
Esklşehlr Anadolu Üniversitesi
Iktisadi ve idari Bilimler Fak, Dergisi
C: vuı, S: 1 - 2. '1990

TRADITIONAl AND tALTERNATIVE MODELS Of
INDIVIDUAL BEHAVIOR UNDER UNCERTAINTY*"

Reseıarch Assistant :M. Kemal (BiÇERLi"
Reseıarch Assistant i1yas iŞıKLAR'"

1. INTRODUCTION:

Although the basic model of eonsumer theory desenbes a wide
variety of situatlons. many proıblems of eonsumer chelee cannot be
analyzed without same important modifieation of the model. In this
paper we will examine tradltlorıal and alternative models that have
been developed to explain the eHeet of uneertainty on lndlvldual'a
behavlor.

Sinee ris1k and uneertainty require reexarnlnatlon of individual
preferenees. we will shortly review basic ooricepts as a first step
in the paper. To do so, we begin wlth the eoneepts of probability
and expected value in Seetion 2. This seetion also involves the pro
posltlon that individuals aet to maxlrnlze expeeted utility known as
the expeeted utillty hypothesis. What follows this as Section 3 Is
naturally the Von Neumann- Morgenstern utility approach whieh
essentially asserts that consumers will behave so as to maxlrnlze
their expeeted utllity. Before golng further, one should diHerentiate

(*) Anadolu Üniversilesi Es1kişehlr lIBF - Afyon HBF Araştırma Görevlileri
(**) We would li1ke to thcnk Prof. Andrew P. SUM of Northaastern University.

Bostan, Mass, for his helpful comments and suqqesttona on anearlier drott
of this paper. We beor sole responslbilJty for any errors remoln.
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a risk averse and risk seeker individual since the response to uncer
tainty deperıds not only on how people thlnk about it but also on
the set of posslble responses. Section 4, therefore, basical1y deals
with this issue.

However, there are many sltuations in which individual responses
to uncertainty do not seem to be rnodeled well by the expected utl
lity approach. Some sltuatlons may be better consldered by concepts
from the theory of games against persons. We willillustrate this
by considering Slumlord's Dilemma and Prlsorıer's Dilemma. On the
other hand behavlor in same other situations may be better modeled
by oonsldering the concept of bounded rationality. These models
are discussed in Section 5 named as alternatlve models of lndlvl
dual behavlor underuncertalnty.

2. EXPECTED VALUE AND 'EXPECTED UTIUTY iHYPOTHESIS :

lt Is predornlrıantly assumed that each person knows and un
derstarıda the alternatives with certainty as he or she makes an
econornlc declslorı. Many economlc decisions, however, are rnade
under condttlons of uncertainty about what the individual will receive
as a consequence of his or her chelee. Purchasing goods and ser
vlces involves the risk of dissatisfaction; even the passlve act of
owning things involves risks of theft, fire, or liability of someone
else's injury. The lndlvldual whose wealth posttion depends heavlly
on two alternative events does not know which event will occur
and cannot affect the sequence of these events, but can assess the
relative Ilkelihood or probability of each, which means that a parti
cular state will occur. If an evenly welqhted, coin is flipped, the
proibability that it wlll come up heads is 1/2 and the probability that
it wlllcorne up tails is 1/2, as welL. Likewise, the prolbability of a
four being up on an everıly weigihted die is 1/6. If you are betting
that a four will come up on the die, ttıeri only two situations are
relevant to you: four or not four. In other words you have 1/6 chance
of geUing four and 5/6 chance of not four. In some sltuatlons, such
as the die tosslng example above, the probablllty assignment is
straightforward. In other situations such proibability assignmeııts

are sornewhat ambiguous. Despite the fact that assesslnq the proba
blllty of suchevents involve dlfflcultles. it is qulte acceptable that
declslon makers are able to asslçn, at least subjectlve, probabllltles
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to the numerous outcomes in any risky sltuatlon by using unlflca
tion of past acquaintarıce, objective lndlcatlon and subjectlve per
ceptton. Thus, we can refer to the probablllty of an event in an
unam'biguous serıse. If we multlply the payıoff (or loss) of each out
come by its probablltty of occurrence and Bum these weighted
payoffs, we get the expected value. Theretere. if there are n posslble
sltuatlorıs. and each sltuatlon has a payoff Xi and the probablllty of
TIl, therı the expected value E(V) is

