
TA Session 1

Bruno Amat

November 6, 2024



GMM estimation review Empirical Work

OUTLINE

1. GMM estimation review

2. Empirical Work

1



GMM estimation review



GMM estimation review Empirical Work

MOMENT CONDITIONS

Let gi() be a known l × 1 function of the ith observation and a k × 1
parameter β. A moment equation model is summarized by the
moment equations.

E[gi(β)] = 0

Identification condition: l ≥ k
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METHOD OF MOMENTS ESTIMATOR

By the WLN we know that

1/n
n∑

i=1

gi(β) −→
p

E[gi(β)]

Therefore, the method of moment estimator is

1/n
n∑

i=1

gi(β̂gmm) = ḡn(β̂gmm) = 0
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GMM ESTIMATOR

Let

J(β) = ḡn(β)
′Wḡn(β)

′

The GMM estimator is given by

β̂gmm = argmin J(β)
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ASYMPTOTIC PROPERTIES

• Consistency: β̂gmm −→
p

β

• Asymptotic Distribution:

√
n(β̂gmm − β) −→

d
N(0,Vβ)

Vβ = (Q′WQ)−1(Q′WΩWQ)(Q′WQ)−1
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EFFICIENT GMM

Let W = Ω−1 then

Vβ = (Q′WQ)−1(Q′WΩWQ)(Q′WQ)−1

= (Q′Ω−1Q)−1

Which is the minimum variance of β
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TWO-STEP GMM

Note that we can define a estimator for the variance such that Ω̂ −→
p

Ω.

Consequently, to obtain the Efficient GMM estimator we perform the
following steps:

1) Estimate the model using some weighting matrix (for example
W = I) and compute Ω̂

2) Using W = Ω̂−1, re-estimate the model

7



Empirical Work



GMM estimation review Empirical Work

INTRODUCTION

• I will present the paper Household Sharing and Commitment:
Evidence from Panel Data on Individual Expenditures and Time
Use from Jeremy Lise and Ken Yamada published on The
Review of Economic Studies (2019)

• In this article, the authors present novel results on how the
allocations of time and individual consumption expenditures differ
between households, as well as how these allocations change
over time within households

• These patterns are informative for understanding how
households determine the relative weights attached to the
utilities of the wife and the husband

• The data set is a panel of households, observed for up to 20
years, where we observe the private consumption expenditures
and time allocation.
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PARAMETERS AND DECISION VARIABLES

• Each spouse j ∈ [H,W] in period t cares about his or her own
private consumption cjt, private leisure lj,t, and a household
public goof qt

• Individuals spend time on market production mjt and home
production hjt

• The public good is produced using a combination of market
goods gt and home production.

• Wives and husbands have different utilities functions uj
t(.)

• Preferences are additively separable over time with discount
factor δj

• The weight of the wife’s utility is given by µt
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MAXIMIZATION PROBLEM

maxU0 = E

[
T∑

t=0

δt
WµtuW

t (cWt, lWt, qt) + δt
H(1 − µt)uH

t (cHt, lHt, qt)

]
s.t. qt = q(gt, hWt, hHt) (1)

ljt + mht + hjt = 1 for j ∈ W,H (2)

cWt + cHt + gt + WWt(lWt + hWt) + WHt(lHt + hHt)

= WWt + WHt + (1 + rt)at − at+1 ≡ yt (3)

cjt, gjt, ljt, hjt,mjt ≥ 0 (4)

log(Wjt) = W(xjt, ϵjt) (5)
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JPSC DATA

The JPSC is a panel dataset from Japan covering period from 1993
to 2013 where we observe:

• private consumption of the wife, the husband and the household

• hours each member spend on market work, home production
and leisure

• individual wages

• household characteristics

• demographic information (age, age at marriage and education)
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SUMMARY STATISTICS
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PARAMETRIZATION

• utility function

uj(cjt, ljt, qt) =
ξ

j
t

1 − σj

(
α

j
1tc

ϕj

jt + α
j
2tl

ϕj

jt + (1 − α
j
1t − α

j
2t)q

ϕj

t

) 1−σj

ϕj

• home production function

q(hWt, hHt, gt) = (πth
γ
Wt + (1 − πt)h

γ
Ht)

