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Descriptive Statistics

Figure 3 & 4.

Trends showing the total number of patents and the total number of breakthrough innovations by 

American-born inventors only. 

Figure 5.

Parallel trend assumption on yearly basis.

Figure 1.

Historical sequence of the migration waves and the restrictions in the U.S.

Data

1. Google Patents

We retrieved PDFs from Google Patent to analyse 

through text mining particular data on inventors, their 

nationalities, their invention and their place of 

residence.

2. IPUMS

• 1850-1940 census data from the US.

• So far: County – decennial information.

• In progress: matching individual information to get data 

on inventors themselves (geographical, demographical 

and socio-economical)

PDF:

Text mining

Raw text: 
Spicey and 

Regex

1

Parsing the description of 

each patent into a DF 

containing a patent in each 

row.

ID   year   txt

2

We remove symbols and 

characters, and repeated 

letters, using the set of 

stopwords in NLTK.

3

Lemmatisation of tokens 

using Snowball stemmer. 

Removal of those tokens with 

a higher frequency but only 

present in the same txt.

4

Vectorisation of each patent in 

a sparse matrix using sklearn’s 

CountVectorizer package

5

We calculated the dot product 

between one row to the 

previous (forward) years => 

10-year window. Then, we 

took the average score 

(distance) for each patent.

We penalised those words 

that are in the tails of a 

normal distribution (when 

scoring the cosine similarity)

Novelty:

1- backward cosine similarity 

score

Impacftul:

forward/backward cosine 

similarity

Figure 2. Identifying 

Breakthrough Innovations:

BI are the combination of those 

patents that are both novel and 

impactful.

Research Question

• Did the quotas unintentionally decrease the likelihood of once-
innovative regions producing breakthrough innovations? 

• Our main goal is to investigate the impact produced by the quota 
acts on the breakthrough innovations in counties measured as 
those novel and impactful patents.

-Standarisation of  
Nationalitites.

-Normalisation
of data.

Results & Discussion

• The quotas might have unintended consequences on the production
of breakthrough innovations in different counties across the US.

• These consequences affected more -on average- the invention
output of American-born inventors due to a certain “shortage” of
knowledge spillovers.

• The likelihood of BI, novelty and impactful patents decreased in
highly exposed counties and technologies as a consequence
(apparently) of the quotas.

• The unintended consequences were mainly for those prolific-
inventive counties where NWE lived, as they were the most prolific
inventors among migrants. However, the quotas were not meant to
affect them particularly.

Historical Background

“The impact of 1920’s quota act in the US on breakthrough innovations”


