
Announcements

Research projects!!!

Officially due during our final exam period (April 29,
5pm)

Unofficially due with enough time left for me to get
grading done (May 7)

For next week and after classes end, I’m happy to
schedule individual times to meet

On Friday, we’ll use the class period as a work session
for your projects, I can show you things on Stata, help
with data, etc.

Today and Wednesday we’ll use a discussion of gender
inequality as a way to review the course

But first, the official launch of our class website
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Launched

https://jmparman.people.wm.edu/econ-449-class-
website/econ-449-main.html
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Race, Housing and Wealth
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Female-Male Wage Gaps
1096 THE AMERICAN ECONOMIC REVIEW APRIL 2014

Part B. With controls for work time and education
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Figure 1. Relative Earnings of (Full-Time, Full-Year) College Graduate Men

and Women for Synthetic Cohorts: Born 1923 to 1978

Notes: Sample consists of full-time (35+ hours), full-year (40+ weeks), college-graduate 
(16+ years of schooling), men and women (white, native-born, non-military, 25 to 69 years 
old), using trimmed annual earnings data (exceeding 1,400 hours × 0.5 × 2009 minimum 
wage) corrected for income truncation (top-coded values × 1.5). Part B contains controls for 
education beyond 16 years, log hours, and log weeks. Age is entered in five-year intervals with 
an interaction with female. In each graph the lines connect the coefficients on the five-year 
intervals for each birth cohort.

Sources: US Census Micro-data 1970, 1980, 1990, 2000, and American Community Survey 
2004 to 2006 (for 2005), 2009 to 2011 (for 2010).
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(16+ years of schooling), men and women (white, native-born, non-military, 25 to 69 years 
old), using trimmed annual earnings data (exceeding 1,400 hours × 0.5 × 2009 minimum 
wage) corrected for income truncation (top-coded values × 1.5). Part B contains controls for 
education beyond 16 years, log hours, and log weeks. Age is entered in five-year intervals with 
an interaction with female. In each graph the lines connect the coefficients on the five-year 
intervals for each birth cohort.

Sources: US Census Micro-data 1970, 1980, 1990, 2000, and American Community Survey 
2004 to 2006 (for 2005), 2009 to 2011 (for 2010).
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Gender, Inequality and Mobility

For this week, we’ll be thinking about gender, mobility
and inequality

Equality of opportunity and equality of outcomes varies
significantly by gender

There are a range of issues common to things we have
already discussed as well as issues unique to gender

To think about these, we’ll review all of the topics
we’ve covered in class and think about the ways in
which gender enters in
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What We Have Covered

Defining and measuring inequality and mobility

Modern versus historical estimates

Changes in mobility and inequality over time

Internal and international migration

Educational and Technological Change

Organized Labor

Formal and informal discrimination
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The Measurement of Mobility

Let’s review the measurement of mobility and rethink it
in the context of female mobility

First, our basic measures:

Intergenerational earnings elasticities
Income rank-rank correlations
Occupational transitions

Do these adequately capture female mobility?

Do they lend themselves to thinking about changes over
time?
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The Measurement of Mobility

Let’s review the measurement of mobility and rethink it
in the context of female mobility

Now consider our data collection techniques:

Modern longitudinal datasets
Chetty-style modern data
Linked datasets
Cross-sections based on the socioeconomic content of
names

Can these techniques be applied to females?

Are there different concerns when it comes to bias?
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Immigration, Inequality and Mobility
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Announcements

Research projects!!!

Officially due during our final exam period (April 29,
5pm)

Unofficially due with enough time left for me to get
grading done (May 7), no grade deductions if turned in
by May 7

For next week and after classes end, I’m happy to
schedule individual times to meet

On Friday, we’ll use the class period as a work session
for your projects, I can show you things on Stata, help
with data, etc.

We’ll leave some time at the end of class today for
course evaluations
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What We Have Covered in Class

Defining and measuring inequality and mobility

Modern versus historical estimates

Changes in mobility and inequality over time

Internal and international migration

Educational and Technological Change

Organized Labor

Formal and informal discrimination
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The Measurement of Mobility and Inequality
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Immigration, Inequality and Mobility
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Organized Labor Well Before the Great Compression
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Schooling, Technology and Mobility

The early period of gender parity in college enrollments from 1900 to 1930
(covering the birth cohorts of 1880 to 1910) was not the result of a situation where
only an elite class sent children of both genders to college. Just 5 percent of the
women enrolled in privately-controlled colleges in 1925 attended the elite “seven-
sister” schools and only 22 percent were in any all-women’s college. Half of all
American college students in 1925 were in publicly-controlled institutions of higher
education, and 55 percent of women were. A substantial fraction of women during
this period attended teacher-training colleges, and many of these schools had
two-year programs. In 1925, for example, 30 percent of the female enrollments

