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ABSTRACT
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1 Introduction

Since the 1930s, the gender gap for full time workers has decreased but not fully closed.
Goldin| (2006), |Goldin| (2021)), Ruggles (2015), and many others have documented this fact
and studied the factors that lie behind the changes. They include technical change that
has raised market productivity of women relative to home productivity, changes in gender
norms, reduced discrimination in education and the labor market, and changes in marriage
and fertility. These factors operated in part by leading to higher levels of labor market
experience and job seniority, fewer labor force interruptions, and choice of better paying
occupations. Part of the change in the gender gap, particularly the early convergence, was
driven by the closing of the educational attainment gap. Yet, large gender gaps still exist
among highly educated workers. While many previous papers have studied the importance
of educational attainment in explaining the gender gap over time (e.g., Blau and Kahn),
2017), only a few papers study the role of differential specialization in college and even fewer
consider graduate education.

This paper studies the gender gap among full time college educated workers born between
1931 and 1984, focusing on the differential contribution of undergraduate field, graduate
degree attainment and field, and field-specific returns. Using rich data from the NSF on
college graduates and their labor market outcomes, we decompose trends in the gender
wage gap across birth cohorts into: (a) trends in the gender gap in earnings for a given
undergraduate and graduate degree field combination, (b) trends in gender differences in
the composition of undergraduate and graduate degrees, and (c) trends in a cohort and
gender specific “residual” that shifts the gender gap in earnings by the same amount for
all college graduates. We start by decomposing the earnings gap across birth cohorts and
then distinguish effects that operate through occupation and effects that operate within
occupations. We decompose the effect of education into changes in the gender gap in college
major choice, changes in the gender gap in graduate degree attainment conditional on college
major, and changes in graduate field conditional on college major and having a graduate
degree.

Using our decompositions, we present three main results. First, changes in fields of
study significantly contribute to the decline in the gender gap when relative returns are held
constant across cohorts. However, this decline is offset by changing relative returns to specific
fields that favored men over women, reducing the contribution of field-of-study changes to
the decline in the gap. Second, while gender differences in relative returns to undergraduate
and graduate fields of study contribute to the overall earnings gap, these differences explain

very little of its decline over time. Third, much of the convergence in earnings between the



1931 and 1950 birth cohorts is from a declining “residual component” that applies to all
degree combinations. The residual component remains stable for cohorts born from 1951 to
the late 1970s, after which it resumes its decline.

Our research question requires information on earnings, undergraduate major, graduate
degree attainment, graduate field, and occupation covering a long time span. We use multiple
waves of the National Survey of College Graduates (NSCG) as this is the only US data source
that meets all of these requirements to the best of our knowledge[] The NSCG data begins
in 1993 and contains earnings observations back to 1990. Thus, those born in the 1930s and
early 40s are only observed in the labor market late in their careers. This limitation implies
we cannot estimate cohort-specific earnings trajectories without strong assumptions. We
address this limitation by supplementing the NSCG data with information about age and
cohort effects based on the 1960-2000 decennial Census and 2001-2018 American Community
Survey (ACS). As explained below, we use the estimates from the Census/ACS to constrain
the interactions between birth cohort and age when we estimate earnings functions in the
NSCG. We also use the Census/ACS data to estimate birth and age specific occupational
premiums, which we use as dependent variables in our analysis based on the NSCGE]

Section |3| provides basic facts about cohort trends in education choice and in the earnings
gap. We show that undergraduate field of study changed dramatically across birth cohorts,
especially for women. More than 50% of female college graduates from the 1930s and early
40s cohorts majored in Education, English, other Humanities, or Nursing. The share in Edu-
cation was a remarkable 31.1% for the 1935 birth cohort and still 26.7% in 1947 (throughout
the paper, years refer to birth cohorts unless stated otherwise). For men, Business and En-
gineering accounted for more than 44% of college graduates for the 1935 cohort, dropping to
32.3% in 1949. During this period men moved into lower-paying majors such as Humanities,
Political Science, the Social Sciences, and the Artsﬂ

Women born in the 1950s and 1960s shifted toward business related and health related
fields. Education fell to 12% by 1962, while Business related degrees grew from less than

!The Decennial Census and the Current Population Survey (CPS), primary datasets used for studying
long term trends in the gender gap in the US, lack information on field of study. The American Community
Survey (ACS) has information on college majors beginning in 2009, but this is too late for the early cohorts.
It also lacks information on graduate field.

2We investigated two other datasets: the 1972 Survey of Natural and Social Scientists and Engineers and
the 1982 Survey of Natural and Social Scientists and Engineers. Unfortunately, the only files that we were
able to locate are largely limited to individuals in STEM occupations in the first wave of the survey, even
though the base year survey included a subsample from a broader set of occupations.

3We start with the 1931 birth cohort because of limits on the availability of earnings in the NSCG, but
Gemici and Wiswall (2014)) use the 1993 NSCG to show that for the 1920 birth cohort, 84% of female college
graduates obtained degrees in the humanities, social sciences, or education, while only 11% obtained degrees
in science, mathematics, or engineering and only 5% obtained business degrees.



10% in 1950 to 22% in 1962. These changes reduced the gender gap, but they were partially
offset by men shifting from Education and Humanities toward Engineering, Business, and
Computer Science and Math.

From the late 1960s through 1984 birth cohorts, the fraction of women majoring in
Business declined to 12.2%, while the percentage of women in Psychology, Biology and other
Social Sciences (relatively low paying majors) grew to 25%. The percentage of men majoring
in Computer Science and Math rose from 6.3% to 10.7% over the same period.

Overall, the trends in college majors are more complicated than a monotonic shift of
women toward higher-paying fields previously dominated by men. Fields shifted significantly
for both genders over time, but overall, women shifted toward higher-paying majors relative
to men, with most of the change occurring before the early 1960s birth cohorts.

Graduate degree attainment also increased dramatically for women compared to men.
The share of women with graduate degrees increased from 10% for the 1932 cohort to nearly
40% for the 1984 cohort. Starting 15 percentage points behind men, women ended up 6
points ahead. Graduate field composition also changed. From the 1950s to 70s cohorts,
women’s shares in Medical and Professional Degrees (MD and Law) caught up with men.
Both men and women shifted towards MBAs and engineering degrees.

To get an initial sense of the role of college major and graduate degree attainment in
changes in the gender gap over time, we estimate a regression model with a dummy for male,
interacted with indicators for the 1931-39, 1940-47, 1948-63, and 1964-94 birth cohorts using
the NSCG data. Adding controls for college major reduces the gap by about one third
for the early cohorts and one quarter for the later cohorts. Adding controls for graduate
field matters less, while controls for occupation further reduce the gap, consistent with the
findings of Sloane et al.| (2021)) for undergraduate degreesﬁ

Section [4] presents the methodology that we use to decompose cohort trends in the gender
gap for full time workers. We first use a regression model with gender specific intercepts for
each combination of 19 college majors and 21 graduate outcomes (no graduate degree plus
20 graduate fields). The model allows for earnings profiles to flexibly differ by gender, major,
and birth cohort. We then use this model to estimate the gender gap in average earnings
between ages 28 and 54. Next we use the model to decompose the gender gap for each birth
cohort into a “relative returns” gap which captures the gender differences in the returns to
specific degree combinations, an “education gap” which captures the differences in college

majors and graduate education between genders, a “residual gap” which captures shifts in the

4However, Altonji and Zhong| (2021) (Appendix Figure B1) find using the NSCG that the male - female
difference in the occupational premium for most graduate degrees accounts for only a modest fraction of the
male-female difference in earnings for a given graduate degree.



gap that affect all major and graduate degree combinations equally, and a “demographic gap”
coming from differences in demographic controls. We separately decompose log earnings and
the occupational component of log earnings. We first estimate a specification that assumes
the relative returns to fields of study are constant across cohorts. Assuming constant relative
returns simplifies the interpretation of the trends in the gender gap. We then turn to a
specification that allows relative returns to vary across cohorts.

Section [5| presents the results from our decomposition. Much of our analysis concerns
the “education gap” contributed by gender differences in college major, graduate degree
attainment, and graduate field. Our results are nuanced and surprising. When we evaluate
differences between men and women in education choices using constant relative returns,
the education gap is very large for the early birth cohorts, starting at 0.191 in 1931 and
peaking at 0.206 in 1935. The latter value is close to the total gap for the 1984 birth cohort.
The education gap begins to fall after the 1936 cohort. The decline is particularly rapid
between the 1940 and 1952 birth cohorts, averaging 0.005 per year, arriving at 0.124 for the
1952 cohort. The education gap continues to decline between the 1952 and 1972 cohorts,
but only by an average of 0.003 per year. The education gap then increases slightly until
1977, consistent with evidence in |Altonji et al.| (2012) and Sloane et al.| (2021)) for the more
recent cohorts based on the ACS. It then declines at an accelerating rate for the most recent
cohorts, ending at 0.067 for the 1984 cohort (27.6% of the total gap). The share of the
education gap that is within occupations varies somewhat over time but averages 62%.

The surprise comes when we allow relative returns to specific degrees to vary across
cohorts. We find that the education gap is 0.144 in 1931 (21% of the total gap) and peaks
at 0.17 in 1938. The gap then declines slowly to 0.089 in 1984 (37% of the total gap).
Thus, when we allow relative returns to vary across cohorts, changes in the education gap
decrease the gender gap by only 0.055 between the early 1930s and the early 1980s. This
relatively modest decline of the education gap contradicts the findings discussed above for
the constant relative returns specification. In that case we find that the partial convergence
between education choices was an important factor in long term trends in the gender gap.

Digging deeper, we show that the modest decline in the education gap is the net result of
two offsetting cohort trends. When we evaluate the education gap using relative returns for
our base cohort (1961), we find a large decline in the size of the education gap across cohorts.
The pattern is very similar to what we obtain in the constant returns case. However, this
decline is offset by cohort trends in the relative returns to specific fields that worked in favor
of men. Returns to degree types dominated by men rose across cohorts while those dominated
by women declined. Our results are in part a reflection of changes in the occupational pay
structure. Using the Census/ACS data between 1960 and 2018, we find that relative earnings



fell in occupations typically associated with a degree in Education (such as teachers) and rose
in occupations associated with Engineering degrees (such as engineers and managers). These
shifts in relative returns to majors in favor of traditionally “male” majors are consistent with
Gemici and Wiswall (2014)’s results using a very different estimation strategy.

What specific college majors contribute the most to the narrowing of the education
gap? To answer this question, we use the constant returns specification to measure the
contributions of each of the 19 undergraduate majors, aggregating over various graduate
degree outcomes conditional on major. Between the 1930s and 1960s cohorts, the decline at
constant prices is driven by a drop in gender differences in the probability of majoring in
Education and the Humanities, with Business and Fine Arts also playing a role. The decline
after the late 70s birth cohort is the net effect of partially offsetting changes in several fields,
with Business, Biology, Nursing, and Health contributing to the decline and Engineering and
Computer Science/Math working in the opposite direction.

We also decompose the education gap into the contributions of college major, graduate
attendance, and graduate field. Using the constant returns specification, we find that changes
in gender differences in college major can account for 54% of the decline in the education
gap. The large change in graduate attendance rates in favor of women contributes 40%,
while changes in gender differences in graduate field probabilities contribute only 6%

Our second set of results concern how gender differences in the relative returns to under-
graduate and graduate degrees contribute to the gender gap. We find that these differences
contribute very little to the decline[f] This holds true despite large observed changes in the
popularity of specific degrees. In the constant relative returns case, the gap contributed by
gender differences in relative returns is essentially constant at about 0.20, where the 0.20
includes a gender gap in returns that is common to all fields in 1961. About 75% of the
relative return gap is within occupation, with little variation across cohorts.

The picture is similar in the variable relative returns specification. With that specifi-
cation, we find that changes across cohorts in the difference between men and women in
returns to specific degree combinations (e.g., education with no graduate degree) leads to
an increase in the gender gap of about 0.02 between the early 1930s and the early 1960s.
However, this increase slowly reverses between the early 1960s and the 1984 birth cohorts.

Finally, we find that much of the large gap in earnings for the earliest cohorts is due

to a common cohort specific component that shifts the gender gap in earnings by the same

5Results are similar when we perform the decomposition using relative returns for the 1961 cohort obtained
using the earnings model that allows relative returns to vary across cohorts.

6We evaluate the contribution of male-female differences in education using male relative returns. We
evaluate the contribution of male-female differences in relative returns to specific degree combinations using
female education choices. The results are not sensitive to this choice.



amount for all college graduates. We usually refer to the gap in the cohort specific common
component as the “residual gap” (which we normalize to be 0 in 1961). Using the constant
returns specification, we find that between 1931 and 1950, the residual gap declined by about
0.23, compared to an overall decline of about 0.312. Separate decompositions of the gap in
log hourly wage rates suggest that gender differences in annual work hours conditional on full
time status are part of this decline. From the mid fifties forward, there is little change in the
residual gap[] In the variable returns case the cohort trends are similar, but the decline in
the gender gap is larger and the residual component is larger, with the residual gap declining
an additional 0.07 from the early 1970s to 1984.

This paper relates to a large literature studying the gender earnings gap among highly
educated workers and the role of college majors in contributing to this gap. The literature
on the role of college major choice in the gender gap is reviewed in |Altonji et al.| (2012)),
Altonji et al. (2016), and Patnaik et al. (2020) and includes Brown and Corcoran (1997,
Black et al.| (2008), Zafar| (2013)), Gemici and Wiswall (2014])), Bronson (2019), and Imberman
et al. (2024)), among others. Altonji et al.| (2012), Gemici and Wiswall (2014), Patnaik et al.
(2020), and Sloane et al.| (2021) study long term trends in college majors among men and
women and demonstrate partial convergence. For example, Patnaik et al. (2020) discuss
the change in rates of college attainment among men and women from the 1940 to the
1993 birth cohort. They additionally document differences in degree attainment, showing
that from 1940 to 1960 there was a large reduction in the fraction of women majoring in
Humanities, Social Science, and Education, though a gap of around ten percentage points
persists between men and women after the mid 1960s. They similarly show an increase in
Business and Economics degrees among women from 1940 to the mid 1960s, a small increase
in STEM majors for women from 1950 to 1960, and an increase between the 1985 to 1993
birth cohorts. These papers and the papers they cite build on a large prior literature on the
gender gap between men and women, how it has evolved over time, and how it depends on
education (Goldin, 2006} 2014; Blau and Kahn|, 2017)). We provide gender-specific estimates
of trends in college major choice, graduate degree attainment, and graduate field for the 1931-
1984 birth cohorts. Thus we consider graduate education, which has grown dramatically, as
well as undergraduate field. In this paper we do not provide evidence on the causes behind
the changes in major choice, graduate school attendance, and graduate field that we observe,

which is the subject of several papers.ﬁ

"In 1931, 86% of the cohort residual gap is within occupation. Both the within and across occupations
residual gaps then decline to zero by 1953 (relative to 1961). Thus, much of early steep decline in the birth
cohort specific residual gap is within occupation.

8See|Zafar| (2013), Gemici and Wiswall| (2014)), Bronson| (2019)) and |Abramitzky et al.| (2024)) for discussion
of mechanisms, empirical evidence, and references to the literature. Changes in the financial return to specific



A smaller set of papers have studied the contribution of changes in college major choice
to long term trends in the gender gap among college graduates. Using the ACS, |Altonji et al.
(2012) conduct a Blinder-Oaxaca decomposition by graduation year from the mid-1970s to
2008, showing that differences in coefficients explain approximately half of the male-female
gap in hourly wage rates, while differences in college majors can explain the other half. They
find that changes in gender composition lead to a narrowing of the gender differential over
the 1970s, although the extent is larger when female degree weights are used with male wage
coefficients. |Gemici and Wiswall (2014) use a structural model to study the generational
change in college enrollment, college major, and wage rates for men and women. They find
that the female-male wage ratio among college graduates rose by 8% between the 1940 and
1960 birth cohorts. The increase is the net result of a 15% increase driven by a fall in the
value of time at home primarily affecting the education choices of women, and a 5% decrease
due to a rise in the price of science and business skills relative to humanities and teaching.
We find that the relative returns to majors worked in favor of men, which is consistent with
Gemici and Wiswall’s results, although our methodology is very different.

The paper most closely related to our work is |Sloane et al. (2021). Like |Altonji et al.
(2012), they use the ACS to study gender differences in college major and how these evolve
over time. They study both differences in college major and differences in the mapping of
college major into occupation by gender. They find that women choose majors with lower
average earnings (based on the men in that major), and then sort into occupations with
lower earnings conditional on their chosen major. They find that these differences narrow
across birth cohorts, but that women still choose majors and occupations with lower expected
earnings (for men). Because Sloane et al. use ACS data, they cannot study trends as far back
in time or consider graduate fields of study or degrees, but they are able to more exhaustively
consider the interactions between major and occupation given the large sample sizes in the

annual ACS surveys.

majors likely changed substantially for women as employment levels rose, leading to shifts to higher paying
fields. [Altonji et al| (2016 and [Patnaik| (2020]) survey the literature on the response of college major to
relative returns. Recent papers include |Abramitzky et al.| (2024) who find that a policy change whereby
Israeli kibbutzim switched from a policy of equal sharing to distribution based on individual earnings led
to a substantial shift toward bachelor’s degrees in higher paying fields for both men and women, [Bronson
(2019) who considers major choice within a structural model of education choice, marriage and the labor
market, and Blom et al| (2021) who study effects of business cycle conditions on major choice by gender.
Goldin et al.|(2006) study long term trends in the gender gap in BA attainment rates but do not focus on
field of study.



2 Data

We use three datasets. The National Center for Science and Engineering Statistics’ National
Survey of College Graduates (NSCG) is our primary data source. We draw heavily upon
the data construction for earnings, occupation, college major, graduate degree attainment
and field described in |Altonji and Zhong (2021) and |Altonji et al. (2023)). We use surveys
that are nationally representative, namely the NSCG data from 1993, 2003, and 2010 to
2019. With the NSCG 1993 wave, we also use retrospective information about occupation in
1988 and matched 1990 Census data on earnings and occupation. In most of the empirical
analyses we restrict the sample to people born between 1931 and 1984. We deflate earnings
and wage measures used in the paper to 2013 dollars. The earnings analysis is restricted
to full time workers aged 23 to 59 who are not enrolled in school and who earn more than
$5,000. Details are in Appendix [A| along with summary statistics by decade of birth.

The second dataset is the Census/ACS data. We use the Census 5% data from 1960 to
2000, and the 2001 to 2018 ACS data, restricting the sample to full time workers with four
or more years of college in the 1960 to 1990 samples, and people with a bachelor’s degree
or higher in the samples after 1990. In the empirical analysis we restrict the sample to full
time workers who were not enrolled in school and who earn more than $5,000. We exclude
people who work less than 35 hours per week or 40 weeks per year. Top-coded earnings are
adjusted by multiplying the top coded value with 1.5. We remove all imputed values in the
variables we use.

We use the Census/ACS data to estimate occupational earnings premiums, which serve
as the dependent variable in some of our analyses using the NSCG. As we explain in Section
[4.3.2] we also use the Census/ACS to estimate the regression coefficients relating earnings to
a polynomial in birth cohort and age. We use the coefficients to constrain the interactions
between birth cohort and age when we estimate earnings functions in the NSCG.

While the NSCG is our main source of information about field of study, we also pro-
vide supplementary analyses using estimates of the distribution of fields of study by gender,
degree type, and year of graduation calculated from institutional level surveys. The 1966
to 1985 Higher Education General Information Survey (HEGIS) and the 1985 to 2019 Inte-
grated Postsecondary Education Data System (IPEDS) provide the annual number of degrees
conferred from 1966 to 2019 (see Appendix [C). We use HEGIS and IPEDS to generate al-
ternative estimates of the marginal distribution of BA majors by gender for birth cohorts
after the early 1940sf| We refer to this data source as the HEGIS/IPEDS data in the rest

9We make minor adjustments to achieve consistent degree type and field of study classifications across
the HEGIS, IPEDS, and NSCG data. Data before 1966 is only available for some fields of study.



of the paper.

3 Descriptive trends in the gender gap

3.1 Trends in educational attainment

Figure (1| shows the trends in college majors for men and women by birth cohort. The blue
dash line shows the proportion of men and the orange solid line is for women. Panels A-E
report the three year moving average over birth cohorts by gender for the five majors that
account for most of the changes. Panel F shows the trends in graduate degree attainment
(among college graduates) at age 35 by birth cohort and gender. In Appendix Figures
and [B.2] we show the college major trend for 19 majors and 19 graduate fields[’°] The two
vertical dashed lines separate the birth cohorts from 1931 to 1984 into three periods in which
the patterns of the trends vary.

More than half of women born in the 1930s and 1940s were majoring in Education,
English, Nursing, or Other Humanities. Women’s major distribution remained fairly con-
stant across these cohorts except for a slow decline in Education, which fell from 31.1% of
female graduates born in 1935 to 26.7% by 1947. There are also notable fluctuations in
English /Languages/Literature, which reached its all-time high of about 14.6% of women in
1932 and again in 1945 before falling to 12.5% by 1949. Men in these early cohorts were
primarily majoring in Business (25% in 1935) and Engineering (19.2%), but these majors
declined to 22.1% and 10.8% by 1949, respectively. Between the 1935 and 1950 birth co-
horts, men diversified into lower-paying majors such as Humanities, Political Science, Social
Sciences, and the Arts; these majors combined comprised 13.5% of men born in 1935 and
20% in 1949. Education and Humanities remained the third and fourth most popular majors
for men in this period, making up a combined 15.3% in 1935. Both men and women of these
cohorts saw some early growth in Computer Science and Math.

College graduates born in the 1950s and early 1960s were moving into higher-paying
college majors. Women drastically shifted away from their early majors and into Business,
alongside modest growth in Marketing, Communications & Journalism, Biology, Health,
and Engineering. In fact, as Education fell from 27% of female graduates born in 1950 to
12% by 1962, Business grew from less than 10% to 22%, overtaking Education as the most

popular major for women in 1958. Meanwhile, men saw renewed growth in Engineering and

10We do not report college major trends for men in Nursing and women in Marketing and Other Social
Sciences for the earliest birth cohorts because the cell counts are too low. For graduate degrees, we merge
together Nursing and Health Administration for male graduates and suppress values for some early birth
cohorts for similar cell count reasons.



Business and sustained growth in Computer Science & Math, which emerged as the third
most popular major for men born in the 1960s. The once-steady male representation in the
Education and Humanities majors declined below 5% by the 1960s.

The late 1960s through the 1980s birth cohorts saw a notable decline in female Business
majors, which fell to 12.2% of those born in 1984 but remained the most popular major
for women. Women experienced growth in Other Social Sciences (9.5% in 1984), Biology
(8.4%), and Psychology (7.1%), which emerged as the third, fourth, and fifth most popular
majors for women, trailing behind the declining Education major (11.1%). During the same
time period, the share of men majoring in Computer Science & Math rose from 6.3% to
10.7%. The proportion of male graduates also grew in Biology. It stagnated in Engineering
at around 16% and declined in Business, which dipped below Engineering in 1981.

Panel F of Figure|l|shows that only 10% of female college graduates born in 1932 obtained
advanced degrees, compared to 25% of their male counterparts. Female college graduates
saw huge gains in graduate school attendance across these six decades, surpassing men in the
1966 cohort and reaching almost 40% advanced degree attainment for college graduates born
in 1984. Men, on the other hand, have had a fairly flat profile, reaching their highest levels
of graduate degree attainment of 34% in 1942 and regaining this rate in 1983. Both men
and women saw growth in graduate school between the 1930s and early 40s cohorts, followed
by a fifteen-year period of decline starting with the 1945 birth cohortEr] Women’s rates
grew rapidly from the 1960s onward and more than offset the earlier decline, while men’s
rates stagnated until 1970 before seeing growth again in the late 1970s and throughout the
1980s. Appendix Figure documents large shifts across cohorts for both men and women
in graduate degree fields of study.

3.2 Trends in gender differences in earnings and occupational sort-
ing

To provide some initial evidence on the gender gap, we use a simple log earnings regression to

study how the gap changes across cohorts as we add education and occupation controls. The

rows of Table [Il show estimates of the coefficient on a male indicator for those born between

1931 and 1939, those born between 1940 and 1947, those born between 1948 and 1963, and

those born between 1964 and 1984. Column 1 includes the baseline controls, which consist

of parents’ education dummies, a cubic in age interacted with a male dummy, a cubic in

birth year, and race indicators interacted with gender. The age cubics are constructed such

"This downturn among college graduates beginning with the late 1940s cohorts is also evident in CPS
data for college graduates aged 34-36. (Not shown)
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that the coefficients in the table capture the estimated residual earnings gap averaged over
age 28 to 52E-] With the first regression as the base, we add detailed college major dummies
(column 2), detailed graduate field dummies (column 3), and occupation dummies (column
4). The nested regression specifications allow us to identify the additional contribution of
each set of controls to explaining the gender gap. All regressions compare individuals with
college degrees working full time.

The baseline regression coefficients show that, without education or occupation controls,
the estimated log earnings gap is 0.49 (0.025) for the first birth cohort group. The gap
declines to 0.45, 0.37, and 0.34 for the second, third, and fourth birth cohort groups, respec-
tively. Next, column 2 shows that controlling for college majors shrinks the gender gaps for
the four cohort groups to 0.35, 0.33, 0.28, and 0.27 respectively. This is a 29% reduction in
the earliest cohort and a 21% reduction in the fourth (1964-84) cohort group. The difference
between column 2 and column 3 shows that graduate degree attainment and field explain
another 0.023 to 0.032 of the gender gap for the first three cohorts, but only 0.014 for the
1964-84 group. This result suggests that, among college graduates, differences in college
major and graduate degrees account for a substantial portion of the gender gap in earnings,
but the contribution decreases in the younger cohorts. Moreover, after controlling for college
major and graduate field, large gaps still persist across all four birth cohort groups. Adding
occupation dummies to the controls further reduces the gaps for all four cohorts by approxi-
mately 0.10 to 0.21, 0.20, 0.17 and 0.16, respectively. This suggests that occupational sorting
also plays an important role in the gender pay gap of highly educated workers, consistent
with prior work.

