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1 UDLI Goods And ExttNALIME : An Examole

Am and Bob share an apartment .

Center heating is

Provided free of charge.

Thir preferences for room temperature (X) and income /y) are
represented by utlity functions

ui(x , y) = y - 4(ti - x)2

where ta = 25
,
<a = 3/m 2

tr = 20 , Cr = 1
.

Thus
, The apartments tamperatura

is <4-3good to Ann and Bob. I ↑

At which temperature should = x

be set in apartment's thermostat ?



Lot us try at idtify "good outcomes " To begin,

Let us set in temperature to som intermediate value te[tyita]
,

e
.g ., x = 210

Is this temperature Pareto optimal ?

Since
Mus

:
(x

, y) = 2d : (ti - x) ,

we have

P

Mr Sa (21 , y) =75 - 3(21) = 12

MR >
B
(21

, 3) = 40 - 2(21) = - 2
.

How to interprete inase numbers ?



En +J

Ja t
·

20 25



And proposes to increase the temperature by 10
a offers Bob 5 curos as compensation

Would Bob accopt ?

4 p(5g ,
21) = J

z

- (20021) = J-1 .

u p / js+5 ,
22) = 5g + 5 - 12 - 22)2 = Est !
-

Word An more such offer ?

Un (50 .
21) = 50-2/25-2012 = Jo-22 .

↳ ( 55 ,
221 = 5n * S - (25-221 = 55-18 .

5

Both are better off) !
3



No te Mis_ (21) + MRSs(21) = 12-2 = 10 >0

Z

They should raise the temperature so long as

mrs(x) + Mrs()

Likawis
,
if Mrsy(x) + Mis (8) 0

, they
can both improve by reducing

in temperature land

accord some compensations)

PO requires :

z MRSy(x) + MRSy(x) = 0

75 - 3x + 40 - 2x = 0

i. e
S

xx = 15=



& A

En +js-
Ann

↑

En -

--p

20 20 23
·

25

Y t Bob

MRSg(x) = =MrS(x)



...
but how is the apartments temperature decided ?

*a how to solve his problem ?
BARSAININS

- Perhaps a companis
Set xo = 230

. Bargain over may
be reached by

The gains to be heve.
Un bargaining !

Assuma Ann owns he aparte 4
A

ment ad has the right
*

4:

to bet in temperature
3a +33 -
1 Efficient

Absent interactions
:

·

isbraking-
= 250 : En = Ja ,E= 5 g - 25 . 7: 25 -

Sadly ,
for X = 23,

>

4p + up = ja - =(25-233
ja-20 Y

A

+ Tg - (20 - 23)2

= 5
a

+5 - 15 > In + p - 25 = Turtig
.



* MANET SoWTIow & Un

Monte
A some insteed int starting from Ann's

In

i dea temperatur (250) , a morekt

**
1:
5 +is
- &

is created whebey Arn and 5521

--------hioBob ymay supe camel"ts"
-= 25 =

↑

I
>

do lown te temperature .

P : price of luari- the Emperature ↑ degree ·

Ja Ja+ 6 Y
A

Ann max-y + pr- =[5- (25-M) => ry(p) = 1
L

Beb mX 50 = pr =
[2 -15 or)) => ry(p) = St

M

Market Chering :

& = 5 = 1 () p = 6 :
r = 2.

-

=

MormetOutrom : X
*

= 230 ;
y = Ja + 12 , hi = ja + s .

3 = 55-12 , u = -21 .



Exar cises -

-

O If there is another apartments resident
,
Curad

,

~hose pefunes paramators are <c = 1
, En = 22 ,

what is in apartment's optel temperature ?

② If the cost of maintaining the hampacture at

to degrees is
2

((t)=
what is in apartment's optel temperature ?

⑤ What would be the temperature if Aun
,
Bob and

6d vote
,

ad the thermostat is set at

in median temperature (
-



---



Restaurant Example /EXTRUSE 2
.5)

① Separate Checks

mcx 5 4 * + 2x)
X3 o

ro ... -

p + y = 0
=imi=

& Grmon EGually DIVIDED CHECK
.

mex

5

: -F xj + X) + ex :

X
,

-

E + ! = 0 = Fi(p) = y -

n : () = 1

Yes
,

more food is consumed under this schoo !





(a)
max x"3(40 -X)) FO :

E , 40 -x) = x
x [0 , 30]

() 40 = 4X()X
*
= 10

(bL
Ai max (2 + zy)" (48-7) 502: (8-z) = ( +z"zc[0 . 48]

[)

=4
FoC :

B : mex (2 + za)"e (40 -z) S (4017) = ( +Za"
2 e Co . 40]

E) Za = Let
Equilibr : z = 4 , zy = 7 = X= = 11 . = 11 "(48 - 4) = 00

.
13

-

u =
11" (40-7) = 73

. 39

(2)
En = 4

.

