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Birth Cohort Size and College Completion
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College Share of U.S. Hours Worked (%), 1963 — 2012
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College Share of Hours Worked in the U.S. 1963 - 2012: Males
and Females with <10 Years of Potential Experience
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Card and Lemieux 2001: “Can Falling Supply Explain the
Rising Return to College for Younger Men?”

College/High-School Wage Diffs for Younger and Older Men in the U.S
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College/High-School Wage Diffs for Younger and Older Men in
the U.K.

B. United Kingdom
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College/High-School Wage Diffs for Younger and Older Men in
Canada
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College Premium: Young v. Experienced Workers in U.S.

Log College/High-School Weekly Wage Ratio, 1963-2008 Log College/High-School Weekly Wage Ratio, 1963-2008
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Age Profile of College/High-School Premium:

1958-1996
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Age-Group Specific Relative Supplies

A. 26-30 Year Old Men
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Card-Lemieux 2001: Formalization

Nested, two-level CES model
e Upper level: ldentical to simple Katz-Murphy model
e Output a f'n of Hy, Lt, Anr, Art
o Lower level: Supplies of each education group are themselves CES
aggregates of the labor supply of different age groups

o Aggregate education supplies H:, L; depend on age-group specific
supplies Hj:, Lj



Card-Lemieux 2001: Formalization

Education supplies (lower level of CES model)

1/n 1/n

He= (> ajH] and Ly = > 8Ll
j J

e 04 =1/(1—n) is the elasticity of subst across age groups j

e o; and f3; are efficiency parameters, assumed fixed by age group (do
not vary across cohorts or over time)

o Hj:, Lj: are age-group specific supplies of H and L workers in period t

e Note: if =1 — 04 = 00, age groups are perfect
substitutes—though they may have different efficiencies, given by

o, B



Card-Lemieux 2001: Aggregate Output

Aggregate output

e Determined by total H and L supply and time-varying efficiency
parameters Ay, Ar¢

Yt = f(Ht; Lt,AHuALt)
e Assume Y (-) is also CES
Vi = (AncHY + ALtth))l/p

with 0 = 1/(1 — p), where o is the aggregate elasticity of subst
btwn H and L workers



Card-Lemieux 2001: Wages

Competitive wage setting — Wages equal marginal products
e Economy operates on the demand curve

_ove _ oY oL
o 3th aLt 8th

_ p—n n—1
= ALtLt e X /BJLJI'

Wit

where
e = (ALely + ApeHE)Y P71,
and similarly for the wages of college graduates

e Provided that < 1, the age-specific wage (by education) is
declining in age-specific supply



Card-Lemieux 2001: Relative wages

Relative wages of H versus L workers in same cohort

wH 1
In ({) = rie = In(Ane/Ave) + In/B) = — In (He/Le)
1
~oa [In(Hje/Lje) — In(He/Le)] + et
The relative H/L wage ratio for cohort j depends on four factors
@ The technology parameters Ap:/AL:
® The age-specific efficiency parameters «;/(;
© The aggregate supply of H;/L;

@ Gap btwn the relative supply of H;:/Lj (in a cohort) and aggregate
overall supply In(H;/L;), written as In(Hjt/Ljt) — In(H¢/L:))



Card-Lemieux 2001: Cohort effects

How could this generate ‘cohorts effects?’

e Suppose that the log relative supply (not wage ratio) of workers who
are age j in year t consists of

In(Hje/Ljt) = Ae—j + &;

(1) A cohort effect for the group A;—; (t — j is cohort’s birth year)
(2) An age effect ¢; = a;/f; that is common across cohorts

e \:_;j is cohort specific relative supply of H versus L labor, and ¢; is
an age effect

o Age effects ¢; allows relative supply term to vary with age, but age
profile constant across cohorts

o Assumption: A;_; is fixed for a cohort—cohorts do not obtain
(much) additional education after labor market entry



Agenda

@ [Some Motivating Figures|

@ |Supply Shifts and Cohort Effects
[Eormalization]
[Estimation]

© [Has There Been a Decline in the Quality of College Graduates?|




Card-Lemieux 2001: Estimation

Rewrite equation above in estimable form as

Wi .
In W7ﬁ = 1t = In(Ape/ALe) + In(a;/B;) — a¢j

1 1 1
+ <UA - ) In(He/Le) - U*A/\t—j + &t

g

@ Year-specific factors, common across age groups:

In(Ane/Are) + <JlA - i) In(H:/L:)

