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Abstract

Subjectsbin 3 experimentsAchose their prefefred‘bet from cairs of
bets, and later bid for each bet . separately In each'pair, one bet had-‘
a higher probability of winning . (P bet) the other offered more to win
(S bet). Bidding method (selllng vs. buying) and payoff method (real-
play vs. hourly wage) were varied. Results showed that when the P bet
was chosen, the é bet often received a higher bid; These inconsistencies
viclate every risky decision model, but can be understood via.information—

processing considerations. In bidding, §_starts with amount to win and

A,adjusts 1t downward to account for other attributes of the bet. 1In

ch0031ng, there is no natural startlng point. Thus amount to win domlnates

'bids but not choices. One need. not call this behav1or irrational, but

it casts doubt on the descrlptlve valldlty of expected utility models

of risky decision making.
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- <Utility theory, in one form or another, has'provided the guiding

principle for prescribing and describing gambling decisions since the

eighteenth century. - The expected utility principle asserts that,jgiven

‘a chqice among gambles, the decision maker will select the one with the

‘ highest expected utility.

There are a number‘of-ways ther‘than choosing by which an individual

can express his opinions about the utilities of various gambles. - Among

these are ratings of attractiveness, bids to buy, and bids to sell:

1.  Ratings of attractiveness: On an arbitrary scale, S assigns an’

attractiveness value to each of a set of bets. For any pair, it is

assumed that he prefers the one to which he gives the highest rating.

2. Bids to buy (B-bids): E owns

a set of bets. For each bet, S

indicates the maximum amount of money he would pay in order to be able

- to play'thé bet. (See Coombs, Bezemﬁin
-1965). for any bair of bets, it is ass
" which he bids the mbst.ﬁonéy.

3. Bids to sell (S-bids): S owns
indicates the minimum amount for which
the bet. (See Becker, DeGroot & Marsch
'TQersky, 1967). For any pair it is ass

~which he demandsvthe most money .

der, & Gdode, 1967; Lichtenstein,

umed. that he préfers the one for

a set of bets. For each bet, §
he would sell the right to play
ak, 1964; Coombs et al., 1967;.

umed_that'he prefers the.bet_for<
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" Since utility theory -assumes that these different responses are all
" determined by the same underlying values, it predicts that Ss who are

asked to choose one of two bets will choose the one for which they would

make the higher ‘bid, or to whlch they rould glve the higher ratlng

In’ contrast, the view of the present authors is that such dec181ons

do not rely solely on expected utllltles. Slovic and Llchtensteln (1968)

|
have demonstrated that a'gamble is a multl-dimensional stimulus whose

various attributes have differential e%fects on individual decision-
making‘behauior. ,in particular,_they oresented evidence that choices and ;
attractiveness ratings are deternined.primarily by a gamble's.probabili— ~
ties, while bids are most influenced by the amount to be won or lost.
Specifically, when Ss found a bet attractive, their bids correlated pre-
dominantly with the amount to wing and when they dieliked a‘bet, the

amount to lose was the primary determiner.- It was argued that theée

dlfferences between ratlngs and ch01ces on the one hand and b1ds on the

- . other demonstrated the influence of 1nformatlon—proce331ng con31deratlons

| upon the method by Wthh a gamble is judged. - In the bidding task' Ss had

to evaluate a gamble in monetary unlts, this requirement apparently led

. them to attend more to payoffs when blddlng than_they did when making

choices or ratings.
The notion that the information describing a'gamble is processed

differently for bids than for choices suggested that it might be possible

“to construct a palr of gambles such that S would choose one of them but

bid more for the other. For example, consider the palr con51st1ng of

Bet P ( 99 to win $4 and .01 to lose $1) and Bet $ (. 33 to win $16 and ’
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.67 to lose $2). Bet P has a much better probability of winning but Bet

 $ offers more to win. If choices tend to be determined by probabilities,
while bids are most influenced by payoffs, one might expect thatA§§

. wou1d.choose Bet P over Bet §, but bid more for Bet $. If such a reversal

of,gfdefingS-were‘to occur, it would ﬁrovide dramatié confirmation of the
hdtion that.bidding and choice'involve tﬁo_quite different pfocesses——
processes that involve more than just the underlying utilities of the
gambles;.‘The following three ekperiments tested this hypothesis.

