Theory of Consumer Behaviour



What is Consumer Behaviour?

* Suppose you earn 12,000 yen additionally

— How many times do you enjoy lunch with 1,000
yen (X;) and how many times do you watch movie
with 2,000 yen (X,)?

(X4, X,) =(10,1), (6,3), (3,4), (2,5), ...

— Suppose the price of movie is 1,500 yen?
— Suppose the additional bonus is 10,000 yen?



Consumer Behaviour

Feature of Consumer Behaviour
Consumption set (Budget constraint)
Preference

Utility

Choice

Demand

Revealed preference



Feature of Consumer Behaviour

Economic Entity

(EHE ) »[Firm(’JE%), Consumer (X&), Government]
][ )

Household’s income
Capital(g =), Labor(s), Stock#=t)

Rent(&#), Wage(&£), Divided (B2 &)

Goods Market gt -+—tc =)

Price
Demand

Supply

. Quantity
Consumer = price taker (it Z &%)
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Budget Set (1)

e Constraint faced by consumer

— Budget Constraint (income is limited)| Possible toconvert
Into monetary unit

— Time Constraint (time is limited) under the given

. . wage rate
— Allocation Constraint

Combine to Budget Constraint

Generally, only the budget constraint is considered
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Budget Set (2)

Budget Constraint

(without allocation constraint)

y

Demand ncome

S EATRERS)

Budget Constraint

(with allocation constraint)

Bz{XeR”

x>0, p¥ < I,xlsxl}
i=1
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Preference (1)

 What is preference?

A~ DB <¢=mmmm) A is (strictly) preferredtoB

(A is always chosen between A and B)

A~ DB ¢=mmm) A is preferred to B, orindifferent

between two
(B is never chosen between A and B)

A~B 4mmmmm) A and B is indifferent

(No difference between A and B)
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Preference (2)

* Assumption regarding to preference
1. Complete: Either A~B, A= Bor A~B issatisfied
(SEfttorse & 14)
2. Transitive : A~B and B~C then A-C
()
3. Reflexive: A=A
(E i tEor R THE)



Preference (3) — indifference curve

X)
Question
: Are these two lines satisfy the
three assumptions?
0 X, X2

Indifference curve &z
C(x)={yeR”\y~x} y

0 Xq

X, Y and z would be indifferent,
which is obviously inconsistent



Preference (4) — indifference curve

Question
Are these two lines satisfy the
three assumptions?

xz Q




Preference (5)

* Additional assumptions regarding to
preference

2. Convexity ()

(A Average

\

~

/

— There exist Utility Function

Public Economics

.

1. Monotonicity (g:a4): x >x =A>B

A(Xv Xz)
B(X, %,)

Xy

\

~

Better bundles

7/

Worse bundles

>

.~ Complete, Transitive and Reflexive
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Utility Function

 What is utility function?
Definition

VX, y c R",Xx>y<> Thereexist u:R" >R
that satisfies u(x) = u(y)

Theorem

If the preference satisfies complete, transitive,
reflexive and monotonicity, then there exist utility
function that satisfies

VX,y < R",X>=y<> There exist u:R" —> R
that satisfies u(x) > u(y)
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Utility function and Indifference curve

u(x) =u,
X2
u(Xx) = U,
y
u(x) =u,
0 X4

Indifference curve is expressed as a contour line &=#) of
an utility function
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Example of utility function

u(x) =0.5log x, +0.5log X,
15;1::5i
G
| Pretutie X
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Various Utility Function

* Ordinal utility =gsmm)
# Only the order of the utilities is meaningful

AP
— Cobb-Douglas type ﬂ&,’;(j)):;ﬂ:leoiﬂln X,

— Linear u(x, X,) = ax, + X,
— Leontief type (X, X,) = min|ax,, X, |
— CES type u(x,, X,) = (axf +b><§’)_p

e Cardinal Utility @=semm)
# The value of the utilities is also meaningful
[ ] o .
Can we express the value
of utility correctly?

Public Economics
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Choice z#R)

e Consumers are assumed to choose most
preferable bundle from their budget set

X, ‘ The utility of the right upper
indifference curve is higher

We should find a bundle

‘ whose utility is maximum
among a given budget set

0 X4
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Consumer Behaviour Model
CHEBITEIETIL)

mMax u(X,, X, ,..., X )
X

subject to

iipmgSI
I=1

x. >0 (i=1,...,n)

' Monotonical utility function
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Consumer Behaviour Model
(HBETHETIL)

Max u(X,, X, ,..., X )
X

subject to
N
Z PiX; =
i=1
Budget Se
B




First order condition
(—RE &)

