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Topics

- Utility Theory (Cardinal Approach)
- Utility
- Marginal utility
- Law of diminishing marginal utility @om\‘
- Indifference Curve Theory (Ordinal Approach)
- Indifference curve
- Marginal rate of substitution

- Budget line
- Consumer equilibrium

- Demand curve derivation
- Applications



Part I: Utility Theory (Cardinal Approach)

- Utility is the satisfaction or well-being that a consumer
receives from consuming some good or service.

»Economists assume that, in making their choices,
consumers are motivated to maximize their utility.

- Total utility is the total satisfaction resulting from
consumption of a given commodity by a consumer.

( MWL)
- Marginal utility is the additional satisfaction obtained by
a consumer from consuming one additional unit of a

commodity. \
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Example: Utility Schedules
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Example: Utility Graphs

- Total Utility - Marginal Utility
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Total utility rises, but marginal utility decreases, as consumption
rises.



Diminishing Marginal Ulility

- Law of diminishing marginal utility

“The utility that any consumer derives from successive
units of a particular product consumed over some period of
time diminishes as total consumption of the product
increases, if the consumption of all other products is

unchanged.”
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A utility-maximizing consumer allocates expenditures so

that the utility obtained the last dollars spent on each
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Example: Utility Maximization

Px
o Suppo;e you are buying Good X for $1 each and Good Y
for $3°each, and the marginal u’&lity of each good is the

following. MW . Ny
. 7 Py Cy
Quantity A7
A
3
1. 30 30 1 60 00
2 21 21 2 ' 51 17
N ) 3 45 (15)

» (X, = (3,3)
How many units of goods X and Y should you buy in order to
maximize your utility?
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Part Il. Indifference Curve Theory
(Ordinal Approach)

- There is no numerical value attached to consumer’s
utility.

- Instead, consumer is asked which bundle is preferred to
which.

- Indifference curve shows consumption bundles that give

the consumer the same level of satisfaction.

- With 2 products X and Y, a bundle is represented by a

point in diagram.
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Example: Indifference Curve
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Assumptions (2%t "?"&

[ @ CRLIA IR
_#__..4_.—- 1
- Given any 2 bundles A & B, the consumer’s prefditfice is

assumed to be exactly one of the followings:
v 1. Ais preferredtoB (A > B). , oR

s 2, Bispreferredto A(A > B). |, of
3. A& B are indifferent (A ~ B).

v

- Consumer is assumed to be rational.

» More is preferred to less.
> IfA>BandB > C,then A > C.
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Marginal Rate of Substitution

- Marginal rate of substitution (MRS) is the rate at which
a consumer is willing to trade one good for anot

- Also, it is the slope of the indifference curve. /MRS =-"_“_:%
MUy OX

- Basic assumptions of indifference curve theory:
1. The algebraic value of the MRS between two goods is
always negative.

2. The MRS is diminishing (i.e. any indifference curve
becomes flatter as the consumer moves downward and

to the right along the curve).
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Example: Indifference Curve& I\/IRSN
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Properties of Indifference Curve

- - A . —
Quantity v : n~ e |1 Higherindifference
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Properties of Indifference Curve

”v

Quantity 3. Indifference curves do not cross.
of Pepsi
l.e. there is exactly 1 IC passing

through any given point.
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Properties of Indifference Curve

3‘,";‘,':;3 4. Indifference curves are bowed inward.
Y —— i.e. MRS is diminishing as we increase X.
-b
MRS = 6
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Extreme Case: Perfect Substitutes
Y £x. ]_‘aa-e‘. 2 @AW‘D Note
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Extreme Case: Perfect Complements
Y Ophe b gy 1 e el
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Part lll. Consumer’s Equilibrium

@ 1.
@ etASAf" W\S"'fﬂvv“",

- Recall: Indifference curve shows consumption bundles
that give the consumer the same level of satisfaction.
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Extra Notes on Indifference Curve (1)

- MRS is the slope of the indifference curve, and MRS is
diminishing (in absolute value) as X increases.

- At any point on indifference curve, the slope is i—;

- As the consumer consumes more X and reduces

consumption of Y, her utility changes by: WO Y )

AX>09AszMUxXAX AW = BWUx + Buy

AY < 0 DAU, ~(MUy) x AY

- But on the an indifference curve, the utility is the same:
AU = AU, + AU, = 0
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Extra Notes on Indifference Curve (2)

AU = Alx + DUy=0 & Mhoox wTHiats o

- S0,
AU, = —AU,
MU AX = —MUyAY
&C c‘l\.ﬂ'\‘(’)
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ﬂ — MUy - 5‘ e 1C
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Budget Constraint

- Budget constraint (or budget line): the limit on
the consumption bundles that a consumer can
afford.

~1t shows all combinations (bundles) of the two goods
that the consumer can afford to buy.

- Consider the case of 2 goods: Pizza (X) and Pepsi (Y).
Suppose P, = $10, P, = $2, and budget (B) = $1000. (&ive+)

- The budget line can be written as: Assume consumer
PX+PY =8 spends AL fho DT
":\0_\.,9, ( o, 5&\/\'4\?5 | "o borrow{m,).

Aot eppomditons AT
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2
P.-X+F.Y = 1000

Graph: Budget Constraint
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Slope of the Budget Constraint

- The slope of the budget constraint equals:

- the rate at which the consumer can trade Pepsi
for pizza  ( Gen or oletermimed by the wovkel ) -

- the opportunity cost of pizza in terms of Pepsi
- the relative price of pizza.

