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Better-off sets of a discontinuous preference
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Pure-Exchange Economies
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Pareto Efficiency in Exchange Economies
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Efficiency in an Exchange Economy
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Pareto Efficiency in Exchange Economies
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Efficiency in an Exchange Economy
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Pareto Efficiency in Exchange Economies
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Efficiency and Equilibrium in an Exchange Economy
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Efficiency & Equilibrium in an Exchange Economy
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Economies with No Pareto Optimal Allocations
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Equilibrium in an Exchange Economy may not exist
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First Welfare Property Fails to hold
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Second Welfare Property Fails to hold

Econschool

oo e

%

https://economics.stackexchange.com/a/56549/11824

econschool.in

Follow us:

O SE Y[


https://economics.stackexchange.com/a/56549/11824
https://www.econschool.in
https://youtube.com/playlist?list=PLUJGfL_499TJz9hUatBtUmz0vFMux2tTV
https://stackexchange.com/users/9428029/amit?tab=accounts
https://www.quora.com/profile/Amit-Goyal-135
https://twitter.com/amit_k_goyal
https://piazza.com/class/j9llzujhf0n1c0
https://www.facebook.com/EconSchoolX/

Cost Minimization Problem of a firm
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Short-Run Competitive Equilibrium
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Optimal locations for the public facility
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Pareto Optimal locations for the public facility
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Square - City: 0,11x[0,1]

The objective is to establish a public
facility at a specific location (x, y),
Such as a library within the region
0, 11 X [0, 1]. This facility will
be accessible to three individuals
residing at the following locations :
b= @y = (2 y2), ks = (x,ys)
respectivel

Utility function of i € (1,2,3} is
210,112 > R defined as

wilxy) = ~lx—xil=ly-yil

https://forum.econschool.in

econschool.in

et o cuea
T 28079,1 - 05029, @709t 025.09,1 = 0507, = 075,029 < 6250291 - 05,05, - @707

ors @ @

025 025 025 @

T T 1

v : H

Follow us: ﬂ E@ ’ﬁﬂ


https://forum.econschool.in
https://www.econschool.in
https://youtube.com/playlist?list=PLUJGfL_499TJz9hUatBtUmz0vFMux2tTV
https://stackexchange.com/users/9428029/amit?tab=accounts
https://www.quora.com/profile/Amit-Goyal-135
https://twitter.com/amit_k_goyal
https://piazza.com/class/j9llzujhf0n1c0
https://www.facebook.com/EconSchoolX/

Pareto Optimal Locations for the public facility
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Equilibrium and Efficiency
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Equilibrium and Efficiency in Crusoe Economies
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Efficiency in a Crusoe Economy
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Technology : R

utility: 1
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Efficiency & Equilibrium in Crusoe Economy
Econschool
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Efficiency & Equilibrium in a Crusoe Economy

Economy :
8 1 u(c,Ly = cx?
h
c c C=f(H) =8VH
3 H+L=1

Pareto Optimal Outcome :
(C,L,H) = (4,0.75,0.25)
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Efficiency and Equilibrium in a Crusoe Economy
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Single-firm Competitive Equilibrium vs Monopoly

Econschool

g Here we explore and compare the ef fects of

0240 two different behavioral assumptions about
the single firm operating in a market for a

In one case, we assume that the firm

is competitive or a price — taker. In the ofher
case, we assume that the firm acts as a
monopolist, choosing a point on the demand.
curve rather than acting as a price - taker.
Everything else about the two situations is
assumed to be the same.

Singecompetito grie - lakn\ [nm /..m.,

A i
- Inverse Dem ~ Inverse Demand : p

~ Cost function is cg) ~ Cost function is cg) = L-

So, Invers

As we can obseroe in the example, moving
from competitive equilibrim to monopoly
causes the equilibrium price to rise, the
equilibrium quantity to fall, and there is
also a loss of ef ficiency with the emergence
of deadweight loss.
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Monopoly
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Soo,

and: = max(7 - p,0) Demand: 4 = max(7 - p,0) 10
foé @)= (19-21+24 Cost: clg) = (max(q, 2)g N
e

‘Marginal Revenue is ‘Marginal Revenue is s.
MR=7-2qfor0<q<7 MR=7-2for0<q<7
Average Cost is Average Cost is ©

2| =5
Marginal Cost is Marginal Cost is

(42 g<2 vo |2 M1<2

s - 1
Monopoly Eq is o
(@"p") = @5 [ A %) = @5
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Monopoly
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Single consumer with valuation V ~ Un(a, b), where
good,

onsumer knows her vluation, bt 0
i docat, Mol s ricep o masmice e o
v i e
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Monopolistchooses p to mazimize ts Expected Profit: **
M 1) = - PV 2 )