Overall, Table|[1| provides initial evidence on how the gender gap among college graduates
has evolved across birth cohorts. However, these regressions impose several strong functional
form assumptions, such as the returns to field of study and graduate school being the same
for men and women, and that the returns to graduate school do not depend on college major.

We extend this simple decomposition in the next section.

4 Birth cohort specific decompositions of the gender gap

in earnings: methods

This section develops our decomposition of the gender gap in earnings. In section 4.1, we
present the regression model of earnings that is used in the decompositions. In section [4.2]

we present the decomposition formula for the case in which gender differences in relative

12We also use a regression index of interactions between age and year of birth as a control. The parameters
that define the index are estimated using the Census/ACS data, as discussed in m
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returns to degrees are constant across cohorts. Sections 4.3 and 4.4 discuss estimation of
the key inputs into the decomposition: the earnings model parameters and the cohort and
gender specific college major and graduate field probabilities. Section 4.5 considers the case
in which gender differences in effects of ¢ and g on earnings vary across birth cohorts. Section

4.6 discusses the decomposition of the occupation specific component of earnings.

4.1 The model of earnings and the occupation component of earn-
ings

We start with some notation. Let ¢ denote the individual, b(i) denote birth cohort, ¢ denote
the calendar year, and a; denote age. We use ¢ € {1, ...,C} as the index of the undergraduate
major, and g € {0,...,G} as the index of graduate degree type. We aggregate undergraduate
degrees into 19 majors and aggregate graduate degrees into 20 fields, so in the empirical
work C = 19 and G = 20. The value ¢ = 0 indicates no graduate degree. Later we use
the dummy variables C;) and Gy for c(i) = ¢ and g(i) = g. We use G; = 1(g(i) > 0) to
indicate that the individual has a graduate degree. The gender index s is f for females and
m for males. The gender dummy variables Sy(;) are 1 if s(i) = s and zero otherwise. We use
o € {1,...,0} as the index of occupation. Variables ¢(i), g(i) and o(it) denote i’s choice, but
we usually leave the ¢ and it arguments implicit.

In anticipation of decompositions of the earnings gap into within occupation and between
occupation components, we start by writing log earnings Y;; as the sum of an occupation

(it

component gﬁz )) and a within occupation component g;;:

_bali -
Yir = yo(gi(;;) + Yit-

We define the occupation specific components to be the same for men and women, mean-
ing all within-occupation gender differences are captured in g;. We return to this point
(it)

below. We consider a specification in which the gz‘(l i)

. are constant across birth cohorts,

which simplifies the decompositions, and a specification in which they vary with birth co-
hort and age "]

The regression equation for log earnings is
Yio = agg + X3387 + X585 + ZT° + uar. (1)

There is no separate constant term in equation ([1)).

13Because t = a + b, we implicitly allow the occupation specific components to depend on both ¢ and b.
See section below.
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In our “constant returns” specification, we assume that the gender specific returns to

2’;, shift by the same amount, o*®, across cohorts. Thus relative returns across cg
sb

pairs are constant, and we can express oy, as

degrees, a

aiz = aj) + o, (2)

s0
cg*

gender specific cubic birth year polynomial, so it captures differences across cohorts in career

where we normalize around the 1961 birth cohort returns, « We specify a®® to be a
earnings that are independent of choice of ¢g. The vector X;;; contains the triple interaction
among gender, college major, and a cubic age polynomial. The demographic control vector
Z? contains parental education levels and interactions between gender, race, and Hispanic
dummies. The excluded categories for both men and women refer to white non-Hispanics
whose parents have high school degrees.

The control vector X5;, contains interactions between b; and a;; up to the second order
plus b7 x a; and b; x a},, all interacted with gender Ss(i)- We include these terms because
the gender specific age profiles are likely to vary with birth cohort. If age profiles differ by
cohort, differences in earnings gaps at a particular age may be a poor guide to changes in
cohort differences in life cycle earnings. For this reason, we normalize the gender specific age
polynomial terms in X7, and X3, so that the intercepts ozﬁg are defined to give equal weight
to each age between 28 and 52.@

Note that because calendar time ¢ equals b; + a, t, t?and t3 are perfectly collinear with
the cohort cubic, age cubic, and cohort-age interaction terms that we include in the earnings
model.ﬁ This means that age and cohort variables account for secular trends in earnings
due to general productivity changes, changes in gender discrimination, changes in gender
norms, and other factors in ways that depend on gender but not cg. Therefore, the cohort
differences in labor market outcomes capture both secular change and true cohort effects.

We normalize birth cohort around 1961, so that b; is 0 for the 1961 birth cohort. This
normalization of b;, our choice of reference groups for Z7, and our treatment of the age
polynomials together imply that the 0422 refer to the 1961 birth cohort for a non-Hispanic
white individual whose mother and father have only high school diplomas. The coefficients

on parental education do not depend on gender. Given Z?, the mean of log earnings between

age 28 and 52 for an individual with a degree in cg from cohort b is aﬁg + %t + 75T,

14Qur choice balances a desire to cover most of the period when people normally work against concerns
about the age distribution of our sample for the early and late cohorts. See section [£.3.2] We obtain very
similar results when we define ag}) to refer to 26-59 (not reported).

5Even t* is also almost perfectly collinear with the cohort and age cubics and the cohort-age interactions
in our model. The R? of a regression of t* on them is 1 to five decimals over the range of ¢, b and a in our
sample.
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The occupation component gg?gf ) is equal to its expectation conditional on a;, t, b, cg,

b, race/ethnicity and s plus the error term w;:

~ba(i ~s s 2s s s sTs —
yo(i(t)t) = acz + X701 + X505 + Z7T° + e - (3)

Note that the value of gjg‘(lft) itself does not depend on c¢(i), g(7) or s(i). The variables ¢, g and
s influence the conditional mean of gg‘(’ft) only through their influence on occupation choice.
The regression model for g;;, the within occupation component of earnings, is implicitly

defined as the difference between equations and .

4.2 Formulas for birth cohort specific decompositions of the gender
gap in earnings

In this section, we provide formulas to decompose the gender gap in earnings into the con-
tributions of (1) gender differences in choice of college major and graduate education, (2)
gender differences in relative returns to degrees, (3) cross cohort changes in gender differences
in earnings that are common to all degree choices, and (4) cohort differences in demographic
characteristics. Here we present the formula for the constant return case in which the relative
returns across cg pairs are constant across cohorts. We turn to the varying relative returns
case in section 4.4l

Define the gender gap to be
GAP(b) = E[Y|b,m] — E[Y|b, f].

When relative returns to cg are constant, the expected value of career log earnings for a

person with a degree in cg from cohort b and characteristics Z7 is aﬁg +a® + Z:Ts. Let

AZy = E[(Z]'T™ - 2T

denote the mean difference between males and females in the earnings regression indices of the
demographic variables, and let Pjgb denote the conditional probability Pr (c(i) = ¢,g(i) = g | s,b).
Then given equation (2)), one may write GAP(b) as

GAP(b) =) (ap'Py® — of)PL') + (o™ — o’*) + AZ,

cqg

GAP(b) may be rearranged to provide a Blinder-Oaxaca style decomposition using the male

education coefficients and the female cg probabilities:
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GAP(b) = Z (acg fo) be relative return gap

+ Z ozmo Pmb be) education gap (4)
mb £b :

+a" -« cohort b residual gap

+ AZ,. demographic control gap

In Appendix [E| we provide results using the female education coefficients and male prob-
abilities. The first term, which we call the relative return gap, is the portion of the gap for
birth cohort b explained by the gender differences in relative returns to degrees, evaluated
using the female degree probabilities for cohort b. Each of the terms (a —af O) includes a
component that is common to all fields in 1961.

The second term, which we refer to as the education gap, is the portion explained by
the gender gap in degree distributions evaluated using the returns for males. Recall that
in the constant returns specification, we assume that the gender-specific returns to degrees
are cohort-invariant, while the distribution of degrees fluctuates across cohorts. Therefore,
the fluctuations in the first term across cohorts will be due entirely to the varying degree
distribution for females. Fluctuations in the second term reflect shifts in the gender difference
in the education distributions. It is the key term in our analysis.

The third term captures gender differences in cohort specific shifts in earnings affecting all
cg categories equally. It is 0 when b = 1961, because both o™ and a/® are normalized to 0 for
that cohort. The cohort b residual gap term captures the change in the unexplained gender
gap in earnings of college graduates. It could arise from a number of factors mentioned in the
introduction, including changes in discrimination. The final term, AZ,, represents changes
in the gender gap that are due to changes across cohorts in gender differences in race and
ethnicity, and parental controls. It turns out to be small in magnitude.

We further decompose the education gap into the contribution of differences in college
major, differences in graduate school attendance conditional on college major, and differences
in graduate field conditional on graduate school attendance and college major. Because G;

is a binary indicator equal to 1 when g; > 0, we have

Pl =Prj(c(i) = ¢, g(i) = g)
=Pry (9(i) = glG(g(7)), ci = ¢) x Pry(G(gi)|ci = ¢) x Pry(c; = ).

Simplifying the notation, the education gap may be decomposed as follows:
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Education Gap (b) =

b b
ZO( ( g\Gc ng\G c) X Pf‘ X be grad field gap

n Za x PIL. (P m — P f) x PIY grad enroll gap (5)
+ Z o x Pt x (Pg”b —pf b) BA field gap
+ AEDb . approx. error

The first term is the contribution of differences in graduate field conditional on graduate
school attendance and c¢. The second term is the contribution of differences in graduate
degree attainment conditional on ¢. The third term is the contribution of gender differences

in c. AED? is an approximation error that turns out to be negligible [l

4.3 Estimation of the Degree Probabilities and the Earnings Model

In this section we first discuss how we estimate the degree probabilities. We then turn to
earnings. We describe how we estimate the age-birth cohort interaction term and discuss
our use of OLS. Finally, we present evidence on trends in selection into the sample of college

graduates who work full time.

4.3.1 Estimation of the Degree Probabilities

For each major ¢, we estimate P/® by fitting a b-spline to the microdata on Ceqy for the
female sample. The spline basis is major and gender specific. We estimate ngf; by fitting a
b-spline to G y(;) using females who majored in c. Pf Gle is (1— Pf Ole ), recalling that we define
the graduate field g to be 0 for those with no graduate degree. We use these estimates to
construct estimates of Pf|GC and P; bG|c' We use the same approach for males. We employ
sample weights in this analysis, which is important because the NSCG over represents STEM
fields. Appendix shows that the decompositions of the earnings gap are similar when

we estimate P/® and P™ as a three year moving average of b, s specific major probabilities.

16This approximation error is the sum of terms involving second order and third order interactions among
the gender differences in P, Pg|c, and Py g,
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4.3.2 Estimation of Interactions Between Age and Birth Cohort using the Cen-
sus/ACS data

In the NSF data, the age-birth cohort interaction term X3, 35 is identified for the earliest
and latest cohorts only through the imposed functional form. Our regression sample covers
graduates aged 23-59, with earnings observed from 1989 to 2019. Consequently, individuals
born in 1931 appear only at age 58, while those born in 1984 appear only between ages 23
and 35. Although the functional-form assumption technically identifies the full age-cohort
profile, it requires substantial extrapolation for combinations of b; and age;; that fall well
outside the observed data. To address this, we construct an age-birth cohort regression index
using the nationally representative decennial Census and ACS waves between 1960 and 2018
and use it to restrict X3,,55. The first step is to estimate a regression model that resembles
equation (/1) in the decennial Census and ACS data from 1960 to 2019, imposing the same

age and education restrictions we impose on the regression sample in the NSF. The model is
Yie = 0S5ty + 150 Gir + X730 + XouBy™ + 27T + way, (6)

where G; is an indicator for whether ¢ has graduate educationE] We use G; rather than
Ce(i)Gy(i) because college major and graduate degree are not available across the Census/ACS
waves. The control vector Z;j" consists of race and Hispanic dummies interacted with Sy,
a gender-specific cubic birth year polynomial, and a gender-specific cubic age polynomial.
The control vector Xo;; contains gender-specific age-birth year interactions up to the second

order plus b? x age; and b; x age}. We impose the restriction

X;it 52 5§[X§zt 5*]

and replace X35, 55 with 85 X5, Ag‘*] in equation 1) The use of the index constrains the shape
of the interactions between age; and b; to conform to what is observed in the Census/ACS
between 1960 and 2019. Note, however, that we are extrapolating beyond the Census/ACS

sample for the most recent cohorts.

"For the 1960-1990 Census, G; = 1 if the individual has five or more years of postsecondary education.
For the 2000 Census and the ACS waves, it is 1 if the individual has a master’s degree, a graduate professional
degree, or a doctoral degree.
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4.3.3 Use of OLS

In our base specification, we estimate the earnings model by OLS.[T_SI We do so despite concerns
about bias due to selection into particular fields of study. In the case of college major, there
is no practical alternative to OLS in our data[l’] In the case of the return to graduate
degrees conditional on undergraduate field, |Altonji and Zhong (2021) and Altonji et al.
(2023) assume the af) = a2’ 4 a3’ and use a group fixed effects strategy that they call FEcg.
The approach is to add fixed effects for ¢ interacted with whether the individual eventually
obtains a graduate degree in g. It amounts to using experience-adjusted comparisons of the

pre and post graduate school earnings of individuals who obtain a graduate degree to identify

s0
cg

is that it does not require that both pre and post graduate school earnings be observed for a

o) | like an individual fixed effects approach. The big advantage of FEcg in our application
given individual. Our results for the decomposition are similar when we impose the additive
specification and use FEcg to estimate 0@0 (results not included). For simplicity, we use the
OLS estimates throughout our analyses. However, the FEcg approach does not address bias

in the estimates of the returns to college major.

4.3.4 Selection into college, graduate school, and working full time

Our analysis focuses on college graduates who work full-time, a population that has changed
over the last several decades. These changes may introduce selection bias into our gender
decomposition, particularly if gender differences in who goes to college or works full time
change across cohorts. Here we briefly summarize our evidence on selection into our sample,
which we develop more fully in Appendix [[]

The NSF data does not contain measures of ability and only includes college graduates.
We therefore use data from Project Talent (PT), the NLS72, NLSY79, and NLSY97 to study

18We use sample weights to address choice based sampling arising from the fact that the sample selection
probabilities in the 1993 and 2003 NSCG are based in part on occupation in the 1990 and 2000 Census
(respectively). For some cg combinations we have fewer than 30 people, in which case the estimate of ozfg
may be inaccurate. These combinations account for 2.5% of men and 3.5% of women in the sample, and 2.3%
of men and 2.0% of women in the 1931-1984 birth cohorts considered in the decompositions below. To handle

these cases, we first estimate a version of equation in which we replace the term Z;j:() g Ss(i)Ce(i) Gy(ipt

with the additively separable specification Zle azSsi)Ce(iy + Zgzl agSsi)Gyiye- We use &7 + &y as the
estimate of o, for the c, g combinations with fewer than 30 observations in the decompositions below.
19Gee |Altonji et al. (2012)), /Altonji et al.| (2016) and |Lovenheim and Smith| (2023) for discussions of the
methodological challenges and surveys of empirical studies of the return to undergraduate field, some of
which report return estimates by gender. |Kirkeboen et al.| (2016|) provide a strategy for estimating returns in
settings such as Norway and Chile, where students provide preference rankings of programs and admissions
is based on grades and tests. |Bleemer and Mehta/ (2022) use a fuzzy RD design based on a minimum grade
requirement at the University of California Santa Cruz to estimate the return to majoring in economics and
obtain results similar to OLS. |Altonji and Zhong (2021)) provide a formal discussion of bias in the use of

OLS to estimate the return to graduate degrees.
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selection on ability (proxied by test scores) into college, graduate school, and working full
time. Each of these datasets administer achievement tests and include details on college
and graduate school attendance. Comparing the test score percentiles between male and
female college graduates, Appendix Figure shows that the gap between male and female
test scores grew from the PT cohort born in the early 1940s to the NLSY79 cohort born in
the early 1960s, before shrinking moderately for the NLSY97 cohort born in the early 1980s.
This increase corresponds to a period during which the share of men earning BAs is relatively
stable, while the share of women earning BAs is increasing rapidly (See Appendix Figure
@ We find similar selection patterns on test scores for graduate degree attainment and
for working full time (among college graduates). If test scores reflect earnings potential,
these differential trends imply that we may be missing compositional changes to our study
sample, which would increase the gender gap over time, suggesting the convergence would be
smaller if we could correct for selection. Consistent with this, Blau et al.| (2024) show that
accounting for selection results in larger declines in the gender gap between calendar years
1980 and 2015 using the PSID and the full population of workers. This compositional change
would contribute to cohort trends in the residual component of the gap. The fact that the
gender gaps in math and verbal scores change in parallel provides a little reassurance that
the changes do not have differential effects across majors on the aﬁg estimates. Furthermore,
the changes in test score differentials are relatively small.

Lastly, in Appendix[[]we show that, in the decennial census and ACS, women working full
time report working fewer hours per week, ranging from 1.5 to 5.5 hours per week depending
on the age and birth cohort. The gaps are the largest around age 35 and are notably smaller
for birth cohorts born after 1975. This closing of the hours-gap among full-time workers may
account for some of the reduction in the gender gap across birth cohorts that we measure,
which is consistent with the results for hourly wage rates discussed in Section and

Appendix [K]

4.4 Allowing relative returns to degrees to vary by cohort

In the decomposition above, we assumed that the gender-specific returns to college majors

and graduate fields remain constant for birth cohorts ranging from the 1930s to the 1980s.

20 Appendix Figure reports trends in SAT math and verbal scores of college bound high school seniors
who took the exam, starting with the 1950 birth cohort. It shows a decline in scores for both men and
women, but the male-female difference increases by about 10 points in math and about 13 points in verbal
(0.1 and 0.13 standard deviations) between the 1950 and 1960 birth cohorts followed by a partial reversal
between 1960 and the early 80s cohorts. |Goldin et al.| (2006) document trends in the gender differences in
BA attainment rates from the mid 1870s to 1975. They also explore the role of high school test scores, high
school class rank, math and science courses in high school, and family background in trends in the college
gap using micro data on individuals born around 1939, 1950, and 1974.
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This assumption simplifies the decompositions but is strong. We relax this constraint and
write ailg’ in equation as
st czig + (oﬁb + 55;) (7)

Cg:

where 52’3 captures gender specific changes in the relative return to cg across cohorts. In the
constant returns case, 5§3 = 0 for all b. Given the other normalizations, the 0@8 are gender
and cg specific intercepts for the 1961 birth cohort, and the common cohort component o
and the 532 are equal to 0. Given sample size limitations, we restrict a®® to equal a cubic
polynomial in b, as in the constant returns case. We also restrict 5§S to equal the sum of a ¢
specific and a g specific cubic polynomial in b, where we recall that b is normalized to 0 for
the 1961 birth cohort. Specifically,

@ 6 = [(0f + 85)bi + (a5 1 85)b7 + (gt 85)b]
+ 1{g > 0} x [05,b; + 5;2175 + 6;3b§] (8)

We substitute the expression a*® + (522 into equation and estimate by least squares.

s0
cg*

distinguish the a*®® (common cohort effects) from 5§Z (field-specific cohort effects). Because

The regression model identifies a*® + 5ig and o). We need to impose a normalization to

a*®® is defined to be a common component that shifts returns in all fields by the same amount,
we set a*® to the weighted average of the estimates of a*® + 5zz using the same cg weights

for all birth cohorts and both genders. For this reason, we implicitly define a*® to be

= Z <(oz8b + 52) X % (P + PCTZ)) (9)

cg

where P = &>, P/? and P! = & 3", P are the unweighted averages over the 54 birth
cohorts of the cg probabilities for women and men respectively. The above equation implicitly
defines the (P + P)/2 weighted average of 5iz to be 0 for each birth cohort and gender.

.. . . b
We are assigning any deviation of the weighted average of the d,, from 0 to as®.

4.4.1 The gender decomposition formula with cohort varying relative returns

The presence of cohort varying relative returns adds two additional terms to the gender gap

decomposition formula. Given equation 7 the gap is

GAP(b) = ((ap’ + 5m") Pa® — (of) + 6I PLY) + (@™ — o) + AZ,
cg

Decomposing the double sum, we have
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GAP(b) = Z (acg fo) P7? rel. return gap, base year returns

cg

+ Z amo Pmb P/ b) education gap, base year returns

cg

+ amb —al? cohort b residual gap (10)
+ AZ, demographic control gap
Z 5mb 5f b Pf b rel. return gap, varying returns

Z(Smb Pmb ngb) education gap, varying returns

The first four terms correspond to the terms of the decomposition in the constant returns
case. Our prior discussion of them applies. The fifth and sixth terms involve the § parameters
and are equal to zero in the constant relative returns case. The fifth term captures the fact
that changes across cohorts in gender differences in relative returns, 5mb 55;’ , interact with
the degree shares Pcfg”. To see this, consider the case where the Pg;b are constant across
cohorts. Then the fifth term would capture the degree to which movements in 67" — /7
tend to be more positive in fields that are common among females. The sixth term captures
the degree to which trends in relative returns for males are associated with the gender gap
in ¢, g probabilities. If returns are rising (falling) in male (female) dominated fields, this
widens GAP(b) (holding the other terms equal). In the case where relative returns change
identically for men and women, with 5mb = (5f b for all b and cg, the sixth term would capture
the degree to which cross cohort changes in returns are more positive in fields that are more
popular among males than females.ﬂ

One can measure the contribution of changes in P/** — P/*, P4l — Péfc and Py’ — PJ‘IZ o
to each of the terms that comprise the education gap using a formula analogous to equation

for the education gap in the constant relative returns case, but with 3 additional terms

m0
cg

involving 67 @ We discuss the decomposition of the education gap below, focusing on how

added in which the base year returns o'’ are replaced with the varying return parameters

the decomposmon of the acg terms change when we allow for gender differences in the

relative returns to vary across birth cohort.

21See [Kim| (2010); |Cheng et al.| (2019); Kroger and Hartmann| (2021) for a discussion of alternative dynamic
decompositions that have been proposed.
22The formula is provided in Appendix @ equation .
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4.5 Decompositions of the Occupation Specific Component of Earn-
ings

To estimate the across-occupation regression in equation , we first construct the dependent
variable yo( . H One way to do this would be regress Y;; on occupation fixed effects, and
interactions between age and occupation and birth cohort and occupation. We use this
option to supplement our main analysis rather than as our preferred approach. The main
reason is that the mapping from college majors and graduate degrees to occupations almost
certainly changes across birth cohorts, and data limitations prevent us from controlling for
college major and graduate field in the Census/ACS data when estimating the birth cohort
specific occupation fixed effects. The changes in the mapping will lead the birth cohort
specific component of the occupation premiums to pick up the effects of ¢ and g on earnings
within that occupation. Our preferred alternative is to estimate occupation-by-age fixed
effects where we parameterize age using a third-order polynomial of age interacted with
occupation. This approach imposes the assumption that ?Z‘&t) does not depend on b and so
can be written as Yoit) - Using these estimates, we then construct Yo(r) &s our dependent
variable based on the individual’s occupation and age. See Appendix [H.1]

Next, substituting Yotit) for Y;, as the dependent variable, we estimate and decompose
the gender gap for Yo(iry usSIng the same steps as when decomposing earnmgsﬁ First, we
use the Census/ACS data to construct X3,,05 using our new dependent variable. Second,
we estimate equation H For the constant-returns case, we assume o‘zﬁg = 6@8 + a*, while
for the dynamic returns case, we assume oﬁb = 0450 + (@ + 58b) Third, we perform the
gender gap decompositions using the same formulas as for the earnings decomposition, but
replacing o2y, o, and 650 with @20, @, and 6%

For both the earnings and occupation decompositions, we calculate standard errors using
200 bootstrapped samples stratified by birth cohort. Since we have panel data, we sample
individuals with replacement, keeping all observations for each sampled person. We do not
bootstrap the Census/ACS data because sampling error from these datasets is likely to
be second order given their large size. Thus, the occupational premiums and the age-birth

cohort regression index for the earnings and occupation regressions remains unchanged across

23See Appendix for technical details.
24We rescale the estimates of age specific occupational premiums gg(i .
a simple regression of In (earnings) on g, (the occupation dummies constructed in the Census/ACS) and
a female indicator. This addresses differences in earnings measures and discrepancies across the occupation
measures in the Census/ACS and the NSCG. This rescaling factor is 0.816.

25When estimating equation (|3 , we impose the same polynomial restrictions and normalizations on &
ast, and (55b that we impose on azg, a’t, and (5‘”’ in the earnings case. See Section
26For the constant returns case we use the modlﬁed versions of equations (4) and I) and for the dynamic

returns case we use the modified versions of equations and .

) using the coefficient estimate from

s0
cg’
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bootstrap samples.

5 Decompositions of the Gender Gap: Results

We now present the results of the empirical decompositions of the long-term trends in the
gender gap. The first two subsections consider the earnings gap. The second two subsections
consider the gap in the occupation premium, and how much of the overall earnings gap this
can explain. For both earnings and the occupation premium, we begin with the assumption

that relative returns to degrees are constant across cohorts, which we then relax.

