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RELATIVE VARIANCE PRFFERENCES IN A 

CHOICE-AMONG-BETS PARADIGM1 

Raymond C. Soghors, Dennis G. Fryback, and Barbara C. Goodman 

University of Michigan 

11! 

I, 

D 

Most of the past research on subjective probability (SP) 

inference has been based on the direct estimation of S; .,.  There 

has been much debate about the possible problems introduced by the 

nature of this kind of estimation process (see Edwards, 1968). 

One problem is a tendency for Ss to state differer4" likelihoods 

lor an event depending upon the particular response mode used 

(Phillip? and Edwards, 1966). Another serious problem is fhat Ss 

develop gaming strategies such that when it is optimal, in terms 

df maximizing EV, for the.n to state a probability estimate 

different from the.r true SP they do so. 

To overcome these problems certain investigators interested 

in eliciting SPs have proposed using a special class of payoff 

functions known as proper scoring rules (Winkler and Murphy, 

1968; Phillips and Edwards, 1966). A proper scoring rule (PSR) 

is a function that assigns a numerical score to the stated 

probability contingent upon that estimate and the event that actually 

occurs such ti.at S^ can maximize his subjectively expected score 

only by stating a probability estimate equal to his true SP 

    -  "—     - - i  i ■! i     il««i' »i^M^niMi^M«! 
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(lodd,   I9b5).     r.lv.. cm  In-  used  wild  holh  diriHi    md   irulitctl 

i".t im.i t inn   pi (XVdtirvSi 

On.-  indinn i estimation procedure u'.inn PSRs consists of 

gontrattng a lisl of bets by a PSR and then using 5*$ Miectlon 

of a particular bei from the Htt to infer hib SP for that 

particuiai avenl teteminlng ihe outcome of the bet. Fach bet 

In this list Is specified by an amount- to win and an amount 1o 

losf..  Each bei Is opfimai (maximum SEV) for a unique probability 

of winning. 

The validity of infprring a parlicular SP from the choice of 

.1 bet from a list of bets rests critically on the assumption that 

• : £ maximizes SI V.  In oraer to tost this assumption directly, 

llw £*• SPs are needed.  There are at least three possible ways 

to obtain them. One is the use of an elicitation procedure 

using PSRs to obtain the SP. This, of course, is circular since 

it is necessary to assume that wh'ch is being tested. A second 

is the use of an elicitation procedure which makes no use of PSRs. 

However, either it must bo aosumed that this procedure yields the 

"correct" SPs or else the test reduces to a comparison of the two 

>-IIcitafion procedures. A third possibility is that the S's SPs 

ire actually equal to the objective probabilities.  If this strong 

•issumption con be made, then SEV and EV are equivalent and It 

•.ufficos to test the validity of tne EV maximization assumption. 

Two kinds of fd< tors that might influence whether Ss 

m.iximi/e [V in a choi'o-.miong-bots paradigm are the stimulus 
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characteristics of the bets such as FV, variance, and odds and the 

procedural charactaristic? of the experiment such as response mode 

.md payoff condilions. 

Many studies have examined the effect of stimulus properties 

on choice behavior (Edwards, 1953, 1954; Lichtenstein, 1965; Coombs 

• md Pruitt, I960; Slovic 3nd Lichtenstein,1968a; Slovic,Lichtenstein, 

md Edwards, 1965; Fryback, Goodman, and Edwards, 1973).  No 

undispi'+^d conclusions about the effects of different stimulus 

pro|.crties emerqp from these studies.  There have been studies which 

were concerned with procedural properties. Here too, there is no 

aqreement.  Edwards (1953) found that Ss preferred long shots (a 

low probability of winning a large amount) much more when gambling 

for real payoffs tnan when qambling for hypothetical stakes.  Slovic 

(1969), however, reached the opposite conclusion. Edwards (I95J) 

.ilso found that Ss were equally consistent in their preferences 

under both real and hypothetical payoff conditions. Slovic, Lich- 

lenstein, and Edwards (1965) found that Ss were more consistent when 

payoffs were hypothetical. 