n
E(V) =:; },; 'ltı, Xı

i=1

The probablllty of any given outcome is a number betweerı o and 1
and; if all possible outcomes are adequately considered, it wlll be
always true that

n
~ 'ltı = 1

1=1

that ls. it is tnevitably certalrı that same outcome wIII occur. If
we flip the coln, it must eome up either heads or talls. Games
whose expected value is to be zero or which cost thelr expeeted
values for the right to playare known -as the faıiır games.. It is
comman for individuals to refuse playing falr games and to avoid
paying a great deai to play risky, but falr qames. The underlylnq

tacr that Indlvlduals consıder more than just expected value was
illustrated by an exarnple lntroduced by Nicholı8s Bernoulli in 1728
and now known as the St. Pete,rsburg Patadox (1). In rnonetary urılts

it may be phrased as

Suppose someone offers to toss a Ialr coln repeatedly untll it
comes up heads and to pay you $2 if this happens on the first
toss, $4 if it takes two tesses to larıd a head, $8 if it takes
three tosses, $16 if it takea four tesses. ete.

(1) M.J. MACHINA, «Cholce under Uncertanlty: Problems Solved and Unsolvedn
in J.D. HE'Y (Ed.) CURRENT ISSUES IN 'MICROECONOMICS. st. Martin's
Press. New York, 1989, pp. 13.

285



Thus the game has the fallawing exoected payoffs:

Number of tosses Pröbability Payoff Expected Value

1
2
3
4

1/2
1/4
1/8
1/16

2
4
8

16

1

Since this game offers a one-In-two change of winning $2, a one-in
four ohance of winning $4, ete. and theoretioally can persevere
forever, lts expected value is infinite. That is,

ClJ

~ TIL XI = 1 .+ 1+ 1 + 1 + ... ;1 ... = co
i=1

However, when people are asked how much theyare willing to pay
to play this game, the respcnse is that no player would pay very
much. in fact, a very few people will hoId out more than $10 to play.
This is the paradox: Why should people offer so llttle to play the
game with such an high expected value?

The resolution of this paradox was offered by Daniel Bemoulll.
He sugıgested that people appralse not expected dollars, but rather
the expected utility. Provlded that the diminishing marginal utility
of money dlstlnqulshes individual utility functions, then the expected
utility of a loss $100 will be qreater than that of a gain. In the St.
Petersburg Paradox, the expeeted utility which is callsd «moral
value» by Bernoulll would dlmlnlsh and could therefore have a flnlte
sum (2). Consequently, it eouldbe defined as follows: «The expected
utlllty of a risk bearing altuarton is the suni of the resulting utility
level in each posslble state of the world weighted by the probability

(2 W. NICHOLSON, Microeconomic Theory, Princlplea and Extensions, 4th Ed"
The Dreyden Press, New York, 1989. pp. 241.
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that it will occur. If Wo denetes the initiative wealth. Eo denotes
the entry prlce and U(W) represents the utility function, the expec
ted utility E(U) may be expressed as

E'(U) = }:; 7tL U (Wo - Eo + Xıl

Aocording to the above expression it is easy to say that the expec
ted utility hypothesls lndlcates that people ehoose among alterrıa

tives so as to maximize utility (3).

However, Bernoulli's suggestion does not provide a reasonahle
explanatlcn about why most people will offer low amounts of money
to play the qarne. The answer of the paradox depends certainly on
the fact that there Isn't any gambler who has erıouçh resources in
order to make such alarger payoffs. Put it anather way. since
«there is no upper bourıd on the utility function, payoffs in the
game can be sultably redefined so as to generate the paradox (4)".

At this point we.. will move one step further by saying that
ohoices among uncertaln prospects cannot be explalned by expected
value alone. It is because individuals have preferences with regard
to the amount of risk theyare willing to take. It is generally sup
posed by the economists that risk is an undeslrable commodlty.
Thls means that the typical individual is risk averse, he will gamble
only if he perceives the market odds to be favorable (5). These
people prefer the certainty of not playing which has the same net
expected value as playing to the risky situation. In the case of
gambllng the assumptlon of risk aversion does not seem as appllcable
universally, though. Many people seem to be rlsk seekars willing to
wager considerable sums of money eyan at unfavorable odds.

