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SOME ASPECTS OF BE}IAVIOR IN RISK AIVD RTSK-AVOIDANCE SITUATIONS

In 1JJB, Bernoulli proposed that people choose among risky courses of
action so a.s to maximize their expected utility. von Neuman and
Morgenstern (f961+) provided a sophisticated. mathematlcal treatment of
this concept which attracted a great deal of theoretical attention.
The theory d-id.nrt do very lre11 und.er experimental analysis, because
people mad.e d.ecisions in risky situations not on the basis of objeetive
probabilities, but on the basis of probabil-ities as they percelved
them (subjective probabilitles) .

To a certa{-n extent the eoncept of maximization of utillty has been
bastardized. by simply assuming that any'economic behavior that man
exhibits is an attempt to maximize his utility. Thus the argument is
substantj-ated. but the usefulness of the concept is 1ost.

Littl-e real experimental evidence is exbant on the economic behavior
under risk and. risk-avoidance conditions. Friedman and Savage (l-}52)
have extrapolated- from the fact that low ineome consumer groups purehase
both lottery tickets (ri-sk) and insurance (risk-avoidance) to project
the utility curve Figure 1 below:

. uttr rty (U)

Incone (I)

.tr1though Friedran and. Savage d-o not contend- that they erpect ind-ividuals
to consult a u-r,ility curve before gambling or buying inzurance, they do

propose that ind.ividuals act "as i-f they calculated and comtrrared- e>pected
,tility and as if they knew thilffis".

Figure 1



If the ind.ivid.uals know the od.d.s tle n we would. expect that they woul_d.
behave in a reasonably prud.ent manner, i.e., would. not take bets where
the l-osing chances were ord.ers of magnitud.e above the winning payoff .

In ord-er to provid.e some insight into this question, a small survey
- was und.ertaken. Twenty-flve interviewees were sel-ected.. Essentially,

the population was homogeneous, in that they worked for the sa.me
corporation and. were in approximately the same salary bracket, averaglng
about $ferOOO per year. fhe selection of financial bracket was d.eliberate
ln that it was felt that this braeket should be able to d.evote some
portion of income to j.nvestment if they so d-esired., but not a sufficiently
large amount to be termed. a large investor.

Since no statistical analysis of the d-ata was planned, the lnterviews
were cond.ucted- loosely in that the determination of general attitud.es
were of concern rather than specific experimental results. Interviewees
were generalJ-y asked:

Of the 2J interviewees, B reported. that their only investment in the
secr.irity market was through the compar\y salaried savings plan. (fUis is
a management lnvestment p1an, allowing the employee to invest I percent of
his salary to which the company contrj.butes an ad-d.itional l0 pereent of
that which the employee irnrests. ) In general, the reasons given for not
investing were:

(r)
(z)
(s)
()+ )

(r)
(z)

Whether they invested. in the securities market.
If not, why not.
If so, what plan d.id- they fo1Iow, and
What returns did. they expect, or hope to achieve.

I d.o not have enough money to invest 1n the securities market.
I d-onrt und.erstand- the whole process and. woul-d.nrt know how to
go about making an investment.
I can get between 4 and. ! percent at a bank or savings and
loan safely. If I ad-d- this to the 6 percent brokerage fee,
f would- have to reali-ze at least 10 pereent to break even.
Its like garrbling at Ie,s Vegas and. I d.onrt go to La,s Vegas
because I a-m a sore loser.

(s)

(4)

The seventeen interviewees who reported investing in securities were
rather diverse in their approach to choosing a portfolio. Some of the
approaches are given below.

Interviewee R.M. - R.M. had a list of some 40 stocks whose prices he
plotted- on a weekly basis. Through some for:nula, which he had d-evised-,
he d-evel-oped- a rating which seemed to go from (tOO) when the stock price
was rising to (O) as the price reaehed. a 1ow ebb in the formula cycIe.
At this point he would- bqy, assuming he had the money to spare at the
time. When asked how successful the system vas, he replied- that he had.
over the past two years recovered. $3rOoo of the $ZOrOoO he had. lost in
:)62 (using the formula).



Interviewee B.L. - B.L. ind-icated that he generally bought blue chips,
but once ln a while would. speculate on a speculative stock if he d-id

not have to invest over 200 to JOO dollars.

Interviewee L.D. - L.D. reported that he based his buylng deci-sions on
tips from friends, trut add.itionally Iooked. for major contract, award.E

in the aerospace fietd- as an indicator for investment.

fnterviewee Reports Overa]l - A11 interviewees erpected a rate of return
ranging from 10 percent to 20
ation. They generally agreed"

percent. Hor,lever, time nas not a consid.er-
that they hel-d- their investment until it

had reached. some preset point and then sol-d. ft seemed to make no

d.ifferenee whether this vas six months or two years, or any other period'
L.D. reported one security which had appreciated- 2) percent but that he

had held- it for five years to achieve this. Rate of return d-id' not seem

to be based on a Per annum concePt.