None of the previous studies that examined the effect of 

different s+imulus properties on choice behavior have used ;ists 

of bets conforming to ho specifications of a PSR.  Furthei more., 

few of these studies have used both real and hypothetical payoff 

conditions or used different response modes.  Those studi*s which 

    ..■^■^^.. ^M^^^j^Mfci^^^w, -  
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wi.Te .Tiainly concorn'.'d wilh detemlnlnc] \Uo effoci of yarying 

[u ocedur.jl   properties have minimizei) varyinci   Hie '■illmulus 

l> re «pert i os of the gaiiihles used« 

The presenl   exper imcnl  examines choice behüvlor and ter^ti the 

SI V maximization assumption   (where SEV and EV are assumed to be 

I'jual)   when  both   the stiiMliuS properties of  the gambles and the 

procedural   characterisfin, of  the experiment  are varied 

itnu I hmoously. 
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Method 

Design.—A stimulus consisted of a list of seven bets, each 

bet specified by an amount to win and an amounf to lose. All seven 

bets had the same probability of winning.  Since the probabilities 

of winning and losing were explicitly stated in terms of their 

likelihood of occurrence as determined by a random device, it 

was assumed that the S/s SPs did in fact equal the true objective 

probabilities.  As required by a PSR, the lists of bets were 

single peaked with respect to EV for that probability of winning 

and were stricti; Increasing in dollar amounts to win and In 

dollar amounts to lose. Differences in EV between adjacent bets 

iwere constant within each list in the main design.  Examples 

of lists of bets are presented in Table I. 

Insert Table I about here 

Each of these lists of bets was categorized with respect to 

five independent variables: (a^) the level (EV) of the optimal 

(maximum EV) bet (LOB); (bO the difference in EV between adjacent 

bets (AEV); (£) the average difference between the amount to win 

and the amount to lose over all bets in the list (A-B); (d) the 

bet number position (from 1-7) of the optimal bet (OBP); and (e) the 

odds level associated with each list of bets (ODDS). There were 

two levels of LOB, $.16 and $.08; two levels of AEV, $.16 and 

 -"■--—— -' ~----     -    -■-  i mm iiMi--—■-— - - -■ ■ ■--- — 



$.08; fwo levels of /\-, , $8.44 und $13.63; four levels of ORP, 

bet numbers I, 3, 5, and 7; and four levels of ODDS, 2:1. 5:1, 

6:1, and 11:1 against winning. 

Only the variables ÜBP and ODDS were counter balanced, 

however, each was factorial with the other three variables. The 

16 lists in the low A-D condition were constructed by trial and 

error to satisfy the requirements of a PSR and the requirements 

of the independent variables. A reasonable tolerance (♦ $.01) in 

meeting these requiremenfs was necessary since all bets were 

expressed in even nickel units. The 16 high A-B lists were 

derived from the corresponding low A-R lists by the following EV 

preserving linear transformation:  let a low A-B bet ■ t£)(^) + (3Hz) 

where £ and g are the probabiIities of winning and losing, 

respectively, and £ und £ are the amounts to win and to lose, 

respectively.  Then a high A-B bet ■ (£_) (x+a) + ^fr-^/^al. A 

value of $4.40 was used for a except for ODDS level 5-\   where 

$4.50 was used to preserve even nickel units. 

In addition to these 32 lists of bets there was a particular 

list, the constant list (CD, which appeared seven times, each 

time at a different odds level, such that each time a different 

bet was the maximum EV bet. The order of presentation of lists 

in the main design was random within blocks (eight lists) where a 

block was the 2 X 2 X 2 factorial of LOB X AEV X A-B. The seven 

versions, of the CL were inserted randomly into the following 

seven positions in the presentation order — 5, 10, 15, 20, 25, 30 

R 

; 
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and 3^.  All Ss -j^w 1hese 39 lists in all sesfttofiu« A summary 

of the oxporimon+al tlciiin is prosonfed in Fobio 2. 

