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Introduction – Motivation
I Quantify the degree of risk-sharing achieved by U.S. Household
I Response of consumption, saving, labor supply to fluctuation in

income (insurable or not) and structural

I This paper addresses the following questions :
1. Fraction of individual shocks that transmits to consumption :

– 39 % of perm. wage shock pass-though to conso.
2. Insurability nature of the recent increase in US inequality

(1967-2006)
– increase in risk insurability until the 1980s

3. Life-cycle shocks vs. initial conditions determining inequality
– Preferences heterogeneity important

I Structural model : artificial laboratory for welfare evaluation
I Consistent theory for conso & hours + Data from PSID and CEX
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I Approach : Structural equilibrium model :
• Different types of shocks : permanent/transitory + insurability
• Resist Deaton (1997) critique : Various smoothing mechanisms

I Alternative approaches :

• Blundell, Pistaferri and Preston (1998), Consumption Inequality and
Partial Insurance

– Show a disjuncture between income & consumption inequality in the
1980s ; May be explained by change in persistence of income shocks

– Less structural approach : directly quantify the degree of risk sharing
(to permanent vs. transitory shocks) without taking a stand on how
households achieve this

• Arellano, Blundell, Bonhomme (2017) Earnings and Consumption
Dynamics : A Nonlinear Panel Data Framework

– Generalization in a quantile-based panel study
– More details about the earning process : non-linear persistence +

conditional skewness
– these drive the heterogeneous responses in consumption
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Theoretical model

Model : economy with partial insurance

I Extension of Constantinides and Duffie (1996) : incomplete-market
model ... but with islands !

I Two types of permanent shocks : (partial insurance)
• Island level shocks : not insurable
• Individual/idiosyncratic shocks : insurable

I Mechanisms for consumption smoothing :
• Adjustment in labor supply
• Borrowing/lending in risk-free bond
• Government redistribution : progressive taxation

I Provide closed form solution for ct(st), ht(st),wt

I Structural estimation via GMM
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Theoretical model

Model : Household preferences

I Perpetual youth model, constant survival probability δ
I Continuum of individuals in a continuum of islands
I Preferences over consumption ct and hours ht

Eb

∞∑
t=b

(βδ)t−bu (ct, ht;ϕ)

u (ct, ht;ϕ) =
c1−γ

t − 1
1− γ

− exp(ϕ)
h1+σ

t

1 + σ

I Preference shock : cohort born at time t draws ϕt ∼ Fϕt with
Var = νϕt
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Theoretical model

Model : structure of income shocks
I Productivity is composed of an idiosyncratic and island specific

components :
log wt = αt︸︷︷︸

island

+ εt︸︷︷︸
ind.

I island level follows a random walk (unit root !)

αt = αt−1 + ωt with ωt ∼ Fωt Var = νωt

I individual component is formed by a random walk and an i.i.d.
transitory

εt = κt + θt with θt ∼ Fθt Var = νθt
κt = κt−1 + ηt with ηt ∼ Fηt Var = νηt

I Productivity : agents entering at time t draw α0 & κ0 from cohort
specific distributions, with Var = να0t and νκ0t
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Theoretical model

Model : structure of income shocks

I No aggregate uncertainty (due to risk pooling in aggregate)
I Initial conditions α0 and ϕ are drawn before trading starts

I Agents in an island have a sequence of shocks ωt

I Within island, agents can trade a complete set of insurance
contracts at t ≥ b : amount Bt(st+1; st), over the state :
st+1 = (ωt+1, ηt+1, θt+1)

I Between island, limited they can trade, at t ≥ b, over
st+1 = (ηt+1, θt+1), but can’t condition on ωt+1

I History of shocks : st = sb, sb+1 . . . st+a . . . st ≡

sj =

{
(b, ϕ, α0, κ0, θb) for j = b
(ωj, ηj, θj) for j > b
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Theoretical model

