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Old midterm question

1. Suppose the Marshallian demands for goods X and Y are given as z* = ﬁ and
Yyt = ﬁ And the indirect utility function is given as V(p,, p,, I) = o 1::13 Which
of the following is the Hicksian demands for goods X and Y7

(a) h, = % hy = %
(b) ha=L hy =5
(c) h,= p%. hy=0
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Connecting Marshallian and Hicksian demand

Duality of Marshallian (g) & Hicksian (h) Demand

U = V(pxapya I)

I =E(pg,py,U)
g(px’pwE(')) = h(px’pw U)
h(pz; y, V() = 9(Pa, Py, 1)
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Hicksian: Cobb—Douglas

U(.%'l, 372) = xcllm% a,b>0
Expenditure function:

a

1 a b _b_
E(p1,p2,U) = (a+b) Ustt a” a5 b~ ot pit? pg?

Hicksian demands:

a_ E(pU) e~ b E®U)
a+b P1 ’ 2 a+b P2

1=

Marshallian demands:
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Hicksian: Perfect Substitutes

u(x1, o) = axy + bre, a,b>0

Hicksian demands:

(U, 0> if 1L P2
a a b
(h1,ha) =3 (o U i PL o P2
" b a b

any bundle with az; 4+ bxy = U if % = %

Marshallian demands:
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Hicksian: Perfect Complements

u(z1, x2) = min{axi,bxa}, a,b>0

Hicksian demands:

Expenditure:

Marshallian demands:

bl al

1= 5 2 =
g bp1 + aps g bp1 + aps
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Hicksian: Quasi—Linear

P11 + po <U_l{(m)> o S _m

Hicksian demands:

hi =11 st [z) _ hy = U—bf(ﬂfl)

b P2

Marshallian demands:

/
X
g1 s.t. (z1) Zﬂ,
b P2
(91392) =
I —pg
g2 = —
P2
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Slutsky equation

The Slutsky equation splits the overall impact of a price change on
demand into income and substitution effects:

axm(pxapyvf) _ 8$h(px,py,g) _8xm(pxapy7[>x
Opz Opz . ol "

/

Total Effect Sub. Effect Income Effect
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Large price changes

For “large” price changes, don’t use Slutsky:

gnew _ gold
Total, = ﬁ
bz — Pz
ld
g?r;ew _ gZ
Total, = J—]
Py Pz
new __ hold
Substitution, = %
P — Py
new __ hold
Substitution, = Y f,d

P — Dy

Income, = Total, — Substitution,

Income, = Total, — Substitution,,
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Small price changes

Use Slutsky for “marginal” price changes

“Own-price”:

99 _ Oha  0Oga
Opy; Opa ol I
—~~ —~—

Total Effect  Sub. Effect Income Effect
“Cross-price”:

Ogy _ Ohy B %
Opy  Ops 01
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Elasticities

@ Economists often use elasticities to quantify price effects
- Focus on proportional effect of a change in one variable on another

- Unit-free = compare responses across consumers

@ Definition: percentage change in y when x changes 1%

A
epoe b Dy
’ Sz Az oy
dy «x
Ty
. _dln(y)
Y dln(x)
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Elasticity Examples

Find the elasticity of y with respect to x for the following functions

e y=a+bx
o y=ax

e In(y) =1In(a) + bIn(x)
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Demand elasticities

@ Price elasticity: a 1% increase in p, changes x by ¢%

0r  py
ewypz - T

Op, =«
o Cross-price elasticity: a 1% increase in p, changes x by €%

oxr  py
Opy =«

evay =
@ Income elasticity: a 1% increase in I changes x by €%

oxr I

ex’I:W.LI:
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Cobb-Douglas Elasticity

e Consider a consumer with a utility function u(z,y) = xy

@ This consumer faces prices p;,p,, and has income I.

© Find the marshallian demands

@ Find the hicksian demands

© Find price and income elasticities for both marshallian and hicksian
demands
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Cobb-Douglas Elasticity
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Practice: perfect substitutes

Suppose u(x,y) = 4z + Ty and prices are p, = 3,p, = 8 and I = 24. The

price of x then goes up to 4. What are the total, income, and substitution
effects for x, y?
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Practice: perfect substitutes
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Practice: perfect complements

Suppose u(x,y) = min{2xz, 3y} and prices are p, = 4,p, =6 and [ = 72.
The price of good x then falls to 2. What are the total, income, and
substitution effects?
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Practice: perfect complements
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