Demand 1

A THEORY OF CHOICE

Here we build atheory of rational choicein order to
understand how the consumer chooses between
alternativesin aworld with scarcity. Six parts:

1.

Utility theory: provides aframework for modelling
rational choice, under the assumption that the
consumer acts to maximise his or her utility, or
satisfaction. H& H: Chap. 3.1-3.2.

Indifference Curves:. allow usto avoid asking “by
how much more does John prefer A to B than does
Mary?’ Allow usto solve the choice problem of the
consumer faced by prices and limited income.
H&H: Chap. 3.3-3.5.

Choice Set: how can we characterise the optimum
choice of the consumer? What if several consumers
face the same prices, but with different incomes?
H&H: Chap. 4.1.

Gains from Trade: how does voluntary exchange
make both parties better off? How does exchange
add value? H&H: Chap. 13.1.

Demand functions: the effects of changesin income,
and changesin price (own price and related goods
prices). The Slutsky equation and income effects.
Gross and true substitutes. H& H: Chap. 4.2-4.4,
5.1-5.3.

Market Demand: horizontal summing individual
consumers demands H& H: Chap. 4.5.

Demand 2

4 N
1. Utility

Question:
What is the best combination of consumer goods (and
services) for any individual ?

or, equivaently,

What choice(s) or bundles of goods and services
maximize the consumer’ s utility?

The Law of Preference

The formalities— Two axioms;

1. Axiom of Preference

each comparison of any two bundles A and B of
goods and services results in one of:

() bundieA preferred to bundle B (APB)
(2) bundleB preferred to bundle A (BPA)
(3 indifferencebetweenbundlesA& B (Al B).

(P:“ispreferredto”)
(I:"isindifferent to”)
Example of abundle?

What does this axiom rule out?




Demand 3

s

2. Axiomof Transitivity

ifAPBand BP CthenAPC.

* Thenaxioms1 & 2resultin
the Proposition of Rank Ordering of Preferences:

all possible bundles of goods can be
consistently ranked in order of
preference by the consumer.

A good : isacommodity more of which
ispreferred to less.

(A “bad” isthe opposite.) [“bad” is dlang]

We assume non-satiation in general, that is,
consumers are a\ways happy for more.

We say that the individual consumer chooses the most
preferred bundle, and thisis as though he was
maximizing
his“utility” over the choice of bundles, subject to
any constraints on his choice.

such as his budget
availability
etc.
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A volunteer?
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tacos
A E: 20 tacos
0 beer
B: F: tacos
5 beers
C: G: tacos
1 beer
D: H:
A good:
something of which more is preferred, or better.
A “bad”:

something of which lessis preferred, or worse.
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1.1 Utility Functions

The utility of aconsumer is afunction of
the bundle of goods and services chosen
(al the goods & services he (she) chooses).
The utility of bundle x iswritten U (x),
wherex = (X;, X5, Xz, Xg4y -+ ).

e.g. U =U (beer, tacos)

The utility of bundle x is greater than
the utility of bundley if and only if (= iff)
bundle x is preferred to bundley.

U)>U(y) = xPy
UX)=2U(y) « xRy

(Theindividual prefersx toy or isindifferent: X Ry.)

So now we can work with the numbers
associated with the utilities of different
bundles. But thisimplies cardinal choice,
(by how much?)
whereasx Py (x ispreferred to y) is ordinal choice:

(bundles can be ranked without asking
by how much?)
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Ordinal choice: aranked ordering of preferences.
Cardinal choice: ameasure of how much one bundle
is preferred to another.
) Christmas 1985 was hotter ,
Example: than Christmas 1984 | °ordindl

It was %g :"C:: hotter} cardinal

Utility functions [ cardinal choice,
which may be morethan we need
to model consumers' behaviour.