Insert Table 2 about here 

Procedure.—Each S^ participated in four experimental sessions 

each lasting from 30 minutes to two hours.  During two of the 

sessions (G sessions) S^ indicated his first, second, and third 

choices from each list. Then his first choice was played for real 

money before he proceeded to the next list. During the other two 

sessions (RO sessions) S^ rank ordered ell seven bets ir each list 

according to his preference for playing them» however, no bets 

were actually played inlhese sessions.  All sessions were conducted 

individually and no ^participated in more than one session per da,. 

The Ss were arbitrarily assigned to two payoff order conditions. 

In condition GGRR Ss participated in the two G sessions first 

and then in the two RO sessions.  In condition RRGG the order 

was reversed.  Before the S/s first session, he was given 12 

practice lists which were representative of the independent variables. 

Th» random device used to determine the outcome of bets 

during the G sessions was a standard roulette wheel. The numbers 

0 and 00 were disregarded leaving only 36 possible outcomes. The 

odds for each list of bets was represented by the number of 

roulette numbers on which r) could win and the number of roulette 

  j- ■- -,—^-^M.-»^^-.—..—^^_^^amj^_^_     ,..-..^—  ._  
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numbers on which S^ cou'd lose,  lor each lint of bets S was 

•il lowed to pl.iro the appropruite numbor of chip;, on whichever 

toulefto number', he wished.  Ihr ganbles w<^ro di'.played on a 

cathode ray tube by a POP-7 compufor in a formal similar to that 

in Table I. 

The S_ could ask about his current money status any time during 

a G session.  In order to maintain the cumulative winnings for 

each G session within a range of $3.75 to $10.00, six additional 

sets of lisfs were constructed. Three of these sets had positive 

IVs (approximately $6, $12, and $18 assuming optimal choices) 

and the other three had corresponding negative fVs. The lists 

used in these six sets were somewhat different from those in the 

main design. On  half of the lists  S^ could only win (W-W) 

and on fhe other half  S_ could only lose (L-L).  The roulette 

wheel only determined which of the dollar amounts was involved. 

The £ always saw an equal number of W-W and L-L lists regard- 

less of which of the six se+s was being used. All or any 

part of each set could be presented to the S_ at any time. 

Neither t_ nor S^ know in advance how many of the lists would be 

presented and no ^acknowledged recognizing the purpose of these 

sets of Iists. 

During RO sessions ^ was ()iven a booklet with /I lists of 

seven be+s consisting of 1 he 32 lists in the main design, the 

seven odds levels of the CL, 20 lists with constant EV within the 

list, and six p.iirs of W-W and L-l lists.  Each list was on a 

n 

MI        ...._. -■.^..  ^ ■ -....  - — ^--^^-1,-,,,^^ ai,^|rtM<..Mtt^1|t<itiiM|||>|-||MtoM .i umiii.    liMiliilillHiiMim liKl 



MM 

ü 
D 
: 

10 

'.ieparate page   in the  format shown   in Table   I.     Written  instructions 

were provided .ind E_ answered all  questions before   leaving S to 

work through   1ho  uookiet alone. 

Subjects.--!he  5s were   12 college age men  and women who 

responded to ein advertisement  in the University of Michigan student 

newspaper.     Soven of   the ni.ie men were UM students and one was 

.in ex-student.     Two of   the  three women were UM students,  the 

other an ex-studnnt.     Prospective Ss,  responding to -'he advor- 

Msement   by phone,   were   informed that  the experim^ni   invol^d four 

sessions,   in  -^ach of   two sessions they woulc   be paid *5 and  in 

the other two,  gambiing  for   -cal  mon^y would determine tnair 

pay.    They were told that most 5s win money,  but that  it was 

possible to  lose some of  their own money   in the gambling sessions. 