3. THE VON NEUMANN· MORGENSTERN 'THEDREM:

To exemine the economic behavlor of individuals under condl
tlons of uncertainty, John von Neumann and Oskar Mongenstern
developed rnathemattcal models in thelr book, The Theory of Games

(3) L.S. FRIEDMAN, Mlcroeconomlc Poıicy Anaiyais, MeGraw·HIII Book Company.
New Vor'k, 1984, pp. 198.

(4) NICHOLSON. pp. 242.
(5) A.C. DE'SERPA. Mlcroeconomlc Theory, Issusa and Appllcatlons, 2nd Ed.•

Allyn and Bacon lnc., aoston, 1988, pp. 141.
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and Economlc BehaYlor. The authors tried to ftrıd the rnathematlcally
cornplete prtnclpals whieıh deftrıe ratlonal behavlor forthe parttel
pants in a social eeonomy and to derive from them the general
characteristies of that behavior (6). They eventually eoneluded that
maximizıng expeeted utlllty seemed to be a reasonsble goal to
pursue in uncertain situations.

To understand the behavior implied by the theorem let us
construct an example showing how an expected uti\ity maximizer
evaluates ris~y cholces. Suppose that the indlvidual can join in
a lottery with only two possıole outcomes: winning $50,000 (X2) or
nothing (X,). We can aroltrarlly assign a utility value of 1 to the
best lottery (that is $50,000 with certainty) and O to the worst lot
tery (that is $0 with certainty).

U(Xı) = O
U(X2) = 1

We can also tllustrate the utlllty level and payoH of each of the
two lotteries by using the dlaqrarn below.

10
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FI'GUHE 1 : The Von Neumann - Morqensteen Utility Index for risky
sltuatlons

(6) J. vonNEUMAN and O. MORGENSTERN, The Theorv of Games and Econo
mte Behavlor, Prlnceton University Press, Princeton N.J.. 1972, pp. 31.
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In figure 1 point A shows the best lottery and the origin shows the
worst lottery (no gain sttuatlon). Using these two lotteries as refe
rence points to the von Neumann-Morqenstern theorern we can corı

struct a utility index speclflc to the individua!' This index can be
used to assign utility nurrıoers to the other posslble outcomes bet
ween the best and the worst,

Now let us broaden our example by considering that there are
other prizes between $0 and $50,000 Ilke $10,000, $20,000, $30,000,
and $40,000. The new order of the prizes will be as follows

PRIZES :
SITUATIONS :

O
·(X,)

10000
(X2)

20000
(X3)

30000
(X4)

40000
(Xs)

50000
i(X6)

Assume arıy amount of money between Xı ($0) and X6 ($50,000),
say Xi. If we ask the lndivldual, there wi\l be a probablllty, say,
']'tl that he or she would be indifferent between X, with certainty
and a lottery offerlnq prizes of X6 (the best one) with probabillty
']'tl and Xı (the worst one) with the probablllty It-re). The lndlvldual
will always be indifferent between a lotteryand a sure thing if in
the lottery the probablllty of winning the best prize is high enough.
That is, probablllty ']'tl shows the desirability of the prlze Xı. The
Von Neumann-Morgenstern theorern explalns the utility of Xı as
the expected utility of gamble that can be considered equally de
slrable by the individua!. AIgebraically it can be shown as follows

U(Xı) == ']'ti • U(Xn) + (i-m) • U(Xı) .................. (1)

Putting the values of U(Xn) and U(X,) in this equation we can get
the same result whlch we [ust expressed

U(Xı) ::::: ']'tl • 'i + (1-1ti ) • O
U(Xi) = ']'tl (2)

Now we can return to our previous diagram to see the Von Neumann
Morganstern utlllty index. Suppose Xı is $10,000 and the lndlvidual
identify the probablllty as .5. According to the above equation (2)
we define the .5 probabllity as the utility value of $10,000 with cer
tainty. This is shown as point B in the diagram. If we do the same
thing for all prizes between $0 and $50,000, we can obtain an indi
rect utlllty functlorı showing the relatiorıshlp between lndlvldual's
utility level and wealth (the solid curved line). lihe utility level,
whlch is the height of the curve, equals the probabülty of winnlnq
necessary to make the lndlvldual indifferent to the lottery and the
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level of certain wealth. This construct is narned as the von Neumann
Morgenstern Utility Index (7).