Utility of One Good: eg. U (beer)

Non-satiation implies that:

we always want more, or that
moreis preferred to less

< increasing utility
< positive marginal utility of good
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The marginal utility of good j is written MUj, where Utility A B C
“good” , satiation ,  “bad”
mu; = 2000 U0 ) MU;>0 | MU;=0 | MU;<0
T oa 0x; ! | T !
L AU : . | |
= lim — | all eseequal, (ceteris paribus) : |
A -0 AX
= the utility associated with an additional (marginal)
U . quantity of x4
0 Xpeer A, UX">U(KX) = x" Px!
U MU, >0, positivesope
S 0%
U(beer) but diminishing MU 1: 6—2
X
MU !
= <0
6x1
B. MU;=0 :satiation, unchanging utility
i.e. horizontal slopein B
X1 X beer
Ceteris paribus. holding constant: C. MU;<0 : “bad", negativesope
* the number of tacos, and
* everything else. UKXY) > U (") o xVPxV

i.e. lessispreferredto more .
i.e, x ispreferredto x"
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Marginal utility (MU 1) isthe slope of the utility function
U as the amount of good 1 increases, cet. par.

Marginal utility isthe slope of the total utility U curve.

Consider Joein the desert, craving for an Internet
connection, 0ops, no, craving for anice cold refreshing
drink.

He crests a sandhill, and what should he see before him
but a couple of kids selling home-made lemonade, which
Joe just happensto looove.

Hetakesaglass, and drainsit. Hmmm, that was goood.

He takes a second glass, and drinksit; and athird, and a
fourth. He' sreally thirsty and can still drink afifth, a
sixth, and a seventh.

But by his eighth glass, although he's still enjoying the
sweet, cold liquid in the hot, dusty desert, he can’t
honestly say that the next drink is as delightfully thirst-
guenching and satisfying as the first or the second.

If you understand Jo€' s reaction to the ninth glass of
home-made lemonade, then you understand the
phenomenon we call diminishing marginal utility.

Empirically, we observe diminishing marginal utility:
aMUj _ 02U <

= 0,
0X; Ox?
which accords with intuition.

That is, additional units provide ever less utility.
(If we drew the MU curve, it would have negative slope.)
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But in general:

* non-satiation: MU; = STU z0
i

foragoodi: MU; >0
fora“bad” j: MU; <0

 diminishing marginal utility of a good:
MU; >0
but falling:

0°U

ox?

» foragood, U >0

<0 (diminishing marginal utility)

U

U (%)

xsubi
AU >AU5:

diminishing marginal utility
Slope of the tangent = MU; at x?.

Demand 10
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>> |nclude H&H Fig 3.3, 3.4 <<

Demand 11
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2. Indifference Curves

Indifference curves:  locuses of equal-utility (iso-utility)
contours join bundles to which the
individua isindifferent.

(Projection of equal utility contours onto the plane of
the bundles.)

beers W
Bispreferredto A
e A
BPA b
N B
U(B) > U(A) D
e C

ta tacos

B isona“higher”
indifferencecurvethanisA (Uy > U,)

j

AlC U(A) = U(C)
AID = U(A) =UD)
O0CID < U(C)=U(D)

A and C are on the same indifference curve
A and D are on the same indifference curve
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2.1 Five Characteristics of Indifference Curves

1. Need anordinal ranking only: indifference curves
don’t require cardinal (“by how much?”).
Cardina [ ordinal, but
ordina [ cardinal.

2. For two goods (increasing utility, remember),
indifference curves are negatively sloped: An
indifference curveis a set of points along which
utility is constant (a and b are both goods).

U—

U(ab)=U

b

Differentiate U (a,b) = constant totally:

_0U ., U
du = a da + b db

= MU,4da + MUpdb
but dU =0 alongindiff. curveU (a, b)

0 da| __o0U/ob __ MUy
do v dU/da MU,

i.e. the dope of the indifference curve,

when holding utility constant at U

along the indifference curve; both are goods:

the slopeis negativeif MU, , MU, > 0.

<0
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So long as both goods are goods (MU > 0) not
“bads’ (MU < 0), getting more of one but staying
indifferent (equal utility) will require getting less of
the other.

3. Indifference curves cannot intersect.

u-"
y
U,
Ui
X
AlQ . bothon Ul
AIR . bothonU,
trangitivity [ RIQ
buuRPQ . Raboveandtotheright of Q
and x & y are goods (MU > 0)
for bothx & y
O contradiction [ Indifference curves can’t cross.

