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ABSTRACT

FRAMING EFFECTS IN ASSET MARKETS:

AN EXPERIMENTAL APPROACH

BY

Eugene R. Blue

This study examines whether framing effects can induce

bias in security prices in certain laboratory environments.

Double oral auction experimental markets were used to

determine if the manner in which information is presented to

the markets would result in differential pricing of

securities. Equivalent hypothetical scenarios were

presented to parallel markets. One market received the

information in a positive frame, the other market received

the information in a negative frame. Prices from the two

markets were compared for significant differences. The

results suggest that the manner of presentation may effect

market prices.
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CHAPTER 1 - INTRODUCTION

A fundamental assumption of accounting principles is

that prices provide objective, verifiable evidence of value.

The association between financial accounting information and

market prices has long been established. The link between

financial accounting information and market prices is in

some sense a consequence of the economic system, as stated

by Hendriksen (1977, page 126) "Following from the

assumption of an exchange economy, it is logical that

exchange prices (market prices) would be relevant to

external reporting." Statement of Financial Accounting

Concepts No. 1 in paragraph thirty-nine states "The market's

assessment of an enterprise's expected success in generating

favorable cash flows affects the relative market price of

its securities" (Financial.Accounting Standards Board,

1992). In part, the expectation of success is derived from

careful analysis of information released to the market,

including the financial statements.

Market prices are also of vital importance to

accounting research. Market prices (or price relatives) are

often the primary inputs in capital markets research.

Certain assumptions regarding these prices are implicit in

the acceptance of their use for accounting research

purposes. One of the these assumptions is that prices are
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an unbiased measure of market participants’ response to

available accounting information. Subsumed in this

assumption is the notion that these prices are the result of

a rational process. The Efficient Markets Hypothesis

assumes rationality in the formation of market prices.

Accounting based capital markets research has

traditionally ignored behavioral aspects of the market's

response to information. It assumes that actors in the

market react rationally to information. DeBondt and Thaler

(1994) delineate the potential pitfalls of taking such an

approach. DeBondt and Thaler argue that "in order to make

scientific progress, some diversity in methods is probably a

good thing. In particular, much is gained - and, possibly,

some anomalies could be resolved - by careful observation of

what people actually do” (p. 22). Jensen (1993, p. 870)

contends that research has "concentrated on how capital

market decisions should be made, with little systematic

study of how they actually are made in practice.”

Researchers conducting capital market studies also note

the potential for mispricing in the market. Bernard (1993)

suggests that up to one third of the variation in stock

prices could reflect mispricing. Ball (1992) states

“Extensive evidence of anomalies suggests that either the

market systematically misprices securities or the

limitations of the theory, data and estimation techniques
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are binding, or both. The less interesting research

question now is whether markets are efficient, and the more

interesting question is what and how we can learn more about

price behavior in competitive stock markets.” These studies

provide findings which suggests that certain anomalies may

exist in market price formation.

This study follows the suggestion of DeBondt and Thaler

in examining the behavior of actors in experimental markets

to assess what traders actually do when provided with

certain information. I examine whether bias in security

prices can be induced in certain laboratory environments.

Recent developments in decision making theory are tested

against general assumptions of economic theory of market

behavior.

Statement of Financial.Accounting Concepts No. 1, in

paragraph 34, states that "Financial reporting should

provide information that is useful to present and potential

investors and creditors and other users in making rational

investment, credit, and similar decisions." This study

assesses whether the of alternative presentation of

equivalent information in a laboratory setting can induce

predictably irrational or biased market pricing. I examine

the importance of how information is released to the market

and the impact alternative framing of information can have

on market prices. Market participants are provided
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information in terms of either the probability of success or

the probability of failure of a firm facing bankruptcy.

This paper explores the possibility that the different

presentation forms can lead to different prices in specific

laboratory market environments.

Research in judgment and decision making suggests that

presentation form is crucial in the decision making process.

This research indicates that the same information presented

in different forms can lead to different decisions. The

term "framing effects" is used to describe changes in

decision associated with different presentation forms.

Johnson et. a1 (1991) define the frame as “a structure of

information in the problem statement that stimulates a

representation in the agent. A framing effect then refers

to the effect of a particular problem statement (frame) on

the representation adopted by the agent” (p. 76).

Prospect Theory (Kahneman and Tversky, 1979) posits

that these framing effects are predictable when a risky

choice problem can be framed in terms of gains and losses.

