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Exercise

MWG 6.C.15

The problem can be written as,

max EU(z1, 2) = maZy, z,7u(r1 + az2) + (1 — m)u(xg + bxs)
T1,T2

Subject to
xr1 + o = 1

xr1,T2 € [O, 1]

If we substitute 1 = 1 — x5, we get,

m?oxll EU(x1,22) = marg,epo,ymu(l — x2 + axa) + (1 — m)u(l — z2 + bao)
z2€|0,

(a) Since the decision maker is a risk averter, v”(.) < 0.

OEU (z»)

5 =7u'(1 — 22 +axz)(a—1)+ (1 —m)u' (1 — 22 + bza)(b—1)
o

O2EU ()
0x3

One necessary condition for the demand for the riskless asset to be strictly positive is,

=qmu’ (1 — g +axs)(a—1)* + (1 — m)u” (1 — 2 + b)) (b— 1) <0

M ‘12:1< 0
8.732

Therefore,

8EU($2)

s lop=1= 7t/ (1 — 22 + axa)(a — 1) + (1 — m)u' (1 — x2 + bwa) (b — 1)|4,=1< 0
= mu/(a)(a—1)+ (1 —m)u'(b)(b—1) <0

Being a sufficient and necessary condition due to concavity.
Alternatively, a simple necessary condition is min{a, b} < 1.

(b) One necessary condition for the demand of the risky asset to be strictly positive is,

E
OEU (z2) o> 0
81‘2

= ma—1)+(1-mm0b-1)>0
(¢) First order condition for the utility maximization,

OEU (z»)

5 =mu' (1 — x5 +axs)(a— 1)+ (1 —m)u' (1 — 22 + bzo)(b—1) =0
2



(d) Notice that 1 =1 —2z9 = dx1 = —dxa, so,

ey 422
da
Then,

- <7ru’(1 —ry+ary)(a—1)+ (1 —m)u' (1 — 29 + bxa) (b — 1)> 0

d d
m(a—1u" (1 — 2o + axg)(—% +zo + a2

T )+ (1 — 29 + azs) + (1 — m)u’ (1 — 29 + bag) (b — 1)?
m(a — Du" (1 — z9 + axe)xs + w0/ (1 — x2 + axs)

mla—1)2u"(1 — z9 + axs) + (1 — m)u” (1 — 29 + bxg)(b—1)2
A particular analysis of the signs of the ratio above taking into account that «”(.) <0 and a < 1, gives,

d.rg

222
da

dl‘g

da

(e) Since 7 is the probability of getting a payment of a on the risky asset, and we know a < 1, the larger pi gets,
the more we will invest in the riskless asset instead, therefore iifrl > 0.

(f) In this case we take derivative of m on FOC.

d d
w (1 — 29+ axs)(a—1)+m(a—1)u" (1 — 22 + axs)(— T2 | o222

—_ p— p— / —
e adﬂ) (b—1Du'(1 — zo + bxo)

(1= m)(b— 1)u(1 — s + baa) (— 22 4 02y

dm dm
u' (1 — 9 + axg)(a —1) — (b— 1)u' (1 — 29 + bag) + m(a — 1)%u” (1 — 2o + axg)%
m
(1= m)(b— 120" (1 —p + baa) 22 —
dm
(1—7)(b—1)*u" (1 —zo+bxy) +7(a—1)*u" (1 — 29+ axs) % = (b—1)u'(1—z2+bxs) —u' (1 —23+axs)(a—1)
7r
dry (b—Du'(1 — xg + bxo) — /(1 — 29 + azxs)(a — 1)
dr (1 —m)(b—1)2u"(1 — x9 + bxy) + m(a — 1)2u"(1 — 29 + axy)
deQ
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= 4o = 0
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