The important point wıhich we have to mention is that this
Index is not a cardinal utility scale. Althougıh it is unique up to a
linear transformatlon and in the sense it is cardinal, it does not
measure preference intensity. For instance, one cannot deduce that
a risky situation with E(U) = .4 is twice as preferable as one in
whioh E(U) = .2. The only function of the index is rank-order alter
native .risıky situations.

The dasbed straight line in the figure presents the expected
value of the lottery as a function of probsblllty of winning. As an
example the expected value of the lottery wlth .5 chance of winning
is

E(U) = .5*{$50,000) + .5*($0)
E(U) = $25,000

As we can see from the figure 1, this is shown as point C.
Using Equation 1 derived before we can alsa show that the height
at point C equals theexpected utility of the lottery

E(U,) = 7ti * U(Xn) + (1-7ti ) * U(Xı)

E(U) = .5 * 1 + .5 * (O)
E(U) = .5

Since the utility Index a\lows us to calculate and compara the
expected utllltles of rlsky situations, we can now use it to rank
order these situations. As we mentioned before, accordinq to the
Von Neurnann-Morqenstern theorema rational individual will choose
the lottery (a risky situation) whioh provldes the higıhest level of
expected (Von Neumann-Morgenstern) utility. To show this, conslder
that there are twolotteries. One lottery offers X2 with probaıbility

q and X3 with probability (1-q) whereas the other offers X4 with
probability s and Xs wlth probablllty (1- ls). In this situation the in
dividual will choose lottery 1 if and only if the expected utility of
lottery 1 excels the expected utility of lottery 2. Since the fol
lowings are the expected utilities of the lotteries

Expected Utility (1) = q * U(X2) + (1-q) * U{X3) . ........ (3)
Expected Utility (2) = s * U(X4) + (1-s) * U(Xs),-

(7) FRIEDMAN, pp. 199.
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not guess accurately what will happen tomorrow, but we can assume
that it is possible to categorize all of the posslble things which .
might happan into a number of well-defined states ü.e., it snows
tomorrow, it does not snow tornorrow).

In the modern economic characterization of risk it Is the first
step to represent individuals' preferences by the shape of their von
Neumann:,Morgenstern utility function. In figure 2 below, the random

variable X ise assumed to take on the values X' and X" with res
pective probabllltles 2/3 and 1/3. According to this figure bearing

a random wealth Xis riskier than receiving acertaln payment of

X = E[X] (Le., the expected value of random variable X). Hence
it is true that an individual would be risk averse, l.e., always prefer-a payment of E[X] and obtaining utility U(E[X]) to bearing risk X-and obtaining expected utility E(U[X]) if and only if his or herutility
function were concave.

u (x")

U(X)

E[U(x)]

U(x')

x"

u

Figure 2: Von Neurnann-Morqenstem Utlllty Function of a Risk
Averse Ind.

Many people, however, are risk seekers. Suoh people would
have a convex utility functlon, whlcn means that individuals exhiblt
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expected value and certain value equivalent of a risky sltuatlort.
This difference is named as the pura eost of risk. To illustrate this,
we can use the following numerical example.

Suppose an individual is a risk averseperson with wealth of
$50,000. There is an even ohance that rhe individual will develop
a dlsablllty which will reduce his or her wealth to $30,000 if the
insurance is actuarially fair. This means the individual pays as much
in prernlurns as he or she expects to get back in times of lass.
Here the individual expects to get back $20,000 half of the time
and $0 half of the time. So the premium will be

E(L) = .5 .. 20000 = $1 0000

where E{L) represents the exoected value of loss.

