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Abstract

This paper derives conditions under which the well-known decomposition of uncon-
ditional expected utility into marginal probabilities and conditional expected utility
generalizes to Cumulative Prospect Theory, as well as updating rules for probability
weighting functions. The results are, for example, of interest for empirical and ex-
perimental work, when available choice data is for situations where payoffs given the

conditioning events are random.
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1 Introduction

Suppose a decision maker (DM) wishes to insure himself against the event A and faces a
choice between two different insurance policies  and R. For insurance h € {Q, R}, the
DM pays a premium c¢;, and receives a gross payment from the insurance company of tj if
event A occurs. In the absence of insurance, the agent’s income is given by the random

variable z. Let ps denote the probability of event A.
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The insured event A as well as its complement often consists of a number of states of
the world in which the random income z differs. For example, the DM could be a farmer
who buys insurance against rainfall that exceeds a specific amount. More of his crops
will be ruined if the actual rainfall is well above this amount than if it is only just above
it; likewise his crops will be affected by different amounts of rain below the amount that
triggers the insurance payment.

Under expected utility, we have the well-known decomposition of unconditional ex-
pected utility into marginal probabilities and conditional expected utility. That is, insur-

ance @ is weakly preferred over insurance R if

paBlu(z—cq+Q) | Al+(1-pa) Elu(z—cq)|A%] 2 paBu(z—crttr) | Al+(1-pa) Elu(z—cp)|A%].
(1)

The decomposition is valid since Bayesian updating is a corollary of the subjective expected

utility theorem. That is, with a state space S = {1,...,n} and prior probabilities 7 (s),

the posterior probabilities after arrival of information that the true state is in A # () are

given by
™5) ifse A
mals) = w(sld) = § 7O
0 if s ¢ A.

The present paper is concerned with conditions under which a similar decomposition
to (1) holds under Tversky and Kahneman’s (1992) Cumulative Prospect Theory (CPT)
and with updating rules for probability weighting functions. The results are, for example,
of interest for empirical and experimental work, where one might have choice data for
situations similar to that in the above insurance example. If the goal is to estimate proba-
bility weighting functions or to test CPT against other utility theories when payoffs given
the conditioning events are still random, knowledge of the decomposition and updating is
of great importance. Without this, one will, for example, not know the behavior of test
statistics. A further discussion of this can be found in section 3.

Our updating of probability weights is done with respect to a benchmark prospect,
which can be interpreted as “what does the DM think would have happened if event A
had not occurred.” For expected utility, this benchmark can be any possible act, i.e. the
updating rule does not depend on the benchmark. For probability weights, however, the
prospect used as a benchmark does matter for the updating rule, just like the benchmark

act matters for the updating of capacities, see Gilboa and Schmeidler (1993). In order to



obtain a decomposition of unconditional CPT utility into marginal decision weights and
conditional CPT utility, we need to place restrictions on the benchmark prospect.

Gilboa and Schmeidler’s (1993) pessimistic updating rule has the benchmark act being
the best possible outcome in all states. This can be interpreted as “the DM thinks that if
A had not occurred, he would have gotten the best possible outcome.” On the other hand,
their optimistic updating rule has the benchmark act being the worst possible outcome in
all states, which can be interpreted as “the DM thinks that if A had not occurred, he would

” The best possible and worst possible outcomes

have gotten the worst possible outcome.
as well as the status quo play important roles in the updating of probability weighting
functions and in obtaining the desired decomposition.

The paper is structured as follows: section 2 contains our results and section 3 gives con-
clusions and further discussion, including how our updating of probability weights relates

to Sarin and Wakker (1998).

2 Conditioning under CPT

Let S = {1,...,n} be a finite state space and let X be a set of outcomes that describe
changes with respect to the status quo or an appropriate reference level. The states in S
occur with probabilities (p1,...,pn). Let % denote the set of prospects, i.e. functions from
S to X. For an outcome =z € X, let £ € .# denote the constant prospect (z,...,x). The
status quo is an element of the set of outcomes X, denoted by 0, and is assumed fixed.