@® Age-group specific factors, common across years: In(«aj/f5;) — (}Agbj
P .1
©® Cohort-specific constants: fU—A/\t_j

© And a residual: ej



Two Important Special Cases

When will cohort effects not be evident?

wh 1
In (ﬁ) = ryy = In(Ape/ALt) + In(a;/3;) — - In(H¢/L¢)

/it

- % [In(Hje/Lie) — In(He /L) + e

@ When 1/04 = 0, (04 — o0) the cohort effects will be ignorable
® When In(Hj¢/Lj) — In(H¢/L:) is approximately constant

o If U%‘ [In(Hjt/Ljt) — In(H¢/L;)] constant: cohort effects equal for all
cohorts—present but not identifiable

o If In(Hjt/Ljt) — In(H;/L;) varies with time, then rj; will exhibit
"cohort effects’



Special Case May Be Relevant From 1900-1945 Birth Cohorts!
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Existence of Cohort Effects?

C-L want to estimate
iy = bj + thj +de + €jt

e What's the problem?



Existence of Cohort Effects?

C-L want to estimate

'jjt = bj + Ct—j + dt + ej't.

o Not estimable—cohort effects are a linear combination of the bj/,
and the dys

e Even if we believe that age, cohort and time effects exist, cannot
identify them

Workaround

o Restrict the cohort effects to be the same for the 10 oldest cohorts

o Allows identification of the age effects along with the cohort effects
for younger ages

e |dentification by assumption, but it may be reasonable.



Estimating Age, Time and Cohort Effects—Restricting Oldest
10 Cohorts to Same Cohort Effect: United States

No 10 oldest 10 oldest
cohort  cohorts coh. eff.

effects only same
Year effects
1970 0.026  0.020 0.020
0.021) (0.010)  (0.009)
1975 —0.020 -0.024 —0.024
(0.021) (0.010)  (0.009)
1980 —0.049 —0.060 —0.062
0.019) (0.011)  (0.009)
1985 0.058  0.017 0.015 w
(0.020) (0.013)  (0.010) el
1990 0.099  0.022 0.022 5
(0.020) (0.015)  (0.011) Q
1995 0.141  0.024 0.034 ES
0.021) (0.019)  (0.014) 2
Cohort £
effects: ;
1950-1954  — — 0.040 s
(0.011) g
1955-1959 — — 0.124 [}
(0.013)
1960-1964 — - 0.178
(0.016)
1964-1969 — — 0.175
(0.024)
Degrees of
freedom 36 26 32
x* (p-value) 295.01 48.84 51.09
(0.00) (0.00) (0.02)

R? 0.87 0.97 0.98



Estimating Age, Time and Cohort Effects—Restricting Oldest
10 Cohorts to Same Cohort Effect: US, UK, and Canada

United States United Kingdom Canada
No 10 oldest 10 oldest No 7 oldest 7 oldest No 6 oldest 6 oldest w
cohort  cohorts coh. eff. cohort cohorts coh. eff. cohort cohorts coh. eff. a
effects  only same  effects only same effects only  same =
]
Year effects 3
1970 0.026 0.020 0.020 - - - - - - %
(0.021) (0.010)  (0.009) S
1975 —0.020 -—0.024 —0.024 0.000  0.000 0.000 — — — 9
(0.021) (0.010) (0.009) 2
1980 —0.049 -0.060 -—0.062 -0.077 —0.086 —0.076 0.000 0.000 0.000 @
(0.019) (0.011) (0.009) (0.026) (0.021) (0.018) g
1985 0.058 0.017 0.015 —0.045 —0.057 —0.069 0.020 0.007 —0.004 o
(0.020) (0.013) (0.010) (0.027) (0.025) (0.021) (0.019) (0.017) (0.013)
1990 0.099 0.022 0.022 0021 —0.041 —0.037 0.031 —0.011 —0.025
(0.020) (0.015) (0.011) (0.028) (0.028) (0.025) (0.017) (0.018) (0.016)
1995 0.141 0.024 0.034 0051 —0.060 —0.039 0.043 —0.038 —0.039
(0.021) (0.019) (0.014) (0.030) (0.038) (0.031) (0.017) (0.021) (0.021)
Cohort
effects:
1950-1954 — — 0.040 — — —0.009 — — 0.028
(0.011) (0.019) (0.015)
1955-1959 — — 0.124 — — 0.075 — — 0.076
(0.013) (0.025) (0.021)
1960-1964 — — 0.178 — — 0.134 — — 0.133
(0.016) (0.032) (0.027)
1964-1969 — — 0.175 — — 0.162 — — 0.142
(0.024) (0.046) (0.036)
Degrees of
freedom 36 26 32 24 14 20 18 9 14
x? (p-value) 295.01 48.84 51.09 48.31 10.76 1533 66.06 12.00  20.51
(0.00) (0.00) (0.02) (0.00) (0.70) (0.76) (0.00) (0.21) (0.11)
R? 0.87 0.97 0.98 0.77 0.85 0.92 0.89 0.90 097