Several   inquirers declined to participate.     Final   pay ranged 

from $15.65 to  $31.45. 

n 

 ■- ■—^— ■ ■MMÜililiii^aiMiwiiiiiB n    —  — —*J_i.^. _ 



II n 

MS(error) + SS(total) 

With the exception of OPP, assessing PVA7 is straight 

forward, I.e., the n-eater the PVAF for effeci i the jreater the 

(i 

Results 

Method of  analysis. — In order to assess the effect of 

different stimulus and procedural  properties on choice behavior 

and to test the EV maximization assumption,  two statistical 

approaches were taken   In  the within-S. analysis.     In the  first 

.ipproach the effect of  the stimulus properties was assessed by 

means of i he analysis of  variance  (ANOVA).     In the second approach, 

a Bayesian  strategy  analysis,  the  relative   likelihood of the EV 

maximization  strategy was determined with   respect  to other possible 

decision strategies,   for each of the payoff conditions. 

The ANOVA was    performed with  respect TO two dependent 

vr-'ables — the absolute deviation  (ABS DEV)   from the optimal 

bet,   !n bet  number uniis   yhich are   linear with  EV within each 

level   of ^EV,   and the ac  ual   bet number chosen   (BET NUM),  which 

is mor,otoiie  with  relative A-B.     For each  dependent variable the 

following measures were examined:     (jO   the  proportion of  variance 

accounted  for  (PVAF)   by each effect and  by the entire experimental 

design,  and   (b_)  the consistency with which these variables 

accounted  for variance. 

The PVAF   figures were calculated  from each ANOVA  using 

the  fr   lowing   formula  derived   in Hays   (1963,   p.   407): 

PVAF  ■  SS(effect  X)   - df(effect X)   X MS(error) 

0 
- 
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Influonc« of  th.ii  Vtiriciblo on tho decision strategy.    For OBP« 

Ihe qn-.iter thr- I'VAF with rvopeci   lo AMG DEV Ilic qroiiter "fho 

dovi.ilioi fro.n the IV m.iximi A)l ion strategy (.i perfect [V 

naxlnlxer would have zero IVAf for OBP under ABS DCV while always 

picking the same  bet number would result in 99 PVAF). With 

repsect to BET MUM, however, a nreater PVAF reflects a greater 

deviation from a constant relative variance strategy (always 

chocsinq the sane bei number would result in zero PVAF for OBP 

under BET MUM while maximizing EV would result in 99 PVAF). 

The consistency with which these variables accounted for 

variance was Measured by the sum over all effects of the absolute 

tflfferonoa between PVAF by affect i in session I anc in session 

.'. Thai is, C(wrt PVAF)   C, RPVAF by effect i session l|  - 

jPVAf by affect i session ?jj where i ranges over &'I effects, 

ihe scale is Inversely related to consistency and extends from 

0 to 200. This measure, iowever, is with respect to magnitude 

only nnd not direction. 

In order to quanlify the relative merit of the EV maximization 

strategy and of seve-al simple strategies that might easily have 

been adopted by Ss, the second approach was a Bayeslan analys,s.  In 

a Bayesian data analysis the basic interest is to assess the 

likelihood of an hypothesis in light of the experimental data, 

i.e., P(H|D).  In most cases it is more useful and convenient to 

assess the relative likelihood of pairs of hypotheses.  In this 

case the following form of Bayes's theorem facilitates the 

  „  . -  . 



13 J 

«omput.-tion        FMH ll))  ['(nlll )   |'(|) ) 

PCM?|D)  P(0fH2)   i'(H„) 

or 

il LR   . A "0 

I.e., the posterior odds of H, over H2 in light of the data is 

oqual to the prior odds of the hypotheses (before the data) ti-nes 

fhe likelihood ratio (LR), the relative impact of tie data with 

respect to tfel two hypotheses.  The prior odds (A ) may be 

purely subjective or based upon previous experimentation.  In any 

event it is Independent of the data.  In view of the "principle 

of stable estimation" (see Fdw.irds, Lindman, and Savage, 1963) it 

is not unreasonable to assume a uniform prior distributicn (i.e., 

-^ = 1.0 for each pair of hypotheses) over all hypo+heses. 