Obseroe that theaptima choic of p will always belong
to th closed nterval [max(a, ), b

bee bec
Cuseze<as 2t <b Coeze < T2f<ach

Solving the problem, we get the optimal ™ as Caseasesh
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Monopoly in Edgeworth Box

Economy: u(x,,y,

Xty ) = min(e + 202,25, +33), @1 = (1,0), @2 = O 1)
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Finding Nash Equilibrium in a Strategic Game

Econschool
o BR, (a7) s the set of solutions fo BR (1)
— Set of Players: (1,2} max, s 1(a1, 42) 1
e (1} ifa,<05 2
—Action Sets : = 075
Action Set of Player 1is Ay = [0,1] BR, (@) =1 {0} ita, =0
Action Set of Player 2s Ay = [0,1] O fe=05 - |er @

_ Uility functions : BR, (@) is the set of solutions to
Utility of Player 1is uy : Ay X Ay — Rdefinedas  max, e ua(a1, 2) 025
u1(an, az) = a1 (1-2a;) {0} ifa; <05
Utility of Player 2is uy : Ay x Ay — Rdefinedas  BR (a) = 1{1} ifa, > 0.5
gl 5 o oz os  oss
ua(ay, ay) = ax(2a; — 1) [0,1] ifa; =05 a -
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Game with No Equilibrium

Econschool

Econ School Logo Game: Graphs of 8R, and BR

Action Set of Player 1is Ay = R, Action Set of Player 2is A = R, 10
uy: Ay X Ay > Ris defined as uy: Ay X Ay = Ris defined as ;}
a ifay <1 a ifa, <1 8
~lay - 9| ifay € (1,5) a1y = ~lay 1| = |ay = 9] ifay =1 .
y(ay,a3) = { ~lay 6] lay - 9| ifa € (1,5,9) 4 max(-laz = 1|, - laz = 5|, = a2 =91) ifa; € (1,4]
~la; - 6| ifa € (5,9) ay ifay >4,
a ifay>9  BR,(@)denotes the set of solutions to
BR, (ay) denotes the set of solutions to Max, e, U2(21,42)
max, 4 #1(a1, az)
T4 6 .

10
ay =
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Cournot Duopoly with Fixed Costs

Econschool
Demand BR (q2) is the set of solutions to Case: F=4 Case: F = 25 (Natural Monapoly)
PQ) = max(12-Q.0) max, e 71 (01,42) at wt
Cost functions: BR,(@1)is the et of soluions to ol “
ca) = ;' \:q, i 0 max, g %291, 42) N N
itg; =0 12-
forie (1,2) |T} itg; <12-2VF . .
Profits BR(9) =1 (0 g >12-2VF 4 N
7iq1,92) = 4iP@ +2) - Ci@) . ' N
fori € (1,2) 0, U} g, =12-2VF 0:? o
2 BR,(9) BR,(@)
Firm 1 chooses g4 orije 1,2 andi# ] IR REREEERE
Firm 2 chooses q - =
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Pay your own bill vs Split the bill

Econschool

Pay your own bill:

2 friends : [1,2) simultancously
choose the amount of

food fy, f2 € R, they want to
order and consume at a restaurant.

Quasi - linear Utility of i € {1,2)
i R o Refined as
4l m) 4\/Z »

' the payment made
by[, “whichis eqwl toi's own food

BR ()i theset of solutions to
max .4 Vi~ fi

BR,(f2)

Equilibrium | BR (1)

Eqbm. Payof fs
(, (4,4)

fiot 2 3 H

Split the bill
2 friends  (1,2) simultaneously
choose the amount of
food f1, f2 € R, they want to
order and consume at a restauran
Quasi - linear Utility of i € (1,2}
51 R2 - R defined as
wlfup) =4Vfi-pi

+
wherep, =1 o L2
made by i, which is equal o half of
the total food bil.

is the payment

https://youtu.be/hyORwUr3g202feature=shared
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First-price sealed-bid auction

Econschool

First Price Auction (2-players’ Per fect Information Game)