Figure 1
College Graduation Rates (by 35 years) for Men and Women: Cohorts Born from
1876 to 1975
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Sources: 1940 to 2000 Census of Population Integrated Public Use Micro-data Samples (IPUMS).
Notes: The figure plots separately by sex the fraction of each birth cohort who had completed at least four
years of college by age 35 for the U.S. born. When the IPUMS data allows us to look directly at
thirty-five-year-olds in a given year, we use that data. Since educational attainment data was first collected
in the U.S. population censuses in 1940, we need to infer completed schooling at age 35 for cohorts born
prior to 1905 based on their educational attainment at older ages. We also don’t observe all post-1905
birth cohorts at exactly age 35. We use a regression approach to adjust observed college graduation rates
for age based on the typical proportional life-cycle evolution of educational attainment of a cohort. The
age-adjustment regressions are run on birth-cohort year cells pooled across the 1940 to 2000 IPUMS with
the log of the college graduation rate as the dependent variable and a full set of birth cohort dummies
and a quartic in age as the covariates. The details of the age-adjustment method are the same as used
by DeLong, Goldin, and Katz (2003, Figure 2–1). College graduates are those with 16 or more
completed years of schooling for the 1940 to 1980 samples and those with a bachelor’s degree or higher
in the 1990 to 2000 samples. The underlying sample includes all U.S. born residents aged 25 to 64 years.

Claudia Goldin, Lawrence F. Katz, and Ilyana Kuziemko 135
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Schooling, Technology and Mobility

“at work” began low—around 30 to 35 percent in 1968 and 40 to 45 percent in
1969—but rose almost continuously until the late 1970s when it reached about 80
percent. Although the rate of increase was great, it was not until the late 1970s that
the expectations of young women caught up with their eventual labor force
participation at 35 years of age.

A somewhat related question—concerning attitudes toward working married
women—is available in the Astin Freshmen Survey, a national sample of college
freshmen, the vast majority of whom were 18 years old (Astin, Oseguera, Sax, and Korn,
2002). The freshmen were asked to agree or disagree with the statement “The activities
of married women are best confined to the home and family.” Figure 6 graphs the
fraction of female freshmen disagreeing with this statement—that is, 1 minus the
fraction agreeing—for 1967 to 1984. In 1967, 41 percent of college freshmen women

Figure 6
Expectations and Opinions of Female Teenagers and College Freshmen:
1967 to 1984
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Sources: Goldin (2005), which uses the 1968 National Longitudinal Survey of Young Women (NLS68)
and 1979 National Longitudinal Survey of Youth (NLSY79); Astin Oseguera, Sax, and Korn (2002).
Notes: The National Longitudinal Survey (NLS) data are the response to whether an individual stated she
expected to be in the paid labor force at age 35 and are given here for white women. The Astin
Freshman Survey data are the response to whether the individual disagreed with the statement “the
activities of married women are best confined to the home and family.” The NLS data link the averages
for each age group over time. Thus, the fourteen- to fifteen-year-olds in the NLS68 in 1968 became
sixteen- to seventeen-years-olds in 1970 and are linked to the sixteen- to seventeen-year-olds in 1979 in
the NLSY79. Also, the question asked in 1968 differs somewhat from that asked in subsequent years.
The Astin et al. data are for female college freshman; about 84 percent of these freshmen were 18
years old in 1967 (on December 31) and 80 percent were in 1984 (on December 31).

The Homecoming of American College Women: The Reversal of the College Gender Gap 149
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Schooling, Technology and Mobility

striking in the harder math courses and in chemistry and physics; for example the
average boy took 1.01 semesters of physics, and the average girl took just 0.30 of a
semester of physics. But by 1992 there was virtual parity in almost all science and
math courses, and girls remained considerably ahead of boys in foreign languages.
In 2000 the male-to-female ratio for overall science courses was 0.97; for physics
courses it was 1.21 (U.S. Department of Education, 2004, Table 137). Although the
trend was continuous over the period examined, the greatest advances for girls
relative to boys occurred between 1972 and 1982.