5.1 Decompositions of the Gender Gap in Earnings Using Constant

Relative Returns

Figure [2| panel A plots the terms of the decomposition in equation (4], where we assume
constant relative returnsE] The solid black line is GAP(b), the total gap. The gap starts
at 0.645 in 1931 and then declines rapidly and almost linearly until 1944, when the gap is
0.411. The decline is 0.017 per year. The rate of decline slowly falls until about 1953, when
the gap reaches 0.333. After that the decline is much more gradual, averaging only 0.004
per year until the 1978 birth cohort, when the gap is 0.273. Between 1978 and 1984 the gap
declines by 0.006 per year, and ends at 0.235 for the 1984 birth cohort.

It is important to keep in mind that GAP(b) is our estimate of the gap in average earnings
between the ages of 28 and 52 by birth cohort. As we do not observe this average for every
birth cohort in our data, the gap is constructed from our regression model and estimates of
the postsecondary education outcome probabilities.[g_g]

Next we turn to the relative return gap (Figure [2[ panel A, orange line). The formula

is ch (a;’;o — afgo) P(fgb, where (o/czo — ozggo) includes the 1961 value of the gender gap com-

2"Table J.1 in Appendixreports the point estimates and standard errors that underlie Panel A of Figure
for each value of b. Tables J.2, J.3, and J.4 in Appendix [J]report point estimates and standard errors for
Figure [6| panel A, Figure [f] panels A, B, and C, and Figure [§ panels A, B, and C.

28In Appendix [F| we report estimates of the earnings gap for the college plus population based on the
Census/ACS for 1960 through 2019. These are also based on the regression discussed in section which
permits us to perform an age adjustment, so that the Census/ACS based estimates of GAP(b) also correspond
to career earnings of full time workers between age 28 and 52. The critical difference is that we do not know
college major or graduate field, and so the education measure is limited to graduate attendance. However,
the analysis serves as a check on whether the fact that the NSCG earnings data starts in 1990 distorts results
for the early birth cohorts despite our use of the index X3, 5 as a control. Fortunately, Census/ACS based
estimate of the total earnings gap starts at 0.65 for the 1931 birth cohort and is very close to the NSCG
estimates displayed in Figure [2| until the late 50s cohorts. It declines very little after that and is about 0.06
above the NSCG estimates for the early 80s cohorts. The return gap is larger and the education gap is much
smaller and flatter, as one would expect. The residual gap follows the same path as the path based on the
NSCG, but is a bit larger in the early years.
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ponent that affects all cg categories equally. The return gap starts at 0.204 for the 1931
cohort, peaks at about 0.211 for 1959, and then slowly declines to 0.193 for the 1984 cohort.
Since the relative returns are constant, the small amount of variation in this term is driven
entirely by changes in the mix of degrees that women choose. Although the major shares for
women shift substantially across cohorts, the graph indicates that those shifts are not large
enough or sufficiently correlated with gender differences in relative returns (ago — (xg’) to
induce significant shifts in the relative returns gap”] We obtain the same result when we
weight by the male shares.

In contrast, the cohort residual gap o™ — a/® (gray line, normalized to 0 when b = 1961)
changes dramatically over the early cohorts. Recall that this gap is a change in the gender
gap across cohorts that is shared across all undergraduate and graduate degrees. The residual
gap starts at 0.253 for 1931, which is 39% of the total gap in that cohort. It drops very rapidly
across the 1930s cohorts. After the 1930s, it continues to decline, but at a decreasing rate
until it reaches 0 for the 1960 cohort. It rises to 0.014 in 1975 and falls to -0.01 in 1984. The
main takeaway is that the unexplained component of the gender gap dropped dramatically
across birth cohorts until the late 40s cohorts, and very little after that. Evidence from
Goldin| (2014, [2006}, 2021), Lemieux (2006]), Ruggles| (2015), Blau and Kahn| (2017), and
many other suggest several trends that may help explain the convergence in the residual
gap we estimate, such as greater cumulative work experience at each age, longer weekly
hours, declining fertility, shifting gender norms and occupational preferences, and reduced
discrimination.

We now turn to the education gap, e o@o (PC’;”’ - Pg;b), which is the green line. It
is very large for the early birth cohorts, starting at 0.191 in 1931 and peaking at 0.206 in
1935. The latter value is only 0.029 less than the total gap for the 1984 birth cohort. The
education gap then begins to fall after the 1936 cohort. The decline is particularly rapid
between the 1940 and 1952 birth cohorts, averaging 0.005 per year. The gap reaches 0.124 for
the 1952 cohort. As we discussed earlier, during this period women moved out of education,
the humanities, and the arts toward business and other higher paying fields. The education
gap continues to decline between 1952 and 1972 cohorts, but only by an average of 0.003
per year. The education gap actually increases slightly between 1972 and 1977, and then
declines at an accelerating rate for the most recent cohorts. It ends at 0.067 for the 1984
cohort (27.6% of the total gap). Overall, the residual gap and education gap both contribute
to the rapid decline in the total earnings gap from 1931 through the mid 1950s, while most

29 Appendix Figure|[[.1|disaggregates the return gap in Figure[2|into the contributions Zg (QZ;O _ az;)) P Cj;b
for each major c. The figure shows that for a few majors the increases or decreases in the return gap across
cohorts are substantial even though the sum is relatively constant.
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of the decline since 1955 comes from declines in the education gap.

In Figure |2/ panel B, we use equation to decompose the education gap into the contri-
butions from college major, graduate school attendance given college major, and graduate
field given graduate school attendance and college major. The BA field gap (pink dotted
line) starts at 0.143, peaks at 0.146 for the 1933 cohort, and then declines until 1969. The
steepest decline is between 1940 and 1949. After the 1969 birth cohort the BA field gap
increases slowly until 1977, when it starts to decline. The lack of monotonicity is consistent
with findings in /Altonji et al.|(2012) and Sloane et al.| (2021)), though these papers do not in-
clude graduate education and do not consider cohorts before 1950, when the largest changes
were occurring.

The graduate attendance gap (purple line) peaks at 0.030 in 1932 and then declines slowly
across birth cohorts, turning negative in 1968. The decline accelerates after 1980. Between
1931 and 1984, the graduate attendance gap accounts for 40% (0.049) of the decline in the
overall education gap, which compares to 54% (0.067) for the BA field gap and 6% (0.007)
for the Grad field gap (blue line).

Overall, the steep decline in the education gap in the earlier birth cohorts is driven by
changes in BA field, while the continued decline since the 1950s is driven by a combination of
changes in college majors and graduate attendance, with graduate field playing a significant
role from the early 1940s to the late 1950s.

5.1.1 Contributions of specific BA fields to the trend in the Education Gap

In Figure 3 we disaggregate the education gap in Figure [2] by BA field. For each BA field,
we aggregate the contribution to the gap across all graduate fields, including no graduate
degree (¢ = 0). The sum of the major specific curves by birth year for the education gap
equals the green line for the education gap shown in Figure [2|

The field specific results show that the decline in the education gap between the 1930s and
1960s cohorts is largely caused by the decline in the gender difference in the probability of
majoring in Education, English/Languages/Literature, and Other Humanities, with Business
and Fine Arts also playing a role. The flattening of the education gap curve from the late
60s until the late 70s reflects a slower decline in the contribution of Education, and Other
Humanities that is offset by small increases in the contribution of Computer Science/Math,
Engineering, and Psychology. The decline in the education gap after the late 1970s is driven
by several fields, with Business, Biology, Nursing, and Health contributing to the decline.

Engineering and Computer Science/Math work in the opposite direction.
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5.1.2 Robustness Checks

We obtain very similar results when we perform the decompositions using the female edu-
cation coefficients and male probabilities (see Appendix [E]). In Appendix [G] we explore the
sensitivity of the earnings gap decompositions to alternative measures of the undergraduate
degree probabilities P/* and P™. First, we replace estimates of P/* and P™ based on the
NSCG data with estimates based on the HEGIS/TPEDS data discussed in Section [2] and in
more detail in Appendix [C] The analysis is restricted to cohorts after 1944 because HEGIS
starts in 1966. The results in Appendix Figure are very similar to the NSCG based
estimates even though the gender and cohort specific HEGIS/IPEDS and the NSCG based
estimates differ substantially in some cases. Second, we obtain similar results when we use

simple 3 year moving averages to estimate P/® and P™ rather than using b-splines (see

Appendix Figure [G.3) [

5.1.3 Hourly Wage Rates

To isolate the role that gender differences in annual hours play in the gender gap among
full time workers, in Appendix [K] we repeat the analysis replacing log annual earnings with
log average hourly earnings. Comparing the log wage rate decomposition to the log annual
earnings decomposition, the hourly wage gap is 0.157 smaller in 1931 and 0.023 smaller in
1984. However, the make up of the decreasing trends in the gaps are similar. For log annual
earnings, the total gap, relative return gap, and education gap decline by 63%, 9%, and 67%
respectively from 1931; for log hourly wage the corresponding declines are 57%, 8%, and
64%. The main difference is that the decline in the cohort residual gap between 1931 and
1984 in the log wage case is about 0.11 smaller than the decline in the log annual earnings
case. Most of the difference is between 1931 and 1961 (the year in which the cohort residual

gap is normalized to zero in all of our analyses).

5.2 Decompositions of the Gender Gap in Earnings Using Cohort
Specific Relative Returns

In this subsection, we extend our prior decomposition to allow the relative returns to vary
across birth cohort. This is captured by the additional term 533,
. Figure [4) panel A shows the result of this decomposition. The black line is the estimate

of the gender gap in log earnings across birth cohorts. When allowing for cohort specific

as described in equation

39The decomposition of the gender gap in the occupation component of earnings that we discuss in section
are also robust to using the HEGIS/IPEDS data and to the use of simple 3 year moving averages to
estimate P/* and P/™ rather than using b-splines. The results are in Figure and Figure
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relative returns, we find a larger gender gap in the early cohorts and a smaller gap in the
later cohorts. In the 1931 birth cohort, the total gender gap is 0.68. The total gap decreases
steadily through the 1940s birth cohorts and then continues to decrease at a slower rate,
reaching 0.238 by 1984. Most of the decline is accounted for by changes in the birth cohort
residual gap (o™ — a/®) in favor of women. Recall that the residual gap is common to all
education choices and is normalized to 0 in 1961. It starts at 0.336 in 1931 and decreases
sharply from the 1930s to the late 1940s birth cohorts and then more slowly from 1950 to 0
in 1961. It remains near 0 until 1978 and then declines to -0.021 in 1984.

The contribution of the relative returns to cg to the gender gap is close to 0.2 for all
cohorts (orange dashed line). The education gap (green dashed line) drops from 0.144 in
1931 to 0.089 in 1984. It accounts for 36% of the gender gap on average across cohorts and
37.4% of the total gap for the 1984 birth cohort. But it contributes only 0.055 to the decline
in the gender gap, which is less than half of the 0.128 drop in the constant returns case )]

5.2.1 The Effect of Cohort Specific Relative Returns on the Education Gap

When we allow the relative returns to vary by birth cohort, we surprisingly find that the
education gap declines by only 0.055. In panel C of Figure[d], we decompose the education gap
based on the cohort-specific relative return specification (green line) into its two parts. The
first is ch O/CZO (ngb — Pcf;b), which evaluates the cg specific education gaps using the base
cg (52;) (PCT_Zb o Pc];b)'
This term evaluates the cg specific education gaps using 5$b, the male specific changes in the

year return to cg, 042';0 (light green long dashed line). The second part is >

relative return to cg across cohorts (yellow line) | The relatively flat education gap (green
line) is the sum of a decreasing base year return education gap and an increasing varying
return education gap. The base year return component of the education gap decreases from
0.195 in 1931 to 0.061 in 1984. The curve is similar to the curve for the education gap
based on the constant returns specification of the earnings model (Figure |2 panel A). The
decline means that the male-female difference in choice of cg, ngb — Pcfgb, tends to be falling
across cohorts in fields that were “high-paying” in 1961 (high values of ag;O) and rising in

lower-paying fields. The large shifts of women into Business and out of Education, English,

31 Appendix Figure disaggregates the return gap in Figure panel A into the contributions

> p (ag}]b — a{é’) Pcfgb for each major c. The figure also disaggregates the education gap by major.

32In panel C of Figure |5, we graph >__ ’ 5Z;ngZb, e g 555Pg;b , and the difference between them. The
difference is the sum of >° 52;1’ (Pmb — Pfb) and D (6mb — 6f2)PIP. This graph shows the combined

effects of the interaction between changes in relative returns and field choice on the earnings paths of men

and women. One can see that ch 6§ngng slowly rises from about -0.018 to 0.017 over the whole period,

while 3~ 5£§ PJ? rises initially, falls from about 0.038 (relative to 1961) to 0 in 1961 and is near zero after
that. The net result is to increase the gender gap in earnings by about 0.06 between the 1930s and 1984.
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and the Humanities that we documented earlier are part of the story.

On the other hand, the rise in ), 62’;17 (Pc”g‘b Pg;b) across cohorts indicates that returns
to degree types that are dominated by women declined across cohorts. The two effects par-
tially cancel out and generate the relatively modest decline in the cohort-specific education
gap.

Using the estimates of the cohort specific component of the occupation premiums based on
the Census/ACS data, we have confirmed that relative earnings fell in occupations typically
associated with a degree in Education (such as teachers) and rose in occupations associated
with Engineering degrees (such as engineers), and that changes across cohorts in the field
specific returns favored men relative to women (not shown).

To shed further light on the upward trend in the varying relative return component of

the education gap, >, ; 52;’ (ngb P b) we rewrite it as
Z 6mb Pmb P! b) Edu gap, varying return
= Z (5mb Pm — ) Edu gap, constant probability gap (11)

+ Z (5 PT;Lb _ Pcl;b) — (]56’”'; — 156];)) interaction term,

where we recall that Pc’g” and PCJ; are the cohort invariant gender specific average probability
of obtaining cg, as defined below equation @ Figure [5| I panel A graphs the three terms in
1) The solid yellow line is the graph of ) g 52;’ (ngb Pcf;b) from Figure [4] panel C. As
we have already noted, it increases from about -0.052 to 0.025, favoring men. The graph
of >, (5Z;b (P — Pf) (dark blue dashed line) shows that about 0.03 of that increase is
because relative returns (measured by the returns for males) rose for degrees in fields that
are more popular among men. This increase is reinforced by a positive interaction between
cohort trends in the relative returns and trends in gender differences in education choice
((Pg®— P) — (P — Pf)) (turquoise dashed line). Relative to men, women increasingly

moved away from majors with rising returns.ﬁ

33 Appendix Figure I 0| graphs the contribution of each major to the varying return component of the

education gap, > dcy (Pmb — PfP). For each maJOI: it reports > 52;17 (Pmb— Pf), PO 52;17 (Pm—Pl)
and the interaction term (525’ ((ngb — PIY) — (P — PL)). The trends in >4 (SZ;b (P — Pf)) worked

in favor of men in education, engineering, and to a lesser extent nursing and fine arts, with smaller changes
in both directions in other fields. The trend in nursing favors men until the early 1950s and then partially
reverses.
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5.2.2 Decomposing the Return Gap

In Figure [4] panel B, we decompose the return gap (orange line). From equation ([10]), the
return gap is the sum of two terms, a base year return gap and a varying return gap.
The base year return gap (light green long dashed line) represents the constant component
of the cohort-specific returns across birth cohorts. Its stable magnitude aligns with our
findings from the constant returns specification. It shows that the value of the average
return difference across cg is about 0.2 and that the changes in cg choices of women over
birth cohorts have only a minor impact on their average return relative to men. Interestingly,
the gender gap in the varying returns to cg, >, (52’9”’ — 5£) Pg;b (yellow dotted line) is close
to zero for all cohorts. This holds true even though the values of 672" — §/ are nontrivial for
some fields (not shown). This implies that the weighted average across cg of the gender gap
in 63, is negligible.

In Figure |5 panel B, we decompose the varying return component (solid yellow line) into
its two subcomponents. The blue dashed line is the graph of Y (6" — ¢/7) PJ, which

weights changes in (622" — 6/?) by PJ, the average probability of cg for Women.g It rises
slowly from about -0.025 to 0 in 1960 and varies little after that. Changes in relative returns
benefited men relative to women. However, the rise in Y, (0" — 6/%) P/ is more than
offset by a decline in the interaction term ) ’ (5ga — 5{;) (Ptfgb — f_’jg), the turquoise dashed
line. Across the early cohorts, women moved toward majors in which (50”;17 - 5;fgb) was falling,
leading to a decline in the interaction term of about 0.035 between the 1931 and 1946 cohorts.

After that, the term slowly rises to zero[]]

5.3 Decompositions of the Gender Gap in the Occupation Premium

Using Constant Relative Returns

So far we have decomposed the gender gap in log earnings. In Section [4.1] we expressed log
earnings as the sum of a within-occupation component and an occupation component, which
we also refer to as occupation premium. Here we study the role of occupation choice in shap-
ing the gender gap by decomposing the occupation component of log earnings. Since gender
differences in earnings within an occupation are part of the within-occupation component,
all differences discussed here capture gender differences related to occupation choice.

Figure [0] panel A shows the decomposition of gender differences in the occupation pre-

34 Appendix Figure decomposes the line by reporting Zg (52’;1’ — 6{;)156{] for each major. One can
see that a trend against women in 5Cmgb — 65;’ for Education, Biology, and Other Social Sciences con-
tribute to the rise ch (52’;’ — 5{;)]55;. Appendix Figure also graphs the major specific contributions to

Vg (025" = 0lg) (PLy — Py)-
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mium, gg(it). Across birth cohorts, the total gap (black line) drops from 0.202 to 0.098, while
its share of the overall gap in earnings increases from 31% to 42%. From 1931 to 1963, the
decline is almost linear, with a slope of -0.003 per year. From 1963 to 1984, the gap stabilizes
at around 0.108.

The cohort residual gap (gray long dashed line) starts at 0.035 in 1931, declines to zero
by 1955, and remains at zero through the 1984 birth cohort. Keep in mind that the cohort
residual gap is normalized to be zero in 1961.

The relative return gap in the occupation premium (orange dashed line) is the average of
the cross-occupation returns for men and women, weighted by Pcf;b, the birth cohort specific
cg probabilities for women. The gap is around 0.060. Since the occupation premiums we use
are the same for men and women, the 0.060 gap arises because, for a given choice of ¢ and g,
women end up in lower paying occupations than men. Across cohorts, changes in the female
cg probabilities have little overall impact on this gap, even though we find modest variation
across cohorts for a few specific majors (see Appendix Figure .

The education gap (green long and short dashed line) drives most of the changes in the
occupation premium across birth cohorts. It starts at 0.104, rises slightly to 0.107 in 1936,
and then steadily declines to 0.053 by 1963. From 1963 to 1978, it is relatively stable, before
falling further to 0.043 by 1984.

Figure [6] panel B decomposes the education gap into gender differences in college major,
graduate school attendance given college major, and graduate field of study given gradu-
ate school attendance and college major[’] On average across cohorts, undergraduate field
(magenta dotted line) accounts for 81% of the level of the education gap in the occupation
premium and for most of its decline. Gender differences in graduate attendance conditional
on major (purple dashed line) play a secondary role, hovering around 0 for most of the pe-
riod. The gap due to gender differences in graduate field choice conditional on college major
choice (light blue line) starts at 0.015 in 1931 and ends at 0.013 in 1984. This component
grows to 0.029 in 1940, followed by a slow decline to 0.008 in 1964 and a slight increase after-
ward. Overall, the decomposition in Figure [6] panel B shows that differences in college major
choices and graduate field conditional on college major give men better access to high-paying
occupations, with the narrowing of the gender gap in college major choice contributing the
most to long term trends.

Appendix Figure reports the contribution of specific college majors (and associated
graduate degrees) to the education gap. This figure is the occupation counterpart to Figure 3

for earnings. Business and Education contribute the most to the decline in the college major

35Tt is based on equation but substitutes the occupation premium coefficients 64270 in place of the

earnings coefficients a7’

30



gap, and English /Languages/Literature, Fine Arts, and health related fields also contribute.
Business contributes 0.015 in 1931 and -0.001 in 1984. Education contributes 0.03 in 1931
and 0.01 in 1984. Psychology and Social Work and Computer Science/Math contribute a
partially offsetting increase in the education gap after 1960.

5.3.1 Within and Across Occupation Sources of the Earnings gap

In Figure 7| panel A, we use the earnings and occupation decompositions to separate the
gender gap in earnings into the portion that is within occupations and the portion that
is across occupations. The estimates are based on the constant returns specification. The
thickness of the color bands shows the size of the within and across occupations portions
of the education gap, the relative return gap, the cohort residual gap, and the demographic
gap. The trend in the occupation premium gap (magenta dashed line) is much flatter than
the trend for earnings (black solid line). On average across cohorts, the education gap is
about 59% across occupation and about 41% within occupation. In contrast, 71% of the
relative return gap is within occupation. In 1931, 86% of the cohort residual gap is within
occupation. By 1955, both the within and across occupation components of the residual gap
are near zero (relative to 1961) 9

Panel B performs a similar exercise for the education gap, decomposing the three parts
of the education gap into “across” and “within” occupation components. The contribution of
undergraduate field to the gender gap comes largely through occupation. The same is largely
true for graduate field. In contrast, almost all of the effect of graduate attendance is within
occupation. This finding suggests that getting a graduate degree increases the level of the
job more than the nature of the job. Note that the graduate attendance effect is positive in
early years but turns negative after the 1969 birth cohort, reflecting the growth in female

graduate degree attainment.

5.4 Decomposing the Gender Gap in the Occupation Premium Us-
ing Cohort Specific Relative Returns

Figure [8 panel A presents the decomposition of the occupation premium gjg(it) when allowing
for cohort-specific relative returns. The occupation premium gap (black line) starts at 0.206
in 1931 and declines to 0.102 in 1984. The occupation premium gap accounts for 30.2% of
the overall gender gap in log earnings in the 1931 cohort and 41.0% in the 1980s cohorts.

These estimates are similar to the estimates based on the constant returns specification.

36 After 1961, the within occupation cohort residual gap has a small temporary increase up to 0.015 through
the 1960s to the mid 1970s cohorts, but returns to zero by 1984.
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The paths of the cohort residual gap in the occupational premium (relative to 1961) (gray
dotted line) and the education gap (green dashed line) are also similar to the results for the
constant returns specification reported in Panel A of Figure[6] The decline in the education
gap contributes 0.087 to the decline in the occupation premium gap |

The cohort-specific return gap (orange line) in the occupation premium starts at 0.035
in 1931 and rises to 0.059 by 1984. Panel B shows that the return gap evaluated at the base
year difference in returns dfgo — ézfg averages 0.059 and declines slightly across cohorts (light
green dashed line). This is only 0.001 smaller than the constant relative return gap from
Section [5.3

The increase in the cohort-specific return gap is primarily driven by the cohort varying
return component - ; (gézb — gfgb) Pcfgb (Panel B of Figure , yellow line). The line is upward-
sloping from 1931 to 1953 and constant after that. Notably, it starts with negative values
and then increases to zero. Since gjg(it) does not depend on gender or birth cohort, the term
ch (52;’ — 5{;) Pcfgb captures cross cohort trends in gender differences in the relationship
between occupation and cg. The upward slope means that although the cohort-specific
return gap initially favors women (i.e., women in the early cohorts chose higher-paying
occupations than men with the same education fields, relative to the 1961 birth cohort), this
advantage diminishes over time and eventually vanishes, increasing from -0.026 to -0.002.

As a robustness check, we also perform decompositions using cohort and age specific
occupation premiums, gjg‘(’it). This check also allows us to examine whether changes across
cohorts in occupation premiums also contribute to the trend in the gender gap in the occu-
pational component of earnings. When estimating these premiums, we restrict the cohort
specific variation in the occupation premiums around the value in 1961 to be additively
separable from the occupation specific age profiles, as discussed in Appendix [H.1] With this

restriction, ?72?#) can be written as
ot = o + 1,

where 79¢ is the age specific value of the occupation premium in the base year (1961), 7° is
the cohort specific occupation component, and we have suppressed the ¢ and ¢ subscripts.

Appendix Figure presents decompositions using 7°* as the dependent variable. The
total gap, education gap, and residual gaps are slightly large prior to the late 50s birth
cohorts than the estimates in Figure [§| based on 2, but the trends are very similar, which is
reassuring.

We now address the question of how much of the upward trend in the relative return

37The decomposition of the education gap into college major, graduate school attendance, and graduate
field in Figure [8| panel D is also similar to decomposition in the constant returns case.
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gap is driven by (1) changes in the mix of majors, (2) changes in the mapping from cg to
o evaluated at the base year returns for each age, and (3) the change in the occupation
premiums across birth cohorts.

Changes in the mix of majors evaluated at the gender difference in base year returns
a2’ — &l contribute very little to the trend in the return gap (Appendix Figure[H.1} dashed
light green line). To isolate the second factor, we decompose % (in place of §°¢). To isolate
the third factor, we decompose 2, which captures the change in the payoff to occupation
o. Appendix Figure compares the return gap decompositions for the entire occupation
component 7°* (panel A), for 4°¢ (panel B), and for 4° (panel C). By construction, the sum of
the lines in panels B and C equals the corresponding lines in panel A. Of the 0.029 increase
in the varying return gap between 1931 and 1960 (panel A, yellow-short dashed line), 0.023 is
caused by changes in the mapping from cg to occupations that on balance favor men (yellow
short dashed line, Panel B). Only 0.006 of the increase is caused by changes in the occupation
premiums that favor men (yellow short dashed Panel C). This further decomposition reveals
that while most components in the gender pay gap decrease over birth cohorts and favor
women, changes across cohorts in the mapping from cg to occupation choices have favored
men by sorting them into better paying occupations. Without this component, which is
-0.029 in 1931, the occupation gap would have been 18% higher, and the overall earnings
gap would have been 4% higher.

