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General Equilibrium Heterogeneous Agent Model

Utility maximization problem:

max
{}∞=0

∞X
=0

0 ()

subject to

 + +1 = (1 + )  + 

and

 ≥ 0
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Bellman Equation Formulation

Bellman equation:

 ( ) = max
0

⎡⎣ () + 
X
0


¡
0|
¢

¡
0 0

¢⎤⎦
subject to

 + +1 = (1 + )  + 

and

 ≥ 0
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Aggregate Economy

• Labor supply  =
¡
fraction of agents in 

¢
∗ 

+ (fraction of agents in ) ∗ 

• Capital stock  =
P


P

 ( ) 0 ( )

• Aggregate Cobb-Douglas production function  =  ()

• From profit maximization:

 () =
 ()



 () =
 ()


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Equilibrium Definition

Definition 1A stationary equilibrium is a decision rule 0 ( ),

stationary distribution  ( ), aggregate quantities  and , and

aggregate prices  and , such that

1. given prices  and , the decision rule 0 ( ) solves the maxi-

mization problem of the household,

2. prices are equal to marginal products (i.e. firms maximize profits),

3.  ( ) is time-invariant,

4. aggregate level of  is implied by the households’ behavior:

 =
X


X


 ( ) 0 ( ) 
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Quantitative Results

Diaz, Pijoan-Mas, and Rios-Rull (2003)
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Equilibrium Asset Distribution

Diaz, Pijoan-Mas, and Rios-Rull (2003)
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Krusell and Smith (1998)

• idiosyncratic shocks  ∈ {0; 1}

• aggregate shocks  ∈
©
; 

ª
• aggregate production function:  = 1−

• both shocks are correlated:   

• joint transition probability 00

• impose

— 000 + 001 = 010 + 011 = 0

— 
000
0

+ (1− )
010
0

= 0
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Krusell and Smith (cont.)

• distribution Γ over capital and employment status evolves accord-
ing to :

Γ0 = 
¡
Γ  0

¢
• prices equal marginal products

 ( ) = (1− ) 

µ




¶
 ( ) = 

µ




¶−1
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Bellman Equation

 ( ;Γ ) = max
0

©
 () + 

£

¡
0 0;Γ0 0

¢
| 

¤ª
subject to

 + 0 =  ( )  +  ( )  + (1− ) 

Γ0 = 
¡
Γ  0

¢
0 ≥ 0

• denote policy function as  : 0 =  ( ;Γ )
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Definition Equilibrium

Definition 2An equilibrium is a law of motion , a decision rule

 ( ;Γ ), and aggregate prices  and , such that

1. the decision rule  solves the maximization problem of the house-

hold,

2. prices are equal to marginal products,

3. is generated by  .
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Calibration

• quarterly periods

•  = 099, depreciation rate  = 0025, capital share  = 036

• log utility

• states and transition probabilities:

—  = 101,  = 099

— unemployment rates  = 004,  = 01

— average duration of good and bad state is eight quarters

— average duration of unemployment spell is 1.5 quarters in good

times, and 2.5 quarters in bad times
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Results

Law of motion

• in good times:

log0 = 0095 + 0962 log

2 = 999998 b = 00028%
• in bad times:

log0 = 0085 + 0965 log

2 = 999998 b = 00036%
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Castaneda, Diaz-Gimenez and Rios-Rull (2003)
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