For.all three experiments, tﬁg general paradigm was first to present
§_with a humber of péirs of béts.; All of the bets had positive.expegted
value and were vie&ed by Ss as bets they would like to play. Evéry pair
was éQmpoéed of two bets with the same (or nearly_thé same) expgéted
value: a "P bet," i.e., a bet with a high probability of winning a -
modest amount and a low probability of losing an evén more modest amount, .

and a "$ bet," i.e., a bet with a modest probabilitybof winning a large

“amount and a large probability of losing a modest amount. For each pair

§;indicated which bet he would prefer to play; After S had made all his
choices, he tﬁen made a bid for each of the bets, which this fime were
presented one at a time.
‘Experiment i
Experiment I was a group study comparing choices with S=bids. The .
Ss were 173 male ﬁndergraduates who weré paid for participating; there
was ho actual gambling. The stimuli were 13 two-outcome bets, 6 beté

with excellent odds (the P bets), and 7 bets with large winning payoffs

"(the $ bets). - ‘All bets had positive expected values, ranging from $1.40
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~£o.$4.45.'.Firét théée Béts_ﬁére combined into 12 ﬁéirs, each of whiéh

- had one P bet and one $ bet; no bet occurred more than twice. The Ss
‘were aéked fo‘pick, for each péir; thé bét they would pféfer to play.
After each choice, §§.iﬁdicated.how strongly they preferred their chosen
‘bet By'marking one of four iiﬁésnoﬁvtheir answer sheet; the first line
_'wés.labeled "slight" preferénce-and the fourth was labeled "very strong"
preference. The instructions suggested that the two iﬁtgpmediate lines
. might be labeled "moderate" and'"stfqng." After about one hour of
intervening work, Ss then made bidding.responses to 19 singly presented
‘bets. ‘The first 6 bets were iﬁténded as practiée bets and differed from
those used in the-paired»compariSOns. The responses to these bets were
not analyzed. The next 13 bets were the same as those used earlier. In

the bidding instructions, S was told he owned a ticket to play the bet-

and was asked to name a minimum selling price for the ticket such that he

Qould'be indiffefent'to playing:the bet or receiving the selling price.
.Fof béthﬂthé bidding and-choicé tésks; Ss knew their decisions were "just
'imaginé." | |

' Since the 12 pairs contained several repetitions.of single'béts,
only the results‘of arsﬁbset va6 pairs of befs, which contained no bets
" in common, are presented here; these bets are shown in Table 1. The

results for the other 6 pairs were virtually identical to these.’

‘Results. The first column of Figure 1 shows the resuits.of Experi—

ment 1. The top‘hiStogram indicates that most subjects varied their
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choices across bets, choosing the P bet over the $ bet about half the
time. ‘This does not mean, however, that the Ss felt indifferent about

their cho;ceé. The mean strength of preference, when coded 1 ("slight“),

2, 3, or 4 ("very strong"), was 2.94, with a standard deviation of .95.

Most of the Ss (65%) never used the "slight" preference rating. .

The second histogram in the first column of Figure 1 shows that Ss

were far more consistent in their bids: 70% of the Ss never bid more

for the P bet than for the $ bet with which it had previously been paired.

The proportion of times that the bid for the $ bet exceeded the bid
for the P bet; given that the P bet had been chosen from the pair, is
called the proportion of conditional predicted reversals in Eiguré 1.

Of the 173 Ss, 127 (73%) always made this reversal: for every pair in

- which the P bet was chosen, the $ bet later received a higher bid.

The histogram labeled conditional unpredicted reversals shows the

proportion of times in which the bid for the P bet exceeded the bid for-

the $ bet, given that the $ bet had been previously chosen. This latter

behavior was not predicted by the authors, and is hard to rationalize

~ under any. theofy of decision making. It might best be thought of as a
‘result of carelessness or changes in S's strategy during the experiment.

Unpredicted reversals were rare in Experiment I; 1ul Ss (83%) never

made them..

[e—
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The mean strength of preference rating was as high when Ss made
reversals as it was when Ss were consistent, as shown in Table 2. This -

finding suggests that reversals could not be attributed to indifference

-"in'the choice task.

