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Rising economic inequality and the importance of education

U.S. postsecondary attainment — inequality in resources and access
* Losing the “race”

If the demand for college skills is growing....what are “college”
skills?

What skills will be required for the work of the future? Does
education build those skills?



The Fading American Dream
Percent of Children Earning More than Their Parents, by Year of Birth
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Counterfactual Rates of Absolute Mobility by Parent Income Percentile
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Counterfactual Rates of Absolute Mobility by Parent Income Percentile
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Figure 2: Intergenerational income mobility — income ranks
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FIGURE 4
INCOME INEQUALITY ACROSS THE OECD (GINI COEFFICIENT, 2014)

Gini coefficient

0.6

FFFES S TSI PEFF VIS ORT SR PG S PIFFE LFIPS

source: DECD (2018) Income inequality (indicator). doi: 10.1787/459aa71-en (Accessed on 08 March 2018)

0.5

0.4

0.

Lid

0.

M

0.

—

0.0



FIGURE 5
TREND IN AUSTRALIAN GINI COEFFICIENTS: 1994-95 TO 2015-16
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Fig. 6 Change in real wage levels of full-time workers by education, 1963-2012.

Changes in real wage levels of full-time U.S. workers by sex and education, 1963-2012
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Fig. 1 College/high school median annual earnings gap, 1979-2012.

College/high school median annual earnings gap, 1979-2012

In constant 2012 dollars

.................................................................. Household gap
#3000 wailars $30.298 to $58,249
650,000 coressssnssssssarsrsrassssasisresessssssssassssasssseagdug.ooonea B e
BOIOMI0 onnmnvnmsmnsmnme v onenessovens e oIS o s sons s s 8
Male gap
$17.411 to $34,969

Female gap
TLLIOD ¥ e vmmensamimas s e s s s e v R R A S R R SV S $12,887 to $23,280

O [ I I T I I I T T T T 1
1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012

David H. Autor Science 2014;344:843-851

Al AAAS




Rising inequality
e Critical role of education in explaining rising inequality

* Growth in inequality between non-college and college-educated
families is 4 times larger than growth of top 1% share

e What about resource distribution?



14,000 - ¥ SN
- -
#
=
T o2 - i
> 12,000 -
@
:_n -
5 .
= &
% " — -
£ 10,000 - F aadl
& -
i \
o
Q1 mean — =i —= 05 mesan
8,000 -
| | | | |
1990 1905 2000 2005 2010

Ficure 1. Mean REVENUES PER PuriL FOr HIGHEST AND LowEesT IncoME ScHooL DistricTs, 1990-2012

Source: Lafortune, Rothstein and Schanzenbach (2018)



FIGURE 5

Progressivity of State and Local Funding
1994-95and 2013-14
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Much different resource distribution in higher ed....

Figure 3.
Total Expenditures per FTE Student by Grouped Expense Categories, FY 2003-2013 (in 2013 Dollars)
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And big differences in access by family income.....

FIGURE 8.
Socioeconomic Distribution at Colleges by Selectivity
A student at one of America’s most-selective universities is fourteen times more likely to be from a high-income family than

from a low-income family.
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Percent of Students
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Percent of Students
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College attainment stalled exactly when inequality started to rise....

FIGURE 8.1
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Tertiary Education Completion in OECD Countries as of
2012 by Age Groups, 25 — 34 and 55— 65

Population with tertiary education
Percentage, by age group
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FIGURE 6.3 Fraction {_:f Students Completing College, by Income QQuartile and Birth Year
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Inequality in Postsecondary Attainment

* Unlike K-12 schooling, access is not guaranteed
* Larger private market, more cost-sharing

* Large income differences in postsecondary resource allocation
* Trends in college attainment line up closely with trends in economic inequality
My conclusion:

If we want to reduce economic inequality — at least in in the U.S. - we must find a
way to equalize access to postsecondary resources.
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The Race Between Education and Technology

Resources highly unequally distributed in postsecondary education
* Lesssoin K-12, and this was deliberate

Slow growth in the supply of skills — what about demand?

SDI framework (Katz and Murphy 1992, Goldin and Katz 2009) predicts college premium using:
1. Supply of skills — Ratio of college grads to high school grads
2. Time trend (flexible)

Ask whether changes in the (relative) frequency of college grads is strongly correlated
with changes in the economic return to a college degree.

If supply is growing, and college premium still rising, demand must have grown faster



The supply of college graduates and the U.S. college/high school premium, 1963-2012
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Why is a college education so important?

 Strong causal evidence that college education affects earnings, other
important non-pecuniary outcomes (oreopoulos and Salvanes 2011)

e contra Heckman, higher returns for marginal enrollees (e.g. Zimmerman 2014,
Denning, Marx and Turner 2018)

 But we have little or no evidence on mechanismes.