Model : Budget and Asset prices
I Gross income : yt = wtht + CRS production ⇒ agents paid MPL wt
I Yields to net earnings are given by :

ỹt = λ(yt)
1−τ

I The higher τ , the stronger the redistribution + Approximates well
the US tax system

I Budget :

λ [wt(st)ht(st)]
1−τ

+ dt(st) = ct(st) +

∫
Qt(st+1;st)Bt(st+1;st)dst+1+

∫
Q∗

t (zt+1;st)B∗
t (zt+1;st)dzt+1

dt(st) = δ−1 [Bt−1(st;st−1) + B∗
t−1(zt;st−1)

]
I Important assumptions :

– all assets are in 0 net supply
– at birth agents have 0 financial asset
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Theoretical model

Model : Result – Prop 1

I Quite standard definition of equilibrium allocation
I Results :

(i) Constantinides-Duffie -type of result :
⇒ no insurance traded between islands B∗

t (Z; st) = 0

• Where is this no-trade result coming from?
– Shocks i.i.d. (common Fωt), multiplicative and unit root (permanent)
– Power law pref. (but extend to others)
– Initial wealth degenerated at zero, and zero-net supply.
◦ Island dichotomy (either full or no-insurance)
◦ Wealth is redundant state variable
◦ Fair price for inter-island insurance supports this no-trade (make

agents indifferent, c.f. next slide)
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Theoretical model

I Results - closed form solutions :
(i) CD no-trade result

(ii) Consumption and hours are given by closed formulas :

log ct (st) = −(1− τ)ϕ̂+ (1− τ)

(
1 + σ̂

σ̂ + γ

)
αt + C̃a

t

log ht (st) = −ϕ̂+

(
1− γ
σ̂ + γ

)
αt +

1
σ̂
εt + H̃a

t

with age a = t − b, age/date-specific constants C̃a
t and H̃a

t , tax-
weighted Frisch elasticity 1

σ̂ ≡
1−τ
σ+τ , rescaled pref. ϕ̂ ≡ ϕ

σ+γ+τ(1−γ)

(iii) Bond/insurance price :

Qt
(
S; st) = Qt(S) = β exp (−γ∆Ct+1)

∫
S
exp

(
− γ(1− τ)

1 + σ̂

σ̂ + γ
ωt+1

)
dFs,t+1

Q∗
t
(
Z; st) = Q∗

t (Z) = Pr ((ηt+1, θt+1) ∈ Z)× Qt(S)

with ∆Ca
t ndependent of a + Fst integrates over (ω, η, θ)
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Structural estimation

Taking the model to the data : Structural estimation
I Modification/Augmentation of the model

• (i) HH composition/size and (ii) Measurement errors (all terms in µ)

I Data : repeated cross section
• Moments : time-t and age-a specific, e.g. α

Vara
t (α) = vα0,t−a +

∑a−1
j=0 vω,t−j

• Use PSID with fine age groups :
– moments in level involving hours ht and wages wt : Macro-moments
– same moments in difference : dispersion over life cycle :

∆Vara
t (x) = Vara

t (x)− Vara−1
t−1 (x)

– same moments of differences Vara
t (∆x) and second differences

Vara
t (∆

2x)
• Use CEX with fine age groups for

– moments in level involving consumption ct (Macro-moments and
dispersion over life cycle)
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Structural estimation

Structural estimation : Macro moments - 1
I Macro moments : (labor)

Vara
t (log ŵ) = Vara

t (α) + Vara
t (ε) + vµy + vµh

Vara
t (log ĥ) = Vara

t (ϕ̂) +

(
1− γ
σ̂ + γ

)2

Vara
t (α) +

1
σ̂2 Vara

t (ε) + vµh

Cova
t (log ŵ, log ĥ) =

(
1− γ
σ̂ + γ

)
Vara

t (α) +
1
σ̂
Vara

t (ε)− vµh

I Macro moments : (consumption)