Let 77 denote a preference relation on .#, with > and ~ denoting the asymmetric and
symmetric parts respectively. We use the same notation for preference relations on the set
of outcomes X, i.e. z 77 y if and only if Z 7~ 4. An outcome x > 0 is positive and an
outcome x < 0 is negative.

We are concerned with how this preference relation is updated upon arrival of the
information that the true state is in some event A C S. Our updating rules apply to
prospects whose outcomes are comonotonic. A set of prospects F' are comonotonic if for
no f,g € F and no s,s" € S, it holds that f(s) = f(s’) and g(s’) > g(s). We also restrict
attention to conditioning on events A or AL, for which ACis a dominating event for A: for
all s € A and for all ' € AC, f(s') = f(s). That is, the states in the event A are (weakly)
worse than the states in the complement of the event, AC,

Let o be a permutation on {1,...,n} such that for the set of comonotonic prospects F'



under consideration, f(o(n)) Z ... ZZ f(o(1)) Vf € F. Hence, for non-positive prospects
0 7 f(o(n)), while for the non-negative prospects f(o(1)) 2 0.

We assume throughout that preferences are represented by a Cumulative Prospect
Theory (CPT) representation.! With the notation from Prelec (1998) this means that in

general, for x1 2 Zxp 20 S xp41 3 -0 2 g, preferences are represented by

k % i—1 n n n
V=D w (O p) —w (D p) [ v+ Y |wt (D p) —wh (D py)| v,
i=1 =1 i=1 i=k+1 =i j=it1

where w™ and w™ are unique nondecreasing weighting functions satisfying w=(0) = w™(0) =
0and w= (1) =w*(1) = 1.

In the next two subsections, we focus on prospects whose outcomes are either exclusively
in the loss domain, i.e. non-positive, or exclusively in the gains domain, i.e. non-negative.

Preferences will thus be represented by

n A

—1
V(I =Y |w (D po) —w (D b)) | v(@o) (3)
g =1

=1

when f lies in the loss domain, and

n n n
V(=Y [wh (Do pog) —w (D2 pog) | 0los) (4)
i=1 j=i j=it+1

when f lies in the gains domain. For each 4, the expression in brackets is the decision
weight associated with outcome x;.

Let h,g € # be comonotonic prospects given by h(1,2,...,n) = (y1,92,...,yn) and
g(1,2,...,n) = (21,22,...,2n). Let fO =0, i.e. the prospect that gives the status quo (or
reference point) in all states. Let x, € X denote the worst possible outcome in X and

assume that 0 > x,. Define f, by

T, ifseA
fe(s) = .
0 ifs¢A,

i.e. the prospect that gives the worst possible outcome if A occurs and the status quo

otherwise. Finally, let 2* € X denote the best possible outcome in X and assume that

!"Wakker and Tversky (1993) provide an axiomatization.



x* > 0. Define f* by

. 0 ifseAd
f(s) = .
¥ ifs¢ A,

i.e. the prospect that gives the status quo if A occurs and the best possible outcome
otherwise.

Define conditional acts by

f(s) ifs¢ A

and define conditional preference by h =4 g by haf 7= gaf. L.e. -4 is the DM’s preferences

hAf:{ h(s) ifse A

conditional on knowing that s is in A. The prospect f is the benchmark prospect.
Consider an event A such that for all s € A, and for all &' € A% h(s') = h(s), ie.

the event A is dominated by AC, Hence, there exists £ € {1,...,n} such that A =

{o(1),...,0(k)} and A% = {o(k +1),...,0(n)}. We assume that both A and AL are non-

null given the DM’s preferences, and thus these events are both assigned non-zero weights

in the CPT-representation.

