
Figure 2.1: Average Years of Coursework Passed by High School Graduates (2005)
Source: Snyder and Dillow 2011, pp. 228–30, 642. “Years of coursework” is measured in
Carnegie units. One Carnegie unit is 120 hours of class time over the course of a year. To get
credit for a class, students need at least a D.
* Includes general skills, personal health and physical education, religion, military sciences,
special education, and other courses not included in other subject fields.

High usefulness: In a modern economy, literacy and numeracy are the only skills that
almost all jobs require, so English and math make the cut. Why not science? The subject is
highly useful for our society. However, only a handful of specialists apply their knowledge of
science on the job. The rest of us merely follow their recipes.

Medium usefulness: Career/technical classes are potentially useful stepping-stones for
students who plan to enter a short list of trades like cooking, sewing, metalworking,
woodworking, drafting, or computer programming. By themselves, though, high school–level
classes do not open career doors. Students who take a class in cooking, then stop, are not yet
employable as cooks. High school science classes, similarly, are only stepping-stones for the tiny
share of students who pursue careers in science or engineering. How tiny? About one-third of
high school graduates have a bachelor’s degree; only 14% of students who earn a bachelor’s
degree major in science or engineering. That multiplies out to roughly 5%. 3
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Figure 2.2: Math Coursework Passed by High School Graduates (2005)
Source: Snyder and Dillow 2011, p. 234.
* Includes Algebra/Trigonometry and Algebra/Geometry.

College. We can ballpark the practicality of higher education by looking at the distribution
of majors. Table 2.1 breaks down all bachelor’s degrees conferred in 2008–9 by field of study—
and rates their usefulness.

High usefulness: Defenders of the real-world relevance of education love to invoke
engineering. Engineering students learn how to make stuff work; employers hire them to make
stuff work. Engineering has well-defined subbranches, each with straightforward applications:
electrical, mechanical, civil, nuclear. Before we get carried away, we should accept a key fact:
Engineering is a challenging, hence unpopular, major. Psychologists outnumber engineers.
Artists outnumber engineers. Social scientists plus historians outnumber engineers almost two to
one.

What other majors deserve to be in engineering’s august company? Let’s grade leniently. As
long as a major explicitly prepares students for well-defined technical careers, it’s “highly
useful.” By this forgiving standard, “health professions” and agriculture majors end up in the
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same boat as engineers—and the fraction of graduates who earn highly useful degrees remains
under 25%.

Table 2.1: Bachelor’s Degrees by Field of Study (2008–9)

Field of Study # Graduates %

High Usefulness
Agriculture and natural resources 24,988 1.6%
Architecture 10,119 0.6%
Biological/biomedical sciences 80,756 5.0%
Computer/information sciences 37,994 2.4%
Engineering 84,636 5.3%
Health professions 120,488 7.5%
Legal professions 3,822 0.2%
Other* 162 0.0%
Physical sciences/science technology 22,466 1.4%
Statistics/applied mathematics 1,913 0.1%
Subtotal 384,431 24.1%
Medium Usefulness
Business 347,985 21.7%
Education 101,708 6.4%
Mathematics 13,583 0.8%
Parks/recreation/leisure/fitness studies 31,667 2.0%
Public administration 23,851 1.5%
Security/protective services 41,800 2.6%
Transportation 5,189 0.3%
Subtotal 567,696 35.3%
Low Usefulness
Area/ethnic/cultural/gender studies 8,772 0.5%
Communications 83,109 5.2%
English 55,462 3.5%
Family/consumer sciences 21,905 1.4%
Foreign languages 21,158 1.3%
Liberal arts 47,096 2.9%
Multi/interdisciplinary studies 37,444 2.3%
Philosophy/religious studies 12,444 0.8%
Psychology 94,271 5.9%
Social sciences/history 168,500 10.5%
Theology 8,940 0.6%
Visual/performing arts 89,140 5.6%
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Subtotal 648,242 40.5%
Total 1,601,368 100%
Source: Snyder and Dillow 2011, p. 412.
* Library science, military technologies, and precision production.

Medium usefulness: Majors like business, education, and public administration sound
vaguely vocational and funnel students toward predictable occupations after graduation. At the
same time, they teach few technical skills, and nonmajors readily compete for the same jobs.
While you could dismiss these majors as Low in usefulness, let’s give them the benefit of the
doubt. You don’t need a business degree to work in business, but perhaps your coursework gives
you an edge. You don’t need an education degree to land a teaching job, but explicitly studying
education could enhance your teaching down the road. You don’t need a degree in public
administration to be a bureaucrat, but maybe such coursework builds a better bureaucrat. By this
standard, about 35% of majors end up in the Medium category.

Why put math majors in the same box as students of education or “parks and recreation”? In
a sense, no one acquires more technical skills than mathematicians. However, graduates in pure
mathematics have no clear occupational track. Many employers hire them for their general
quantitative ability. Outside of academia, however, no one pays you to prove theorems.

Low usefulness: The status of most of the majors in this bin—fine arts, philosophy,
women’s studies, theology, and such—should be uncontroversial. Liberal arts programs uphold
the ideal of “knowledge for knowledge’s sake.” Few even pretend to prepare students for the job
market. You could argue I underrate the usefulness of communications and psychology. Don’t
they prepare students to work in journalism and psychology? Yet this objection is almost as
naive as, “Don’t history programs prepare students to work as historians?” Psychology,
communications, and history’s usefulness is Low because they prepare their students for fields
where paying jobs are almost impossible to get. In 2008–9, over 94,000 students earned their
bachelor’s in psychology, but there are only 174,000 practicing psychologists in the country. 10

In the same year, over 83,000 students earned their bachelor’s degree in communications. Total
jobs for reporters, correspondents, and broadcast news analysts number 54,000. 11 Historians,
unsurprisingly, have the bleakest prospects of all. There were over 34,000 newly minted history
graduates—and only 3,500 working historians in the entire country. 12 The vast majority of
students who earn these degrees find employment outside their field. There’s no other way to
balance the books.

The staunchest defenders of education reject the idea of sorting subjects and majors by
“usefulness.” How do you know Latin, trigonometry, or Emily Dickinson won’t serve you on the
job? A man told me his French once helped him understand an airport announcement in Paris.
Without high school French, he would have missed his flight. Invest years now and one day you
might save hours at an airport. See, studying French pays!

These claims remind me of Hoarders, a reality show about people whose mad
acquisitiveness has ruined their lives. Some hoarders collect herds of cats, others old
refrigerators, others their own garbage. Why not throw away some of their useless possessions?
Stock answer: “I might need it one day.” They “might need” a hundred empty milk cartons.
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Is long-term retention really this weak? Despite the shortage of long-term retention studies,
we can fall back on a compelling shortcut. Instead of measuring the enduring effect of education
on adult knowledge, we can place an upper bound on that effect. It’s a two-step process. Step
one: measure adult knowledge about various school subjects. Step two: note that schools can’t be
responsible for more than 100% of what adults know about these subjects. What people now
know is therefore an upper bound on the school learning they retain.

My shortcut is easy to implement. Surveys of adults’ knowledge of reading, math, history,
civics, science, and foreign languages are already on the shelf. The results are stark: Basic
literacy and numeracy are virtually the only book learning most American adults possess. While
the average American spends years and years studying other subjects, they recall next to nothing
about them. If schools teach us everything we know about history, civics, science, and foreign
languages, their achievement is pitiful.

Literacy and numeracy. In 2003, the United States Department of Education gave about
18,000 randomly selected Americans the National Assessment of Adult Literacy (NAAL). 18 The
NAAL tested prose literacy (“knowledge and skills needed to search, comprehend, and use
information from continuous texts”), document literacy (“knowledge and skills needed to search,
comprehend, and use information from noncontinuous texts”), and quantitative literacy
(“knowledge and skills needed to identify and perform computations using numbers that are
embedded in printed materials”). 19

For each of these three subtests, the NAAL charitably grades respondents’ knowledge as
“Below Basic,” “Basic,” “Intermediate,” or “Proficient.” Take a look at official examples of
Below Basic, Basic, Intermediate, and Proficient Tasks (see Table 2.2). Summing two prices and
finding a table in an almanac are Basic (not Below Basic) tasks.

Table 2.2: Sample NAAL Tasks, by Level

 Below Basic Basic Intermediate Proficient

Prose

Identify what it is
permissible to
drink before a
medical test,
based on a short
set of
instructions.

Find information
in a pamphlet for
prospective
jurors that
explains how
citizens were
selected for the
jury pool.

Summarize the
work experience
required for a
specific job,
based on
information in a
newspaper job
advertisement.

Compare
viewpoints in two
editorials with
contrasting
interpretations of
scientific and
economic evidence.

Document

Circle the date of
a medical
appointment on a
hospital
appointment slip.

Find a table in an
almanac with
information on a
specified topic.

Find the time a
television
program ends,
using a
newspaper
television
schedule that lists
similar programs
showing at
different times on

Contrast financial
information
presented in a table
regarding the
differences between
various types of
credit cards.
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different
channels.

Quantitative

Add two numbers
to complete an
ATM deposit
slip.

Calculate the cost
of a sandwich
and salad, using
prices from a
menu.

Calculate the
total cost of
ordering office
supplies, using a
page from an
office supplies
catalog and an
order form.

Calculate an
employee’s share of
health insurance
costs for a year,
using a table that
shows how the
employee’s
monthly cost varies
with income and
family size.

Source: Kutner et al. 2007, pp. 5–7.

Given these low standards, you might think that virtually all Americans would score at the
Intermediate or Proficient level in every subject. Not even close (see Figure 2.3).

