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The Problem
Let�s focus on a dynamic programming problem of the following type:

V (a; y) = max
c;a0

u (c) + �E [V (a0; y0) jy]

s:t: :

�
c+ a0 = a (1 + r) + y

a0 � �� ; (1)

where y 2 Y follows a �nite-state Markov process (if not, discretize it), and r is deterministic. In
this particular case we take r as a constant.
The Euler Equation (EE) is

u0 (c) � � (1 + r)
X
y02Y

� (y0; y)u0 (c0) ; " = " if a0 > ��: (2)

The Endogenous Grid Method
Let�s keep in mind that we are interested in de�ning our policy functions on the grid GA � Y

where GA = f��; a2; : : : ; aNag and Y = fy1; : : : ; yNg :

1. Let�s make an initial guess about our policy c (a; y) : Let�s call it cg0 and say

cg0 (a; y) = ra+ y; (3)

where g stands for "guess". (This is the policy function when we have cuadratic utility
function, income follows a random walk and � (1 + r) = 1:)

2. Following our guess, the RHS of the EE is

B (a0; y) := � (1 + r)
X
y02Y

� (y0; y)u0 (cg0 (a
0; y0)) : (4)

Notice that we are using the grid GA � Y for tomorrow�s consumption.

3. The above equation, together with the EE, yields a today�s-consumption function, cE0 , de�ned
on the grid GA � Y :

cE0 (a
0; y) = (u0)

�1
(B (a0; y)) : (5)

(E can stand for "Euler" or "endogenous").

Notice that this is odd.:cE0 is not a function of the current states. Therefore, it is not a
policy function, so this cannot be our "updated" guess.
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4. The Endogenoud Grid. From the budget we obtain a function aE0 : GA � Y ! R de�ned by

aE0 (a
0; y) := (1 + r)

�1 �
cE0 (a

0; y) + a0 � y
�
: (6)

(here, E can stand for "endogenous"). This function tells us what is the level of initial assets
that would lead the consumer to have, when current income is y and there are no borrowing
constraints; a0 assets tomorrow.

This function generates an endogenous grid GEA;0.

Important: this is not the grid we care about, that is, we still want our policies to be de�ned
on the original grid GA � Y: GEA is just a tool that will help us in the update of our guess.
Question: What if aE0 (a

0; y) < �� for some (a0; y) 2 GA � Y ? It doesn�t matter. We are
worried about the policies. As long as the policies yield outcomes in the desired ranges, we
are �ne. And we are going to make this happen. See below.

5. The Update of the Guess. We want to compute our updated guess, cg1; for values on the grid
GA � Y: The tools are cE0 and our endogenous grid GEA;0:
So, take a point in the grid GA � Y; say (ai; yj) :

(a) First, check that ai is bigger or smaller than

aE�0 (yj) := a
E
0 (��; yj) : (7)

aE�0 (yj) is the value of today�s assets that, for income yj ; would lead the agent to bind
the constraint. The idea is that, because of monotonicity, if the current assets (when
income is yj) are smaller than aE�0 (yj) ; the constraint will bind, and if they are above
this level, the constraint will not be relevant.

(b) If we have that ai > aE�0 (yj) ; for de�ning c
g
1 at (ai; yj) we will make a linear interpo-

lation of cE0 :
For this, �rst notice that, for our given yj ; aE0 (GA; yj) gives us a bunch of today�s assets
values, each corresponding to a value of tomorrow�s assets. We want to pick the two of
them that are closest to our ai: Let�s de�ne

m (ai; yj) := max
�
x 2 aE0 (GA; yj) : x � ai

	
; (8)

and
M (ai; yj) := min

�
x 2 aE0 (GA; yj) : x � ai

	
: (9)

So, these are the numbers a; b 2 aE0 (GA; yj) such that ai 2 [a; b] : Tipically we will have
m (ai; yj) < M (ai; yj) (that is, typically, ai will be not a value in aE0 (GA; yj)).
The interpolation:

cg1 (ai; yj) :=
M � ai
M �mc

E
0 (m; yj) +

ai �m
M �mc

E
0 (M;yj) ; (10)

where the dependence of m and M on (ai; yj) is understood.
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The existence of m will never be a problem since we know that in this case we have, at
least, aE�0 (yj) as a candidate. What if M does not exist? We choose to extrapolate, so
in this case

cg1 (ai; yj) := c
E
0 (m; yj) + (ai �m)

cE0 (m; yj)� cE0
�
m(�1); yj

�
m�m(�1)

; (11)

where m(�1) := max
�
x 2 aE0 (GA; yj) : x < m

	
: Notice that we are using the slope of

the last two points.

(c) If we have that ai � aE�0 (yj) we cannot use cE0 (since it comes from the EE holding with
" = "). The constraint will bind, so we have to use the budget constraint with a0 = �� :

cg1 (ai; yj) = ai (1 + r) + yj + �: (12)

We have now our function cg1 de�ned on every point in the gridGA�Y:We have completed
our update. Now we compare this to the old guess to see whether there was convergence
or not.

6. Convergence. For a predetermined level of tolerance " > 0; compare cg1 with c
g
0 in the following

way:
max
i;j

fjcg1 (ai; yj)� c
g
0 (ai; yj)jg < ": (13)

If the above inequality is true, declare convergence. If not, go to step 2 with the new guess
cg1:
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