Intervlewees generally conclud-ed- that they.were perfectly happy to purchase
completely speculative stock as long as (f) tney thought it,could go "slqr
higir" (*o"otl seemed- to be able to d-efine "sky high"), and (z) ttrey coul-d-

make the purchase for a small cash outlay (Urey aII agreed that "small"
was the amount of money they woul-d be wil-Iing to "throw away")'

fhe find.ings that people seemed to be willing to take unfavorable gambles

provid.ed. the possible rewards were extremely large and the i-nvested sums

were smal-l ted- to a second- llypothesisl namely, that people will make bets
at extremely unfavorable odds provid-ed- l-).the cash outlay represented a

very sma11 portion of their r^realth, and 2) there could be a large
proportionate return if theY won.

To test this hypothesis, a second group of 2J subjects were interviewed
and asked r,rhich of the iollowing od-d-s they would be willing to take in
betting that their local high school voul-d beat the los Angeles Rams'

fhe i'i.:sul-ts are shor^in in Tabl-e I. The numbers shor^in in the interspaces
are the amount of interviewees who would be wi1ling to take the bets'

WIN OFFBM

$r.oo $ro.oo $roo.oo $1 ,OOo $1o,oo0 Amount
Any

Interviewee
D^+!gu

$ o.10

l-.00

10. oo

100.00

2

m/a

m/a

m/a

25

o

m/a

m/a

m/r

t6

0

m/a

m/r

m/r

9

0

m/r

m/r

t5

0

w/r

2\

6

0

TABLE I



N/f = Not tested- since intenriewees were wiJ-l.ing to take the bet at the
glven od.d.s for that amount it was assumed. they would. also take
better od.d.s.

U/a = Not Applicable - It vas assuned that no lnterviewee wou1d take an
even money bet or give od-d"s.

Any Amount - Ind.icates the nurnber of interviewees that wouId. bet the
given amount provid.ed. the od.d.s rrere large enough. The balance
would not wager the given a:nount no rnatter what the od"d.s.

fntervlewees were asked afterward-s what they felt the Rams chances of
winning were. The responses ranged. from a low of 1OrOO0 to l- to the
majority reporting 110OOr0O0 to 1.

Though no statj-stical tests were run, it is obvlous the resul-ts wou1d.
ind.icate that the hypothesis previously stated. could not be rejected. if
it is assumed that the intervj-ewees would act as they ind-icated they
woul-d..

fn other word"s, people will- be u'i11ing to accept completely unfavorable
od.d.s provid-ing the amount invested is "throw away" money and. the possi-bJ-e
returns are far out of proportion to the amount invested-. Explicltly,
they alJ. would. take a l-00 to 1 payoff on a ten cent bet though they feJ-t
that the od.d"s were 1r0O0r0O0 to I against their winning and- all wou1d.

take 1OOO to 1 on a one d.o1lar bet uith the sa:ne 1rO00rOOO to I odds
against them.

The behavior can be partially explained- by the relnforeement situation.
Consider a situation in which a subject (g) has to make a pred.iction of
an event with an uncertain outcome. Siegel and. Gold"stein (f95p) propose
that, It is reasonable to suppose theL when S is in a situation in which
the only payoff attached. to the outcomes is the satj-sfaction of having his
pred.iction confirmed. by the event or the d.issatisfaction of having his
pred.iction d.is-confirmed- by it, making a correct pred-iction of the rarer
event has greater utility for S than making a correct pred.iction of the
more frequent event."

However, if the revard. for making a eorrect pred.iction or the cost of
making an incorrect pred.ietlon is increased- subjects tend- to maxjmize
by matehing their pred"ietions v'ith the observed probabilities of
occurence of the event.

Markowitz (tg>Z) find-s that people generalJ.y prefer ow'ing ten cents for
sure rather than a one in ten chance of or,ring $1: ov-ing $t for sure rather
than a one in ten ehance of ow'ing $fO: $tO for sure rather than one in ten
of ow'ing $fOO. However he feel-s that there is a point where the ind.ividual
is willing to take a chance. As a consequence he d.iffers u-ith the
Fried:nan-Savage curve (nigure 1) and. proposes the curve of Figure 2.
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ftre origin is present i+ealth and the function is concave immediate'ly
above present irealth; convex j:n:rrediate]y below. fn hls concept the
amount of wea]th would merely move the inflection points closer or
further from the origin, the inflection points moving closer to the
origin for the chooser who is poor.

