5./ For each of the utility functions find the Hicksian demand functions, hi(p1,p2, @) and ha(p1, p2, ).
(a) u(w1,22) = wfwy ™

Solution: The Hicksian demands (if both are positive) are the solution of the tangency condition,

a 2 _ P
l—a)x1 po

and the “being-on-the-indifference-curve condition”,

z4ry ™ = 4. (1)
We solve these two equations for x; and z2 to find the Hicksian demands, hi(p,u) = z; and

ha(p,u) = z2. From the tangency condition we again have

e (157) (2)-

which we substitute into (1) to yield

which solved for z; yields

s () (2))
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which substituted back into (2) yields

1—a
h2(p17p2aa) = x2:( ><pl>x1
a p2

1,2
(b) e, zs) = 22

Solution: The expenditure minimization problem (EM P) is given by

2
L1

min = p1x; + Paxo  subject to >u
x1,32>0 z2+4

Notice that for any x1 > 0, the utility function is strictly decreasing in z3, and so xo = 0 in the

solution to (EM P), and so the utility constraint becomes

and since the objective is to minimize expenditure we will consume as little of good 1 as needed to

satisfy this constraint, meaning it will hold with equality, and so
2

The Hicksian demand functions are

hl (p11p27ﬂ) = 2\/i7

h2 (plap27a) = 0.

u(zy,2) = 1 + X2

Solution: The expenditure minimization problem (EM P) is given by

min = pix1 + paxe  subject to X1+ T2 > U
r1,22>0

Because monotonicity holds, we know that the utility constraint will hold with equality at the
solution, so x1 + x9 = w, or x9 = u — x1. Plugging this into the expenditure function, we see that

consumer is trying to minimize the expression

pix1+p2 (T —x1),

which can be rewritten as

(p1 — p2) 1 + pou,



which is strictly increasing in 21 for p; > py and strictly decreasing in z; for p; < py. Therefore, the
solution is such that consumer chooses the maximum possible x; (i.e. x; = @, since anything more
would make x9 = U — 1 infeasible) when p; < p2, and the minimum possible 1 (i.e. 1 = 0) when

p1 > po. Consumer’s Hicksian demand functions must satisfy

0 ifpy > po
hi(p1,p2,w) =

u if p1 < po,

u if p1 > po
hs (p1,p2,u) =

0 if p1 < po,

and can be anything so long as hy (p1, p2, @) + ha (p1, p2, @) = u in the exact case when p; = po.
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(a) Seund maXimizes :
oy . A
max  w(¥,x, %)= NEA 2K
Xi) X, Xg

5 PIX1 + Pa%Xa t+ PaXa £M™

oy

& (%, %a, Xn/ A) = ""‘I‘xi 'x;‘z Xz 7+ A(m—px — Pgh“?g?‘g)

) o=l o
_'FOC6- %/ax‘ . Oq‘x‘ ! 'XQ. 213d3 - ﬂpl = 0 (l:)

-\ oy

Wy g X a2 3 ap=0 ()

3‘/9,(3: .zax."“sxg"{’%’@"-—a% -0 (i)

. )€ (i) = ol _ P whidh  implies x,.,_fl.ff!:.'x_
Tom O | = B =5
(0 ¢ Gige) = . ﬁ— = _.E-'— whicle .‘mPUCS %g = P3 1:(3— X
Az X Pz )

* Substituting e  solukions Hor % and %z in the budget constraint we obtain:

b o o +the. shartPe: 'F
! x on
PI% + P2 ( _Jr_m)-i—f’a( p |) (30 conclait:
/‘
o . Xi*pi o«
y+xatoy P T KA tds
'x;-—: oy ._El._ Sl Zg,*,_—.- o(a _m_ 'ﬁ)r ‘I._-.=|,a, a.nd 3.
o +dz+ kg P2 Ut oy+ay 3
() o an of +he expressions above for x*, xF and xF , the conditions 2* 50 are
atisfied , and hence the poundary constraints are satisfied- (%120, %>0,%0)
(c) we w0 compute
3X|/ %4 X,
L
which isw-ﬁ:”ajt[ewlso; the parameters, and henae.  the god s normal .
Note.: L
. ( represented a (obb-
(oo - Douglas  preferences Pm{(’ms s

w(n X2l = X ‘xlb

if a+b=| = normalized (obb-Dougias ubibiy  fumc.
a>0, b>0 — Tt X goods

a=0 — %°* neutral

a<0 — ¥%: bad



@ uly%y) = Ax' + Ay’ , m>»0 , x>0, U>0

X 4% 9% 2 =7 <0 , x>0
ot ] % whilty function is concave in X.
it is mcmasnrg{rs‘; s tlé.
(k) max A+dy st. ppeXx+pyYy<m

X

sina. etiity function (s stRictly increasing both in ¥ ond Yy , 3@ budget constraint

is satisfied-

el f= Ax"+ 431 + A(M"Px‘x-—Py.y)

. -4 i
e R N W L AR o
Yo P P
a, .. x Y 3
/ay : _:[L.y 2 _ Apy=0
&/gp: M—py-X— Py:Y =0
m Py
(e) o+_ M | _ M Y= L . -
Px 14+ Fx Px (Px+ Py) Py ""—P?- By(.Px-rfy}
@ x
(f)
L” &’XK I"ﬁy 0 —P'x __Py D i
det H = dop dosex “xy = 1 % —px 4
-3
“yp fyx Lyy -k 0 -4yH
-3
=0 - (-Px)(+Pxy “) + (-7 4
%) (7Y ) 9)(0-44* ?y)w

sine ¥*>0 and y*>0 —5 det H>0 negative definite
which means that

Hare exists a maximum.

Please note that in class
the bordered Hessian is

P2

Uz

0 P|
Pr | Uy

fa

Uz

Uyy

In the fizst row & column,
we take the deeivative of
the budget consteaint ¥
then ve take the second
deglvatives of du utitity wat
(sE & a3 gpards (shown by the
blue coler)
o e det = 0—pi (puiza=pPatiat)
+ P.'t( PiUn=Pa un)
-—
L the sign of A
deteemines « (s
positive definite o2
negative clefiite
- In _q_nd quesﬁoﬂ pe take Hu
derivative of Jagmnge se
we dicecty check tha sign
of the deteaminont.



