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What We Learned about
Equilibrium?

e Pareto Efficient Allocation (PEA) — Optimum
Cannot make one better off without hurting others

e Walrasian Equilibrium (WE) — Price Vector
When Supply Meets Demand
Even if there is only one person Robinson Crusoe
e 15t Welfare Theorem: WE are PEA
Schizophrenic Robinson Crusoe achieves optimum
e 2nd \Welfare Theorem: PEA supported as WE

e Also works under inter-temporal choices...
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Walrasian Equilibrium

e Price-taking: Prices p > 0
e Firm f chooses production plan yf(p) so it solves
max {p-y'ly’ €r}, f=1,00 F
e Consumer h has o/ ownership shares in firm f
and earns dividends equal to I1/ (p) = p - y/ (p)

e Consumer h chooses consumption z"(p) so it
solves

F
max {Uh(xh) D - o <p- Wl 4+ Zehfl—_[f}

I
f=1
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Reinterpreting the General eels
Model as Spot & Futures

e 2 Periods: t=1, 2
J

e Firm’s Production Plans y/ = (’yl Yo )

» Eachperiod: ¥/ = (v}, ,yl,),t = 1,2

e Consumer’s Consumption Vectors: 2" = (2?, z#)
e Price vector: p = (p1,p2)

e All trade Is done Iin Period 1:

e Spot price vector: P1 = (P11, ,P1n)

e Futures price vector: po = (p21,- -+, Pan)



Reinterpreting Spot & Futures | ss2s
as Borrowing & Lending

Market interest rate: r ; Period 2 Spot price:p;
-irm’s Dividends and Borrowing:

Deriod 1: d] = p; y{ + B!

Period 2: df = p3 - yf — B (1+7)

o d) f L
PV is dj - 1+T:P1'y1 | 1_|_TP2‘92

Relationship with Futures: p2 (14 7r)ps2
P1 - yl + P2 - Y5 —Hf( )
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Reinterpreting Spot & Futures | ss2s
as Borrowing & Lending

e Consumer’s Budget Constraint and Saving:

F
o Period 1: P1-2h <pi-wi+ > 0Md] —Sf
f=1

F
Period 2:
° py-xh <py-wh 4+ 0Mdl + (1+r)SP

1 , =1
1+7r

Pa - T3
< p1-wp A i?npi*w;“rzﬁ’hf{ 11/ (p) }

h
1 |

O PViSpl'LL‘




Rational Expectations

e F[or this to work, we need:

1. Rational Expectations: Agents correctly
forecast equilibrium future spot prices
May not be true, but okay if arbitrageurs fix it...

2. No Bankruptcy: Consumers have to live up
to their promises for lenders to lend to them

3. No Uncertainty (about future preferences
and technology):. Can be extended in Ch. 7.



Example

e Two goods, two periods: Tt = (T11, T12)
o All consumer? have same log preferences
o U =u(x)+ 5%(&?2) where u(z:) = 2In x4 + In x4
e Endowments: w; = (120,120), w2 = (0,0)
e Technology: Investment z1; to earngz; later...
g1 = 2211, Q22 = 4212

e Solve for optimal consumption, Walrasian
Equilibrium spot and future prices (and p5 )



Example:
Optimal Consumption

1
U = [2 1115{711 -+ 111$12] -+ §[Qlﬂ$21 —|—11121?22]

e Can use Representative Agent
e Since preferences are homothetic and identical
o Note xyy = w1 — 211, T12 = W12 — 212,
To1 = 2211, X2 = 42712
e RA solves
U=2In(120 — z11) + In(120 — z12)

1
+1In(2z11) + 5 In(4z12)



Example:
Optimal Consumption

U =2In(120 — z11) + In(120 — 212)

1
+ In(2211) + 5 In(4z12)

e FOC: (interior)
oU

—2 2
Oz11 120 — 211 2214
oU 14

8212 N 120 — <192 8212

e Hence, (%, 2%,) = (80,80)
€T €T =

o (211, 21,) = (40,40); v
(51721351722) — (80:~ 160)
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Example:
Walrasian Equilibrium

e 2"d \Welfare Theorem applies
e Since technology and preferred sets convex
e Prices for delivery in period 1: P1 = (P11, P12)
e Futures prices for delivery in period 2: P2 = (P21, p22)
e Given consumer wealth W, choose x to solve
mg?,x{U(:cﬂp«:c =P1-T1+ P To = W}

o FOC: oU oU oU oU

8.‘]311 L 833‘12 L (93321 L 83322 :)\

P11 P12 P21 P22 N




Example: eecs
Walrasian Equilibrium

1
[ = [2 h]$11 o 1115512] —+ 5[21ﬂ$21 —|—111£1?22]

e Thus, at(z];,7,) = (80,80) (z5,, x%,) = (80, 160)
1
2 B 1 B 1 B 5 B
P1180  p1280  p2180  p22160
e Set numeraire p11 = 1,
e Spot prices p1 = (P11, p12) = (1, %)

e Future prices p2 = (p211p22) — (%z %)
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Example:
Walrasian Equilibrium

e Set numeraire for all periods: p11 =p5; =1
e Since spot prices are p1 = (p11,p12) =
o future prices are p2 = (p21, p22)
e In period 2, future spot prices p5 = (1,
e With nominal interest rate r

e Arbitrageurs equate poi(1+1r) = ps,
e Hence,r =1

(1
b
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Summary of 5.5

e Time can be incorporated as a Day 1
Spot and Future prices

Market

e Or, as a Rational Expectation Equilibrium with

Borrowing and Lending
may not hold If:

No arbitrageurs to ensure expectations are rational

Consumers could go bankrupt to avoid re
Uncertain about future preferences or tec

e Homework: Riley - 5.5-1~5; 2008 fina

paying
nnology

s Q3
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