According to Fischoff (1983) “Kahneman and Tversky have

offered powerful demonstrations of how the same decision

problem may be framed in ways that are formally equivalent

in terms of classical (utility theory) models of choice

behavior but that produce reversals of preference that can

be predicted on the basis of Prospect Theory" (p. 103).
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Kahneman and Tversky posit that rather than evaluate the

choice problem from the position of final wealth as

stipulated in economic theory, the decision maker uses the

current wealth position as a reference point. The choice

problem is then evaluated in terms of gains or losses from

the reference point.

The remainder of this dissertation is organized as

follows: Chapter Two reviews the relevant literature.

Chapter Three develops the theoretical framework for the

dissertation and introduces the hypotheses. Chapter Four

describes the methodology for the study. Chapter Five

describes the results of the experiments and discusses the

statistical analysis of the data. The final chapter

contains concluding remarks and suggestions for future

research.



CHAPTER 2 - LITERATURE REVIEW

Prospect Theory and framing effects have been the

subject of much investigation. Individual and aggregate

decision processes have been examined. This review first

focuses on research at the individual level. The results of

research at the aggregate level are then reviewed.

Particular attention is paid to how this research suggests

that information framing should affect pricing in markets.

2.1. Individual Processes

The research at the individual level demonstrates

systematic effects of information framing. Framing effects

have been shown to be persistent and predictable. A.common

thread found in this literature is that when subjects are

presented with alternative framings of common data, their

responses tend to be a function of the decision frame.

The invariance principle of Expected Utility Theory

states that different representations of the same choice

problem should yield the same preference (Tversky and

Kahneman, 1986). At the individual level, many studies have

examined violations of the invariance principle. A typical

example is the study by McNeil, Pauker, Sox, and Tversky

(1982). They gave subjects statistical information

concerning the outcomes of two treatments for lung cancer,

radiation therapy and surgery. (See Appendix A for a



reproduction of the problem.) Two groups of subjects were

given variants of the same information. Some subjects were

presented with information in terms of mortality rates and

the others in terms of survival rates. Subjects then

indicated their preferred treatment. The number of subjects

favoring radiation therapy increased from 18% in the

survival frame to 44% in the mortality frame. These results

suggest that the manner in which the choice problem is

framed can affect the decision outcome.

The McNeil et al. study also presented subjects with

incomplete information regarding survival and mortality

rates associated with the treatments. Some subjects were

presented with information stating only the survival rate

for a given treatment. Other subjects were presented with

only the mortality rate for the same treatment. Subjects

given the survival rate were more likely to select the

treatment than subjects given the mortality rate.

Levin, Johnson, and Russo (1985) made a similar finding

in their study. They examined framing effects in judgment

tasks with varying amounts of information. Levin et al.

presented half of the subjects with the probability of

winning a gamble. The other subjects were presented the

probability of losing the same gamble. Significant

differences were found in the rate at which the subjects

were willing to accept the gamble. The McNeil et al. and
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Levin et al. studies are important because both

investigations provide support for a similar incomplete

information manipulation used in the current study.

It should be noted that the presentation of only the

probability of the positive outcome versus the probability

of a negative outcome has been characterized as a phenomenon

distinct from framing. Schie and Van der Pligt (1995) use

the term outcome salience to describe the situation where

the manipulation does not shift the reference point but

selectively emphasizes the probability of success versus

emphasizing the probability of failure. They posit that

Prospect Theory presents the whole problem in terms of gains

and losses, whereas outcome salience only presents half of

the probability distribution. The authors go on to state

that “it seems incorrect to apply Prospect Theory to predict

or understand the effects of outcome salience” (1995 p.

266). This statement is based on the observation that

Prospect Theory predicts that peOple tend to be risk averse

when confronted with a problem framed in terms of gains and

risk taking when facing a problem framed in terms of losses.

The authors assert that the general finding of studies of

outcome salience found that emphasizing the positive outcome

led to risk seeking, while emphasizing the negative outcome

led to risk avoidance. Their study suggests that the

manipulations used to test Prospect Theory and outcome
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salience are separate and that the two theories lead to

different predictions. The results of their study suggest

possible confounding between Prospect Theory and outcome

salience in many experimental manipulations.1

Lewis (1985) used six pairs of questions that the

previous literature had found to induce framing effects.

The questions presented both the positive and negative

framing of a choice problem to subjects. Despite having

both frames, the subjects' responses were still inconsistent

in a manner predicted by Prospect Theory. Lewis later

revealed the inconsistencies to his subjects. When given a

chance to change their responses, the subjects did so only

half of the time. These results point to the persistence of

a framing effect once it has been established. This is

relevant to this study in suggesting that framing effects

may be sustainable in a market setting.

Roszkowski et al. (1990) found the predicted framing

effect in their study of professional financial planners.