Estimating Substitutability Among Cohorts

Taking parametric model to the data

o Estimate age-group specific elasticities of substitution with

rjt = bj + dt - (]./O'A) |n(HJt/th) + ejt

e Notes
o by =In(a;/8)
o d=In(Ane/Ae) — (2 — L) In(He/L:)

e Structure of the CES model allows us to estimate o4 while absorbing
the main effects of o and H/L.



Estimating o,

United States United Kingdom Canada

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

Age-group specific  —0.203 —0.265 —0.233 —0.261 —0.165 —0.161
relative supply  (0.019) (0.026) (0.058) (0.071) (0.042) (0.040)

Trend — 0.012 — 0.013 — 0.006
(0.001) (0.003) (0.001)
Year effects:
1970 0.104 - - — - -
(0.012)
1975 0.124 - 0.0 - - —
(0.017)
1980 0.129 — —0.032 — 0.0 —
(0.019) (0.023)
1985 0.255 — 0.060 — 0.029 —
(0.020) (0.034) (0.014)
1990 0.301 — 0.149 — 0.054 —
(0.021) (0.039) (0.014)
1995 0.365 — 0.199 — 0.089 —
(0.023) (0.044) (0.017)
Degrees of freedom 35 40 23 26 17 19
x* (p-value) 66.62  209.34 25.78 52.03 35.00 35.68
(0.00) (0.00) (0.31) (0.00) (0.01) (0.01)
R? 0.97 0.91 0.86 0.72 0.94 0.94

Standard errors are in parentheses. Models are fit by weighted least squares to the age-group by year
college-high school wage gaps shown in Table I. Weights are inverse sampling variances of the estimated
wage gaps. All models include age effects. For the United States and the United Kingdom, the years indicated
when reporting the estimated year effects are the midpoints of the year intervals shown in Table I.

Card and Lemieux 2001, QJE



Want to Estimate the Full Model: What’s Missing?

Now, construct a measure of aggregate and cohort specific supply

o One ingredient still missing: estimates of age-specific efficiency
parameters «j, B;

C-L estimate by fitting

]. 0—
|n(wﬁ) —+ ?th — |n(ALtLi- n¢t) + lnﬁj + ej
A

1 _
In(wt) + ?AHjt = In(AueH{ ") + Inaj + €

Estimated for each skill group, pooling across all time periods ¢t
o In(ApHE ™ ™Miy), is absorbed by a set of year dummies

o Efficiency parameters a; and 3; are estimated with age dummies



Second State Estimation

We've estimated 04 and the «; and ;. We don’t have
@ o, the overall elasticity of substitution between H and L
@® Evolution of skill demands Aln Ay /A

©® We don’t know how much of ‘cohort effects’ explained by
acceleration /decelerations of supply



Second State Estimation

Given estimates of o}, 8;,04 we can do the grand estimation

riy = In(AHt/ALt) + In(aj/ﬁj) — % In (Ht/Lt)
= = (M /L)~ In(He/ L] + &

Notice: C-L include two supply measures as regressors

@ Aggregate supply measure In (H;/L;). Coefficient provides an
estimate of 1/0

® Deviation of the cohort supply measure from the aggregate measure,
In(Hje/Ljt)— In(H./L:). Coefficient provides another estimate of
1/JA

© C-L also estimate 2nd stage models where constructed supply index,
In(H¢/L:), incorporates estimates of o4 and aj’-s,ﬂjs



C-L Main Estimates for US

United States

(1) (2) (3)

Age-group specific relative —0.202 —0.209 —0.208
supply (0.026) (0.025) (0.019)

Trend 0.017 0.020 0.015

(0.002) (0.002) (0.002)

1980 dummy — — —0.057

(0.011)

Katz-Murphy aggr. supply —0.414 — —
index (0.047)

Aggr. supply index for men - —0.483 =0.327
with imperfect substitution (0.053) (0.051)
across age groups