For the cohort that graduated in 1957 (born around 1939) the female college
graduation rate (measured seven years later in 1964) was 0.66 that of males, according
to the Wisconsin longitudinal data, which is in line with the estimates from the national
data presented earlier. The ratio varied little across the IQ distribution. Because girls
had higher high school ranks than boys, but boys had higher college graduation rates,
it is not surprising that boys went to college at enormously higher rates than did girls
at every decile of high school rank. Girls in the second-to-the-highest high school rank
decile had a college graduation rate similar to that of boys in middle high school rank
deciles. In 1979, seven years after graduation for the high school seniors in the NLS
data, the ratio of females to males obtaining a bachelor’s degree had risen to 0.87. In

Figure 5
Male-to-Female Ratio of High School Courses in Math and Science, 1957 to 2000
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Sources: 1957 Wisconsin Longitudinal Survey; 1972 National Longitudinal Survey; 1992 National
Educational Longitudinal Survey; and 1982 and 1992 are from U.S. Department of Education (2004,
Table 137).
Notes: The figure plots the ratio of the mean number of high school courses taken by male graduating
seniors to that of female graduating seniors in each reported subject area for the high school graduating
classes of 1957, 1972, 1982, 1992, and 2000. Courses are measured in semesters for 1957 and 1972 and
are measured in Carnegie units for 1982, 1992, and 2000.
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Schooling, Technology and Mobility
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Part B. Full-time, full-year college graduates (BA) for the approximately
95 highest (male) income occupations
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Part C. Full-time, full-year less than 45 years old for the approximately
95 highest (male) income occupations
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Schooling, Technology and Mobility
1101GOLDIN: A GRAND GENDER CONVERGENCE: ITS LAST CHAPTERVOL. 104 NO. 4

The findings gleaned from each of the graphs are similar although the levels are 
a bit different. In almost all cases the coefficient on female for each of the occu-
pations is negative. That should not come as a surprise since it is a reflection of 
the lower earnings women receive relative to men in almost all occupations. If the 
individual’s past employment history was included, as it will be for specific occupa-
tions presented later, the coefficients would be considerably smaller. Presented as in 
Figure 2, the coefficients give the raw gender gap in pay adjusted for age, education 
and time worked.

One way to think about the coefficient is that it is the penalty to being a woman 
relative to a man of equal education and age, given hours and weeks of work for 
each of the occupations. But why should the penalty differ so greatly by occupation, 
even for occupations that are high paying? 

Each of the occupations has been categorized into one of five sectors: Business, 
Health, Science, Technology, and a miscellaneous group called “Other.” Although 
the categorization is generally clear (e.g., engineers in Technology; physicians in 
Health), occupation descriptions and groupings of the occupations in O*Net were 
used for less obvious cases.19 The list of occupations by category is given in online 
Appendix Table A1.

19 The Department of Labor’s Occupational Information Network (O*Net) is the successor to the Dictionary of 
Occupational Titles (DOT), which was first published by the Department of Labor in 1938 and last updated in 1991.

Figure 3. Relationship between the Elasticity of Earnings with Respect to Hours 
and the Gender Earnings Gap

Notes: The controls are as follows: Age as a quartic, race, ln(hours), ln(weeks), education, ACS years, occupation 
and occupation × female; 35+ hours, 40+ weeks; 25 to 64 year old college graduates. Only occupations with more 
than 25 males and more than 25 females are graphed. The vertical axis is the coefficient on occupation × female 
from Figure 2, part B. The computation of the elasticity of annual income with respect to weekly hours by occupa-
tion adds to the regression in Figure 2, part B the interaction of ln(hours) with occupation. The regressions include 
all three-digit occupations but just the categorized group of about 95 occupations is shown.

Source: American Community Survey 2009 to 2011 and Figure 2, part B.
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A Different Role for Technological Change

Enovid, 1960
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A Different Role for Technological Change

26th Amendment, 1971
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A Different Role for Technological Change

736 journal of political economy

Fig. 1.—Fraction of college graduate women first taking the pill at various ages (among
those with no births before age 23). Source: Inter-university Consortium for Political and
Social Research (1990). Three-year centered moving averages are shown.

18–20-year interval reached 30 percent by the cohort born in 1950. For
cohorts born after 1950, the increase in pill use among women younger
than 21 years came about entirely from those obtaining the pill before
age 18, a group with negligible use before. By the cohorts born in 1952,
pill usage before age 21 was about 35 percent.

The absence of data in the NHIS on the age at first marriage is an
obvious drawback. Therefore, we also use a survey that asked the age
at first marriage and the year family planning services were first used,
although it did not directly ask about first pill use.14 Birth control is just
one family planning service, and the levels will, in consequence, be
somewhat higher than for first pill use.15 The source is the National
Survey of Family Growth, Cycle III, 1982 (Inter-university Consortium

14 Akerlof, Yellen, and Katz (1996) use the 1982 National Survey of Family Growth, Cycle
III (NSFG82) to construct a time series on the fraction of unmarried women on the pill
at first sexual intercourse.