L(X, A) =u(X,, X,,..., xn)—/l(zn: P, X. — Ij

oL/ox. =0: ou/ox. = AP

oL/oA=0: > px =

Public Economics
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Marginal Rate of Substitution

(MRS; PR R & =)
Xy
AX,, ,
Slope = A marginal rate of
Xy : :
substitution
0 X,

MRS measures the rate at which the consumer is
just willing to substitute one good for the other



Graphic illustration of
first order condition

marginal rate of substitution
(FRFREFER)
= market rate of substitution

(im & ER)

ou/ox;  p;
ou/ox; P,
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Demand ==

* The consumer’s demand function give the optimal
amount of each of the goods as a function of the
prices and income faced by the consumer

Solution of the Consumer behaviour model
= X (Pys Pases Pos 1)

P

(Marshallian) demand function

(= v L D) BRI
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Example

* Find demand function with Cobb-Douglas type utility

function

u(x,,X,) = X*x4 — max
subject to
PX + PoX, =

@

‘I Hint:
It is easier to solve if we assume Cobb-Douglas type utility
function as U(X,,X,) =alnx + AIn x,

Public Economics
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Answer

 First order condition

L=alnx +bInx, —A(px + p,x, — 1)
oL a
x x =0

X, % il 1 =
»‘ OL b a/i—p1xl+pzxz | =0
— =—-]p,=0
0%, X

* Rewrite above equations using MRS
% _ Py
< b/x;

\p1X1+ P,X, —1 =0




Answer (Cont)

* By solving those equations

—

a |
Xl(p1’ P2, I):

a+b p,

b |
a+b p,

X, (Pys Py 1) =

—




Homogeneous function

Definition
If a function f(x) satisfies following feature,

then fis said to be homogeneous of degree k;
(kR R %)

Vt>0,xeR",
f(tx)=t"f(x)



Question

Assume Cobb-Douglas type utility function and
proof following propositions

1. Demand function is homogeneous with
degree O

2. Demand function is monotonic decrease (s
@ 4) with regard to price and monotonic
increase (1M with regard to income



Answer

a |
%(p. pz’I):a+b P
1
1. a tl
Xl(tp11tp21t|):a+btp — 1(pl’p2’|)
1

2. It can easily be shown from above demand
function



Indirect Utility Function (s R

* A consumer’s indirect utility function v(p,l) gives the
consumer’s maximal utility when faced with a price p
and an amount income |. It represents the
consumer’s preference over market conditions.

v(pg,.oo Py 1) = max u(xg,..., X )

n
subject to Z p.X = |
i—1

Identity (g%=)
V(PLreees P 1) =U((PLyeeer Py 1 )reeer X (PLyeees Py 1))
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Example

. Find indirect utility function whose utility
function is Cobb-Douglas type

. Proof following identity between indirect
utility function and demand function

Roy’s identity (m1migzst)

Public Economics
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Answer

From the identify, ) b
V(pl’pz’l):( a |j( b | j _ a1
a+bp, ) \la+bp, (a+b)* pip;
(In case n=2)
We can get derivative of indirect utility function as
following; oV ou 0% au OX, and OV OuU 0% 6u OX,
op,  ox, dp, | ox, op, ol ox, ol ox, ol

Then, if we differentiate the budget constraint (plxla“;( P2X, =1)

with respect to p, (with fixed I), we can get x, + p, =—=~+ p, —=
P, op,
OX, OX,
Also, by differentiating by |, we can get p,—*+p, —=>=1

From those equations and the condition of utility l
maximisation ((6u/éx,)/(6u/ax,)= p,/ p,), we can obtain
v/ opy Q.E.D.
) ) I -
x(Py P2, 1) Y




Income change and Demand

* Superior good (Lt ##)
— Good whose demand increases as income increase
— Example: Luxury goods

* Intermediate good (+riEh
— Good whose demand is stable against income
— Example: Tissue paper
* Inferior good (F#8t)
— Good whose demand decreases as income increase
— Example: Substitution of rice (such as potato)



Price change and Demand

* Ordinal good (E#8#)
— Good whose demand decrease as it’s price increase
— Example: Beer

e Giffen good (¥voz B

— Good whose demand increase as it’s price increase

Giffen good
Good 1

— Example: Substitution of rice (such as potato)

X5 Ordinal good X,

Price Xl Price Xl
decrease Reduction in decrease
Public Economics demand for good 1 33



Another approach describing
Consumer Behaviour

N

Public Economics 34




Expenditure Minimisation Problem
(32t R/ IME RS RE)

n
min ) p;X
* A
subject to

u(X,..., X, )=>u

* Expenditure function xmmsm  e(p,u)
* Hicksian demand vszom=sm h(p,u)