6 Conclusion

We study the decline in the gender gap among full-time college-educated individuals born
between 1931 and 1984, focusing on the role of college major choice, graduate degree at-
tainment and field, and field-specific returns in explaining the gender gap. Recent papers
such as |Altonji et al. (2012)) and |Sloane et al. (2021) have shown that, for cohorts since
1950, gender differences in college major choice contribute substantially to the gender gap,
and that differential trends in major choice lead to some narrowing of the gap. We go back
much further in time and incorporate graduate education into the analysis. By going back
to the early 1930s birth cohorts, we contribute new facts about the contribution of type of
higher education to the large reduction in the gender gap that occurred in earlier cohorts. By
incorporating graduate education, we can assess the importance of the 21 percentage point
change in the gender gap in graduate degree attainment across birth cohorts. We can also
assess how shifts in men’s and women’s graduate field choices have influenced the gender gap.
The extension back in time is not straightforward because the earliest wave of the National

Survey of College Graduates only includes earnings data back to the 1990 calendar year.
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We address this limitation by supplementing the NSCG data with information about gender
specific age and cohort effects on earnings based on the 1960-2000 Census and 2001-2018
ACS.

In brief, we find that much of the large gap in earnings between the 1931 and 1950 cohorts
is due to a cohort specific “residual component” that shifts the gender gap in earnings by the
same amount for all college graduates. Most of the decline is within occupation, especially for
the early cohorts. The residual gap varies little for the 1951 to late 1970s birth cohorts, after
which it resumes its decline. The factors behind the residual component are not the subject
of our paper, but the extensive literature on the long term trend in the gender gap suggests
changes in total labor experience at a given age, hours per week, lower fertility, shifting
gender norms and preferences affecting occupation choice, and reduced discrimination against
women have all played a role.

Second, we find that gender differences in the relative return to undergraduate and grad-
uate degree combinations contribute to the gender gap, but very little to the decline in the
gender gap over the full time period.

Third, we study and further decompose the education gap into the contributions from
college major choice, graduate degree attainment, and graduate field. When evaluated at
fixed relative returns to each degree type, we find that the education gap is large for the
early cohorts but declines substantially and is an important part of the narrowing of the
gender gap. However, to our surprise, this decline is mostly offset by cohort trends in the
relative returns to specific fields that favored men. Overall, the education gap accounts for
only 0.055 of the decline, which is very little of the total decline in the gender gap in log
earnings.

How will the choices of college major and graduate field affect the gender gap in career
earnings of more recent cohorts? Only time will tell, but we conducted a simulation in which
we set the marginal probabilities P2 of choosing each major to the average of the 1991, 1992,
and 1993 cohorts while setting conditional probabilities of graduate school choices and the
earnings model variables to the values for the 1984 cohort. The results show a small widening
of the education gap by 0.01213_8-] It remains to be seen whether changes in graduate education
conditional on college major or in relative returns will amplify or offset this change.

We conclude with several caveats. First, we decompose the cohort specific gender gap
for men and women who work full time. This is a well-defined question, but it would also be
interesting to know how changes across cohorts in (1) who earns college degrees and (2) who
works full time conditional on having a college degree contribute to changes in the earnings

gap among college educated workers. In Appendix [[Jwe provide evidence based on test scores

38See Appendix Table J.7.
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that differential trends in selection may have worked against the narrowing of the gender
gap, although the changes are only modest. One could supplement our research by drawing
on analyses from other papers that have studied changes in selection into higher education
and into employment. Second, we rely on OLS to estimate the returns to undergraduate
and graduate degrees. Our results for the specification that assumes constant returns across
birth cohorts are robust to using the method developed in |Altonji and Zhong (2021) that
allows us to treat graduate degree choices as endogenous, but we do not have an alternative
to OLS for college major. It is also possible that selection into the degrees has changed
across cohorts in ways that alter the estimates of relative returns. Finally, more research
is needed on the factors contributing to the large changes in education choices of both men

and women that we document.
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Table 1: Regression Estimates of the Earnings Gap between Men and Women

D ©® ® O
Male (1931-39 birth cohorts) 0.494***  (.349***  (.317%** (.213%***
(0.025)  (0.024)  (0.023)  (0.021)
Male (1940-47 birth cohorts) 0.447**¥*  0.328*%**  0.296*** (.196***
(0.025)  (0.024)  (0.023)  (0.021)
Male (1948-63 birth cohorts) 0.371%*¥*  0.278%**  (.255%** (.165%**
(0.026)  (0.025)  (0.024)  (0.023)
Male (1964-84 birth cohorts) 0.339%** 0.271%** (.257*%* (.162%***
(0.028)  (0.027)  (0.026)  (0.024)
Constant 10.88*#F*  10.97FK¢  10.82%F**  11.02%**
(0.026)  (0.027)  (0.026)  (0.025)
Baseline controls Y Y Y Y
College major Y Y Y
Grad field of study Y Y
Occupation Y
N 361,054 361,054 361,054 335,757

Notes: Standard errors in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001. The reported estimates are
for our race reference group, white and non-Hispanic individuals, averaged from ages 28 and 52. Baseline
controls include a cubic in age interacted with a male dummy, a cubic in birthyear, race indicators interacted
with gender, and parent education dummies. We also include a regression index of interactions between age
and year of birth as a control. The coefficients that define the index are estimated using the Census/ACS
data, as discussed in Section

Figure 1: Aggregate Trends of College Majors and Graduate Attainment by Gender
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Notes: Panels A-E show the proportion of men and women in specific college majors by birth cohorts
between 1931 and 1984. Panel A is Business, Marketing, and Economics majors. Panel B is Computer
Science and Mathematics. Panel C is Engineering. Panel D is English /Languages/Literature and
Education. Panel E is Psychology and Social Work. Panel F shows that among college graduates, the
proportion of men and women with graduate degrees by age 35 by birth cohort. The blue dash line shows
the male proportion and the orange solid line shows the female proportion. The proportions are based on 3

year moving averages and are calculated using the NSCG.
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Figure 2: Decomposition of Log Earnings, Constant Returns
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Notes: Panel A shows the decomposition of the predicted gender gap in log earnings for each birth cohort
averaged from age 28 to 52. The black line shows the total gender log earnings gap, the orange line shows
the portion of the gap at birth year b explained by the gender differences in returns to degrees (including
the 1961 value of a component common to all college graduates), the green line shows the education gap,
the gray line shows the cohort residual gap that is not related to education fields (normed to 0 in 1961),
and the red line shows the demographic control gap. The estimates are constructed using OLS estimates of
equation (4). The NSCG base year samples are used with cross sectional weights. Ages are restricted to be
between 23 and 59. By construction, Total gap = Return gap + Education gap + Birth cohort residual
gap + Demographic gap. Panel B shows the decomposition of the education gap based on equation .
The green line is the education gap, copied from Panel A. The pink line shows the contribution of college
majors, the purple line shows the contribution of graduate attendance, and the blue line shows the

contribution of graduate degree field conditional on college major.
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Total Contribution

Figure 3: Disaggregating the Education Gap by College Major
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Notes: The figure shows the education gap disaggregated into the contribution of each college major.
The subfigures plot >, (aZ;O - am*)(Pchb - ch;b) for each major ¢, where o is the average of the

earnings intercepts o/ggo weighted by average of the c,g probabilities for men and women. Specifically,

mk — m0 D = . 1. . . 3
= D o Og Peg, where P, is the average probability for each cg combination across sex and

o™ =
birth cohorts. We center ag}]O around o™ to remove the influence of choice of earnings unit (annual),
choice of the price deflator, and the presence in ag’;o of the 1961 value of a gender specific component

that is common to all cg combinations. The a™* component sums to zero in » | cg a?g;O (ngb — Pcfgb>

but not in the ¢ specific components of that sum. The male and female probabilities for each ¢
are presented in Appendix [B:I] The curves in the major specific panels sum to the education gap
graphed as the green line in Figure [2l The probability pr shown in each subfigure is P.
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Figure 4: Decomposition of Log Earnings, Cohort Specific Relative Returns
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Notes: Panel A shows the predicted gender gap in log earnings for each birth cohort averaged from age 28
to 52. The black line shows the total gender log earnings gap, the orange line shows the portion of the gap
at b explained by the gender differences in returns to degrees, the green line shows the education gap, the
gray line shows the cohort residual gap that is not related to education fields, and the red line shows the
demographic control gap. The coefficient estimates are from regression model . Panel B decomposes

the return gap, ch (a?}o + 52”1’ afo 5fb) x P™ into two components. The light green line uses the

cg ?
base year return a@o, so it is comparable with the orange in Figure |2l The yellow uses the gender specific,
cohort varying relative return (5mb Panel C decomposes the education gap, ) . . aggb (ch - P b) into two

components in the same way as panel B. They sum up to the green line, the education gap. Panel D
decomposes the base year return education gap into three components, the contributions of undergrad field
in pink, grad attendance in purple, and grad field in blue. They sum up to the education gap with base
year return.
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Figure 5: Decomposition of the Varying Return Components of the Education and Return
Gaps in Log Earnings
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Notes: Panel A decomposes the varying return component of the education gap,

S mb (Pmb - Pc];b). The yellow solid line is, 3=, o7 (Pm® — P£Y), the same as in Figure {4l panel

cg ~cg cg cg ~¢cg c9

C. The dark blue dashed line is the graph of 3 (52’3’ (PZZ - PCJ;) where PJj — Pc’; is the difference

in average probability for men and women (summand labeled on the figure). The interaction term

> 5?;’ ((Pc’gb — ng’) — (Pg'; — PCJ;)) is the light blue dotted line. Panel B shows the return
gap using the gender-specific, cohort varying relative returns in the decomposition of log earnings
(vellow solid line), >, ((523’ - 5{5 ) PCJ;b. This line is the same as the yellow line in Figure {4 panel

B. The dark blue dashed line uses the average probability for women (summand labeled on the
figure). The interaction term (52;17 — 5@5’) <ch;b — ]53;) is the light blue dotted line. Panel C

shows the overall gap in the contribution of the gender-specific, cohort varying relative returns in
the decomposition of log earnings (green solid line) and the raw sums by gender (blue dashed line
for men and red dotted line for women).
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Figure 6: Decomposition of Occupation Premium, Constant Returns
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Notes: The figure shows the predicted gender gap in the occupation premium for each birth cohort
averaged from age 28 to 52. The occupation premiums are estimated as described in section [4.5]

and are used as the dependent variable in equation to estimate the gender gap. The definitions
of the lines are the same as Figure [2|
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Figure 7: Within and Across Occupation Decomposition, Const. Rel. Returns Case
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Notes: Panel A shows the predicted gender gap broken down by the sources of the gap, i.e. return,
education, cohort, or demographic, and by within or across occupation effects. Panel B shows the
education gap broken down by the three education choices, i.e. college field, graduate school
attendance, or graduate school field, and by within or across occupation effects. The contributions
are stacked to show how they constitute the total gap. Negative gaps are shown below the 0 axis,
so the total earnings and occupation gaps are smaller than the sum of the positive gaps. The
black solid line and pink dashed lines in panel A are the total gap in earnings and in the
occupation premium, respectively. The corresponding lines in panel B are for the education gap.
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Figure 8: Decomposition of Occupation Premium, Cohort Specific Relative Returns
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Notes: This figure shows the predicted gender gap in occupation premium for each birth cohort
averaged from age 28 to 52. The occupation premiums are estimated as described in section and
are used as the dependent variable in equation to estimate the gender gap. The definitions of
the lines are the same as Figure [4]
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Online Appendix

A  The NSCG and Census/ACS Data

This data appendix summarizes the NSCG data we use, the weights, our sample restrictions,
variable definitions, and crosswalks. Because we used the NSCG in our previous papers,
including |Altonji and Zhong (2021)) and |Altonji et al. (2023)), we draw heavily from those

papers’ data sections and appendices, with parts of the discussion taken verbatim.

A.1 NSCG Data

We employ data from the NSCG, which is part of the Scientists and Engineers Statisti-
cal Data System (SESTAT) sponsored by the National Center for Science and Engineering
Statistics (NCSES) within the National Science Foundation (NSF). The NSCG 1993, 2003,
2010-2019 can be weighted to be representative of the U.S. population with bachelor’s de-
grees.

The NSCG 1993 and 2003 are, respectively, subsamples of the 1990 and 2000 decennial
census long form respondents who had a bachelor’s degree. From 2010 on, the NSCG employs
a new rotating sampling strategy. The NSCG 2010 includes respondents from previous waves
but is drawn primarily from respondents to the 2009 American Community Survey (ACS).
For example, the sample for the NSCG 2013 combines a subset of the interviewees from the
NSCG 2010 and a subset of interviewees with a BA degree from the ACS 2010; the sample
for the NSCG 2015 combines a subset of NSCG 2013 and a subset of interviewees with a BA
degree from the ACS 2013.

We also use information from a version of the NSCG 1993 that is available from the
Inter-university Consortium for Political and Social Research (ICPSR). The ICPSR version
includes several variables from the 1990 Census, including occupation based on the 1990
census classification, employment, earnings, and work hours in 1989. In addition to using
the 1990 Census information, we obtain information about occupation in 1988 from an NSCG
1993 question. We created occupation categories that are consistent across the census and
SESTAT.

A.2 Weights

We construct weights to make the pooled sample representative of the US population of

college graduates over the years of our sample, and we use weights unless otherwise noted.
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Let weight;s denote the survey weights provided by NCSES, where ¢ denotes the person
and s denotes a specific wave of a survey, such as the NSCG 2003. We standardize weights
across NSCG waves by preserving the relative weights within each survey while accounting
for varying sample sizes across surveys. We divide the survey weight by the sum of weights
of all observations from the survey and then multiply by the number of observations.

fgrv—adj _ wezghtit < NS

weight
Zf\ﬁl weight ;s

A.3 Sample restrictions

We use two primary samples in our analysis. For both samples, we restrict the age of
respondents to between 23 and 59. The first is the sample we use to calculate the ¢ and cg
specific probabilities. For this sample, we impose a few restrictions. First, we only include
respondents from the 1988, 1990, 1993, 2003, and 2010-2019 waves of the NSCG. Second, for
respondents who were surveyed in more than one of the NSCG waves that we draw from, we
only include their most recent survey response. Third, we restrict the sample to those born
after 1930, and before 1984 (Earnings decomposition estimates are the same to 2 decimals
if we include observations through the 1995 birth cohort). With these restrictions in place,
in total, our probability sample includes 344,101 unique observations, of which 158,938 are
for women and 185,163 are for men. Of these, 62,220 women and 66,313 men have advanced
degrees.

Our second primary sample is the one we use for the regressions prior to our decom-
position analysis. For this sample, we restrict individuals to be (1) full-time workers, (2)
must earn at least $5,000 annually, (3) and they must not be enrolled in any educational
program in the year that they were surveyed. We define an individual as a full-time worker
if she reported working full-time or if she worked at least 41 weeks per year and at least 35
hours per week. We used 41 weeks to accommodate the employment arrangements of many
teachers. With these restrictions, our total sample includes 409,358 observations, 243,156
of which are unique respondents. Our sample contains 159,175 (98,729 unique) women and
250,183 (144,427 unique) men. Among them, 65,602 (40,051 unique) women and 88,861

(51,432 unique) men have advanced degrees.

A.4 Variable definitions

log earnings: log earnings is defined as the annual salaried earnings of the respondent.

We deflate all earnings to 2013 dollars, and we drop all respondents with earnings less than

$5,000.
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Log hourly wage: log hourly wage is constructed by dividing respondent’s annual
salaried income by the product of their annual weeks worked and their average hours worked
per week. As with log earnings, we deflate all earnings to 2013 dollars, and drop all respon-

dents with earnings less than $5,000.

A.5 ACS Data

The second dataset is the Census/ACS data. We use the Census 5% samples from 1960 to
2000, and the 2001 to 2018 ACS data, restricting the sample to people with 4 or more years
of college in the 1960 to 1990 samples, and people with a bachelor’s degree or higher in the
samples after 1990. We deflate earnings to 2013 dollars. We mirror restrictions imposed
on the NSCG earnings sample by further restricting the sample to workers who were not
enrolled in school, earn more than $5,000, and who work 35 or more hours per week and
40 or more weeks per year. Top-coded earnings are adjusted by multiplying the top coded
value with 1.5. We remove observations with imputed values for the variables we use.

The 1960-1980 Censuses report years of schooling attended and years of schooling com-
pleted as the education measures rather than degree attainment. This data limitation poses
challenges in defining the population of individuals with a college degree and with a graduate
degree. Based on |Park| (1996); [Frazis et al.| (1995); |Ureta and Welch (1998)); Jaeger (1997);
Kominski and Siegel (1993))’s assessments of the correspondence between years of schooling
completed and degree attainment as well as our own analyses, a case can be made for set-
ting G(i)=1 for individuals with 18 or more years of completed schooling and G(i) = 0 for
individuals with 16 or 17 years of completed schooling. But in the end we set G(i) = 1 for
individuals with 17 or more years of completed schooling and to 0 for those with 16 years.
For the 1990 and 2000 Census and the ACS we use responses to direct questions about degree
attainment.

We use the Census/ACS data to estimate occupational earnings premiums, which serve
as the dependent variable in some of our analyses using the NSCG. As we explain in Section
, we also use the Census/ACS to estimate the regression coefficients relating earnings to
a polynomial in birth cohort and age. We use the coefficients to constrain the interactions

between birth cohort and age when we estimate earnings functions in the NSCG.

A.6 Crosswalks

We aggregate 157 postsecondary fields into 19 undergraduate majors and 19 graduate majors.
The aggregations are provided in |Altonji and Zhongl (2021)’s Online Appendix Tables Bl
and B2.
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We created occupation categories that are consistent across the census and SESTAT.
In Altonji and Zhong (2021)’s Online Appendix, Table B3 reports the shares of the 363
disaggregated fields in the 66 consistent categories (from column (3) to column (2)), and the
shares of those 66 consistent categories in the 21 aggregated occupations (from column (2)
to column (1)). The occupational earnings premiums are constructed using the 1960, 1970,
1980, 1990, and 2000 Census 5% samples in addition to the 2001-2018 waves of the ACS.

The construction of the occupational premiums are described in Section [4.5]

A.7 Summary statistics

Tables and below provide summary statistics for our regression decomposition sample
described above, where Table provides summary statistics for the women in this sample,

while Table [A.2] does so similarly for men.
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Table A.1: Summary Statistics: Female Sample

1930s 1940s 1950s 1960s 1970s 1980-1984 1985 -1995 Total (Analysis Sample)
(1) 2 ®3) 4) () (6) (M) 8

Total N 4,081 17,053 35,773 38,317 23,935 17,806 22,210 136,965
Annual earnings 61163 [34141] 64893 [37795] 68656 [46746] 70558 [55964] 77301 [56713] 70267 [49743] 59860 [44085] 70216 [50582]
Age surveyed 55.25 [2.31] 47.81 [4.45] 42.71 [8.24] 39.31 [10.13] 37.67 [5.44] 32.48 [2.96] 28.42 [2.43| 40.56 [8.94]
Year earnings obs. 1991.54 [1.50]  1993.33 [4.10]  1997.64 [8.40] 2003.12 [10.52] 2012.11 [5.14] 2014.66 [2.68] 2015.66 [2.15] 2003.20 [10.60]
Birth year 1936.29 [2.21]  1945.52 [2.71]  1954.93 [2.84]  1963.81 [2.68]  1974.44 [2.88] 1982.18 [1.41] 1987.24 |1.88] 1962.64 [12.41]
Race/Ethnicity
Asian 378 (4.7%) 1,730 (5.3%) 3,400 (5.3%) 4,236 (6.1%) 3,543 (9.2%) 2,797 (9.8%) 3,678 (9.6%) 16,084 (6.6%)
Black 675 (9.2%) 2,473 (8.2%) 5,186 (9.2%) 4,664 (8.7%) 2,761 (10.4%) 1,938 (7.9%) 2,320 (8.3%) 17,697 (9.0%)
Native American 51 (0.3%) 216 (0.4%) 414 (0.5%) 374 (0.6%) 299 (0.9%) 221 (0.6%) 273 (0.7%) 1,575 (0.6%)
White-H 26 (0.3%) 214 (0.7%) 1,149 (2.2%) 2,110 (3.9%) 2,531 (7.4%) 2,061 (7.4%) 2,673 (10.0%) 8,091 (3.8%)
White-NH 2,919 (85.1%) 12,215 (84.8%) 24,837 (81.7%) 26,001 (79.4%) 13,947 (69.5%) 9,932 (70.9%) 11,936 (67.1%) 89,851 (78.4%)
Other 32 (0.3%) 205 (0.6%) 787 (1.2%) 932 (1.3%) 854 (2.6%) 857 (3.4%) 1,330 (4.3%) 3,667 (1.6%)
Father Education Level
Less than high school 1,613 (38.5%) 5,297 (28.59 7,425 (18.5% 5,119 (11.8%) 2,185 (8.7%) 1,224 (5.8%) 1,450 (6.4%) 22,863 (15.7%

High school diploma

Some college
College degree

Graduate education

960 (23.5%)
659 (17.1%)
432 (10.2%)
417 (10.7%)

Mother Education Level

Less than high school
High school diploma

Some college
College degree

Graduate education

1,447 (32.8%)
1,309 (31.8%)
770 (20.5%)
386 (10.6%)
169 (4.3%)

(28.5%)
4,560 (28.1%)
3,025 (18.6%)
2,145 (12.8%)
2,026 (11.9%)

4,444 (22.1%)
6,261 (39.2%)
3,487 (21.6%)
1,917 (11.4%)
944 (5.6%)

(18.5%)
0.022 (28.7%)
6,782 (19.7%)
6,033 (17.4%)
5,611 (15.7%)

6,344 (14.2%)
13,357 (40.0%)
8,207 (23.7%)
5,010 (14.4%)
2,855 (7.7%)

10,093 (28.0%)
7,809 (20.5%)
7,773 (20.4%)
7,523 (19.3%)

4,595 (9.9%)

13,253 (36.6%)
9,404 (25.1%)
6,921 (18.2%)
4,144 (10.2%)

24.9%)
22.9%)
22.7%)
20.8%)

5,641
5,228
5,657
5,224

o —

2,334 (8.5%)
6,414 (29.1%
6,217 (26.5%
5,430 (22.1%
3,540 (13.8%

AAAA
NSNS

3,629 (24.2%)
3,903 (22.0%)
4,499 (23.4%)
4,551 (24.6%)

1,186 (5.3%)
3,822 (23.5%)
4,724 (28.0%
4,652 (25.0%)
3,422 (18.2%)

4,507 (22.3%)
4,604 (20.8%)
5,800 (26.4%)
5,759 (24.1%)

1,447 (5.8%)
4,167 (20.7%)
5,634 (27.1%)
6,392 (26.9%)
4,570 (19.6%)

o~ —

( )
34,805 (27.2%)
27,406 (20.5%)
26,539 (18.9%)
25,352 (17.8%)

20,350 (12.8%)
44,416 (35. 2%)
32,809 (24.6%)
24,316 (17.3%)
15,074 (10.0%)

Education,"
"missing,

n

includes masters, professional, and doctorate degrees.
which was absorbed into the "Less than high school" category.