2.1 Loss domain

Assume first that both of the comonotonic prospects h and g are in the loss domain for
all states. The events A and AC thus both contain states associated with non-positive
outcomes, but the event A is still dominated by AL,

We will show that for the loss domain we get the desired decomposition of the uncondi-
tional CPT if f, is used as a benchmark prospect for updating. Notice how the resolution of
uncertainty affects the DM’s attitude with this benchmark. If the DM receives information
that the true state is in the bad event A, he becomes a pessimist and acts as if he would
have gotten the status quo 0 had A not happened. If instead he receives information that
the true state is in the good event AC, he becomes an optimist and acts as if he would have
gotten the worst conceivable outcome x, had A® not happened.

We begin with two definitions. Let B = AC.

Definition 1 The loss domain pessimistic conditional CPT utility of prospect h is

given by

P L (i Po)) — 0 (X721 o)
Efhlse A=Y o) L
i=1 w (ijlpoo))

v(yo(i) )
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Notice that the denominator is the sum of the decision weights in the numerator and equals
the probability weight of the event A that consists of the states o(1),...,o0(k), which in the
loss domain give the most extreme outcomes relative to the status quo. The information

that has arrived reveals that one of the worse states will occur.

Definition 2 The loss domain optimistic conditional CPT utility of prospect h is
given by

n - i - i—1
s ep= 3 Y (mre) — 0 (Em Pog)
ikt L—w (X521 o)

U(yo(i))'

Again the denominator is the sum of the decision weights in the numerator, which now
equals one minus the probability weight of the event BC = A. The information that has
arrived reveals that one of the better states will occur.

Proposition 1 shows how unconditional CPT utility can be decomposed into decision
weights and conditional CPT utilities in the loss domain, similar to how unconditional
expected utility can be decomposed into marginal probabilities and conditional expected

utility.

Proposition 1 Suppose f. is used as a benchmark for updating in the loss domain. Then
the following holds: preferences conditional on the arrival of information that s € A are
represented by Elp[h\s € A], preferences conditional on the arrival of information that

se AC are represented by Elo [h]s € AC], and unconditional CPT wutility is given by

V(h) = w™ (pa)El[hls € Al + (1 — w™ (pa)) EC[h]s € A).

Proof: With the benchmark prospect f., we have

<

V<hAf*) = (yo(l)a e 7yo(k)7 07 e 70)

k 1—1
= D> o (Do pot) —w (D poti)) | v(o))
, <

i=1 j=1
n 7 i—1
+ > e (Do pa) —w (D perp) | v(0)
i=k+1 j=1 Jj=1
k 7 i—1 k
- Z; w_(zlpo(J)) W(Z}Pom) v(gor) + | 1 -w (leo(ﬁ) v(0)
i= j= j= j=



and

V(gal) = Vo) 20:0,- - ,0)

= (W(i%u‘)) — w(zzpo(j))) v(Zoi)) + (1 - w(zpom)) v(0

=1

Thus,

hAf* i gAf*

& V(hafs) =z V(gAf*)
k

& Z(w Zpo —w” Zpo ) Yo(i) +(1w(zk:po(j)))v(0)

=1

=1
~(Eimapo) — v (Ximipe) , Zk: w (i) = v (S5 Pog)

— (Yo(i)) = ——F (20(i))
i=1 w (Ezj:1p00)) i=1 w (§:j=1pood)
so preferences conditional on arrival of the information that s € A are represented by
EP[h|s € Al.

Now consider conditioning on the complement A% = {o(k +1),...,0(n)}. We have

V(hAEf*) - V(l‘*, sy Ty Yo(k41)s - - 73/0(71))

k n 7
= w (D pog))vl@) + Y <W(Zpo<j>) Zpo@ ) V(¥o(i))
j=1 i=k+1 J=1

and

V(gAcf*) = V(x*, ooy Ty Zo(k+1)’ ey Zo(n))

k n 7 i—1
(Do) ol@) + ) (w(zpo(j))W(Zpo(j))) V(zo)-
Jj=1 i=k+1 j=1 j=1



Thus,

hACf* ,>\: gACf*
iS4 V(hABf*) > V(gACf*)