Q-T:MU,>0,0TPQ
T-RMU,>00RPT
0 R P Q— acontradiction
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Indifference Curves of Complementary Goods Satiation of Both Goods
LF Shoes
.45 Steak
RF shoes
U

perfect complementary goods

steak ~lean

Caviar

Bliss point: satiation in both steak and caviar.

oysters
(A “carpet-bagger” steak is a steak stuffed with oysters.)
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Marginal Rate of Substitution (MRS) in consumption

Define MRS

amount of y to give up per unit
of x gained, at constant utility

Ay givenup |
Ax gained 1Y
= -dope of theindifference

curve

>0 for two goods.

= ratioof >0

4. Indifference curves*cover the space” (+ve orthant).

From the Axiom of Comparison al bundles can be
compared
[0 each bundle lies on an Indifference curve.

5. Indifference curves are convex to the origin.

convex concave
o’

v

y

X X
We assert this: it doesn't follow from axioms.
Convexity implies. diversity in consumption, which
we observe, while concavity always means a corner
solution: no diversity.
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e.g. Bundle A (many beers, few tacos)
— (giveup severa beersfor one more taco

Bundle B (few beers, many tacos)
- giveup only few beersfor one more

taco
U/
beers
A MRS, =3
B: MRS, =1
C: MRS)—»I =%
tacos

But with two goods, and indifference curves concave to
the origin, only one good will be chosen or bought, and
thisisn’'t observed (seelater). (Not convex.)

2.2 Feasible Set

Feasible Set (FS): the set of all bundles obtainable
(affordable) by the chooser, subject to constraints.

The most common constraint is the budget constraint,
where the budget line isafunction of price and
Income;

(although othersexist: availability...).
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tacost U /

beersb
price of beers Py, = $1.50/beer
price of tacos Py = $1.00/taco
income (budget) | = $12.00

(new) price of beer
new price of tacos

$1.50/beer unchanged
$1.20/taco increased

The equation of the Feasible Set is:
expenditure < budget
i.e Ppb + Pt <1

o Pp I
O the budget | t=——b+—.
e budget lineis P, P
slope of budget line
Q: Doesfeasible set increase or decrease as the price of
one good falls?

A: Itincreases. alower pricefor beers [0 agreater
number of feasible (affordable) bundles, cet. par.
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3. Choice Sets

Choice Set:  isthe set of most preferred bundle(s) of the
Feasible Set, determined by preferences,
(as encoded in the Indifference Curves).

Problem: Given one' s preferences (indifference
curves) and
given one' sincome budget | and
given the pricesof steak Pg5 and
given the prices of crayfish P, then
— what isthe Choice Set? Feasible Set?
Budget Line?

steak | = U/

1
Pc

crayfish

given BPABID,CPD,EPD

— F chosen (set) point, *." no other point
on the budget lineis preferred to F
I mportant: we model the consumer’ s choice with
guantities on the x and y axes, not expenditures — this
separates preferences from prices and income, which come
in through the feasible set.
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steak U/

Xt x crayfish

Utility ismaximized (CJ choice set) at the point or points
of tangency between the budget line and a convex
indifference curve (if this point exists).

At the (interior) Choice St (E):
the slope of the Indifference Curve equals
the slope of the budget line:

— _dy MU oU /ox
IC:Uxy)=0D0 2| =- =
*y) a 1977 MU, ~ ausay

isthe slope of indifference curve < 0
budget line: | = Pyx + Pyy
o | - Fx
Od =00 == =- = theslope of the budget
dx Py
linei.e. the slope of budget line< 0

[] at choice set:
MUy, Py MUy, MUy

=—, or
MUy Py Py F’y
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o . MUy MUy
The optimality condition —— = — saysthat:
the marginal utility per $ spent on crayfish x equals
the marginal utility per $ spent on steak vy,
that is, the last dollar spent must yield an equal increasein
satisfaction (or margina utility) from crayfish or
steak.

Moreover, (two definitions)
» minus the slope of the highest (feasible) indifference
curve

steak
_ My, y v/
MUy,

isthe Marginal Rate of
Substitution in
Consumption, MRSC:

crays

X

the ratio at which the
individual isjust willing to substitute a small amount of
y (steak) for aunit of (crayfish) x.