., land2. BR, (1) is the set of solutions to max, »q uy(by, bz)
choose their bids by and b respectively. Player 1's BR (b, is the st of solutions fo max, oo ua(by, bs)
valuation for the object is 4, and player 2's valuation for [0,b) ity > 4 )
the object is 3. The winner of the object is the highest B8R = [0.4) ,;74
bidder. In case of a tie, the object goes to Player 1. 1 (b2) = [0,4] b, =
(b} by <4
P ted by :
- -89 anee
> e
by = | 470 B 2E: Gr(BR,)
0 ith<b 2
fori, j€(1,2), and i # j, define
or(eR, ={oub) e R cBR (B} 1
Setof Nash Equillria = Gr(BR,) 1 Gr(8R,) n
L

={bnb) e R2B3<by =by <4}

hetps://forum.econschool.in

econschool.in Follow us: 3 S[€1 Y [


https://forum.econschool.in
https://www.econschool.in
https://youtube.com/playlist?list=PLUJGfL_499TJz9hUatBtUmz0vFMux2tTV
https://stackexchange.com/users/9428029/amit?tab=accounts
https://www.quora.com/profile/Amit-Goyal-135
https://twitter.com/amit_k_goyal
https://piazza.com/class/j9llzujhf0n1c0
https://www.facebook.com/EconSchoolX/

Maintaining Cleanliness in the Apartment

Econschool

There are two roommates, 1 and 2. They simultaneously

choose their ef fort levels ¢, € R, and e, € R, respectively

1o keep their apartment clean. Also, Individual 1 values
cleanliness more than Individual 2.

iR o

Preferences are represented by :
R

e, e) = 4yer +er-e;
R

=2\/er +e

BR, (ex) denotes the set of solutions fo masx, . s (e1, ¢2)
BR, (e1) denotes e set of solutions to max, . (e, ¢2)

https://forum.econschool.in

econschool.in

In this game,
_[-e) <4
B0 ey a
(- ey
Lo e

BR () = .

fori, j€ (1,2}, and i # j, define

or(er) = ((g.,q) eRZe e BR‘(z,i}
Setof Nash Equiltrn = Gr(8R,) N Gr(8R,)
= {eve) R =4, 0}

Note that the equilibriun (ey,
effortle

Follow us:

ol

= (4,0) is not Pareto optimal, and there is an under ~ provision of
as (e, ¢2) = (7.5,1.5) yields higher utility for both roommates.
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Stackelberg Duopoly with Fixed Costs
Econschool

Case: F=4

Demand : [02-g)/2 g <8
P4(Q) = max(12-Q,0) RS Mol
6

o[22 g <12
lc g 28 7 itg

0 > 12
Cost functions:

_[Fitg>0
C'("')’[o igi=0
fori€ (1,2}

= qiPY(q1 +42) - Ci(a)

Leader: Firm 1

Follower: Firm2 o

-
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Efficiency in Exchange Economies with Externalities

Econschool -

ug(er, ) = ¢

F = {(cn ) € Rileg +, =1} ug(cr,¢) = 25 +¢p ug(cr, ¢;) = min(c, 2¢))
ug:F >R wer <) = cr +26) uy(cr, ¢7) = min(2eg, ¢))
u:F >R 7
i i i i i
ug u ux " ug uy
Feasible Set Representation : ’
R —
0 % o
g - S LRI R DS
33 55
<o > g o Eo oo
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Efficiency in an Exchange Economy with Externalities

Econschool

Economy :

@ = (wywy) =(1,1)

ug(xg, g, ¥4) = xp(1 + max(yp - y4,0))
Feasible Allocations :

F = {((xa,ya). (x5, ys) € REXRE| xp + x5 = 1Ay2 +yp = 1}

Efficient Allocations : os
& ={((xa,¥2), (x5, ¥8) € Flya =0A0<x, <2/3} U
(@A ya), (3o, y) € Flya =1A1/3 S 24 <1} 025
T
w
C S

Map

Pareto Ef ficient Allocatio

ns
X0
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Efficiency in an Exchange Economy with Externalities

Econschool

f

Case: 5=wy>wx=4

wy-ax=1
T

w

1

w=y-x P
Uy =Xy ., 1
© = (x, wy)

»
o

T

H

3

i

a,,;zaasi
T
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Efficiency in Exchange Economies with Externalities

Econschool

= max(xi, y1, 12, 42)
x2 =2~ Iy 2|
© = (@x,@y) = (4,4)

Set of Pareto aptimal Allocations consists
of set o tisf

[

-5

) = min(x, y1, %2, ¥2)

(X2, ¥2)
= (wxwy) = 4,4

Set of Pareto optimal Allocations consists
of setof

x=20ry =2

Tl
| Allcatio

3

Oy =x<2

3
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Pareto Efficiency in a Public Good Economy