The ignorance revealed by the NAAL is numbing. Only modest majorities are Intermediate
or Proficient on the prose and document tests. Under half are Intermediate or Proficient on the
quantitative test. Reviewing specific questions underscores the severity of the ignorance. Barely
half know that saving $.05 per gallon on 140 gallons of oil equals $7.00. Thirty-five percent of
Americans can’t correctly enter a name and address on a Certified Mail form—with no points off
for misspelling! 20 Schools do far less to cure illiteracy and innumeracy than we’d like to think.
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Figure 2.3: NAAL Breakdown: American Adults (2003)
Source: Kutner et al. 2007, p. 13.

Still, “Illiterate and innumerate compared to what?” is a fair response. Conceivably, in the
absence of English and math courses, all Americans would be “Below Basic” in all three
categories. From this perspective, the NAAL puts a fairly high upper bound on schools’ total
effect on Americans literacy and numeracy. Eighty-six percent of Americans exceed “Below
Basic” for prose; 88% exceed “Below Basic” for documents; 78% exceed “Below Basic” for
quantitative. For each of the three categories, 13% are actually “Proficient.” While these results
are meager given the typical American student’s years in English and math, they’re way better
than nothing from employers’ point of view.

How do the NAAL results look if you break them down by education? If you mentally
picture “high school graduates,” you probably see them as Intermediate or Proficient in literacy
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Figure 2.4: NAAL Breakdown: American Adults by Education (2003)
Source: Kutner et al. 2007, pp. 38–39.

History and civics. What does the average American learn in school besides basic literacy
and numeracy? Precisely how much of our knowledge of history, civics, science, and foreign
languages do we owe to education? Once again, we can use surveys of adult knowledge to put a
ceiling on the answer.

Starting with history and civics, all national surveys find severe ignorance. The American
Revolution Center tested 1,001 adult Americans’ knowledge of the American Revolution. 23

Eighty-three percent earned failing grades. The Intercollegiate Studies Institute tested over 2,500
adult Americans’ knowledge of American government and American history. 24 Seventy-one
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percent earned failing grades. Newsweek magazine gave 1,000 Americans the U.S. Citizenship
Test. 25 Thirty-eight percent scored too low to become citizens of their own country. On the 2000
American National Election Study, the typical person got 48% of the factual questions right; you
would expect 28% by guessing. 26 These results are consistent with a vast academic literature on
Americans’ (lack of) political knowledge. 27

You could blame low scores on the difficulty of the tests rather than the ignorance of the test
takers. When you read them, however, you’ll notice the public struggles with easy multiple
choice questions. How many American adults know the Bill of Rights is part of the Constitution?
The American Revolution Center reports a dismal 57%, but the truth is far worse. Since there
were only four response options, you would expect roughly 25% of the ignorant to guess the
right answer by chance. And this is no isolated blind spot. Table 2.3 shows some other basic
history and civics questions, with scores corrected for guessing. 28

One could look at these facts and conclude the public’s historical and civic knowledge is no
worse than its literacy. Yet such optimism overlooks a key point: knowing half a subject’s basic
facts does not make you “halfway proficient.” If you know only half the letters in the alphabet,
you are illiterate. Why? Because you lack knowledge of basic facts on which all reading
depends. The same holds for the ABCs of history and civics. Not knowing the three branches of
government isn’t like not knowing Hamlet; it’s like not knowing the letter “h.” If you don’t
know that the Civil War came after the Declaration of Independence, you don’t understand
American history. If you don’t know which parties control the House and the Senate, you don’t
understand American politics.

Table 2.3: Adult History/Civics Knowledge: Some Telling Questions

Question Response Options % Who Answer
Correctly

% Who Really
Know

From the American Revolution: Who Cares? Survey

Which of the following
rights is not protected by
the Bill of Rights?

Freedom of speech
Trial by jury
The right to bear arms
Right to vote

39% 21%

The U.S. Constitution
establishes which of the
following forms of
government in the
United States?

A direct democracy
A Republic
A Confederacy
An Oligarchy

42% 24%

Which of the following
events came BEFORE
the Declaration of
Independence?

Foundation of
Jamestown, VA
The Civil War
The Emancipation
Proclamation
The War of 1812

49% 26%

When did the American
Revolution begin? Was

1770s
1640s
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When did the American
Revolution begin? Was
it in the . . .

1490s
1800s

From Our Fading Heritage (Cribb 2008, p. 18)
What are the three
branches of government? [Free response] 50% 50%

The Bill of Rights
explicitly prohibits . . .

Prayer in public school
Discrimination based on
race, sex, or religion
The ownership of guns
by private individuals
Establishing an official
religion for the United
States
The president from
vetoing a line item in a
spending bill

26% 8%

What part of the
government has the
power to declare war?

Congress
The president
The Supreme Court
The Joint Chiefs of Staff

54% 39%

If taxes equal
government spending,
then:

Government debt is zero
Printing money no
longer causes inflation
Government is not
helping anybody
Tax per person equals
government spending
per person
Tax loopholes and
special-interest spending
are absent

28% 10%

From the 2000 American National Election Study
Would you say that
compared to 1992, the
federal budget deficit is
now smaller, larger, or
about the same?

Larger
About the Same
Smaller

58% 41%

Is Al Gore more liberal
than George Bush, more
conservative, or about
the same?

More
About the Same
Less

57% 44%

Do you happen to know
which party had the most
members in the House of
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Washington BEFORE
the election (this/last)
month?
Do you happen to know
which party had the most
members in the U.S.
Senate BEFORE the
election (this/last)
month?

Democrats
Republicans 50% 21%

Correct responses in italics.

The average American high school graduate completes four years of history/social studies
coursework. Four years: ample time to learn the ABCs of history and civics by heart, to acquire
the knowledge base to discuss America’s past, present, and future. Yet few adults possess this
knowledge. If we owe everything we know about history and civics to history and civics classes,
we owe next to nothing.

Science. Few American adults know the ABCs of science. The General Social Survey
provides the best evidence of their ignorance. In recent years, this survey has tested the public’s
knowledge of twelve elementary scientific facts (see Table 2.4). 29 Adults correctly answer 60%.
While this may seem low, it is a gross overstatement. These are true/false questions, so people
should get 50% only guessing!

Table 2.4: Adult Science Knowledge: Some Telling Questions

Question Response Options % Who Answer
Correctly

% Who Really
Know

From the General Social Survey 2006–10
The center of the Earth is
very hot.

TRUE
FALSE 81% 76%

The continents on which
we live have been
moving their locations
for millions of years and
will continue to move in
the future.

TRUE
FALSE 78% 68%

Does the Earth go
around the Sun, or does
the Sun go around the
Earth?

Earth goes around the
Sun
Sun goes around the
Earth

73% 54%

All radioactivity is man-
made.

TRUE
FALSE 68% 50%

Electrons are smaller
than atoms.

TRUE
FALSE 52% 32%

TRUE
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The universe began with
a huge explosion.

TRUE
FALSE

33% -3%

The cloning of living
things produces
genetically identical
copies.

TRUE
FALSE 80% 71%

It is the father’s gene
that decides whether the
baby is a boy or a girl.

TRUE
FALSE 62% 39%

Ordinary tomatoes do
not contain genes, while
genetically modified
tomatoes do.

TRUE
FALSE 47% 29%

Antibiotics kill viruses
as well as bacteria.

TRUE
FALSE 53% 14%

Human beings, as we
know them today,
developed from earlier
species of animals.

TRUE
FALSE 44% 2%

Accounting for guessing, the public’s scientific illiteracy is astonishing. Barely half of
American adults know the Earth goes around the sun. Only 32% know atoms are bigger than
electrons. Just 14% know that antibiotics don’t kill viruses. Knowledge of evolution barely
exceeds zero. Knowledge of the Big Bang is actually less than zero; respondents would have
done better flipping a coin. Guess-corrected, the average respondent knows 4.6 answers. If adults
learned everything they know about these twelve juvenile questions in high school science, they
learned 1.4 answers per year. 30

Educators can arguably blame the majority’s disbelief in the Big Bang and evolution on
Christian fundamentalism. Yet ignorance of the ABCs of science is nondenominational. Only 7%
of adult Americans who deny the Bible’s literal truth answered all twelve questions correctly. 31

Given the ease of the questions, we shouldn’t conclude Americans’ knowledge of science is
mediocre. We should conclude Americans’ knowledge of science is virtually nonexistent.

Foreign languages. High school graduates average two years of foreign language
coursework. What do adults have to show for it? The General Social Survey allows rather precise
estimates. It asks respondents, “Can you speak a language other than English?,” “How well do
you speak that language?,” and “Is that a language you first learned as a child at home, in school,
or is it one that you learned elsewhere?” 32

The results could scarcely be worse. Schools make virtually no one fluent in a foreign
language (see Figure 2.5). Only .7% claim to have learned a foreign language “very well” in
school; another 1.7% claim to have learned a foreign language “well” in school. Since these are
self-reports, true linguistic competence must be even worse. The hard truth: if you didn’t acquire
fluency in the home, you almost certainly don’t have it.

Classroom sitting is easily measured and plainly massive. In our society, virtually everyone
sits in school for over a decade. Yet this hardly shows students’ learning or retention is massive.
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Classroom sitting is easily measured and plainly massive. In our society, virtually everyone
sits in school for over a decade. Yet this hardly shows students’ learning or retention is massive.
Adult knowledge is a superior measure: while people obviously learn outside of school, their
total knowledge puts a ceiling on what they learned inside of school. The results are
disheartening. Most Americans possess basic literacy and numeracy, but only 13% are proficient.
For history, civics, science, and foreign language, few Americans grasp the ABCs. The claim
that schools “teach these subjects” is an overstatement. Schools only “teach of these subjects.”
After years of exposure, American adults know history, civics, science, and foreign languages
exist. That’s about it.

Americans’ staggering ignorance may not be a death blow for human capital purism, but it
is an awkward fact. If we learn so little in school, why do employers so heavily reward
education? The simplest response is that employers, like teachers, grade on a curve. Intermediate
literacy and numeracy horrify intellectuals. From an employer’s point of view, however,
intermediate is way better than basic—or below basic.