« minus the slope of the budget line = P, /Py isthe
Marginal Rate of Substitution in Trading, MRST: the
ratio at which individual is able to substitute units of y
(steak) for aunit of x (crayfish), given the prices P, and
Py.
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So: at the choice point
MRS in consumption =

or, willingness to substitute
(taste, preferences)

MRS in trading

ability to substitute
(budget and prices)
[at least for “interior” solutions: E

* the choice point not at an axis
« for any good consumed at all
(choice point at axis [ at least
one good not consumed). ]
Corner Solutions are possible: E'

steak
1Py \ E U /
Py >Py |}
1 /Py
| /Py crayfish

With high Py, he may choose to spend all on steak —
the tangency conditionsdon’t hold! (AtE'.)

With lower Py, again he chooses to buy some of each.
(AtE)

Note: as price of crayfish rises, the feasible set shrinks.

Demand 23
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Proposition: If al consumers face the same prices, then
the Marginal Rate of Substitution in Consumption
MUg/MU¢ isequal for all consumers.

Necessary condition for maximising on€e’ s utility:
MUg

MRS = P o MYc _ MUs :
MUc  Pc Pc Pg
(tangency (equal additional utility
condition) per $ spent)
cauliflowers U /
George

Hillary

broccoli

Price of one falls (say broccoli cheaper).
Can buy old bundle + $ left over.
O rea income rises.
Moral: (tangency condition) for everyone, the marginal
rates of substitution of broccoli and cauliflower
are EQUAL, and equal to the price ratio which
everyone faces, whatever | 1 and | , and their
preferences.
and MRSC = MRST °." pricesthe same.
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Mathematically: a constrained maximization:

The conditi MUy _ MYy |
o econdiiton —= ——
P, Py y

isaFirst-Order condition, necessary for optimizing
utility (given that both x and y are consumed).

* The condition that the Indifference Curves are convex is
necessary for maximizing utility (2nd order conditions). 11

Counter example:

maximize utility U (X,y)
y u/” subject to budget constraint:
B Pyx + Pyy <

or equivalently (“the dua”):

Concave ICs U/

O minimum utility A A y _

but Choice Point is B. minimize expenditure U=U

PyX + Pyy
X subject to attaining
At the point of tangency, First-Order, necessary condition target utility, B \
holds, but utility isaminimum, with concavity. U(xy)=U
So, if all consumers face the same prices, then the ratios of _Noite:dl S t:ho bgca;u%e (I)t
the marginal utilities of al pairs of products are equal for includes the point (0,0)
all consumers. X
/ I5=0

lower expenditure
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I ndiffer ence Cur ves of
Perfect Substitutes

Ampol U

super /

Shell
super

The choice of which to buy depends solely on the price
. I:)Ampol

ratio ——
Shell

, if they are perfect subsitutes.
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What if Pricesaren’t Constant?

14 u
12 E
10-
tacos 8

6-

2]

2 4 6 8 10 12
beersb

P; = $1.00/t
Py = $1.50/b b<5 (1,2,3,4,5)
= $0.75/b b>5 (67 )

| =$12

So, it is possible, even with convex Indifferent Curves, to
have more than one Choice Point.

" akinked budget line.
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4. Gainsfrom Trade

Question 1:
ismore partia to beer than to tacos, and
iIsmore partial to tacos than to beer.

(But for both people, both beer and tacos provide positive
marginal utility: for both people, both are“goods’.)

Both people have initial endowments of
6 beers + 6 tacos
Q: Istherethe potential for mutually beneficial voluntary
trade or exchange between the two people?
Question 2:

Both and have the same preferences
for beer and tacos, and neither of them regards either beer
or tacosasa“bad”.

'sendowment is 1 beer + 11 tacos
'sendowment is 11 beers+ 1 taco
Q: Istherethe potential for mutually beneficial voluntary
trade or exchange between the two people?
In the first case trade opportunities occur because of :
different preferences, but the same endowments.

In the second case trade opportunities occur because of
different endowments, but the same preferences.

TRADE MAKESBOTH PARTIES BETTER OFF
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Consider two individuals;
« Sam with much wheat but with little fish, and
« John with much fish but little wheat.

Given normal preferencefor diversity, both stand to gain
from exchange or trading: there are gains fromtrade.

