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Where we are in the course

• Four lectures on the “neoclassical” wage structure

1. The college wage premium
2. Skill-biased technical change
3. The task structure of employment
4. Job amenities and compensating differentials

• Then incorporate frictions
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Today’s lecture

• A first look at inequality

◦ College wage premium
◦ Experience premium
◦ Residual inequality

• A supply-demand framework

◦ Katz and Murphy (1992)
◦ Subsequent extensions
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Notions of inequality

• Different types of inequality:

◦ Wage inequality (wiei )
◦ Earnings inequality (wieihi )
◦ Compensation inequality (wieihi + bi )
◦ Income, wealth, consumption . . .

• Another dimension: cross-sectional, life-cycle, intergenerational

• Our focus: cross-sectional wage inequality

◦ Competitive markets + no amenities: w = MPL
◦ Question: how does the market reward skill?
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Measures of inequality

• Lots of different statistical measures:

◦ Variance
◦ Gini coefficient
◦ Quantiles

• “Between-group” and “within-group” (residual)

◦ Var(yi ) = Var(E(yi | xi )) + E(Var(yi | xi ))
◦ Model-dependent: which x ’s are we using?

• “Overall”, “lower-tail”, and “upper-tail”

◦ log 90–10, log 50–10, and log 90–50

◦ log
(

w90

w10

)
= log

(
w90

w50

)
+ log

(
w50

w10

)
• Practical issues:

◦ Measurement error
◦ Topcoding (right-censoring)
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Cross-sectional regularities

• Demographic disparities:

◦ Gender wage gap
◦ Black-white wage gap
◦ College wage premium
◦ Returns to experience

• Firm-side regularities:

◦ Union wage premium
◦ Firm size premium
◦ Exporter premium
◦ “AKM effects”

• Today: focus on college premium

◦ Big share of wage inequality (level and trend)
◦ Central to academic + policy debates
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Rising wage gaps across education groups: men1056 Daron Acemoglu and David Autor

Real, composition-adjusted log weekly wages for full-time full-year workers
1963-2008 males

Real, composition-adjusted log weekly wages for full-time full-year workers
1963-2008 females
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Figure 4 Source:March CPS data for earnings years 1963-2008. See note to Fig. 1. The real logweekly
wage foreacheducationgroup is theweightedaverageof the relevant compositionadjustedcellsusing
a fixed set of weights equal to the average employment share of each group. Nominal wage values are
deflated using the Personal Consumption Expenditure (PCE) deflator.

contrast, earnings growth among those with exactly a four-year degree was much more
modest. For example, real wages of males with exactly a four-year degree rose 13 log
points between 1979 and 2008, substantially less than they rose in only the first decade of
the sample.

(Acemoglu and Autor, 2011, Figure 4a)
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Rising wage gaps across education groups: women

1056 Daron Acemoglu and David Autor

Real, composition-adjusted log weekly wages for full-time full-year workers
1963-2008 males

Real, composition-adjusted log weekly wages for full-time full-year workers
1963-2008 females
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Figure 4 Source:March CPS data for earnings years 1963-2008. See note to Fig. 1. The real logweekly
wage foreacheducationgroup is theweightedaverageof the relevant compositionadjustedcellsusing
a fixed set of weights equal to the average employment share of each group. Nominal wage values are
deflated using the Personal Consumption Expenditure (PCE) deflator.

contrast, earnings growth among those with exactly a four-year degree was much more
modest. For example, real wages of males with exactly a four-year degree rose 13 log
points between 1979 and 2008, substantially less than they rose in only the first decade of
the sample.