If the individual's utility function U(W = In (W), than we can
calculate the maximum amount he or she would prepare to spend
to purohase the lnsurance:

With insuranee, the Individual will paya premium of $10,000, so his
or her wealth wlll be $40,000. Here

U(40000) = In (40000) = 10.5966

Without lnsuranee, the individuaI's expected utility is

E(U) .5" U(50000) + .5 .. U(30000)
B(U) = .5 .. {10.8198 + 10.3090)
E(U) = 10.5644

The maximum amount insurance he or she will pay is the In
surance that will leave the individual no better off than if he or
she were not lrısured. Denoting the maximum insurance premium
by M this means that U(50000 - M) = 10.5644 and so

In (50000 - M) = 10.5644

taking the antilog we can solve toget

M = $11270.

s. ALTERNATivE MODELS OFINDIVIDUAl 'BEHAVIOR ,UNDER
UNCERTAINTY

A. THE SLUMLORD'S ıDllEMMA

As we mentloned earlier, in many situations the probabllltles are
not known. Oneclass of these situations may be reqarded to as
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st~ategic games against other persons, llke ohess playing or even
nuclear weapons strategies. Slumlord's dilernrna is an interesting
exarnple of these types of games. This game was flrst proposed
by Otto Davis and Andrew Whinston and is about the phenomenon
of urban renewal involved externalities which apreventative solu
tion can be obtained throughout a constrained game approach (9).
Oorıstder that there are two sıum owners, Slumlady Sally and Slum
lord Larry, who have nearby houses. The following is known by each
owner: If both lnvest in improving their houses, they will have the
nlcest low rent apartments in the region and will earn high returns
on their investments (I.e., extra profit of $6,000). On the other hand,
if Slumlord Larry invests but Slumlady Sally does not, then Larry
will loose his shirt but Sally will rnake a big profit. In this cage it
is clear that the payoff to each owner depends upon the decision
of the other owner.

Because externality plays an important role here, the latter
may happen. Namely, slumlord Larry invests but slurnlady Sally
does not. The result is that Larry will realize only a slight increase
in the demand for his apartment because of negative externality
since his apartments are right next door to a slurn, The increased
rent is more than offset by the renovation oosts and Larry finds
his net profit decreased by $5,000 whereas Sally now finds her
apartments ingreater demand without making any investrnent be
cause of an external benefit. Since her apartments are now in a
nice neiglhıborhood her profit goes up by $7,000. To see the problem
clearly we can i1lustrate the alterrıatlve behavıors of owners in
matrix form.

Slumlady Sally
-~------- ,..:.._--=------

INVEST DO NOT INVEST

SLUMLORO INVEST $1000, $6000 -$5000, $7000

LARRY DO NOT INVEST $7000,-$5000 $0, $0

(9) O.A. DAVIS and A. WHINSTON. «Externalltles, Welfare and the Theory of
Games», THE JOURNAL OF POLITICAL ECONOMY. Vol. 70. June 1962. No.
3. pp. 260.
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If we think the posslble reasons they might have in deciding
whether to lnvest or not to invest we may find the followings. Slum
lord Larry thinks as: If Sally invests, therı i am better off not to
invest ($7,000>$6.000). If Sally does not invest, then i am again
better off not to invest ($0> -$5,000). Since i am better off in both
of two cases if I do not invest, then i will not invest. Obviously Sally
will have the same reasoning and decide not to lrıvest. As we can
follow from the matrix that this kind of decision will cause them
to loose the golden opportunlty of earning $6,000 together and they
will end up with having no benefit at all. Why this occurs?

The main reason of this situation is that each player is uncer
tain about whether theother will really invest even if each agrees
to do so. In other words, each owner has an incentive to be misle
ading and the other knows it. Let us make our example rnore tealls
tic by assuming that there are 10 or 20 houses. In this case the
inability to trust one anather can lead to the uneconomic perpetua
tion of slums.

The next question is how to solve this problem. The solution
is not different from the other problems caused by extemalltles.
internalizing the effects in same way. If there are only two owners
therı we persuade one of thern to selI the tenement to the other.
But realistically it is dlfflcult to do so if there are too many owners.
Urban renewal might be the solution in these cases. Namely, the
government buy up all the property by using its power. Then it can
redevelop the property as a whole either itself or by selling it to
a develeper.