ρ
γ g1−ρ

t
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INTRATEMPORAL CONDITIONS

• The authors uses only the intratemporal conditions since these
conditions are robust to liquidity constraints

• Home production technology

(
πt

1 − πt

)(
hWt

hHt

)γ−1

=
WWt

WHt
(6)

πt

(
ρ

1 − ρ

)(
hγ−1

Wt
Gt

)
gt = WWt (7)

(1 − πt)

(
ρ

1 − ρ

)(
hγ−1

Ht
Gt

)
gt = WHt (8)

where Gt = πth
γ
At + (1 − πt)h

γ
Bt
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INTRATEMPORAL CONDITIONS

• Private Consumption and Leisure

α
j
1t

α
j
2t

(
cjt

ljt

)ϕj−1

=
1

Wjt
(9)

(
µt

1 − µt

)A
1−σW−ϕW

ϕW

Wt αW
1t cϕ

W−1
Wt

A
1−σH−ϕH

ϕH

Ht αH
1tc

ϕH−1
Ht

(ξW
t

ξH
t

)
= 1 (10)

(
µt

1 − µt

)A
1−σW−ϕW

ϕW

Wt αW
2t lϕ

W−1
Wt

A
1−σH−ϕH

ϕH

Ht αH
2tl

ϕH−1
Ht

(ξW
t

ξH
t

)
=

WWt

WHt
(11)

where Ajt = α
j
1tc

ϕj

jt + α
j
2tl

ϕj

jt + (1 − α
j
1t − α

j
2t)q

ϕj

t
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INTRATEMPORAL CONDITIONS

• Public Consumption

µ
j
tξ

j
tA

1−σj−ϕj

ϕj

jt α
j
2tl

ϕj−1
jt = πtρhγ j−1

jt G
ρ−γ
γ

t g1−ρ
t Dt (12)

µ
j
tξ

j
tA

1−σj−ϕj

ϕj

jt α
j
1tc

ϕj−1
jt = (1 − ρ)G

ρ
γ

t g−ρ
t Dt (13)

where Dt =
∑

j∈[W,H]

µ
j
tξ

j
tA

1−σj−ϕj

ϕj (1 − α
j
1t − α

j
2t)q

ϕj−1
t (14)
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HETEROGENEITY

• The authors parameterize the heterogeneity in preferences and
home production in terms of observable variables (xWt, xHt).

• The Pareto weight is parametrized in terms of observable
distribution factors (z0, z1t)

• Preference Heterogeneity

α
j
kt =

exp
(
α

j′

k xjt

)
1 + exp

(
α

j′
1 xjt

)
+ exp

(
α

j′
2 xjt

) for k = 1, 2 (15)

where xjt contains a constant, age and the number of children in the
household
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HETEROGENEITY

• Home Production Heterogeneity

πt =
exp(π′xt)

1 + exp(π′xt)
(16)

ρ =
exp(ρ0)

1 + exp(ρ0)
(17)

where xt contains a constant and the number of children in the
household under the age of seven
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WAGE PROCESS

We assume that wages evolve as a first-order autoregressive process
with individual fixed effects

logWjt = ϑj + θ
j
1ajt + θ

j
2a2

jt + ϵjt (18)

ϵjt = ϱjt + ejt

ϱjt = ϱj,t−1 + νjt, ϱj,−1 = 0

where ϑj is an individual fixed effect and ajt is potential experience
The unobservable is ϵjt and comprises a permanent component ϱjt

and a measurement error ejt
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PARETO WEIGHT

µt =
exp(µ′

0z0 + µ′
1z1t)

1 + exp(µ′
0z0 + µ′

1z1t)
(19)

Where z0 are distribution factors known or forecast at the time of
marriage and, z1t ≡ zt + E0zt is the realizes deviation from this time
zero prediction.

20



GMM estimation review Empirical Work

GMM

• Using the equations from previous slides we can create the the
estimation equations.

• Consumption and hours are endogenous variables correlated
with unobserved preference shocks

• Wages are assumed to be measure with error

• To instrument for the endogenous variables and the
measurement error we use the levels of consumption, hours and
wages in the intratemporal conditions.

• Observable preferences and productivity shifters, as well as
observable distribution factors are treated as exogenous

• To estimate the wage process is used the Heckman (1979) two
step procedure
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ESTIMATES
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ESTIMATES
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Thank you!
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