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1 uBli Goods and EXTENAL ,MES : 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 a utlity functions

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

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

tr = 20 , Cr = 1
.
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I
Thus

, The apartments tamperatura

is <4-3good to Ann and Bob.

↑At which temperature should
-x

be set in apartments 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 ?
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And proposes to increase the temperature by 10
I

and offers Bob 5 cros 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(x) o

13

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

, they
an both improve by reducing

in temperature landa

accord some compensations)

PO requires :

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

75 - 3x + 40 - 2x = 0

i. e
.,

xx = 15 = 24e
-
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...
but how is the apartments temperature decided ?

*a how to solve his problem ? Perhaps a companis

may
be reached by

bargaining !
BARSAININS u
-

-

Set Ja = Jo = 0. For t = 230
, S

t = 23

un + 4m = - z (2)
2
- (3)2 = -15

.

& EFF , CIANT Bargaining

ABSENT IN AGREEMENT :

P =
Ann's Urwar -t = 25

I

-

EsY Ya

Bob's Ooner
-> + = 23 & · - 15

- c[20 ,25]
Plante of room t ->

-25
Y

reach a compromise.

E
*
*
-



u
* MANET SoWTIow &

t = 23

A some insteed int starting from Ann's S !

i diece temperature (250)
,
a morekt & EFF , CIANT Bargaining

is created whereby Ann (Bob]Yb Ya

supplies (demands)rihts to bor
=

in temperature .

P : price of Idegree -

I

· - 15

- 21
=⑳

-

L

pr- =(25- (25-m) => ry(p) = 4
- &

Ann me X &
-256

Bb max = pr
[2 -150r] => vy(p) = sot

M

Market Chering :

1 = 5=>p =6
-

=

Moret Outrom :
x=23 => u = -E (25-23)+ pord = = s + 12 = 50

-

h = - (20 -2312 - port = -c - 12 =
-213 - 25



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

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

③ What would be the temperature if Aun
,
Bob and

6d vote
,

ad the thermostat is set at

in median temperature (
-