Degrees of freedom 39 39 38

x? (p-value) 143.05 138.02 81.01

(0.00) (0.00) (0.00)

R*? 0.94 0.95 0.96

Card and Lemieux 2001, QJE



U.S. Time Series: Young Workers <10 Years Experience

College/High-School Supply and Wage Gap for Men and Women with
<10 Years Experience

College/High-School Log Relative Supply, 1963-2008 Log College/High-School Weekly Wage Ratio, 1963-2008
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U.S. Time Series: Older Workers 20-29 Years Experience

College/High-School Supply and Wage Gap for Men and Women with
20-29 Years Experience

College/High-School Log Relative Supply, 1963-2008 Log College/High-School Weekly Wage Ratio, 1963-2008
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C-L Main Estimates for UK and Canada

United Kingdom Canada
(4) (5) (6) (7) 8) 9)

Age-group specific relative —0.233 —0.233, —0.233 —0.166 —0.165 —0.165
supply (0.078) (0.078) (0.059) (0.041) (0.041) (0.042)

Trend 0.021 0.018 0.020 —0.001 —0.002 —0.006

(0.007) (0.006) (0.005) (0.007) (0.015) (0.024)

1980 dummy — — —0.073 — —_ —0.006

(0.016) (0.026)

Katz-Murphy aggr. supply —0.466 = = 0.069 — —
index (0.156) (0.247)

Aggr. supply index for men = —0.340 —0.416 — 0.134 0.275
with imperfect substitution (0.114) (0.087) (0.547) (0.826)
across age groups

Degrees of freedom 25 25 24 18 18 17

xZ (p-value) 50.39 50.47 27.34 35.08 35.12 35.00

(0.00) (0.00) 0.29) (0.01) (0.01) (0.01)

R? 0.73 0.73 0.86 0.94 0.94 0.94

TABLE V

ROBUSTNESS OF THE RESULTS TO ALTERNATIVE MEASURES OF THE COLLEGE-HIGH
SCHOOL WAGE GAP, UNITED STATES

Wage gap by age group

1959-1995 1975-1995
Wage gap bv




Including Women and Men: Makes a Big Difference

(1) (2) (3) (4) 5)
Age-group specific relative — —0.221 —0.230 —0.223
supply (0.020) (0.031)  (0.022)
Aggregate supply index — — — —0.865 —0.628
(men and women) (0.091) (0.074)
Time trend — — — 0.035 0.027
(0.003) 0.003
Year effects:
1970 0.037 0.033 0.034 — —
(0.019)  (0.009) (0.009)
1975 —0.009 —0.010 —0.001 — —
(0.019) (0.008)  (0.009)
1980 —0.035 —0.045 —0.028 — —0.057
(0.017)  (0.008)  (0.008) (0.009)
1985 0.061 0.025 0.058 — —
(0.017)  (0.009)  (0.008)
1990 0.124 0.058 0.112 — —
(0.017)  (0.009)  (0.008)
1995 0.174 0.087 0.161 — —
(0.018)  (0.011)  (0.009)
Cohort effects:
1950-1954 — 0.033 — — —
(0.009)
1955-1959 — 0.106 — — —
(0.011)
1960-1964 — 0.145 — — —
(0.013)
1965-1969 — 0.133 — — —
(0.019)
Degrees of freedom 36 32 35 39 38
x? (p-value) 331.80 56.31 73.91 194.42 93.46
(0.00) (0.01) (0.00) (0.00) (0.00)
R? 0.89 0.98 0.98 0.94 0.97

Card and Lemieux 2001, QJE
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So Much More Schooling — Has Quality Been Diluted?
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F0.8
Some college
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1.8. Distribution of Educational Attainment of the Workforce: 1915 to
Sources: See Table 1.2.

Goldin and Katz 2008



Carneiro-Lee 2011: Want to Estimate ‘Quality-Adjusted’
Changes in College/HS Wage Premium, 1960-2000

Secular A’s in college-going create shifts in cohort supply

e Might also create differences in the cohort quality of education
e 'Lower-quality’ individuals go on to college
e Quality of education deteriorates when there is a large influx of
students (or both)

e How this might affect the wage structure—specifically, the measured
college/high-school gap?
e Clear for wage level
e Non-obvious for wage gap



Cross-State Scatters: SAT Scores vs. SAT Test Taking Rates
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FIGURE 3. SAT SCORES AND PARTICIPATION RATES

Note: The figure displays average verbal and math SAT scores by state (in 2004) against the percentage of high
school graduates who take the SAT in each state.