5
.
E = 7 .

5 + Y
= 12

un = 00 .96 , ü = 74 . 4



(d) Optimality :
Mis(X . ya

+

* (y + y = x

MRS(x
Feesibility :

x + ya + 23 = 88

e) How to elicit in information c out in pretener
of A + B

Lindall Equilibrian : Picas : Pa= pe[o , , Pr = -p

1 Hance Pa#4z == Feasibility
MRSa(x . 70) = P p = =(

,

x =7 = 14
. 4

Mrss(x , <d) = + - p & Ya= 1 = 38 . )

Ya = 48 - PX

Ya
= 40 - (1 - p)X 30 = 1 = 35. 2





(c)
Qilxi

,

Xo) = (250-xi-Xo) Xi

2 = 250-X-2x48 (For en X

Home x = 2
,
X
*

= 200 ; Qi = 100 ,

Q = 100

A Pareto superior allocation : := = 150
,

8
= 15000

(3)
max (250 -x)4)250-2x = 0

X e [0 , 200]
X" = 125

,
0" = 1252

El per creitaz
156

,
25

(2)
.

Id) :

I 2

* Porto Optinl

se () Nos Efilibrium



EXTERNALITIES : Case "THEOREM Y

If properties Rights (and Liabilites) are wELL

ESTABLISHED
,

AND TRASACTION ESTS DRE NEGLIGIBLE,

THEN EFFICIENT OUTCOMES RESULT IN THE PRESENCE

Of Externalities
.

The eFFICIENCY of The OUTCOME DOES NOT DEPEND

Of The *LLOCATON OF PROPELTY RegHTS

Argument .

The PARTIES INVOLVED WILL NEGOTIATE AN OUTCOME

1 N The GiE -

3



Comments

17 The pilenacence of T
"

TrGEDY Of The Commons"

& SGEST TAT Gase conjecture IS UNCLEDR .

(2) The ASSIGNUEnt Of PropeiLTIES MISHtS

AFFECTS WELFARE DISTRIBUTION
,

13) Income EFFECTS MOL AFFECT THE OPTIMPL

LEVEL of The ACTIVIT ProOUCING The EXTER-

NDL15 ·

-
141 li Bargaing Problem Is Harder to Solve The

Largei Is Thenumber Of Partiesa THUS
,

S PRESID OUT EXTRINALITES MAY READ To

Ine Eficient ouT COMES
.



15) A More Serious Obstble To Couse Argument

↑ BeSIDET The Number Of PARTICIPANTS) IS The

PILESENCE of 1)SYMMETIC Information :

- Moral HazarD

-
Doverse Selection .

OTHER "SowiloNS" :

-
-

PIGOUVIAn /AXEs

- Markets for "Rights"





(ay ↑
C

For Xe[0 . 30] :

T
,
(x)=(c - (x)2

Ty(x) = F, - x2 S
Ty+πc

F --
=Fa=Boo

max My(x) + πn(x))

-

-
X + [0 ,30]

↑

Ti
FOC : - 2x + 30 - X = 0 #y- 302

TEd+
c
- 30

Tranfens B ->> C : 200 T ↳ 900



CherCo Choses ITS POLLUTIOS LEVEL TO SOLUE

=
(x) (**)

#I Cost of POLLuTING LESS Tan yo

( * ) CoMPENSATION To De BrERS .

Xt = 10 The out come is efficient

Y ES
,

It Changes The Yargaing probker
,
And hounce The

RESULT
.



Ys :

mex [Ti = c - bxh-
FO :

- 6x + 30 - x = 0-

xt = 20
7

-
I ve bargaind Probler becomes Hander !





Optimal Distribution of Good X :

+ (ya + (a)

mc 2(z - x + 22x + x 1)
x = (0

, y)

FOC : -2 +q + 1 =0(sx
*
= x = <

Opina Acroctos (Xa . Ya :
*
B : Yi) : X = J - c

Ya = - C

XB=

> a + 3 = 5



wax((x) + yo bi)
(X

. 3) = M2XRVA
S .

+ - * + 22 = 5

()~ #5 -SX , A : Edi .
E

vi(xi) = Ab + c
, fied

, -nd



1)

i'sProblem :

max Vi(xi) + 15 : - (xi) - dib(Xi + Xi)
X,

F
.
0

.
c

.

v ! (xi) = c + b) :

() Assuma V, are concave :

C+ Ab -- - -

"People drives too much" !
I

I

&

c+6
:
b

+ -
- - -

- vii)&

E

X : /b) Xi/a)
X
:


