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College major choice and its rela-
tionship to labor market outcomes has 
long been a topic of study for social scien-
tists. Stretching back at least to the 1970s, 
researchers have recognized that the par-
ticular field, and not just the level of edu-
cation, deserves attention. A number of 
studies have demonstrated that the choice 
of post-secondary field is a key correlate 
of future earnings, and that choice of col-
lege major may be an important factor in 
explaining earnings differences, in particu-
lar by gender. Beyond individual welfare, 
major choice affects the skill composition 
of the workforce, making an understand-
ing of how these choices are affected by 
changes in skill demand and wages impor-

tant to research on the dynamics in the 
overall economy.

Our recent work on college major 
choice is focused on identifying the impor-
tance of earnings to major choice, rela-
tive to any other nonpecuniary consid-
erations. Across our work, we bring new 
approaches to this classic issue, including 
the collection of new survey data on col-
lege students’ expectations about the con-
sequences of majors on their own future 
earnings and other outcomes, including 
future labor supply, marriage, and fertility. 
We show how information interventions, 
lab experiments, and hypothetical/stated 
choice designs can supplement subjective 
expectations data to provide further evi-

dence on the factors that affect choice of 
major. Although this work has used a sam-
ple of high-ability college students from a 
selective university, we demonstrate that 
the richness of our data collection brings 
important new insights into the choice of 
a major and serves as a model for subse-
quent work.

Earnings Beliefs

The standard economic literature on 
decisions made under uncertainty, such as 
occupational and educational choices, gen-
erally assumes that individuals, after com-
paring the expected outcomes from various 
choices, choose the option that maximizes 
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their expected utility. In 
the absence of expec-
tations data, assump-
tions have to be made 
on expectations to infer 
the decision rule, includ-
ing assumptions about 
expectations for coun-
terfactual choices — the 
majors not chosen by 
the student. Although 
previous studies allow 
varying degrees of indi-
vidual heterogeneity 
in beliefs about future 
earnings, they typically 
assume that expecta-
tions are either myopic 
or rational and use real-
ized choices and realized 
earnings to identify the 
choice model. This approach is problematic 
because observed choices and realized earn-
ings can be consistent with several combina-
tions of expectations and preferences.

We designed a survey of major-spe-
cific earnings expectations and fielded it to 
undergraduates at New York University. We 
distinguish between two kinds of beliefs: 
what  we term self-beliefs concern how 
much each respondent expects to earn in 
the future if they were to complete their 
degree in each major cat-
egory, while population 
beliefs concern the real-
ized distribution — for 
example, beliefs about 
average earnings for past 
graduates in each major. 
Whether correct or not, 
self-beliefs are the bases 
of choices, and collect-
ing this information 
allows us to robustly 
estimate the importance 
of earnings to college 
major choices, free from 
the bias of incorrectly 
assuming the wrong 
model of expectations. 
Population beliefs, on 
the other hand, may not 
be directly relevant at all 
to self-beliefs or choices, 

but they provide some indications of how 
well-informed college students are about the 
labor market and whether some information 
intervention would be effective.

To understand how students believe 
their earnings would evolve through their 
life cycle, we asked questions about expected 
earnings at three future ages: just after col-
lege graduation (age 22-23), age 30, and age 
45. We also included questions to elicit per-
ceptions about uncertainty in future earn-

ings. Figure 1 summa-
rizes average expected 
earnings for our sample. 
Our survey respondents 
believe that their earn-
ings would grow rap-
idly as they aged, that 
their earnings would be 
higher if they majored 
in science or business 
rather than humanities 
or arts, that completing 
a college degree even 
in lower-paying fields 
would provide higher 
earnings than no degree 
at all, and that the earn-
ings premium associ-
ated with higher earning 
majors would increase 
as they age. We also see 

