,205 0.2% 
1910 3 1.3% 158 0.0% 2,198 0.6% 
1920 8 2.7% 340 0.1% 2,597 0.6% 
1930 8 1.5% 488 0.1% 4,740 1.0% 

Notes: Based on a 1 percent sample of from IPUMS micro data 2008.  Professors of Chemistry, Chemists, and Workers in Dyeing are the only employment 
groups for which consistent data are available for the U.S. census during those years.  Professor of Chemistry help proxy for the highest level of academic 
training; Chemists p roxy for high-skilled workers, and Workers in dyeing for average skill levels. 
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FIGURE 12 - PLACEBO TREATMENT ON PATENTS BY FRENCH INVENTORS (1919-1939) 

 
Notes:  For a 95-percent confidence interval.  Data from www.uspto.gov and www.lexisnexis.com.  The data include all 165,400 patents between 1875 and 1939 
in 21 USPTO main classes that received at least one license under the TWEA; this covers 8,422 subclasses, including 336 treated subclasses.  The figure plots the 
coefficients of the year-specific effect of treatment on the number of patents from a French inventor. 

FIGURE 10 - PLACEBO TREATMENT ON PATENTS BY FRENCH INVENTORS



:&5.(/85,2.&)<*&.5*a5(.85#./5b*C.0,/*$(.GNJ1:***
_1d8#$&.'g*NJ1:*C.0,/'*,/*>E?^`



O8/3"#*5(.85#./5

L O8/3"#&)*8'',0/*H*$.(-./5*5"*C.*5(.85.3*
L Q8#.*'68(.*8'*5(.85.3*'%C-&8''.'
L O.f.-5*X ? 4"(*H^*"4*^?*$&8-.C"'*85*56.*^*$.(-./5*&.2.&

TABLE 8 - OLS RESULTS WITH PLACEBO TREATMENT 

DISTRIBUTION of the t-statistic t-statistic 
5th percentile -1.68 
Median 0.10 
95th percentile 1.68 

 
EXAMPLE  

 

Placebo (randomly assigning 4% of subclasses to treatment) -0.007 
  0.0144 
Number of patents by foreign inventors 0.324*** 
  (0.019) 
Constant 0.154*** 
  (0.007) 
Subclass fixed effects Yes 
Year fixed effects Yes 
Observations 547,430 
Number of subclasses 8,422 

 

TABLE 7 - OLS RESULTS WITH PLACEBO TREATMENT
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TABLE 3– INTENT TO TREAT: DEPENDENT VARIABLE IS PATENTS BY U.S. INVENTORS PER SUBCLASS AND YEAR  
 

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

Number of enemy patents 0.065*** 0.077***   
 (0.007) (0.008)   
Remaining lifetime of enemy patents   0.008*** 0.01*** 
   (0.0001) (0.0001) 
Number of patents by foreign inventors 0.311***  0.308***  
 (0.02)  (0.003)  
Subclass fixed effects Yes Yes Yes Yes 
Year fixed effects Yes Yes Yes Yes 
Observations 547,430 547,430 547,430 547,430 
Number of subclasses 8,422 8,422 8,422 8,422 

Robust standard errors clustered at the subclass level in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

Note: Data from www.uspto.gov and the Lexis Nexis Chronological Patent Files (1790-1970).   Data include all 165,400 patents between 1875 and 1939 in 21 
USPT classes that included at least one licensed enemy-owned patent.  These 21 classes are subdivided into 8,422 subclasses.  Data on inventor nationality are 
based on a key word search for country names in Lexis Nexis.  Regressions that include a two year lag drop the first two years of data.  
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FIGURE 15 Ð INDIGO PRICE PER POUND 
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Notes: Price data from Haynes 1945, Haber 1971, p.185. 

 

FIGURE B2 – INDIGO PRICE PER POUND
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TABLE 4 Ð INSTRUMENTAL VARIABLE REGRESSION, DEPENDENT VARIABLE IS PATENTS BY 

U.S. INVENTORS PER USPTO SUBCLASS AND YEAR (1875-1939) 

 First Stage Second Stage 

 I  II  III  IV  

At least one German patent 1902-1918 0.127 ***    
 (0.0005)    
German patents 1902-1918  0.119***   

  (0.0002)   
Subclass has at least one license   3.270***  
   (0.051)  
Number of licenses    0.644*** 

     (0.012) 

Subclass fixed effects Yes Yes Yes Yes 
Year fixed effects Yes Yes Yes Yes 
Observations 547,430 547,430 547,430 547,430 
Number of subclasses 8,422 8,422 8,422 8,422 
Note: Data from www.uspto.gov and the Lexis Nexis Chronological Patent Files (1790-1970). Our data 
consist of all 165,400 patents between 1875 and 1939 in 21 USPTO main classes that contained at least one 
licensed enemy patent.  These 21 main classes are subdivided into 8,422 subclasses.  Data on inventor 
nationality are based on a key word search for country names in Lexis Nexis. 