Diagrammatically:

wheat Us, Uy —~
Wg e Sam
W; John ¢

Each person has:
- afamily of indifference curves, shown passing through
« the person’s endowment.

By trading some wheat for fish, Sam can move to a higher
indifference curve,

and by trading some fish for wheat, John can also increase
his utility.
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4.1 An Edgeworth Box
(See H&H Ch. 13.1)

« Sam’soriginis at the SW corner, and John's at the NE
corner.

 The height of the Box correspondsto the total
endowment of wheat: wg + w;

« Thewidth isthetotal endowment of fish: fg+ f;
« tradeis movement of a point within the box:

« the point isthe (pre-trade) position of the two traders
in wheat and fish.

~ John'sfish
J f30mn Oj0hn
WSam ............ . ................................ WJohn
) John’s
Sam’'s : wheat
wheat : )
Osm  fem r

Sam'’'sfish -
Look for Efficient (or Pareto Optimal) allocations of fish
& wheat.
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Theinitial endowment: the bullet, through which the two
indifference curves pass.

The area between these curvesisthe lens of trade;

alocations of wheat and fish with which both Sam and
John would be better off (on higher indifference curves)
than with the initial endowment.

There exist gainsto trade at any allocation at which the
indifference curves are not tangents.

Thelocus of points of tangency of Sam’s and John's
indifference curvesis the contract curve;

on the contract curveit is not possible to change the
allocation to make one trader better off without making the
other worse off.

Thus these allocations are efficient (or Pareto Optimal)
along the contract curve.

In amarket, when both traders are price takers, the choice
point is the set of alocations at which the traders
indifference curves are tangent (on the contract curve) and
have a slope equal to minusthe priceratio.

Thisis consistent with our analysis of the individua’s
constrained maximisation of utility subject to the budget
constraint, above.

An inefficient (or non-Pareto Optimal) allocation is one
where we can change the allocation (the shares of wheat
and fish) to make (at least) one person better off without
making anyone worse off.
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NB: This pageis not examinable! 5. Demand Functions
Maximize utility: These can be written as:
max U (x,y) constrained X =x"(Py, -, Py, 1)

St.Px+Py <l which saysthat quantity X~ demanded is a function of:

Form the L agrangian using A: the Lagrange multiplier * ltsown pricePy,
_ _ - the price Py of related goods (substitutes and
L=UXy) + AP+ Py -1), complements), and

then maximize the unconstrained L agrangian. . the budget or income |,

andthat x” is derived from maximising the utility of the

1% Order Conditions: —5!‘? =MUy + AP, =0 (D) chosen bundle:
oL max U (x,y),
— =MUy + AP, =0 2 _ Xy
gly_/ subject to the budget constraint:
a_/\:|:>Xx+pyy_|:0 ) that Pyx + Pyy =1.
(We assume that tastes, preferences are given, and
unchanging.)

(3) U maximizing L isequivalent to maximizing
U, and that the budget constraint is binding
(i.e. on the boundary of the Feasible Set).

This constrained maximisation can be solved using
Lagrange multipliers.

e ontimalivy conition: g = MU _ MUy
MUy MU, the optimality condition: -A = P, =
W&@ D —S==—Fp>=- ’
Px Py toobtain - the demand functions:
. X" =x"(Py, Py, I) x| =X (Py, Py, -+ 1)

solution — . y Vv (P P
y" =y (Py, Pe, 1) y =y B Py )

—. individual demand functions, given preferences. Question: How is demand for x affected by changes (1) in

| or (2) in Py or Py ? (The comparative statics.)
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5.1 The Income Effect:
Px
y steak slope=-—-~ steak
y
incomel, > 14
X wine
Asincomerises, the demand for both rises along the
income-expansion curve (or Engel curve) because both mince

steak and wine are “normal” goods.

ax along the income-expansion curve
Remember, for a“normal” good: —— >0

. ol Mince may become inferior asthe individual’sincome
ore= a;| I; > 0 isthe income elasticity of demand for a rises sufficiently.
normal good.
e.g. minceisan “inferior” good
d mince®”
0 ——<0
ol

(against mince, steak is ultra-superior)
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5.2 The Effects of Price Changes on Demand:

X" =x"(Px, Py, -, I) the demand function for x
g); ?  There are two components:

X
(cet. par.) (1) substitutioneffect E - B

(2) income effect B E

Py increases X

From E to B: solely because of the changein Py:
(1) the substitution effect.