that students anticipate a gender gap: average 
earnings beliefs of male students are higher 
than the average beliefs of female students, 
with the gap largest at older ages. When we 
compare these self-beliefs about own future 
earnings with population beliefs about cur-
rent average earnings for graduates aged 30, 
respondents report that they believe their 
own earnings will exceed the current popu-
lation average, even adjusting for inflation, 
which is unsurprising given the high-ability 

sample.
One of the impor-

tant advantages of 
these data is that we 
can use them to con-
struct the full distribu-
tion of individual per-
ceptions of the earnings 
return to major choices. 
These ex ante returns are 
the subjective treatment 
effects of major choice 
anticipated by the stu-
dents while they are in 
college. Figure 2 pres-
ents the sample dis-
tribution of the log of 
the anticipated age 30 
earnings return to a sci-
ence or business degree 
relative to a humani-
ties or arts degree. The 

Students’ Beliefs About Expected Earnings by Age, Gender, and Major

Source: Wiswall MJ and Zafar B, NBER Working Paper 22543 and published as “Human Capital Investments 
and Expectations about Career and Family,” Journal of Political Economy, 129(5), 2021, pp 1361–424
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average expected return (the average ex 
ante treatment effect) is approximately 
43 percent for female and 52 percent for 
male students. The figure makes clear that 
there is also a wide distribution in antici-
pated earnings return, with some individu-
als expecting a very high return (more than 
a 100 percent difference in earnings), oth-
ers a small return, and for a small minority 
even a negative return.1

Using Beliefs to 
Estimate Preferences

We use our collection of beliefs 
data in otherwise standard models of 
expected utility from major choice, sub-
stituting the beliefs data for a particular 
model of how expectations are assumed 
to be formed. For earnings, a standard 
approach would be to use realized earn-
ings from a prior cohort and variables 
such as college admissions test scores 
and grades, in addition to demograph-
ics, to predict each student’s future earn-
ings from completing each major. This 
approach essentially assumes that stu-
dents make the same prediction of earn-
ings as the researcher. Our expectations 
data, providing earnings beliefs for each 
respondent for each major, enables us 
to relax these assumptions, allowing for 
heterogeneity in earnings beliefs beyond 
that captured by observable variables. We 
can then estimate preferences for majors, 
and the relative utility students place on 
earnings and other aspects of majors, 
robust to mis-specifying the expecta-
tions of students.

The disadvantage of our approach 
is the possibility of measurement error 
in the beliefs data we collect. While the 
overall patterns we document are rea-
sonable, some responses are nonsensical. 
In part this may occur because, unlike in 
many studies of beliefs in the context of 
games played in a lab setting, we cannot 
incentivize students for “correct” answers 
to belief questions about future events 
and for various counterfactual outcomes 
that will never be realized. In addition 
to using various estimating strategies to 
account for measurement errors, we also 
conducted follow-up surveys when our 

respondents were in their mid- to late 20s. 
The follow-up data indicate a strong posi-
tive correlation of beliefs elicited earlier 
and actual realized outcomes, giving us 
confidence that our data are representa-
tive of students’ true beliefs.

Information Interventions

Information provision has been 
used in many contexts as a low-cost 
way to influence decision-making. We 
designed an information interven-
tion in the context of our research on 
major choice for two purposes: the 
traditional one of assessing whether 
our intervention can improve deci-
sion-making and welfare, and, in 
addition, as a method to identify 
preferences. Motivated by prior stud-
ies which found that individuals have 
biased beliefs about the population 
distribution of earnings, we focused 
on providing earnings information to 
college students.

In one of our studies, we find that 
students logically revised their beliefs 
in response to the information. 
Students who underestimated average 
population earnings tended to revise 
upward their beliefs about their own 
earnings after the information treat-
ment, and vice versa.2 By compar-
ing changes in subjective probabili-
ties of majoring in each field with the 
changes in subjective expectations 
about earnings and other characteris-
tics of the major, we can measure the 
relative importance of each of these 
characteristics in the choice of major, 
free of bias stemming from the corre-
lation of unobserved preferences with 
observed beliefs about majors. We 
find that earnings considerations are 
a significant factor in major choice, 
but a smaller factor than would be 
indicated using only baseline, cross-
sectional data.

