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Recap

e« Pure exchange economy
o Utility function
« Edgeworth Box

- Convex indifference curves
- Pareto dominating set

- Pareto optimal set

o Marginal Rate of Substitution (MRS)
o Marginal utility
o« Budget set

o Allocation



Notions

e Excess demand and supply
The excess demand of good 7, denoted z; can be calculated as

5= Tij— )€

icl icl
For a 2 X 2 economy, this means:
z1 = (a1 +p1) — (ea1 +ep1) 22 = (Ta2 +2Zp2) — (€42 + ep2)

o Utility Maximisation Problem
ingg(c u;(x;) subject top - x; < p-e;
o Walrasian Equilibrium
Definition A price vector p* = (p¥, p3, ..., p%) € RZ, and an allocation
x* = (x}),.; € RS constitute a Walrasian Equilibrium if
1) For each consumer ¢ € I, bundle x; solves the consumer's (UMP) at prices p*.
ii) All markets clear: > ., xf =) . ;€
We call p* a Walrasian Equilibrium price vector and x* a Walrasian Equilibrium
allocation.

- Existence?

- Uniqueness?



More Notions...

« What is an Walrasian Equilibrium allocation, x?

« Aggregate demand and supply function

Definition 3.2. The aggregate demand function ) ., _; x;(p) € Réo 1s the total demanded
by consumers as a function of prices. This is a J-dimensional vector whose 5 element is

2 ic1 Zij(P)

« Excess demand and supply function
Definition 3.3. The excess demand function is z(p) = Y., ; xi(p) — Y_;c; € € R7. We
can also talk about the excess demand for good j as the j*" element of this, which is
2i(P) = > ;1 Tij(P) — D ;7 €ij- When z;(p) > 0 we say that there is excess demand of
good j and when z;(p) < 0 we say there is excess supply of good j.

« What is a price vector, v?

« What (the heck) is, Walras' Law?

Proposition 3.1. Walras' Law: Assuming all individuals have locally nonsatiated
preferences, for every price vector p € R‘io for which individuals' demand functions are
finite, p - z(p) = p121(P) + - - - + psz7(P) = 0. In words the value of the excess demand
vector equals O . This holds for all prices regardless of whether they are equilibrium prices
or not.

e P*X=w



In-class Question

Q3. Consider a 2 X 2 economy where preferences are represented by u 4, up : Réo where

Uy = lea:i_za and up = wﬂBlm}B_zﬁ for some a, 8 € (0,1). Assume both goods are in

strctly positive supply.

a) Argue that, for any initial endowment, there are no Walrasian Equilibria where one
good has price 0 and hence in an Walrasian Equilibrium we must have (p1, p2) € R2>0-

b) Let prices be (p1,p2) € R2>0 and incomes be M 4, Mp. Verify that optimal demands are

xA(p,MA): (aMA’ (1_C¥)MA)
b1 P2

xp(p, Mp) = (ﬁMB’ (1- 5)MB)
b1 D2



In-class Question

e a) If the price of one good equals 0 then a consumer with
positive endowment of the other good would not have a nite
optimal demand, since they could get more and more utility by
forever increasing their demand. Also, at least one of the two
consumers must have a positive endowment of the other good.

e b) By drawing indifference curves and Budget constraint, one
can justify that the solution must be where slope of budget
constraint (price ratio) equals slope of indifference curve

(MRS). Also each agent must exhaust their budget. Hence for
QT A9 _ D

(1-a)za1 D2

P1TA1 + P2Ta2 = My

Andy we solve: MRS =

Solving these two equations simultaneously gives the optimal demand in the question:

alM ]l — o MA
XA(p7 MA) — ( p1A7 ( p2) )

The analysis for Bob is identical.



In-class Question

c) Consider the initial endowment e4 = (0,1),ep = (1,0) :

i) Find optimal demands x4 (p) and xp(p). Show that these demands satisfy Walras' Law.
i1) Find the Walrasian Equilibrium and 1illustrate it on an Edgeworth box.

111) Verily on your Edgeworth box and algebraically that both players prefer the Walrasian
Equilibrium to their initial allocation.

d) Repeat b) for initial endowment e4 = (%, %),eB = (%, %) and a <



In-class Question

c) Consider the initial endowment e4 = (0,1),ep = (1,0) :

i) Find optimal demands x4 (p) and xp(p). Show that these demands satisfy Walras' Law.

i1) Find the Walrasian Equilibrium and 1illustrate it on an Edgeworth box.