(Acemoglu and Autor, 2011, Figure 4b)
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The rise, fall, and rise of the college wage premium
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The rising return to (potential) experience
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(Katz and Murphy, 1992, Figure 1d)
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The growth of residual inequality C
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(Katz and Murphy, 1992, Figure 2a)
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Katz and Murphy (1992)

• General impression: rising return to “skill”

◦ Observed determinants: education, experience
◦ Unobserved determinants: talent, work ethic

• Tinbergen (1974): race between education and technology

◦ Skill-biased technical change raises the return to skill
◦ Rising educational attainment depresses the return to skill

• Katz and Murphy (1992) formalize Tinbergen’s race

◦ Secular skill-biased changes in demand
◦ Fluctuations in relative skill supplies

• Very influential: “canonical model” of the skill premium
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Ingredient #1: changes in relative demand

• Aggregate production F (Xt) is a function of K labor inputs

• (Conditional) factor demands

Xt = D(Wt ,Zt)

where Wt are factor prices, Zt are demand shifters

• Totally differentiate: dXt = DwdWt + DzdZt

• Concave production function =⇒ Dw negative semidefinite

dW ′
t (dXt − DzdZt) = dW ′

tDwdWt ≤ 0

• If relative demand is stable (dZt = 0),

dW ′
tdXt ≤ 0
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Testing for stable (relative) demand

• Let’s take this idea to the data

• Discrete version of the inequality:

∆W ′
t∆Xt ≤ 0

• Divide the workforce into 64 cells:

◦ 2 sexes × 4 education groups × 8 experience groups

• “One-sided test”:

◦ If ∆W ′t ∆Xt > 0, data reject stable demand
◦ If ∆W ′t ∆Xt ≤ 0, data fail to reject stable demand
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Employment + wage changes reject stable demand

C
H

A
N

G
ES IN

 R
ELA

TIV
E W

A
G

ES, 1963-1987 
53 

0 
0 

C
R

N
- 

0 
C

 
)Q

 

0 
0 

0 
0 

0 
0LO

 
? 

N
 

0~~~~ 
N

0 
0 

00 
0 

0 
.2 

00 
00 

0 
0 

0 
00 

0~~~00 
0 

006 
00o 

0 

0b 
0 

0 
00 

0 
a) 

0 

0 
0 

co~~ 
00 

0 
a) 
0 

a 
0 

0) 
00 

0 
00, 

0 
m

0 
N

 
0.c0 

0 
N

U
 

0 
0~~~0 

.C
 

0 
0 

)~) 
0) 

0 
0) 

C
~) 

0 
0)0 

0) 
C

 

00~~~~~~~~~~~~~~~~~ 0 
~~~~~~0 

t 

C
 

0~~~~~~~~~~~~~~~~~~~~~~~~~~' 
0)0 

C
 

000 
C

 
) 

0 
0 

0 
0 

c 

0 
0 

0 
0 

0t06)~ 
0 

O
 

o 
00. 

). 
00 

~~~0 
0 

60~ 
0a0) 

oo0 
0 

08 
0~~~0 

N
 

0 
0 

0 
0 

0 
*? 
~~~~~~i 

%
 

0 
0 

LO
- 

0,) 
0 

0 
0~~~~0 

= 
N

 
, 

0 
00 

0 
0 

6-o 
0) 

0 
00 

-3 
0 

0 
o 

0 
0 

0 8 
~~~~~~~~~0 

a. 
0 

0 
0 

N
 

0 
0 

00 

0 
0~~ 

0C
 

050)0 
0 

1 
0 

0 
00a: 

0 
0 

0 
0 

00 
0 

0 
C

L~~(. 
00 

0 
5C

 

0 
0 

0~~~d 
) 

)0 
0 

I 
0 )) 

0 
0 

0 
N

i 

)~~) 0) 
0 

0 
0) 

LO
) 

0 
00) 

)) 
6 

6 
6 

6 
6 

6 
6 

6 
6 

6~~~~~~ 
~ 

6 
6 

6 
6C

 
L-9L 

6M
 

0)A
~)0U

61U
 

~e 
~ 

6L6L~~ 
0)!0)I) 

0 
!eu 

This content dow
nloaded  on Tue, 15 Jan 2013 10:35:06 A

M
A

ll use subject to JSTO
R Term

s and Conditions

(Katz and Murphy, 1992, Figure 3)

14



Measuring changes in relative demand

• Section V tries to quantify shifts in relative demand

• Basic idea: do sectoral shifts favor certain groups?