Subjects were presented with one of two equivalent scenarios

 

1

This dissertation, while acknowledging the possible

distinction between Prospect Theory and outcome salience,

does not purport to test the two theories. The manipulation

used in this dissertation is intended to frame the possible

outcomes in terms of gains and losses. The reference point

is experimentally established through the requirement that

the traders must purchase certificates, at a specified

price, at the beginning of each market period.
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regarding possible investment strategies. Here the subjects

had to select between a sure loss or savings for a client

and a probabilistic loss or savings. When the scenario was

framed in terms of losing money, the financial planners were

found to be risk seeking. When the scenario was presented

in terms of saving money, the planners were risk averse.

Jou, et al. (1996) examine the question as to whether

the results of framing effects are a “demonstration of

fundamental inconsistency in human judgment, or is it simply

a manifestation of a disagreement between the experimenters'

and the subjects' interpretations of the problem” (1996 p.

2). The authors posit that “the equivalence relationship as

defined by Tversky and Kahneman’s (1981) original problem is

arbitrary in the sense that it does not give a rationale for

such a relationship between the gain and the loss which

corresponds to people's familiar life experience” (1996 p.

2). The results of the study by Jou et al. suggest that the

framing effect could be eliminated by introducing a causal

schema providing the subjects with a rationale for the

reciprocal relationship between the gains and losses.

2.2. Aggregate Processes

Research on framing effects done at the aggregate

decision making level may be divided into two subsets -

experimental market studies and empirical studies. These
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studies suggest that biased decision making is not just a

factor at the individual level, but is also observable at

the aggregate level. Empirical market studies have found

evidence of framing effects. The existence of such effects

lends support to the theory that a framing effect bias may

be induced in an experimental market.

Prospect Theory may be viewed as a viable alternative

to or a special case of Expected Utility Theory (Demski and

Swierenga, 1981). Some economists point out that the data

supporting Prospect Theory and the demonstrated violations

of the principle of invariance all pertain to individual

decision making processes. These economists hold that

market forces are exerted on the aggregate level and if such

violations do occur, the market will serve to correct

irrational behavior. Milton Friedman (1953) contends that

theories can have predictive power even if their assumptions

(such as invariance) are violated.

Camerer (1990) lists five theoretical explanations of

how markets may act to correct irrationality: "[1] In

naturally occurring markets, people will have enough

financial incentive and experience to avoid the kind of

mistakes observed in laboratory experiments; [2]

Irrationality causes random mistakes which will average out

in a market full of individuals." Note, however, the

violations predicted by Prospect Theory have been shown to
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be persistent and systematic as opposed to random in nature.

Camerer continues: "[3] Irrational agents may be driven

from the market by bankruptcy, either by natural forces or

at the hands of more rational competitors; [4] Only a

small number of rational people are needed to make market

outcomes rational, if those people have access to enough

capital or factors of production; and [5] Irrational

people may learn implicitly by observing the actions of more

rational people, or explicitly by buying advice or

information."

If Camerer is correct, the market should operate to

force irrational traders out of the market or at least force

them to act as if they are rational. Russell and Thaler

(1985, 1987) argue that this is not always the case. They

examined "quasi rationality" in competitive markets. The

authors defined quasi rationality as regular but nonrational

behavior such as found in framing effects. They used a

theoretical approach to demonstrate that "the existence of

markets is not sufficient to eliminate the effect of quasi-

rational behavior." (Russell and Thaler, 1985)

A number of experimental market studies have examined

if there is evidence which supports a claim of bias at the

market level. Many of these studies have involved the use

of experimental asset markets. In these studies, the use of

a heuristic such as representativeness or base—rate neglect
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is compared to the normative Bayesian approach to

probability revision. These studies generally employ bingo

cages containing differently colored balls from which a

sample is drawn. The distribution of the balls in a

particular cage is known to the subjects, but they do not

know from which cage the balls are drawn. They must infer

this information from the observed sample. Subjects are

given information as to the underlying probability that the

sample came from a particular cage. The amount of the

liquidating dividend (or payoff) is determined by which cage

produced the sample.

Duh and Sunder (1986) compared the base-rate neglect

pricing model to the Bayesian price and allocation model.

The base-rate neglect theory predicts that subjects will

ignore prior (base-rate) probabilities in their judgments.

Duh and Sunder found that although the Bayesian model as a

price predictor outperformed the base-rate neglect model,

market behavior still deviated from the Bayesian prediction.

Further, for other aspects of market behavior, the base—rate

neglect model performed as well or better.

Camerer (1987) compared the Bayesian price prediction

model with a model he called exact representativeness.

Exact representativeness predicts that subjects will

overestimate a cage's likelihood when a sample resembles the

cage's proportions exactly. Camerer found that prices
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tended toward the Bayesian predictions although the results

showed some evidence of exact representativeness.