Non-Earnings Considerations

Early seminal work on human capi-
tal investments focused on “career con-
cerns” motivations for human capital 

investment, where the motivation is 
solely the gain in one’s own future labor 
income. While earnings are of course an 
important consideration, human capital 
could affect life in many ways, and there 
could be a number of other motivations 
for human capital investments. For exam-
ple, several recent studies have analyzed 
marriage market “returns” to human cap-
ital investment in which human capital 
affects an individual’s marriage prospects 
and the “quality” of potential spouses. 
Do young people actually consider these 
kinds of issues when making key human 
capital decisions?

In a very recent study, we used 
our study of NYU students to look 
beyond earnings considerations and 
asked students their beliefs about mar-
riage, spousal earnings, fertility, and 
labor supply.3 These data allow us to 
analyze how young people perceive the 
trade-offs in career and family as they 
contemplate different human capital 
choices. Female college students, in 
particular, believe completing a sci-
ence or business major, rather than a 
humanities or arts degree, would tend 
to lower marriage rates and lead to a 
delay in having children. Men, in con-
trast, perceive major choice to have 
no effect on these aspects of their 
later personal lives. We also elicit stu-
dents’ beliefs regarding the earnings 
of potential spouses if they themselves 
were to complete different degrees, 
and find that male and female students 
alike perceive a large “spousal return” 
to completing higher-earning degrees, 
indicating that they believe this choice 
will yield not only higher earnings for 
themselves but marriages to higher-
earning spouses as well.

Understanding Beliefs 
and Tastes

Two of the most important conclu-
sions that emerge from our work con-
cern gender. First, there are systemic 
gender-specific differences in beliefs, 
and these matter for choice of a major. 
Second, while earnings are a motivat-
ing factor in major choice, nonpecu-
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niary factors — what economists typi-
cally refer to as “tastes” — play a major 
role, in particular in the higher likeli-
hood of women completing humanities 
and arts degrees.

So why do men and women have 
systematically different beliefs? To 
answer this question, in our 2017 
paper with Ernesto Reuben, we com-
bined a laboratory experiment to 
measure behavioral traits— risk pref-
erences, overconfidence, and com-
petitiveness — with our NYU sur-
vey of labor market expectations and 
education choices.4 We find that the 
competitiveness and overconfidence 
measures, but not the risk aversion 
measure, are significantly related 
to the student’s expectations about 
future major-specific earnings, with 
earnings expectations increasing with 
the level of competitiveness and over-
confidence. Importantly, the experi-
mental measures explain as much of 
the gender gap in earnings expecta-
tions as a rich set of control variables, 
including students’ SAT scores, race, 
and family background. In addition, 
the experimental measures are not 
significantly related to the control 
variables, and thus have additional 
explanatory power.

The second main takeaway of our 
work — that tastes are a dominant 
driver of major choice — points to 

a natural question: what  do these 
tastes capture? To unpack this, we use 
a hypothetical job choice methodol-
ogy to recover student-level prefer-
ences for workplace amenities such 
as future earnings growth poten-
tial, dismissal probability, and work 
hours flexibility.5 We find substan-
tial willingness to pay for nonpecuni-
ary aspects of jobs, and considerable 
heterogeneity in preferences for these 
attributes. We find that women have 
a much higher average preference for 
workplace hours flexibility and more-
secure jobs, while men have a higher 
average willingness to pay for jobs 
with higher earnings growth poten-
tial. Finally, we show that the job 
preferences young adults held in col-
lege relate to their major choices, and 
through a later follow-up survey four 
years after the initial survey, to the 
types of jobs they actually hold after 
graduation.
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