Vara
t (log ĉ) = (1− τ)2Vara

t (ϕ̂) + (1− τ)2
(

1 + σ̂

σ̂ + γ

)2

Vara
t (α) + vµc

Cova
t (log ĥ, log ĉ) = (1− τ)Vara

t (ϕ̂) +
(1− τ)(1 + σ̂)(1− γ)

(σ̂ + γ)2 Vara
t (α)

Cova
t (log ŵ, log ĉ) = (1− τ)

(
1 + σ̂

σ̂ + γ

)
Vara

t (α)
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Structural estimation

Structural estimation : Life-cycle moments - 2
I Life-cycle moments (labor) : get rid of indiv. initial conditions

∆Vara
t (log ŵ) = vωt + vηt + ∆vθt

∆Vara
t (log ĥ) =

(
1− γ
σ̂ + γ

)2

vωt +
1
σ̂2 (vηt + ∆vθt)

∆Cova
t (log ŵ, log ĥ) =

(
1− γ
σ̂ + γ

)
vωt +

1
σ̂

(vηt + ∆vθt)

I Life-cycle moments (consumption) :

∆Vara
t (log ĉ) = (1− τ)2

(
1 + σ̂

σ̂ + γ

)2

vωt

∆Cova
t (log ĥ, log ĉ) = (1− τ)

(1− γ)(1 + σ̂)

(σ̂ + γ)2 vωt

∆Cova
t (log ŵ, log ĉ) = (1− τ)

(
1 + σ̂

σ̂ + γ

)
vωt
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Structural estimation

Structural estimation : Micro moments - 3

I Micro moment (labor) : link the variance over periods

Vara
t (∆ log ŵ) = vωt + vηt + vθt + vθ,t−1 + 2vµy + 2vµh

Vara
t (∆ log ĥ) =

(
1− γ
σ̂ + γ

)2

vωt +
1
σ̂2 (vηt + vθt + vθ,t−1) + 2vµh

Cova
t (∆ log ŵ,∆ log ĥ) =

(
1− γ
σ̂ + γ

)
vωt +

1
σ̂

(vηt + vθt + vθ,t−1)− 2vµh

Vara
t

(
∆2 log ŵ

)
= vωt + vω,t−1 + vηt + vη,t−1

+ vθt + vθ,t−2 + 2vµy + 2vµh
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Structural estimation

Structural estimation - in practice

I Estimate parameters using minimum distance (11, 532 moments
and 164 parameters)

min
Λ

[m̂− m(Λ)]′W[m̂− m(Λ)]

I Small sample size : W ≡ Id and conf. interval : (block)-bootstrap
I Proposition 2 and corollaries (and proof) : identification
I Experiment where they shut down each channel : show that all the

terms matter to match both consumption and labor moments.
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Results

Structural estimation - result

I Other parameters (external setting) :
• δ = 0.996, τ = 0.185 (R2 = 0.92), and

1/σ̂ = 0.35 consistent with literature
• Roughly 45% of permanent shocks appears to be insurable
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Results
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Results

Structural estimation – Passthrough from income to
consumption

I Pass-through from permanent wage shocks to consumption :

– progressive taxation 0.815
– labor supply 0.845
– private insurance 0.63
I overall ϕw,c

t = 0.386
I the pass-through φy,c

t from pre-tax earnings y = wh is 0.272, very
similar to Blundell, Pistaferri and Preston which found 0.225
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Results

I Sharp rise in the wage-hours-corr. : rise in variance of insurable
wage and fall in variance of uninsurable shocks
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Results

Decomposition of inequality

I Initial heterogeneity : explains between 40-50 percent
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Results

Summary

I Tractable framework a la Constantinides and Duffie to study
risk-sharing

I Powerful structural GMM estimation
I Match key facts and trends about inequality, income risk and

variance in consumption over the life-cycle and over time
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