The main weakness with this response: even adults who did well in school usually lack
basic knowledge of history, civics, science, and foreign language. Yet employers still hold failing
grades in these subjects against you. If you fail Spanish, you don’t finish high school, you can’t
go to college, and the labor market punishes you—even though most B.A.s are equally
monolingual. How can human capital purists explain that?

62



Figure 2.5: The Level and Origin of Foreign Language Competence in the General Social Survey
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few relevant lessons, and ignore the rest. You must remember relevant lessons years or decades
after encountering them. You must apply what you learned in a nonacademic location, without
your original teacher (or any teacher!) to hold your hand. No wonder even transfer optimists like
Robert Haskell lament:

Despite the importance of transfer of learning, research findings over the past nine decades
clearly show that as individuals, and as educational institutions, we have failed to achieve
transfer of learning on any significant level. 44

You might protest that transfer experiments are too artificial or superficial to show much
about real-world education. If each lesson microscopically hones your thinking skills, the total
effect of education on general thinking skills could still be large. Researchers generally find, for
example, that college attendance boosts scores on tests of critical thinking. 45 But this is a hollow
victory: researchers also generally find that education fails to durably improve critical thinking
outside the classroom. 46

The most impressive study of the effect of education on thinking skills collected a sample of
first-year high school students, fourth-year high school students, first-year college students,
fourth-year college students, first-year graduate students, and fourth-year graduate students. 47

The researcher then orally tested their informal reasoning on issues like, “Does violence on
television significantly increase the likelihood of violence in real life?” and “Would a proposed
law in Massachusetts requiring a five-cent deposit on bottles and cans significantly reduce
litter?” By design, there were no right or wrong answers; the point of the test was to measure the
quality of subjects’ reasoning on issues that “permitted elaborate arguments on both sides of the
case, led to divided opinions, proved accessible even to the first-year high school group, and did
not depend for their analysis on background knowledge that varied greatly across the subject
population.” 48 Judges listened to recordings of the original responses, counting (a) number of
sentences, (b) number of lines of argument, (c) number of objections considered, and (d) how
many times the experimenter had to remind the subject to stay on topic. The experimenter also
asked subjects to explain the connection between one of their arguments and their conclusion.
Judges graded the quality of these explanations, as well as overall quality of reasoning.

The measured effect of education on informal reasoning, though positive, was tiny. Fourth-
year high school students were slightly better than first-year high school students. Fourth-year
college students were no better than first-year college students. Fourth-year graduate students
were barely better than first-year graduate students. Table 2.5 shows the average overall quality
of their reasoning on a 1–5 scale (5 being highest).

Table 2.5: Average Overall Reasoning Score (1–5 scale, 5 being highest)

 1st Year 4th Year
High School 1.6 2.1
College 2.8 2.8
Graduate School 3.1 3.3
Source: Perkins 1985, p. 566.

66



CHAPTER 3

The Puzzle Is Real

The Handsome Rewards of Useless Education

The world is full of unemployable experts. If you master all there is to know about the Civil War
or Star Trek, employers will still scoff that you can’t “do anything” with your esoteric
knowledge. A tempting inference is that all the useless coursework students endure pays as
poorly as any other geeky hobby. Daily life feeds temptation: every unemployed college grad
and cashier with a Ph.D. seem like further proof that conventional academic curricula fail the
market test.

When you peruse income statistics, however, you behold a starkly different picture. As
individuals’ schooling rises, so does their pay. The earnings gap is enormous. In 2011, holders of
advanced degrees made almost three times as much as high school dropouts. Each step up the
educational ladder seems to count. A high school diploma may sound unworthy of mention in
our Information Age, but high school graduates out-earn dropouts by 30%. 1 The numbers come
straight from the Census Bureau. Check out Table 3.1 to see the pattern for full-time, year-round
adult workers.

Table 3.1: Average Earnings by Educational Attainment (2011)

 Some High
School

High School
Graduate

Bachelor’s
Degree Master’s Degree

Average $
Earnings 31,201 40,634 70,459 90,265

Premium over
H.S. -23% +0% +73% +122%

Source: United States Census Bureau 2012a.

These stats are solid, but what do they mean? Mainstream defenders of education tend to
take the numbers at face value. Since college grads earn 73% more than high school grads,
expect a 73% raise when you finish college. Contrarian detractors of education tend to take the
numbers at no value. For all we know, college grads would have made 73% extra even if they
never set foot on a college campus. Each side snubs the other. Defenders of education say,
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Pure Human Capital Perfect WYSIWYG WYSIWYG
Pure Signaling Zero Zero WYSIWYG
Pure Ability Bias Perfect Zero Zero
⅓ Human Capital,
⅓ Signaling,
⅓ Ability Bias

2/3 1/3*WYSIWYG 2/3* WYSIWYG

WYSIWYG = “What You See Is What You Get.”

Issue #1: Visibility of skill. In the pure human capital and pure ability bias stories, skill is
obvious. Employers effortlessly, instantly, and infallibly know what workers can and cannot do.
In the pure signaling story, in contrast, skill is invisible. Employers must infer your skill from
your resume.

Issue #2: Education’s effect on skill. In the pure human capital story, schooling enhances
skill. Indeed, schooling is the sole reason why more-educated workers are more skilled than less-
educated workers: What You See Is What You Get. In the pure signaling and pure ability bias
models, in contrast, schooling has zero effect on skill. If students learn anything useful, they
forget it all before joining the workforce.

Issue #3: Education’s effect on income. The pure human capital story says schooling raises
your income by enhancing your skill. The pure signaling story says schooling raises your income
by certifying your skill. Their bottom lines match: schooling raises your income. Indeed,
schooling is the sole reason why more-educated workers out-earn less-educated workers: What
You See Is What You Get. In the pure ability bias story, though, schooling has zero effect on
income. Since skill is obvious to employers, and schooling fails to enhance skill, schooling does
not pay.

Given a clear explanation, most people readily grasp the conflict between human capital and
its rivals. Yet even experts occasionally confuse signaling with ability bias. Both stories agree
that employers value workers’ skill; both deny that schooling enhances workers’ skill. The two
stories diverge on the question of visibility. In a pure signaling story, employers never see your
skill. So if your skills mismatch your credentials, the labor market rewards your credentials, not
your skills. In a pure ability bias story, in contrast, employers see your skill plain as day. So if
your skills mismatch your credentials, the labor market rewards your skills, not your credentials.

Although human capital, signaling, and ability bias are best grasped in their pure forms, the
truth is almost surely a mixture of the three. Suppose the mixture is one-third human capital, one-
third signaling, one-third ability bias. In this scenario, employers gradually and fallibly detect the
right stuff, so the labor market rewards both skills and credentials. If you’re good, you can rise
without diplomas. Still, unless you’re a Bill Gates superstar, you’ll rise faster and higher with the
right diplomas to aid your ascent.
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Figure 3.1: Two Ability Bias Scenarios
Source: Table 3.1 and text.

Correcting for ability gives the education premium quite a haircut—but not a shaved head.
Education has a large payoff in every scenario, but the payoff you think you see is bigger than
the payoff you really get. On the reasonable assumption of 30% cognitive plus 15% noncognitive
ability bias, dropping out of high school cuts income by almost 15%, a college degree boosts
income by 40%, and a master’s degree boosts income by almost 70%. When fans of education
trumpet the raw education premium, skeptics are right to protest, “College graduates and high
school graduates differ in many ways besides the time they sat in classrooms.” Yet after
correcting for all the differences we see or suspect, education still pays.
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Figure 3.2: College Grads’ Earnings: How Selected Majors Compare to Education Majors
Source: Altonji et al. 2012a, p. 216, selected majors, correcting for highest level of education attained.
Observations included if the individual has at least a bachelor’s degree, works >34 hours per week and >40
weeks per year, and is 23–59 years old. Original results converted from log dollars to percentages.

Fortunately for education majors, the average college premium is high (see Figure 3.2). In
the American Community Survey, college grads earn 78% more than high school grads. 45
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Figure 3.3: Ability-Corrected Earnings for College Majors vs. High School Grads
Source: Figure 3.2 and text, assuming:
(a) 45% ability bias for both the college and major premiums.
(b) Male business majors earn the average return for men; female business majors earn the average return to
women.
Original results converted from log dollars to percentages.
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 Average Total
Compensation
($/hour)

Raise over
H.S./Less

Average Total
Compensation
($/hour)

Raise Education
Premium
over H.S./Less

High
School
Diploma
or Less

$39.10 – – $28.70 – –

Some
College $45.70 $6.60 +17% $34.70 $6.00 +21%

Bachelor’s
Degree $57.20 $11.50 +46% $49.70 $15.00 +73%

Master’s
Degree $65.30 $8.10 +77% $60.50 $10.80 +111%

Professional
Degree or
Doctorate

$73.20 $7.90 +87% $89.60 $29.10 +212%

Source: Falk 2012, p. 11.
Estimates correct for occupation, experience, demographics, location, and size of employer.

Public debate focuses primarily on the issue: “Do we overpay federal workers?” On
average, the answer is clearly Yes. But “Do we overpay federal workers for credentials?” is a
distinct question—and the answer is No. The least-educated federal workers hit the jackpot. Yet
once they’re on the federal payroll, the extra rewards for credentials are modest. In the federal
government, the average college grad makes $18.10 per hour more than the average worker who
never went to college—a 46% premium. In the private sector, the average college graduate
makes $21.00 per hour more than the average worker who never went to college—a 73%
premium. In the federal government, a professional degree/doctorate gets you $16.00 per hour
more than a bachelor’s degree—a 28% pay bump. In the private sector, a professional
degree/doctorate gets you $39.90 per hour more than a bachelor’s degree—an 80% pay bump.
Researchers find similar patterns for U.S. state and local government and abroad. 60 The rise of
government unions seems a key factor. 61 Whatever its origin, the fact remains: if the private
sector adopted the civil service pay scale, education would pay less, not more.

