ECON-UN 3211 - Intermediate Microeconomics

Recitation 8: Exchange economies

Matthew Alampay Davis
November 18, 2022



Plan for today and, if necessary, beginning of next week

Problem Set 6 Feedback

Exchange economies

Practice question 1: Interior solutions

Pricing in exchange economies: market clearing and excess supply/demand
Practice question 2: Excess demand and market clearing

Practice question 3: Non-interior solutions in exchange economies



Problem Set 6 Feedback



Q1. Supply with Cobb-Douglas production F(L, K) = L*K?

- Conditional factor demands
© L(a,w,1) = qu(w,n)g=7
© K(g,w,r) = w(w, r)g=7

- C(a,w, ) = c(w, 1)q =7

- "(gw,r) < 0= a+p<1

Under perfect competition, MR(q) = p*,
a constant. Thus, strictly convex
(concave) costs imply strictly concave
(convex) profit:

1. DRS < 7(q) strictly concave
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2. IRS < 7(q) strictly convex
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Q1. Supply with Cobb-Douglas production F(L, K) = L*K?
T4)

P MC
- Conditional factor demands
© L(a,w,1) = qu(w,n)g=7
* K(g,w,r) = w(w,rg==
- C(a,w,1) = 1c(w, r)q=P
- "(q,w,N) <0 a+p<1 e
Part e investigates the case where
a + = 1. Here, the cost (and thus
profit) functions are weakly convex and
concave, i.e, linear. We find that the
supply decision depends on p S . { 0 W pam(
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Q1. Supply with Cobb-Douglas production F(L, K) = L*K?

- Conditional factor demands
+ L(g,w,1) = qu(w,r)g==
© K(g,w,r) = w(w,r)g=7
- C(q.w,r) = (W, g
- "(gw,r) < 0= a+p<1

Part f asks us to synthesize our findings:

how does supply choice relate to a + 83,
i.e., the returns to scale of production?

- From part c-d, we saw that DRS

implies a finite quantity supplied,
which may be zero

- Also from part c-d, we would infer

that IRS implies infinite supply

- From part e, we saw that profits are

linear but the slope depends on
how MR(q) = p* compares to MC(q)
- If p < MC, profits are increasing in
gand g° = oo
- If p > MC, profits are decreasing in
gandg® =0

- What about when p = MC?



Q2.Production with C(q) = ag’ + FC

+ AC(q) = aq + £
- MC(q) = 2aqg
- VC(q) = ag?
- AVC(g) = ag
From partsa and b, g* = \/F;C is where
1. AC(q) is minimized
2. MC(q) is equal to AC(q)

Part ¢ asks us to draw a graph of MC, AC,
and AVC. We should intuit that we want
to include the results from a and b in
that graph.
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Exchange economies



General equilibrium theory

General equilibrium the method General equilibrium the theory

- Exogenous primitives (number of - Assumptions: perfect competition

agents, number of goods,
technologies, preferences,
endowments)

- Simultaneous mutual resolution of
agents behaviors as specified by
primitives

- Result: “equilibrium” prices and
quantities

1. Price-taking behavior
2. Symmetric information
3. Markets for all goods

- These strong assumptions buy us an

elegant theory integrating consumer
and producer theory

- Key result: the fundamental

theorems of welfare economics



Pure exchange: the Edgeworth box

Three basic economic activities: Very simple and abstract
1. Consumption - Two agents exchange two goods
2 Production according to initial endowments and

3. Exchange the interaction of their preferences

- No production, firms, or mediums of

The Edgeworth box is a very simplified .
exchange (i.e., money)

general equilibrium model of a pure

exchange economy But rich in its insights
- No production, just endowments * Depicts how prices arise as a
w = (WA, wh) mechanism for clearing markets
- Given initial endowments, - Depicts how preferences and
preferences over the goods eﬂdowments give rise to 'Wealth'
determine what exchange unfolds - Depicts market efficiency and

opportunities for mutual benefit



The Edgeworth box: capturing insights from consumer theory

We can plot the familiar lines from
consumer theory

- Wealth/income as the product p- g . =% € o

- Budget lines divide the two budget T A‘s{:;:\ﬁ“‘"“
sets capture relative prices between
two goods o
5 [ ]
- Indifference curves reflect the two B wetibluers '(‘
[TV V)

consumers’ preferences e 2P
- Tangency condition for CRnbes v
well-behaved preferences depict 0 -

optimal consumer behaviors

- Tracing these bundles as budget
line changes gives us offer curves 8



The Edgeworth box: Pareto optimality and contract curves

- An allocation x in the Edgeworth box
is Pareto optimal/efficient if there . X0 €
is no other feasible allocation x’ 1 0’;‘;:’«
that makes one consumer better off
without making another worse off

- Trace out the points where
indifference curves are just tangent
to one another: the contract curve *1

- For given initial endowments, only a 0
subset of the contract curve is a R -
Pareto improvement: we call this Tortto Sk gren by MRE™ = MRS
the core



The Edgeworth box: Pareto optimality and contract curves

- An allocation x in the Edgeworth box the sof ot Parero
is Pareto optimal/efficient if there
is no other feasible allocation x’
that makes one consumer better off
without making another worse off