◦ Essentially a “Bartik instrument”
◦ We’ll discuss these later in the course

• Skip in interest of time . . . but main takeaways:

◦ Between-sector shifts towards college grads, women
◦ Residual demand shifts within sectors
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Ingredient #2: changes in relative supply1052 Daron Acemoglu and David Autor

College/high-school log relative supply, 1963-2008
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Figure 2 Source: March CPS data for earnings years 1963-2008. Labor supply is calculated using
all persons aged 16-64 who reported having worked at least one week in the earnings years,
excluding those in themilitary. The data are sorted into sex-education-experience groups of two sexes
(male/female), fiveeducationgroups (high schooldropout, high schoolgraduate, somecollege, college
graduate, and greater than college) and 49 experience groups (0-48 years of potential experience). The
number of years of potential experience is calculated by subtracting the number six (the age at which
one begins school) and the number of years of schooling from the age of the individual. This number
is further adjusted using the assumption that an individual cannot begin work before age 16 and that
experience is always non-negative. The labor supply for college/high school groups by experience level
is calculated using e�iciency units, equal to mean labor supply for broad college (including college
graduates and greater than college) and high school (including high school dropouts and high school
graduate) categories,weightedbyfixed relativeaveragewageweights for each cell. The labor supplyof
the ’’some college’’ category is allocated equally between the broad college andhigh school categories.
The fixed set of wageweights for 1963-2008 are constructed using the averagewage in each of the 490
cells (2 sexes, 5 education groups, 49 experience groups) over this time period.

further thereafter. Second, the past three decades notwithstanding, the college premium
has not always trended upward. Figure 1 shows a notable decline in the college premium
between 1971 and 1978. Goldin and Margo (1992) and Goldin and Katz (2008) also
document a substantial compression of the college premium during the decade of the
1940s. A third fact highlighted by the figure is that the college premium hit an inflection
point at the end of the 1970s. This premium trended downward throughout the 1970s,
before reversing course at the end of the decade. This reversal of the trend in the college
premium is critical to our understanding of the operation of supply and demand in the
determination of between-group wage inequality.

The college premium, as a summary measure of the market price of skills, is aVected
by, among other things, the relative supply of skills. Figure 2 depicts the evolution of
the relative supply of college versus non-college educated workers. We use a standard
measure of college/non-college relative supply calculated in “eYciency units” to adjust

(Acemoglu and Autor, 2011, Figure 2)
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The “canonical model” combines these elements
• CES aggregate production function

F (Lt ,Ht) = [(ALtLt)
ρ + (AHtHt)

ρ]
1
ρ

• Letting eit ≡ efficiency and hit ≡ hours worked,

Lt =
∑
i∈L

eithit , Ht =
∑
i∈H

eithit

• Multiple interpretations

◦ Low-skill and high-skill tasks within each firm
◦ Low-skill and high-skill sectors
◦ Some mix of both

• Strong assumptions (relaxed in subsequent literature)

◦ Exogenous technology
◦ Exogenous skill supplies
◦ Ignore capital-skill complementarity
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Deriving the skill premium

• Cost minimization: w = MPL

wHt = AρHtH
ρ−1
t [(ALtLt)

ρ + (AHtHt)
ρ]

1−ρ
ρ

• Factor price ratio = MRTS

wHt

wLt
=

(
AHt

ALt

)ρ(Ht

Lt

)ρ−1

• Take logs, define σ ≡ 1
1−ρ

log

(
wHt

wLt

)
=
σ − 1

σ
log

(
AHt

ALt

)
︸ ︷︷ ︸
relative demand effect

− 1

σ
log

(
Ht

Lt

)
︸ ︷︷ ︸

relative supply effect
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From theory to empirics

• Rewrite the skill premium equation:

log

(
wHt

wLt

)
= Dt −

1

σ
log

(
Ht

Lt

)
• Looking like a regression equation, but . . .