At this point to show the differences betweengames against
persons and those against nature, let us look our first example from
a different point of view by using the state preference approach
which we mentioned earlier. Assume that Larry has to play the
game aqalnst two different states instead of a person. In case of
state A Larry will get $6,000 if he invests $3,000 if he does not
whereas in case of state B he will loose $2,000 if he invests and
get nothing if he does not. Consider how Larry might reason if state
A or state B is to be deliberately chosen by anather person for
whorn the payoffs are identical with those to Larry and again assurne
that the two people are not allawed to communicate. In this sltua
tion Larry will realize that the other person has adominant strategy.
That is, since state A is superior to state B, no matter which stra-
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tegy Larry will choose, the other person will ohoose A. Hence Larry
will decide to invest.

Once the state preference approach is involved to the analysis,
an lrıdlvldual forms subjective opinions about the probabilltles of
the states. In this cas e information is valuable since it alters apriori
probebllltles and allows individuals to make better decisions. lt also
permits the indivldual to revise his or her cholces so as to achleve
a higher expected utility atgiven probablllty estlrnates. Now suppose
that state A is a favorable legislatlon of the clty council whlch
will affect l.arry's investment decision positively. If Larry could find
out with certalrıty whether this legislation will be issued in nem
future, what would be the prlce of this information? The answer is
that the utlllty value of perfect Information is the difference bet
ween the expected utility of the current with lack of information and
the expected utility of being able to choose the best strategy in
what ever state oocurs. lt is clear that to f.ollow the expected utility
maximizıng strateqy which we trled to explain in this section, Larry
must have subjective apprehenslons of the probeblllty of each state.

B. PRISONER'S DILEMMA:

Anather type of strategic game aqalnst other person ls known
as Prisoner's Dilemma. Two people, arrested with stolen property
in their possession, are beinginterviewed separately by the police.
They both know that if they keep quiet there Is not evidence for
them to be corıvlcted and they will only get one-year gaol sentence
for being In possession of stolen property. If both confess to the
theft they will both get nine years in prison. However, if one can
fesses and the other does not, the confessor goes free while the
other gets ten years in prison (the extra year is for not assisting
the polrce) (10). Writing the payoffs in the matrix form we get.

PERSON A

PERSON

B

CONFESS{1) DO NOT CONFESS(2)

CONFESS(1) - 9, - 9 O. - 10----- .
DO NOT CONFE:SS(2) -10. O -1, -1

(10) L.C. THOMAS, Games, Theory and Appllcatlons, EI/is Horwood Limited,
Chicester, U.K., 1986, pp. 17.
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According to the above matrix the maximin-maximin palr of the.
strategies and the only equlllbrlum pair are the same (A1-B1) where
both prtsoners confess. However this is not a satisfactory solution
to the game since lt leads to payoffs (- 9, - 9), which is worse
for both players than (-1, -1). This qame includes two of the
major dilemmas in conflict situations. The firstdilemma is what
the player's objective as an individual or as a part of a group should
be. This confllct is between lndlvlduai ral1ionality which would lead
one to confess or group f'ationl8lity whlch would propose keeping
qulet. Which one is used related with the psychological side of the
game and depends on the individual involved and his or her previous
experience with other people.

The second dilemma is whether to think of Prisoner's Dilemma
as one..offgame or as one that will be played repeatedly. If it is
a orıe-off game it seems best to confess slncethere is no reason
to build up your opponent's trust in you. But if we play the game a
fixed number of times and the number of times is not known by the
players there will be equilibrium pairs that result in the -keep qulet»
strategy being played all the time.

The last example about this klrıd of strategic game arises from
medical insurance because of the same logic. Briefly, what we
observe is that, the insurance changes the economlc incentives that
individual faces and thus causes to be different. In medical pollcies,
the cost of medical care Is not completely determined by the illness
suHered by the lndlvldual but depends on the choice of a doctor
and his willingness to use medical servlces. It is frequerıtly witnes
sed that widespread medical insurance increases the demand for
expensive medical care. It may be convenlent for the physicians or
pleasing to their patients to prescrlbe more expensive medicatlon,
private nurses. more frequent treatments and other marginal varla
tlons of care (11).