In any case, government jobs aren’t numerous enough to explain why useless education
pays. Yes, government is a major employer. Almost a quarter of college graduates works for
federal, state, or local government. 62 But as we saw last chapter, over three-quarters of college
degrees aren’t vocational. By basic arithmetic, most people with such degrees end up in the
private sector. If the private sector ignored nonvocational degrees, they would be far less
lucrative.

Licensing. Occupational licensing is now more prevalent than union membership at its peak
in the 1950s. Almost 30% of U.S. workers need a government license to legally do their jobs. 63

The most obvious effect of licensing is to raise wages by restricting competition. While payoffs
vary from job to job, the average license raises income by 10–15%. 64
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Figure 3.4: Unemployment Rates by Education (2011)
Source: Snyder and Dillow 2013, pp. 620, 622.

Mismeasurement. How do researchers measure people’s education? The ultimate source, in
most cases, is asking them, “How many years of education do you have?” or “What’s the highest
degree you completed?” Since people err and lie, all real-world education data is flawed.

Education skeptics could use these undeniable flaws to dismiss everything we think we
know about the payoff of education. Yet the correct statistical inference is almost the opposite.
The less reliably you measure X, counterintuitively, the greater X’s true effect. 96 Ignoring
mismeasurement lets competing factors “steal” credit from education, leading us to
underestimate how valuable education really is.

Imagine a world where five workers have high school diplomas, and five have college
degrees. Workers with high school degrees earn $50,000 a year. Workers with college degrees
earn twice as much. Yet neither high school nor college teaches students to carefully complete
surveys. When the census inquires about their education, one of each group checks the wrong
box.
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for degree years? Because students run, walk, or crawl to grab the handsome cash prize they see
just over the finish line.

To get a better feel for the sheepskin effect, let’s put workers in the General Social Survey
(GSS) under the microscope. This massive survey of the U.S. public, begun in 1972, is still
under way. The GSS is ideal for isolating sheepskin effects: 99.5% of participants declare both
their years of education and their highest completed degree. Ignoring degrees, the GSS features a
large education premium: take another year of school, get a 10.9% raise (see Table 4.1).
Correcting for degrees, however, this annual payoff plummets to 4.5%. 7 Over 60% of the
education premium turns out to be a sheepskin effect. High school and four-year college
diplomas are especially lucrative: crossing each of these thresholds boosts income by almost a
third. As expected, the most lucrative years are also the most popular. Thirty percent have a high
school diploma with exactly 12 years of schooling; only 5% finish 11 years but not 12. Eleven
percent have a bachelor’s degree with exactly 16 years of school; only 3% finish their junior year
but not their senior year.

Table 4.1: Sheepskin Effects in the General Social Survey (1972–2012)

 Effect on Earnings

Education If Only Years of Education
Matter If Diplomas Matter Too

Years of Education +10.9% +4.5%

High School Diploma – +31.7%

Junior College Diploma – +16.6%

Bachelor’s Degree – +31.4%

Graduate Degree – +18.2%

All results correct for age, age squared, race, and sex; are limited to labor force participants;
and are converted from log dollars to percentages.

In the good old days, when the reality of the sheepskin effect was still in doubt, economists
took the sheepskin-signaling connection for granted. Every paper that found sheepskin effects
scored a point for signaling; every paper that failed to find sheepskin effects scored a point for
human capital. But now that the sheepskin effect is undeniable, some economists reinterpret the
evidence to deny signaling a victory.

How could sheepskin effects not reflect signaling? The simplest story is that schools save
the best for last: graduation years pay extra because that’s when schools suddenly focus on
marketable skills. As far as I know, no one defends this idea. Graduation year is “goof-off” year,
not “finally-learn-some-job-skills” year.
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Most skeptics try to undermine the sheepskin-signaling connection from a totally different
angle: ability bias. 8 Sure, graduation looks lucrative. Yet the reason, supposedly, is that
graduates had far better career prospects than dropouts all along. If ability bias fully explains the
sheepskin effect, an untimely bike accident that derails your graduation will leave your career
unscathed.

As usual, the best way to test for ability bias is to measure and correct for ability. Multiple
papers on the sheepskin effect carry out such tests. None concludes that sheepskin effects vanish
after correcting for ability. 9 Instead, correcting for ability usually modestly cuts the effect of
both years of education and diplomas—holding the relative payoff for diplomas steady. 10

Results from the General Social Survey are typical. Table 4.2 shows what happens to Table
4.1 after correcting for cognitive ability. Standout result: the sheepskin effect for junior college
falls by about a third. Otherwise, there’s not much to see. Absolute payoffs for high school
diplomas, bachelor’s degrees, and graduate degrees barely budge—and their relative payoffs
actually rise. 11

Table 4.2: Sheepskin Effects and Ability Bias in the General Social Survey (1972–2012)

 Effect on Earnings

Education Only Years of Education
Matter Diplomas Matter Too

Years of Education +10.3% +4.2%

High School Diploma – +32.0%

Junior College Diploma – +10.4%

Bachelor’s Degree – +29.8%

Graduate Degree – +17.8%

All results adjust for age, age squared, race, sex, and cognitive ability; are limited to labor
force participants; and are converted from log dollars to percentages.

Ability bias explanations for sheepskin effects aren’t just hard to square with the statistical
evidence; they’re hard to square with the glaring fact that education spikes in degree years. If the
labor market ignores credentials, why do so many high school grads opt for zero college—and so
many college grads opt for zero graduate education? Are we supposed to believe one-third of the
population has exactly the right ability to finish high school, but not advance to college? 12 One-
seventh of the population has exactly the right ability to finish college, but not advance to grad
school? You could say, “College is far harder than high school, so many decent high school
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Figure 4.1: Education Premiums in Selected Nonacademic Occupations
Source: Supplementary data for Carnevale et al. 2011, supplied by coauthor Stephen Rose.
High school premium = [(median earnings for high school graduates)/(median earnings for high school
dropouts)] −1.
College premium = [(median earnings for college graduates)/(median earnings for high school graduates)] −1.

None of these occupations are weird outliers. True, most bartenders, cashiers, cooks,
janitors, security guards, and waiters lack college degrees. Yet in the modern economy, all are
common jobs for college grads. More work as cashiers (48th most common job for college
grads) or waiters (50th) than mechanical engineers (51st). More work as security guards (67th) or
janitors (72nd) than network and computer systems administrators (75th). More work as cooks
(94th) and bartenders (99th) than librarians (104th). I selected Figure 4.1’s occupations to
minimize controversy. Human capital purists could insist college provides useful training for
electricians, real estate agents, or secretaries. But even the staunchest fans of human capital
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Figure 4.2: Median Education Premiums by Occupational Category
Source: Supplementary data for Carnevale et al. 2011, supplied by coauthor Stephen Rose.

Now let’s cast a wider net. Roughly one-third of occupations in the American Community
Survey have at least ten workers in each of the main education categories (high school dropouts,
high school graduates, four-year college graduates). About one-third of these occupations at least
arguably build on traditional academic coursework. 34 The remaining occupations’ tie to the
academic curriculum is tenuous at best. Figure 4.2 compares median educational premiums for
“arguably academic” and “nonacademic” occupations.

Human capital theorists can draw comfort from the fact the college premium is almost twice
as high for arguably academic occupations. But not too much comfort: the high school premium
is slightly higher for nonacademic occupations. When high school dropouts and college
graduates are in the same line of work, college graduates typically earn 70–90% more—even in
occupations high schools and colleges studiously ignore.

What would King Solomon conclude about the human capital/signaling split? The
combined premium plainly reflects both human capital and signaling. The nonacademic
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Figure 4.3: Effect of a Year of National Education on National Income
Source: de la Fuente and Doménech 2006b, appendix, p. 52, table A.1.f.

The leading fallback is to point out that country-level education data are riddled with
measurement error. Several research teams deploy arcane statistical techniques to fix this flaw. 76

The most prominent reports a big payoff. When you fix the data, the effect of a year of education
on national income leaps from +1.3% to +6.7%. Yet the answer’s uncertainty goes from bad to
worse: the team reports a 95% chance that the true effect lies somewhere between negative 26%
and positive 40%. 77 Deeper worry: the arcane statistical fixes assume everything except
education is perfectly measured. 78 This crazy assumption automatically magnifies the apparent
effect of education, regardless of its true efficacy. 79

Economists are so eager to argue education is underrated they neglect a strong reason to
think education is overrated: reverse causation. Instead of “When countries invest more in
schooling, they get richer,” the real story could be, “When countries get richer, they consume
more schooling.” Almost everyone buys reverse causation at the personal level. Why do the rich
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arguments, all of which suggest education as we know it is closer to pure signaling than to pure
human capital. Table 4.3 pulls all the main arguments together.

Table 4.3: Signaling in Sum

Issue What Pure Human
Capital Says

What Pure Signaling
Says Advantage?

Learning-Earning
Connection

Only job-relevant
learning pays.

Irrelevant learning
pays too, as long as it’s
correlated with
productivity.

Signaling

Collegiate Exclusion

Colleges prevent
unofficial attendance
so students actually
pay tuition.

Colleges ignore
unofficial attendance
because the market
doesn’t reward it
anyway.

Signaling

Failing vs. Forgetting

Employers reward
workers only for
coursework they still
know.

Employers also reward
workers for
coursework they used
to know.

Signaling

Easy As, Cancelled
Classes, and Cheating

Students care about
only marketable skills,
not graduation
requirements or
grades.

Students care about
only graduation
requirements and
grades, not marketable
skills.

Signaling

Sheepskin Effect
Graduation years
won’t be especially
lucrative.

Graduation years may
be especially lucrative. Signaling

Malemployment

Degrees required to get
a job depend solely on
skills required to do a
job.

Degrees required to get
a job rise when those
degrees become more
common.

Signaling

Employer Learning

Employers instantly
discover and reward
true worker
productivity.