- Trace out the points where
indifference curves are just tangent
to one another: the contract curve

- For given initial endowments, only a
subset of the contract curve is a
Pareto improvement: we call this
the core




Practice question 1: Interior
solutions




Exchange economies with an Edgeworth box

(a) Draw the Edgeworth box of this economy, depicting the initial endowment

ol 32

Endowments w S0
1. wA = (75, 25)
2. wB = (25,25)

Preferences

25 1 .ﬁO t Y2
1. Cobb-Douglas: uA(x*) = x{x)

2. Perfect substitutes:
UB(xB) = x§ + X8

10



Exchange economies with an Edgeworth box

(b) Graph the contract curve, the set of Pareto improvements, and the core

p@ rdonimst pow Ve Fhe uhillly Fanctr
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mlsﬁw MW for Ao mdiference S<S

Endowments w

1. wA = (75, 25) ##n*fmfv‘kmwwﬁh"';a
2 e = (@23) 1876~ =2l # 5O TESTER
Preferences H>ad 2 —'22:‘ > P 45.0&_‘”9 .
1. Cobb-Douglas: UA(X*) = XX  fowme Ao WQW#’ o b F E Xy .
2. Perfect substitutes: > Kgp—zf) LSD&—(WD -1
UB(xB) = xB + x5 e

The mlifferce /s micsier whar lese or~ o7l

75 = o 5 .8 = 75, 2%
}5_&?—‘ = ”D ~Z, ‘—>-rv {ZEJ 7¢} ¢ ij;T}

75,25 , Mole (25,78 15
S ey Wrsect of (25.75) o4 (75252 ool te Extptin Borc 12




Exchange economies with an Edgeworth box
(b) Graph the contract curve, the set of Pareto improvements, and the core

Endowments w

P core
1. wA = (75, 25)
2. w8 = (25,25) 25 4 i
Preferences ‘

1. Cobb-Douglas: uA(x*) = x;x5

2. Perfect substitutes:

VOE) =R+ . 50
Contract Cure M“—SB" ““3\’35,, §0 75 100
5 M, W,
MU My,
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Exchange economies with an Edgeworth box

(c) Graph the contract curve, the set of Pareto improvements, and the core

7714, Set o foeto 50% - =G
Endowments w W 5 ﬁsm 0
: Core Irasn
WA (sm) T :r’b

2. wB = (25,25) Lagoict

MWZS _

G =
Preferences Bs wf-

1. Cobb-Douglas: uA(x*) = xjx5 Fragn @

2. Perfects‘mm/ -
complements: } 75 100
UB () = min{x¢, xE}
Confract Cure © magqa . MU
Ty
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Pricing in exchange economies:
market clearing and excess
supply/demand




Excess supply and demand in exchange economies

- Given a price vector, we see that the x3
two tangent indifference curves may T i v
occur at different points
- Consumer 1is in net demand for
good 2, consumer 2 in net supply

3
. . -
- Equilibrium adjustment: change the iy
relative prices of the two goods so 0 -
t_hey are both tange.nt to the budget e J, ru J;'_mf%f:; 3o
x; ) 0
line at the same point T T e ot epdaint
- In fact, there exists a unique budget
line through the initial endowment
that allows the market to clear N
2
o ¥ 14



Approach 1: Using offer curves

- We can draw any number of budget Yo
lines through the endowment point, m

each corresponding to different
tradeoffs between the two goods
(i.e. relative prices) 00

- For each of these budget lines, we
can trace out where the tangency
condition is satisfied: this is the
consumer’s offer curve fns p¥©

- For well-behaved prefergpees, there
is a unique budget line where the
two offer curves intersect  ond

P mhd gndowmst W 15




Approach 1: Using offer curves

- Mathematically, this is equivalent to
setting total demands equal to total
resources:

X?(D? WA) +X$(p> WB) = Wh
Xé(D? WA) —+ XZB(p7 WB) =W

and solving for the unique p that
solves the system of equations



Approach 2: Using the contract curve

w

- Equivalently, we can find the budget ’
line that satisfies both tangency
conditions simultaneously:

MRS? = P _ mRsB

p2

- We already have an expression for
all points where the two agents’ 0
MRS is identical: the contract curve

- Thus, there is a unique budget line
through the initial endowment that
clears the market and its slope is
orthogonal/perpendicular to the
contract curve




Practice question 2: Excess demand
and market clearing




Market clearing in exchange economies

(a) Graph the contract curve for this economy

mes® = X Mes®z 22
Corse _ 50D -y
Endov:ments w "
1. w” = (50,500
( ) > (4w “9‘9) 22 - (g0 -2P)a?
2. w8 = (350,300) 2
hoo g0 =S worp -~ oo = 02 2]
Preferences

1. Cobb-Douglas: u(x*) = x}x5 = x} 2 28

2. Cobb-Douglas: uB(xB) = xPx8

00




Market clearing in exchange economies

(b) Find Agent A’s Marshallian demand for good 1

SJMWHL fb\:b‘Doolaé-' s,zeM 12 welm ¢ St 9904

Sw? =p, *50 + P, *Tag
Endowments w

= JLA‘( h) _ (?OP‘_* s-————'oor?' w,l- go?\'*”")
1. wA = (50, 500) = P J = Py 27 2p,
2. w8 = (350,300)
Preferences

1. Cobb-Douglas: uA(X*) = x{x5

2. Cobb-Douglas: uB(xB) = xPx8



Market clearing in exchange economies

(c) Show how p, = p, = 1 fails to clear the market

Ik PP
Endowments w o ” 8 ®
7 X (P Xy (P’“))
1. w :(50,500) ) 3s0£l) 3 C)
( x* 300 (¢
2. w8 = (350,300) . SpLyrse Y —_
2‘.') 'ZCl)
Preferences
O
1. Cobb-Douglas: uA(X*) = x{x5 = 30 +65Y _ 4oo
2.
2. Cobb-Douglas: uB(xB) = xPx8
7 hoD
Demands oy
= +,
0 =w
1. XA(p, wh) :GOP1+500P2 50p. +30 ;)
L4 ’ p‘\ ZPL

3g0p, + 300p, 9r300 7
2 pw?) = (_,_-——" 138 —
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Market clearing in exchange economies

(d) Find a competitive equilbrium by Approach 1

B
2 ? o) #allpin”) = w

Endowments w =a0p

1. wA = (50,500)

uvop, +800p,
2. w8 = (350,300)

Zpy

= > 4po

Preferences -
— - )
1. Cobb-Douglas: uA(x*) = x;x5 = Hodp, 80P, P
2. Cobb-Douglas: uB(xB) = xPx8 = godp, = 4wop,
P
Demands 50“’ N v = e ;:
(o = B

Caml-n\l\w Et]m\bmo exisk> wee P

(phy 5 2 v Mt)M £ (p0)= (50,30) , 2° =(250,5%) 21



Market clearing in exchange economies

(e) Find a competitive equilbrium by Approach 2

Contreet cune 81»41:-» oaf 2 2l
Endowments w
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Practice question 3: Non-interior
solutions in exchange economies




Boundary considerations in exchange economies
(a) Find all interior points on the contract curve

z
D
a = —_1
Endowments w MRS ) 1
1. wA = (11,8) =
2. w8 = (4,8) = Nig-ar
Quasilinear preferences: 2 lo
» 2
UA(XA) =2 Xé\ + Xé\ i " ey oot
BB B =7 {war = 20aF w
UP(X®) = 44 /x8 + x5 N s 0 ’
=7 1§ =y = Y o
= .z_‘;“ ol

W 2



Boundary considerations in exchange economies
(b) Argue the contract curve includes edges of the Edgeworth Box and connects

the upper-right and lower-left corners

Endowments w - _ Mng? = —

=

1. wh = (11,8) e oyt meg® = 2 '

2. wP = (4,8) &7 ek 5 \D

[JV V. Hs ‘,? . 3 —?o

. ‘ .
Quasilinear preferences.b i | t:) mas® TH#M BS ¢
UA(x*) = 24/x4 + x5 o D: ol >5,x, =l
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Boundary considerations in exchange economies

(c) Solve for a competitive equilibrium

Endowments w
(11,8)
(4,8)

1. wh =
2. wk =

Quasilinear preferences:
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3. Consider an economy with total endowments w = (60,40), and suppose both agents have symmetric perfect
complement preferences. Argue that the contract curve is actually a 2-dimensional parallelogram area bound
between the lines x{ = x5 and x? = xJ.

4. Suppose Alice has symmetric perfect complement utility and an endowment of w* = (200,50) while Bob has
symmetric perfect substitute utility and an endowment of w? = (0, 50). Show that the contract curve includes the
line segment xf = x‘z* within the Edgeworth Box, but the contract curve does include not the upper right corner or
any other points on the boundary of the Edgeworth Box. Show that p; = 1 and p, = 2 is a competitive equilibrium
price.

Any interior point can only be on the contract curve if the set of Pareto improvements is empty. With the given
preferences, a quick sketch of indifference curves can reveal that such points are exactly along the line x’{‘ = xg‘.
Any other interior point has a triangular region of Pareto improvements. In this case, the upper right corner is
the allocation with x4 = (200,100) and x® = (0,0), leaving agent A with a utility of 100 and agent B a utility of
0. Compare this outcome to the feasible allocation x* = (100,100) and x® = (100, 0), which gives A a utility of
100 and B a utility of 100. Thus we have found an allocation that Pareto dominates the upper right corner, and
therefore the upper right corner is not Pareto efficient in this case. This is due to the fact that A does not have

strongly monotonic preferences.
Now let’s consider if prices are p; = 2 and p; = 1. With symmetric perfect substitute utility, B will always choose
to spend their entire income on the cheapest good, which is good 1 in this case. Thus their demands will be
x’f = 2(50) = 100 and xf = 0. With symmetric perfect complement utility, A will always choose to spend their
entire income such that x% = x7.

2x} + xj) = 3x% = 200 + 2(50) = x4 = x4 = 100