* What about field of study? Perhaps a technically strong STEM
education is increasingly necessary in the 215t century economy....



Declining Life-Cycle Returns to Majoring in STEM
2009-2016 ACS
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U.S.
Employment
Growth in
high-skilled
occupations,
2000-2012

Source: Deming (2017)
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All Other Managerial or Professional Occupations
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STEM skills are scarce, not STEM workers
(Deming and Noray 2018)

* STEM graduates in CS/Engineering earn high initial wages because they learned
job-relevant skills in school

* Yet job tasks change over time, especially in fields near the technology frontier
* We show directly using job vacancy data from Burning Glass Technologies, 2007-2017

* Technological progress makes the skills of older STEM workers obsolete
* Flatter wage growth, exit over time from STEM professions

e Pattern holds in a variety of data sources (ACS, NSCG, CPS, NLSY), samples, specs



Education is about more than just hard
(STEM) sKkills

* Rising return to education coincided with the computer and ICT revolution.
How have computers changed the labor market?

 Computers execute procedural, rules-based logic with ruthless efficiency
e Substitute for human labor in such “routine” tasks

e Can also make non-routine tasks (and the workers who perform them)
more productive
* MS Excel
e Statistical analysis
* Google

 What skills are hard to automate, but also learned in college?
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CUMULATIVE CHANGES IN REAL HOURLY WAGES
BY OCCUPATION TASK INTENSITY, 1980 to 2012
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The growing importance of social skills

* Employment and wage growth since 1980 in social-skill intensive
occupations

* Slower growth for STEM jobs
* Complementarity (a.k.a. “decline of the nerds”)

* Lower down the income distribution, service jobs are growing as well

* Why are people jobs (and people skills) more important than ever?
 Computers complement social interaction, not calculus



|II

Polanyi’s Paradox — “we know more than we can tel

* Also called Moravec’s Paradox
* Interpersonal interaction and sensorimotor coordination have evolved over thousands of years
* Calculus, formal logical reasoning much more recent

* Environmental control
* (Re)define the problem space to something more manageable, and humans do the rest
* Roads and railroad tracks; Kiva; airline pilots and automation

* Machine learning
* Inductive reasoning based on human judgment and “ground truth”

* Can machine learning techniques simulate intuitive skills like conversation, common sense and
creativity?

“Ultimately, what makes an object a chair is that it is purpose-built for a human being to sit
upon. Machine-learning algorithms may have fundamental problems with reasoning about
“purposiveness” and intended uses....One is reminded of Carl Sagan’s (1980, p. 218

remark, “If you wish to make an apple pie from scratch, you must first invent the universe.”


http://www.slate.com/blogs/the_eye/2015/06/25/air_france_flight_447_and_the_safety_paradox_of_airline_automation_on_99.html

Theory of mind - the ability to attribute mental states to others based
on their behavior....to “put oneself into another’s shoes”

despondent | relieved




The elusive definition of “common sense”...
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éé You need to start
understanding me Siri 99

I’ll make a note of that.

é¢ Yeah you better make a
note of that 99

. Of that



The Winograd schemas

e Statements that are:

 Easily disambiguated by the reader (i.e. common sense)
* Not solvable through logical restrictions (if-then statements)
* “google-proof”

The town counselors rsfus_ed to give the angry demonstrators a permit because
they feared (advocated) violence. Who feared (advocated) violence?

Joan made sure to thank Susan for all the help she had given (received). Who had
given (received) the help?

* 525,000 prize to programmers that can achieve 90 percent accuracy
* Highest score in 2016 was 58 percent (on a/b questions!)


http://www.cs.nyu.edu/faculty/davise/papers/WinogradSchemas/WS.html

Can social interaction be automated?

* There are empathetic robots that can recognize and respond to
human emotion

* Yet this is an impoverished theory of mind
e We search our own minds for clues about the motivations of others

* Empathy, judgment, common sense and creativity — all require shared
understanding

* Specifically require us to think like other humans


https://www.weforum.org/agenda/2015/02/can-we-ever-build-a-robot-with-empathy/




summing up

* Increasing access to postsecondary education is critically important for tackling
economic inequality.

* Not just more education, but better education. That means more resources and
more access. But it also means building an educational system that prepares
young people for the modern economy.

)

* Skills employers want —teamwork, communication, flexibility, “problem-solving’

* Decision-making in complex environments with uncertainty, and multiple stakeholders and
perspectives

* Robot-proof

* A broad, high-quality college education teaches you to absorb, categorize, and
filter information into useful “schemes” that aid decision-making.

* Economists’ conceptualization of “human capital” is not very helpful here



