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● Fraction of papers 
authored by women 
increased after switching 
to double-blind 
refereeing system

Symonds+, 2006

● Men tend to publish 
more
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● Women ask less questions 
on conferences

● Women are less likely to get 
telescope time (seems even 
more so for older women)

Is there a difference 
between men and 
women in citations 

counts?

Patat, 2016
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Method

● Number of “upvotes” correlated with the position on the arXiv list



  ● Top 5 on ArXiv papers are usually submitted within 10 seconds of 
deadline



  

● Gathering data
– Every paper in ADS database “astronomy” and 

published in Science, Nature, APJ, A&A, MNRAS from 
1950 to 2015

– All the information gathered in single effort in June 2016

– If paper is available on arXiv, also record the subfield of 
the paper and download the source *.tex file

● ArXiv data via querying available for papers after 2002
● *.tex file (via S3 Amazon server) available for papers after 

2007

Method



  

● Adding paper information
– *.tex file used to establish length of papers
– Subfield determined from abstract for papers where subfield is not 

recorded

● Adding information about authors
– Country of origin from affiliation
– Seniority = time since the first paper in our database
– Gender

● We run the name through 3 different databases
● SexMachine (40,000 names, done by native speakers)
● Data from USA Social Security Administration and UK Office of 

National Statistics (highly complete but geographically limited)
● Gender API (commercial service)

● Agreement between databases around 98.5%

Method
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● Cleaning data
– entries with zero citations or zero references (4,417 ADS 

entries);

–  authors that have only published in Science and/or Nature 
(5,484 ADS entries);

– entries with no authors specified (491 ADS entries);

– entries with no first name for the first author (e.g. 
collaboration articles; 7,713 ADS entries);

– entries for which first author only used initials for all 
publications available in the dataset (42,448 ADS entries)

– entries for which the gender of the first name of first author 
could not be determined (2,260 ADS entries)

● Total: 208,577 entries
● Final dataset: 149,741 entries



  

● Images about categories



  

● Slow increase of the fraction of the papers written 
by women

Properties of the sample
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Gender difference: ratio of mean number of citation for papers 
written by men over mean number of citations for papers written by 
women

Constant fit to data since 1985: Men receive ~6% more citations



  

● How to control for difference in the properties of the sample?

– Match the samples… match all of the parameters?



  

● How to control for difference in the properties of the sample?

– Match the samples… match all of the parameters?

Alternative idea: Train random forest algorithm on the sample of 
papers written by men and use it on the sample of papers written by 

women



  

● Gender bias: measured over predicted number of citations for 
papers authored by women

● Constant fit to data since 1985: Women receive 10.4±0.9% less 
citations



  

● Bias~10%, difference~6%, we expect that if there was no bias 
men should receive 4% fewer citations in the sample (also seen 
in the dedicated analysis)

● Most important parameters (Gini importance): 1. number of 
references, 2. year of publication, 3. journal
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citations?

● King definition:  
(Number of self citations)/
(Number of authorships)



  

King+, 2016 ● Men self-cite 70% more?

● How to define self-
citations?

● King definition:  
(Number of self citations)/
(Number of authorships)



  

● We use as a measure  
self-citation of the last 
previous paper

● No difference is detected 
after controlled for 
parameters of the papers

● Men self-cite 70% more?

● How to define self-
citations?

● King definition:  
(Number of self citations)/
(Number of authorships)



  

● Women publish less than men 
in the sample

● Do women leave astronomy 
more often than men?

● We find no difference in the 
fraction of authors who have 
left the field



  

● Caveats of analysis
– Is there bias in gender recognition?

● Are we equally likely to recognize both men and women 
from their names?

– Effect of changing surnames?

– Additional parameters not considered?

Discussion

● Future?
– “better” analysis, matching exactly every citation 

– “expensive” & time constraints

– https://github.com/nevencaplar/Gender_Bias



  

Summary

● Analysis of over 200,000 
publications from astronomy

● Gender difference of 6%
● But samples differ in their 

properties
– We find that women receive 

10.4±0.9% less citations than 
expected given the 
parameters of their papers

● No difference in self-citation



  
From report “Mapping Gender in 
the German Research Arena”

● In Germany

– Women around 10% of 
researchers in “Physics 
and astronomy”

– Women are more 
“productive” than men
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