Notes: Table reports the summary statistics for all female observations in our regression sample. All continuous variable (Annual
Earnings, Age surveyed, Year earnings observed, and Birth year) cells report first the mean and then the standard deviation
(in brackets) from the unweighted sample. For all categorical variables (Total N, Race/Ethnicity, and Father/Mother Education
Level), the cells report the unweighted N count first, and then the weighted percent of the total decade sample (in parentheses).
The Race/Ethnicity category of Black includes both black Hispanics and Black non-Hispanics. Column (8) reports the totals for
the sample used in our analysis (1931 - 1984), which includes columns (1) through (6). The education level category, "Graduate
For mother’s education, there was an additional category of
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Table A.2: Summary Statistics: Male

Sample

Variable 1930s 1940s 1950s 1960s 1970s 1980-1984 1985 -1995 Total (Analysis Sample)
1) 2 () ) (5) (6) () ®)

Total N 10,813 34,378 62,390 61,325 34,200 20,983 26,094 224,089

Annual earnings 104647 [81634] 98356 [71323] 94420 [71219] 95403 [79881] 99103 [79187] 87434 [63412] 74535 52459 05847 [74882]

Age surveyed 55.38 [2.36] 47.72 [4.47) 42.67 [8.36] 40.74 [9.90] 38.27 [5.24] 32.57 [2.98] 28.71 [2.45] 41.91 [8.90]

Year earnings obs. 1991.31 [1.49] 1993.15 [4.13] 1997.58 [8.58]  2004.55 [10.38]  2012.47 [4.95] 2014.79 [2.71] 2015.88 [2.11] 2002.39 [10.67]

Birth year 1935.94 [2.31] 1945.43 [2.73] 1954.91 [2.85] 1963.81 [2.73] 1974.20 [2.88] 1982.22 [1.43] 1987.16 [1.86] 1960.48 [12.48]

Race/Ethnicity
Asian

Black

Native American
White-H
White-NH

Other

820 (3.8%)
653 (3.8%)
102 (0.3%)
127 (0.6%)
9,049 (91.3%)
62 (0.3%)

Father Education Level

Less than High School
High school diploma

Some college
College Degree

Graduate Education

4,746 (43.2%)
2,628 (24.8%)
1,486 (14.0%)
1,111 (10.5%)
842 (7.5%)

Mother Education Level

Less than High School
High school diploma

Some college
College Degree

Graduate Education

3,907 (33.9%)
4,115 (39.3%)
1,561 (15.1%)
941 (9.2%)
289 (2.5%)

2,711 (3.8%)
2,178 (4.0%)
339 (0.3%)
525 (0.8%)
28,187 (90.5%)
438 (0.7%)

10,497 (29.2%)
10,563 (31.6%)
5,765 (17.4%)
4,187 (11.8%)
3,366 (10.0%)

8,482 (21.8%)
15,260 (46.5%)
5,791 (17.4%)
3,423 (10.1%)
1,422 (4.1%)

5,399 (4.3%)
4,273 (4.7%)
519 (0.4%)
1,741 (1.5%)
49,409 (88.1%)
1,049 (1.0%)

11,142 (16.1%)
18,334 (31.3%)
11,074 (17.7%)
12,087 (19.2%)

9,753 (15.8%)

A~~~ o~

9,886 (12.8%)
26,783 (45.4%)
12,223 (19.8%)
9,173 (15.2%)
4,325 (6.7%)

6,779 (6.0%)
3,769 (5.2%)
483 (0.6%)
3,494 (4.2%)
45,571 (82.8%)
1,229 (1.3%)

6,948 (10.0%)
16,059 (26.5%)
11,085 (18.5%)
14,456 (24.0%)
12,777 (21.1%)

7,037 (9.4%)
22,984 (38.5%)
13,311 (22.8%)
11,815 (19.4%)
6,178 (10.0%)

5,696 (11.3%)
2,194 (6.0%)
408 (0.9%)
3,266 (7.1%)

21,760 (73.2%)
876 (1.6%)

2,594 (7.1%)
7,736 (23.3%)
6,540 (19.2%)
9,023 (25.6%)
8,307 (24.8%)

3,130 (7.6%)
9,709 (29.6%)
7,774 (23.3%)
8,182 (24.3%)
5,405 (15.3%)

o~ —

4,007 (12.2%)
1,157 (5.1%)
193 (0.6%)
1,918 (6.8%)
12,807 (72.5%)
811 (2.8%)

1,075 (4.1%)
4,027 (21.6%)
4,069 (19.5%)
6,156 (30.1%)
5,656 (24.8%)

1,387 (4.5%)
4,770 (24.0%)
4,623 (23.7%)
5,995 (29.1%)
4,208 (18.7%)

4,719 (12.1%)
1,345 (5.0%)
210 (0.8%)
2,349 (8.4%)

16,340 (70.2%)
1,131 (3.5%)

1,199 (4.6%)
4,724 (19.9%)
4,754 (17.8%)
7,967 (30.4%)
7,450 (27.3%)

1,226 (4.4%)
5,232 (21.1%)
5,790 (22.0%)
8,425 (32.1%)
5,421 (20.4%)

25,412 (6.2%)
14,224 (4.9%)
2,044 (0.5%)
11,071 (3.2%)
166,873 (84.0%)
4,465 (1.2%)

37,002 (16.1%)
59,347 (27.9%)
40,019 (18.0%)
47,020 (20.4%)
40,701 (17.7%)

33,829
83,621
45,283 (20.7%
39,529 (17.4%
21,827 (9.0%)

13.3%
39.7%

,\,\,\,\
OIS

Notes: Table reports the summary statistics for all male observations in our regression sample. All continuous variable (An-
nual Earnings, Age surveyed, Year earnings observed, and Birth year) cells report first the mean and then the standard devi-
ation (in brackets) from the unweighted sample. For all categorical variables (Total N, Race/Ethnicity, and Father/Mother
Education Level), the cells report the unweighted N count first, and then the weighted percent of the total decade sample (in
parentheses). The Race/Ethnicity category of Black includes both black Hispanics and Black non-Hispanics. Column (8)
reports the totals for the sample used in our analysis (1931 - 1984), which includes columns (1) through (6). The education
level category, "Graduate Education," includes masters, professional, and doctorate degrees. For mother’s education, there
was an additional category of "missing," which was absorbed into the "Less than high school" category.



B NSCG Estimates of Aggregate Trends in College and
Graduate Majors by Gender

We estimate the probabilities of men and women choosing each college major by birth cohort.
Figure shows the aggregate trends. We also estimate the probabilities of men and women
choosing each graduate major conditioning on having a graduate degree by birth cohort and

show the results in Figure The estimates are based on 3 year moving averages.

Figure B.1: Aggregate Trends in College Majors by Gender
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Notes: The figure shows the proportion of men and women in specific college majors by birth
cohorts from 1931 and 1984. The blue dashed line shows the male proportion and the orange solid
line shows the female proportion. The estimates are based on 3 year moving averages. The early
birth years for men in Nursing, women in Marketing, and women in Other SE Fields are not
reported due to low cell counts.
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Figure B.2: Aggregate Trends of Graduate Fields by Gender
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Notes: The figure shows the proportion of men and women in specific graduate fields by birth
cohorts from 1931 and 1984, conditional on having a graduate degree. The blue dash line shows
the male proportion and the orange solid line shows the female proportion. Some observations are
omitted due to small cell counts. Although we have 19 graduate degree categories, there are 20
panels because we merge together Nursing and Health Administration fields for men due to small
cell counts. The estimates are based on 3 year moving averages.
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C Estimates of Trends in BA and Graduate Degrees Based
on HEGIS and IPEDS

In our decomposition, we rely on having the marginal distributions of undergraduate and
graduate degrees. The NSCG over-samples graduates from STEM fields and relies on grad-
uates to recall their exact degree name, which may have been obtained many years ago. We
then use sample weights to create a nationally representative sample. An alternative is to use
the HEGIS/IPEDS data to create estimates of the marginal distributions of undergraduate
and graduate fields of study. Note that the HEGIS/IPEDS data cannot be used to estimate
probabilities of graduate fields conditional on undergraduate field. It has the disadvantage
that we must make assumptions about the age at which people obtain undergraduate and
graduate degrees. Furthermore, the HEGIS/IPEDS data includes degrees obtained by for-
eign students who do not remain in the US. This may lead to bias to the extent that field
choices of such students differ by gender from those who reside in the US.

To use HEGIS/IPEDS data, we relied on multiple crosswalks to aggregate the degrees
to the 19 undergraduate and graduate classifications used in the paper. The HEGIS data
spans from 1966-1985. During this period, it used three different classification systems. The
first two classifications, 1966-1969 and 1971-1982, use a classification unique to HEGIS. The
taxonomy from 1982-1985 uses an older form of CIP codes that would become the basis of
the subject codes used in IPEDS. For each taxonomy, we created a crosswalk between the
HEGIS dataset and the NSF degree classification used in the NSCG surveys. We then used
our existing crosswalk to aggregate into our 19 undergraduate and graduate degrees. There
is no HEGIS data for 1970.

The IPEDS data spans from 1985-2019. All years of the data use the CIP codes to classify
degree subjects, though the classifications are updated at the beginning of every decade. We
use crosswalks provided by the National Center for Education Statistics (NCES) to convert
all CIP codes to the 2010 classification system. We then use the 4-digit CIP code to aggregate
into our 19 undergraduate and graduate degrees. In 1985, we observe data from both HEGIS
and IPEDS and use the average of the two.

Figures and show the marginal distributions of undergraduate degrees in the
NSCG (blue), the marginal distributions from HEGIS/IPEDS (red), and their difference
(green). The NSCG estimates are based on the b-spline approach discussed in section m
Since HEGIS/TPEDS only provides the year the degree was conferred, we assume people are
22 years old when they receive their degree to impute their birth year. This assumption
allows us to compare the marginals for birth cohorts going back to 1944. The NSCG shows
more graduates with engineering and computer science/math degrees than HEGIS/IPEDS
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for both men and women. In business, the NSCG based estimates are very similar to the
HEGIS/IPEDS for men. For women, the NSCG based estimates for business degrees are
above the HEGIS/TPEDS based estimates in early birth cohorts, but the difference turns
negative after the 1970 birth cohort. For education degrees, we again see the NSCG and
HEGIS/IPEDS show very similar results for men. However, for women, the NSCG probabil-
ities are about 0.1 below the HEGIS/IPEDS values between 1944 and 1950. This difference
then quickly moves towards 0 for the rest of the birth cohorts.

Figures and show the marginal distributions for graduate majors for men and
women respectively for those who get a graduate degree. Comparisons with the NSCG are
harder for graduate degrees because there is a large variation in the age of attainment for
graduate degrees, even within subject and gender. We impute the birth cohort for graduate
degrees in the HEGIS/IPEDS data by subtracting the average age of attainment given the
degree field and gender from the year of conferral. The trends for popular graduate degrees
are similar between the HEGIS/IPEDS and the NSCG. In early birth cohorts, we see that the
fraction of men who obtained graduate degrees in engineering is larger in HEGIS/IPEDS than
in our NSCG sample, hovering around 0.1 male graduate degree earners compared to around
0.07. The NSCG and HEGIS/IPEDS both capture the large growth in women receiving
Law, MBA, and MD degrees between the 1940 and 1960 cohorts. The HEGIS/IPEDS data
shows a much larger drop in humanities degrees in earlier birth cohorts, especially for women.
Between the mid 30s and the 1950 cohorts the HEGIS/IPEDS data also shows a decrease
relative to the NSCG in the fraction of women obtaining Non-Science and Engineering (SE).
Both data sources show a small increase in the fraction of men receiving these degrees. For
SE-related graduate degrees, we see growth for both men and women attaining graduate
degrees, with the gap widening over time in favor of men. The HEGIS/IPEDS data show

more growth for both men and women than the NSF data does.
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Figure C.1: Trends in Undergraduate Field Choice by Gender, NSCG versus HEGIS /IPEDS:
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Notes: This figure displays estimates of the fraction of male college graduates in each college
major by birth cohort using the NSCG (dashed blue) and HEGIS/IPEDS (solid orange) data. The
NSCG estimates are based on a b-spline. The black line shows the difference between the two. We

assume the age of obtaining a college degree is 22.
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Figure C.2: Trends of Undergraduate Field Choice by Gender, NSCG versus HEGIS /IPEDS:
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Notes: This figure displays estimates of the fractions of female college graduates in each college
major by birth cohort using the NSCG (dashed blue) and HEGIS/IPEDS (solid orange) data. The
NSCG estimates are based on a b-spline. The black line shows the difference between the two. We

assume the age of obtaining a college degree is 22.
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Figure C.3: Trends in Graduate Fields by Gender NSCG versus HEGIS/TPEDS: Males
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Notes: The figure displays estimates of the fraction of male advanced degree holders in each
graduate field using the NSCG (dashed blue) and the HEGIS/IPEDS (solid orange) data. The
NSCG estimates are based on a b-spline. The difference is shown in black. To estimate the birth
cohort for HEGIS/IPEDS, we calculated the average age of attainment for each graduate degree in
the NSCG and subtracted it from the year of conferral in the HEGIS/IPEDS data.
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Figure C.4: Trends of Graduates Fields by Gender, NSCG versus HEGIS/IPEDS: Females
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Notes: The figure displays estimates of the fraction of female advanced degree holders in each
graduate field using the NSCG (dashed blue) and the HEGIS/IPEDS (solid orange) data. The
NSCG estimates are based on a b-spline. The difference is shown in black. To estimate the birth

cohort for HEGIS/IPEDS, we calculated the average age of attainment for each graduate degree in
the NSCG and subtracted it from the year of conferral in the HEGIS/IPEDS data.
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D Formula for the Decomposition of the Education Gap

with Cohort Specific Relative Returns

In the cohort specific relative returns decomposition, we can fully decompose the education

gap as

Education Gap (b) =
Za x (Pl = Plt.)) % P x PI" grad field gap (azy)

+ Z amo X PJ‘I’G . (P(’;"lg Péll)c) x PJ% grad enroll gap (042’;0) (12)
+ Z am? x PI, x (P — PI) BA field gap (a7%,")
+ 2(5 (qu‘bG . qulé c)) X P(J;I"C x PIY grad field gap (52;(;)

+ Z(smb x Ple, < (ot = PL) x PI" grad entoll gap (573")

m b m m
+ Z ot x PI%, x (P — PIY) BA field gap (572")
+ AEDb approx. error.

Table J.6 reports the estimates of this decomposition of the education gap for earnings

for selected years, broken out by within occupation and across occupation.

E Gender Gap Decompositions Using Female Earnings

Coefficient and Male Degree Probabilities

In this appendix we present gender gap decompositions using female earnings coefficients
and male degree probabilities. Overall, the findings are similar. When the results differ from
those obtained using the male coefficients and female degree probabilities, we discuss the
reasons.

Figure shows the decompositions of the total gap and the education gap of log earnings
using the female coefficients and male probabilities in the decomposition formula instead of
the male coefficients and the female probabilities. The estimates are very consistent with
the male coefficient version (Figure . Figure shows the decompositions of occupation
premium using female coefficients. The estimates of the return gap are, on average, 0.01

higher than the male coefficient version (Figure [6).
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Figures and [E.4] are the cohort varying relative return decomposition of log earnings
and occupation premium using the female coefficients and male degree probabilities. When
using the female coefficients and male probabilities, the education gap in earnings is flatter
than the male coefficient version and the return gap is larger in early birth cohorts. Both
disparities between the two versions are caused by the varying returns. In the case of the
education gap for earnings, one can see this by comparing the graph of Y-, 07" (Pt — i)

cg “cg cg
in Figure {4 panel C (yellow dashed line) with the graph of 3 /% (Pmb — Pcfgb) in Figure

cg ~cg ( cg
m panel C (yellow dashed line). In the case of the return gap, one can compare the graphs
of 3., (6mb — /) PSP and > (6mb — ofb) Pt (yellow dotted line) in panel B of the two
figures. See this discussion of the effects of changes across cohorts in relative returns to

majors in section [5.4]
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Figure E.1: Decomposition of Log Earnings, Constant Returns, Female Coefficients
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Notes: This figure shows the predicted gender gap in log earnings for each birth cohort averaged
from age 28 to 52 using women’s return to degrees and men’s composition over degrees. The
specification is the same as Figure [
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Figure E.2: Decomposition of Occupation Premium, Constant Returns, Female Coefficients
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Notes: This figure shows the predicted gender gap in occupation premium for each birth cohort at
the average age distribution using women’s return to degrees and men’s composition over degrees.
The specification is the same as Figure [6]
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Figure E.3: Decomposition of Log Earnings, Cohort Specific Relative Returns, Female Co-
efficients
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Notes: This figure shows the predicted gender gap in log earnings for each birth cohort averaged
from age 28 to 52 using women’s return to degrees and men’s composition over degrees. The
specification is the same as Figure [
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Figure E.4: Decomposition of Occupation Premium, Cohort Specific Relative Returns, Fe-

male Coefficients
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Notes: This figure shows the predicted gender gap in the occupation premium for each birth

cohort averaged from age 28 to 52 using women’s return to degrees and men’s composition over
degrees. The specification is the same as Figure
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Figure E.5: Decomposition of the Varying Return Component of the Gender Gap in Log
Earnings, Female Coeflicients
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Notes: Panel A shows the education gap using the gender specific, cohort varying returns in the

decomposition of log earnings. The yellow solid line is, ) cg 5{; (Pcmb — Pcfgb>, the same as Figure

panel C. Panel B shows the return gap using the gender-specific, cohort varying relative returns
cg

same as the yellow line in Figure [E.3] panel B. These lines are decomposed into two components,

following equation . For the return gap, the dark blue dashed line use the average probability

in the decomposition of log earnings (yellow solid line), >~ <(5£Zb — 55913 ) P and this line is the

for men (summand labeled on the figure). The light blue dotted line is the interaction term. Lastly,
panel C presents the overall gap using the gender-specific, cohort varying relative returns in the
decomposition of log earnings (green solid line) and the raw sums by gender (blue dashed for men
and red dotted for women).
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F  Decomposition using the Census and American Com-

munity Survey Data

As a robustness check, we replicate the decomposition using the 1960-2000 decennial Census
and the 2001-2018 American Community Survey. These data sources cover a much longer
time period and have more balanced coverage across fields of study, but they have less infor-
mation on graduate degree attainment, no information on graduate field, and no information
on undergraduate field prior to the 2009 ACS. To account for the missing field of study data,
we modify the earnings regression model for use with the Census and ACS data. The

model is

Yie = ag) + X3uBy + X505 + Z7T° + g (13)

In this regression, oG 1s an intercept that depends on gender and whether 7 has a
graduate degree. G(i) is 0 for individuals with only a college degree and 1 for individuals with
a graduate degree. The vector X;;; contains a gender specific cubic birth cohort polynomial
and the triple interaction among gender, the graduate education dummy and a cubic age
polynomial. The demographic control Z; contains interactions between gender, race, and
Hispanic dummies. The excluded category for men and for women is a non-Hispanic white.
We can directly estimate the coefficients on the vector X3, of interactions between b; and
agei; up to the second order plus b} X a;; and b; X af,, all interacted with Sis(i) @

The graduate degree probability P is estimated on the sample of people above 35
years old, and smoothed using a spline basis, then winsorized and normalized to ensure all
probabilities are non-negative and sum to 1 for every combination of gender and birth year.

The gender gap can be written as
GAP(b) = Y (Pgtag — Plal) + (™ — a’") + AZ,

G=0,1

where o

is restricted to be the gender specific cubic polynomial function of birth cohort,
and AZ, is the demographic control gap.

Figure presents the decomposition results. The Census/ACS estimates of the total
gaps for log earnings and occupation premiums are consistent with our main specification,
but in the earnings case are about (.04 higher on average for cohorts after 1974 than the
NSCG estimates. The Census/ACS data has limited information on higher education history.

As a result, compared with the results for the constant returns specification based on the

39Recall that when estimating model using the NSCG we restricted 5 to be proportional to the
coefficient vector estimated from the Census/ACS data because of limited range of the NSCG. See Section

£33
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NSF data (Figures 2 and @, the results here show larger return gaps, much smaller education
gaps, and slightly larger cohort residual gaps.

Figure F.1: Decomposition of the Log Earnings Gap Using Census/ACS, Constant Returns

.6

07 e St LTI T T
1930 1940 1950 1960 1970 1980

Total gap Return gap
— — ==~ Education gap Cohort residual gap
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Notes: This Figure shows the decomposition of the predicted gender gap in log earnings for each
birth cohort averaged from age 28 to 52. The black line shows the total gender log earnings gap,
the orange line shows the portion of the gap at explained by the gender differences in returns to
education level (graduate versus college only), the green line shows the education gap, the gray
line shows the cohort residual gap that is not related to education level, and the red line shows the
demographic control gap. The coefficient estimates are from regression model . OLS
coefficients were used. The data come from Census/ACS. Ages are restricted to be between 23 and
59. By construction, Total gap = Return gap + education gap + Birth cohort residual gap +
Demographic gap. The residual gap is normalized to be zero in 1961.
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Figure F.2: Decomposition of the Occupation Premium Gap Using Census/ACS, Constant
Returns
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Notes: The figure shows the predicted gender gap in occupation premium for each birth cohort
averaged from age 28 to 52. The data are from Census/ACS.
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G Decompositions using Alternative Measures of the Un-
dergraduate Degree Probabilities P/* and P

G.1 Using HEGIS/IPEDS to Estimate P/* and P™

One concern is whether the NSCG data is sufficiently representative to construct the under-
graduate degree probabilities P/* and P™. As a check, we perform decompositions using
probability estimates based on the HEGIS/IPEDS data. We assume that the age of conferral
is 22 to impute birth year. Because our HEGIS/IPEDS only goes back to 1966, we are only
able to re-create our decomposition back to the 1944 birth cohort. For log earnings, the
decomposition, especially in the early birth cohorts, is very similar. We see some deviation
from the NSCG-based decompositions starting in 1970, where use of the HEGIS/IPEDS-
based estimates of P/* and P™ leads to an additional decrease in the total gap driven by
differences in the BA field portion of the education gap. But this amounts to an average

difference of only 0.015 between the two decompositions over 1971 to 1984.
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Figure G.1: Decomposition for Log Earnings using pr (¢) from HEGIS, Constant Returns
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Notes: This figure shows the decomposition results for earnings when we replace the NSCG based
estimates of P/° and P™ with the estimates from the HEGIS/IPEDS data. We assume that the

age of attainment of the undergraduate degree is 22. Panels A and B can be compared to panels A
and B from Figure [2| Since HEGIS only goes back to 1966, we can only observe birth cohorts after

1944.
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Figure G.2: Decomposition for Occupation Premium using P, from HEGIS, Constant Re-
turns
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Notes: This figure shows the decomposition results for the education gap when we replace the
NSCG based estimates of P/® and P™ with the estimates from the HEGIS/IPEDS data. We
assume that the age of attainment of the undergraduate degree is 22. Panels A and B can be
compared to panels A and B from Figure [f] Since HEGIS only goes back to 1966, we can only
observe birth cohorts after 1944.
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G.2 Using Moving Averages to Estimate Undergraduate Degree
Probabilities

In the earnings and occupation premium decomposition we use b-splines to estimate P/* and
P Tt is possible that the use of splines leads to overfitting and biases the decompositions.
To check on this, we replicate the decomposition using 3 year moving averages of the birth
year specific and gender specific distributions of undergraduate degrees. Figures[G.3and[G.4]
show the decomposition with constant returns with log earnings and occupation premium
as the respective dependent variable. Panel A shows the decomposition into the total gap,
return gap, education gap, cohort residual gap, and control gap. The decomposition results
are similar to our main results although the birth year to birth year variation is somewhat
noisy. Panel B shows the decomposition of the education gap. These estimates are also
similar our main results, although the estimates are noisy, particularly for the graduate

attendance gap prior to 1945.

Figure G.3: Decomposition for Log Earnings using Moving Average Estimates of P/* and
P Constant Returns
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Notes: This figure shows the decomposition results when we replace the estimates of Pcf b and Pé"b
based on b-splines with the 3 year moving average of the gender and birth year specific
probabilities. Panels A and B can be compared to panels A and B from Figure
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Figure G.4: Decomposition for Occupation Premium using Moving Average Estimates of P/°
and P Constant Returns
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Notes: This figure shows the decomposition results when we replace the Pcf b and Pg”b b-splines

with the 3 year moving average of the gender and birth year specific probabilities. Panels A and B
can be compared to panels A and B from Figure [6]

1)



H Occupation Premiums

H.1 Details on Construction of the Occupation Premiums

To construct the age specific occupation premiums gg(l.t), we use the Census/ACS data to
regress earnings Y;; on occupation fixed effects, occupation-specific age cubic polynomials,
and the interaction between the female indicator F; and an age cubic. We also include
gender specific race ethnicity dummies, a graduate education dummy G;, a cubic in birth
year, and the vector Xy; of interactions between age and b. We then construct predicted
earnings for every age and occupation, gg(it), using only the occupation fixed effects and the
occupation-specific age cubic. In the regression, we normalize the age profiles so that the
intercepts for men and for women refer to the simple average between ages 28 to 52.

We construct age and birth cohort specific occupational premiums ﬂ(’i&t) using a similar
regression procedure. The difference is that we allow occupations premiums to change across
cohorts by adding occupation-birth cohort fixed effects to the regression model for Y;;. Due
to cell size limitations, we impose additive separability between the variation in occupation

premiums with b and the variation with a With this restriction, gﬁ‘(;t) can be written as
o' = Yo" + Yo,

where 79¢ is the age specific value of the occupation premium in the base year (1961), i is

the cohort specific occupation component, and we have suppressed the i and t subscripts[!]

H.2 Decomposition of the Gender Gap Using Cohort and Age Spe-

cific Occupation Premiums

We construct X3, 35, the index of interaction terms between a; and b; in equation (3,
using gjl;‘(’it) as our new dependent variable (rather than gg(it)). To be specific, we substitute
ggg‘it) for Y;; as the dependent variable in equation @ and we estimate the equation in the
Census/ACS data. Let 85* refer to the estimates of the coefficients on X3, in the occupation
case (replacing 85*). We impose the restriction X3, 35 = 35| X3,,85* ]. We estimate equation
allowing diz to vary across cohorts. We write @gg as

~sb __ =s0 —sb <sb
gy = Qpy + (@ +07,)

40With enough data one could regress Yj; on the controls and fixed effects for the interaction between
birth cohort, age and occupation, and then use these fixed effects as dependent variables based on each
individual’s occupation, age, and birth cohort.