It is clear that when S-bids are compared with choices, reversals

occur as predicted. Would the effgct‘also hold for comparisons of choices

with B-bids? There are certain considerations suggesting that the
reversal effect might be diminished, since theé effect seems to be largely
attributable to a tendency to overbid for $ bets but not for P bets. For

example, with the P bet: .99 to win $4 and .01 to lose $1, it is hard to

ihagine a bid much beyond the expected value of $3.95; while with the $ . .

bet: .33 to win $16 and .67 to lose $2, bids_greatly exceeding the

. "expected value of $3.94 are common. Since Ss ask to be paid more when

selling a bet fhan they pay to play when buying, the S-bid method leads

to higher bids than the B-bid methoed (Coombs et al., 19673 Slovic &

'Lichtenstein, 1968). Therefore, S-bidding should act to enhance the

amount of differential overbidding and thereby lead to more reversals
than B-bidding.
Experiment II

The goals of Exp. 11 were to test the generality of the reversal

" phenomenon by using the B—bid techniqué,'aszwell as to study the rela-

tidnships between various attributes of the bets and the reversal
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. phenomenon, by using a larger and more varied set of stimuli.

B Method., Thev§§ were 7 college students run in 4 groups. No bets

‘were actually played; Ss were paid by the hour. The . stimuli were U9

pairs.of,bets following 11 practice pairs. Contaiﬁed in thesé-pairs'wéré 

88 different singlé bets. Théée_88 bets, following 10 practice bets,

‘constituted the bidding stimuli.. Results from the practice stimuli were

excluded from the analyses. The bets in each pair were equated in

. e€xpected Value. Each P bet had a winning probability from 8/12 to 11/12;

the probability .of winning for the $ bet ranged from 1/12 to 5/12. The’

'S bet always had a larger amourit to win than the P bet. With few

exceptions, the win exdeeded_the loss in a given bet.

The bets were expressed in dollars and cents; the winning amount

ranged from 10¢ to $10; the losing amount from 10¢ to $3.70; the éxpected -

Value ranged from +i0¢ to +$3. 5A_typiqal bet pair looked like this:
| (P bet) . 10/12 to win -$1.00 andv
| | é/l2 to loéev$ .20 |
-($ bet) 3/12 to win $9.00 and
| 1 9/12 to lose $2.00
The bets wefe chésen in'an-attempt to represent é variety of P bets
and $ ﬁéts. Thus, the winning amount in the $ bet'always exceeded.the :

winning amount in the P bet, but the ratio of the former to the latter.

ranged from 1.3 to 100. The differencevbetweén the amount to lose in

the $ bet and the amount to lose in the P bet varied from -$3.00 to

+$2.80.

The §§ were-first briefly instructed in the choice task. They were
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asked to choose, from each pair, which bet they.would prefer to piay.
After choosing, the Ss turned to the bidding task. Instructions for the

bﬁying method of bidding emphasiied "...the highest price you would pay -

to play it.... Ask yourself each time, 'Is that the most money I would -

pay to play that bet?'"

_'_Results. Comparison of the second column with the first column of
Figure i shows there were fewer predicted re&ersals, and mdre,unpredicted
reversals, for B-bids (Exp. II) than for é—bids (Exp. I). As expected,
the B-bids in Exp. II were lower,'relatiQe to the gxpected values of the

bets, than the S-bids in Exp. I. In Exp. I, bids for the P betslwere, on

the average, 7¢ lower than expected value, while bids for the $ bets were.

$3.56 higher than expected value. In Exp. II the average bid for the P

bets was ul¢ below average expeéted value, while the average bid for the

$ bets was u4¢ below average expected value. These results indicate that -

the B-bid technique serves to dampen the tendency towards gross over-

bidding for $ bets, and hence to reduce the rate of predicted reversals.

In addition,'since.bidé for $ bets are closer in range to bids for P bets

in Exp. II, even fairly small fluctuations in bidding could more easily

_produce an increase in the occurrence of unpredicted reveréals, as
observed. Nevertheless, 46 of the 66 Ss had a higher rate of conditional

predicted reversals than conditional unpredicted reversals.