Jamal and Sunder (1996) used computer simulations to

examine three asset markets with imperfect information.

Traders in the three markets were Bayesian, empirical

Bayesian, and heuristic. They found that all three

converged to the same Bayesian equilibrium. These findings

are given as support to the thesis that “the rationality of

the market emerges as a consequence of the market structure,

and not from the rationality of individuals” (1996, p. 1).

Ganguly, Kagel and Moser (1993) employed a context-

specific setting based on the "cab problem" of Kahneman and

Tversky (1972) to induce base-rate neglect in their

subjects. Subjects were given the description of a setting

in which a company engaged in an "ambitious project" that

would result in either a "huge success or a total failure."

The base-rate probability of success of the ventures was

manipulated at various levels. Subjects were also informed

of a prediction made by an expert about the success or

failure of the venture. Experimental markets were then run

in which the subjects traded in shares of the firm involved

in the venture. The results indicated although there was

some movement toward the Bayesian predicted probabilities,

the adjustment was modest and did not result in price

movements toward the Bayesian predicted price.
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Anderson and Sunder (1995) compared Bayesian and base-

rate neglect price and allocation predictions using both

students and professional traders. They found that neither

the Bayesian nor the base-rate model could be rejected as a

predictor of prices in markets run with professional

traders. However, student subjects were found to be

extremely representative.

The above referenced market studies, while not

examining framing effects per se, do provide evidence that

biased decision making can exist at the market level. The

next step is to extend this line of research to determine if

framing effects can be demonstrated to exist at the market

level. The objective of this research is to determine if

such framing effects can be purposely induced through the

framing of information provided to a market in a controlled

experiment.

Several studies have examined framing effects in ”real"

financial markets. These include Shefrin and Statman

(1985), Ferris, Haugen, and Makhija (1988), and Benartzi and

Thaler (1993). These papers focus on the concept of loss

aversion. Loss aversion, an element of Prospect Theory,

predicts that the response to a loss is more extreme than

the response to a gain of an equal amount. Expected Utility

Theory predicts that the response to gains and losses of

equal amounts should be equivalent. In this respect, loss
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aversion may be viewed as a violation of the invariance

principle.

Shefrin and Statman (1985) examined loss aversion and

its implications concerning decisions to realize gains and

losses in a market setting. Prospect Theory predicts that

individuals are risk seeking when presented with a choice

between a sure loss and a probabilistic loss. This implies

that rather than taking a sure loss on a stock, stockholders

will hold on to losers in hope that the loss will be

reversed. Prospect Theory also predicts that individuals

are risk averse when presented with a choice of a sure gain

versus a probabilistic gain. This implies that stockholders

should prefer to take a sure gain on a winning stock rather

than hold the stock for possible future gains.

Shefrin and Statman develop a theory that investors

tend to "sell winners too early and ride losers too long."

This theoretical framework was compared to Constantinides'

(1984) optimal strategy for realizing gains and losses.

Their work provides evidence which suggests that the pattern

of loss and gain realization is consistent with predictions

derived from Prospect Theory.

Ferris et al. (1988) compared two competing models

which they denote the "tax-loss-selling hypothesis” and "the

disposition effect." The tax-loss-selling hypothesis

predicts that:
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"...at year end the volume of trading in stocks that have

performed poorly in previous periods will increase as

traders sell to realize losses before the end of the tax

year. Conversely, the volume of trading in stocks that have

increased in price will decrease at the end of the tax year

as traders postpone sales to avoid being taxed on the gain

in the current tax year."

The disposition effect is based on Prospect Theory and

predicts that investors are "reluctant to realize losses but

are eager to realize gains." Ferris et al. found strong

evidence that the disposition effect is a better predictor

not only at year end but throughout the year as well.

Benartzi and Thaler (1995) examine the equity premium

puzzle. The equity premium puzzle questions why investors

are willing to hold bonds in their portfolio despite the

fact that stocks have greatly outperformed bonds over the

last century. This phenomena requires "coefficients of risk

aversion in excess of 30 to explain the historical equity

premium, whereas previous estimates and their theoretical

arguments suggest that the actual figure is close to 1.0."

Benartzi and Thaler use loss aversion and the behavioral

concept of mental accounting2 to explain the equity premium

puzzle. Empirical research (Tversky and Kahneman 1992) has

suggested that the disutility for a loss is about twice as

large as the utility for an equal gain. Using simulations,

 

Mental accounting "refers to the implicit methods

individuals use to code and evaluate financial outcomes."