111) Verily on your Edgeworth box and algebraically that both players prefer the Walrasian

Equilibrium to their initial allocation.

d) Repeat b) for initial endowment e4 = (%, %),eB = (%, %) and a <

1) Substituting in the value of the endowment as income we get:

xalp) = (222, 500 ) (22,1 a))

p1 1 2 pll
o= (G5 = (5

Walras' Law states that the value of excess demand should equal O . We will verify this holds:

1-8)p

ap
pi(za1 + 21 — 1) + pa(2a2 + z32—1) = 1 (p_lz + B — 1) + po ((1 —a) + ( o

=apy +mB—p1+p2(l —a)+ (1 —B)p1 — po
—0

)
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i) Find optimal demands x4 (p) and xp(p). Show that these demands satisfy Walras' Law.
i1) Find the Walrasian Equilibrium and 1illustrate it on an Edgeworth box.

111) Verily on your Edgeworth box and algebraically that both players prefer the Walrasian
Equilibrium to their initial allocation.
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c¢) 11) In any Walrasian Equilibrium both prices must be positive. For example if p; = 0
then Andy would demand infinite amount of good 1 and we use the results above: We
need markets to clear so:

% + 68=1 ( Market for good 1)
1
1 —
(1—a)+ 1= B =1 ( Market for good 2)
D2

As both prices must be positive, we can normalise po = 1 and solve for p;. When doing
_a

this for the market for good 1 we get p; = = 5 and as a check, you can verify that this
clears the market for good 2 too. Thus our Walrasian Equilibrium is

p= (1551 )xa= (- £).(1- a)xu = (5.)
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c) Consider the initial endowment e4 = (0,1),ep = (1,0) :
i) Find optimal demands x4 (p) and xp(p). Show that these demands satisfy Walras' Law.
i1) Find the Walrasian Equilibrium and illustrate it on an Edgeworth box.

111) Verify on your Edgeworth box an

d algebraically that both players prefer the Walrasian

Equilibrium to their initial allocation.
d) Repeat b) for initial endowment e4 = (%, %),eB = (%, %) and a <

¢) 1i1) From the diagram, we can see t

nat the 1nitial allocation lay on the lowest

indifference curve of each agent, while the Walrasian Equilibrium lies on a much higher

indifference curve. Algebraically Anc

y's utility has increased from O to

(1 — B)%*(1 — )~ while Bob's has increased from 0 to a7,
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d) Substituting in the value of the endowment as income we get:

x4(p) — (a(5p1+§p2) (1—a)(apl+§p2)> (%+apz ) (1—04))

p1 7 D2 2p1°  2po 2
el = 5(%191 -+ %pz) (1— 5)(%?1 =+ %Pz) B (é i Bps (1 — B)p: N (1-— 5))
S D1 ’ D2 - \2  2p’ 2p 2

Walras' Law states that the value of excess demand should equal O . We will verify this holds:

o Qaps 15 BP9
_1 V) =p (= 2L 2L 2
pl(:UAl—I—CEBl )+p2(a§A2—|—CB32 ) p1(2 + 21 47 5 + 21 )

Jr102((1—05)191 N l1-a) (A-0Fp  (1-5 _1)

2p2 2 v 2p2 v 2

=0



In any Walrasian Equilibrium both prices must be positive for same reason. We need
markets to clear so:

a aps B PBp
— 4+ — 4+ —+4+ —==1 (Market { dl1
2—|—2pl—|—2—|—2p1 (Market for good 1)

- 1 — 1 — 1 —
( a)p1 1 ( a) 4 ( B)p1 + ( B) =1 (Market for good 2)
2po 2 2po 2

As both prices must be positive, we can normalise ps = 1 and solve for p;. When doing

this for the market for good 1 we get p; = 23‘;’? 5 (algebra skipped) and as a check, you

can verify that this clears the market for good 2 too. Note that as well as p = (O‘—w 1)

2—a—pB"?
we could write prices as p = (a + 8,2 — a — ) Thus our Walrasian Equilibrium is
B a+p 1
p_ 2—()5—/3’
a « l -« 1l -«
xg= |+ pz’( )p1+( ) |l pr=a+Ppr=2-a-p
2 2py 22 2
1 — 1 —
Xp = E-l-ﬁm,( 5)p1+( h) pp=a+fpr=2—-a-p
2 2p 2p2 2

As a check, note that « = 8 = % givesp = (1,1),x4 = (%, %),XB = (%, %) as one
would expect. Also note that as o and (3 increase, meaning agents put more weight on
how much of good 1 they get, p; also increases. Indeed p; > ps <= a + 8 > 1 Also,
note that as we are assuming @ < 3 we see that Andy will get less of good 1 and more of

good 2 than Bob. The diagram below pictures this for some o + 8 < 1.
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