15 More than 74 percent of first family planning visits, for those who were younger than
25 years in 1982, were for birth control (NSFG82), most of which were for the pill, which
we can infer from the 1971 National Survey of Young Women (NSYW71).

This content downloaded from 68.106.155.147 on Fri, 12 Jan 2018 21:40:04 UTC
All use subject to http://about.jstor.org/terms
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A Different Role for Technological Change

current state of residence, s. ELA varies by year of birth, c, and
state of residence, s, for women born from 1940 to 1956, but I also
include cohorts born from 1935 to 1960 in order to control for
preexisting trends.

Table III reports the marginal effects of early access on
various measures of fertility. Probit specifications are used for the
binary dependent variables in the first five columns, and the
standard errors are corrected for clustering on state of residence
and year of birth cells. Columns (1) through (3) present the
estimates for the dependent variable equal to one for women
giving birth before age 22 (or conceived by age 21) and zero for
those having children at 22 or later. The baseline estimate in
column (1) (without state trends) implies that early access to the

TABLE III
THE EFFECT OF EARLY LEGAL ACCESS TO THE PILL ON FERTILITY

Dependent
variable

1 � First birth
before age 22a

1 �
Before

19b

1 �
Before

36c

Children
ever

bornd

(1) (2) (3) (4) (5) (6)

Mean dependent
variable

0.497 0.201 0.973 2.38

ELA to pill �0.071 �0.076 �0.093 �0.011 �0.001 �0.062
[0.039] [0.039] [0.043] [0.037] [0.031] [0.086]

Early legal access
to abortion

�0.074 �0.086 �0.006 0.242
[0.057] [0.045] [0.006] [0.120]

ELA to pill and
abortion

0.057 0.002 0.005 �0.186
[0.082] [0.065] [0.008] [0.114]

Fixed effects S, Ce S, C,
SxCe,f

S, C,
SxCe,f

S, C,
SxCe,f

S, C,
SxCe,f

S, C,
SxCe,f

Observations 91791 91791 91791 91791 91791 91791
Log-likelihood �62118 �61885 �61866 �43968 �9892 �145419

Synthetic birth cohorts are computed by using either the reported year of birth or, when this value is
missing, subtracting the reported age in years from the year of the survey. Probits are used for the estimation
for columns (1) through (5) and a least squares regression in column (7). The reported numbers are marginal
effects evaluated at the mean. Robust standard errors are reported in brackets and are corrected for
clustering on state of residence and year of birth cells. All computations are weighted. a The dependent
variable is equal to one for individuals who had a first birth before age 22 conditional upon giving birth. b The
dependent variable is equal to one for individuals who had a first birth before age 19 conditional upon giving
birth. c The dependent variable is equal to one for individuals who had a first birth before age 36 conditional
upon giving birth. d The dependent variable the reported number of children ever born to women with any
children. e S and C denote sets of fixed effects for state of residence and year of birth. f SxC is a set of dummy
variables for state interacted with a linear trend in year of birth. The results for columns (4), (5), and (6)
without abortion controls are reported in footnote 32.

Sample: Women ages 36 to 44 who were born between 1935 and 1960.
Source: 1977–1995 June CPS (not including the years 1978, 1984, 1989, 1991, 1993, and 1994 when the

survey or information on first birth was not collected).

307MORE POWER TO THE PILL
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A Different Role for Technological Change

ticipation rates of women ages 26 to 30 were around four percent-
age points higher (an increase of 7 percent) and approximately
two percentage points higher at ages 31 to 35 at the mean.
However, there are no discernible effects for women ages 21 to 25
or among women over age 35. Columns (3) and (4) examine the
robustness of these results within the sample of age of majority

TABLE IV
THE EFFECT OF EARLY ACCESS TO CONTRACEPTION ON LABOR

MARKET PARTICIPATION

Dependent
variable

Mean
dependent
variablea

1 � In the labor force

March CPS June
CPS
(5)(1) (2) (3) (4)

ELA to pill 

21–25

0.605 0.003 0.005 �0.003 0.009 �0.048
[0.006] [0.006] [0.008] [0.009] [0.059]

ELA to pill 

26–30

0.580 0.039 0.042 0.040 0.028 0.005
[0.007] [0.006] [0.009] [0.010] [0.022]

ELA to pill 

31–35

0.640 0.016 0.019 0.022 0.019 0.004
[0.006] [0.006] [0.009] [0.010] [0.021]