In the present experiment it was of interest to compare 

the EV maximization strategy with the following strategies dealing 

with relative variance preference: £ always chooses (a) bet 

number I (low relative variance preference), (b^) bet numbers 

1-3 (low relative variance preference), (c) bet numbers 3-5 

(middle relative variance preference), and (d) bet numbers 5-7 

(high relative variance preference).  Since these are not mutually 

exclusive It seemed appropriate to provide a standard frame of 

reference by taking LRs for all strategies with respect to the 

random strategy, where the , obability of choosing any bet equals 

l/7th. To calculate the posterior odds for each of these five 

strategies over the random strategy, a set of prior odds and LR 

0 

 -...■..  • .... ^_Jj_.. .. .^ . 
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are needed for each pair.  It is trivial to calculate the LRs once 

the necessary conditional probabilities are available. Thus the 

conditional probability of each datun for each given hypothesis 

U iS needed' i-e-' the Probability density function (pdf) over 

I ^ the data space (the seven a.fern.tives) for each of the hypotheses. 

With the oresenf deteministic definition of the hypotheses 

1^ dS "i31^5 looses  bet number i" the pdf has a probability 

of 1.0 for bet number i and a probability of 0.0 for the other 

ii SlX be+ number5. This is unacceptable theoretically since even 

' |( 
0ne deviant Choice disaMows the hypothesis and it is unacceptable 

practically since calculation with 1.0's and 0.0's may result In 

| undefined LRs. Rather it i-. more reasonable to reformulate the 

hypotheses in order to allow for errrr in the S's choices. That 

is. "S »means' to choose bet number I always, but sometimes errs." 

i 111 terms of the pdf for the hypothe. is, every alternativ« must have 

M ■ nonzero probability esMcUtod with it, so that no choice 

completely disallows any hypothesis. 

To accomplish this, the assumption was made that the d.screpancies 

between the observed choices from a list of bets in session I and 

in sessio-. 2 represented „n error from the S's true strategy. To 

\    1 I estimate t.ese error rates a 7 X 7 matrix was constructed using 

! |■ the data from alI Ss. The rows of the matrix represented the bet 

number chosen in session I and the columns represented the bet 

number chosen in session 2. A tally in the ijth entry indicates 

     .-.-i—>-^m>^».A^..._ -.   ■ ,   iitMli iilar n irmi   I         ■   t    MiiM—ifj. inim ■ n    ■-.--J-^—     ■ -   ----^.------. 
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that ■oorne ^ on MM ilsl of bets chose bo1 number i in session I 

■ind bet number J in session ?. Offdiagonal entries represent 

•Jiscrepancies ot choice nnd hence nssumed errors. 

Four matrices were constructed one from each of the four 

levels of the optimal bet position.  (This was necessary since 

the (.V maximization strategy predicts a different bet number 

depending on which is optimal.) For the four strategies dealing 

with relative variance the sum of the four submatrices was used 

Since each £ perticlpated in two sessions under each of the 

payoff conditions, each matrix was averaged over the two conditions. 

In each case the matrix was added to a matrix with I's in every 

cell.  This corresponds to revising uniform priors over the cells 

with the data. [Although the motivation is Bayesian, this 

matrix addition does not relate to the overall Bayesian analysis 

per se.  It r merely part of the procedure to determine the 

pdfs for the itrategiesj This also ensured that there were no 

zero entries. 

For each of the five strategies two estimates of the error 

rates were obtained from the appropriate matrix. That is, for the 

strategy defined by "S_ 'means' to pick bet number i always, but 

sometimes errs" the proportion of tallies in each entry of row i 

represents the distribution of choices given that bet number i 

was chosen In session I. From column i the analogous distribution 

given that bet number i was chosen in session 2 was obtained. The 

final distribution, the average of these two, was used as the 

D 
D 
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estimate of tH pdf for this strategy. Thus the probability of 

choosing bet number i was estimated by the proportion of repeated 

choices of bet number i and the remaining prohabiI itie- were 

estimated by the co-responding error rates.  Thus all probabilities 

were non-zero and reasonable LRs could be obtained from these 

probability distributions. The overall LR for each session was 

calculated by multiplying together all the LRs for each datum. 

