The discounted utility model
Z={z,z,,....2,} set of basic outcomes I ={0,1,2,...,n} a set of dates
t=0 isnow, =1 isone period from now ...

( Z, t) : outcome 7 experienced at date ¢

Preferences over the set of dated outcomes: indexed by the date at which

the preferences are being considered:

(Z’, 2) means: of dete O 2 @ Huw 1 & prefeceey
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RESTRICTION: (z,1) Z, (z,£") implies that
\Fiow e poiulr of viuw of date §

t>s btz

U utility function that represents the preferences at date s:

Us(z,t) > Uslz)t") iFau vy e (2,8) 3 [2'¢)

When the preferences at time s are restricted to outcomes to be

experienced at time s then simpler notation %,(2)
Us (2, 9)

u (z) =

Call u,(z) the instantaneous utility of z at time s.
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Begin with preferences at time 0 (the present): 2, represented by U, (e).
The discounted or exponential utility model assumes that these
preferences have the following form: U. (2.4)

t '&)

¢ *)
- u, (2
UD (2’t> t é = J«')bou.'hf PCH.}"OV

’ = 1 = distouu e
Us (2,0) = S U,(2) = u,l2) $ = :'_:f P touut rete

(2,1) x,(z’s) if and only if
——
UD{'Z,(:) 2 Uo [21,5)

" <
Stut(l) > § uglz*)

Example 1. z = take online yoga class, z' = take in-person yoga class
(z,1) ~, (,3)

If her preferences satisfy the discounted utility model then

Uo [2,13 = Ljl) [2/3)

NV -

1 2 '

g M,'(?) S (43(2)

Suppose that u,(z) =4 and u;(z") =6,

1. Then what is her discount factor? _/_/>

$

2. What is her discount rate[\? 1 =
+p 1+ p
y = 0.2204Y
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UO(Zat) — 5tut(z)

Suppose you have a choice between (z',0), (z,0) and (z,1)

z' =donothing  and z = carry out a particular activity

/]
U,(z,0)= § Upl(2') = Ue(2')

Sufpok HA&I: Us(2) = u, (?)

S u,rz)
Suppose that@nd u,(z) =u,(z) sothat U (z,1)= S u,(z)
° MO(Z)< 0 2 Mupﬁ'o\mul tehvihy
=y (2")
PA @ \ o ) /)roCr‘anl.ua.t{o\,,
qo(z) < S U, (2) < 0
U (z '
V. (2,9 o2 —y ()
. u,(z)> 0 2 plecvant achvly Uo(2,1) = S u,l2)
=u0(z')
oL Sc1
® ® ® >
0 SUpa)  my(2)
< A~ < N C_QP}'ur-e_J (.\Mpe.i\-.eul,e

=u,(z") Uo(z1) U, (2,0) prefec (2,0) K
e {er , 0 ©

,\\ ¢ koore Elis (8’7>
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Ranking sequence of outcomes

Today Tomorrow

date 0 1
EXAMPLE 2. Plan4  x y
Plan B y X

Suppose:  u,(x)=u,(x)=4 u,(y)=u,(y)=06 0=10..8.
R

Today Tomorrow

date 0 1
Plan A 4. 4
Plan B 6 4

Extension of the discounted utility:

—

U,(Plan A) = 4 + (¢ < 4408 = g€

' ! =~ + [(o. = 9.2
U,(Plan B) = ¢+ S4= 6+(of)s
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date 0 1 2
PlanA x y z

EXAMPLE 3.

PlanB y z x

U,(Plan A) = § Uyl + S b, ly) + Szuz (%)
U,(Plan B) = S Uly)+ & U (@) + § u,ylx)

0=0.9,
Suppose % (x)=0,u,(y)=4, u,(z) =2 , then
uo(y) = 33 MI(Z) = 1: uz(x) =1

date 0 1 2
Plan A
Plan B

U,(PlanA)= 5 22 & (lose plaw A

U,(PlanB)= 4.7
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