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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) Alton;ji (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
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Model Specification

* preference: E; S _, B7[u(Cr,7) — v(hs, €2.7)]

e utility function on consumption: u(Cy, t) = A(t) (“;tll
* disutility of labor supply: v(h¢, €2:) = €2tbh£
* Intertemporal elasticity of substitution: i.e.s. = by = a21_1

° intertemporal b.c: Ay = (1 +7r)Ar + Wy shy — Cy
° wage at age t,time s: Wy = R K,
° human capital transition: K; 1 = g(h¢, K¢, )€1 141

* wage and taste shocks: In(e;) ~ N(—302,0;),i=1,2
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On Human Capital Production

g(K, h,t) =
ko + 0K + Ag(1 + A1(t — 19))(B1 + K)[(h + d1)® — Ba(h + d1)]
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Agents’ Problem

Vis(As, Ky, €24) = max|u(Cy, t)—v(he, €24)+BE Vi1 s+1(Avt1, Kig1,€2441)

¢,
S.t At_|_1 = (1 -+ ’I“)At75ht — Ct

Kt—l—l — g(ht7 Kt7 t)el,t—i—l

where terminal value function (7" = 65) Is assumed to be

3log (Ap41+ ¢) — 1 —3log(¢) ifApyq >0
Vri1(Arga) = (Are1=0)3

3 otherwise
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Simulated Maximum Likelihood Estimation

® Data source: National Longitudinal Survey of Labor Market Experience

® Measurement error and missing data
© laborincome: Y4 = Yié1¢, In(é1,e) ~ N(—20¢1,0¢1)
© hours: hY = ht + 2,6, E2,6 ~ N(0,0¢,1)
© assets: AP = Ay + &34, €34~ N(0,0¢ 3),
o¢g3 =0¢31+0¢32(t—19)
© initial wage: K = Ko, In(éo) ~ N(—502 ,0% )
© first period assets: At ~ N(A,Vy)

® Estimation algorithm
© for given parameters, simulate { K¢, h¢, Ct, At}%p:to for M times
© calculate the log likelihood

© find the parameters maximizing the likelihood
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TABLE 4
ESTIMATION RESULTS

Utility Function Parameters

Disutility of labor

Cy

az

i

Disutility of labor curvature

Non-high school
High school graduate
Some college

College graduate

Std. error of disutility shock

Consumption CRRA

Constant
Non-high school

High school graduate
Some college

College graduate

Non-high school
High school graduate

Some college
College graduate

Discount factor

Production Function Parameters®

o}

(¥

Ny
Sh
e
Seg

Kon

Non-high school
High school graduate
Some college

College graduate

Non-high school
High school graduate
Some college

College graduate

Non-high school
High school graduate
Some college

College graduate

Non-high school
High school graduate
Some college

College graduate

Non-high school
High school
Some college
College graduate

—By(h +dy)

Additive constant in capital term By 4+ K

Std. error of wage shock

Additive constant 1n hours term & + dy

1.2618 (8.504 % 10 %)

1.831 % 10 7 (1.891 x 10 7)
1.651 % 10 > (6.801 < 10 8)
1.623 x 107> (1.041 x 1077)
1.745 x 1075 (2.041 x 1077)

0.01156 (6.748 x 10 )

02617 (5.728 x 10 4)

0.01700 (5.968 x 10 )
0.5859 (0.01080)
0.5241 (0.003821)
0.5175 (0.01022)
0.5460 (0.01967)

0.2259 (0.005984)
0.1672 (0.001954)
0.1294 (0.007231)
0.1517 (0.006270)

0.9529 (2.472 x 107%)

0.4040 (0.002633)
0.3458 (9.707 x 1074)
0.3189 (0.002413)
0.3434 (0.002145)

0.01588 (0.002521)
0.02843 (0.002224)
0.05387 (0.001278)
0.05719 (0.002262)

0.1304 (6.911 x 10~%)
0.1513 (3.154 x 10 %)
0.1536 (6.592 x 1074
0.1463 (5.117 x 10 %)

—0.002139 (1.825 < 107)
—0.003420 (1.616 x 10 )
—0.002915 (7.110 x 107)
—0.003329 (6.938 x 1077)

0.2279 (4.144 x 107%)
0.2243 (1.359 x 10 %)
0.2258 (3.309 x 10~%)
0.2275 (3.307 x 10 )
4047 x 10 4 (7294 x 10 7)
0.04021 (7.293 x 10 %)

0.05781 (6.052 % 10 4)
367.2 (6.035)




TABLE 4
CONTINUED

Mean Initial Assets
{ Mean initial assets when the starting age is 20

A

A
Vi

Mean initial assets when the starting age is after 20

Std. error, initial assets

Measurement Error Parameters

0t
U%l
o,
0 £3]1
0£32

[nitial period wage®
Wage*
Hours
Asset©
Asset

d

3250.8 (458.6)
7190.4 (631.1)
2218.7 (241.3)

0.4909 (0.003626)
0.4643 (0.001333)
590.7 (2.156)
2623.5 (178.5)
948.8 (11.98)

Notes: Standard errors are in parentheses.

Eg(Kﬁ h.t) = Ao(l + Ai(r — 19))(B1 + K)[(h + d1)* — Ba(h + dy)] + 6K + ko.
K =

CKID —

Ki,¢0, In(&p) ~ N(0, 0z ).
In(&1,,) ~ N(O, Ug‘,l)-

Kf h-f gl,r

7D
h;

£2.0 ~ N(O, 0£2).
&+~ N(O, 0¢,3),

0¢,3 = 03,1 + 0¢,32(t — 19).



Main Estimation Results

1.e.s in labor = a21_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
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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
Increase in Wages
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