Carneiro and Lee, 1011



Cross-State Regressions: SAT Scores vs. SAT Test Taking
Rates

Table 7: Regression of SAT Scores on the Percentage of High School Graduates Taking SAT, with
Year and State Dummies - 1993/2004 (except 1995 and 1998)

1) (2
SAT Math SAT Verbal

Percentage of High School -16.503 -26.268
Graduates Taking SAT [7.275]** [6.629]***
Observations 510 510
R-squared 0.99 0.99

Included Dummy Variables

(Year) y v
(State) v Vv

Notes: Robust standard errors in brackets, clustered on the region of residence-schooling-year cell. * significant at
10%; ** significant at 5%; *** significant at 1%.

Carneiro and Lee, 2011



Evidence from IALS: Cohorts with More College Grads Have
Lower Quantitative Literacy Among College Grads

1 ) ®3)
Variable College High School All
Proportion in College -1.248 0.604 -0.112
[0.581]** [0.533] [0.384]
College 0.977
[0.047]***
Age 0.101 0.001 0.037
[0.024]) %%+ [0.019] [0.013]**
Age Squared -0.001 0.000 0.000
[0.000]** [0.000] [0.000]***
Constant -0.794 -0.651 -1.050
[0.416]* [0.444] [0.295]F**
Observations 962 1503 2465
R-squared 0.03 0.00 0.22

Notes: The dependent variable is the standardized quantitative literacy score of individuals aged 25-60 in the US
sample of the International Adult Literacy Survey. Proportion in college is the percentage of individuals with some
college or more and is computed for each cohort. The variable “College” is a dummy variable for individuals with

some college or more. Robust standard errors in brackets, clustered at the cohort level. * significant at 10%; **

significant at 5%; *** significant at 1%.
Carneiro and Lee, 2011



Carneiro-Lee 2011: Want to Estimate ‘Quality-Adjusted’
Changes in College/HS Wage Premium, 1960-2000

Challenge for Carneiro-Lee: hypothesis almost isomorphic to
Card-Lemieux '01

e Both predict that education 'returns’ rise differentially for young
college grads when the supply of young college grads decelerates

o In the Card-Lemeiux view, it stems from a slowdown in the supply of
young college adults

e In the Carneiro-Lee view, it could alternatively stem from an
improvement in the quality of college relative to non-college adults



Carneiro-Lee 2011: Estimation Approach

Carneiro-Lee draw on technique from Card and Krueger 1992 JPE
e To identify the effect of cohort quality on earnings...
o Regress wages of workers working outside of their home region (9
Census regions) on educational composition of birth cohort

e Assumes cross-region moves are exogenous to wages—though there
are fixes



Carneiro-Lee 2011: Estimation Approach

Write the wage of college worker i as Inw,, :

IN W, = Vatr + Yab + Yoo + @ ('E)t—a,b) + eLip-

e ais current age
e tis year

e r is the region of work

b is the region of birth

e super-script c refers indicates that 7 is a college worker

Coefficient of interest is ¢

e Odds of proportion of cohort that attended college

'Btfa,b = Ptfa,b/(]- - Ptfa,b)



Carneiro-Lee 2011: Estimation Approach

Estimating equation for log college wage
IN Wi = Yatr + Yab + Vb + @ (lst—ayb> + eicatrb

® v, is a full set of interactions between age, year and region of work.
Absorb average wage levels of all college workers by age in year t in
each region

® v, takes out average wage levels of workers by each region-of-birth
by age group

e v takes out average wages of workers by each region of birth by
year



Carneiro-Lee 2011: Estimation Approach

e Wages vary across schooling x year X age X residence-region X
birth-region cells

o Weeks worked (for labor supply models) vary across schooling x
year X age X residence-region cells

e Composition varies across schooling x year x age x birth-region
IN Wipp = Yatr + Yab + Veb + @ (ﬁt—a,b) + €aub
What's left?

e Cohort by birth-region variation in wage levels, ID'd by individuals
born in regions b but working in regions r # b

o Paper also attempts to address the selective migration issue with
parametric corrections, none perfect



College Premium in Region of Residence (by Cohort) vs.
College Proportion in Region of Birth (by Cohort)
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FIGURE 1—COLLEGE PREMIUM IN REGION OF RESIDENCE AS A FUNCTION OF PROPORTION COLLEGE
IN REGION OF BIRTH