C. BOUNDED RATIONAUTY:

As we have shown, if a simple die tossing game that takes in
effortlessly understandable rlsks is reqarded, it is quite reasonable
to expect that common behavlor of an lndlvldual. is consistent with

(11) K.J. ARHOW. «Uncertainty and the Welfare Economlcs of Medical Care»,
THE AMERICAN ECONOMIC REVIEW. Vol. 53. No. 5, Decernber 1963, pp. 962.
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the expected utility rnaxlmlzatlon approach. What if situations in
situations in which the decision making process becomes more
complex are confronted? In these situations, as we know, factual
behavior of the lndividual takes on a dlfferent shape. The most
lmportant polnt to understand this is to recognlze that declslon
making is itself a costly process and that individuals will allocate
only a limited arnount of their own resources, including time, to the
activity of deciding. Thus, it is supposed to be said that human ra
tlorıallty rnay be limited or bounded during the declslon making
process. Bounded rationality is an essential argument in the
behavioral approach to econornlcs. It is intensively concerned with
the ways by whlch the -declelon reached are affected. The term
bounded rationality is therefore used to specifyrational chelee that
takes into account the cognitive Iimitations of the decision rnaker
llrnltatlons of both knowledge and computatlonal capacity (12).

llheories of bounded rationality has been generated by loosing
up some of the assumptions of the theory of subjectlve utility
underlying neo-classical economics. As it was shown before, neo
classical subjective utility theory claims that cholces are realized

(1) among a given set of alternatlves;

(2) with known subjective probability dlstrtbutlorıs of consequ
ences for eaoh; and

(3) in such a way in order to maxlmlze expected value of a
given utility function.

In models of bounded rationality, a process for generating alterrta
tlves is studied under modern cognitive psyoholoqy. These studies
(13) show that under most circumstances to talk atıout finding «all
the alternatlves» is not reasonable. This process is a long and ex
pensive one. Instead of presupposlnq known probablllty distributions
of consequences, estimating procedures and strategies to treat

(12) HA SIMON, Models of Bounded Ratlonallty, Vol. i, M.LT. Press, Cambridge,
Mass., 1982, pp. 27-28.

(13) See, for tnstcnce R.M. HOGARTH, Judgement and Cholce: The Psychology
of Declsion, Willey and Sons, Oo., New York 1980; P. MILGRAM and J.
ROBERTS, «Informatlonal Asymmetries, Strategic and Industrial Organisa
tion»; THE AMERICAN ECONOMIC REVIEW, Vol. 77, No. 2, March 1987.
pp. 184-193.
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uncertainty should be looked for. Alsa, postulating a satisficing
strategy ls rnore sensible than maximizing a utility function.

To see this polrıt, think about the differences in declslon making
during the process of playing the games of tlc-tac-toel ") and chess
(14). Playing tlc-tac-toe a couple of times is enouqh to turn out to
be an expert player by trial and error. The optimal chelee of moves
is not accompllshed by mentally oonsiderlng all the alternatives and
their possible consequences (9 posslble openings .. 8 posslble res
ponses .. 7 posslble next rnoves, etc.) and seeing which current
move is the best. Although people do not have the mental capaclty
there is no need to make such calculations to becorne an expert
learning a smail set of routine offensive and defensive tricks is
enough. The same limited calculating abillty which prevents syste
matlc consideration of all alternatives in tlc-tac-toe applies to the
game of chess. No one has the ability of considering all posslble
outcomes of alterrıatlve moves to find out the best one. Therefore,
the same problem-solving procedure is followed. However. there is
abasic differenee between the two games: Althaugh almost everyone
finds out optimal strateqles for tic-tac-toe, no individual hasever
found an optimal (unbeatable) strateqy for chess. In this sense,
chess players develop routines that satisfice.

Sinee the empirical evlderıce 011 individual consumer chelee
shows that actual behavlor in most cases is not conslstent with
expected utility maxlrnlzatlon (15), bounded rationality theories
claim, the bounds are themselves the cause of uncertainty to the
extent that rationality is bounded. it can be said that bounded
rationality approach is more ambltlous, in undertaking to get the
actual process of declslon as well as the core of the final decision
Itself. It is also possible to say that a verldlcal theory of this kind
can only be bullt up on the basis of ernplrlcal knowledge of the
abilities and limitations of human mlnd. in other words, on the basls
of psychological research (16).