Employers never
discover or reward true
worker productivity.

Signaling

Personal vs. National
Returns

Education equally
enriches individuals
and nations.

Education enriches
individuals but not
nations.

Signaling
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Figure 5.1: The Effect of Education on Compensation for a Good Student (2011)
Source: United States Census Bureau 2012d, 2012e, assuming:
(a) Full-time, year-round employment.
(b) 50/50 gender balance.
(c) 45% ability bias.
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Figure 5.2: The Effect of Education on Unemployment for a Good Student
Source: Federal Reserve Bank of St. Louis 2015, assuming:
(a) 50/50 gender balance.
(b) 45% ability bias.
(c) Sheepskin breakdown from Figure 5.1.

The complexity of U.S. tax code and welfare state is legendary. To ballpark federal taxes, I
apply the 2011 tax code to workers’ expected income. 22 Calculations assume workers take the
standard deduction and pay an additional flat rate of 10% in state and local taxes. Noncash
benefits are untaxed. Since the Good Student is by assumption a single, childless, full-time
worker, he is eligible for only one important transfer: unemployment benefits. 23 Calculations
assume unemployed workers receive the average 2011 unemployment benefit of $300 per
week. 24 While state-by-state formulas pay larger benefits to workers with higher earning
histories, statutory floors and ceilings on benefit levels keep payments for full-time workers
within fairly narrow bounds. 25
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Figure 5.3: The Selfish Return to Education for Good Students
Source: Figures 5.1 and 5.2 and text.

College pays poorly by comparison, but it’s still a great deal. When a Good Student starts
college, the next four years pay an average annual return of 4.9%. Since that’s adjusted for
inflation, trying college is comparable to buying corporate bonds. Not a no-brainer, but a sound
investment nonetheless. Master’s degrees pay rather worse. On the first day of class, a Good
Student can expect a paltry Degree Return of 1.4%.
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Figure 5.4: The Naive Selfish Return to Education for All Students
Source: Figures 5.1 and 5.2 and text.
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Figure 5.5: The Effect of Education on Compensation by Student Ability (2011)
Source: Figure 5.1 and text.

Using these completion probabilities, Figure 5.7 shows Degree Returns by ability.

Figure 5.6: Degree Completion Probability by Student Ability
Source: See Technical Appendix.

Results closely match common sense. High school is lucrative for all four archetypes. Even
Poor Students can reasonably expect the resources they invest in high school to out-perform
high-yield bonds. 72 College, in contrast, is a solid deal only for Excellent and Good Students.
Largely owing to their high failure rate, Fair Students who start college should foresee a low
2.3% return on their investment. For Poor Students, it’s a paltry 1%. Master’s degrees, finally,
are a so-so deal for Excellent Students, a bad deal for Good Students, and a money pit for Fair
and Poor Students.

Major and the selfish return to education. Talking about “the” return to education is handy
but misleading. Your payoff hinges on what you study. While this presumably holds at all levels,
researchers have largely focused on college students’ academic majors. 73 Rather than cover all
leading majors, I compare business—the archetypal “average” major—to two cases with
infamously divergent career prospects: electrical engineering and fine arts (see Figure 5.8). 74

The results are parental wisdom incarnate. The electrical engineering degree pays very well,
especially for stronger students. The fine arts degree pays very poorly, especially for weaker

158



160



Figure 5.7: Selfish Degree Returns by Student Ability
Source: Figures 5.5 and 5.6 and text.

College quality and the selfish return to education. What you study has a big effect in the
labor market. What about where you study? Tiger Moms and Dragon Dads strive to place their
kids in “top schools.” How much does your alma mater’s rank matter? Research is oddly
mixed. 75 The consensus point: where you study is less important than what you study. As some
early researchers said, “While sending your child to Harvard appears to be a good investment,
sending him to your local state university to major in Engineering, to take lots of math, and
preferably to attain a high GPA, is an even better investment.” 76

Figure 5.8: Freshmen’s Selfish Degree Returns by Major
Source: Figure 5.7 and text.

Deeper expert agreement is elusive. Students from top schools enjoy great success, but the
specter of ability bias looms. Ivy League kids are so promising you’d expect them to excel with
diplomas from Podunk State. To cope with this ability bias, researchers compare graduates of
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schools and −10% for bottom schools. For the time being, keep assuming tuition is locked at
$3,662 a year.

As long as extra quality neither raises tuition nor depresses completion, every student has
but two choices worth considering: go to the best college that accepts you, or don’t go at all. The
curious implication: as the quality premium goes up, college becomes an even better deal for
Excellent and Good Students, and an even worse deal for Fair and Poor Students. Why? Because
strong students can get into the good schools—and weak students have to settle for not-so-good
schools. The best school that accepts a weak student probably isn’t good enough to attend.

Out-of-pocket costs and the selfish return to education. My calculations for bachelor’s and
master’s degrees assume everyone pays public institutions’ average net price of $3,662 a year.
How do returns change if a student gets a full scholarship—or pays list price at a private
university? 90 Figure 5.10 shows how out-of-pocket costs sway returns if college quality does not
depend on cost (or the labor market doesn’t pay for college quality).

Figure 5.9: Freshmen Selfish Degree Returns by College Quality
Source: Figure 5.7 and text.

The numbers are much as you’d expect. For Fair and Poor Students, even full scholarships
can’t make college a good deal. Paying list price at public schools is a good deal for Excellent
Students, a pretty good deal for Good Students, and a lousy deal for Fair and Poor Students.
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Unless you’re an Excellent Student, private school is a mediocre investment at best—even
counting the standard rebates. 91 Added complication: the most elite colleges often have very
generous financial aid for top students from low-income families. If your family income is less
than $75,000, for example, Harvard normally charges less than official in-state tuition at George
Mason University. 92 Excellent Students from poor families are well advised to apply to top
schools—and go with the lowest bidder.

Doesn’t higher tuition buy better degrees? Far from clear. Measured by Barron’s ratings or
average SAT scores, many public schools—such as UC Berkeley, the University of Virginia, and
the University of Michigan—approach the top of the pecking order. As long as your state’s best
public school admits you, there’s no solid reason to pay more. 93

Figure 5.10: College Freshmen’s Selfish Degree Returns by Out-of- Pocket Costs
Source: Figure 5.7, S. Baum and Ma 2011, and text. “List price” = “Tuition and Fees” + “Books and
Supplies”; “Average Net Price” = “List price” − “Federal Grants and Tax Benefits” − “State Grants” −
“Institutional Grants” − “Outside Grants” (S. Baum and Ma 2011, pp. 6, 15).
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Figure 5.11: School Lovers’ and School Haters’ Selfish Degree Returns
Source: Figure 5.7 and text.

Women’s advantage is largest in high school—over two percentage points for every ability
level. Their premium ramps down in college: men’s higher total salaries are more likely to
outweigh tuition. For the master’s degree, men seize the advantage: they’re less likely to finish,
but their salary rises more if they make the grade.

Marriage and the selfish return to education. From the outset, I stipulated that the Good
Student was single. Yet most folks eventually marry—and marriage drastically shifts education’s
return. The main reason is timeless: like marries like. When your education rises, you shouldn’t
merely foresee yourself with a higher salary. You should foresee a spouse with a higher salary.
This is good news for strong students, because marriage is one of the purest forms of trickle-
down economics. A lot of your spouse’s extra money becomes your extra money by financial
osmosis.
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Figure 5.12: Men and Women’s Selfish Degree Returns
Source: Figure 5.7 and text.

Conscious on-campus gold-digging may be rare, but extra schooling still improves your
odds of striking gold. Life could hardly be otherwise. Mating requires meeting. 96 In our society,
the further you advance in school, the more likely you are to spend your days surrounded by
folks who are—or will be—well-off. Even if you randomly marry an acquaintance, extra
education makes you more likely to pair up with a high-income spouse.

And few marry randomly. Instead, humans are attracted to partners like them in age,
religion, ethnicity, class, hobbies . . . and education. 97 The mutual attraction is strong. If you
have one more year of education, your spouse typically has an extra .5 or .6 years. 98 About 80%
of this effect persists correcting for intelligence, age, year, race, sex, and religion. 99 Using the
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Figure 5.13: Married Men and Women’s Selfish Degree Returns
Source: Figure 5.12 and text.

Folk wisdom says, “Don’t marry for money. Go where the rich people are, and marry for
love.” This mindset may sound old-fashioned, but remains as true as ever. As the gender gap
narrows, women’s marital return matters less, but men’s marital return comes into its own. As a
professor married to a lawyer, I ought to know.

Workforce participation and the selfish return to education. Until now, I’ve assumed every
student desires to work full time without interruption from graduation until retirement. In
technical terms, all estimates assume “100% workforce participation” and “100% full-time
work”—graduates occasionally struggle to find a job but don’t stop trying to work regular hours
until they hit 65. The presumption: anyone who bothers to ask, “Is my education worth it?”
wants a full-blown career after graduation.

This presumes too much. The most motivated of students may exit the labor market to raise
a family, “find themselves,” or cope with chronic illness. More importantly, if you dispense
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Figure 5.14: Workforce Participation for 25-to-64-Year-Olds, by Education (2011)
Source: Snyder and Dillow 2013, p. 620.

Further complication: a sizable minority of workforce participants—about 9% of males and
22% of females—work only part time. 110 Part-timers earn a small fraction of full-time pay: 31%
as much for males, 38% for females. 111 For simplicity, my calculations treat part-time workers
as fractional full-time workers: a part-time male counts as 31% of a full-timer, a part-time female
counts as 38% of a full-timer. 112

The part-time complication aside, one shouldn’t take participation numbers at face value.
Part of the gap surely reflects ability bias: people who keep studying before graduation also tend
to keep working after graduation. Unfortunately, research on workforce participation and ability
bias is extremely thin. The most credible approach is to apply standard corrections for ability
bias and sheepskin effects, then recalculate (Figure 5.15). 113

Basic math ensures across-the-board decline in Degree Returns. What’s remarkable is the
size of the fall. Taking participation into account largely wipes out the female educational edge.
“Career women” gain markedly more from high school and college than “career men.” But the
average woman’s advantage over the average man is modest for high school, and near zero for

173



Figure 5.15: Selfish Degree Returns, Correcting for Workforce Participation
Source: Figures 5.12 and 5.14 and text.
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Figure 6.1: Two Signaling Scenarios
Source: See text.

