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Exercise 1

Assume that the utility function ui represents i ’s preferences over a
set of alternatives X = {x1, x2, . . . , xn}. Show that

1. i ’s preferences are transitive;

2. the function vi defined by vi (x) = f (ui (x)) also represents i ’s
preferences if f is a strictly increasing function.

3. Assume now that there are only 2 alternatives, i.e.
X = {x1, x2}. Assume that there are 2 people in the society
and person 1 prefers x1 over x2 while person 2 prefers x2 over
x1. Choose some utility functions u1 and u2 to represent their
preferences. Assume that society chooses the alternative x
maximizing u1(x) + u2(x). - Which alternative does society
choose with the utility functions you chose? - Show that a
transformation as in the previous subquestion can change
society’s choice. What is the problem and how does it come
about?
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Definition : utility function uirepreseuts-individualisprefese.nu means the following :

% Z ; Xz ⇒ U; (h) Z U; Hz) for all %, k in ✗
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"

weakly preferred Over
"

is auumber in IR

Definition 2 : i 's prefereuces are transitive , if

( X Z; y and y Z; Z) ⇒ ✗ Z
;
E for all Xy, z inX.

1. 1
Want to show: If i 's prefereuces can be represented by a utility function , then the prefaeuas

are transitive
.

Proof : Let ns assume that ✗ z
; y
and g z; Z for some arbibary X

,g. z inX.

Suffiüent to show : XZ;Z_
As the prefueuas are apresented by zu; (z)

.
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- Ig) z U; (Z) and in particular Mikl zu; (Z) as the Z - relation on the real uumbers
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You know from the lecture : Prefereuas over a finite Set of Object can be represeufed by a

a utility function if the palermos are Gte and transitive .

F-✗c. 1.2

Know : u; represeuts i 's pretorius

Want to show : f- In;) also represeuts i 's paterno , for f being a Strictly ihcreasiug function ( f
'

1×1>0 forall xj
.

1- ( X, Z ; K ⇐> flui H) = f-(uikzl) for all 4.x, in X)
Proof : We have to show Goth inplications :
"

⇒
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We know that ×
, z ; ✗z

.

As u; represents i 's prefereuces , this means that U; Hn ) Z U; Ka) .

But this implies f-(nich)) z f-(u; Hd) as f is Strictly increasiug .
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We know that f-In;)) = flu; K)) . To this inequality , letusapplg the

EHE f-^ off.
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^ (f- luiKH) ) z f-"(fluikz) )) las f-^ is also strictly

incoeasihg , due to the nike) Uikn)
⇐) Ui Ks ) 7 Ui Kz) ⇐) Xs Z; Xz derivation of the inverse function

as u; reprtents Zi
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fk / = a. ✗ + b

Uk ) = 529.354 . ✗ - 278.113

transfers via ftp.?--.-g.x-?E!??--c,
ÜTH = ✗
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Assume U
, 41 ) = 1 ,

Us Kz) = 0 (Person 1 prefers h)

Uz (X, /= 0 , Uz Hz) = 0,1
(Person 2 prefers Xz)

→ Society would chose Xs
,
since Un Ks ) + nein) = 1+0--1 > 0,1 = Unkel +4242)

But now ,
asscme that person 2 reports the utility function Üz with a) Hn )=D ,

UI Kz ) = 10

(Person 2 still prefers xy

What hoppers ? Society will doofe Xz
,
since Unkel + äz IHR = 1 < 10 = inkl + Üzlxz) .

⇒ Utility is an ordinal concept !