Above a']l the detail discussi.on as to the sha,pe of the utility curve,
there s'uill arises the problenl as to r,rhether a llggtg utility curve,
regard-less of shape, can mirror risk and-f or r:sX-a'io.taance behavior.
For if it can it must be able to contend- t't'ith fo}lo-w"ing exhibited-
behavior in addrtion to the Friedrnan-Savage l'[arko-,ritz, etc. proposals:

-\t) Jt mu.s-,, provid.e a d-escriptor of the l'{osteller and Nogee (fg:f)
find.ings that people tend" to risk more when trinning than when
losing; the "streak" syndrome.

2) ft mus',, provide a d.escriptor of the "craps insuranee" behavior,
that is when someone has made one pass he bets on craps at
the sariie time that he bets the pass line to insure against
a total loss even thor-rgh the craps odds are unfavorable'

3) It must provide a descri-ptor of the willingness to buy
"catastrophic insurance" at the same time as an unlrillingness
to buy insurance for sriall- prerniums against srnall losses
even though actuarilY fair.

It must provi-de a d-escriptor of the "throllalray money" concep-r,

previoi;-s1y di scus sed,
4)



The formulation of the Mosteller-Nogee findings in (f) above can be
llJ.ustrated by Figure 3 below. Starting from A on the ord.inate (ttie
arnou-nt the individual starts ldth) he v:ill tend. to risk less and less
money on each successive trial_ basecl on a loss on the previous trial.
Conversely, he will increase his betting sum after a vin on a prev-ious
trial, but the w-inning i-ncrease w-ill rise more sharply than ttre losing
decrease. fn ad-d.ition, another element of personal probability tend-s
to bring the v'in curve up more sharply. T?rere is a good d_eal- of
experimenbal eviclence to ind-icate that people consid.er an event more
1ike1y to occur if its consequ.ences are favorable than if its consequences
are unfavorable, (Crand"a11, Solomon and. Kellaway5 L)JJ; Irw-in, L953;
Marks, J95t)

Ntrmber
of l^/lns

Ihrmber of
Losses

Nr::nber of Tri-als

Figure l

Since the mathematical probabilities remain the sarne in a gafle of ehanee,
assuming unbiased. elements; and sinee the bettor is acting as if his
probabilitres of vln or loss are changing after.each triaI, there must
be a personal expectatj-on entering the scene. fhe overalJ. notion can thus
be formed- as a Bayesian model with an element of subjective probabil ity
which the ind.lvidual raises or lo',rers based. on the evid.ence of the
previous trial. fhe d-egree of rise or d.ecay of the eurve is a result
of the subjeetive probability nurabers which the individual as.signs.
The mod.eI would. take the fo]lowing forro:

'il- (w/"o) = p(wo/w) t (w)
pGo,mf"r (l^t)' + p (wofi) fr (w)

Where:
fi = prior personal prabability
W = win probability

= evid-ence of previous lrin
= ]-oss probabi] ity

Wn
1rI

: Aaount' WilJing
to Bet



It 1s to be noted that the model is written for the w-in betting 11ne.
fhe loss betting line vould be satisfied by exchanging W i{"ith W.

The "craps insuranee" behavj-or of (e) aUove, is somewhat antithetical
to the Mosteller-Ilogee behavior. To insure against a loss fol1-owing
a win d.emands some belief that there is a reasonable likelihood of the
I-oss occuring. f'he ind-ividual on the crap table wl1L usr.ralIy'bet a
smaller amount on the "anry- craps" than on the pass 1ine, but a sufficient\y
large amount to assu-re a mininal overall loss should a craps occur.
For example, a bettor who has just completed. a pass and now has $2 on the
pass 1ine, is likely to throw JO( on "any craps". If he makes a pass
he r,i-ins $f.50, the $2 he bet on the pass line less the JO(' lte bet on "any
craps". If he throlrs craps he v1Il win $1; the $3.!o he is returned for
the craps J.ess the lOf invested on the craps and" the $Z tre loses on the
pass 1ine. He recognizes that he can lose both bets, but he protects against
an i:rmediate "catastrophe". However, in its pure foru this behavior is
akin to bqying annuities and. J-ife insurance at the same time and thus can.
be satisfied. by the }4arkor.rltz hypothesis illustrated. in Figure 2, provid"ed
the actuarial base is stretched. to includ"e d.isadvantageous od-d"s.

The concept of willingness to buy "catastrophic insurance", (3) atove,
at the same time as unwillingness to protect against srnatt fosses can be
shorm in two ways. Poor people will pay the prernium for both public
liability and deductible collision insurance on their cars. They are
protecting against a, major loss from claims as well as repair bills on
their olrn ears but are willing to pay the d.arnage on their own car up to
the deduetible amount; usu-aIly $50 or $fOO. 'On the other hand- wealthy
people will pay a slightJ-y larger premiu::t to raise the liability amount,
sinee they assume a claimant vil1 sue them for a larger amount, but often
will forego purchasing co-llision insr.rrance. Since they know that insuranee
premiums are actuarily unfair to than, they are willing to risk against
what ls the loss of a relatively small amount that voul-d be lost on the
repair of their ortn car.

