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Motivation

• The values used to calibrate RBC models are much higher (e.g, 5 in Eichenbaum
et al.(1988) and 2 in Prescott (1986))

• Conventional estimation of intertemporal elasticity of substitution which do not
allow human capital accumulation in labor (e.g, MaCurday (1981) Altonji (1986) ) is
low ( less than 0.5 )

• The low estimated value may be accounted by ignoring the effect of human capital
accumulation (i.e, learning by doing) on labor supply

• Why?
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Explanation

 

Figure 1: Optimal Life Cycle Labor Supply 

 

Total marginal return on labor supply 

=marginal disutility of labor 

Wage rate

Returns to learning by doing 

age 

Intertemporal Labor Supply and Human Capital Accumulation – p. 3/14



Model Specification

• preference: Et

∑T
τ=t βτ [u(Cτ , τ) − v(ht, ǫ2,τ )]

• utility function on consumption: u(Ct, t) = A(t)C
a1
t

a1

• disutility of labor supply: v(ht, ǫ2t) = ǫ2tb
h

a2
t

a2

• intertemporal elasticity of substitution: i.e.s. ≡ b2 ≡
1

a2−1

• intertemporal b.c: At+1 = (1 + r)At + Wt,sht − Ct

• wage at age t,time s: Wt,s = RsKt

• human capital transition: Kt+1 = g(ht, Kt, t)ǫ1,t+1

• wage and taste shocks: ln(ǫi) ∼ N(−1
2σ2

i , σi), i = 1, 2
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On Human Capital Production

g(K, h, t) =
k0 + δK + A0(1 + A1(t − 19))(B1 + K)[(h + d1)

α
− B2(h + d1)]
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Agents’ Problem

Vt,s(At, Kt, ǫ2,t) = max
Ct,ht

[u(Ct, t)−v(ht, ǫ2,t)+βEtVt+1,s+1(At+1, Kt+1, ǫ2,t+1)

s.t At+1 = (1 + r)At,sht − Ct

Kt+1 = g(ht, Kt, t)ǫ1,t+1

where terminal value function (T = 65) is assumed to be

VT+1(AT+1) =

{

3 log (AT+1 + φ) − 1 − 3 log(φ) if AT+1 > 0

(AT+1−φ
φ

)3 otherwise
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Simulated Maximum Likelihood Estimation

• Data source: National Longitudinal Survey of Labor Market Experience

• Measurement error and missing data
◦ labor income: Y d

t = Ytξ1,t, ln(ξ1,t) ∼ N(− 1

2
σξ,1, σξ,1)

◦ hours: hD
t = ht + ξ2,t, ξ2,t ∼ N(0, σξ,1)

◦ assets: AD
t = At + ξ3,t, ξ3,t ∼ N(0, σξ,3),

σξ,3 = σξ,3,1 + σξ,3,2(t − 19)

◦ initial wage: KD
t0 = Kt0ξ0, ln(ξ0) ∼ N(− 1

2
σ2

ξ0
, σ2

ξ0
)

◦ first period assets: At0 ∼ N(Ā, VĀ)

• Estimation algorithm
◦ for given parameters, simulate {Kt, ht, Ct, At}T

t=t0
for M times

◦ calculate the log likelihood
◦ find the parameters maximizing the likelihood
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Main Estimation Results

i.e.s in labor ≡
1

a2−1

This Paper 3.820

MaCurday (1981) 0.1 ∼ 0.45

Altonji (1986) 0 ∼ 0.35

Eichenbaum et al. (1988) 5

Prescott (1986) 2
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Model Fit (1)

Figure 3: Age Wage Profiles
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Model Fit (2)

Figure 4: Age Hours Profiles

0

500

1000

1500

2000

2500

3000

20 30 40 50 60 70

age

A
n

n
u

a
l 

H
o

u
rs

data

simulation

Intertemporal Labor Supply and Human Capital Accumulation – p. 10/14



Model Fit (3)

Figure 5: Age Asset Profiles
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Effect of Human Capital Accumulation

Figure 6: Simuated MRS/Wage Profile
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Effect of Human Capital Accumulation

Figure 7: Age Shadow Wage Profiles
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Effect of Human Capital Accumulation

Figure 8: Percent Increase in Hours due to Temporary 2 percent 
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