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Motivation

• Observation: Wage inequality has changed along several
dimensions since the 1960s

1. Residual wage inequality has increased,
2. College premium has increased,
3. Gender premium has decreased.

• Question 1: Given these changes, can one account for the
observed dynamics in

1. Hours (women increase hours relative to men, variance of hours,
correlation with wages)?

2. Household earnings?
3. Household consumption?

• Question 2: Are households under the observed wage dynamics
ex ante better off than if the wage structure of 1965 had
prevailed forever?
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Approach

Idea:
• Set up neoclassical growth model with incomplete markets and

overlapping generations, and target the observed wage dynamics.
Driving forces are

1. Residual wage inequality: time-varying variance of permanent and
transitory shock to income.

2. College premium: skill-biased labor demand shift.
3. Gender premium: gender-biased demand shift.
4. College enrollment: time-varying cost of higher education.

• Then see what output agents generate. Check whether output
looks similar to the data (target output).
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Inputs (targeted in calibration)
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Output (hold model up against this)
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Demographics

• Each period a cohort of measure one of both males and females is
born.

• Timeline:
1. Individual decides whether to pursue education.
2. Males and females are matched into households (probabilities

depend on education status).
3. Household then jointly decides every period about labor supply by

each member, joint consumption and joint savings (in riskless
bond).

4. Both household members retire at age jR and receive retirement
benefits.

• Survival stochastic, but terminal age J.
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Education and matching
Education

• Cost of college drawn from some gender- and cohort-specific
distribution Fg

t (κ).
• Let Mg

t (e) be the expected value of entering the subsequent
matching stage with education level e. Then the optimal
education choice is

eg
t (κ) =

{
h ifMg

t (h)− κ ≥Mg
t (l),

l otherwise.

Matching
• πm

t (ef , em) is the probability that a man with education level em is
assigned to a woman with education ef .

• Since the share of college vs. high-school educated individuals
varies over cohorts, the matching probabilities must be
time-varying as well in order to reach a target level of assortative
matching.
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Working

• If an individual works for one hour, she provides a certain
number of efficiency units of labor, based on experience and
idiosyncratic labor productivity shocks.

wage = pg,e
t × exp[L(j) + yt],

where

yt = ηt + νt,

ηt = ρηt−1 + ωt,

is the stochastic process for the idiosyncratic productivity. Shocks
are Gaussian with variances {λη, λνt , λωt }. Notice: both spouses
have there own idiosyncratic productivity.
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Problem of a working household

Vt(em, ef , j, at, ym
t , y

f
t) = max

ct,at+1,nm
t ,n

f
t

u(ct,nm
t ,n

f
t)

+ βζ jEt[Vt(em, ef , j + 1, at+1, ym
t+1, y

f
t+1)]

subject to

ct + ζ jat+1 = [1 + (1− τ a)r]at + (1− τn)[pm,em

t ε(j, ym
t )nm

t + pf ,ef

t ε(j, yf
t)n

f
t ]

at+1 ≥ a, ct ≥ 0; nm
t ,n

f
t ∈ [0,1]

• Will use u(c,nm,nf ) = c1−γ

1−γ + ψ (1−nm)1−σ

1−σ + ψ (1−nf )1−σ

1−σ .

• Notation: µt is the distribution over the state space (four
education-gender pairs, age, assets, persistent and transitory
income component). Call µ∗ the initial stationary distribution.
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Production

• Representative firm using CD technology with inputs capital and
aggregate labor, ZtKαt H1−α

t , where

Ht = {λS
t [λG

t Hf ,h
t +(1−λG

t )Hm,h
t ]

θ−1
θ +(1−λS

t )[λG
t Hf ,l

t +(1−λG
t )Hm,l

t ]
θ−1
θ }

θ
θ−1

• Conditional on education, male and female labor are perfect
substitutes.

• Skill- and gender-biased demand shifts will work through λS
t and

λG
t .
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Definition of equilibrium
Given µ∗, and sequences {λt} and {Zt, F

g
t } a competitive equilibrium is

a sequence of discounted values at each stage, decision rules for
education, consumption, hours worked, and savings; firm choices
{Hg,e

t ,Kt}; prices {pg,e
t }; government expenditures; cohort- and gender

specific college enrollment rates; and a measure of households {µt},
such that for all t, the following are satisfied:

1. Education decision solves the individual’s problem.
2. Decision rules for hours, consumption and savings solve the

household’s problem.
3. Labor are allocated optimally, i.e.,

pm,h
t = Ωh

t (1− λG
t )λS

t ,

pm,l
t = Ωl

t(1− λG
t )(1− λS

t ),

pf ,h
t = Ωh

t λ
G
t λ

S
t ,

pm,h
t = Ωl

tλ
G
t (1− λS

t ),

Ωe
t = (1− α)ZtKαt H(1/θ)−α

t [λG
t Hf ,e

t + (1− λG
t )Hm,e

t ]−1/θ,
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Definition of equilibrium, ctd

and capital is allocated optimally, i.e.,

r = αZt

(
Ht

Kt

)1−α

− δ.

4. All four labor markets clear.

5. Domestic good market clears, i.e.

Ct + Kt+1 − (1− δ)Kt + Gt + NXt = ZtKαt H1−α
t

6. World asset market clears.

7. Government budget is balanced.

8. Sequences of measures {µt} is consistent with household decision
rules.
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Calibration strategy

• Model period 1 year. Individuals start life at age 25, work until
age 60.

• Suppose it is 1965 and we are in steady state, i.e. prices are,
always have been, and are expected to always remain {pg,e

1965},
parameters {λ1965} and {Z1965, F

g
1965}.

• Now, we reveal to agents the new path for prices and parameters
for t = 1966, . . . ,∞, with a new steady state to be reached in
2021.

• Prices and parameters will vary until 2021, but will be constant
thereafter.
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Parametrization
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Parametrization
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Calibration strategy and challenges

• Start with determining the initial and final steady states. Guess
prices, derive decision rules and simulate the economy. Check
whether target values of wage dispersion, wage premiums,
enrollment rates, and others are matched. Update guesses and
iterate. Obtain stationary distribution.

• Once we have found the steady states, we can fill in the
transitional dynamics by guessing sequences for prices and
parameters.

• For t ≥ 2000, skill- and gender-premia are constant at the year
2000 level, but λG

t and λS
t are time-varying until year 2021,

because skill composition of the economy is still changing. Only
thereafter, prices and parameters are constant.

• Set Zt such that labor productivity does not change based on
labor demand shifts alone, but through deliberate decisions about
education and hours.
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Hours
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Wage-hours correlation
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Earnings and consumption inequality
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Welfare

Welfare criterion

2Et


J−1∑
j=0

βjζ̄ju(ct+j,nm
t+j,n

f
t+j)|e

m, ef

− ∑
g∈{m,f}

I{eg=h}E∗[κ|κ ≤ κ̂g
t ]

= 2E∗


J−1∑
j=0

βjζ̄ju((1 + φt)c∗j,nm
∗j,n

f
∗j)|e

m, ef

− ∑
g∈{m,f}

I{eg=h}E∗[κ|κ ≤ κ̂g
∗]

• Myopic version: At each t all households believe that wage
dispersion and wage premia will remain at the current level.
Again, need to guess sequences for parameters and prices, then
solve households problem backwards, taking into account its
myopic expectations.
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Welfare under perfect foresight
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Welfare under myopic beliefs
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