(Benartzi and Thaler, 1993)
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Benartzi and Thaler found that the size of the equity

premium is consistent with the predictions of Prospect

Theory if investors evaluate their portfolios on an annual

basis.

These empirical studies demonstrate that effects

consistent with framing can be found in financial markets.

They do not, however, address the question of whether the

framing of information can affect prices in the market. The

following studies do suggest that some effects do affect

prices.

A number of researchers have used experimental markets

to examine the willingness to pay (WTP) and the willingness

to accept (WTA) phenomena (Coase Theorem). Standard

economic theory implies that there should be no difference

between what one would be willing to pay for a good and what

one would be willing to accept in payment for the sale of

the same good. Both theoretical and real exchange

experiments provide evidence of a wide disparity between

what people are willing to pay and what they are willing to

accept for a good. Research suggests that the amount people

are willing to accept greatly exceeds the amount they are

willing to pay for certain goods.

Thaler (1980) attributes this disparity to what he-

termed the "endowment effect." The endowment effect, a

manifestation of loss aversion, is the increased value an
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individual places on a good when the good is owned by the

individual. The relinquishing of ownership is seen as a

loss and, as predicted by loss aversion, the disutility of

the loss is more extreme than the utility of the gain

(acquisition) of the same good.

Coursey, Hovis, and Schulze (1987) and Brookshire and

Coursey (1987) present experimental market studies which

examine the WTP/WTA disparity. They found that the

iterative processes associated with laboratory markets

reduces the difference between WTP and WTA. However, the

market process did not completely eliminate the differences

between WTP and WTA. Nonetheless, they posit that repeated

exchanges in a market afford learning opportunities that

correct this bias. Here again is the assertion that market

forces act to eliminate or reduce irrational behavior.

Kahneman, Knetsch, and Thaler (1990) also use an

experimental market setting to examine the WTP/WTA

phenomenon. Their findings suggest that the market setting

does not necessarily act to reduce the disparity between WTP

and WTA. This is particularly true when the transaction

involves real property. The importance of the Kahneman et

al. study is that it provides further evidence that market

forces do not always eliminate bias. The literature does

not reveal any studies which examine the impact of

information framing on market price formation. It does
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provide evidence that market forces do not always correct

biased decision making. There is also evidence of framing

effects found in empirical market studies.

The empirical market studies that examine the phenomena

of loss aversion also supply evidence of the violation of

the principle of invariance. These findings provide support

for the premise that framing effects can be induced in

laboratory markets and that the effect of the framing should

be reflected in price formation.



CHAPTER 3 - THEORY

Kahneman and Tversky (1979) first introduced Prospect

Theory in an attempt to explain violations of various

normative decision making theories. Expected Utility Theory

assumes that the individual decision maker frames his choice

in terms of the final consequence of his decision. The

utility of an outcome is weighted by the probability of that

outcome obtaining. The decision maker then chooses the

outcome with the highest expected utility.

Prospect Theory assumes that gains and losses are

evaluated from an initial reference point. The reference

point is usually the individual's economic and mental state

prior to consideration of the choice problem. “The reference

point usually corresponds to the current asset position, in

which case gains and losses coincide with the actual amounts

that are received or paid. However, the location of the

reference point, and the consequent coding of outcomes as

gains or losses, can be affected by the formulation of the

offered prospects, and by the expectations of the decision

maker” (Kahneman and Tversky, 1979, p. 274). Kahneman and

Tversky go on to posit that the “Carriers of value are

changes in wealth or welfare, rather than final states”

(1979, p. 277). They further state that:

21
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“This assumption is compatible with basic principles of

perception and judgment. Our perceptual apparatus is

attuned to the evaluation of changes or differences rather

than to the evaluation of absolute magnitudes. When we

respond to attributes such as brightness, loudness or

temperature, the past and present context of experience

defines an adaptation level, or reference point, and stimuli

are perceived in relation to this reference point” (1979, p.

277).

The manner of presentation of the choice problem can

therefore cause a shift in the reference point. Kahneman et

al. (1990) provide data concerning the establishment of new

reference points. This concept of establishing new

reference points is elaborated on later in this chapter.

Their findings suggest that once set the new reference point

remains fairly stable in subsequent market iterations. This

is very important to the theoretical development of the

current study. The current study proposes that the framing

of information establishes a new reference point which will

persist and affect pricing in the market.

Kahneman and Tversky (1979) develop a value function

which represents the values the decision maker places on

gains and losses as viewed from the reference point (See

Figure 3.1).

The value function is generally concave in the area of

gains and convex in the area of losses. It describes the

decision maker as risk averse in terms of possible gains and

risk seeking in terms of losses. The value function is

steeper for losses than for gains. Loss aversion is thus a
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Figure 3.1: Example of a Value Function
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significant property of the value function.