The 49 pairs of bets used in this experiment were constrained by the
requirements that all P bets had high probability of winning a modest
amount, while all $ bets had low to moderate probability of winning a

large amount. Nevertheless, there were differences in the degree to

X
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wﬁich'individuai pairs of these bets elicited predicted reversals.

Despité the constraints there was sufficient variabilit& within some

‘of the characteristicé-of the bets tq_pérmit anal&éis of tﬁeir relation-
‘ship to Ss' bids and choices. This analysis indicated that the difference
' between-the'amount to‘loée in the $ bet.and the amount to lose in the P
bef correiated .82 across the 49 bet pairé with the ﬁumber of Ss who
choée the P bet. Thus, when the amount to'lpse in the $ bet was larger
than fhe amount to lose in the P bet, Ss chose the P bet 73% of the time.
But when the reverse was true,‘the P bet was chosen oniy 34% of éhe time.
‘This loss variable had no.diffe?eﬁtial‘effect upon bids.

Variations in amount to Win,'on the other hand, affected bids but‘
not choiceé. The amount to win in the $ bet was always larger than the
amount to win in the P bet, but the ratio of the pr winning amounts
varied. This win ratio correlafed .55 across the 48 bet pairs with the
number of Ss who bid more for the $ bet than for ifs previously paired
4 P bet. The win ratio didvnot correla%e (r = -.03) with the nuﬁber of
§§ who chose the P bet. | |

Tﬁese’results, that variations in amountbto lose affected choices
" but not bids, while variations in amount to win affected bids but not
choices, afe further evidencé that different modes of information
processing are used in bidding and choosing. -

The probabilities of winning across the 49 bet pairs in Exp. II had
very narrow ranges (8/12 to 11/12 in the P bets,'i/lQ to 5/12 in the'$
bets) and had no differential effects on the frequency of'reveréals.

 The probability of observing a predicted reversal increases both
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when the probability of §_chbosiné the P bet iﬁcreasés and when,the
probability of § bidding more for the $ bet increases. This, together
with the.corrélatioﬁal information presentearabove, implieé tﬁat the
ideai bet pair for observiné reversals woﬁld have a larger $ Bet loss

than a P bet loss (facilitating choice of the P bet), and a large $ bet

- win relative to the P bet win (facilitating a larger bid for the $§ bet).

In fact; in this experiment, the bet pair which had the most predicted
reversals (uorof 66 Ss réversed) had justvthese characteristics:  -
P bet 9/12 to win $1.10 and
3/12 to lose $ .10
$ bet 3/12 to win $9.QO and
9/12 tb lose $2.00
Experiment III
The purpose of Exp. III ﬁas:to test whether the bredicted reversals
would occur‘under cqnditions designed to maximize motivatién and minimize

indifference and carelessness. Lengthy and careful instructions were

h individually administered to 14 male undergraduates. The bets were

aétually played, and Ss were paid their winnings.
The stimuli were the 12 bets, 6 P bets_and 6 $ bets, shown in Table

3. The probabilities were expressed in 36tHs,vso that a roulette wheel

could be used to play the bets. The amounts to win and losé were shown

as points (ranging from 50 to 4000), and a conversion to money was
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 establisHed such that the minimum win was 80¢ (even.forf§§ who had é net
: lgés of points), while the maximum win was $8.00. The concept of coﬁver—
“ting boints'té.money, and the minimuﬁ'and maximum win, wére explained to
Ss at the beginning of the expépimgnt. However, the actual conversion
curve was not peveaied until {hé experiment was over.

Each § was run individﬁally. After six practice pairs, S chose his
preferrea bet from each of the six critical pairs three consecutive timés,
with a different order of presentation and top-bottom alignment each time.
The E kept a record of 8's choices. After S had re8pondéd to each pair
'twice, this fact was pointed out to him. The E_told,§_tha£ he would see
these same six pairs one last time, that E would remind S of which bet
he had preferred on each of the first two times and ask S for his final,
~ binding decisién. The E_emphasi?ed that his- interest was in obtaining
§fs careful and conéidered judgmgnts énd that S should feel free to change
his decision if, by so doing, he would reflect his true feelings of
preference for one bet o?ér thé other. Thén, as §_looked ét each pair,
‘E_woﬁla report either "The first two times, you said you would prefer to
play Bet A (Bet B); do you still prefer that bet?" or '"You chose Bet A
once and Bet B dnce.  Which bet do you really want to'play?"A It was
emphasized that this final choice wéuld determine which bet §_w0uld ac-
tually play. |