k i—1
S w (D pogyy)v(a) + Z ( Zpo w(zpo(j))) V(Yo(iy)
j=1 J=1

i=k+1
k n 7 i—1
w (D poy)v@) + D [ w (D] pe) —w (Do) | v(Zewm)
j=1 i=k+1 j=1 j=1
n 7 n i 1—1
< w” (D Po()) —w Zpo(a V(Wo) = Y | wT (D pei) —w (Do) | (ze(s))
i=k+1 =1 i=k+1 =1 =1
no (N O e (S , no (i N (il
- w (Zj=1po(i)) kw (Zg=1po(g>)v(%(i))2 3 w (Zg=1po(i>) ;:U (Z]=1po(3))v( o),
Rl 1—w= (32521 Po()) el 1—w= (32521 Poy))

so preferences conditional on arrival of the information that s € AL are represented by
EP[h|s € AD).

Since pyg = Z§:1 Do(j) it now follows that in the loss domain
w™ (pa) Bl ks € A] + a- w™ (pa)) B ks € A7)

k D —w (L
_ w_(zpo(j))z ( g 11’0(])) (Z]—IP(J))U(yO(i))

j=1 i=1 w_(Z?zl Po(j))
: Low (i pe) —w (s pe)
+(1=w (D Pois))) I = 0 (o))
; ! i_zk:;-l L—w= (X521 Pogy)
= Z Zpo 7) Zpo 7) yo(z )

=1

which equals the unconditional CPT utility in (3). Hence, we have the desired decomposition.H

An immediate consequence of Proposition 1 is the following corollary, which describes

updating of the probability weighting function for the loss domain.

Corollary 1 If the DM starts with a prior probability weighting function w=(-), his con-



ditional probability weighting function w (-) given the information that s € A is

v fseA

wi() =1 v (Zharew)
A c
0 if s e A°,

while his conditional probability weighting function w g () given the information that s € AC
18
0 ifse A

wye() = w () if s € AL,
1_“’7(2?:1 Po(j))

2.2 Gains domain

Assume now that both of the comonotonic prospects h and g are in the gains domain for
all states, i.e. have exclusively non-negative outcomes. For the gains domain we obtain the
desired decomposition of the unconditional CPT if f* is used as a benchmark prospect for
updating. Again the benchmark determines how the resolution of uncertainty affects the
DM’s attitude. If the DM receives information that the true state is in the bad event A,
he becomes a pessimist and acts as if he would have gotten the best conceivable outcome
z* had A not happened. On the other hand, if he receives information that the true state
is in the good event AB, he becomes an optimist and acts as if he would have gotten the
status quo 0 had AL not happened.
We have the following definitions of conditional CPT utility for the gains domain:

Definition 3 The gains domain optimistic conditional CPT utility of prospect h is
given by
w5 o) — wt (i Poii)

Eo[h\s S B] = n
g Z._Zk;rl wt ( Zj:k:-i—l po(j))

v(yo(i))'

Again the denominator is the sum of the decision weights in the numerator, which here
equals the probability weight of the event B = AC. Note that B = AC consists of the states
o(k+1),...,0(n), which for the gains domain result in the most extreme outcomes relative
to the status quo. The information that has arrived reveals that one of the better states

will occur.



Definition 4 The gains domain pessimistic conditional CPT utility of prospect h

s given by

EP[hls € A Ezk:w = j=i Poli)) — w*(Z?:mpo(j))v(y N
i=1 -w (Zj:k+1po(j)) o

Here the denominator equals one minus the probability weight of the event AC. The
information that has arrived reveals that one of the worse states will occur.
Proposition 2 shows how unconditional CPT utility can be decomposed into marginal

decision weights and conditional CPT utilities in the gains domain.