Expenditure Function

Expenditure Minimisation Problem

e(pyye.e PraU)= min > pix,
=1

i
Expenditure bi
ect to >

First Order Condition
p, ou(x,...,x,)/ox

p;  OU(Xyees X, )/OX;

u(x,...,x,)=u

Public Economics
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Hicksian Demand Function

* Solution of Expenditure Minimisation Problem

h(p,u)

. Identlty( 3

N

J

h(p v(p, 1))=x(p, 1)

e(p,v(p,1))=1
v(p.e(p,u))=

x,(p,e(p,1))=h(p,u)

>~

~

Public Economics

h
-

ﬁp,V(p, )= 1
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Feature of Expenditure Function and
Hicksian Demand Function

* Expenditure Function (e(p,u) ) is homogenous
of degree 1 with regard to p. Expenditure
Function is increasing function with regard to
P and u.

. Identity(fﬁ%"t)
e(p,u)= Z p.h (p.u)

8e( u)
h(p,u)= 82.




Income Effect and Substitution Effect
(FTEHEREREDR)

* The effect of changing the price of goods
= Income Effect + Substitution Effect

Pivot (which represents the
—~ price of goods 1 change but
the price income stays fix ) gives the
S substitution effect, and Shift
(which represents the change
of income) gives the income
effect

Substitution Income

Public E i 29
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Income Effect and Substitution Effect
(TR EREDR)

e Substitution effect... the change in demand
due to the change in rate of exchange
between two goods

If the price of good 1 decreases,

the price of good 2 increases relatively

* Income effect ... the change in demand due to
having more purchasing power

If the price of good 1 decrease,

the substantive income will increase

Public Economics 40



SLUTSKY Equation
(RILYF—HER)

* Equation representing the relationship

between Income Effect and Substitution Effect

(i.e. The effect of changing the price of goods
= Income Effect + Substitution Effect)

ox.(p,1) oh(p,vip, I ox. (p, |
ésj )_ (papfp )y (o.1) g? )

Substitution Effect
] . " Income Effect
(with a given utility)

Public Economics 41




Proof

From the identify of the relationship between the Hicksian
demand function and the Marshallian demand function, we can

have  x (p,e(p,v))=h(p,v) , e(p,v)=1

By substituting the 2" equation to the 15t equation and then
differentiate by p;, we can get px. 6x oe oh

op, ol op, op,

h;(p,v)=x;(p.e(p,V))

Furthermore, since 8e
oo,

i
wecanget OX _dn  OX
op. op, ol

J J



Relationship between Each Function

Utility Expenditure
maX|m|sat|on SLg(TSK;] Eq“%‘;‘o” mlnlmlsatlon

Marshallian \
demand function

Xi(p’ I)

Roy’s identity
x(p.1)= ‘jvv((p ,'))// b

Indirect utility
function

v(p, 1)

\_

/

apJ

op, il

Public Economics

Hicksian
demand function

h, (p, H)

u)

oe(p,
Ihu(plu) azi

Expenditure
function

e(p,u)

/
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Consumer’s Surplus
CHEARE)

 Evaluation of Benefit
‘ Cost-benefit analysis &mEz5#)

 Consumer’s Surplus

— The difference between the maximum price a
consumer is willing to pay and the actual price
they do pay



Consumer’s Surplus
? (HEERE) g

Suppose you have three computers and your
friends are willing to pay following amount of
money to get the computer. How much would
you charge to your computer?

¥70 thousands ! How much
would A and D

Mr. A : thousands ?

Mr. B : thousands
Ms. C: thousands
Ms. D: thousands

A D C B
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Consumer’s Surplus
CHEERE)

Inverse of Demand Function

Public Economics 46



Producer’s Surplus
(EEARE)

Supply Function

Public Economics
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Social Surplus
(fL = HIRF)

Public Economics
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Compensating Variations
(FRIEZE D)

Compensate for
increase pl

CV represents for the
change in income
necessary to restore
the consumer to
his/her original
indifference curve

Xy
Increase pl

Public Economics 49




Equivalent Variations

Pay back income

(FmE )

EV represents for the
amount of income to
be taken away from
the consumer before
the price change to
leave him/her as well
off as (s)he would be
after the price change

Xy
Increase pl

Public Economics 50



CV-

Xy

Comparison between CV and EV

Public Econom ics
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Comparison between CV and EV

e Basically, |[CV|#|EV|
— The amount of money that the consumer would

have to pay to compensate him/her for a price
change would be different from the amount of
money that the consumer would be willing to pay

to avoid a price change
 However, |CV|=|EV] in the case of quasilinear
utility CE#R R A)
— where the indifference curves are parallel



In case of Quasilinear Utility

X2 Utility X2
difference \
O Xl() Xl

e Utility difference is the same regardless of initial solution

Public Economics 53