Following this final round of éhoices, S was instructed in making
.S—bids. This explanation was far more complex than that used in Exp. I,
and. included all the persuasions discussed by Becker, et al. (1964)y

These instructions were designed to convince §_that it was in his best

M ki o
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iqterest té bid for a ﬁet exactly what that bet was worth to‘him.’ Thepg
was told that E_would choose a.counter—pffer against which fo cpmparé S's
_pfice by spinning the roule%te wheel and entefing the number so obtained
infa conversion table'3pecialiy designed for eaéh bet. The conversion
table Was_a'list of the 36 réulette-numbers'with a'céunter—offer'asso—
ciated with each number. If the counter;offervwas equai to, or greater
than,. the S's previously stated bid, E would buy the bet from S, paying
S the amoﬁnt of the counter-offer. If the counter-offer was smaller than
S's price, no sale would be made and §_would'play the bet. The counter-
offer tables were coﬁstructedbonvthé basis of previoué bids for similar
bets, with a rangeAchosen to ;nciude most of the anticipated bidé. The
values of the counter-offers can influence the expécted value of the
game as a whole, but they do not affect the optimal response strategy,
a fact which was pointed out té §§.r

Further discuésion of the techniqﬁe emphasized two points: (a) The
".strategy that S should follow'in order to maximizg his gain from the game
' wés always to name as his price exactly what he thought the bet was worth
to him. (b) A good fest of whether S's price was-right for him was to
ask himself whether he would_réther play the bet or get that price by
selling it. ' The price was right when g_Qas indifferent between thése
two eQents. The E then presented several (up to 12) practice triéls.
These éractice trials included the complete routine: 'S stated his selling -
pfice, E;dbtained a éounter-offer, and the bet was either. sold or pléyed.

The l2'critiéal bets were then presentéd three times sucCessively.-.

However, the playing of the critical bets (including selection of a counter-
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offer) was deferred untll S hadAstated his prlce for all bets, On the
thlrd presentatlon whlle S was studylng a partlcular bet, but before S
had stated his price, E told §_what his prlce had-been for the first two
times, and urged him now to reeonsider and name the final, binding price'
whicn would‘later be useo'in pleying the game.

After these decisions, §_pla§ed rhe game. First, he played his
preferred bet for each of the six pairs of bets. Then the bids‘were
played, starting with the selection by E of a-connter—offer, and ending
with either sale or play of the pet for all 12 bets. The S kept track of
- hislown‘winnings or losses of_points, which were, at fhe end,lconverfed
to money. |

Results, All data analyses were.based only on the fhird,'finai'
choices and bids §s made. Results from thesevoarefuliy trained and
financially motivated Ss give further credence to the reversal phenomenon.
As shown in columnVS of Eigure_l, six Ss always made conditional predicted
, reversals and.five Ss sometimes made’them. Unpredicted reversals were
rare; | |

‘Is it possibie that the renersals in all three experiments resulted
solely from the unreliability of Ss' responses? This hypothesis can be
examlned by assuming that the probablllty that S truly prefers the P bet
in the choice task is equal to the probability that he truly.values the
P bet more in the bidding task. 'Cail this single parameter p, and let
"pj = 1 - p. Suppose further‘that, beceuse of unreliability of response,
S will reportlthe opposite of his true preference with a probability of

r(r't =1- r)‘in»the choice task and will reverse the»true.order of his




Lichtenstein | o R j - L 14

'bids with a probability of § (s' = 1 - s) in the bidding task.

