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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

Econschool
(-2~ -2 - max(xi -2, 1 - 2)
(-2 -2 - max(lx, 2|, 1y ~2)
- @) =65
" P "
3 T, i i
L& | o
2 2 2
V‘ T‘ T‘
» " "
[P T [ T [ S
https://www.econschool.in/apply/programs
Follow us: o -—-@’ﬁﬂ

econschool.in


https://www.econschool.in/apply/programs
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/

Efficiency in an Exchange Economy

Econschool
Map Pareto Ef ficient Allocations

Economy : . -
@ = (@ wn) = ((1,0,0,1) \ > » "
up(xs, Yg) = 205 +Yp o o
Feasible Allocations :
F = {(@aya) (xa,ys) € REXRE x4+ = 1AYa+yp =1} 7 o8
Ef ficient Allocations:
&= (((xa,YA), (¥5,¥5)) € 1 ya = min(2xs, 1)} 0as 05

T 1

w w

o 0.25 05 075 o o Xﬁnzs 05 075 -

https://math.stackexchange.com/a/4748545/378131
econschool.in Follow us: & S[€1 Y [EF


https://math.stackexchange.com/a/4748545/378131
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 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
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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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Square~City: [0,1]x[0,1]

The objective is blish a publi

Indif ference Map

Location of the facility that
maximizes the sum of the utilities

Facility at a specific location (x, y),
Such as a library within the region
0, 1] [0, 1]. This facility will
be accessibie to three individuals
vesiding at the following locations :
Iy = (x,, 1) = (0.25,05),

Iy = (x2,¥2) = (05,0.75),

s = (x3,¥5) = (0.75,025)
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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
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Efficiency in a Crusoe Economy
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Efficiency in a Crusoe Economy
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Efficiency & Equilibrium in Crusoe Economy
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Efficiency & Equilibrium in a Crusoe Economy

Economy :
8 1 u(c,Ly = cx?
h
c c C=f(H) =8VH
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Pareto Optimal Outcome :
(C,L,H) = (4,0.75,0.25)
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Efficiency and Equilibrium in a Crusoe Economy

Econschool

u(r,€) = minCr, ), ¢ = min[ﬂ,%~ j] =1

T Tt Tt
¢ cec e ¢ 2
1 2 .
- Competitive N
A Equilibrium

1t . 1 + z 1} ey
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Monopoly

Econschool

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

Econschool

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
oud for the monapolst i € [0,b] 0 [] t e b
i B e
oy |11V zD z
@O={o wvep 0 - ”

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

R
JR—a
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Monopoly in Edgeworth Box

Economy: u(x,,y,

Xty ) = min(e + 202,25, +33), @1 = (1,0), @2 = O 1)
Compeitce Equitium Monopaly Equilbrium
. . Individal 1 i aprice seter,_,
vz v o v
1 i ¢ '
0.75. 075 5
” “ \ Ay
ooy
025 025 ompeitoe 025
Epulirium
T T T
n " "
[N TR R T I TR RS T (| B TR CR TR O
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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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BR(f))isthe set of solutions to

m*/eud\/f-/‘;/’ si#i
oR, (/)

Equilibrium] BR (f,)

Egbm. Payof fs
(1,12) = 0,0)

i
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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}
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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

075
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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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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
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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
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Pareto Efficiency in Public Good Economies

Econschool

Public Good Economy consisting of

Two consumers: (11, ) = x; +aV/5, (v, 9) = x2 + 4V
Afirm: g = f(xo) = xo; Total Endowment: 10 units of x

Caselia=2

Setof Feasible Allocations it i Case2:a=4
7 = {(000,8) € Rl 31+ = 10} (®,8) = 31 +2Vgs 0,8 \w:[\,
2V
1o 10 108 12 n+4Vg
1 1o
g s
. feasible B
allocation (3,4,3)
2
h
Cem fao ® [0 S W Sy A e S B e S P R
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Utility Maximization and Expenditure Minimization

Econschool

Utility function':
u:R:
ux,y,2) = (x+y)z

max, . (x + )z

ISR

0
Is u concave? Is u quasi— where px >0, py >0, pz >0, M2 0

concave? Demand
(s 2) P M)
[(M M| o
Is u convex? Is u quasi — 2ex"" 2p2) |
convex?
el | -
2o 22| '
(o aam g b
2o 2 202 J
hetps://forum.econschool.in
econschool.in Follow

min,,.. pxx+pyy +poz
st(xiyzzp
andx20,y20,220

whero py >0, py >0, pz >0, 20
Hicksian Demand

(%, 2) v Pz, )

\l b fox)| )
. fo Hox <
) \[ b )| .
R &

|
J

fpzu

Vb

fpz

,,

0<as<1i ifpx=py

l

a-a) 2, [Pt
Vpr
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Utility Maximization and Expenditure Minimization

Econschool

utility function
w:R SR

u(x,y,2) = 2V/min(x,y) +

Is u concave? Is u quasi -

concave?

