










Here {St+k, Bt+k}∞k=0 are asset prices consistent with the assumed pricing function. In equilibrium the

consumer holds exactly one unit of the stock and no zero-coupon bonds. Without loss of generality we

can thus introduce a bound w̄ > 1 on the asset holdings, |ws
t+k| ≤ w̄ and |wb

t+k| ≤ w̄ (∀k ≥ 0); so that (5)

defines a compact set. None of these bounds will be binding in equilibrium. Our goal is to characterize

asset prices in a particular class of equilibria (Prescott and Mehra (1980)):

Definition 1 (Stationary Recursive Competitive Equilibrium). A stationary competitive equilibrium

is defined by:

(i) A stationary pricing function q: <++ → <2+ − q(Dt) ≡ [St(Dt) Bt(Dt)]
0− from the current state of

the economy, Dt, to asset prices.

(ii) A continuous value function V : <++ ×<2 → <, V (Dt, w
s
t−1, w

b
t−1).

(iii) A consumption-portfolio choice policy ŵC: <++ ×<2 → <3+ maximizing

u(Ct) + βE
h
V (Dt+1, w

s
t , w

b
t )|zt

i
subject to the constraints (5). This maps the state variables relevant to the agent into optimizing

consumption and portfolio decisions, ŵC(Dt) ≡ [Ĉt ŵ
s
t ŵ

b
t ]
0. ŵC(Dt) takes the pricing function q(Dt)

as given.

(iv) Ĉt = Dt, ŵ
s
t = 1 and ŵb

t = 0, i.e. markets clear.

Given any continuous, strictly positive pricing function q: <++ → <2++, Prescott and Mehra (1980) show

the existence of a unique, bounded, measurable, and continuous function V (Dt, w
s
t−1, w

b
t−1) under our

continuity and boundedness assumptions on u(.) provided that the conditional c.d.f. of Dt is continuous,

and the feasible set of consumption and investment choices is compact and continuous in the state variables.

This value function satisfies the Bellman optimality equation

V (Dt, w
s
t−1, w

b
t−1) = max

Ct,wst ,w
b
t

n
u(Ct) + βE

h
V (Dt+1, w

s
t , w

b
t )|zt

io
Ct + ws

tSt + wb
tBt ≤ ws

t−1(St + Dt) + wb
t−1

Ct ≥ 0 ws
t ≤ w̄ wb

t ≤ w̄ (6)

V (.) generally depends on the assumed pricing function q. Moreover, when u(·) is concave and the budget

constraint convex, V (Dt, w
s
t−1, w

b
t−1) may also be shown to be strictly increasing and (weakly) concave.

Using continuity and concavity of the value function, existence of a recursive competitive equilibrium

follows from standard contraction mapping arguments.7

7It is easy to show that boundedness of the value function follows directly by imposing the condition ρ > πgh + (1− π)gl.
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