Under this "null model " 8 will choose the P bet whlle blddlng more

for the $ bet if he truly prefers the P bet and responds with his true .

preference in the choice task but responds with error in. the bidding task,

or if he truly prefers the $’bet-and responds with error in the choice

"task but truly in the bidding'tesk. The probability of observing this

response is thus: “pr's + p'rs'. The probabilities of all possible

- responses, constructed in similar fashion, are shown in Table U4,

- proportions are a, b, ¢, and d as shown in Table 4, solving for p yields

These expected probabilities can be compared with the proportions
actually obtained. For each experiment, three of these proportions are
1ndependent and yield three equatlons in the three unknowns, p, r and S

these equations ‘may be solved for p. In general, if the actual cell

the equation:

ad - bc .
(b+ec)-(a+ Q)

=

For the three experiments here reported, the.obtained values for
BBv.were',QQS, .315 ahd .270.respective1y, Ali ofithese yield only
imaginary solutions for‘E}‘ However, they are all close to the maximum
possible reai value for pp', .25, which ueuld'imply that p = .5. When
p = .51is substituted into the ekpressions in‘Teble H,Ithen regardless

of the rates of unreliability, r and s, the following conditions must _
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hold:
1.  All marginals must be equal to :5.
2, Cell a must equal cell d. B
‘, 3. Cell b must equal cellAc.
These condifions'are-clearly nof met ih'the'ppesent data, shown in
Table u, Since thé "null model" can in no way account for the dafa, it
is peasonable to-reject the notion that unreliability of response is the

sole determiner of the reversal effect.

" ‘Post-experimental interviews. The Ss in Exp. III whd'gave predicted

reversals were interviewed at the end of the'experiment in an effort to per-
suade them to change their respdnSes. The inconsistency of the responses
were explained to S. If § was initially unwilling to change any responses,

E's interview comments became more and more directive. If pointing out

did not persuade S, E explained to S a money-pump game by means of which

E could systematically and continuously get S to give E_poihts without

ever playingAthe bets.3 This was intended to illustrate to S the con-

sequences of his responses. After S understood the nature of the money-

- pump game, he was again urged to resolve the reversal.

Eleveh of the 14 Ss were interviewed. Of these, six Ss changed one

or more responses after only a little persuasion, three changed only after

" the money-pump game was presented to them, and.two S8s refused to change

_ their responses at all, insisting throughout the interview that their

original responses'dia reflect their true feelings about the befs.u

Comments by Ss supported the authors' contention that Ss process

-~
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fhe bet information.differently in'the two tasks.b Some Ss showed'thié
indirectly, by mentioning only the'probabilities'when.discussiﬁg choices,
while focusiné on. the amount to win and entirélj disregarding.the amount
to lose when discussing bids. | |

‘Other Ss explicitly stated they were using different processing

- methods in choosing and bidding. For example, Subject L. H. tried to

justify his bid for the $ bet of pair 5 by néting that his bid was less

wasn't thinkingVOf the 7 to 29 [theAwinning odds]. I was thinking of itv

in terms of relative point value...In other words, I looked ét the 29 and

the 7 [when I was choosing] but as for’biddihg I was looking at the rela-

tive point value, which gave me'two different persﬁectives.on the problem."
Subject L. F. said, "I dén'f arrive at fhe evaluation...quite the

same way that I arrive at the preferable bet. And there's some incon-

sistency there. Now, whether in a particular case this leads to an in-

* consistency maybe'é not too impOrtaﬁt. It's just that they're two different

models...I imagine that shows that the models aren't really accurate,

but in terms of just betting, they're sound enough. I wouldn't change

them."

Subject M. K. said, "You seé, the difference was, thatbwhen I had
to piék between [the P bet] and [the $ bet] I picked the bet which was
more‘suré to produce some poihts for me. When I was faced with [the $
bet alonel], my asséssment of what it was worth to me, you kﬁoWé changed

because it wasn't being compared with something."
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Discussion o

in three experiments, Ss frequently chose one bet from a pair of bets

~and subsequently bid more for the bet they did not choose. The frequency

of such reversals varled somewhat as experimental conditions changed,

but was.always_far.greater than could be explained by unreliability

"alone.