When deriving education’s effect on productivity, the driving assumption is that workers on
average earn what they’re worth. A Good Student with a B.A. earns what he produces because a
Good Student, by definition, has the ability of an average worker with a B.A. If the same student
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Figure 6.2: The Effect of Education on Compensation and Productivity for a Good Student (2011)
Source: Figures 5.1 and 6.1.

From a selfish point of view, the pay you miss while you’re in school and the raise you get
once you’re out of school are symmetric. The pay you miss is all selfish cost. The raise you get is
all selfish benefit. From a social point of view, however, what counts is productivity, not pay.
The social cost of school is the stuff you fail to produce. The social benefit of school is the extra
stuff you learn to produce. If education’s payoff is 80% signaling, and a year of education raises
annual earnings by $5,000, only $1,000 is a true gain to society. The other $4,000 is your reward
for convincing employers they’ve been underestimating your value.
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Figure 6.3: Average Annual Social Cost of Crime by Education (2011 Dollars)
Sources: D. Anderson 1999 for aggregate crime costs; Harlow 2003 for incarceration by education level.

Recall that sheepskin effects—oversize gains for crossing academic finish lines—are a
telling symptom of signaling. If education truly instilled respect for law and order, there would
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Figure 6.4: Degree Returns to Education for Good Students with Cautious Signaling
Source: Figure 5.3 and text, assuming:
(a) 45% ability bias for income, benefits, unemployment, and participation effects.
(b) 75% ability bias for crime effects.
(c) Sheepskin effects of education reflect signaling; all other effects of education reflect human capital.

Social returns by ability. There’s nothing especially awful about investing educational
resources in Good Students. Under the Cautious assumption, educational investments usually pay
poorly regardless of student ability. The return to college ranges from poor to ruinous, and the
return to the master’s is negative across the board (see Figure 6.5).
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Figure 6.5: Social Degree Returns to Education with Cautious Signaling
Source: Figure 5.7 and text, assuming:
(a) 45% ability bias for income, benefits, unemployment, and participation effects.
(b) 75% ability bias for crime effects.
(c) Sheepskin effects of education reflect signaling; all other effects of education reflect human capital.

With Cautious signaling, education is a markedly worse use of social resources than almost
everyone pictures. Sending kids to high school is tolerably rewarding, but hardly a no-brainer.
Sending kids to college when they’re likely to succeed is a bad investment. Sending kids to
college when they’re likely to fail is an awful investment. Encouraging college graduates to
continue on to the master’s is folly.
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Figure 6.6: Social Degree Returns to Education with Reasonable Signaling
Source: Figure 5.7 and text, assuming:
(a) 45% ability bias for income, benefits, unemployment, and participation effects.
(b) 75% ability bias for crime effects.
(c) 20% of the effects of education reflect human capital.

How can social returns be so low when selfish returns are pretty decent? Because signaling
is a redistributive game, serving you a larger piece of the pie without enlarging it. Asking “How
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Figure 6.7: Social Degree Returns to Education for Excellent Students by Signaling Share
Source: Figure 6.6 and text.

With only one-third signaling, high school is a good deal, college is pretty good, and the
master’s a waste. This doesn’t sound too bad for education until you recall we’re discussing
strong students. When signaling’s share hits 50%, high school still looks like a decent deal,
college is so-so, and the master’s is ruinous. As signaling’s share moves to two-thirds, social
returns for even Excellent and Good Students crash. Despite its privileged place in our social
mythology, high school as we know it turns out to be a poor use of social resources.

For weak students, results are grimmer still (see Figures 6.9 and 6.10). With one-third
signaling, high school is good or great, but further education dubious or worse. With half
signaling, high school’s social return remains tolerable for Fair Students and ample for Poor
Students. Anything more, though, is a waste. Pushing on to two-thirds signaling wipes out
remaining pockets of hope. Sending Poor Students to high school isn’t a terrible idea, but the
rewards are nothing to write home about.
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Figure 6.8: Social Degree Returns to Education for Good Students by Signaling Share
Source: Figure 6.6 and text.
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Figure 6.9: Social Degree Returns to Education for Fair Students by Signaling Share
Source: Figure 6.6 and text.
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Figure 6.10: Social Degree Returns to Education for Poor Students by Signaling Share
Source: Figure 6.6 and text.

Thus, one need not accept 80% signaling as “Reasonable” to be unfashionably pessimistic.
By mainstream standards, even one-third signaling shames education. While almost everyone
should try high school, college is a good deal only for Excellent Students, and a disaster for Fair
and Poor Students. The master’s, moreover, is a bad deal across the board. Fifty percent
signaling raises doubts about college for Excellent Students and undermines the social value of
high school. High school’s only clear social dividend is embarrassing: slightly curtailing Poor
Students’ shocking propensity for crime. By the time signaling hits two-thirds, the case against
education is nearly complete. High school for Poor Students pays tolerably, but returns on every
other level-ability combination range from poor to ruinous.

212



Figure 6.11: Social Degree Returns to Education by Sex with Reasonable Signaling
Source: Figure 5.12 and text, assuming:
(a) 45% ability bias for income, benefits, unemployment, and participation effects.
(b) 75% ability bias for crime effects.
(c) 20% of the effects of education reflect human capital.
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Figure 7.1: Total U.S. Government Education Spending (in $B)
Sources: Snyder and Dillow 2015, pp. 58, 60–61, Snyder and Dillow 2013, p. 57, S. Baum and Payea 2012, p.
10. State and local education spending excludes public libraries; in years that count them, I subtract average
library budget share of 1.3%. Grant and loan numbers converted from constant to current dollars.

Citizens are understandably nervous when they picture a government war on educational
investment. Fortunately, no crusade against an external enemy is necessary because, as the
cartoon Pogo famously quipped, “We have met the enemy, and he is us.” 17 Governments have a
nearly foolproof remedy for educational waste: spend less. Cut budgets for public education; cut
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Figure 7.2: Total U.S. Government Education Spending in Perspective
Sources: Figure 7.1, and Office of Management and Budget 2014, pp. 57–58.
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Figure 7.3: Education Premiums Required for 4% Social Return
Source: Figures 6.5 and 6.6 and text.
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signaling’s share is the axis around which all else revolves. What fraction of vocational ed’s
selfish benefits stem from signaling?

The lowest estimates, strangely, come from vocational education’s critics. Many
inadvertently set its signaling share below zero. How so? Critics fear that vocational education
bears a stigma. 15 Specializing in auto shop tarnishes your image because society infers you “lack
the talent for anything better.” Restated in the language of signaling: the vocational path sends
bad signals about raw ability.

In this scenario, vocational education enriches society more than it enriches vocational
students. Society gains the extra productivity, but students capture the extra productivity less the
stigma. Imagine you’re an average student contemplating the vocational track. With academic
training, you produce $100 a day; vocational training boosts your productivity to $120 a day.
Unfortunately, the average vocational student’s raw ability is $10 below average. If you go
vocational, employers assume you fit this profile. Skills and stigma are a package deal, so you
earn $110 a day—the productivity of the average vocational student—even though you
personally produce $120 a day (see Table 8.1).

Table 8.1: Selfish Benefits, Social Benefits, and Stigma

 Academic Track Vocational Track Gain
Income $100 $110 +10% selfish gain
Productivity $100 $120 +20% social gain

Does vocational study really so tarnish your image? While it’s tempting to declare, “The
jury is still out,” the truth is more like, “The jury has yet to be convened.” To my knowledge, this
lamented stigma remains unmeasured. Still, the critics probably go too far. In our society, even
incurable snobs rank vocational students above high school dropouts. The signal vocational ed
sends is weak, not bad.

In any case, matching course content to job openings remains the most direct way to
ballpark vocational ed’s signaling share. All classes prepare students for some job. Auto shop
teaches students how to repair cars; history teaches students how to do history. From a signaling
standpoint, the issue is always, “How often do students use the skills they learn?” Vocational ed
stands out because it prepares students for common jobs. According to the Bureau of Labor
Statistics, the United States has roughly 900,000 carpenters, 700,000 auto mechanics, and
400,000 plumbers. Classic college-prep classes like literature, foreign language, and history fall
short because they prepare students for rare jobs. The whole U.S. employs only 129,000 writers,
64,000 translators, and 3,800 historians. 16

What then is vocational education’s signaling share? Bearing both stigma and job relevance
in mind, half of normal is a reasonable guess. Suppose my earlier 80% signaling figure is correct,
so 40% of vocational education’s payoff stems from signaling. Then ignoring the selfish
advantages of learning a trade—extra income, higher employment, better high school completion
rates—the social return for vocational ed surpasses regular high school’s by at least four
percentage points. The social return for Poor Students—especially male Poor Students—exceeds
7%. Fiddling with the signaling assumption naturally shifts the bottom line, but as long as
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High Culture Falls on Deaf Ears

Educators hope to enrich the soul in a hundred different ways. But there’s one form of
enrichment high school and college pursues more explicitly and energetically than any other:
instilling appreciation for high culture. English classes push classic novels, plays, and poetry:
William Shakespeare, Washington Irving, Edgar Allan Poe, Mark Twain, Edith Wharton,
Sinclair Lewis, Robert Frost. Music classes push traditional music, especially classical: Antonio
Vivaldi, Ludwig van Beethoven, Wolfgang Amadeus Mozart, and above all, John Philip Sousa.
Art classes are more hands-on but still try to raise the status of visual works in top museums.
Even schools’ iconoclasm is conservative: academic curricula often cover Kurt Vonnegut,
Arnold Schoenberg, or Jackson Pollock, but rarely George R. R. Martin, Lady Gaga, or Frank
Miller. Though some schools promote high culture more energetically than others, curricula are
plainly tilted against pop culture.