Thatis: — R
P

Slope of Budget line = — =

By
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Change in Budget Constraint: Higher Income

Iz 1‘ - [Oo0o
- Suppose budget increases to $1 200.
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Consumer’s Problem: Optlmlzatlon
Max W(X, ‘() subdec:\' b oe X-\— I Income 3 x’ \(

X, -
- Consumer’s problem is to maximize his/her utility (i.e.

satisfaction) under the budget constraint.

- The optimal bundle is at the point where the budget
constraint touches the highest indifference curve.

- i.e., the indifference curve and budget constraint have

the same slope. .- N7
/o r T

- Since the slope of IC is the MRS and the slope of the
budget constraint is the relative price the optimal bundle

[ Px_ MUy A Mux MU e

Py, MU, o

IS where:
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dmai' (CNAnctraint: PDv ~rhan
P, =$10, P, = $2, and budget (B) = $1000
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Change in Budget Constraint:
Px & Py change by the same proportion. Now Konas 1900
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Graph: Consumer’s Optimal Choice
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Example: Optimization o
ﬂ =
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Example: Eﬁ%gt of Income Increase
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Example: Effect of Income Reduction

\(f’m.x = Q0 =925
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Income Consumption Curve (ICC)

- A change in income, ceteris paribus, will shift the
consumer’s budget constraint.

- For each level of income, there will be a utility maximizing
points where IC is tangent to the relevant budget line.

- Income Consumption Curve (ICC) is the line that
connects all the utility-maximizing points for different
levels of income, given prices Px and Py constant.

- l.e., ICC shows how the consumer’s purchases react to a

change in money income with relative prices being held
constant.
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Graph: ICC

- Suppose Px = $2, Py = $4, and B = 90, 120, 150.
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Exercise: Inferior good - e .o *

- £, ¢
€<, g
- Suppose X is a narmal good but Y is an inferior good.

- Use a diagram to show the effects of an increase in
iIncome on the consumer’s optimal bundle of X and Y.

Y ]_T‘?Q;T
\)Q:"&
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Example: Effect of Price Change (1)

Pe = B2
- Suppose P’x = $3, Py = $4, and B = 120.
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Example: Effect of Price Change (2)
6, = 54
- Suppose Px = $2, Ig’y = $6, and B = 120.
Y
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Price Consumption Curve

- A change in relative prices of two goods changes the
slope of the budget constraint.

- Suppose Px changes while Py is constant. For each Px,
there is a different utility-maximizing consumption bundle.

- Price Consumption Curve (PCC) is the line that
connects all the utility-maximizing points for different Px’s,
given income and Py constant.

- l.e., PCC shows how the consumer’s purchases react to

a change in one price with income and other prices being
held constant.
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Graph: PCC . ..

- Suppose Px = $2, $3, $4, Py = $4, and B = 120.
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Income and Substitution Effects
SE (”Pr';cfr e%c*“)

- Afall in Px has two effects: ¢ |
all in Px has two effects: » X <1& (porohasing pover)

Substitution effect (S€)

» Change in X due to change in relative price with real
income unchanged

» Afall in Px makes Y more expensive relative to X,
causing consumer to buy more X and less Y

(Note: Real income is kept unchanged by staying on the original

IC.) 2 Wicksian” [f\rfroo»dn ( Thn Hicks )
Income effect

» Change in X due to change in real income

» Afall in Px increases the consumer’s purchasing
power, allowing him to reach a higher IC
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- Suppose Px = $3, P’x = $2 Py = $4, and B = 120.
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Applications of Utility Maximization
Problem

- Giffen good

- Subsidy

- Vouchers

- Work & leisure

- Intertemporal consumption



EE211_1/2021_lecture6_Phatta Kirdruang 45

/DCU

Application 1: Giffen Good <°>

h"?“‘” |1\_mc OW Q-p
- Giffen good is a special case of inferior good.

- It is a good at which quantity demanded decreases When
its price is lower, which is not consistent with the law of |
demand. ¢} = Qud I/ Q

- This is possible when income effect (negative) is greater
than substitution effect (positive). Gt goedh

- Example: Suppose there are two goods — potatoes (X)

and medt (Y). sormed

Let Py=3, Py,=4, and B = 120. If Py decreases to 2, X* will
decrease. -




(“p‘h To"w‘ c“ec*d“?‘jx:-x:<o

4 Qsenc'-x:)o

Tt XEX[<O L]
Tolel ek = SE+LE = X:-%ﬁ <o

$C1; sl?‘: @

T. AS Py 4, X‘ decreases becomse the meegehve 1E
odwtig}vs the posihve SE,  (For Giffern ged)
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Application 2: Per-Unit Stgbsidy
S = 2wt
Ex: Suppose the gov't gives a $2 per-unit subsidy for good X.

Let &‘416?,37 B-120 PXI:P,‘-Z-.- Z

- 1 W‘ * o For—uv\.‘\f sw‘»‘io‘g

\S
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Application 3: Voucher/w

Ex: Suppose you receive a 3500 starbucks coupon. does et ohonge
Y ¢ Al dlier gords)

A SomMe S FCOQ«QL 3'[—0“"\'\?
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Application 4. Work-Leisure Analysis

- Suppose consumer’s utility depends on consumption of all
goods (c) and leisure (§). Constraint is time, say 24 hours.

- We can write utility function as U(c, ). Ex 5
¢ %) — = W= 30/““
W 26 = Box 24
= %720
wee, seppese L= 19
- 9 * =13,
. 24—k

Suppose the wage rate per hour is w. The constraint can
be written as: ¢ Assume @ = 1)

f{-c = w-k = w(?li'ﬂ) > C = wra4 -wd
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