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Max EoiﬂtU(xt,ct), 0<pB<1 (17)
t=0
sit. e = 9(X,C € X, given (18)

&, 1S a sequence of 1.i.d.(independently and identically distributed)

random var iables.
&, 1S realized at t +1 after c, has been decided at time t.

Bellman's equation,
V(x):méax[u(x,c)+,8E[V[g(x,c,2)J|xﬂ (19)

The 1st — order condition for the problem on the RHS of (19) is

MJrlgEFg(X’C’;)V'[g(x,c,;:mx}O (20)
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4 N
Stochastic Control Problem
The value function must also satisfies (this IS analogous to eq. (9))
Vi(x)= oU[x,h(x)] LV [x,h(x)].ah(x)
OX oh(x) OX
(ag(x,h(x),é) | o
L (9(xn(x).2))1x} (21)
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Consumption with a Random Return

max EoiﬁtU(ct), 0<pB<1
t=0

st.  A,=R(A-c), t=0, A given,
and assumed that U'(c)>0, U"(c)<0.
. Bellman's equation is

V(A RL)= mS?X{U (A -s)+BEV (SRR},
where s, = A —c,
The 1st —order condition (w.rt.s,)

GV(StR,R)
o5 R
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-U I(Ct)'i'/BEt|: R, |A’R11}ZO' (22)
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Consumption with a Random Return

Then from (21),

_OU[A-h(A.R,)] ac
- oc, OA

. BE {ah(AéZI)-RV.(h(

_ [ct]{l_ah(A,Rtl)}

V'(AR)

ARL)-R.R)I A,Ru}

ac, OA
N ah(gAR‘l)[ﬁE{RtV '(h(A.R4)-R.R)IA, R_l}]

() _ah(A,Rtl)FU (@) 1
ac, oA o -

_dU(c)
B oc,
Hence, E{V '(A+1’ Rt)}: E{U I(Ct+1)}'
Substituting the above equation into equation (22), one has
U'(c)=BE[U'(c..)R | (23)
° /= an optimal saving policy function s, =h(A,R,) 1/26/2014

ﬂE{RT.V'(h(A\,Rm)'Rth)M&’Rt1};@

. (*~1st —order condition w.rt.s,)
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Let U(c,)=Inc,
Assume that R, be an i.i.d. random process such that 1<ER <(1/5°)
If c =7/A then (23) becomes

1[R[ R
M ~/E LAJ ﬂtLRt(A—y

A)} (~A.=R(A-c))

1 1
Hence, ﬁ_,b’EL/(A_}/A)},
y(A-7A)=PrA,
(1-B)rA=7*A,
S y=1-p
Then, ¢, =(1-p)A.
Notethat A =R,[A —C,]
A=R(1-7)A, (e =7A)
A =R (B)A =RAR(1-7)A = B'RRA
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