
Problem Set #4

Econ 8105-8106
Prof. L. Jones

1. Write the following models in cannonical form:

(a) Human Capital

max
1X
t=0

�tu(ct; lt)

s:t:ct + xt � F (kt; htnt)
kt+1 = (1� �k)kt + xt
ht+1 = (1� �h)htv(nht )
nht + nt + lt = nt

non neggativity

(b) One Sector Growth Model with multiple capital goods:

max
1X
t=0

�tu(ct; lt)

s:t:ct + x1t + x2t + ::++xJt � F (k1t:; ::; kJt; nt)
kjt+1 = (1� �)kjt + xjt
nt + lt = nt

non neggativity

2. Do problems 3.5, 3.6 (b), 3.8 and 4.4 from the Stokey, Lucas and Prescott (SLP) book.

3. Consider the in�nite-horizon sequence problem (SP) and the functional equation (FE)
(you know what they are by now). Suppose that, in (SP),

given any x0, there is a x
~

� 2 �(x0) such that
1X
t=0

�tF (x�t ; x
�
t+1) = V

�(x0)

and in (FE),

given any x, there is a y� 2 �(x) such that v(x) = F (x; y�) + �v(y�).

Prove Theorems 4.2 and 4.3 from SLP with these additional assumptions.
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4. Consider the following finite-horizon sequence problem:

max
x
~
2�(x0)

TX
t=0

�tF (xt; xt+1)

where x
~
= (x0; x1; : : : ; xT+1), and �(x0) =

n
x
~
: xt+1 2 �(xt) 8 t = 1; 2; : : : ; T

o
, for a

�xed correspondence � that describes feasibility in each period.

Let�n(xn) =
n
x
~

n = (xn; xn+1; : : : ; xT+1) : xt+1 2 �(xt) 8 t = n; n+ 1; : : : T
o
be the set

of choices that are feasible from xn, for all n = 0; 1; : : : ; T ,

and for all x
~

n 2 �n(xn),

let un(x
~

n) =
TP
t=n

�t�nF (xt; xt+1),

and let V �n (xn) = sup
x
~

n2�n(xn)
un(x

~

n), for all n = 0; 1; : : : ; T .

Prove analogues of Theorems 4.2 and 4.3 from SLP in this case - that is, de�ne the
appropriate functional equation problem corresponding to this sequence problem, and
relate the functions V �n and the solutions of these equations.

(Note 1: since there are T + 1 functions V �n (one for each n = 0; 1; : : : ; T ), you will
need T + 1 value functions vn.)

(Note 2 - regarding assumptions: do Assumption 4.2 and condition (8) in Theorem
4.3 have any use in the �nite-horizon case? Should they be replaced with something
else?)

(Note 3: you may assume what was assumed in Problem 3 above, i.e. that the sup�s
in each problem are attained by some element of the feasible set.)
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