Preferences are relatively insensitive to small changes

of wealth but highly sensitive to changes in the reference

point. Tversky and Kahneman (1986) show that the reference

point can be shifted by merely changing the wording of the

choice problem.

Kahneman and Tversky (1979) describe the choice process

as consisting of at least two phases, (1) framing and

editing, and (2) evaluation/choice. The framing and editing

phase “consists of a preliminary analysis of the offered

prospects, which often yields a simpler representation of

these prospects” (1979, p. 274). This phase serves to

“frame” the effective acts, outcomes, and contingencies.

This process is ”controlled by the manner in which the

choice problem is presented as well as by norms, habits, and

expectancies of the decision maker" (Tversky and Kahneman,

1986, p. 8257). The evaluation phase is conducted by

evaluating the framed prospects and the selection of the

prospect with the highest value. Two methods of choosing

between prospects are distinguished by the theory: 1)

Selecting the dominant prospect; or 2) Comparison of

respective prospect values.

Tversky and Kahneman (1991) propose that the framing of

the prospects establishes a reference state which is used to

evaluate the outcomes. The initial reference state r can be
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interpreted as partitioning the choice state X into four

quadrants defined by treating r as the origin. The decision

maker is indifferent between any two outcomes, x“ )9 6 X

which lie along an indifference curve as long as xq and x2

belong to the same quadrant with respect to r. Separate

monotonic transformation of the two axes can shift the

reference state (origin) to new coordinates r1. Following

the transformation, an outcome in the positive quadrant will

be preferred to an outcome in a negative quadrant (See

Figures 3.2 and 3.3).

In this study it may be useful to imagine the subject

as standing on the origin-facing the first quadrant and the

x and y axis laid out on the floor. The change in the

initial reference point is induced by having the subject

figuratively turn toward the third quadrant and focus

attention to the prospect of a potential loss. This

rotation in reference is induced by providing (framing)

information in a negative manner. By giving the subject

information in terms of the probability of an unsuccessful

outcome, I attempt to create a representation that induces

loss aversion. In terms of market prices, the induced loss

aversion should lead to lower transaction prices than in the

market with positively framed information. I

The alternative framing can be interpreted as a

transformation function which shifts the reference state
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from r to rL Through the framing operation a change in

reference can turn a gain into a loss or vice versa. In a

risky choice problem, this transforms probabilities into

decision weights. Here a risky choice is defined as a

choice between gambles or prospects where there is

uncertainty as to the outcome. Riskless choice refers to a

condition where there is no uncertainty as to the outcome.

Tversky and Kahneman (1992) introduced Cumulative

Prospect Theory which extends and generalizes Prospect

Theory. This extension is important to this study in that

it allows the calculation of ratio scale values associated

with prospects. These values can then be used to compare

prospects in a manner comparable to Expected Utility Theory.

Cumulative Prospect Theory transforms the entire cumulative

distribution function. It employs the concept of capacity,

W, which is "a nonadditive set function that generalizes the

standard notion of probability." The theory asserts that

there exists a strictly increasing value function v: X —+ 3,

satisfying v(x0) = v(0) = 0, and capacities W+ and W“, such

that for f=(xulh), —msIsn,

th)==V(f’)+'V(f') (l)

V(f*)=}: n;V(xi) (2)
i=0
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Where:

f =.A sequence of pairs which yields xi if state A.i

occurs

V(f) = Value associated with the prospect

V(f‘) Value associated with the positive prospect

V(f’) = Value associated with the negative prospect

+

II = Decision weight associated with positive prospects

II Decision weight associated with negative prospects

V(x) = Value associated with the consequence.

The decision weights,

n+(f+) : (n5I000Ing) (4)

and

III-hf-) = (n:mr Ino) (5)

are defined by

an=W’(AiU UAn) -w*(AMU UAn) , Osisn-l (6)

nl’.=W’ (A_mU UAl.) -W‘ (A_mU UA1._1) , 1-msisO. (7)

Where: A = A state of nature where f=(xulg) which yields

xi if Ai occurs. Letting ni=ni+ if 120 and ni=nf if i<0, this
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reduces to

v<r>=Z niv(xi). (8)
i=~m

"The decision weight nf, associated with a positive

outcome, is the difference between the capacities of the

events 'the outcome is at least as good as x1' and 'the

outcome is strictly better than xi.' The decision weight n;

, associated with a negative outcome, is the difference

between the capacities of the events 'the outcome is at

least as bad as xi' and 'the outcome is strictly worse than

xi.' Thus, the decision weight associated with an outcome

can be interpreted as the marginal contribution of the

respective event, defined in terms of the capacities of W‘

and W‘ ." (Tversky and Kahneman, 1994)

