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1. Consider the model in class that was solved using the informal
perturbation method. Assume for simplicity thatn = g=A =N =
0. Let V(K;, A;), denote the value function be the expected present
discounted value from the current period forward of lifetime utility
of the representative individual as a function of the capital stock
and technology.

e Explain intuitively why V() must satisfy

V(Kt, At) = m(ll‘chlt{[lnct—}‘bln(l _lt)] +€7pEt [V(Kt+1, At-l—l)]}

where the condition is called Bellman’s Equation. Given the
log linear structure of the model in class, let us guess that
V(-) takes the form V (K, Ay) = By + BelnK; + BalnA;, where
the values of 3 are to be determined. Substituing this conjec-
tured form and the fact that Ky = Y; — C; and Ey[inA; 4] =
palnAsinto the Bellman’s equation yeilds

V(K Ay) = maze, 1, {[Inc,+bln(1—1;)|+e™?[Bo+Brln(Yi—Ci)+BapalnA,)]}

Find the first order condition for C;. Show that it implies that
% does not depend on K; or A;.

e Find the first order condition for /;. Use this condition and the
result in the above bullet to show that [; does not depend on
Kt or At'

e Substitute the production function and the above bullets for
the optimal C; and [; into the equation above for V(-) and
show that the resulting expression has the form V(K;, A;) =
By + BrInK; + B4InA;.



e What must B and 34 be so that ﬁ}( = [k and 5:4 = (4.

e What are the implied values of % and [ 7 Are those the same
found in class when n =g =07

2. Consider the model we did in class with the modification that
the utility function is
b(1— 1)
ut — lnCt _|,_ Q
1—7
where b > 0, and v > 0.

e FFind the first-order condition that relates current leisure and
consumption given the wage.

e With this change in the model, is the saving rate, s, still con-
stant ?

e Is leisure per person (1 — () still constant ?

3. Define T : C[0, 3] — C0, 3] by

Tt =1+ | “u(s)ds

for all uw € C[0,1]. Can you identify a function that is a fixed point
of T'?

4. Let yo be the constant function 1 on the interval [0, 1]; i.e.,
yo = 1Vt € [0, 1]. Let the operator be defined as before:

T =1+ | “u(s)ds

and define y; = Tyo, yo = TY1,eeevvvs Yp = Tyn_1. Construct
y1(t), y2(t), y3(t), y4(t). Can you conjecture what the limit of y,,(t)
isasn — oo 7