Is u convex? Is u quasi -
convex?

e
px+py

max, . 2Vmin(x,y) + 2
stpxt+pry+pi S M
andr20,y2022

wharo py >0, py >0, py >0, M2 0

" 2*) (px. Py, pz. M)
(ww
[,
e peer)

https://forum.econschool.in
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min,,,. Pk + ey +paz
8.2V min(x,y) +
andx>0,y20,220

where py >0, py >0, p; >0, 520

Hicksian Demand
(2", ¥",2") (px, Py, Pz, 1)

MO+ py) <53 “’:,’;,n]

My +py) 2 p3
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Utility Maximization and Expenditure Minimization

Econschool
Utility function : maXy, XY +2
2R SR SLpXX+pyy+prz <M

andx20,y20,220

ux,y,2) = xy +z | where py >0, py >0, pz >0, M2 0

(" Is u concave? | Is u quasi - Demand
‘ ‘ concave? (%, ", 2%) (o pv, pz. M)
[ [ﬂ M U]l g MM
i S (2" 20" )| apxpy  pz
Is u convex? Is u quasi - .
‘ ‘ convex? . U,U,ﬂ]l MM
N N )| apxpy  pz
M M M| M M
o= o= 0) 0.0, = it =
2vx’ 2py pz)| ey pz
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[ min,,,. pxx+pyy+pzz
stay+z2p
andx20,y20,220
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Utility Maximization and Expenditure Minimization

Econschool
Utility function : max,,,. max(min(x, y), z)
WiR SR SLpxx+pyy+pzz S M

andx20,y20,220

Uy, ) = max(mins, ), 2) where py > 0, py >0, pz >0, M 20
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er en itpx+py <pz
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Utility Maximization and Expenditure Minimization

Econschool

Utility function:

u:RE SR
u(x,y,2) = Vmax(x, y,2)

Is u concave? Is u quasi -
concave?

(" Is u convex? Is u quasi —
‘ conves?
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Utility Maximization and Expenditure Minimization

Econschool

Utility function

w:R,, XxR,, XR, >R
u(x,y,2) =alnx+flny+z,
wherea >0, f>0, a+f=1

Is u concave?

Is u quasi -
| coneme?

Is u convex? Is u quasi -
‘ ‘ comves?

max,,.alnx+flny+z
SLpxx+pry+pzz S M
andx>0,y>0,220

where py > 0, py >0, pz >0, M>0
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Preferences over Necessities and Luxuries

Econschool

L
Utility, u:RE, xR, X R, — R defined as u(x,, ..., 1, ¥,2) a u.x,l +y#21F, where Y a; = 1and a; > 0 foralli € (1,2, ..., L}, and € (0,1)
“

Is u concave? & ai fal
) G e PPz M) = S min M,
max, .. za‘lnx‘ syl 4 PLPrep Py Fa-p)
SUP+ e puEL Y+ paz S M . 8 Pipy
Is u quasiconcave?| vy L Py Pz M) = max|0, M~
L 04 >0, e/31 > 0,420,220 S Iz pa-p
where LEN, p; >0, ...,p. >0, py >0, pz >0, M>0,
Pk
swcmoes? ) Deman 8 Sy = m|n M- l
s convex Demandi— = Pa-p

Demand Description : Up to  threshold income, the consumer spends a proportion of their income on commodity x, and nothing on
Is u quasiconvex?

yand . Beyond that tresold, the consumer spends aproprtion o te thrsholdamount: Y7 o commasity , and
pa-p'*
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R is a closed set, open ball is an open set
Econschool
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Open Neighborhoods are Open Sets

Econschool

Metrc Space Metric Space: (R, ) Metric Space: (R )
=le-¥lely- (5906, 4) = max(iz -, Iy
459,90 = Ve + G- D=kl g ) =411y~
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Examples of Open Sets and Closed Sets
Econschool -

In the Metric Space (R2, d), where d(x:, ), (x2, 42
R2 s both Closed & Open

losed {(x, y)lxy = 1}is C

Syl -yl <

o Open~ {(x,)lminz,y) = 1) is Closed but not Open

R |
\ el min(x,) > 1
S
1 v
v
1
0 = "o T "
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Examples of Open Sets and Closed Sets

Econschool

. ey r—1
In the Metric Space (R?,d), where d((x1, 1), (x2,¥2)) = /(x1 —x2)* +

R2 is Closed but not Open

{6 p)llx -yl < 1) is Open

(G yly < L)}

is Closed but not Open

1 H

15 R
. T
’ Y 4
2
] A}
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Examples of Open Sets and Closed Sets
Econschool

In the Metric

(@ yly =Lx

vl

R2 s both Open and Closed {(xy)lmax(x, y) > 1} is Open but not Closed
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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
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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
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