From B to E" along the income-expansion curve: solely
because of the change in real income associated with
higher Py:

(2) the income effect.
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5.3 Individual Demand

From the optimality condition, we can obtain demand
functions

xi =x; (P, 1)

For the consumer, the amount of good i chosen, X; , isa
function of all prices P and his money income, given his
preferences.

Notes: (1) if all pricesand hisincome change
proportionately, then no changein x; .

(2) thedemand function x; is single-valued (from
the convexity of the indifference curves, of
the preference set).

We want to know how the amount (x; ) of good i chosen
varieswith changesin P;j, Pjx (other prices), and money
incomel.

That is, we want to derive the Slutsky equation.
ox; 0x; 0x )

oP; " oP; ' 0l

(Partia differentialsJ ceteris paribus.)

comparative statics :

max. U st. budget constraint - demand functions

or

min. expenditures.t. U - income-compensated
demand functions
NFX
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The substitution effect:

theincrease in price of x induces the consumer to
substitute relatively lower-priced good y for the
now relatively higher priced good x (at constant
utility).

Theincome effect:

but as the price of x rises, the consumer’sreal
income (purchasing power) falls (and the Feasible
Set FSissmaller); asaresult the consumer is
worse off and tends to buy less of all (normal)
goods.

For a“normal” good x:  as Py rises,

the substitution and income effects work
together — lessof good x demanded.

For an “inferior” good x:  as Py rises,

substitution effect - less of good x demanded, &
income effect - more of good x demanded.

0 total effect ?

(but general Iy. less of good

X demanded).

Generally the substitution effect dominates the income
effect, and so the Law of Demand holds. (Exception:
mythical Giffen goods.)
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The Mythical Giffen Good

(Own pricerises, and so does the amount of good
demanded!)

good y
U /

old

new

good x

(From A to C) If Xc > Xp then the income effect is greater
than the substitution effect and the good is “inferior”:
theincreasein Py resultsin arisein amount of x
chosen!

[but this Giffen good—a mythical Irish creation—is
very rare, and only for inferior goods, when the price
and the amount demanded rise, cet. par.]
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5.4 The Slutsky Equation
The Slutsky equation separates the effect of a price change
on demand (cet. par.) into a substitution effect and an
income effect.

Price change - substitution effect + income effect.

in b= bl - Kkox €&

elasticity

terms:
price income- fraction  income
elasticity compensated of elasticity
of price income  of

demand eladticity spent demand
“substitution  of x
elagticity” Py %X
<0 |

For derivation of the Slutsky equation (NOT FOR
EXAM), see Alasdair Smith (1982, pp. 97-103).

A risein Py with constant I,

- (1) makesgood x relatively dearer
substitution effect:
afal inxif U unchanged

- (2) reducesrea income by reducing the
Feasible Set
income effect:
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We can see that the effect of a price rise on demand
depends on the income effect: if the good is an inferior
good, the income effect (which in that case is positive)
may dominate the price effect of substitution.

ne=nplg - Kxe
=) - () ) if“norma” <0
=) - () (=) if“inferior"?0
sub-  income
stitution

0 foranormal goodx: n$ <0
O foraninferiorgoodx: nH 20?2

because the income and price effects conflict,
but almost always the net effect of a price riseis negative.

If fy, the share of the expenditure on x in the total budget,
is sufficiently large, then x may be a mythical Giffen good,
with the income effect dominating the substitution effect
so that

ng >0,
but thisisreally only atheoretical possibility (!)
Aswell asthe own-price effects above, we can also derive
a Slutsky equation for cross-price effects, and we can see

that measuring whether two related goods are substitutes
or complements can be confounded by income effects too.
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5.5 The Slutsky Equation for Cross-Price Effects:

How does an increase in the price Py, of arelated good
affect the demand for x?