A second way that the concept can be illustrated is in response to a small.
survey that was und.ertaken. Ten ind.ivid.uals were asked- if they purchased
insurance. As they all respond.ed" affirmatively they were asked- if they
wou'ld be wil1.ing to insure against a 10 percent cut ln sa1ary assuming
f) tfre aetuariai odd-s cou-Id be established, and- 2) that there were no
personal expectations to cLoud- the issue. They all respond-ed. "no" to the
sa1ary lnsurancer Xet when questioned- further four of the ten'indicated
that they carried a form of salary continuance plan other than governmental.

F\.rnd.arnenta11y, outsi.d.e of the betting behavior of "craps insurance" people
seem generall-y wil1lng to pay a prernir:m for preventing a loss of a major
portion of their wealth or income, butwill not pay a proportionate premium

to insure against a loss of a smal1 portion of their wealth or income.



Slnce the will-ingness to insur:e is a function of the amount of loss in
tenns of the portion of the ind.ivid.uals iiealth or lncome, but has a
lover boundary j-t can be illustrated. by the curve of Flgure 4 be1ow.

Willingness
to fnsure

SaraIL e{*

LOSS A}"IOUN} OF LOSS AS A
PORTTON OF WEALTH

fhe cl-oser the ].oss approaches that point (d) wtrich the ind.ivid-uaI rriews
as catastrophic to hjm the more willing the ind-ivid.ual 1s to ihsure.
Tlris behav-ior can be d.escri-bed- as:

rw=f(L) "4*L*"':rJ f(L)>C

Where

Iw = lri[ingness to insure
L = loss amount
s( = catastrophic loss point

The "throwaway" money concept or (4) above has been discussed in the
"Ram vs High School" betting in Table 1. Graphically it is represented.
in Flgure ) below:

Percent of
Wea].th

Hope to
Gain

Afford"
to Lose

Adverse Even
Orld.s

R]SK }IIi,t1]iGi.iESS
Figure I

Ad.vantageous
Od-d s

!:

fhrcr"'a;'ay

Catastrophie
Ioss,

Flgure l+

0dd"s



The eurve assumes that there is some smalt portlon of wealth or income
whieh ind"ivid.uals are villing to rj"sk against adverse od-d.s. fkris is the
"throwaway" portion. As the od.d.s approach even the ihdivid.ual is willing
to invest that ithich he can afford. to 1ose. This portion correspond.s
to the Las Yegas ganfuling where the od.d.s are close to even but are in
favor of the house. f?re third- portion of the curve begins to talte over
at better than even odd.s and starts to rise sharply as the od-d.s approach
the od.d-s i,rhich a.re ad.vantageous to the ind.ividual, and he begins to
invest on a hope or belief that he will gain.

fhe model lrhich d-escribes this behavior can be formulated" as follows:

&=kY, o<k<1, oo>"{rQ< 1o
-̂t/

d;Y

a

lJhere AR = AccePtable Risk
Y = Income or tr'lealth
Oo = Offered" Od-d.s Ratio

, = Perceived. Od.d"s Ratio
I , Q , are constants whieh can be d.erived- empirically

orr
k;

Tn essencer by keeping k at a smal1 nr:rnber the funetlon is forced to a
sma1l portion of income or vea'lth. Eyen 1p11fu1i:high the perceived- od-d.s
to oifered. odd"s ratio must be u-rrfavorable since the ratio is constrained.
to be ]-ess than 1.

Conclusions

ft wouId" be oonvenient for the economic modeI makers lf ind.ividuals wouId.
behave ln the real world- in accord" with the models. Urrfortunately people
tend. to f) Ue internally inconsistent as far as their risk and risk-
avoidance behavlor is concerned., 2) lehave d.ifferently in d.ifferent
environmental situations, ard 3) have cut-off pQints for classes of events
whieh resist d.escribing their behavior on a eontinur.m. As a result,
several mod.els of risk and risk-avoid-ance behavior have been proposed-.
It ls felt that no one mod.el can describe the entire ga-mut, and" in fact
that possibly more models are need.ed. to describe the behavior of j-nterest.

.trlthough no attempt was nrad.e in this study, it is recognizea tHat these
modeIs d.elineated rray possibly be incorporated lnto a lesser number.
However it is felt that until a model can be d.eveloped r,rhich can in fact
include the various behaviors pointed out in this paper there v-iIl be no
useful parad-igm of individual behavior und.er risk and. risk-avoidance
cond-itions,
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