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3.The Indirect Utility Function




The relationship among prices, income, and tNe
maximised value of utility can be summarised
as follows

v(p,y)=maxu(x) st p-x<y

The maximum level of utilitythat can be achieved
when facing prices p and income Yy therefore will be
that which is realised when x(p, y) is chosen. Hence,

v(p,y)=u(x(p,y))
X" =x(p, y)




Homogeneous of degree zero in (p, V)

Strictly increasing iny
Decreasing In p
Quasiconvex in (p, Yy)
Roy's identity

ov(p®,y° )/ op
ov(p®, y° )/ ey

Xi(po’yo):_

Properties of the Indirect Utility Function
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Because u(-)is strictly increasing
v(p,y)=maxu(x) st p-x=y
xeRY
The Lagrangianis
L(x,A)=u(x)+My—p-x)
Thenthereisa ™ e R such that
aL(x",2") _ aulx )—x*p. o i1 :

OX. OX. T
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According to the Envelope theorem

vp.y) _aLb ) e
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Let x° solves the maximisation problem when p =p°
that is v(po, y): u(xo) (xo :x(po, y))
Set p°>p' so (po —pl)-x0 >0 (since X" > O)
Hence p'-x° <p°-x°<y so x°is feasible when p =p*

Sov(p,y)=u(x?)=v(p®,y) as desired
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{ X|p*- x<y} (oudgetset availableat(pl,yl))

B’

{ X|p-x<y } (oudgetset availableat (pz,yz))

_{ X|p'-x< y} (oudgetset availableat (pt,yt )

p' =tp" +(1-t)p
y' =ty +(1-t)y?




L 4b
SASA

1949

If xeB'thenxeB*UB? for Vte|0]]
Supposethere are some X € B' suchthat x ¢ B* and x ¢ B*
Then p*-x> y',p®-x>y*,hencep' x> V'
But It contradicts our original assumption.
Therefore, if x € B' thenx e B'UB? for Vte[0/]
Hence v(pt, yt)s max [v(pl, yl), v(pz, yz)] for Vte|0]]
v(p, y)is quasiconvexin(p,y)
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As for Roy's identity,
according to the Envelope theorem

A =ov(p,y)/dy >0
ov(p,y) oL(x" ") ey

op op

Therefore
_ ov(p, y)! ap, _TAX
ov(p, y)! oy A !