Proposition 2 Suppose f* is used as a benchmark for updating in the gains domain.
Then the following holds: preferences conditional on the arrival of information that s € A
are represented by E;]D[h]s € A], preferences conditional on the arrival of information that

se AC are represented by Eg) [h]s € AU], and unconditional CPT wutility is given by
V(h) = (1 —wt(p(A%)EP[h]s € Al +wt (p(A") EO[n|s € AY).
Proof: With the benchmark prospect f*, we have
V(haf*) = V() - Yok), &5, T")

k
= Z( ZPo(z Z Poj)) | V(o))
>

Jj=i+1

wh (D pogy) —w (Y pogy) | vla)

_|_
i=k+1 Jj=i j=i+1

k

- Z w™ Zpo(j —w™ Z po(g yo 1) +w Z Po(j )
i=1 Jj=i+1 j=k+1

and
V(gaf™) = Vi(zo), k) 5y )

k n n n

= > et (Do) —wt (D poi) | v(ow) W (D o) vla
i=1 =i j=i+1 j=k—+1

10



Thus,
haf* 2z gaf*
& (hAf*) > V(gaf®)

< Z (w Zpou wh( ) pom)) v(Won) +wF (Y poy)vle

=1 j=i+1 j=k+1

k n n
2_: (w Zpo —wt( Y po(j))) (zo(iy) +wt (D pogy)v(a”)

j=it1 j=k+1

Jj=i+1 Jj=t Jj=i+1

- i(w zpo S by ) >i(w+<ipo@ zpo@)

=1
- Zk: w (7= Pogsy) — wh (2o—it1 Po(j ))U . Zk: wh ()i Pogy)) —:ﬁ(Z?:mPo(j))
prt 1= wh (37411 Po()) P 1= wh (37411 Po(i))

U(Zo(i))a

so preferences conditional on arrival of the information that s € A are represented by
EP [h]s € A].
Now consider conditioning on the complement A% = {o(k + 1),...,0(n)}. We have

V(hACf*) = V(O’ o0, Yo(k+1)s - - - )yo(n))

= Z (w*(ipo@)) —w ( Enj po(a‘))) v(0

j=i j=i+1

w+(§ Z Po(j) ) yo(z

j=i j=i+1

_ (1w+(§:po(j))>u(o ﬁ:( Zpo —w? Zpo ) Yo(i))

j=k+1 i=k+1 J=i+1
and
V(gACf*) = V(O '70720(k+1)7"'7zo(n))
=0 (Y ) | 00+ 3 [0 (Era) 0t (3 o) | ot
j=k+1 i=k+1 j=i j=it+1

11



Thus,

hAEf* igACf*
& Vihaef") = V(gacf)

& (1w+( Zn: po(j))) ’U(U)Jr‘i (uﬁ(ipo Zpo ) Yo(i)

j=k+1 i=k+ J=t J=i+1
Z Po(4) ) + Z (w+(zpo(] Z Po(4) ) Zo z)
Jj=k+1 i=k+1 7=t J=i+1
~ Z ( Zpo Z po ) oi)
i=k+1 Jj=i+1
> Z ( Zpo +( Z po(j))) v(zo(i))
i=k+1 j=it+1
N 5wt (X po) — +(Z?:z‘+1po(j))v(y o)
i=k+ ( j= k+1p0(j))

Y

1
Zn: w (XjmiPo) — wh (Xfin po@)v(z ®)

i=k+1 w+(2?:k+1 po(j))

so preferences conditional on arrival of the information that s € AL are represented by
EQ[h|s € AL].
Since p(AE) = Z?:k 41 Po(j), it now follows that in the gains domain

(1 —wh(pae))EF[hs € A] + w+(pAc) Olh|s € AY

n k
_ (1—w+( Z po(j)))z ( ] =i Po(j ) ( ] —=i+1Po(j ))U(yo(i))

j=k+1 i=1 1= w+( ] =k+1 Po(j) )

n noowt ' Dol —wT ' of i
+( Z po(j) Z (Z]—lp (J)) (Z]— +1p (J))U(yo(i))

) n
j=k+1 i=k+1 w ( D j=ktl Po(j))

= i(w*(im@) Z Po(j) ) (Yo(i))»

i=1 Jj=t Jj=i+1

which equals the unconditional CPT utility in (4) Hence, we have the desired decomposition.ll

12



In parallel to Proposition 1, an immediate consequence of Proposition 2 is the following
corollary, which describes updating of the probability weighting function for the gains
domain.