Notes: Using US Census data between 1960 and 2000, the figure graphs the college premium in each
(year) x (age) x (region of birth) x (region of residence) cell against the proportion in college by cohort and
region of birth, after grouping individuals into three sets of regional labor markets: those with a high share of col-
lege educated workers (3040 percent), those with a medium share (20-30 percent), and those with a low share
(10-20 percent). Careiro and Lee, 2011



Carneiro-Lee Reduced From and Structural Estimates For
College Earnings as a Function of Supply and ‘Quality’

(1) (&) (©)
Reduced-Form Structural Structural
Model Model Model
(Controlling for ~ (Controlling for ~ (Without Controlling
Quality) Quality) for Quality)
Panel A - College
Odds of Proportion in College -0.086 -0.092
[0.036]** [0.032]***
Quality-Adjusted Log Weeks -0.110
[0.022)%*
Log Weeks -0.188
[0.019]***
Observations 2598 2598 2598
Included Explanatory Variables
(Year) x (Age) x (Region of Residence) v
(Year) x (Region of Residence) x (Region of Birth) A V4 4
(Age) x (Common Linear Time Trends) 4 4
(Year) x (Region of Birth) Vv Vv Vv
(Age) x (Region of Birth) Vv Vv Vv
(Observed Migration Probability) v v Vv
(Observed Migration Probability)? Vv Vv Vv
(Staying Probability) V4 4 Vv
(Staying Probability)? VA V4 Vv
(Observed Migr. Prob.)x (Staying Prob.) v Vv Vv

Carneiro and Lee, 2011



Carneiro-Lee Reduced From and Structural Estimates For
High-School Earnings as a Function of Supply and ‘Quality’

() (2 3)
Reduced-Form Structural Structural
Model Model Model
(Controlling for  (Controlling for ~ (Without Controlling

Quality) Quality) for Quality)
Panel B - High School
Odds of Proportion in College -0.032 -0.023

0.022] [0.024]
Quality-Adjusted Log Weeks -0.091

[0.012]%**
Log Weeks -0.090
[0.012]%*+

Observations 2692 2692 2692
Included Explanatory Variables
(Year) x (Age) x (Region of Residence) v
(Year) x (Region of Residence) x (Region of Birth) v Vv Vv
(Age) x (Common Linear Time Trends) v v
(Year) x (Region of Birth) Vv Vv Vv
(Age) x (Region of Birth) Vv Vv Vv
(Observed Migration Probability) 4 v v
(Observed Migration Probability)? v v Vv
(Staying Probability) v v v
(Staying Probability)* Vv Vv Vv
(Observed Migr. Prob.)x (Staying Prob.) 4 Vv Vv

Carneiro and Lee, 2011



‘Quality-Adjusted’ College Wage Premiums (Carneiro-Lee '11)

College premium

0.6
[ Premium «-e-ewe Adjusted premium]
05 -
0.4
0.3
0.2
1960 1970 1980 1990 2000

(Mean) year

College age premium—ages 25-30 vs. 36-40

Premium -~ Adjusted premium|

1960 1970 1980 1990 2000

College age premium—ages 25-30 vs. 46-50

0.55
0.5
0.45
[ Premium «------ Adjusted premium]|
0.4
1960 1970 1980 1990 2000
Year

College age premium—ages 25-30 vs. 56-60

Premium «eeeeev Adjusted premium|

1960 1970 1980 1990 2000




Carneiro-Lee 2011: Interpretation

Interpreting the coefficient of —0.086 (Panel A of Table 1) on P

e If college enrollment rises from 50% to 60%, P increases from 1 to
1.5

e Implies a fall in college wages of 0.0425
If wage declines due to fall in quality of marginal college-goers
o Let wy be the average log wage of inframarginal students

e If marginal students are 17% = 10/60 of college goers, then the
observed college wage is:

Aw = —(0.084x 0.5)=0.83w; + 0.17w, — wy
— (0084 X 05) = 017(W2 — W1)
Wy — Wy = 0.247

e Implies that the marginal college-goers are 25% less skilled than the
inframarginal college-goers



HIRING FREEZE 5 Cicse Graduate

Graduates preserved in
steel cryostat units. They
may remain in stasis for
decades or be revived
on a short-term basis for
temp work

Throughout cryogenic
storage, graduates
remain completely
unaware that their
technological skills are
growing obsolete

Bodily fluids replaced by
cryoprotectant in the hopes that
future generations can reverse
the process as well as somehow
revive the publishing industry
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