How effectively has this tilt fostered high culture? Earlier in the book, I appealed to the
truism that education can’t be responsible for more than 100% of what we know. The same
principle allows us to set an upper bound on education’s cultural impact: education can’t be
responsible for more than 100% of the high culture our society consumes.

Let’s start with books. Consumer demand is shockingly low overall: Americans spend 0.2%
of their income on all reading materials, barely more than $100 per family per year. 12 Americans
used to spend more on reading but never spent much: back in 1990, well before the rise of the
web, reading absorbed 0.5% of the family budget. 13 Today’s Americans spend about four times
as much on tobacco and five times as much on alcohol as they do on reading. 14 Within this small
pond, high culture is no big fish. Table 9.1 shows three rankings of the best-selling English-
language fiction of all time. Sales figures include school purchases and assigned texts, so they
overstate sincere affection for the canon.

Table 9.1: Best-Selling English-Language Fiction of All Time

Rank Wikipedia Ranker How Stuff Works

1 The Lord of the Rings
(Tolkien)

A Tale of Two Cities
(Dickens)

A Tale of Two Cities
(Dickens)

2
Harry Potter and the
Philosopher’s Stone
(Rowling)

The Lord of the Rings
(Tolkien)

The Lord of the Rings
(Tolkien)
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3 And Then There Were
None (Christie)

The Hobbit (Tolkien) Harry Potter and the
Sorcerer’s Stone (Rowling)

4 The Hobbit (Tolkien) And Then There Were
None (Christie)

And Then There Were None
(Christie)

5 She: A History of
Adventure (Haggard)

The Lion, the Witch, and
the Wardrobe (Lewis)

The Lion, the Witch, and the
Wardrobe (Lewis)

6 The Lion, the Witch, and
the Wardrobe (Lewis)

She: A History of
Adventure (Haggard) The Da Vinci Code (Brown)

7 The Da Vinci Code
(Brown)

The Da Vinci Code
(Brown)

Harry Potter and the Half-
Blood Prince (Rowling)

8 Harry Potter and the Half-
Blood Prince (Rowling)

The Catcher in the Rye
(Salinger)

Harry Potter and the
Chamber of Secrets (Rowling)

9 The Catcher in the Rye
(Salinger)

Anne of Green Gables
(Montgomery)

The Catcher in the Rye
(Salinger)

10
Harry Potter and the
Chamber of Secrets
(Rowling)

Black Beauty (Sewell) Harry Potter and the Goblet
of Fire (Rowling)

11
Harry Potter and the
Prisoner of Azkaban
(Rowling)

Charlotte’s Web (White) Harry Potter and the Order of
the Phoenix (Rowling)

12 Harry Potter and the
Goblet of Fire (Rowling)

The Tale of Peter Rabbit
(Potter)

Harry Potter and the Prisoner
of Azkaban (Rowling)

13
Harry Potter and the
Order of the Phoenix
(Rowling)

Harry Potter and the
Deathly Hallows
(Rowling)

Ben Hur (Wallace)

14
Harry Potter and the
Deathly Hallows
(Rowling)

Jonathan Livingston
Seagull (Bach) Lolita (Nabokov)

15 Lolita (Nabokov) Angels and Demons
(Brown)

Harry Potter and the Deathly
Hallows (Rowling)

16 Anne of Green Gables
(Montgomery) Kane and Abel (Archer)  

17 Black Beauty (Sewell) To Kill a Mockingbird
(Lee)  

18 The Eagle Has Landed
(Higgins)

Valley of the Dolls
(Susann)  

19 Watership Down (Adams) Gone with the Wind
(Mitchell)  

20 Charlotte’s Web (White) The Thorn Birds
(McCullough)  

Sources: Wikipedia 2015c, Ranker 2015, HowStuffWorks 2015. Nonfiction and non-English
works omitted.
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gender gap: 3.9% below average for men, 4.2% above average for women, then take the average
to get balanced completion probabilities (see Figure A2). 11

Figure A1: High School Completion Probabilities by Student Ability
Source: Herrnstein and Murray 1994, pp. 146–51, 597–98.
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Figure A2: Four-Year High School Completion Probabilities by Student Ability and Sex
Sources: Herrnstein and Murray 1994, pp. 146–51, 597–98, adjusted by percentage gender gaps from Heckman
and LaFontaine 2010, p. 254, table 3, latest cohort (born 1976–80).

B.A. completion. Finishing college is far more challenging than finishing high school. At
first glance, the Department of Education’s numbers show success is unbelievably rare. Out of
students who started four-year public institutions in 2005, a measly 32% finished on time, and
only 56% finished in six years. 12 However, these numbers mislead in two big ways. First, they
count graduation only from students’ initial colleges, even though many students transfer.
Second, they lump full- and part-time students together. Expecting a part-time student to earn a
B.A. in four years is senseless.

Fortunately, the National Student Clearinghouse (NSC), an association that includes
virtually all American institutions of higher education, has recently created a huge
comprehensive data set (over two million students) that handles both problems. Out of full-time
students who started at four-year public institutions in 2007, the NSC reports that 72% possessed
a bachelor’s degree from that school six years later. Eighty-two percent, however, possessed a
bachelor’s degree from somewhere. 13 That’s far above 56% but still implies most full-time
students fail to finish their degree on time.

To repeat, that’s an average. How should we expect my student archetypes to measure up?
Once again, a multitude of studies statistically analyze college completion, but few provide
enough details to allow readers to calculate completion probabilities by type of student. 14 Even
the best studies typically lump full- and part-time students together. 15 In the end, I rely on
UCLA’s Higher Education Research Institute’s (HERI) analysis of the NSC numbers. 16 In
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particular, I use HERI’s simple model that predicts full-time students’ four-year completion as a
function of SAT scores and high school GPA. For SAT scores, I plug in my standard percentiles
—82nd for Excellent Students, 73rd for Good, 41st for Fair, and 24th for Poor. 17 For GPA, I
assign Excellent Students an “A+/A,” Good Students a B+, Fair Students a C+, and Poor
Students a D. Although the NSC data takes student transfers into account, HERI’s analysis does
not. 18 To remedy this problem, I raise HERI’s probabilities by 14%. 19 Figure A3 reports results
broken down by gender, along with the implied balanced results.

Master’s degree completion. While data on master’s completion is sparse, the overall rate
for graduate and professional school is a mere 50%. 20 Researchers often focus on specific types
of programs, including law degree, medical degrees, and Ph.D.s. 21 Rare wider-ranging studies
fail to report enough details to allow readers to calculate completion probabilities by type of
student. 22

Figure A3: Transfer-Corrected Four-Year College Completion Probabilities by Student Ability and Sex
Sources: DeAngelo et al. 2011, p. 17, table 8, model 3, and D. Shapiro et al. 2013, p. 12.

Given these lacunae, I simply assign Excellent Students the average completion rate of 50%.
This may seem odd. If advanced degree students are a mixture of Excellent, Good, Fair, and
Poor, shouldn’t the Excellent have above-average success rates? But remember: Excellent
Students by construction fit the profile of the average person with an advanced degree, so some
students must be better than Excellent. To fill in the rest of the numbers, I assume completion
probabilities are proportional to Figure A3’s. Figure A4 brings the results together.

313



Figure A4: Two-Year Master’s Completion Probabilities by Student Ability and Sex
Source: Balanced sample of Excellent Students are assigned the average of 50%; other probabilities are
proportional to Figure A3’s.
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Chapter 4: The Signs of Signaling

1. Epigraph: International Lyrics Playground 2016.
2. To be fair, many data sets don’t measure degree completion, only years of completed education. But
nothing prevents researchers from using such data sets to see if typical graduation years (12 years of
education for high school, 16 for college) are unusually lucrative. All the main papers that try this
approach find spikes for years 12 and 16:

Table E1: Sheepskin Effect Estimates (No Explicit Degree Measures)

Data Ave. Year 9–
11 Premium

Year 12
Premium

Ave. Year 13–
15 Premium Year 16 Premium

Hungerford and Solon 1987, p. 177.
Current
Population
Survey, 1978

+3.7% +8.6% +3.3% +17.6%

Frazis 2002, p. 302.
Current
Population
Survey, 1977–91

+5.5% +15.1% +5.2% +22.0%

Lange and Topel 2006, p. 493.
National
Longitudinal
Survey of Youth,
1999

+6.0% +16.2% +5.9% +36.5%

Average +5.0% +12.7% +5.5% +23.1%

3. The two main exceptions: Kane and Rouse 1995, pp. 605–6, and D. Clark and Martorell 2014. Kane
and Rouse measure course credits and diplomas, finding substantial sheepskin effects for men who
complete B.A.s and women who complete A.A.s, but not women who complete B.A.s or men who
complete A.A.s. Clark and Martorell look at earnings for high school students who just passed or just
failed their high school exit exam and find virtually no sheepskin effect for high school diplomas. For a
critique of Clark and Martorell, see Caplan 2011a.
4. Here are all the main papers that “race” the financial payoff of diplomas against years of education.