The pdfs obtained Dy this method for the relative variance 

preference strategies and the EV maximization strategy are displayed 

In Figures I and 2,   respectively. The original representations 

of the hypotheses favoring three of the bets (e.g., 3-5) are 

of the form S picks any one of the bets in the equivale.,ce class 

bet a, bet b, or bet c with probability X.  The random strategy 

predicts that the probability of choosing a bet from this 

equivalence class is 3/7th. The equivalent representations in 

Figure I are of the form S picks either bet a, bet b, or bet c 

each with probability X/3.  In this case the random strategy 

predicts that the probability of choosing any of the three bets 

is l/7th. 

i 

Insert Figures I and 2 about here 

Main design.-Subject numbers 1-6 represent the Ss in payoff 

order GGRR while 7-12 represent condition RRGG. 

- -- ■        ——-— — - ---■ - ■ ■ ~ — ■ 



p 
^■■II. ... ... -.... ,.,.,,. ,.u>... ■••i  .1 i ii»...,....,,.,    m 

17 

Ihm Ss  were categori/ed according to an inferred strategy 

based upon 1he following results:  (a) percentage of optimol and/ 

or modal choices, (b)   LR for tho FV maximi:'.^ ion hypothesis with 

respect fo random, (c) LR for the most Iike y relative variance 

hypothesis wiih respect to random, (d) PVAF by OBP with respect 

to the ABS DEV dependent variable, and (e) PVAF by OBP with respect 

to the BET NUM dependent variable. Results for the EV maximization 

hypothesis and the most likely relative variance hypothesis must 

both be considered since these hypotheses are no' mutually 

exclusive. A complete summary of these statistics is contained in 

Table 3. 

Insert Table 3 about here 

The strategies were inferred from these results based 

upon post hoc criteria. Although the evidence tor a strategy 

other than the one inferred often seems strong in an absolute 

SOT:*, the relative likelihood is clearly smaller. 

Subjects 5, I0, and 12 were classified as EV maximizers regard- 

less of payoff condition since each has satisfied the following 

criteriü:  (a) a minimum of 7Ctf optima' choices, (b^) a minimum LR 

46 
of 7.7 X I0  for the EV maximization hypothesis, (c) a maximum 

LR of I.4 X IC for the most likely relative variance hypothesis, 

(d) a maximum PvAF of 1.5 with respect to ABS DEV, and (e) a minimum 

:; 

; 
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i'VAF of 6\ .'i wifh  respect to Of 1   NUM. 

Subjocts 4,  (.,   dnd  9 wc^re rotogori/ed as  having  strong   low 

r.>la1ivp v,iri.)Mco pre (oronros reqardless of  payoff  condition since 

U)  a minimum of   V#  bet   number   I  cholcaft,   (h)   a maximum LR of 

'».9 X  I0      for tha EV maximization hypothesis,   (c)  a minimum LR 

Of   I.2 X   I0      for the  "always pick bet number   I"  hypothesis, 

(d)  a minimum PVAF of   52.5 with  respect to ABS DEV,  and  (e) a 

nuximum PVAF of   8.4 with  rcsperf  to BET NUM were obtained. 

Under the real   payoff  conditicn,  S_s   I,   5,   7,   R,   and   II 

displayed moderate   low  relative variance preferences,  as   indi- 

cited by  (a_)  a minimum of   JMi boA number   I   choices   (percentage 

of  bet number  I  choices was at   le<ist as great as  the percentage 

of optimal   choices   For each of  these Ss),   (b)   a maximum LR of 

7.2 X   I0    for the  FV maximization hypothesis,   (c)   a minimum LR for 

one of the two   low  relative variance hypotheses of  4.3 X   I05, 

(d_)  a minimum PVAF of   29 with  respect to ABS DEV,   and   (e)  a 

maximum PVAF of   r'3.5  with   respect to BET NUM. 