Corollary 2 If the DM starts with a prior probability weighting function w*(-), his con-

ditional probability weighting function wj(-) given the information that s € A is

wt () ifse A
wi() = 4 e (o)
0 ZfS S AC’

while his conditional probability weighting function wZC () given the information that s € AC
18
N 0 ifse A
wiel) = wt() if s € AC.
wt ( 2 j=k+1 Po(j))

2.3 Loss and Gains Partition

Now, we consider the case of comonotonic prospects h and g that have outcomes in the loss
domain for all states in an event A, and have outcomes in the gains domain for all states
in the event AC. Then, updating under the benchmarks f, and f* in the loss domain and
the gains domain may still yield the desired decomposition of the unconditional CPT, even

though the DM does not use the same benchmark throughout.

Proposition 3 Suppose fi is used as a benchmark for updating in the loss domain and f*
is used as a benchmark for updating in the gains domain. Then the following holds for a
partition {A,AC} of the state space S into the sets of states with outcomes exclusively in
the loss- and the gains domain: preferences conditional on the arrival of information that
s € A are represented by Elp[h|s € A], preferences conditional on the arrival of information

that s € AL are represented by Ego[h|s € AC], and unconditional CPT utility is given by

V(h) = w™(p(A)Ef [h]s € Al +w (p(A%)EQ[h|s € A,

Proof: With the benchmark prospect f., we have

V(hAf*) = V(yo(l)a"'ayo(k)aov"'ao)

= > w‘(ZPom)—w_(ZPo(j)) V(¥o(iy) +w (D o) v(0)

i=1 j= i=k+1

13



and

V(gAf*) = V(ZO(1)> KRR Zo(k)aoa s 70)

k i n
— Z(w(zpo(j —w Zpo ) o(z +w (Z po(i))v(()).

1= i=k+1

—

Thus,

hAf* i gAf*
& V(hafs) 2 Vi(gafs)

k i k i i—1
& ). (’w(zpou —w” ZPo ) =>> (w Zpoo (Zpo(j))) v(z
i=1 j= i=1 j=1 j=1
k - - — (i1
e Y 2_j—=1Po(j) )k—w (ZJ 1Po) | oy 2j- 1po(a)k w (Zj:1p0(j))’()(zo(i)),
i=1 w (5 Po(j)) i=1 w (ijl Poj))
so preferences conditional on arrival of the information that s € A are represented by
EP[h|s € Al.

Now consider conditioning on the complement A% = {o(k + 1),...,0(n)}. We have

V(hAUf*) = V(Ov"‘707yo(k+1)7"'7yo(n))

k n n
= w (D po@)v(0) + Y (W(Zpo(j))w Z Poa)) U(Yo(i))
=1 i=k+1 Jj=t Jj=i+1

and
V(gAEf*) = V(Oa"->Oazo(k+1)7"'>zo(n))

= wf(zpo(i))”(0)+ Zn: (er(Zn: Z pw))

i=k+ 7=t j=i+1

14



Thus,

P f* 22 gacf”
& Vihef) > Viguefr)

s > W (D pay) - Z o)) | ©(Wo(iy)
i=k+1 Jj=1 Jj=i+1
> Y (w (Do) —wt (Y] po) | v(Zem)

i=k+1 j=i j=it1

= i w+<Z;L:’LpO(J)) - w—‘r(Z?:i-‘rl po(])) U(y ())
i=k+1 wh( Xk Po(i))
. z": w (X7 Pog)) — wh (it po(j))v(z o)
a i=k-+1 w* ( Z?:k—&—l pO(J')) s