◦ How do we measure the skill premium?
◦ How do we measure skill supplies?
◦ How do we model Dt?
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Data and sample construction

• Data: March Current Population Survey (CPS)

◦ Survey years 1964–1988 =⇒ earnings years 1963–1987
◦ “Wage” ≡ annual earnings / annual weeks worked

• Two separate samples (why?):

◦ Wage sample: full-time wage and salary workers
◦ Count sample: everyone who worked at all
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Defining college and high school equivalents

• Need to aggregate into two skill groups

◦ 12 years of schooling: 1 high school equivalent
◦ 16+ years of schooling: 1 college equivalent
◦ Less than high school? some college?

• Assume some-college is a mix of both types:

wSMC = λHSGwHSG + λCLGwCLG

• Regress SMC wages on HSG and CLG wages

◦ SMC = 0.29 HSG + 0.69 CLG

• Do the same for less than high school

◦ <HS = 0.93 HSG − 0.05 CLG
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Computing skill supplies and the skill premium

• KM want composition-adjusted supplies and skill premium

◦ Goal: isolate changes in price per efficiency unit

• Split workers into sex × experience cells

• Composition-adjusted supply of low-skill labor:

Lt = 0.93
∑

c∈<HS

echct + 1.00
∑

c∈HSG

echct + 0.29
∑

c∈SMC

echct

where ec is the cell’s “efficiency” (mean wage over 1963–1987)

• Analogous calculation for supply of high-skill labor

• Similar procedure for skill premium
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Estimating the model

• Recall our skill-premium equation:

log

(
wHt

wLt

)
= Dt −

1

σ
log

(
Ht

Lt

)
• Assume Dt is a linear trend plus noise:

log

(
wHt

wLt

)
= α0 + αt + β log

(
Ht

Lt

)
+ εt

• Results:
̂

log
(
wHt
wLt

)
= constant + 0.033t − 0.709 log

(
Ht
Lt

)
◦ Implies that σ̂ = 1

β̂
= 1.41 =⇒ σ̂ > 1

◦ Secular demand shift of ∼3.3 percent per year
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Model fits well (except for late 1970s)
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(Katz and Murphy, 1992, Figure 4C)
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Subsequent extensions

• KM1992 has stimulated decades of research

• We’ll touch on two noteworthy extensions:

◦ Card and Lemieux (2001)
◦ Krusell et al. (2000)

• Other extensions (not covered):

◦ Acemoglu (1998): endogenous technical change
◦ Carneiro and Lee (2011): changes in “quality” of college grads
◦ Bowlus et al. (2017): further adjustments for cohort composition
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Extension #1: Card and Lemieux (2001)

College wage premium among younger/older US workers:

706 QUARTERLY JOURNAL OF ECONOMICS 
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(Card and Lemieux, 2001, Figure 1A)
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Extension #1: Card and Lemieux (2001)

• Puzzle: why did skill premium rise only for young workers?

◦ Canonical model: same proportional change for all age groups
◦ Also implicit in the Mincer equation

• Card and Lemieux: imperfect substitution between age groups

• Nested CES: Yt = [(ALtLt)
ρ + (AHtHt)

ρ]
1
ρ , but

Lt =

∑
j

(Ljt)
η

 1
η

, Ht =

∑
j

(Hjt)
η

 1
η

• Age-specific skill premium now depends on skill supplies by age

• Educational slowdown =⇒ rising skill premium for the young
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Extension #2: Krusell et al. (2000)

• Standard explanation for rise in wH
wL

: skill-biased demand shifts

• An alternative explanation: capital-skill complementarity

◦ Three factors: unskilled labor, skilled labor, capital

◦ Nested CES: Yt =
[
uηt + (kρt + sρt )η/ρ

]1/η
◦ Elasticities σku ≡ 1

1−η , σks ≡ 1
1−ρ , σku > σks

• Equipment capital is getting cheaper =⇒ growing capital stock

• Krusell et al. argue that this explains secular rise in skill premium
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Wrap-up

• Major facts:

◦ Across-the-board rise of wage inequality
◦ Rise, fall, and rise of the college wage premium

• Leading paradigm: canonical model

◦ Skill-biased demand shifts
◦ Fluctuations in relative skill supplies

• Next class: where did these demand shifts come from?

◦ Skill-biased shifts in product demand
◦ Skill-biased technical change (SBTC)
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