. (') Tlc-toc-toe Is o gome whlchls played between two people by writing the
marks O and X in turn on o pattern of nlne squcres with the purpose of
writing three such marks in o row.

\(14) This example has been adopted from FRlıEDMAN, pp. 222-224.
(15) See D.W. GRETHER and C.R. PLOTT, «Economlc Theory of Cholce and the

Preference Reversal Phenomenonıı, THE AMERICAN ECONOMIC REVIEW,
Vol. 69. No. 4, Septamber 1979, pp. 623-638.

(16) SIMON, pp. 5.
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6. SUMMARV AND CONCLUSION :

The assumptlon that lndlvlduals are well informed plays a majör
role in the theory of indlvidual behavior. However many economlc
deelsions are made under condttlons of uneertainty because of the
unpredlctaole behaviors of the people with whom we transaet as
well as natural events. Analysts of risk and uneertainty begins with
the corıcept of expected value, a statistieal parameter for evaluatlng
the wealth consequences of uncertaln prospect. Sinee the presence
of uneertainty is generally consldered costly, many ecorıomlc prob
lems (for instance, inaurance and investments) may be analyzed
under the assumptlon that individuals are risk averse, meaning that
they diallke it and are willing to pay in order to avoid or reduce it.

Individuals will attempt to make the declslons that maxlmlze
their expected utilities when they eonfronted with risky chelee
sltuatlons. To explain the relationship between fair games and the
expected utility hypothesis we used St. Petersburq Paradox arguing
that individuals do not care directly about the dollar prizes of a
game, rather they respond to the utlllty of these dollars provlde.
Although N. BERNOULU did not really solve the paradox, he made
an lrnportarıt remark by looking at the expected uti i ity rather than
the expected dallar values.

The hypothesls that individuals make oholces in uncertain sltu
atlons based on expected utility is the subject of the Von Neurnarın

Morgenstern theorern. In thelr theorern they developed a utility
index which plays the role of utility function. By using lt they everı

tually showed that individuals make cholces among risky optlons
SO as to maxlrnlze expected utillty. Even though there are debates
on the exaet relatlonshlp betweerı Von Neumann-Morgenstern utillty
and the more tradltlonal concept, it is qenerally assumed that the
basic Von Neumann-Morgenstern axioms hold. Therefore it is possible
to talk about individuals maximizing expeeted utility.

Under the light of expeeted utillty maxlmlzatlon hypothesis, it
is possible to examlne whether partieular chelee situations can be
modeled suceessfully. Same sltuations like Slumlord's and Prlsorıer's

Dllemma may be ooserved as uncertaln rather than rlsky. Slumlord's
Dllemrna, for exarnple, shows that chelee making rnay result from
strategic reasoning rather than estimating probablllties of the various
possible states. it is generally argued that the government eneourage
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the production of goods and services that entai i external ecorıomles

and discourage the production of those that entail external diseco
nomies.

Prlsoner's Dilemma alsa is seen as an illustration of the dlver
gence between individual and colleetive ratlonallty. Decisions that
are rational from the point of view of each indivldual may be defec
tlve from the points of view of both. It is posslble to charaeterize
many social situations by a slmllar bifurcation between deeisions
presertbed by lrıdlvldual and collective rationality. Priee wars are
conspicuous example to this.

The expected utility maxlrnlzatlon, however, cannot be applled
to all cases. A more general alternative to this is the models of
bounded rationality. According to the bounded rationality models
there are llrnlts to human lnforrnatlon-processlnq aıbilities such that
the calculations required to maximize expected utility may be beyond
them in some situations. For instance, no one has yet diseovered
an optimal chess strategy although we know that at least one
exists. The bounded rationality models ernphaslze that with enough
trials and errors, learning and imagination people can solve cornplex
problerns even if they do not find the optimal strategy. On the
other hand, in other situations where there is cornplexlty or the
laok of trlals people's chelee may be ver'Y poor or Irrational.
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