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Public Goods and EXTERNALIME : An Example

Am and Bob share an apartment .

Central heating is

provided tree of charge.

Their preferences for room temperature (x) and income /y) are

representad B utlity functions

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

where ta = 25
,
<n = 3 / L

t = 20
, ( = 1.

I ↑
Thus

, The apartment's tamperature

is - pulgood ↓ Ann and Bob
.

At which temperature should

be set in apartment's thermostat ?
- "



Let us try a infity "good outcomes. " To begin ,

Let us set in temperature to some intermediate value - [ty . ta] ,

e
.g. x = 210

Is this temperature Pareto optimal ?

Since
MrS

:
(x

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

,

we have

P

MRS
+

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

MRS B (21
, 3) = 40 - 2(21) = - 2

.

How to interpreta tese numbers ?
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Ann proposes to increase the temperature by 10
,

-

-nd offers Bob S euros as compensation

World Bob accopt ?

↑ 3(5y ,
21) = 53 (20 = 21) = 5b - 1

.

Fun(5z+ 3
,
22) = 53 + 5 - 12 - 22)2 = 53+ 1

.

-

Ann ?
4

n (50 .
21) = 5 - =(25 - 20)2 = 5 - 24

.

>

↳ (55 ,
22) = 5a - 5

- (25-22 = 5a- 18
.

5

Both are better off) !
3



Note MRS (21) + MRSs(21) = 12 - 2 = 10 > 0

-

They should raise te temperature so long -3

MRs(x) + Mrs()o

Likewise if MRSp(x) + Mrs(B) Co , Rey
can both improve by reducing

in temperature land

accord some compensations) .

PO requires :

= MRSp(x) + MRSy(x) = 0

75 - 3x + 40 - 2x = 0

i. a .

S
xx = 15 = 23

=>



* A

5x +ys
Ann

↑

Ja -

-1. ↑

20 20 23
·

25

3, * Bob

MRSp(X) = = MRSz(X)



...
but how is te apartment's temperatura decided ?

And Low to solve This problem ?
BARSAINING

-> Perhaps a comprinise
Set x = 230

. Bargain over

may
be reached by

The gains to be here.
Ha bargaining !

Assuma Ann owns The aparta
went and has the right

- 4
+

20=

32 +3
sto set in temperature Eff c -

+

Absent interactions
:

·
S berging .

-
= 250 ; [n = 5a , [p=5 - 25

. 5= 25 - &

n
⑳⑳

Sodly ,
for x = 23,

↑ >

4p + 4 = ja = (25 =23)2 5 A
Y

A

+ 5 - (20 - 2332

= 5 + 33 - 15 - jn + j - 25 = π
p

+u .



A ManeT Solution & Ha

A soume instead int starting from Ann's
↳

enorges
Ent

:die temperature (250)
,

a morekt E
is created eel Ana - jj 21 - - - - - - ---

Bob
ma supply demel

5 = 25 - &

n
4 ⑳

U

ts to Lown In temperature .

↑

:
>

P : price of bowaring the imperature I degree .

5 a 5p+ 6 Y
A

2
-
>Ann ma x 5p + pr v = ~ (p) = I
2

-

L 3

Bob max 5p = pr -
12 -250r)* => r(p) = s -

1
-

2
↑

-Market Claring : I = S
-
1 (= px = 6 i

ro = 2
.-

-

3 2 =>

*

MontOutrom : X = 230 :
y = 5n + 12

,
4% = 5a + 6

.

303 = 53- 12
, u = yz- 21

.



Exccises: there is croter apartments resident
,
Corred,

~hose petones paramators cr (c = 1
, tc = 22

,

what is in apartment's optel temperature ?

2C If the cost of mantaining the tamperture at

X degrees is ((x) = 2 x
,

what is in apartment's optel temperature ?

③ What would be the temperature if Ann
,
Bob and

Grued vote
,

and the thermostat is set at

The median temperature ?



Restaurant Example (Extruse 2
.7)

① Separar Checks

m a x

X 3 o5enF
.

o . c
.

-

p + E

① Comon Equally Divided Check
.

mex

5

, - = j
+ x + en xi

Xi

- P &
= · = F

, (p)=
ni (p) = 12

- t

M Xi
P

Yes
,

wor food is consumed under this schome !