Econschool

F= {(xl/Xng) €R}|xy +x,+8 = 10}

econschool.in

feasible

allocatlon (3,4,3)

E Pareto efficient allocations

uq(xq,8) = 3x1 +2¢
us(x2, 8) = 3%, +2¢

ol —x, 5 x> 10

Follow us:

o ey 5oy 10

O SE YRR


https://www.econschool.in
https://youtube.com/playlist?list=PLUJGfL_499TJz9hUatBtUmz0vFMux2tTV
https://stackexchange.com/users/9428029/amit?tab=accounts
https://www.quora.com/profile/Amit-Goyal-135
https://twitter.com/amit_k_goyal
https://piazza.com/class/j9llzujhf0n1c0
https://www.facebook.com/EconSchoolX/

Pareto Efficiency in a Public Good Economy

Econschool

F= {(xl;xby)isilxl +xz+y2=30} ulFXI,y)iXI+y

feasible

PE Allocations: x, = 2° ~y

T allocation (17, 4, 3) 1
y R y
25 7y % N
S3p 0
o —x1 10 20 x> 30 of —x 10 20 x, — 30

https://economics.stackexchange.com/a/55050/11824

econschool.in Follow us: & SO [


https://economics.stackexchange.com/a/55050/11824
https://www.econschool.in
https://youtube.com/playlist?list=PLUJGfL_499TJz9hUatBtUmz0vFMux2tTV
https://stackexchange.com/users/9428029/amit?tab=accounts
https://www.quora.com/profile/Amit-Goyal-135
https://twitter.com/amit_k_goyal
https://piazza.com/class/j9llzujhf0n1c0
https://www.facebook.com/EconSchoolX/

Pareto Efficiency in Public Good Economies
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R is a closed set, open ball is an open set
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Open Neighborhoods are Open Sets
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Examples of Open Sets and Closed Sets
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Examples of Open Sets and Closed Sets
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U,y w,2) = x+yrwez 2]
u(x,y,w,2) = xy +wz [m}] o o u]
u(x,y, w,2) = min(xy, wz) o m} o
u(x,,w,2) = Vmin(xy, wz) ] ]
ulx, =x+y+maxw,z) |0 [m]
u(x,y,w,z) = xy + min(w, 2) [m) m] o o
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Kakutani’s Fixed Point Theorem
Econschool

Kakutan's Fixed Point Theorem

Wel bservethat, coen if we relax exactlyone  Examples
Given aset X € R" that s convex, compact of e cmptins e tims i kopigll {11+ 0.1 £ = (05050
and a correspondence set ~valued function)  th ohers satisfied, § may not havea fixd point, )
1] X s closed in R* Bl X= 05 S
on - emply, convex. (o] X s bounded

(5,9) € Xx Xy € f0) (3] Xis comver

Then there exists x* € X such that x € f(x"). This (5] f h

- e [T <1
r'A\knou'nm!h(/‘mlwml B =101 0= [ &1 1<
- Dkmtdontin® X= 1011 mtcomeee i XxX
! '
v "
e o= I PR i
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Distribution of max and min of i.i.d Uniform RVs

Econschool

Given Uy, U, ..., U, unif0, 1),
PDFof H, = max(Uy, Us, ..., Up) s
_[m ueto
= 0 otherwise

CDF of H, = max(Us, Uz, ..., Uy)is
0 tu<o

Fu={u* tuclo1]
11

PDF of L, = min(Uy Uy, .., Uy)is
P i 01]
! otherwise

S s T H—
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Joint Distributions
E

Econschool

fo., M= XY it densityof XM s 1 S=X+Y, D= X-Y, ointdensiyof D is
2

3 formax(-5,5-2) < d < minfs,2-5)

2 for0<iame 1
2 Senlsd) =

ity of X, Y
1 for0<x<1,0<y<

[
Forty)
[0 otherwise 0 othenvise 0 oberwise
N
farte) =1 1 o =2
1 1 o
{2 EE S S e
Dy s S P R S D
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Joint Distributions

Econschool

Given X, Y, Zarei.i.d Unif(0,1).

Joint density of 3 Jont density of .
U= X+Z, V=Y+2Zis X+Y, Zis
minGy)  for0<uv<1 p t fr0<t<10<z<1
2-max(u,0) forl <u,v<2 fratD) ={2-t or1st<2,0<z<1
1-(u-v forl<u, 0<v<lu-v<l —u) o 0 otherwise
1-(v-u) forl<v, 0<u<l,v-u<li :
0 othervise ) .
. 2
T '
i | e
https://qr.ae/pvsnyF
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