
1 main.m

% Solv ing an Aiyagar i model economy
% by Espen Henriksen

c l e a r a l l ; % c l e a r s a l l v a r i a b l e s from the memory
c l o s e a l l ; % c l o s e s a l l f i g u r e s
t i c % s t a r t s the ” stop watch”

alpha = . 3 5 ;
d e l t a = . 0 2 5 ;
gamma = 5 ;
beta = . 9 8 ;
sigma = 2 ;

Pi = [ . 9 8 .02
.40 . 6 0 ] ;

dim = 2 ; % Number o f va lue s the exogenous s t a t e v a r i ab l e might take
ag = 51 ; % Number o f g r id po in t s f o r both the con t r o l var and s t a t e var k
alow = 220 ;
ahigh = 450 ;
agr id = l i n s p a c e ( alow , ahigh , ag ) ’ ;

param = [ Pi ( : , 1 ) ’ Pi ( : , 2 ) ’ alpha de l t a gamma beta sigma dim ag alow ahigh ] ’ ;

%ks ta r = b i s e c t i o n ( ’ a i yagar i ’ , 1 00 , 600 , param ) ;
k s ta r = newton ( ’ a i y a ga r i ’ ,100 , param ) ;

[ k1 , d i s t ] = a i y aga r i ( kstar , param ) ;

p l o t ( agr id , d i s t ) ;

tmp = Pi ˆ10000;
tmp = tmp ( 2 , 2 ) ;
f i g u r e ; p l o t ( agr id , d i s t ( : , 2 ) / tmp)
p r in t −depsc2 d i s t cond u . eps

2 bisection.m

f unc t i on ks ta r = b i s e c t i o n (FUN, a , b , param ) ;

[ k1 d i s t ] = f e v a l (FUN, a , param ) ;
f a = a − k1 ;
f p r i n t f ( ’ B i s e c t i on : \ t a = %3.8 f \ t f a = %3.8 f \n ’ , [ a f a ] ) ;

[ k1 d i s t ] = f e v a l (FUN, b , param ) ;
fb = b − k1 ;
f p r i n t f ( ’ B i s e c t i on : \ t b = %3.8 f \ t fb = %3.8 f \n ’ , [ b fb ] ) ;

d i f f = 1 ;
c onvc r i t = 10ˆ−5;
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whi le d i f f > convc r i t
c = ( a+b )/2 ;
[ k1 d i s t ] = f e v a l (FUN, c , param ) ;
f c = c − k1 ;
f p r i n t f ( ’ B i s e c t i on : \ t c = %3.8 f \ t f c = %3.8 f \n ’ , [ c f c ] ) ;
i f f c ∗ f a < 0

b = c ;
fb = f c ;

e l s e
a = c ;
f a = f c ;

end
d i f f = abs ( f c ) ;

end

return

3 newton.m

f unc t i on ks ta r = newton (FUN, k0 , param ) ;

h = 10ˆ−7;

f p r i n t f ( ’Newton : \ t k0 = %3.8 f \n ’ , [ k0 ] ) ;

d i f f = 1 ;
c onvc r i t = 10ˆ−6;
whi l e d i f f > convc r i t

fk0 = k0 − f e v a l (FUN, k0 , param ) ;
fk0p lush = ( k0+h) − f e v a l (FUN, k0+h , param ) ;
fk0minh = (k0−h) − f e v a l (FUN, k0−h , param ) ;
dfk0 = 1/(2∗h )∗ ( fk0p lush − fk0minh ) ;

k1 = k0 − fk0 /dfk0 ;

d i f f = abs ( k0 − k1 ) ;
f p r i n t f ( ’Newton : \ t k1 = %3.8 f \ t d i f f = %3.8 f \n ’ , [ k1 d i f f ] ) ;
k0 = k1 ;

end

ks ta r = k1 ;

re turn

4 aiyagari.m

f unc t i on [ k1 , d i s t ] = a i y aga r i ( k0 , param)

Pi ( : , 1 ) = param ( 1 : 2 , 1 ) ;
Pi ( : , 2 ) = param ( 3 : 4 , 1 ) ;
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alpha = param ( 5 ) ;
d e l t a = param ( 6 ) ;
gamma = param ( 7 ) ;
beta = param ( 8 ) ;
sigma = param ( 9 ) ;
dim = param ( 1 0 ) ;
ag = param ( 1 1 ) ;
alow = param ( 1 2 ) ;
ahigh = param ( 1 3 ) ;

N = Pi ˆ10000;
N = N( 1 , 1 ) ;

% Compute p r i c e s −− i e . wage and r en t a l r a t e s
r = alpha ∗gamma∗( k0/N)ˆ( alpha−1) − de l t a ;
w = (1−alpha )∗gamma∗( k0/N)ˆ( alpha ) ;

ag r id = l i n s p a c e ( alow , ahigh , ag ) ’ ;

c = ze ro s ( ag , ag , dim ) ;
u = ze ro s ( ag , ag , dim ) ;