so preferences conditional on arrival of the information that s € AL are represented by
E9[n|s € AL).
. k .
Since pa = ijl Po(j) and p(AC) = Z;‘:kﬂ Po(j), it now follows that

w™ (pa)Ef [h]s € A + w+<pAc>EO[h|s e AY

k k — — —1
_ Po(j)) = w (32521 Po(j))
= w ( Do J ! v(yoi)
j—; v ; w (51 pogs) v
. Cwh (205 poi)) — W (X Pots))
+( po') S J n I=tt J U(yoi)
jzk-:l—l v izk;rl w+(zj=k+1p0(j)) @
= Zpa —w” Zpa vo) + D | w [ Dop) —wt (Y 1) | vlwew),
i=1 i=k+1 j=i j=i+1

which equals the unconditional CPT utility in (2) Hence, we have the desired decomposition.ll

Proposition 3 shows that we get the desired decomposition of the unconditional CPT
for w™(p(A)) = 1 — wr(p(AP)). The result is obtained because the DM always takes the
status quo outcome as the counterfactual, irrespective of whether she learns that the true

state is in the bad event A or that it is in the good event AL: since f« and f* are of the

15



form

N z; fscAd - 0 ifseAd
fils) = . and f*(s) = ,
0 ifs¢A, xz; ifs¢A,

for some z;,z; € S, we obtain that

h if A 0 if A
hafs = (s) ifsed bt = if s €
0 ifs¢ A h(s) ifs¢ A

Note that the decomposition in Proposition 3 could also have been obtained by simply
using f (i.e. the prospect that gives the status quo in all states) as a benchmark.

The following corollary describes the updating of the probability weighting functions
for a partition {A, AL} of the state space S into the sets of states associated with the loss
and gains domains if f, and f* are used as benchmarks in the loss- and the gains domain,

respectively.

Corollary 3 If the DM starts with prior probability weighting functions w=(-) and w(-),
his conditional probability weighting function w () given the information that s € A is
w= () ‘
—F—— ifs€eA
wi(-) = w’(Z?ﬂ po(j))
0 if s € AL,
while his conditional probability weighting function wZC (+) given the information that s € AL
18
. 0 ifse A
wiye() = w () if s € AC.
wt ( > k41 Po(j))

3 Discussion and Conclusion

Sarin and Wakker (1998) introduce a notion of revealed likelihood for rank-dependent
expected utility models. They define revealed likelihood for comonotonic acts through
decision weights and dominating events. For updating of revealed likelihood, they suggest

the following definition of revealed conditional likelihood:

#(QIR) = n(Q. Dl D) = T2 DILD) GO BD) - vD)

where D is a dominating event for QN R, D’ is a dominating event for R, 7 is the revealed

likelihood, and v is a capacity.
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Our updating rules for the gains domain are consistent with Sarin and Wakker’s def-
inition. For the loss domain, however, Sarin and Wakker’s definition only coincides with
our updating rule if w™ (1 —p) =1 —w™(p) for all p € [0, 1]. This, of course, does not hold
for probability weighting functions that exhibit subcertainty, and e.g. does not hold for
the parameterizations proposed in Tversky and Kahneman (1992) and Prelec (1998). If,
however, we replace the dominating events in Sarin and Wakker’s definition with the more
extreme events relative to the status quo, we have consistency in the loss domain as well.

To illustrate the relevance of our results for empirical and experimental work, consider
again the insurance example from the introduction, i.e. a comparison of two insurance
policies ) and R that represent insurance against the same event A, but to different
extents and at different costs. In such comparison, the two insurance policies need not
represent comonotonic prospects. We may therefore want to use the result in proposition 3
in order to evaluate the insurance options. Suppose that the differential payoff of the two
insurance options ranks the states such that A is clearly dominated by AL, Let h = Q—R.
Then,

Q-R=h>0sw (p(A)E[h|s € Al +w" (p(A%)EQ[h]s € AY).
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