These reversals clearly constitute inconsistent behavior, and
violate every existing theory of -decision making. For example, Subjec-

tlvely Expected Utility Theory (Edwards, 1955) postulates both a subjec-

4t1ve probability functlon and a subjectlve worth function, but does not

allow either function to change its shape as the response mode changes.
Bids and choices should both be predictable from the same functions;
reversals are therefore impossible under the model.5

The-present results imply that attempts to infer subjective proba- ‘

bilities and utility functions.from bids or choices should be regarded

~with suspicion. Since these subjective factors are not the sole deter- -

‘miners of decisions, inferences about them are likely to vary from one

respouse mode to the next, because of changes in the decision prooesses
used by Ss. |

What are the different deoision brocesses that uhderly bids;ands
choices? The mechsnisms detefmihing-choices are not clear, but it must
be kept in mind that in paired oomparisons each attribute of one bet
can be directly compared with the same attribute of the other bet.  There
is no natural starting point, and S may be using any number of strategies

to determine his choice. Tversky (1969) has given several examples of

<
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such strategies.

In contrast, bidding techniques provide an obvious starting pbint:

the amount to win. Evidence from the present experiments,'as well as
. AN

‘from the previous study by Slovic and Lichtenstein (1968), indicates

" that the § who is preparing.a bidding response to a bet he sees'as

favorable Startsbwith the amount to win and adjusts it downwards to take
into account the other attributes of the bet. The amount to win trans-
lates directly'into an amount to bid. Howevér, the probabilities .of

winning and iosing, presented in probébility ﬁnits, are more difficult

to translate into monetary units. 7In‘trying to adjust his bid to take

into account this more complex information, S is not very precise. Some
Ss simply subtract a constant from the amount to win. ‘Others multiply
the amount to win by the probability of winning, entirely disregarding

the amount to lose. All such sdhemes_produce bids that are highly

correlated with amount to win but poorly reflect the variations in proba;w

bilities and émount to lose.
The P bets of the present study offered such. high probabilitiés of

winning that their modest winning amounts needed to be 'ad'justed downward

- only slightly to take the other factors into account when bidding. 1In

contrast, the $ bets'offered'only a modest chance to win a large amount
of money. Thus Ss should have made a sizable downward adjustment of the

amount to win when bidding for these bets. Their failure to do so led

Vthem to bid more for the $ bet than for the corresponding P bet. This,

in turn, led to bids which often did not match their ghbiées. Predicted .

reversals are thus seen as a consequence of the differing evaluation
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techniqﬁeS'used in the two tasks.’

Is the behav1or of Ss who exhlblt reversals ‘truly 1rratlonal° - Tversky
(1969) posed a similar question about Ss in whom he had 1nduced systematic
intransitivities, and for the following reasons, answered it in the

negative. He noted that it is impossible to reach any definite conclusion

. concerning human rationality in the absence of a detailed analysis of the

cost of the errors. induced by the strategies E_follows.as compared with

the cost to S of evaluating alternative strategies} The approkimationé

Ss follow in order to simplify the difficult task of blddlng might prove

to be rather eff1c1ent, in the sense that they reduce cognltlve effort
and lead to outcomes not toovdifferent-from the results of optimal .
strategies. In using such approximations, the decision maker assumes

that the world, unlike the present experiments, is not designed to take

_advantage of his approximation methods.

In sum, this study speaks to the importance of information-processing

considerations too often negleeted-by decision theorists. The reversal

phenomenon is of interest, not because it is irrational, but because

of the insighte it reveals about the nature of human judgment and

decision making.
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‘ Footnbtes

lThis work. was sponsored by the Personnel and Training Research

- Programs, Psychological Sciences Division, Office of Naval Research,
.under Contract No. NOOO14-68-C~0431, Contract Authority No. NR 153-311.

We are grateful to Peter Christenson, who was the E_in Exps. II and

III, and to Leonard Rorer, Lewis Goldberg and Robyn Dawes for their
heipful suggestiéns, -
2Requests for reprints should be sent to Sarah Lichtenstein, Oregon:

Research Institute, Box 3196, Eugeﬁe, Oregon 97403.

3Paraphrased:' Suppose I own both bets and you own some points.

You have said that the $ bet is worth X points to you. Are you willing

then to buy the $ bet from me for X points? 0K, now you own the $ bét'and,
I have X of your points. But you said‘you really would rather play the P
bet than the $ bet.  So would you like to trade me the $ bet for the P

- bet which you like better?: OK, now are you willing to sell me the P bet

for Y points, which is what you told me it is worth? OK, now I have both

" bets back again and also I now have (X - Y) of your points. We are ready

.to repeat the game by.my selling you the $ bet again for X points.

uAn edited transéript of one of these Ss is available from the
authors.

5This statement is not strictly true for B-bids. When S offers a

'B-bid for the bet, the utility of this bid cannot be directly equated to

the:éxﬁected utility'éf the bet. Rather, when a bid of b is given to a

s b sl
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bet with outcomes X and Y, the utilities of-the-quantitieé,(X - b) and

(Y - b) are relevant. In a choice situation, however, the utilities of

X and Y are relevant. Thus reversals could occur with suitably chosen

utility curves (Raiffa, 1968, pp. 89-91). -Utility theery does not,

however, help one understahd ﬁhy there were more predicted reversals in

- the present study with S-bids (where reversdls are normatively impossible)

than with B-bids (where reversals are normatively permitted).
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 Table 1
A'Beté Used»in-Experiﬁent I
Pair P bet - Expected ¢ bet Expected
' Value - o Value
1 | .99 Wwin $4.00  $3.95 .33 Win $16.00 $3.94 -
.01 Lose 1,00 .67 lLose 2.00
2 .95 Win  $2.50 $2.34 .40 Win $ 8.50 $2.50
.05 Lose .75 .60 Lose 1.50
3 .95 Win $3.00 . $2,75 .50 Win $ 6.50 -$2.75
.05 Lose 2.00 .50 Lose 1.00
M .90 Win $2.00 $1.60 .50 Win & '5.25 $1.88
.10 Lose‘ 2.00 .50 Lose 1.50 S
5 .80.Win $2.00 |  $1.40 .20 Win $ 9.00 $1.40
.20 Lose 1,00 ' ' .80 Lose .50
6 .80 Win $4.00 $3.10 .10 Win $40.00 $3.10
.20 Lose - .50 . : .90 Lose 1.00

e
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. Strength of Preference Rating

Given to Choices in Exp. I

Chose P'bet

Chose $ bet

vTable 2

Bid more for:

"P bet . $ bet

Mean: 3.06 Mean: 3.10
S.D.:: .93 S.D.: .91
Mean: 2.78 Mean: 2.78
S.D.: .94 S.D.: .91

24




25

' Lichtenstein
Table 3.
Bets Used in Experiment III
" Pair P bet" : fExpected $ bet Expecfed
‘ : ‘Value . " Value
1 35/36 Win Loo 386 11/36 Win 1600 385
- ’ - - 1/36 Lose 100 25/36 Lose 150
2 34/36 Win 250 233 14/36 Win 850 239
‘ 2/36 Lose 50 22/36 Lose 150,
3 34/36 Wiﬁ 300 272 18/36 Win 650 275
2/36 Lose 200 18/36. Lose 100
4 | 33/36 Win 200 178 18/36 Win 500 175
3/36 Lose 200 18/36 Lose 150
5 29/36 Win 200 142 7/36‘Win - 900 -135
7/36 Lose. 100 29/36 Lose 50
6 . | 32/36 Win 400 350  4/36 Win 4000 356
L/36 Lose 50 32/36 Lose 100
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Table U
Proportions of Choosing
ahd'Bidding'Responses
Expécféd.under the
"Null Model"
~ Bid More For:
P bet $ bet
Chose P bet . pr's' + p'rs pr's + p'rs! pr' +p'r
alb
cld
Chose $ bet prs' + p'r's prs + p'r's' pr +p'r'
ps' +p's ps + p's’ 1
 Observed .
Exp. I Exp. II Exp. III
.085 .u25 | .510 .261 . 271 »532 - 1.250 .321 .571
~ajb , ~ alb . alb
.031 ¢|¢ us9 |l .u90 o127 ¢4 Lau1 | .ues oug €9 381 | .u29
.116 .884 1 . 388 612 1 .298 .702 - 1
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| Figure Captions

Fig. 1. Summary of results for three experiments.
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aGiven that the P-bet was chosen, proportion of times the $-bet bid was larger than the P-bat bid.
bGiven that the $-bat was chosen, proportion of times the P-bet bid was larger than the $-bet bid.




