Problem Set #4

Econ 8105-8106
Prof. L. Jones

1. Write the following models in cannonical form:

(a) Human Capital

max Z Buler, 1t
t=0

s.t.cy + xy < F(ky, hyny)
kipr = (1 — )by +
hevr = (1= dn)hev(ny)
nl' +n+1lL=n

non neggativity

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

max i ﬁtU(Ct, lt)

t=0
sit.cp 4+ Ty + Toy + .+ Fxg < Fkuye, o kg, ng)
Kjp1 = (1 = 0)kje + x4
ng + 1l =1y

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

given any xg, there is a z* € II(xg) such that BYF(xf, xf ) = V*(xo
1 tr Lit1
t=0

and in (FE),

given any z, there is a y* € I'(x) such that v(z) = F(z,y") + pv(y”).

Prove Theorems 4.2 and 4.3 from SLP with these additional assumptions.



4. Consider the following finite-horizon sequence problem:

T

max Z 5tF (74, T411)

el
z€ll(zo) {—

where © = (zg,x1,...,2Z741), and I(xg) = {@ s a1 € D(ay) VE = 1,2,...,T}, for a

fixed correspondence I' that describes feasibility in each period.

Let IT,,(x,) = {x" = (Tn, Tty ry1) s T € () VE=n,n+1,.. .T} be the set
of choices that are feasible from z,,, for all n =0,1,...,T,

and for all 2™ € I1,,(x,),

T
let un(z") = Y B (@, Ti4),

t=n
and let  V*(xz,)= sup w,(z"), foralln=0,1,...,7.

2" €lln (zn)
Prove analogues of Theorems 4.2 and 4.3 from SLP in this case - that is, define the
appropriate functional equation problem corresponding to this sequence problem, and
relate the functions V,* and the solutions of these equations.

(Note 1: since there are 7'+ 1 functions V,* (one for each n = 0,1,...,7), you will
need T + 1 value functions v,,.)

(Note 2 - regarding assumptions: do Assumption 4.2 and condition (8) in Theorem
4.3 have any use in the finite-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.)