In the case where the prospect is indexed by a

probability distribution p(Afl=¥hr it can be viewed as a

probabilistic or risky prospect (Xth)- In this case,

decision weights are defined by:

+

n2=w*(pi+-u fpn)-W (pid +"-+p%), Osisn-l, n;=w*(pn) (9)

I;=W'(p_m+ +pi)-W‘(p + +1011) , l-msiso, an=W'(p_m) . (10)

Tversky and Kahneman (1992) represent v (found in

Equation 8) as a two-part power function of the form:

X“ if x20

-A(-x)B if x<0 (ll)

V(x)={

w*(p) and w'(p) are represented as follows:

Y 6

w*(p)= p , W"(p)= p (12)
l

V (p5+(1-p)5) 5

 

H

(pY+(1-p)")
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Where: y Exponent associated with positive prospects

6 Exponent associated with negative prospects

A nonlinear regression procedure was used by Tversky

and Kahneman (1992) to estimate the parameters of Equations

(11) and (12) separately for each subject in their study.3

The median exponent of the value function was 0.88 for both

gains and losses. The median value of A, the loss aversion

coefficient, was 2.25, the median value of V was 0.61 and

the median value of 6 was 0.69.

Using the derived values for the parameters A, v, and

6, decision weights can be calculated corresponding to the

probabilities associated with a particular prospect. In

this setting, these derived decision weights are then used

to develop predictions for the expected share price under

Cumulative Prospect Theory. It is important to note that

the use of parameter values derived by Tversky and Kahneman

(1992) requires the assumption that subjects used in this

study have the same type and shape value functions and

decision weighting functions as the subjects in the original

work. (The assumption is necessary only for Hypothesis 2.)

This implies that any difference between predicted share

prices and experimentally derived equilibrium prices may be

 

3

Twenty-five graduate students from Stanford and the

University of California at Berkeley participated in the

study.
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due to the difference in parameter values. Appendix B

details the expectations derived from Cumulative Prospect

Theory. Appendix C details the expectations derived from

Expected Utility Theory.

This study assumes that the framing of the choice

problem results in different values being placed on the

shares/certificates by subjects in the two markets. In the

negative frame, the induced loss aversion decreases the

value associated with the prospect. The lower value placed

on the shares should be reflected in a willingness to pay

less for them. Subjects in this frame should seek to

minimize losses by the selling of certificates. Since

certificates have a one period life, there is no advantage

in holding the "losers" in anticipation of future price

increases.

In the positive frame, no loss aversion is induced so

traders should place a higher value on the shares than

subjects in the negative frame. The higher value placed on

the shares should result in higher prices in the positive

frame than in the negative frame. In the positive frame,

subject should anticipate gains from trading and seek to

maximize profits. It is expected that traders in the

positive frame will conform to predictions derived from-

Expected Utility Theory.

Predicted effects are tested using the following
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hypotheses stated in alternative form:

H1: Prices in the negatively framed markets will be

lower than prices in the positively framed markets.

H2: In the negative frame, Cumulative Prospect Theory is a

better predictor of observed market prices than

Expected Utility Theory.

Following Anderson and Sunder (1995), several

maintained hypotheses are used in the derivation of the

market predictions. They are: [1] Subjects are risk

neutral (Applicable only to Expected Utility predictions);

[2] Six or more subjects in a double oral auction yields an

approximation of perfect competition (Gresik and

Satterthwaite, 1983; Jamal and Sunder, 1991; Smith, 1994;

Friedman and Sunder, 1994); and [3] The point of

intersection between the market supply function and the

market demand function gives the equilibrium price and

quantity of the market (Plott, 1986; Smith, 1982; Friedman

.and’Sunder, 1994).



CHAPTER 4 - METHODOLOGY

This study reports two experiments, each of which is

replicated, for a total of four independent laboratory

markets. Experiment 1 includes markets 1 and 1A.

Experiment 2 includes markets 2 and 2A. In all experiments,

subjects were randomly assigned to markets. Subjects in

markets 1 and 2 received information presented strictly in a

positive frame. Subjects in markets 1A and 2A received

information presented strictly in a negative frame.

Equivalent information was presented to subjects in markets

1 and 1A.and markets 2 and 2A, The scenarios and outcomes

in markets 1 and 2 and 1A and 2A respectively were

identical.

4.1 METHOD

4.1.1 Subjects

Subjects in the experiments were graduate business and

economics students from Michigan State University and

Governors State University. Subjects in markets 1 and 1A

were from Michigan State University. Ten MBA students took

part in market 1. Market 1A consisted of nine MBA students.