ELA to pill 

36–40

0.711 �0.002 0.002 0.004 0.007 0.001
[0.007] [0.006] [0.010] [0.008] [0.023]

ELA to pill 

41–44

0.752 �0.006 �0.003 �0.007 �0.007 0.091
[0.008] [0.008] [0.012] [0.008] [0.042]

Fixed effects R, Y, Cb
R, Y, C,
RxYearc

R, Y, C,
RxYearc

R, Y, C,
RxYearc

S, Y, C,
SxYeard

Age of majority
states X

Abortion
controlse X X

First birth
before 22f Yes

Observations 733419 733419 245943 733419 103972
Log likelihood �454635 �454359 �150263 �454341 �59671

Synthetic birth cohorts are computed by subtracting the reported age from the year of the survey. The
dependent variable is equal to one if a woman worked in the reference week, looked for a job, or was with a job
but not at work. The reported numbers are marginal effects evaluated at the mean. Robust standard errors are
reported in brackets and are corrected for clustering on state of residence and year of birth cells. a This is the mean
of the dependent variable for the estimation sample in each age group in the March CPS. b R, Y, and C denote sets
of fixed effects for CPS region, year of observation, and year of birth. c RxYear is a set of dummy variables for CPS
region interacted with a linear time trend. d S denotes a set of dummy variables for state of residence. SxYear
denotes the interaction of state dummies with linear time trends. e Abortion controls are generated in the same
manner as in Table III. Early access to abortion is interacted with dummies for the age categories presented in
the analysis and triple interaction terms, ELA 
 early access to abortion 
 age dummies are included as well. f A
sample of women from the June CPS who reported a first birth before age 22.

Sample: Women ages 16 to 45 not in the military or inmates born from 1935 to 1960.
Source: 1964–2001 March CPS, 1977–1995 June CPS.
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FIGURE III
“Progressive” Legislative Votes and Women’s Suffrage Law Timing

Legislative roll call data from the Voteview database; coding of progressive
voting done by author as described in the data appendix. Residual means shown
relative to the year of women’s suffrage laws in each state (year 0) obtained by
estimating equation (1) without the suffrage dummy variable.

adults age 21+ increased by 44% the year after women were en-
franchised. This pattern of electoral participation is consistent
with expectations among legislators that female voting would
be an important strategic consideration in selecting support-
maximizing policy positions.

Political responses should be directly evident in the voting
behavior of legislators. To further test the prediction of immediate
changes in political behavior, I use congressional roll call data. My
specific hypothesis is that as women gained the right to vote in
individual states, congressional representatives from those states
should have immediately altered their roll call voting to better
reflect perceived women’s preferences. Because bills pertaining
to local public health and hygiene are seldom introduced at the
federal level, I instead assess the consistency of congressional
voting with the broad Progressive Era reform agenda promoted
by highly visible women’s voluntary organizations.

Figure III (constructed the same way as Figure II) shows pro-
gressive voting among legislators in the Senate and the House
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FIGURE IV
Deaths by Age and Sex and the Timing of Suffrage Laws

Mortality data from the U.S. Bureau of the Census’s annual Mortality Statistics.
Residual means shown relative to the year of women’s suffrage laws in each state
(year 0) obtained by estimating equation (1) without the suffrage dummy variable.

both boys and girls when suffrage legislation was enacted.25 The
timing of these reductions is again consistent with the proposition
that suffrage led to abrupt increases in local public health spend-
ing that fueled the Progressive Era’s unprecedented door-to-door
hygiene campaigns.

Figure V shows parametric estimates of β obtained by esti-
mating equation (1) for deaths by sex in each age interval reported
consistently over time between 1900 and 1936 (0–1, 1–4, 4–9, 10–
14, etc.). Women’s suffrage is generally associated with mortality
reductions for children at all ages between age one and age nine-
teen, but not for infants (defined as those under age one) or for
adults at any age.26 In contrast with contemporary evidence on

25. Deaths under age 1 appear somewhat lower the year before suffrage laws,
but Online Appendix Table 3 shows that this drop is not statistically meaningful.
More generally, there is no statistically meaningful association between suffrage
laws and infant deaths reported in the main results (see Figure V).

26. Because most infant deaths are birth-related and are concentrated in the
neonatal period (the first 28 days following birth), the absence of statistically
meaningful infant mortality estimates is not surprising given the rudimentary
state of early-twentieth-century obstetrics (even relative to other specialties). Mid-
wives delivered a large share of babies, but were incapable of managing common
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