4I'We rescale gz‘(lit) by 0.816 to address differences in earnings measures and discrepancies across the occu-
pation measures in the Census/ACS and the NSCG. See footnote
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and i 1mpose normalizations and restrictions on aig, a*® and 53b analogous to those imposed

on aig, a*® and 551’ in the earnings case (see section

Then we perform the gender gap decomp051t10ns We use the occupation premium coun-
terparts of equation 1) and equation 1.) (from Appendlx @ replacing ozcg, a®® and 5?3
with aﬁg, a*® and 68b The results are reported in Figure . They can be be compared to
Figure [§, which is based on 2,

Because gg“ = 30 gjg, we can separate cohort trends in the varying return gap in gf;“
into trends in ¢ and trends in 2. To decompose 7°* (%), we follow the same steps used
to decompose 72* in Figure ut replace 7% with %¢ (3%) as the dependent variable in
equation @ and in . Panel A of Figure reports the return gap decomposition of

ba (long dashed light green line, graph of Z ( mb_ &f b) Pcf;b) into the base year return
gap (short and long dashed dark green line, graph of Do ( mo _ &f 0) P/ b) and the cohort
varying return gap (short dashed orange line, graph of ch(ég;b—éf; )Pc’;b). It replicates
Panel B. Panel B of Figure decomposes the return gap in 4°*. Panel C reports the gender

gap decomposition of 7°.
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Figure H.1: Decomposition of the Gender Gap in Birth-year-age Specific Occupation Pre-
mium, Cohort Specific Relative Returns
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Notes: This figure shows the predicted gender gap in birth year and age specific occupation
premium for each birth cohort averaged from age 28 to 52. The occupation premiums correspond
to the variable gZ?it) and are estimated as described in section They are used as the dependent
variable in equation . The gender gap decomposition formulas are discussed in sections
and The definitions of the lines are the same as Figure [d] but refer to the occupation premium
rather than earnings.
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Figure H.2: Decomposing the Varying Return Gap in the Occupation Premium
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Notes: This figure decomposes the return component of the occupational premium gap (long
dashed light green line) into base year returns (dark short and long dashed green line) and varying
returns (short dashed orange line). Panel A is the same as Figure [§ panel B. In panels B and C of
this figure, we replace the dependent variable 72* in the regression model with g2¢ and 79,
respectively. As defined in section g2 = g% 4 gb. The lines are defined in the same way as
panel A. By construction of the dependent variable, the lines in panels B and C sum to the
corresponding lines in panel A. In all three panels, the base year return line is the graph of

> cg <6¢Z§0 — d{fg ) ch;b and the varying relative return line is the graph of ) cg <5£Zb — ngb ) Pc];b,

but the values of d?;o — a{(? and 52;6 — SZgb depend on the dependent variable for the regression

model that is used in the panel. The y-axis refers to the gender gap in log points and is consistent
across panels.
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I Decomposition of the Earnings and Occupation Gender
Gaps by Field of Study

In this appendix, we disaggregate the gender gap decompositions by college majors. For
all figures in this appendix, the color scheme and the definition of the lines are consistent
with the main text. Similar to Figure 3, the education gaps for Figures to plot
>y (OéZ;O — ™) (Pg® — PIP) for each major ¢, where o™ is the average of the earnings

intercepts o™

cg
mx* _ mo TE 7 . R . .
o™ =) oy Peg, where Py is the average probability for each cg combination across

weighted by average of the c,g probabilities for men and women. Specifically,

sex and birth cohorts. See the note of Figure 3 for a detailed explanation. The majors
are ordered alphabetically. We will now highlight the primary contributing majors for each
decomposed gap.

Figure[[.T|disaggregates the return gap and the education gap in Figure[2l We do not show
the demographic control gap and the cohort residual gap, as they are common components
unrelated to college majors. The green solid line is the sum of the education gap for a given
college major. The short and long orange dashed line is the sum of the return gap for a given
college major. The sums for a given major are over all graduate fields plus the category of
never attended graduate school (BA only). The black dashed line is the sum of the education
and return gap for a given college major. It does not include the birth cohort fixed effect
or the demographic controls. The y-axis of each panel (in log points) presents the size of
the education gap and return gap and the sum of the two. Note that the scale varies across
majors.

For the sum of the education and return gaps, Education and English, Language and
Literature contribute the most to the decreasing trend. Fine Arts, Health, Nursing, Other
Social Sciences, and Physical Sciences also contribute. CS/Math and Psychology and Social
Work were the most important contributors to an increase in the gap. We already discussed
the education gaps by major in Section[5.1.1} One can see that for a few majors the increases
or decreases in the return gap across cohorts are substantial. This is true even though Figure
shows that the sum across majors of the return gap varies very little across cohorts.

Figure|[[.2] shows the disaggregation by major using the female coefficients and male com-
position. It shows the same general patterns as the male coefficient version, although there
are some differences. For example, the relative return gap for the business major increases
across cohorts when we weight the difference in returns by the female cg probabilities and
it declines when we weight using the male cg probabilities (see Figure [[.2). Using the fe-
male probabilities, the positive gender difference in the relative return to business grows

in importance as women move into business after the 1950 birth cohort. Using the male
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probabilities, the gender difference in relative return to business matters less, because male
business enrollments trend down after the late 1950s birth cohorts.

Figure disaggregates the return gap and the education gap by college major for the
constant occupation premium specification in Figure [f] Education, English Language and
Literature, Humanities, Fine Arts, and Business contribute the most to the decline in sum
of the return and education gaps. CS/Math and Psychology and Social Work are the most
important contributors to an increase in the gap.

Figures to [[.§ present the decomposition by college major for our dynamic returns
specifications. Figure[[.5]disaggregates the dynamic log earnings lines in Figure [d] and Figure
does the same using female coefficients. Figure [[.7] disaggregates the dynamic occupation
premium results in Figure |8 and Figure does the same using female coefficients. The
contributors are the same as the constant returns specification.

Lastly, Figure presents the contribution of each college major to the varying returns
gaps of the log earnings respectively. Figure does so for the varying return component

oMb (pmb — ngb). Both figures use the male coefficients.

of the education gap, ), dry (P
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Figure I.1: Decomposition of Log Earnings Gap by College Major, Constant Returns, Male
Coefficients
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Notes: This figure shows the contribution of each college major towards the gaps shown in Figure
[2, which presents the decomposition of log earnings using the constant returns specification. The
green line is the contribution to the education gap for a given college major. As in Figure 3, the

green line plots Zf:o (ago — am*) (P(?g"”b — Pcfgb> for each major ¢, where a™* is the average of the
m0

¢y weighted by average of the c,g probabilities for men and women. The

orange short and long dashed line is the sum of the return gap for a given college major. It plots
ZG m0 f0

9=0 (acg — acg) Pcfgb. The sums are over all graduate fields plus the category of never attended

earnings intercepts «

graduate school (BA only). The black dashed line is the sum of the education and return gap. It
does not include the birth cohort fixed effect or the demographic controls. The y-axis of each
panel (in log points) presents the size of the education gap, the return gap, and the sum of the
two. Note that the scale varies across majors. 82



Figure I.2: Decomposition of Log Earnings Gap by College Major, Constant Returns, Female
Coefficients
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Notes: This figure shows the contribution by birth cohort of each college major towards the gaps
shown in Figure [EI] The vertical axis is in log points. For the definition of the lines, see the notes
to Figure except that female coefficients are used for the education gap and male cg
probabilities are used for the relative return gap.
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Figure 1.3: Decomposition of Occupation Premium Gap by College Major, Constant Returns,
Male Coefficients
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Notes: This figure shows the contribution by birth cohort of each college major towards the
occupation premium gaps shown in Figure [f] The vertical axis is in log points. The green line

plots Zf:o (072;0 — dm*) (ngb — ch;b) for each major ¢, where a&™* is the average of the

occupation premium intercepts 07767;0 weighted by average of the c,g probabilities for men and

women. The orange short and long dashed line is Zngo <6¢ZZJO — a{S ) Pé;b, the sum of the return

gap for a given college major. The sums are over all graduate fields plus the category of never
attended graduate school (BA only). The black dashed line is the sum of the education and return
gap. It does not include the birth cohort fixed effect or the demographic controls. The y-axis of
each panel (in log points) presents the size of the education gap and return gap and the sum of the
two. Note that the scale varies across majors. 84



Figure I.4: Decomposition of Occupation Premium Gap by College Major, Constant Returns,
Female Coefficients
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Notes: This figure shows the contribution by birth cohort of each college major to the occupation
premium gaps shown in Figure [E.2] The vertical axis is in log points. For the definition of the
lines, see the notes to Figure except that we use female coefficients for the education gap and
male probabilities are used for the relative return gap.
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Figure 1.5: Decomposition of Log Earnings Gap by College Major, Dynamic Returns, Male
Coefficients
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Notes: This figure shows the contribution by birth cohort of each college major towards the gaps
shown in Figure ] which presents the decomposition of log earnings using the cohort varying
relative returns specification. The green line is the contribution to the education gap for a given
college major. The green line plots ) g (ozzngb — amb*) (Pc";b — Pcfgb> for each major ¢, where a/™*
is the average of the earnings intercepts agb weighted by % (Pcfg + pg;), which is the average of
the c,g probabilities for men and women. The orange short and long dashed line plots

> g (agb — aZ;’ > Pc];b. It is the sum of the return gap for a given college major. The sums are over
all graduate fields plus the category of never attended graduate school (BA only). The black
dashed line is the sum of the education and return gap. It does not include the birth cohort fixed
effect or the demographic controls. The y-axis of each panel (in log points) presents the size of the
education gap and return gap and the sum of the two. Note that the scale varies across majors.
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Figure 1.6: Decomposition of Log Earnings Gap by College Major, Dynamic Returns, Female
Coefficients
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Notes: This figure shows the contribution by birth cohort of each college major towards the gaps
shown in Figure It is based on the cohort varying relative returns specification. The vertical
axis is in log points. For the definition of the lines, see the notes to Figure except that female
coefficients are used for the education gap and male probabilities are used for the relative return

gap.
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Figure I.7: Decomposition of Occupation Premium Gap by College Major, Dynamic Returns,
Male Coefficients
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Notes: This figure shows the contribution of each college major towards the gaps shown in Figure
[Bl The green line is the contribution to the education gap in the occupation premium of a given

college major. The green line plots > p (@gb — &mb*) (Pc”;b — ngb) for each major ¢, where a™*

is the average of the earnings intercepts agb weighted by % (]50]; + PC”;), which is the average of
the c,g probabilities for men and women. The orange short and long dashed line plots

> g (aggb — a{g ) Pcfgb for each major ¢, where @™**. It is the sum of the return gap for a given
college major. The sums are over all graduate fields plus the category of never attended graduate
school (BA only). The black dashed line is the sum of the education and return gap. It does not
include the birth cohort fixed effect or the demographic controls. The y-axis of each panel (in log
points) presents the size of the education gap and return gap and the sum of the two. Note that
the scale varies across majors. 88



Figure 1.8: Decomposition of Occupation Premium by College Major, Dynamic Returns,
Female Coefficients
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Notes: This figure shows the contribution of each college major towards the gaps shown in Figure
[E4l It is the same as Figure [[.7 except that female coefficients are used for the education gap and
male probabilities are used for the relative return gap.
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Figure 1.9: Decomposing the Varying Return Gap for Log Earnings by College Major, Male
Coefficient
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Notes: This figure shows the contribution of each college major towards the gaps shown in Figure
panel B. The solid orange line is the sum of the light blue and dark blue dashed lines.
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Figure 1.10: Decomposing the Varying Return Component of the Education Gap for Log
Earnings by College Major, Male Coefficient
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decomposition of the varying return component of the education gap shown in shown in Figure

panel A.
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J Decomposition Tables

Table J.1: Constant Decomposition: Log Earnings

Birth Cohort Total Gap Cohort Residual Gap Return Gap Education Gap Demo Control Gap
1931 0.645 (0.031) 0.253 (0.031) 0.202 (0.006) 0.193 (0.006) -0.002 (0.004)
1932 0.627 (0.028) 0.230 (0.028) 0.204 (0.006) 0.198 (0.006) -0.005 (0.004)
1933 0.609 (0.025) 0.208 (0.025) 0.206 (0.006) 0.202 (0.005) -0.007 (0.004)
1934 0.587 (0.022) 0.188 (0.023) 0.207 (0.005) 0.204 (0.005) -0.011 (0.003)
1935 0.577 (0.020) 0.169 (0.020) 0.207 (0.005) 0.205 (0.005) -0.004 (0.003)
1936 0.550 (0.018) 0.151 (0.018) 0.207 (0.005) 0.205 (0.004) -0.013 (0.003)
1937 0.536 (0.016) 0.134 (0.017) 0.206 (0.005) 0.204 (0.004) -0.009 (0.002)
1938 0.518 (0.014) 0.119 (0.015) 0.205 (0.005) 0.202 (0.004) -0.008 (0.002)
1939 0.499 (0.012) 0.105 (0.013) 0.204 (0.005) 0.199 (0.004) -0.009 (0.002)
1940 0.479 (0.011) 0.092 (0.012) 0.203 (0.005) 0.196 (0.004) -0.011 (0.002)
1941 0.465 (0.010) 0.080 (0.011) 0.201 (0.005) 0.192 (0.004) -0.009 (0.002)
1942 0.447 (0.009) 0.069 (0.010) 0.199 (0.005) 0.188 (0.004) -0.009 (0.002)
1943 0.426 (0.008) 0.059 (0.009) 0.198 (0.005) 0.183 (0.004) -0.014 (0.002)
1944 0.411 (0.007) 0.050 (0.008) 0.197 (0.005) 0.177 (0.004) -0.013 (0.002)
1945 0.399 (0.006) 0.041 (0.007) 0.195 (0.005) 0.172 (0.003) -0.010 (0.002)
1946 0.384 (0.006) 0.034 (0.007) 0.195 (0.005) 0.166 (0.003) -0.011 (0.002)
1947 0.373 (0.005) 0.028 (0.006) 0.195 (0.005) 0.160 (0.003) -0.009 (0.002)
1948 0.364 (0.005) 0.022 (0.006) 0.195 (0.005) 0.154 (0.003) -0.007 (0.002)
1949 0.353 (0.005) 0.017 (0.005) 0.195 (0.005) 0.149 (0.003) -0.008 (0.002)
1950 0.345 (0.005) 0.013 (0.005) 0.196 (0.005) 0.144 (0.003) -0.008 (0.002)
1951 0.337 (0.004) 0.009 (0.004) 0.197 (0.005) 0.139 (0.003) -0.008 (0.002)
1952 0.328 (0.004) 0.006 (0.004) 0.198 (0.005) 0.135 (0.003) -0.010 (0.002)
1953 0.329 (0.004) 0.004 (0.003) 0.199 (0.004) 0.131 (0.003) -0.005 (0.002)
1954 0.322 (0.004) 0.002 (0.003) 0.200 (0.004) 0.127 (0.003) -0.007 (0.002)
1955 0.319 (0.004) 0.000 (0.003) 0.201 (0.004) 0.125 (0.003) -0.007 (0.002)
1956 0.315 (0.004) 0.000 (0.002) 0.202 (0.004) 0.122 (0.003) -0.009 (0.002)
1957 0.311 (0.004) -0.001 (0.002) 0.203 (0.004) 0.119 (0.003) -0.010 (0.002)
1958 0.314 (0.004) -0.001 (0.001) 0.204 (0.004) 0.116 (0.003) -0.005 (0.002)
1959 0.310 (0.004) -0.001 (0.000) 0.205 (0.004) 0.113 (0.003) -0.007 (0.002)
1960 0.309 (0.004) 0.000 (0.000) 0.206 (0.004) 0.110 (0.003) -0.006 (0.002)
1961 0.307 (0.005) 0 (0.000) 0.207 (0.004) 0.107 (0.003) -0.007 (0.002)
1962 0.302 (0.005) 0.000 (0.000) 0.207 (0.004) 0.104 (0.002) -0.010 (0.002)
1963 0.302 (0.005) 0.002 (0.000) 0.207 (0.004) 0.101 (0.002) -0.009 (0.002)
1964 0.301 (0.005) 0.003 (0.001) 0.207 (0.004) 0.098 (0.002) -0.008 (0.002)
1965 0.296 (0.006) 0.005 (0.002) 0.207 (0.004) 0.096 (0.002) -0.012 (0.002)
1966 0.295 (0.006) 0.006 (0.002) 0.207 (0.004) 0.095 (0.002) -0.013 (0.003)
1967 0.288 (0.006) 0.007 (0.003) 0.206 (0.004) 0.093 (0.002) -0.018 (0.003)
1968 0.288 (0.006) 0.009 (0.003) 0.204 (0.004) 0.092 (0.002) -0.018 (0.004)
1969 0.291 (0.007) 0.010 (0.003) 0.203 (0.004) 0.091 (0.003) -0.014 (0.004)
1970 0.294 (0.007) 0.011 (0.004) 0.201 (0.004) 0.091 (0.003) -0.010 (0.004)
1971 0.292 (0.007) 0.012 (0.004) 0.200 (0.004) 0.091 (0.003) -0.011 (0.004)
1972 0.284 (0.007) 0.013 (0.005) 0.198 (0.004) 0.092 (0.003) -0.019 (0.004)
1973 0.289 (0.007) 0.014 (0.005) 0.196 (0.004) 0.093 (0.003) -0.014 (0.004)
1974 0.289 (0.007) 0.014 (0.005) 0.195 (0.004) 0.094 (0.003) -0.015 (0.003)
1975 0.281 (0.008) 0.014 (0.006) 0.193 (0.004) 0.096 (0.003) -0.022 (0.004)
1976 0.287 (0.008) 0.014 (0.006) 0.192 (0.004) 0.096 (0.003) -0.016 (0.004)
1977 0.283 (0.008) 0.013 (0.006) 0.191 (0.004) 0.097 (0.004) -0.018 (0.005)
1978 0.273 (0.009) 0.012 (0.007) 0.190 (0.004) 0.097 (0.004) -0.026 (0.005)
1979 0.271 (0.010) 0.011 (0.007) 0.190 (0.004) 0.096 (0.004) -0.025 (0.005)
1980 0.277 (0.010) 0.008 (0.008) 0.190 (0.004) 0.093 (0.004) -0.015 (0.004)
1981 0.267 (0.010) 0.006 (0.009) 0.190 (0.004) 0.089 (0.005) -0.019 (0.004)
1982 0.260 (0.011) 0.003 (0.009) 0.191 (0.004) 0.083 (0.006) -0.017 (0.004)
1983 0.248 (0.012) -0.001 (0.010) 0.193 (0.004) 0.075 (0.007) -0.020 (0.004)
1984 0.235 (0.014) -0.006 (0.011) 0.195 (0.005) 0.065 (0.009) -0.020 (0.004)

Notes: This table shows the predicted gender gap in log earnings for each birth cohort at the average age
distribution shown in panel A of Figure[2] The table shows birth year specific coeflicients for the total log earnings
gap and the portion of the gap explained by gender differences in returns to degrees, education, cohort contribution
that is not related to education fields, and demographic controls. The coefficient estimates are from regression
model . OLS coefficients were used. Bootstrapped standard errors are reported in parentheses. The standard
errors are estimated from 200 bootstrap iterations. The methodology is explained in section [f-5] The NSCG base
year samples are used with cross sectional weights. Ages are restricted to be between 23 and 59. By construction,
Total gap = Return gap + Education gap + Birth cohort Residual gap + Demographic control gap.
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Table J.2: Constant Decomposition: Occupation Premium

Birth Cohort Total Gap Cohort Residual Gap Return Gap Education Gap Demo Control Gap
1931 0.202 (0.011) 0.035 (0.011) 0.057 (0.003) 0.108 (0.003) 0.002 (0.001)
1932 0.200 (0.010) 0.033 (0.010) 0.057 (0.003) 0.110 (0.003) 0.000 (0.001)
1933 0.200 (0.009) 0.031 (0.009) 0.057 (0.003) 0.112 (0.003) 0.000 (0.001)
1934 0.197 (0.008) 0.029 (0.008) 0.057 (0.002) 0.113 (0.002) -0.002 (0.001)
1935 0.198 (0.007) 0.027 (0.007) 0.057 (0.002) 0.114 (0.002) 0.000 (0.001)
1936 0.194 (0.007) 0.025 (0.007) 0.057 (0.002) 0.114 (0.002) -0.002 (0.000)
1937 0.193 (0.006) 0.023 (0.006) 0.057 (0.002) 0.114 (0.002) 0.000 (0.000)
1938 0.191 (0.005) 0.021 (0.006) 0.057 (0.002) 0.114 (0.002) 0.000 (0.000)
1939 0.189 (0.005) 0.019 (0.005) 0.057 (0.002) 0.113 (0.002) 0.000 (0.000)
1940 0.185 (0.004) 0.018 (0.005) 0.057 (0.002) 0.112 (0.002) -0.002 (0.000)
1941 0.184 (0.004) 0.016 (0.004) 0.057 (0.002) 0.111 (0.002) 0.000 (0.000)
1942 0.181 (0.003) 0.015 (0.004) 0.057 (0.002) 0.109 (0.002) 0.000 (0.000)
1943 0.176 (0.003) 0.013 (0.003) 0.057 (0.002) 0.108 (0.002) -0.003 (0.000)
1944 0.173 (0.003) 0.012 (0.003) 0.057 (0.002) 0.106 (0.002) -0.002 (0.000)
1945 0.171 (0.003) 0.011 (0.003) 0.057 (0.002) 0.103 (0.002) 0.000 (0.000)
1946 0.166 (0.002) 0.010 (0.003) 0.057 (0.002) 0.101 (0.002) -0.002 (0.000)
1947 0.163 (0.002) 0.009 (0.003) 0.057 (0.002) 0.098 (0.002) -0.001 (0.000)
1948 0.161 (0.002) 0.008 (0.002) 0.057 (0.002) 0.096 (0.002) 0.000 (0.000)
1949 0.157 (0.002) 0.007 (0.002) 0.057 (0.002) 0.093 (0.002) 0.000 (0.000)
1950 0.153 (0.002) 0.006 (0.002) 0.057 (0.002) 0.090 (0.001) 0.000 (0.000)
1951 0.149 (0.002) 0.005 (0.002) 0.057 (0.002) 0.087 (0.001) 0.000 (0.000)
1952 0.145 (0.002) 0.004 (0.002) 0.057 (0.002) 0.085 (0.001) -0.001 (0.000)
1953 0.143 (0.002) 0.004 (0.001) 0.057 (0.002) 0.082 (0.001) 0.000 (0.000)
1954 0.139 (0.002) 0.003 (0.001) 0.056 (0.002) 0.079 (0.001) 0.000 (0.000)
1955 0.135 (0.002) 0.002 (0.001) 0.056 (0.002) 0.077 (0.001) 0.000 (0.000)
1956 0.131 (0.002) 0.002 (0.000) 0.056 (0.002) 0.074 (0.001) 0.000 (0.000)
1957 0.127 (0.002) 0.001 (0.000) 0.056 (0.002) 0.071 (0.001) -0.001 (0.000)
1958 0.125 (0.002) 0.001 (0.000) 0.056 (0.002) 0.068 (0.001) 0.000 (0.000)
1959 0.121 (0.002) 0.000 (0.000) 0.055 (0.002) 0.065 (0.001) 0.000 (0.000)
1960 0.118 (0.002) 0.000 (0.000) 0.055 (0.002) 0.062 (0.001) 0.000 (0.000)
1961 0.115 (0.002) 0 (0.000) 0.055 (0.002) 0.060 (0.001) 0.000 (0.000)
1962 0.112 (0.002) 0.000 (0.000) 0.055 (0.002) 0.058 (0.001) 0.000 (0.000)
1963 0.110 (0.002) 0.000 (0.000) 0.055 (0.002) 0.057 (0.001) -0.001 (0.000)
1964 0.109 (0.002) 0.000 (0.000) 0.055 (0.002) 0.056 (0.001) -0.001 (0.000)
1965 0.108 (0.002) 0.000 (0.000) 0.055 (0.002) 0.055 (0.001) -0.002 (0.000)
1966 0.107 (0.002) 0.000 (0.000) 0.055 (0.002) 0.055 (0.001) -0.002 (0.000)
1967 0.107 (0.003) 0.000 (0.001) 0.055 (0.002) 0.055 (0.001) -0.002 (0.001)
1968 0.108 (0.003) -0.001 (0.001) 0.055 (0.002) 0.055 (0.001) -0.001 (0.001)
1969 0.107 (0.003) -0.001 (0.001) 0.055 (0.002) 0.055 (0.001) -0.002 (0.001)
1970 0.109 (0.003) -0.001 (0.002) 0.055 (0.002) 0.056 (0.001) 0.000 (0.001)
1971 0.109 (0.003) 0.000 (0.002) 0.055 (0.002) 0.056 (0.002) -0.001 (0.001)
1972 0.109 (0.003) 0.000 (0.002) 0.054 (0.002) 0.057 (0.002) -0.001 (0.001)
1973 0.110 (0.003) 0.000 (0.002) 0.054 (0.002) 0.058 (0.002) -0.002 (0.001)
1974 0.110 (0.003) 0.000 (0.002) 0.054 (0.002) 0.059 (0.002) -0.002 (0.001)
1975 0.109 (0.003) 0.000 (0.002) 0.053 (0.002) 0.060 (0.002) -0.004 (0.001)
1976 0.110 (0.003) 0.000 (0.002) 0.053 (0.002) 0.060 (0.002) -0.002 (0.001)
1977 0.110 (0.004) 0.000 (0.003) 0.053 (0.002) 0.061 (0.002) -0.003 (0.001)
1978 0.109 (0.004) 0.000 (0.003) 0.053 (0.002) 0.061 (0.002) -0.004 (0.001)
1979 0.109 (0.004) 0.000 (0.003) 0.052 (0.002) 0.060 (0.002) -0.003 (0.001)
1980 0.110 (0.004) 0.000 (0.003) 0.052 (0.002) 0.060 (0.002) -0.001 (0.001)
1981 0.108 (0.005) 0.000 (0.004) 0.052 (0.002) 0.058 (0.003) -0.002 (0.001)
1982 0.106 (0.005) 0.000 (0.004) 0.052 (0.002) 0.056 (0.003) -0.002 (0.001)
1983 0.101 (0.006) 0.000 (0.004) 0.051 (0.002) 0.053 (0.004) -0.004 (0.001)
1984 0.098 (0.006) 0.000 (0.005) 0.051 (0.002) 0.050 (0.005) -0.004 (0.001)

Notes: This table shows the predicted gender gap in occupational premiums for each birth cohort at the average age
distribution shown in panel A of Figure ] The table shows birth year specific coefficients for the total occupational
premium gap and the portion of the gap explained by gender differences in returns to degrees, education, cohort
contribution that is not related to education fields, and demographic controls. The coefficient estimates are from
regression model . OLS coefficients were used. Bootstrapped standard errors are reported in parentheses. The
standard errors are estimated from 200 bootstrap iterations using the methodology explained in section [£.5] The
occupation premiums are estimated as described in section [£.5 and are used as the dependent variable in equation
to estimate the gender gap. The NSCG base year samples are used with cross sectional weights. Ages are
restricted to be between 23 and 59. By construction, Total gap = Return gap + Education gap + Birth cohort
residual gap + Demographic gap.
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Table J.3: Dynamic Decomposition: Earnings Birth Year Average