In algebraic terms, what is the sign of
ox (P, 1)/ aPy ?
The Slutsky cross-price equation is (in partia differential
terms):
ox(P, 1)  ax(P, U) x(P, 1
P,  op, 7

>0 “gross’ substitutes

thefirstterm:  _ 0 “gross’ complements

> 0 true substitutes

thesecond term: ~ _ . complements

(The income-compensated price effect is symmetrical.)
(Thethird term is the income effect.) So, in the
Introduction we now see we were using gross
complementarity and gross substitutability.

In elasticity terms: (multiply both sides by P/ x)
ne, =np, |; - fy x €

ox(P, 1) 4 ay(P, 1)
oP, P,

Remember that the cross elasticities are only equal for
income-compensated demand functions.

In general "." income effects
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5.6 Example: Demand for Grapes

The Economic Research Service of the Department of
Agriculture has reported the results of a study of the
effects of the price of various types of grapes on the rate at
which they were bought. In particular, three types of
grapes were studied:

» Sultana,
« Waltham Cross, and
» Black Muscat.

In nine test supermarketsin Geelong, the researchers
varied the price of each of these types of grapesfor a
month. The observed effect of a 1% risein the price of
each type of grape on the rate of purchase of this and each
of the other types of grapesis shown below.

Results in the following percentage
changein the rate of purchase of:
A 1%rise Waltham Black
in the price of: Sultana Cross Muscat
Sultana -31 +1.6 +0.01
Waltham Cross +1.2 -3.0 +0.1
Black Muscat +0.2 +0.1 -2.8

For example, a 1% risein the price of Sultana grapes
(ceteris paribus) resulted in a 3.1% fall in the rate of
purchase of Sultana grapes, a1.6% risein the rate of
purchase of Waltham Cross grapes, and a0.01% risein the
rate of purchase of Black Muscat grapes.

The diagonal elements are the own-price elasticities,
the off-diagonal elements are the cross-price elasticities.
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Questions:

a.  What isthe definition of theincome elasticity of
demand of agood?

b. What isthe difference between gross substitutability
and true substitutability? (See the Slutsky
eguation.)

c. What doesthe own-price elasticity of demand for
each type of grape seem to be?

d. What does the cross-price elasticity of demand for
each pair of types of grape seem to be? Why might
the measured pairs of cross-price elasticities not be
expected to be symmetrical ?

e.  Which pair of types of grape seem to be the closest
substitutes?

f. Of what use might these results be to grape
producers?

Note: The definition of substitutes, using the cross-price
elasticity of demand, isintermsof % changein Q in
response to a 1% changein P, not in terms of absolute
changesin Q and P.
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5.7 Demand Curve Derivation.

7
v U
E
Ui
EI
Uz
Px increases X
Px
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6. Market Demand

Market demand for agood is obtained by horizontally
summing individual demand functions, x; (P).

P
xi (P) x;(P) X(P)

PO

X, X

At any price P°, market demand X (P°) isthe sum of the
demands of each person i for the good:

X(P%) = 5 x (P°) for al P )
and = X
ng = 7/7?5 ®)

im-

The market price elasticity of demand is aweighted sum
of individual price elasticities of demand, weighted by —

How can we derive (2) from (1)?
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6.1 Example: Subsidy v. Voucher

* ineffectit lowers * can only be used
the price of for education
education

* conseguences? * conseguences?

(eg) SCC $75 electricity refund

>> =Include H&H Fig 4.21, 4.22 <<

Demand 48
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7. Summary

This section has built atheory of market demand from a
small number of axioms of rational choice. On the way
we have considered:

A theory of rational choice, as stated in the Proposition
of Rank Ordering of Preferences, and Modern utility
theory: utility functions, marginal utility, goods,
“bads’, satiation.

Utility bundles and indifference curves: properties of
indifference curves. The Marginal Rate of Substitution
in Consumption.

Constrained maximisation of utility: the feasible set,
the budget line, the choice set.

The gains from trade: the Edgeworth Box, the lens of
trade, the contract curve.

Theindividual demand function: the effect of income
changes, the definitions of substitutes, complements,
“normal” and inferior goods.

Its compar ative statics, including the Slutsky equation,
the own-price elasticity of demand, the cross-price
elasticity of demand, the income elasticity of demand.

The market demand curve and relevant elasticities.

“People don’t turn down money — that’ s what separates
us from the animals’ Jerry Seinfeld.



