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Gender Gap in Labor Market

Time Trend

@ Significant decline in gender earnings gap between 1970s-1990s
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Gender Gap in Labor Market

Life Cycle Trend

Data Age Wage Profiles

Age Wage Gap Profiles
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Previous Empirical Attempts

@ There is extensive empirical literature on measuring gender earnings
gap and its decline (see Altonji and Blank, 1999, for a survey)
@ To explain the declining gender earnings gap, some papers specify a
fully behavioral model
o Lee and Wolpin (2010)
o Greenwood et al. (2005)

@ No papers look at discrimination in accounting for observed patterns

@ This paper incorporates the following into a general equilibrium model
with life cycle labor-supply choices

e private information (i.e. labor participation cost)
e hiring cost
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Model Setup

Worker

@ Worker i € {w, m} choose consumption c; and labor supply decision
ar = (de, { It} regp NPy he)
@ /'s current-period utility at t is
Uit = drujo(ze, Ct) + uin(le; z¢) + uin(ce; xe, €2¢) + (1 — di)eor + dre1r
where
e Zy = (ao7 ceey at_l’Xt)
e x; are individual gender-specific characteristics, evolves Fio(x:+1|2t)
e men and women are allowed to have different labor participation cost

@ Worker i then maximize lifetime expected utility

T
maXx Et |:Z ﬁs_tUis‘Zt:|
s=t

T —
Eo {Z B AtlCme + Cwe — St]} <Ww
t=0
@ Frisch consumption demand duja(cit; ¢, €2t)/0cir = niAe; then
Ui2(Cit; Xt €2t) = NiAt ZTG{P,NP} ITtsiTt(hh : )
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Model Setup

Firm

Firm in each occupation produces y,; = Y, (Ky¢, hs, z1)

Occupation-specific hiring cost ., for a certain job

At each t, each firm offer one job with h; to worker with th in
occupation 7 with salary Si;¢(hz, )

Systematic state variables w; = (z¢, (¢, nAt, Kpt, Knpt) are separated
from (eo¢,€1¢)

@ Assume conditional independence of each other
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Perfect Bayesian Equilibrium

Worker

Worker observes wy = (z¢, (¢, nAt, Kpe, Knpe) and (eot, €1t)
@ Worker's optimal participation decision conditional on w; is

1 if vij{we) +e1e > voi(we) + €or,
et = {0 othelrE/vi;l t ) '

@ CCP: probability of participation conditional on w; is
V1i—Voi
i) = L] = [ (eoe — e1)dFa(eors 1) = Qi)
—00
° h?;t can be derived from the first-order condition of Bellman equation

V1i(wt) +e1r = hm{% UiO(Zta Ct) + Uil(lh Zt) + A Z ITtSiTt(hh wt)

FBE{[pi(wer1) Vii(wer1) + (1 = pi(wes1) Voi(wes1))]llwe, de = 1}
Occupation choice /2 (w¢)

pirt+1(ht,wt) = /Q(wt+1)/ﬁ(wt+1)fi0(wt+1\wt»3t)dwt+1
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Perfect Bayesian Equilibrium

Firm

o Firm only observes w; = (z;, Kpe, Knpt), where z; = (ag, ..., at_1,X; )
@ Employer’s belief on worker's type
o Each period, firm forms prior belief 1t (we|w;)
o After observing a;, update fi;t(w¢|w;, a;) using Bayes’ rule
o Prior in next period pjri1(wer1|ws, ar) = fio(wer1|we, a)fbie(we|wy , ar)
@ Employer's belief on worker's probability of labor participation
~ *
Pirtr1(he,we) = /Q(wt+1)/;‘;(wt+1)uit+1(wt+1|w?7at)dwtﬂ
@ Optimal salary offered

SiTt(ht; w:) = YT(KTt7 hy, Zf) -7+ B’Ytﬁift-s-l(ht,w:)
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Gender Gap in the Model

@ Sources of gender gaps in labor market
o Gender-specific distribution of x; in w; affects pire(w:), he, Sire(wr)
@ Hiring cost amplifies the effect

e Statistical discrimination: women with high p;;++1 may receive lower
Sirt+1 than men because p;;;+1 depends on observables of the whole

gender group

@ Changes in gender gap due to exogenous factors

e Hiring cost changes
o Demographic characteristics (e.g. fertility, education)
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Identification and Estimation

Beliefs

@ Model estimated using PSID 1968-1997

o Employer's belief Biprt41
e computed as a non-linear regression of dpry1 X Iprey1 on wi, and hpe,
conditional on working today in occupation 7
o beliefs restricted to last 3 periods of labor history to reduce state space
e estimated nonparametrically using the kernel estimator
@ Worker's CCP pjn¢, given optimal occupation choice 7*

e computed as a non-linear regression of dp; on all wp;
@ wy; includes

o gender, age, edu
o family size, no. of kids, marital status, MUyeaith, Spouse income and edu

o estimated nonparametrically using the kernel estimator
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Identification and Estimation

Earnings Equation

e Earnings SiTt(hntawnt) = YT(KTt7 hnt, Zfi) — Y¢ + BYtPinre+1
where

p p
YT(KTI'7 hnta Zr"yjt) = KTt + le hnt + b7'2h%t + Z b7'3rhnt—r + Z b7'4rdnt—r
r=1 r=1
+b,sage,, + bysage?, + b,rage,, x edu, + v,

@ Hiring cost ~; is identified through the coefficient of pjnr¢+1

e by salary variation across 7, i, patterns of labor supply, age and
education
e estimated by standard panel data estimation
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Identification and Estimation

Utility Functions

@ Assume (eot, €1t) Type-l extreme value

2
@ ujo(z:,Ct) = Ce + D Kisdr—s + x(Bjn
s=1

2
o Uil(/t? Zt) = XéltBi2 + 9i0/t2 + Z Oislele—s
s=1

@ Applying inversion and representation

2
Mioe = NAe D 157,55 + 0 Z ﬂsln( il") —oln[{2] + G+ 3 Kisde—s
T s=1

0it

2
+x/Bin — x{heBio — 00i(1 — 1) — 3" Osihe(fr—s + B°)
s=1

S 0 () 2 S
mite = e I +02ﬁ (1= pid) 7 G = xiBio = 2007k + 3 (s + 5°)

s=1

The model is then estlmated by GMM, as the final-step estimation
o using identified consumption, beliefs and CCP (pre-estimation)
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Empirical Results

Why Gender Gaps Exist

@ Simulate the model with no hiring cost or with no private information
@ Compare to observed data

o Observed gender earnings gap will decrease by 70% (44%) under no
hiring cost

o or 48% (13%) under symmetric information

e in professional (nonprofessional) occupation
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Empirical Results

Changes in Gender Gap

@ Decline in work experience gender gap nearly entirely explains decline
in gender earnings gap over time
o work experience measured by hpe + h2, + > 7 e + > L dpe—y in
earnings equation

@ Decomposition of the decline in work experience gender gap

Professional ~ Non-professional

Hiring cost 37.5 29.5
Demographics 26.5 38.5
Private information 12,5 13.5
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@ Explained the evolution of gender earnings gap over time and life cycle

@ Particularly, showed asymmetric information is significant in labor
markets
@ As econometricians, they are able to

e recover worker's private information from data
e show that it's quantitatively important in explaining the gender
earnings gap
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