Birth Total Cohort Return: Base Return: Varying Edu: Base Edu: Varying Demo
Cohort Gap Residual Gap Year Return Year Return Year Return Year Return Control Gap
1931 0.682 (0.039) 0.336 (0.047) 0.198 (0.009) 0.006 (0.031) 0.196 (0.008) -0.052 (0.031) -0.002 (0.004)
1932 0.659 (0.036) 0.308 (0.042) 0.200 (0.008) 0.005 (0.027) 0.201 (0.007) -0.050 (0.028) -0.005 (0.005)
1933 0.636 (0.032) 0.282 (0.038) 0.202 (0.008) 0.003 (0.024) 0.205 (0.007) -0.048 (0.025) -0.007 (0.004)
1934 0.610 (0.029) 0.257 (0.035) 0.203 (0.008) 0.000 (0.021) 0.207 (0.006) -0.046 (0.023) -0.011 (0.004)
1935 0.594 (0.025) 0.233 (0.031) 0.203 (0.008) -0.003 (0.019) 0.208 (0.006) -0.043 (0.020) -0.004 (0.004)
1936 0.563 (0.023) 0.211 (0.028) 0.203 (0.008) -0.006 (0.016) 0.208 (0.006) -0.041 (0.018) -0.013 (0.003)
1937 0.545 (0.021) 0.190 (0.025) 0.203 (0.008) -0.008 (0.015) 0.207 (0.006) -0.038 (0.016) -0.009 (0.003)
1938 0.524 (0.018) 0.171 (0.023) 0.202 (0.008) -0.010 (0.013) 0.206 (0.006) -0.036 (0.014) -0.008 (0.003)
1939 0.502 (0.017) 0.153 (0.021) 0.200 (0.008) -0.012 (0.012) 0.203 (0.006) -0.033 (0.013) -0.009 (0.003)
1940 0.480 (0.015) 0.136 (0.018) 0.199 (0.008) -0.013 (0.011) 0.200 (0.005) -0.031 (0.011) -0.011 (0.003)
1941 0.463 (0.013) 0.121 (0.017) 0.197 (0.008) -0.014 (0.010) 0.197 (0.005) -0.029 (0.010) -0.009 (0.003)
1942 0.444 (0.012) 0.107 (0.015) 0.195 (0.008) -0.014 (0.009) 0.192 (0.005) -0.027 (0.009) -0.009 (0.002)
1943 0.422 (0.011) 0.093 (0.014) 0.194 (0.008) -0.014 (0.008) 0.187 (0.005) -0.025 (0.008) -0.014 (0.003)
1944 0.407 (0.009) 0.081 (0.012) 0.193 (0.008) -0.014 (0.007) 0.182 (0.005) -0.022 (0.007) -0.012 (0.002)
1945 0.395 (0.008) 0.070 (0.011) 0.192 (0.008) -0.013 (0.007) 0.176 (0.005) -0.021 (0.007) -0.010 (0.002)
1946 0.379 (0.007) 0.060 (0.010) 0.191 (0.007) -0.012 (0.006) 0.170 (0.005) -0.019 (0.006) -0.011 (0.002)
1947 0.369 (0.007) 0.051 (0.010) 0.191 (0.007) -0.012 (0.005) 0.164 (0.004) -0.017 (0.006) -0.009 (0.002)
1948 0.360 (0.006) 0.043 (0.009) 0.191 (0.007) -0.011 (0.005) 0.158 (0.004) -0.016 (0.005) -0.007 (0.002)
1949 0.350 (0.006) 0.036 (0.008) 0.192 (0.007) -0.009 (0.004) 0.153 (0.004) -0.014 (0.005) -0.008 (0.002)
1950 0.342 (0.006) 0.030 (0.007) 0.193 (0.007) -0.008 (0.004) 0.148 (0.004) -0.012 (0.004) -0.008 (0.002)
1951 0.335 (0.005) 0.024 (0.007) 0.195 (0.007) -0.007 (0.003) 0.143 (0.004) -0.011 (0.004) -0.008 (0.002)
1952 0.327 (0.005) 0.019 (0.006) 0.196 (0.007) -0.006 (0.003) 0.138 (0.004) -0.010 (0.003) -0.010 (0.002)
1953 0.328 (0.005) 0.015 (0.006) 0.197 (0.007) -0.005 (0.002) 0.134 (0.004) -0.008 (0.003) -0.005 (0.002)
1954 0.322 (0.005) 0.011 (0.005) 0.199 (0.007) -0.004 (0.002) 0.131 (0.004) -0.007 (0.003) -0.007 (0.002)
1955 0.320 (0.005) 0.008 (0.004) 0.200 (0.006) -0.003 (0.002) 0.128 (0.004) -0.006 (0.002) -0.007 (0.002)
1956 0.316 (0.005) 0.006 (0.004) 0.201 (0.006) -0.002 (0.001) 0.125 (0.004) -0.004 (0.002) -0.009 (0.002)
1957 0.312 (0.005) 0.004 (0.003) 0.202 (0.006) -0.002 (0.000) 0.122 (0.004) -0.003 (0.001) -0.010 (0.002)
1958 0.315 (0.005) 0.002 (0.002) 0.203 (0.006) -0.001 (0.000) 0.118 (0.004) -0.002 (0.001) -0.005 (0.002)
1959 0.311 (0.005) 0.001 (0.001) 0.204 (0.006) 0.000 (0.000) 0.115 (0.004) -0.002 (0.000) -0.007 (0.002)
1960 0.310 (0.005) 0.000 (0.000) 0.205 (0.006) 0.000 (0.000) 0.112 (0.004) 0.000 (0.000) -0.006 (0.003)
1961 0.307 (0.006) 0 (0.000) 0.205 (0.006) 0.000 (0.000) 0.109 (0.004) 0.000 (0.000) -0.007 (0.003)
1962 0.302 (0.006) 0.000 (0.000) 0.206 (0.006) 0.000 (0.000) 0.106 (0.004) 0.000 (0.000) -0.010 (0.003)
1963 0.302 (0.006) 0.000 (0.001) 0.206 (0.006) 0.000 (0.000) 0.103 (0.003) 0.001 (0.000) -0.009 (0.003)
1964 0.301 (0.007) 0.000 (0.002) 0.206 (0.006) 0.000 (0.000) 0.100 (0.003) 0.002 (0.000) -0.008 (0.003)
1965 0.296 (0.007) 0.000 (0.003) 0.206 (0.006) 0.000 (0.000) 0.098 (0.003) 0.003 (0.001) -0.012 (0.003)
1966 0.294 (0.008) 0.002 (0.004) 0.206 (0.006) 0.000 (0.001) 0.096 (0.003) 0.004 (0.001) -0.013 (0.004)
1967 0.288 (0.008) 0.002 (0.004) 0.205 (0.006) 0.000 (0.001) 0.094 (0.003) 0.005 (0.002) -0.018 (0.004)
1968 0.287 (0.009) 0.003 (0.005) 0.204 (0.006) -0.001 (0.001) 0.093 (0.003) 0.006 (0.002) -0.018 (0.006)
1969 0.290 (0.010) 0.003 (0.006) 0.202 (0.006) -0.002 (0.002) 0.092 (0.003) 0.007 (0.002) -0.014 (0.005)
1970 0.294 (0.010) 0.004 (0.006) 0.201 (0.006) -0.003 (0.002) 0.092 (0.003) 0.009 (0.002) -0.010 (0.005)
1971 0.291 (0.009) 0.004 (0.007) 0.200 (0.006) -0.003 (0.002) 0.092 (0.003) 0.010 (0.002) -0.011 (0.004)
1972 0.284 (0.010) 0.005 (0.007) 0.198 (0.006) -0.004 (0.002) 0.093 (0.004) 0.011 (0.003) -0.019 (0.005)
1973 0.289 (0.011) 0.005 (0.008) 0.197 (0.006) -0.005 (0.002) 0.094 (0.004) 0.013 (0.003) -0.014 (0.005)
1974 0.289 (0.011) 0.005 (0.008) 0.195 (0.006) -0.005 (0.003) 0.095 (0.004) 0.014 (0.003) -0.015 (0.004)
1975 0.281 (0.011) 0.004 (0.009) 0.194 (0.006) -0.006 (0.003) 0.096 (0.004) 0.015 (0.004) -0.023 (0.005)
1976 0.286 (0.012) 0.003 (0.009) 0.193 (0.006) -0.007 (0.003) 0.097 (0.004) 0.016 (0.004) -0.016 (0.005)
1977 0.283 (0.012) 0.002 (0.010) 0.192 (0.006) -0.007 (0.003) 0.097 (0.004) 0.017 (0.004) -0.018 (0.006)
1978 0.273 (0.013) 0.000 (0.010) 0.192 (0.006) -0.007 (0.004) 0.097 (0.005) 0.017 (0.004) -0.027 (0.007)
1979 0.271 (0.013) -0.002 (0.011) 0.191 (0.006) -0.008 (0.004) 0.096 (0.005) 0.018 (0.005) -0.025 (0.006)
1980 0.277 (0.012) -0.004 (0.012) 0.191 (0.006) -0.008 (0.004) 0.093 (0.005) 0.019 (0.005) -0.015 (0.006)
1981 0.267 (0.013) -0.008 (0.013) 0.192 (0.006) -0.008 (0.004) 0.089 (0.006) 0.020 (0.005) -0.019 (0.005)
1982 0.261 (0.014) -0.012 (0.014) 0.193 (0.006) -0.008 (0.005) 0.083 (0.006) 0.021 (0.005) -0.017 (0.005)
1983 0.249 (0.016) -0.016 (0.015) 0.195 (0.006) -0.008 (0.005) 0.075 (0.008) 0.023 (0.006) -0.020 (0.006)
1984 0.238 (0.019) -0.021 (0.016) 0.198 (0.006) -0.008 (0.006) 0.064 (0.010) 0.025 (0.007) -0.020 (0.006)

Notes: This table shows the predicted gender gap in log earnings for each birth cohort at the average age
distribution shown in panel A, B, and C of Figure[d The table shows birth year specific coefficients for the total log
earnings gap and the portion of the gap explained by gender differences in returns to degrees, education, cohort
contribution that is not related to education fields, demographic controls, and the base year component and cohort
varying component of the returns and education gaps respectively. The coefficient estimates are from regression
model . Bootstrapped standard errors, reported in parentheses, are estimated from 200 iterations using the
methodology explained in section By construction, Total Gap = Cohort Residual gap + Return gap (Base year)
+ Return gap (Varying year) + Education gap (Base year) + Education gap (Varying year) + Demo control gap.
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Table J.4: Dynamic Decomposition: Occupation Premium Birth Year Average

Birth Total Cohort Return: Base Return: Varying Edu: Base Edu: Varying Demo
Cohort Gap Residual Gap Year Return Year Return Year Return Year Return Control Gap
1931 0.206 (0.014) 0.034 (0.017) 0.061 (0.004) -0.026 (0.012) 0.103 (0.004) 0.033 (0.014) 0.002 (0.002)
1932 0.206 (0.013) 0.032 (0.016) 0.062 (0.004) -0.023 (0.011) 0.104 (0.004) 0.030 (0.013) 0.000 (0.002)
1933 0.206 (0.012) 0.031 (0.015) 0.063 (0.004) -0.021 (0.009) 0.105 (0.003) 0.027 (0.011) 0.000 (0.001)
1934 0.202 (0.010) 0.029 (0.013) 0.064 (0.004) -0.019 (0.008) 0.106 (0.003) 0.024 (0.010) -0.002 (0.001)
1935 0.202 (0.009) 0.028 (0.012) 0.064 (0.004) -0.017 (0.007) 0.107 (0.003) 0.021 (0.009) 0.000 (0.001)
1936 0.198 (0.008) 0.026 (0.011) 0.064 (0.004) -0.015 (0.007) 0.107 (0.003) 0.018 (0.008) -0.002 (0.001)
1937 0.196 (0.008) 0.025 (0.010) 0.064 (0.004) -0.014 (0.006) 0.107 (0.003) 0.015 (0.007) 0.000 (0.001)
1938 0.193 (0.007) 0.023 (0.009) 0.064 (0.004) -0.012 (0.005) 0.107 (0.003) 0.012 (0.007) 0.000 (0.001)
1939 0.190 (0.006) 0.022 (0.008) 0.064 (0.004) -0.011 (0.005) 0.106 (0.003) 0.010 (0.006) 0.000 (0.001)
1940 0.186 (0.006) 0.021 (0.008) 0.063 (0.004) -0.009 (0.004) 0.106 (0.003) 0.008 (0.005) -0.002 (0.001)
1941 0.185 (0.005) 0.019 (0.007) 0.063 (0.004) -0.008 (0.004) 0.105 (0.003) 0.006 (0.005) 0.000 (0.001)
1942 0.181 (0.005) 0.018 (0.006) 0.062 (0.004) -0.007 (0.004) 0.104 (0.003) 0.004 (0.004) 0.000 (0.000)
1943 0.176 (0.004) 0.017 (0.006) 0.062 (0.004) -0.005 (0.003) 0.103 (0.003) 0.002 (0.004) -0.002 (0.000)
1944 0.174 (0.004) 0.015 (0.005) 0.062 (0.004) -0.004 (0.003) 0.102 (0.003) 0.000 (0.004) -0.002 (0.000)
1945 0.171 (0.004) 0.014 (0.005) 0.061 (0.004) -0.003 (0.003) 0.100 (0.002) 0.000 (0.003) 0.000 (0.000)
1946 0.167 (0.003) 0.013 (0.005) 0.061 (0.004) -0.003 (0.003) 0.098 (0.002) 0.000 (0.003) -0.002 (0.000)
1947 0.164 (0.003) 0.012 (0.004) 0.061 (0.004) -0.002 (0.002) 0.095 (0.002) -0.002 (0.003) -0.001 (0.000)
1948 0.161 (0.003) 0.011 (0.004) 0.061 (0.003) -0.002 (0.002) 0.093 (0.002) -0.002 (0.003) 0.000 (0.000)
1949 0.157 (0.003) 0.010 (0.004) 0.060 (0.003) -0.001 (0.002) 0.090 (0.002) -0.002 (0.002) 0.000 (0.000)
1950 0.153 (0.003) 0.009 (0.003) 0.060 (0.003) -0.001 (0.002) 0.088 (0.002) -0.002 (0.002) 0.000 (0.000)
1951 0.150 (0.003) 0.008 (0.003) 0.060 (0.003) -0.001 (0.001) 0.085 (0.002) -0.002 (0.002) 0.000 (0.000)
1952 0.145 (0.002) 0.007 (0.003) 0.060 (0.003) -0.001 (0.001) 0.082 (0.002) -0.002 (0.002) 0.000 (0.000)
1953 0.143 (0.002) 0.006 (0.002) 0.060 (0.003) -0.001 (0.001) 0.080 (0.002) -0.002 (0.001) 0.000 (0.000)
1954 0.139 (0.002) 0.005 (0.002) 0.060 (0.003) -0.001 (0.000) 0.077 (0.002) -0.001 (0.001) 0.000 (0.000)
1955 0.136 (0.002) 0.004 (0.002) 0.059 (0.003) -0.001 (0.000) 0.074 (0.002) 0.000 (0.001) 0.000 (0.000)
1956 0.132 (0.002) 0.003 (0.001) 0.059 (0.003) 0.000 (0.000) 0.071 (0.002) 0.000 (0.000) 0.000 (0.000)
1957 0.127 (0.002) 0.003 (0.001) 0.059 (0.003) 0.000 (0.000) 0.069 (0.002) 0.000 (0.000) 0.000 (0.000)
1958 0.126 (0.002) 0.002 (0.000) 0.058 (0.003) 0.000 (0.000) 0.066 (0.002) 0.000 (0.000) 0.000 (0.000)
1959 0.121 (0.002) 0.001 (0.000) 0.058 (0.003) 0.000 (0.000) 0.063 (0.002) 0.000 (0.000) 0.000 (0.000)
1960 0.119 (0.002) 0.000 (0.000) 0.058 (0.003) 0.000 (0.000) 0.060 (0.002) 0.000 (0.000) 0.000 (0.000)
1961 0.115 (0.003) 0 (0.000) 0.057 (0.003) 0.000 (0.000) 0.058 (0.002) 0.000 (0.000) 0.000 (0.001)
1962 0.112 (0.003) 0.000 (0.000) 0.057 (0.003) 0.000 (0.000) 0.056 (0.002) 0.000 (0.000) 0.000 (0.000)
1963 0.110 (0.003) 0.000 (0.000) 0.057 (0.003) 0.000 (0.000) 0.055 (0.002) 0.000 (0.000) 0.000 (0.000)
1964 0.109 (0.003) -0.001 (0.000) 0.057 (0.003) 0.000 (0.000) 0.054 (0.002) 0.000 (0.000) 0.000 (0.000)
1965 0.107 (0.003) -0.002 (0.001) 0.057 (0.003) 0.000 (0.000) 0.053 (0.002) 0.000 (0.000) -0.002 (0.001)
1966 0.107 (0.003) -0.002 (0.001) 0.057 (0.003) 0.000 (0.000) 0.053 (0.002) 0.000 (0.000) -0.002 (0.001)
1967 0.106 (0.003) -0.002 (0.002) 0.057 (0.003) 0.000 (0.000) 0.052 (0.002) 0.001 (0.000) -0.002 (0.001)
1968 0.107 (0.003) -0.002 (0.002) 0.057 (0.003) 0.000 (0.000) 0.052 (0.002) 0.001 (0.000) -0.001 (0.002)
1969 0.108 (0.003) -0.003 (0.002) 0.057 (0.003) 0.000 (0.000) 0.053 (0.002) 0.002 (0.000) -0.002 (0.002)
1970 0.109 (0.003) -0.003 (0.002) 0.057 (0.003) 0.000 (0.000) 0.053 (0.002) 0.002 (0.001) 0.000 (0.001)
1971 0.109 (0.004) -0.003 (0.002) 0.057 (0.003) 0.000 (0.000) 0.054 (0.002) 0.003 (0.001) 0.000 (0.001)
1972 0.110 (0.004) -0.003 (0.003) 0.057 (0.003) 0.000 (0.000) 0.054 (0.002) 0.003 (0.001) -0.001 (0.001)
1973 0.110 (0.004) -0.003 (0.003) 0.056 (0.003) 0.000 (0.000) 0.055 (0.002) 0.003 (0.001) -0.001 (0.002)
1974 0.110 (0.004) -0.002 (0.003) 0.056 (0.003) -0.001 (0.001) 0.056 (0.002) 0.003 (0.002) -0.002 (0.002)
1975 0.109 (0.004) -0.002 (0.003) 0.056 (0.003) -0.001 (0.001) 0.057 (0.002) 0.003 (0.002) -0.004 (0.002)
1976 0.111 (0.004) -0.002 (0.003) 0.056 (0.003) -0.001 (0.001) 0.057 (0.002) 0.003 (0.002) -0.002 (0.001)
1977 0.110 (0.004) -0.001 (0.004) 0.055 (0.003) -0.002 (0.001) 0.058 (0.002) 0.002 (0.002) -0.003 (0.002)
1978 0.109 (0.004) -0.001 (0.004) 0.055 (0.003) -0.002 (0.002) 0.058 (0.002) 0.002 (0.002) -0.004 (0.002)
1979 0.109 (0.005) 0.000 (0.004) 0.055 (0.003) -0.002 (0.002) 0.058 (0.002) 0.001 (0.002) -0.003 (0.002)
1980 0.110 (0.005) 0.000 (0.005) 0.055 (0.003) -0.002 (0.002) 0.057 (0.003) 0.000 (0.002) -0.001 (0.002)
1981 0.108 (0.005) 0.000 (0.005) 0.054 (0.003) -0.002 (0.002) 0.056 (0.003) 0.000 (0.002) -0.002 (0.002)
1982 0.107 (0.006) 0.001 (0.005) 0.054 (0.003) -0.001 (0.002) 0.053 (0.003) 0.000 (0.002) -0.001 (0.002)
1983 0.103 (0.006) 0.002 (0.006) 0.054 (0.003) -0.001 (0.002) 0.049 (0.004) 0.002 (0.003) -0.004 (0.002)
1984 0.102 (0.007) 0.003 (0.007) 0.055 (0.003) -0.002 (0.003) 0.045 (0.005) 0.004 (0.003) -0.003 (0.002)

Notes: This table shows the predicted gender gap in occupational premiums for each birth cohort at the average age
distribution shown in panel A, B, and C of Figure[§] The table shows birth year specific coefficients for the total
occupational premium gap and the portion of the gap explained by gender differences in returns to degrees,
education, cohort contribution that is not related to education fields, demographic controls, and the base year and
cohort varying components of the return and education gaps respectively. The coefficient estimates are from
regression model 4 Bootstrapped standard errors are reported in parentheses and are estimated from 200
iterations explained in section By construction, Total Gap = Cohort Residual gap + Return gap (Base year) +
Return gap (Varying year) + Education gap (Base year) + Education gap (Varying year) -+ Demo control gap.

95



Table J.5: Dynamic Decomposition: Total Gap, Within and Across Occupation

Birth Cohort 1932 1940 1948 1964 1975 1982
Edu gap, within occ, base year 0.097 0.094 0.065 0.047 0.039 0.030
Edu gap, across occ, base year 0.104 0.106 0.093 0.054 0.057 0.053
Edu gap, within occ, varying return -0.080 -0.039 -0.014 0.002 0.012 0.020
Edu gap, across occ, varying return 0.030 0.008 -0.002 0.000 0.003 0.001
Return gap, within occ, base year 0.138 0.135 0.131 0.149 0.138 0.139
Return gap, across occ, base year 0.062 0.063 0.061 0.057 0.056 0.054
Return gap, within occ, varying return 0.028 -0.004 -0.009 -0.000 -0.005 -0.007
Return gap, across occ, varying return -0.023 -0.009 -0.002 0.000 -0.001 -0.001
Cohort residual gap, within occ 0.276 0.116 0.032 0.002 0.006 -0.013
Cohort residual gap, across occ 0.032 0.021 0.011 -0.001 -0.002 0.001
Demographic control gap -0.005 -0.011 -0.007 -0.008 -0.023 -0.017
Overall gap, within occ 0.459 0.303 0.206 0.199 0.191 0.170
Overall gap, across occ 0.205 0.188 0.161 0.110 0.112 0.108
Overall gap, total 0.659 0.480 0.360 0.301 0.281 0.261

Notes: This table shows the predicted gender gap in earnings for selected birth cohorts by the within and
across occupation effects. The coefficient estimates are from regression model . The gender gap of log
earning is the sum of the within occupation effect and across occupation effect. The across occupation
effect is estimated by decomposing the gender gap in occupation premium. So we can calculate the within
occupation gap by taking the difference between the gap estimated for log earnings and the gap estimated
for occupation premium, for each component in the decomposition. Specifically, the total overall gap is the
left-hand side of equation when we decompose the gender gap in log earnings, and is the same as the
black line in Figure 4| panel A. The overall gap across occupation is the left-hand side of equation
when we decompose the gender gap in occupation premium (the black line in Figure |8 panel A). The
overall gap within occupation is the difference between the total gap and the across occupation gap.
Similarly, the sum of within and across occupation gaps is the total gap for the base year return education
gap (light green line in Figure 4| panel C), the varying return education gap (yellow line in Figure [4| panel
C), the base year return gap (light green line in Figure |4| panel B), and the varying return gap (yellow line
in Figure {4] panel B), respectively.
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Table J.6: Dynamic Decomposition: Education Gap, Within and Across Occupation

Birth Cohort 1932 1940 1948 1964 1975 1982
BA field, within occ, base year 0.068 0.059 0.042 0.039 0.039 0.034
BA field, across occ, base year 0.087 0.082 0.071 0.043 0.048 0.043
BA field, within occ, varying return -0.081 -0.035 -0.011 0.002 0.010 0.018
BA field, across occ, varying return 0.021 0.003 -0.004 0.000 0.002 0.001
Grad attendance, within occ, base year 0.022 0.019 0.013 0.003 -0.006 -0.008
Grad attendance, across occ, base year 0.000 -0.007 0.001 0.001 -0.001 -0.002
Grad attendance, within occ, varying return -0.015 -0.005 -0.001 0.000 -0.000 0.000
Grad attendance, across occ, varying return 0.008 0.007 0.002 -0.000 0.001 0.002
Grad field, within occ, base year 0.007 0.016 0.011 0.004 0.006 0.004
Grad field, across occ, base year 0.017 0.031 0.022 0.009 0.011 0.011
Grad field, within occ, varying return 0.016 0.001 -0.002 0.000 0.002 0.002
Grad field, across occ, varying return 0.001 -0.002 -0.001 -0.000 -0.001 -0.002
Edu gap, within occ 0.017 0.056 0.052 0.049 0.051 0.051
Edu gap, across occ 0.134 0.114 0.091 0.054 0.060 0.054
Edu gap, total 0.151 0.169 0.143 0.102 0.111 0.104

Notes: This table shows the predicted education gender gap in earnings for selected birth cohorts by the
within and across occupation effects. The coefficient estimates are from regression model The within
occupation gap is calculated by taking the difference between the gap in earnings and the gap in
occupation premium (i.e. across occupation gap). The total education gap is the green line in Figure
panel A. The across occupation education gap (second to last row) is the green line in Figure |8| panel A.
Panel D of Figures [ and [§] decompose the base year return education gap into the contributions of BA
field, Grad attendance, and Grad field. For example, the pink line in Figure [d] panel D is the sum of "BA
field, within occ, base year" and "BA field, across occ, base year". This decomposition table includes both
the base year return and the varying return gaps.
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Table J.7: Constant Decomposition: Log Earnings

Birth Cohort  Total Gap  Cohort Residual Gap ~ Return Gap  Education Gap  Demo Gap

1931 0.662 0.253 0.208 0.203 -0.002
1932 0.633 0.230 0.207 0.201 -0.005
1933 0.615 0.208 0.202 0.212 -0.007
1934 0.588 0.188 0.203 0.209 -0.011
1935 0.578 0.169 0.203 0.210 -0.004
1936 0.546 0.151 0.206 0.202 -0.013
1937 0.526 0.134 0.207 0.194 -0.009
1938 0.503 0.119 0.207 0.186 -0.008
1939 0.487 0.105 0.204 0.188 -0.009
1940 0.471 0.092 0.202 0.188 -0.011
1941 0.464 0.080 0.200 0.193 -0.009
1942 0.451 0.069 0.199 0.192 -0.009
1943 0.427 0.059 0.199 0.183 -0.014
1944 0.415 0.050 0.197 0.181 -0.013
1945 0.401 0.041 0.195 0.174 -0.010
1946 0.385 0.034 0.193 0.169 -0.011
1947 0.374 0.028 0.194 0.162 -0.009
1948 0.365 0.022 0.196 0.154 -0.007
1949 0.357 0.017 0.198 0.151 -0.008
1950 0.348 0.013 0.197 0.146 -0.008
1951 0.337 0.009 0.198 0.139 -0.008
1952 0.327 0.006 0.199 0.132 -0.010
1953 0.324 0.004 0.200 0.126 -0.005
1954 0.321 0.002 0.200 0.127 -0.007
1955 0.319 0.000 0.199 0.126 -0.007
1956 0.315 0.000 0.201 0.123 -0.009
1957 0.310 -0.001 0.202 0.118 -0.010
1958 0.314 -0.001 0.204 0.116 -0.005
1959 0.311 -0.001 0.205 0.114 -0.007
1960 0.311 0.000 0.207 0.111 -0.006
1961 0.307 0.000 0.209 0.105 -0.007
1962 0.301 0.000 0.208 0.102 -0.010
1963 0.299 0.002 0.207 0.099 -0.009
1964 0.296 0.003 0.206 0.095 -0.008
1965 0.294 0.005 0.208 0.093 -0.012
1966 0.295 0.006 0.209 0.093 -0.013
1967 0.293 0.007 0.208 0.096 -0.018
1968 0.291 0.009 0.204 0.096 -0.018
1969 0.295 0.010 0.202 0.097 -0.014
1970 0.293 0.011 0.200 0.091 -0.010
1971 0.295 0.012 0.198 0.096 -0.011
1972 0.282 0.013 0.197 0.091 -0.019
1973 0.285 0.014 0.194 0.092 -0.014
1974 0.288 0.014 0.195 0.094 -0.015
1975 0.283 0.014 0.192 0.099 -0.022
1976 0.292 0.014 0.194 0.100 -0.016
1977 0.280 0.013 0.195 0.091 -0.018
1978 0.276 0.012 0.195 0.095 -0.026
1979 0.269 0.011 0.190 0.093 -0.025
1980 0.272 0.008 0.187 0.091 -0.015
1981 0.252 0.006 0.189 0.076 -0.019
1982 0.265 0.003 0.192 0.088 -0.017
1983 0.252 -0.001 0.196 0.077 -0.020
1984 0.253 -0.006 0.193 0.086 -0.020
1985 0.246 -0.006 0.190 0.082 -0.020
1986 0.246 -0.006 0.190 0.082 -0.020
1987 0.247 -0.006 0.190 0.083 -0.020
1988 0.248 -0.006 0.189 0.085 -0.020
1989 0.249 -0.006 0.189 0.086 -0.020
1990 0.251 -0.006 0.189 0.088 -0.020
1991 0.253 -0.006 0.188 0.091 -0.020
1992 0.256 -0.006 0.188 0.094 -0.020
1993 0.259 -0.006 0.187 0.098 -0.020

Notes: This table shows the predicted gender gap in log earnings for each birth cohort at the average age
distribution using the moving average specification (see Appendix shown in panel A of Figure Additionally,
the table provides estimates for the extrapolated gender gap from 1985-1993 (italicized) which similarly use the
moving average specification and are discussed in the Conclusion.

98



Table J.8: Dynamic Decomposition: Earnings Birth Year Average

Birth Total Cohort Return: Base  Return: Varying Edu: Base Edu: Varying Demo
Cohort Gap Residual Gap  Year Return Year Return Year Return ~ Year Return ~ Control Gap
1931 0.752 0.451 0.198 0.025 0.211 -0.127 -0.007
1932 0.735 0.412 0.197 0.026 0.210 -0.124 0.013
1933 0.673 0.376 0.197 0.024 0.218 -0.127 -0.015
1934 0.648 0.342 0.195 0.024 0.218 -0.120 -0.012
1935 0.626 0.310 0.194 0.019 0.219 -0.111 -0.006
1936 0.594 0.280 0.194 0.016 0.214 -0.096 -0.014
1937 0.566 0.252 0.194 0.012 0.205 -0.086 -0.011
1938 0.546 0.226 0.195 0.011 0.196 -0.079 -0.004
1939 0.522 0.202 0.196 0.013 0.194 -0.076 -0.007
1940 0.502 0.179 0.197 0.011 0.192 -0.072 -0.007
1941 0.492 0.159 0.200 0.007 0.194 -0.062 -0.005
1942 0.470 0.140 0.199 0.003 0.194 -0.056 -0.010
1943 0.448 0.122 0.198 0.003 0.185 -0.048 -0.012
1944 0.436 0.107 0.198 0.003 0.183 -0.045 -0.009
1945 0.418 0.092 0.200 0.001 0.172 -0.039 -0.009
1946 0.401 0.079 0.202 0.002 0.163 -0.036 -0.009
1947 0.388 0.067 0.202 0.002 0.157 -0.032 -0.008
1948 0.378 0.057 0.202 0.003 0.151 -0.030 -0.006
1949 0.369 0.047 0.201 0.002 0.151 -0.027 -0.006
1950 0.359 0.039 0.201 0.002 0.146 -0.023 -0.006
1951 0.348 0.032 0.202 0.002 0.139 -0.020 -0.007
1952 0.341 0.026 0.204 0.002 0.132 -0.017 -0.006
1953 0.333 0.020 0.205 0.002 0.124 -0.014 -0.005
1954 0.334 0.016 0.205 0.002 0.126 -0.012 -0.003
1955 0.327 0.012 0.206 0.002 0.123 -0.009 -0.007
1956 0.326 0.009 0.205 0.002 0.122 -0.007 -0.004
1957 0.319 0.006 0.204 0.001 0.118 -0.005 -0.006
1958 0.320 0.004 0.204 0.000 0.118 -0.003 -0.003
1959 0.314 0.002 0.204 0.000 0.116 -0.002 -0.006
1960 0.309 0.000 0.204 0.000 0.113 0.000 -0.008
1961 0.310 0.000 0.203 0.000 0.109 0.000 -0.003
1962 0.301 0.000 0.203 0.000 0.106 0.000 -0.007
1963 0.298 -0.001 0.202 0.000 0.103 0.001 -0.007
1964 0.295 -0.002 0.202 0.000 0.099 0.002 -0.005
1965 0.290 -0.002 0.201 0.000 0.099 0.002 -0.010
1966 0.292 -0.003 0.203 0.000 0.099 0.003 -0.009
1967 0.291 -0.003 0.205 0.000 0.099 0.003 -0.011
1968 0.284 -0.004 0.205 -0.001 0.096 0.004 -0.015
1969 0.291 -0.005 0.203 -0.001 0.095 0.006 -0.008
1970 0.287 -0.006 0.199 0.000 0.092 0.007 -0.005
1971 0.287 -0.008 0.198 0.002 0.097 0.007 -0.008
1972 0.275 -0.010 0.197 0.001 0.092 0.008 -0.013
1973 0.274 -0.013 0.197 0.001 0.091 0.008 -0.011
1974 0.273 -0.016 0.196 0.000 0.097 0.008 -0.011
1975 0.263 -0.020 0.196 0.000 0.100 0.008 -0.020
1976 0.266 -0.025 0.197 -0.001 0.099 0.008 -0.012
1977 0.250 -0.031 0.199 0.000 0.087 0.007 -0.012
1978 0.237 -0.037 0.198 0.003 0.092 0.008 -0.026
1979 0.235 -0.045 0.197 0.002 0.090 0.009 -0.019
1980 0.240 -0.053 0.193 0.003 0.090 0.015 -0.009
1981 0.215 -0.063 0.194 0.001 0.078 0.016 -0.011
1982 0.218 -0.074 0.192 0.001 0.094 0.018 -0.014
1983 0.200 -0.086 0.192 0.000 0.086 0.017 -0.010
1984 0.193 -0.099 0.189 0.001 0.095 0.023 -0.015
1985 0.246 -0.022 0.193 -0.005 0.079 0.020 -0.020
1986 0.246 -0.022 0.193 -0.005 0.080 0.020 -0.020
1987 0.247 -0.022 0.193 -0.005 0.080 0.020 -0.020
1988 0.247 -0.022 0.193 -0.005 0.081 0.020 -0.020
1989 0.248 -0.022 0.193 -0.006 0.083 0.020 -0.020
1990 0.249 -0.022 0.193 -0.006 0.08/ 0.020 -0.020
1991 0.250 -0.022 0.193 -0.007 0.086 0.020 -0.020
1992 0.252 -0.022 0.194 -0.008 0.088 0.020 -0.020
1993 0.253 -0.022 0.194 -0.010 0.091 0.021 -0.020

Notes: This table shows the predicted gender gap in log earnings for each birth cohort at the average age
distribution using the moving average specification (see Appendix . Additionally, the table provides estimates for
the extrapolated gender gap from 1985-1993 (italicized), which similarly use the moving average specification and
are discussed in the Conclusion.
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K Decomposition Using Log Hourly Wage

Our decompositions of gender differences in log annual earnings of full time workers
capture differences in both annual hours conditional on full time work and wage rates.
Data from the 1960-2000 decennial Census and 2001-2018 ACS show that, across all birth
cohorts, men work more hours than women, with the peak being between 3 and 4.5 hours
around age 35 (Appendix Figure panel A). However, in the most recent cohorts, the
hours gap declines with age.

In this appendix, we isolate gender differences in wage rates by re-running our
decomposition analysis, replacing log annual earnings with log hourly wage earnings. For
the log hourly earnings constant returns specification, the total gap starts at 0.488 for the
1931 birth cohort, declining rapidly by an average of 0.0114 per year to 0.306 in 1947.
After 1947, the rate of decline then slows to an average of 0.007 per year until 1954 when
the gap reaches 0.255. From 1955 onward the gap declines by only about 0.001 per year,
ending at 0.212 for the 1984 birth cohort.

Breaking down the total gap, the relative return gap varies little. It begins at 0.146 for
the 1931 birth cohort, peaks at 0.156 in 1960, and ends at 0.144 in 1984. The cohort
residual gap drops quickly for the early cohorts, starting at 0.180 in 1931 and drops by an
average of 0.010, 0.006, and 0.003 for the 1930s, 1940s, and 1950s birth cohorts until it is 0
in 1961. It then remains close to zero until 1971, after which it begins to gradually rise by
an average of 0.002 per year, reaching 0.022 by the 1984 birth cohort.

Finally, the education gap starts at 0.165 in 1931 and peaks at 0.174 for the 1935 birth
cohort. It then decreases quickly by an average of 0.004 per year from 1936 to 1950,
reaching 0.107. After 1950, the decline slows considerably, falling by around 0.001 per year
till it ends at 0.063 for the 1984 birth cohort.

Comparing the constant log hourly earnings decomposition to the log annual earnings
decomposition, the hourly wage gap is 0.157 smaller in 1931 and 0.023 smaller in 1984.
However, the make up of the decreasing trends in the gaps are similar. For log annual
earnings, the total gap, relative gap, and education gap decline by 63%, 9%, and 67%
respectively from 1931; for log hourly wage the corresponding declines are 57%, 8%, and
64%. The main difference is that the decline in the cohort residual gap between 1931 and
1984 in the log wage case is about 0.11 smaller than the decline in the log annual earnings
case. Most of the difference is between 1931 and 1961 (the year in which the cohort residual
gap is normalized to zero in all of our analyses). The gap in hours per week among full time
workers in the early cohorts documented in Figure is likely a key factor, both because

of the mechanical link between hours worked and earnings at given wage rate and because
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earnings are a convex function of hours (Gicheva (2013), Goldin| (2014)). For the log annual
earnings decomposition, the cohort residual gap rises from 1961 to 1975, peaking at 0.014,
before falling back to around zero by the 1984 cohort. In contrast, for the log hourly wage
decomposition, the residual cohort gap continues to rise after 1975, reaching 0.022 by 1984.

When allowing relative returns to vary across birth cohorts for log hourly wage earnings,
the total gap starts at 0.531 and declines rapidly by an average of 0.013 per year, until
reaching 0.278 in 1950. This steep decline is again largely attributed to the decline in the
cohort residual gap. After 1950, the decline becomes more gradual, dropping to 0.217 by
1969 (around 0.004 a year from 1951). The gap then oscillates around 0.21 until it ends at
0.211 in 1984.

Looking at the components of the total gap, we see similar patterns compared to the
dynamic decomposition using log annual earnings. The cohort residual gap declines
quickly, dropping from 0.235 to zero by 1961. The education gap and the roles of
undergraduate field, graduate attendance, and graduate field are very similar in magnitude
and trends across birth cohorts. The most noticeable difference is in the return gap. Panel
B of Figure [K.2] shows the varying portion of the return gap starts at 0.026 dropping
quickly to its lowest point at -0.017 by 1943. After 1943 it gradually climbs back to zero by
1961, where it remains zero. This is in contrast to the varying returns of log annual

earnings, which oscillates at zero from 1931 to 1984.
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Figure K.1: Decomposition of Log Hourly Wage Earnings, Constant Returns
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Notes: Panel A shows the decomposition of the predicted gender gap in log hourly wage earnings
for each birth cohort averaged from age 28 to 52. The construction, description, and meaning of
the lines are identical to those in Figure [2] with log hourly wage earnings as the dependent
variable instead of log annual earnings. The estimates are constructed using OLS estimates of
equation . The NSCG base year samples are used with cross sectional weights. Ages are
restricted to be between 23 and 59. Panel B shows the decomposition of the education gap based
on equation . The green line is the education gap, copied from panel A. The pink line shows
the contribution of college majors, the purple line shows the contribution of graduate attendance,
and the blue line shows the contribution of graduate degree field conditional on college major.
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Figure K.2: Decomposition of Log Hourly Wage Earnings, Cohort Specific Relative Returns
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Notes: Panel A shows the predicted gender gap in log hourly wage earnings for each birth cohort
averaged from age 28 to 52. The description of each line and panel is identical to Figure [dl The
coefficient estimates are from regression model . Panel B decomposes the return gap,

Yo ; <a$0 + 52;1’ f 0_ 5f b) ngb, into two components. The light green line uses the base year
return ago, so it is comparable with the orange in Figure The yellow uses the gender specific,
cohort varying relative return 52;17. Panel C decomposes the education gap, cg a"g;b (ngb - P(Lb),
into two components in the same way as panel B. They sum up to the green line, the education
gap. Panel D decomposes the base year return education gap into three components, the
contributions of undergrad field in pink, grad attendance in purple, and grad field in blue. They
sum up to the education gap with base year return.
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L. The Role of Selection

The NSF data we use does not contain measures of skills or abilities, such as standardized
tests. As such, our statistical decompositions of the gender earnings gap do not account for
changes in the composition of college graduates working full-time. Since we study the gap,
differential changes in selection between genders are particularly important. Here, we focus
on three specific margins of selection: (1) selection into college graduation, (2) selection
into full-time work among college graduates, and (3) selection into graduate degree
attainment among college graduates. Specifically, we focus on selection based on
standardized test scores. While test scores do not capture the complete set of skills and
capabilities individuals sort on, they are the only feasible measure of skill or ability we can
compare across birth cohorts.

We use five different sources of data. First, we use average quantitative reasoning and
verbal reasoning scores for college-bound seniors over time, as reported by the College
Entrance Exam Board. Our other four datasets are longitudinal studies that include
standardized achievement or cognitive ability tests and follow individuals into adulthood.
Our earliest longitudinal study is Project Talent (PT), a nationally representative survey of
5% of high school students in 1960. We use test scores administered as part of the survey,
and outcomes are measured 11 years after graduation with a modal age of 29. Next, we use
the National Longitudinal Study of 1972 (NLS72), a survey of high school seniors in 1972
with periodic follow-up surveys through 1986, when the modal age of respondents was 32.
Our third longitudinal survey is the National Longitudinal Survey of Youth 1979
(NLSY79), a survey of 14 to 22-year-olds in 1979 with ongoing follow-up surveys. Lastly,
we use the National Longitudinal Survey of Youth 1997 (NLSY97), a survey of individuals
who were 12-16 years old at the start of 1997.

Starting with SAT scores, Figure plots verbal and quantitative reasoning SAT scores
over time compiled by the NCES from annual College Entrance Examination Board reports
for college-bound seniors. The top panel shows average quantitative and verbal scores for
men and women, while the bottom panel shows the female difference in average verbal and
quantitative scores. The x-axis on both plots is birth cohort, assuming exams are taken at
age 17. The y-axes are test score and score difference, respectively. The gap in quantitative
scores is about 40 points for the 1949 birth cohort, which rises to 45 points over the
1957-59 birth cohorts. After 1959, there was a gradual decline in the gap to 35 points for
the 1998 birth cohort. The gap in verbal scores started at -5 for the 1949 birth cohort,
increasing over time to 12 points in 1970, after which there was a gradual decline to 2
points for the 1998 birth cohort. These trends are modest, given that the standard
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deviation in test scores in most years is around 100 points. Yet, the trends suggest gaps
increase early on (until the 1959 birth cohort for math and the 1970s birth cohort for
verbal), followed by gradual declines (15 points for math and 10 points for verbal).

Next, using our four longitudinal surveys, we consider how selection into college
graduation, full-time work, and graduate degree attainment has changed by gender based
on test scores across cohorts. Figure plots the average test score percentile among these
three groups, where our full-time work and graduate degree samples are restricted to
college graduates. For all the panels of the figure, the x-axis is birth cohort and the y-axis
is the average test score percentile. The percentiles are calculated using survey weights and
should be nationally representative for the full population. Panels A, C, and E plot the
average percentile score for male (blue line) and female (orange line) for each group, while
panels B, D, and F plot the corresponding group difference between males and females.
Each line has four data points positioned on the x-axis corresponding to the approximate
birth cohort of each of the four data sets we study. Additionally, Table reports all
graphed averages and differences plotted in Figure

Beginning with college graduates, Figure panel A shows that college graduates had
an average test score percentile between 65 and 75 in all four datasets[”?] In the PT data,
the gap slightly favors women by around three percentiles, but this gap is flipped in favor of
men in the NLS72 data and persists with gaps favoring men of 7 percentiles in the NLSY79
and 5 percentiles in the NLSY97. The estimates suggest there may have been a small
widening in the gender gap in test scores among college graduates from the mid-1950s to
the early 1960s. This widening gap broadly corresponds to a closing and reversal of the
gender gap in college graduation, with the fraction of women going to college rising much
more rapidly for women than men from the 1950 to 1980 birth cohort (Patnaik et al.,
2020). The top two panels of Figure plot the share of males and females with a college
degree (left panel) and the difference between males and females (right panel) by birth
cohort, visualizing the more rapid growth of female college graduates.

Looking at men and women working full time, Panels C and D of Figure show that
the gender gap in test scores among college graduates working full time increased
substantially from the PT to the NLSY79 and then shrunk some from the NLSY79 to the
NLSY97. The difference between test scores increases approximately linearly by ten
percentiles from PT (1943 birth cohort) to the NLSY79 (1961 birth cohort), corresponding
to a period when the share of women working full-time was increasing[®| Figure panel

420ne limitation of our data is that we rely on different cognitive or achievement tests in each survey,
which may measure different combinations of skills and abilities.

43Note that we do not observe labor supply at the same age in every dataset. In particular, we observe
individuals in the PT data around age 29 and individuals in the NLS around age 32. These small differences
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A documents this trend, showing that the gender gap in full time work between male and
female college graduates nearly halved between the 1945-1949 and the 1965-1969 birth
cohorts. From the NLSY79 to the NLSY97 (1982 birth cohort) the gender gap in average
test score percentiles among college graduates shrinks by three percentiles.

Another concern is that men working full time may still work more hours than women,
and this difference may have changed over time. Figure panel B plots the difference in
average hours worked per week between men and women among those who report working
full time by age (x-axis) and cohort (line color). We see that women who report working
full time work fewer hours across all cohorts and ages, with the difference peaking around
age 35, where the gap is between 3 and 4.5 hours depending on the cohort. The gaps tend
to be smaller at all ages for the more recent 1975-1979 and 1985-1989 cohorts.

Moving onto the last group, panels E and F of Figure plot selection into earning a
graduate degree by gender over time. Test score percentiles are similar for the PT data,
which grows to a three-percentile gap in the NLS72 data. The gap then grows to 11
percentiles in the NLSY79 and then shrinks to 6 percentiles in the NLSY97. The large
increase in the gap between the 1954 (NLS72) and 1961 (NLSY79) birth cohorts comes
almost entirely from a decrease among women. This decrease is consistent with the large
increase in graduate degree attainment (conditional on having a BA) among women
relative to men in this period, which is plotted in the bottom two panels of Figure [L.3]

Overall, the figures above show that there are moderate changes in the relative test
scores of male and female (1) college graduates, (2) college graduates working full time,
and (3) graduate degree holders over time. The most notable changes are increases in the
gender gap between the 1942 (PT) and 1961 (NLSY79) birth cohorts, which also broadly
corresponds to a time when there was a rapid increase in the share of women graduating
from college, earning graduate degrees, and working full time. Together, the evidence
suggests the average test scores of female college graduates working full time fell between
the late 1940s and early 1960s birth cohorts as the share of women graduating from college,
earning graduate degrees, and working full time all increased. Since we cannot control for
test scores in our primary analysis, we miss this trend, which may explain part of the

residual gender gap in earnings.

may affect differences between datasets, in particular for women who may be more likely to work part time
when there is a young child in the household.
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Table L.1: Selection into Undergraduate and Graduate Degree Attainment on Test Scores
by Gender

Birth With BA With MA Working FT
Cohort Male Female Diff Male Female Diff Male Female Diff

1943 76.614  79.598  -2.984 81.822 82331 -0.509 77.216 79.217  -2.001
1954 74.426 71196  3.230 79.868  77.073 2,795 74529  70.095  4.435
1961 72.882  65.559  7.323 79.824  68.667 < 11.157 73.927  65.547  8.380
1982 70.967 65.893  5.073  77.516  71.378 6.138  71.596  66.504  5.092

Notes: This table shows the average test score percentile for males, females, and their difference for those
who selected into: college graduation (BA), full-time work (working FT), and graduate degrees (MA).
Those who selected into full-time work and graduate degrees are restricted to college graduates. The table
uses data from Project Talent, The National Longitudinal Study 1972, the National Longitudinal Survey of
Youth 1979, and the National Longitudinal Survey of Youth 1997. Birth cohort is assigned based on the
average age of respondents in the surveys; from top to bottom, the data comes from Project Talent (1943
birth cohort), NLS72 (1954 birth cohort), NLSY79 (1961 birth cohort), and the NSLY97 (1982 birth
cohort). Test score percentiles are the weighted percentile of achievement or cognitive tests given in each
survey.
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Figure L.1: SAT Scores for Men and Women Over Time
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Notes: This figure plots the average SAT scores on the quantitative and verbal sections for
college-bound high school seniors who took the SAT. Data is from the College Entrance
Examination Board annual reports, which was then collected and harmonized and reported by the
NCES in the Digest of Education Statistics (2019, Table 226.20).
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Figure L.2: Selection into College Graduation, Full-Time Work, and Graduate Degree At-
tainment on Test Scores by Gender
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Notes: Panels A, C, and E show the selection into college graduation, graduate degree attainment,
and full-time work on test scores by gender, respectively. Panels B, D, and E show the difference
between the two genders for each respective left-hand panel. The graduate degree attainment and
full-time work estimates are conditional on receiving a BA. These figures use data from Project
Talent, The National Longitudinal Study 1972, the National Longitudinal Survey of Youth 1979,
and the National Longitudinal Survey of Youth 1997. Birth cohort is assigned based on the
average age of respondents in the surveys; from left to right the data points on each graph come
from PT, NLS72, NLSY79, and the NLSY97. Test score percentiles are the weighted percentile of
achievement or cognitive tests given in each survey.
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Figure L.3: Proportion of Birth Cohort by Gender that have College and Advanced Degrees
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Notes: This figure uses data from the ACS (2001-2018) and the decennial Census (1960, 1970,
1980, 1990, 2000). Panel A shows the proportion of the birth cohorts that have an undergraduate
degree disaggregated by gender. Panel B shows the difference (male - female) of panel A. Panel C
shows the proportion of the birth cohorts that have advanced degrees disaggregated by gender.
Panel D shows the difference (male - female) of panel C. The blue lines show the proportions for
men, the orange lines show the proportions for women, and the green lines show the difference in
the proportions. All panels show information for the birth cohorts from 1931-1984.
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Figure 1..4: Gender Gap in the Proportion and Average Working Hours of Full-Time Workers
and Among Those with a BA Degree
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(A) Gender gap of the proportion of full-time workers among people with BA degrees
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(B) Gender gap of the average working hours of full-time workers with BA degrees

Notes: Panel A shows the difference in the proportion of the population, conditional on gender,
that work full time, conditioned on holding a BA degree. Panel B shows the difference in the
number of hours worked conditioned on working full time and holding a BA degree. The data
comes from 1960-2000 decennial Census and the 2001-2018 ACS.
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