Under hypothetical   payoffs,  Ss   I,  5,  and   II   tended to 

maximize FV as shown  by   (a)   a minimum of  44$ optimal   choices, 

(b) a minimum LR of  2.7  X   lO6  fur the EV maximization  hypothesis, 

(c) a .naximum LR of   I.I   X   lO"1   for the most   likely  relative variance 

hype thesis,   (d_)  a    maximum PVAF of   18.5 with  respect to ABS DEV, 

• md   (e)  a minimum PVAF  of  8.5 with  respect to BET NUM.     However, 

Ss 7 and 8 were classified as havinq middle  relative  variance 

■ Irategies »Incc  their mo:,t   likely hypothesis was   "always pick 

bot numbers  3-')." 

■-■ -          ■   ■   . -. ^ ,..    .     ,.    tmil^ma   .    um ii ifc^i IM,   
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Although S^ 2 tended lo maximize fV during \he roal payoff 

conditioh — 39^ optimal choices and a LR of 5.8 X I06 for the 

IV maxirrnzaNon hypothesis ~ his most likely strategy for the 

hypothetical payoff condition was the random hypothesis. 

Table 4 contains a sUMMfy of i n J classification of ^s 

according to inferred strategies. li 
Insert Table 4 about here 

Although the PVAFs were noteworthy in a few isolated cases, 

no consistent trend within or between Ss seemed apparent. The 

consistency with which the independent variables accounted for 

variance was greater for the hypothetical payoff condition for 

most Ss. See Table 5.  However, there was no trend with respect 

lo the inferred strategy classification. Nine Ss were inferred 

lo have the same strateqy for the two G sessions, while II Ss 

wore inferred to have the same strategy for the two RO sessions. 

'nsert Table 5 about here 

The percentage of orderings which were folded along the 

variance dimension were very high for all Ss for both payoff 

conditions regardless of their inferred strategy. For the G 

■.essions (first three choices only) the range was 67$ to 100$. 

lor the RO sessions (all seven choices) the range was 63$ to 100$, 

0 
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For the RO sessions, restricted to the first three choices only, 

the range was 80$ to 100$.  In all three cases the medinn was 97>. 

Constant I ist.—Table 6 contains I ho percentage of optimal 

choice-, and the percentage of modal choice-, for the CL. Mo:.t 

Sn had d  smaller percentage of optimal choices (II in G sessions 

<md 9 in TO sessions) than they had had in the main design.  Like- 

wise most Ss had a higher percentage of choices for their modal 

ihoico (7 in G sessions and II in RO sessions) than in the main 

design. Four  of the five Ss who did not ha^/e higher percentages 

in the fl sessions had been classified as having a low relative 

variance strategy in G sessions of fhe main design. 

Insert Table 6 about here 

W-W and L-L lists.—Table 7 contains the percentage of 

optimal choices for the W-W and the L-L lists. The three Ss 

( lassified as EV maximizers (3, 10, and 12) generally had a 

mailer percentage of optimal choices than they had had in the 

main  design. The three Ss classified as having strong low 

relative variance preferences (4, 6, and 9), however, had 

larger percentages of optimal choices here. There was no trend 

for the remaining S_s. 

Insert Table 7 about here 
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Di scussion 

The results of this experiment lead 1o the rejection of the 

CV maximization hypothesin in a choice-among-bets situation, 

particularly when gamblinq for real money is involved.  If the 

assumption that the Ss' SPs equaled the true objective probabilities 

was valid, then the SEV maximization assumption must also be 

rejected. Conseq'jmtl y, the use of a choice-among-bets paradigm 

as an indirect estimation orocedure for inferring SPs is question- 

able. 

Only 3 of the 12 ^s maximized TV cons i--rent ly, while relative 

variance preferences seemed likely strategies for most of the 

other Ss indicating the influence of the dollar amounts per se on 

the decision strategies. This is consistent with the framework 

presented by Slovic and lichtenstein (I968b) in which each gamble 

is described in terms of four -isk dimensions - probability of 

winning, probability of losing, amount to win, and amount to lose - 

since the probabilities of winning and losing were constant within 

each I Ist, 

More evidence for the dominance of dollar amounts was 

indicated by the pronounced relative variance preferences exhibited 

on the constant list. This is reasonable considering that the 

range of A-B for the constant list was greater than the range on 

any of the lists in fhe main design.  In fact, five S_s displayed 

strong preferences for particular bet numbers, including (for the 

HO sessions) two of the throe Ss classified as EV maximizers In 
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the main design. 