% i i s a counter f o r the exog . s t a t e v a r i ab l e e , u
% j i s a counter f o r the endogenous s t a t e v a r i ab l e a
% m i s a counter f o r the c on t r o l v a r i ab l e a ’

warning o f f ; % d i s ab l e warning f o r tak ing log o f ze ro ( j u s t annoying )
f o r i = 1 : dim

f o r j = 1 : ag
f o r m = 1 : ag

i f i == 1
c ( j ,m, i ) = (1+r )∗ agr id ( j ) + w − agr id (m) ;

e l s e i f i == 2
c ( j ,m, i ) = (1+r )∗ agr id ( j ) − agr id (m) ;

end
i f c ( j ,m, i ) < 0

c ( j ,m, i ) = 0 ;
end
i f sigma == 1

u( j ,m, i ) = log ( c ( j ,m, i ) ) ;
e l s e

u( j ,m, i ) = ( ( c ( j ,m, i ))ˆ(1− sigma)−1)/(1− sigma ) ;
end

end
end

end
warning on ; % turn warnings on again
c l e a r c % f r e e up memory
c l e a r i j m n % c lean up

v = ze ro s ( ag , dim ) ;
Tv = ze ro s ( ag , dim ) ;

c onvc r i t = 1E−11; % chosen convergence c r i t e r i o n
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d i f f = 1 ; % a rb i t r a r y i n i t i a l va lue g r e a t e r than convc r i t
i t e r = 0 ; % i t e r a t i o n s counter

whi l e d i f f > convc r i t
d i f f = 0 ;
f o r i = 1 : dim

ob j fn ( : , : , i ) = u ( : , : , i ) + beta ∗( Pi ( i , 1 ) ∗ ( ( v ( : , 1 ) ∗ ones (1 , ag ) ) ’ ) )+ . . .
( Pi ( i , 2 ) ∗ ( ( v ( : , 2 ) ∗ ones (1 , ag ) ) ’ ) ) ;

Tv ( : , i ) = max( ob j fn ( : , : , i ) , [ ] , 2 ) ;
end
d i f f = norm(v−Tv ) ;
v = Tv ;
i t e r = i t e r + 1 ;

end
f p r i n t f ( ’ Value fn i t e r a t i o n s : %5.0 f ’ , i t e r ) ;

f o r i = 1 : dim
ob j fn ( : , : , i ) = u ( : , : , i ) + beta ∗( Pi ( i , 1 ) ∗ ( ( v ( : , 1 ) ∗ ones (1 , ag ) ) ’ ) ) + . . .

( Pi ( i , 2 ) ∗ ( ( v ( : , 2 ) ∗ ones (1 , ag ) ) ’ ) ) ;
[ tmp1 , x1 ] = max( ob j fn ( : , : , i ) , [ ] , 2 ) ;
a g r i d r u l e ( : , i ) = x1 ;
adec ru l e ( : , i ) = agr id ( a g r i d r u l e ( : , i ) ) ;
i f i == 1

cdec ru l e ( : , 1 ) = (1+r )∗ agr id + w − adec ru l e ( : , 1 ) ;
e l s e i f i ==2

cdec ru l e ( : , 2 ) = (1+r )∗ agr id − adec ru l e ( : , 2 ) ;
end

end

c l e a r i t e r i ob j fn v Tv x1 tmp1

% Uniform i n i t i a l d i s t r i b u t i o n
d i s t = ones ( ag , dim )/(2∗ ag ) ;

d i f f = 1 ;
i t e r = 0 ;

whi l e d i f f > convc r i t
nd i s t = ze ro s ( ag , dim ) ;
%
f o r i = 1 : dim

f o r j = 1 : ag
%
f o r p = 1 : dim

f o r q = 1 : ag
i f a g r i d r u l e (q , p ) == j

nd i s t ( j , i ) = nd i s t ( j , i ) + Pi (p , i )∗ d i s t (q , p ) ;
end

end
end

end
end
d i f f = norm( d i s t−nd i s t ) ;
d i s t = nd i s t ;
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i t e r = i t e r + 1 ;
end

f p r i n t f ( ’ \ t I t e r a t i o n s on the d i s t : %5.0 f ’ , i t e r ) ;

k1 = agr id ’∗ d i s t ( : , 1 ) + agr id ’∗ d i s t ( : , 2 ) ;
newr = alpha ∗gamma∗( k1/N)ˆ( alpha−1) − de l t a ;
neww = (1−alpha )∗gamma∗( k1/N)ˆ( alpha ) ;
r = newr ;
w = neww ;
f p r i n t f ( ’ \ t r = %1.6 f \ t w = %2.6 f \n ’ , [ r w ] ) ;

r e turn
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Figure 1: Asset distribution conditional on being unemployed,
1551 grid points
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