Table E2: Sheepskin Effect Estimates (Explicit Degree Measures)
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Data Ave. Year 9–
11 Premium

Year 12
Premium

Ave. Year 13–
15 Premium

Year 16 Premium

Park 1994, p. 17, Park 1999, p. 239.
Current
Population Survey
1990

+8.0% +18.1% +3.9% +26.2%

Jaeger and Page 1996, p. 735, column 2.
Current
Population Survey
1991–92

+5.5% +17.4% +5.9% +39.1%

Arkes 1999, p. 139, column 1.
National
Longitudinal
Survey of Youth,
1993

+6.9% +13.0% +7.4% +30.1%

Ferrer and Riddell 2002, p. 893, column 3.
Canadian Census
1996 (males) +3.4% +8.9% +3.4% +29.8%

Ferrer and Riddell 2002, p. 893, column 4.
Canadian Census
1996 (females) +5.7% +12.3% +5.7% +35.9%

Riddell 2008, p. 26, column OLS 3.
International
Adult Literacy and
Skills Survey
2003

+3.4% +27.0% +3.4% +58.2%

Bitzan 2009, p. 762, column 2.
Current
Population Survey
Merged Outgoing
Rotation Groups
1999–2003 (white
males)

+3.8% +20.5% +6.5% +30.4%

Bitzan 2009, p. 762, column 3.
Current
Population Survey
Merged Outgoing
Rotation Groups
1999–2003 (black
males)

+1.2% +16.0% +7.8% +23.6%

Flores-Lagunes and Light 2010, pp. 456–57, column 1.
National
Longitudinal
Survey of Youth +2.1% +2.6% +2.1% +33.2%
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1979–2004
(starting wages)
Average +4.4% +15.1% +5.1% +34.1%
Median +3.8% +16.0% +5.7% +30.4%

Chevalier et al. 2004, p. F510, also finds large sheepskin effects for the key milestones in the British
education system. Kane et al. 1999 argues that degrees are better measured than years of education,
leading sheepskin estimates to overstate the effect of degrees relative to years. But in absolute terms,
measurement of years of education is highly reliable (Card 1999, p. 1816), so it is hard to see this as a
serious flaw.
5. Park 1994, p. 17 pools everyone with 18 or more years of education, making sheepskin calculations
problematic. However, he finds one year of postgraduate education without a diploma raises earnings by
a mere 1%, versus 14% for one year of postgraduate education plus a master’s degree. Jaeger and Page
1996 report large sheepskin effects for professional degrees, but not the master’s or Ph.D. Arkes 1999
and Bitzan 2009 find all advanced degrees’ payoff comes from sheepskin effects. Ferrer and Riddell
2002 conclude master’s and Ph.D. completion years are worth two to four times as much as ordinary
years. Riddell 2008 finds postgraduate completion years are worth about three times as much as ordinary
years. Flores-Lagunes and Light’s 2010 results imply completion years for graduate degrees are worth
more than fifteen times as much as ordinary years. In the General Social Survey, completion years for
advanced degrees are typically worth at least five times as much as ordinary years.
6. These figures come from the 1991–92 Current Population Survey but are typical for all modern U.S.
data sets (Jaeger and Page 1996, p. 734).
7. The diploma measures assume (a) everyone with a college diploma got their high school diploma, and
(b) everyone with a graduate diploma got their bachelor’s degree.
8. See, e.g., Lange and Topel 2006, pp. 492–96.
9. Light and Strayer 2004, p. 762, column 5, shows large A.A. and B.A. sheepskin effects remain
correcting for AFQT scores. Kane and Rouse 1995, p. 606, shows female A.A. and male B.A. sheepskin
effects persist correcting for standardized test scores, high school rank, and parental income. Kane and
Rouse’s sheepskin results always include these ability controls, so it is unclear whether correcting for
ability makes male A.A. and female B.A. sheepskin effects go away, or if they were absent all along.
10. Arkes, 1999, p. 139, column 2, and Riddell 2008, p. 26, column OLS 6, both find relative payoffs for
nondegree years versus degrees years stay roughly the same after correcting for ability. In Frazis 1993, p.
546, the college sheepskin effect actually gets larger controlling for IQ and high school GPA.
11. Raudenbush and Kasim 1998, pp. 48–50, reach even stronger findings. Correcting for literacy reduces
the K–12 payoff by about two-thirds but reduces the payoff for high school graduation by about one-
third.
12. Tabulations from Jaeger and Page 1996, p. 734.
13. Attewell et al. 2006, p. 886.
14. After correcting for ability bias, of course! You can’t split more than exists.
15. Wood 2009 makes this mistake in an otherwise excellent piece: “The pure screening or credentialing
theory of education does predict the sheepskin effect, as defined above, and it would be disproven by its
absence.”
16. For a review, see Hérault and Zakirova 2015.
17. See, e.g., Fogg and Harrington 2011, Harrington and Sum 2010a, and Vedder et al. 2013.
18. See Hartog 2000 for further discussion, and Groot and Van den Brink 2000, p. 150–53, and Fogg and
Harrington 2011, pp. 54–55, for slightly different taxonomies.
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59. S. Baum and Ma 2011, p. 15.
60. Looking at all full-time post-B.A. students, over 85% receive some financial aid, 24% receive
fellowships or grants, and a lucky 12% get tuition waivers. Ph.D. funding is especially ample: at public
universities, almost 40% of doctoral students get tuition waivers (T. Snyder and Dillow 2013, p. 562).
61. In addition to Mincer 1974, see Munasinghe et al. 2008, Belzil and Hansen 2002, Goldsmith and
Veum 2002, Altonji and Williams 1998, Neumark and Taubman 1995, and Topel 1991. Dickens and
Lang 1985 find an unusually low linear return to experience of 1.0–1.3%.
62. For detailed discussions of the nonlinearity of the return to experience, see especially Heckman,
Lochner, and Todd 2003 and Murphy and Welch 1990.
63. Replacing a constant 2.5% experience premium with a typical quadratic premium (.08 coefficient on
experience, −.01 on experience squared) cuts measured returns by about 1 percentage point for each year
of high school and half a percentage point for college graduation and raises measured returns by about .7
percentage points for each year of a master’s degree.
64. Because .95*1.1+.05*0=1.045, a return of 4.5%. Arithmetically, inflation makes this effect even
more severe. If inflation is 3% and a bank charges 10% interest, a 5% default rate cuts the bank’s real
return from 7% to 1.5%.
65. While most labor economists ignore this point, there are noteworthy exceptions: the seminal Altonji
1993, and, more recently, Webber 2016, Hendricks and Leukhina 2014, M. Johnson 2013, Athreya and
Eberly 2013, 2010, Stange 2012, Chatterjee and Ionescu 2012, and Akyol and Athreya 2005. Hartog and
Diaz-Serrano 2015 discuss economists’ neglect of educational risk.
66. See the Technical Appendix for references.
67. A constant failure rate is mildly inaccurate for high school, where dropout rates continuously rise.
During the 2009–10 school year, 2.6% of ninth-graders, 3% of tenth-graders, 3.3% of eleventh-graders,
and 5.1% of twelfth-graders officially dropped out (T. Snyder and Dillow 2013, p. 193). The dropout rate
for college students, in contrast, genuinely looks fairly constant. See especially Berkner et al. 2003.
68. The Degree Return is the expected annualized return for full-time students who continuously pursue a
degree until they either graduate or fail to successfully complete a year of their program.
69. Caplan 2017.
70. See, for example, GSS cognitive test results by educational attainment:

Table E3: Cognitive Ability by Education in the General Social Survey (1972–2012)

Education Average Score
(in Standard Deviations) Percentile

Dropout −0.71 24th
H.S. Grad −0.22 41st
B.A. 0.61 73rd
Advanced Degree 0.91 82nd
Average 0.00 50th
Results for 18-to-39-year-olds.

71. See, e.g., Greenstone and Looney 2011, 2012, 2013, Carnevale and Rose 2011, and Carnevale, Rose,
and Cheah 2011. Card 2002, 2001, 1999 avoid advocacy but repeatedly affirm that marginal students
gain at least as much from education as high-ability students.
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107. For simplicity, I assign graduate degree holders the earnings for master’s degree holders.
108. Black, Smith, and Daniel 2005, p. 431, find the quality of a woman’s college raises her own
earnings and her spouse’s earnings by the same percent. Since husbands continue to out-earn wives,
women’s payoff in the marriage market exceeds their payoff in the labor market.
109. Despite the Great Recession, 2011 rates were fairly normal by recent standards. Breakdowns by
education and gender are available from 2008 to 2013 (T. Snyder and Dillow 2012, p. 620, T. Snyder and
Dillow 2016, p. 750). Participation in 2011 was only slightly below average for this period.
110. In 2011, the share of age 25+ workforce participants employed part time or seeking part-time work
was 9.3% for men and 21.8% for women (Bureau of Labor Statistics 2015c). To the best of my
knowledge, the Bureau of Labor Statistics does not publish part-time/full-time breakdowns by education,
so I assume a constant ratio.
111. In 2011, the ratio of part-time to full-time earnings for workers 25 years and over was 31% for
males and 38% for females (Bureau of Labor Statistics 2015d, 2015e).
112. Revised participation figures are then:

Table E4: Workforce Participation for 25-to-64-Year-Olds, by Education, Adjusting for Part-Time Work
(2011)

 Male Female
Less Than High School 65.6% 43.3%
High School Diploma 74.2% 58.1%
Bachelor’s Degree or More 85.3% 70.1%
Overall 77.5% 62.5%
Source: Snyder and Dillow 2012, p. 620, treating part-time workers as fractional full-time
workers.

113. To the best of my knowledge, only Trostel and Walker 2004 tests for (and confirms) sheepskin
effects in work hours.
114. See especially Heckman, Humphries, and Kautz 2014a.
115. D. Shapiro et al. 2013, p. 36.
116. As Kane and Rouse 1999, p. 77, observe, “nursing degrees account for much of the importance of
associate’s degrees for women.”
117. Garrison et al. 2007, p. 1. For a pointed polemic on the J.D.’s selfish return, see Campos 2012.
118. My favorite competing piece is Owen and Sawhill 2013, which breaks down education’s return by
institution type, college major, and occupation and discusses completion rates as a function of school
selectivity. But even this outstanding piece reports returns only for graduates and ignores ability bias,
including the interaction between ability and completion probability.
119. Carefully adjusting future benefits and costs by the interest rate, of course.
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