At least for 1ho six Ss with the same Inferred •.Iraleqy for 

both pc-iyoff condiConr., \\\o  leli.ihilily oi   Ih.il '.Iratofiy war. 

degraded for the "non-stondard" lisfs of b«ts such .is the W-W 

and L-L lists. Unfamiliar situations may well tend to make Ss 

•oss extreme in their decision strategies. Conversely, the s'mpie 

strategies adopted for the CL may be due to over familiarity 

with the dollar amounts causing a total neglect of the odds levels. 

The greater consistency of most Ss during the hypothetical 

payoff condiiion agrees with the findings of Slovic, Lichtensteln, 

and Edwards (I965) and Slovic (I969). Slovic et ii, concluded that 

the orderly data and simple law of perferences in the Coombs and 

f'ruitt (I960) study were due to boredom induced by Ss' having 

to make many choices with no real stakes involved. Assuming 

fhat it is a simpler decision strategy to always choose low 

relativo variance bets than to choose the maximum EV bet, the 

results of the present experiment disagree with their conclusion. 

While playing for reel stakes eigrt Ss tended to choose low 

relativ^ variance bets and only four tended to maximize EV. During 

"the hyp^rhetical sessions, however, six Ss tended to maximize EV, 

only three adopted low relative variance strategies, two adopted 

middle relative variance strategies, and one appeared random. 

The effect of v.irying fhe stimulus properties was very 

idiosyncratic and no overalI conclusions could be drawn. Of 

interest was the rjpp^rent salience of relative variance.  It 

■ - ■ ■■—«■—»MM   ^M—a^»«! i--,,,, ■       ..  .   .         . ■■—   ..» 
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is possible that the preferred level of absolute variance was 

lower for Mny Ss than that used in the main design and hence low 

rel.itivo variance preferences were prevalent. 

The strategy analysis employed in this study rests heavily 

.m Bayesian techniques. Basically, this involves two quantities, 

prior odds and LRs. The prior odds are purely subjective and 

may wnrfc wit. or against the data, i.e., the LRs.  In most 

cases, the LB for the favored hypothesis was so much greater 

than that for any other hypothesis that virtually all priors would 

lead to the same conclusion. 

In summary, most Ss did net maximize EV with any reliability 

and the effect of the manipulation of the stimulus properties 

of the gambles was slight and idiosnycratic. Relative variance 

preferences seem likely hypotheses for the inferred strategies of 

most Ss. Although within-^ consistency was greater for most Ss 

during the hypothetical payoff condition, inferred decision 

strategies were simpler for the real payoff condition. 
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Typical   Lists of  Rets 

D 

WIN ON  3                            10SE ON  33 EV 

1. 7.70 .70 .00 

2. 9.80 .80 .08 

3. II. 80 .90 . 16 

4. I2.5'' .05 .08 

5. T  20 .20 .00 

6. 14.40 .40 -.08 

7. 15.65 .65 -.16 

WIN ON 6                            LOSE ON  30 EV 

1. 1.70 .40 -.88 

•    ■ 2.95 .45 -.72 

5, 4.b0 .60 -.57 

4. 6, J5 .75 -.40 

5, /.SO .85 -.24 

6 9.00 .90 -.08 

7. IO^1.                          : }.05 .08 

li 

0 

The  EV-   were  not  displayed  to the  Ss. 
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Figure Captions 

Fig. I.  The pdfs for the relative variance preference strategies 

predicting (a)  bet number I, (b_) bet numbers 1-3, (c)  bet numbers 

3-5, and (d_) bef numbers 5-7. 

Fig. 2.  The pdfs for the LV maximization strategy when the 

optimal bet is number (a) I, (tO 5, ic)   5, and (d) 7. 
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