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Overview
What we do:

1. Document cross-cohort patterns by gender in pre-
market human capital specialization (undergraduate 
major).

2. Introduce new indices that measure specialization.

3. Examine gender differences in the mapping of  
college major to subsequent occupation.

4. Assess the contributions of  major and occupation 
choices to gender gaps in employment, hours 
worked and wages.

* Data is from the American Community Survey 2014-
2017.

What we find:

1. Across all birth cohorts, women systematically sort 
into majors with lower potential wages relative to 
men. 

2. Conditional on major, women subsequently sort into 
occupations with lower potential earnings.

3. Gender differences in major explain a substantive 
portion of  the gender wage gap among college 
graduates. This is above and beyond what is 
explained by gender differences in occupational 
sorting. 

4. Some of  the gender differences in occupational 
sorting conditional on college major can be 
explained by women choosing occupations with 
lower potential hours worked.



Female-dominated MajorsMale-dominated Majors

Convergence: Engineering, Life Sciences and Physical Sciences
Divergence: Business majors (convergence then divergence)
Static: History

Convergence: Nursing/Pharmacy, Foreign Language, Fine Arts
Divergence: Psychology
Static: Education



Summarizing Overall Similarity (I)
We begin with an Inverse Similarity Index (Duncan, Duncan 1955):

𝐼𝐼𝑐𝑐𝑀𝑀 = 1 − 1
2
∑𝑚𝑚=1
𝑀𝑀 𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚,𝑐𝑐

𝑚𝑚 − 𝑠𝑠𝑓𝑓𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚,𝑐𝑐
𝑚𝑚

where 𝑠𝑠𝑔𝑔,𝑐𝑐
𝑚𝑚 is the share of gender group g born in cohort c who matriculated with 

undergraduate major m

As this index approaches 1, we approach gender parity in sorting.



Overall Similarity Patterns



Summarizing Overall Similarity (II)
We introduce a potential wage index (similar to Bertrand, 2018):

𝐼𝐼𝑐𝑐
𝑃𝑃,𝑀𝑀 =
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𝑚𝑚 �𝑌𝑌𝑚𝑚𝑓𝑓𝑓𝑓𝑓𝑓
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∑𝑚𝑚=1
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where 𝐼𝐼𝑐𝑐
𝑃𝑃,𝑀𝑀 measures the differential “potential” log wage of women of cohort c given that the 

female distribution of major choice in a given cohort may differ from males in cohort. 

At 𝐼𝐼𝑐𝑐𝑃𝑃,𝑀𝑀 = 0, major choices of women yield the same potential wage as their male counterparts.



Similarity Patterns in Price Space



Mapping Between Major and Occupation (I)
We create a cross-occupation Herfindahl-Hirschman Index (HHI) for each gender, cohort and 
major: 

𝐻𝐻𝐻𝐻𝐼𝐼𝑔𝑔,𝑐𝑐
𝑚𝑚 = ∑𝑜𝑜=1𝑂𝑂 𝑠𝑠𝑔𝑔,𝑐𝑐

𝑜𝑜|𝑚𝑚 2

where 𝑠𝑠𝑔𝑔,𝑐𝑐
𝑜𝑜|𝑚𝑚 is the share of gender group g born in cohort c working in occupation o conditional on 

having matriculated with undergraduate major m

As this index approaches 1, occupational sorting is more concentrated.







Mapping Between Major and Occupation (II)
We introduce a potential wage index: 

𝐼𝐼𝑐𝑐
𝑃𝑃,𝑂𝑂|𝑚𝑚 = ∑𝑚𝑚=1

𝑀𝑀 (𝑠𝑠𝑓𝑓𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚,𝑐𝑐
𝑜𝑜 𝑚𝑚 �𝑌𝑌𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚0 − ∑𝑚𝑚=1

𝑀𝑀 (𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚,𝑐𝑐
𝑜𝑜 |𝑚𝑚)�𝑌𝑌𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚0

where 𝑠𝑠𝑔𝑔,𝑐𝑐
𝑜𝑜 |𝑚𝑚 is the share of gender g choosing occupation o conditional on having 

matriculated with undergraduate major m

At 𝐼𝐼𝑐𝑐
𝑃𝑃,𝑂𝑂|𝑚𝑚 = 0, occupations of women yield the same potential wage as their male 

counterparts who majored in the same subject.
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