Subjects in markets 2 and 2A were from Governors State

University. Market 2 consisted of ten graduate business

students. Market 2A consisted of twelve graduate business

students. Markets 1 and 1A were thirteen periods in length.

34
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Market 2 and 2A were fourteen periods in length. No subject

had prior experimental market experience.

4.1.2 Design

Experimental subjects (traders) were introduced to the

market procedure by the experimenter reading aloud detailed

trading instructions. Traders were also provided with

written instructions. Traders were free to ask questions

during the introduction of the procedures. Prior to the

start of the actual market, traders were given the

opportunity to practice trading in a zero (practice) trading

period. Actual trading did not begin until traders were

comfortable with the procedures. Appendix F contains a

sample of the experimental packet provided to the traders.

Trading was conducted using a double oral auction.

Trading was effected by traders verbally shouting bids to

buy or offers to sell at specific prices. Bids or offers to

buy or sell were recorded and displayed by the experimenter

using an overhead projector. No short selling was allowed

in the markets. Traders in each market were randomly

assigned to one of two trader types (Trader Type I and

Trader Type II). The two trader types had different

liquidating dividends that were paid at the end of each

period. This was done to generate gains from trading in the

market. At the beginning of each period, each trader was
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endowed with 10,200 francs. Before each trading period,

each trader was required to buy two certificates at a cost

of 100 francs each. Each certificate had a one period life

and was paid a single uncertain dividend at the end of the

period.

Table 4.1 Liquidating Dividends

Trader Type 1

Scenario Outcome Price Paid Dividend Gain(Loss)

Suaxsdhl 100 400 300

Unsuccessful 100 50 (50)

1kmkn1ype2

Scenan'o Outcome Price Paid Dividend Gain(Loss)

Suaxsdul 100 300 200

Unsuccessfiil 100 25 (75)

The act of buying the initial certificates serves to

establish an initial reference point for each trader.

Prospect Theory predicts that possible gains or losses

associated with trading and/or holding the certificates are

then valued in reference to the 100 francs paid for each

certificate. Both trader types in a given frame were faced

with either a potential loss or gain (See Table 4.1).

Before the start of each period, traders were given a

scenario that described a situation faced by a hypothetical

firm. There was a different scenario for each period. To
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promote comparability, equivalent scenarios and identical

outcomes were used in both the positive and negative

markets. In each scenario, the firm was faced with a

situation that may affect its share price.

The traders were given a probability that the outcome

would be successful or unsuccessful. Traders in each frame

received only part of the probability distribution. For

example, traders in the positive frame were only given the

probability that the outcome would be successful. Traders

in the negative frame were only given the probability that

the outcome would be unsuccessful (See Appendix D). Traders

in each market were given information as to the liquidating

dividend payable under either outcome.

Periods 1 through 8 of Experiment 1 had a probability

of success of 75%. In periods 9 through 12 the probability

of success was 85%. The odds of a successful outcome was

manipulated to test subject sensitivity to a change in

probability. In the negatively framed market the

probability of failure was 25% and 15% (1 minus the

probability of success). For markets 2 and 2A, the

probability of success was reversed. In periods 1 through 8

the probability of success was 85%. In periods 9 through 14

the probability of success was 75%. If the market results

are consistent with individual results, then traders should

react differently to the incomplete information. It is
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predicted that traders in the negative frame should

overweigh the probability of an unsuccessful outcome. This

prediction is consistent with Cumulative Prospect Theory

(Tversky and Kahneman, 1992) which predicts that low

probabilities tend to be overweighted.

At the end of each period, the outcome of the scenario

was announced. If the scenario had a successful outcome,

the high dividend amount was paid. If the outcome was

unsuccessful, the low dividend was paid. The determination

of the outcome was decided in advance by a single draw, with

replacement, from red and white balls in a bingo cage. The

distribution of the colored balls in the bingo cage was

determined by the probabilities stated in each scenario.

This was accomplished by using a bingo cage with twenty

balls. During periods when the probability of success was

75% (p = .75), the cage contained fifteen red balls and five

white balls. If a red ball was selected from spinning the

cage, it signified a successful outcome for the period. If

a white ball was selected from the cage, it signified an

unsuccessful outcome for the period. During periods when

the probability of success was 85% (p = .85) the cage

contained seventeen red balls and three white balls.

At the end of each period, dividends were paid and

traders computed their profit. Profits consisted of those

derived from dividends received for certificates held at the



39

end of the period plus net proceeds from trading (the buying

and selling of certificates). Following Ganguly et al.

(1991), trader profits are calculated as follows:

profits = X[Ef-Rf+z 052 Bj+D(N) (EC—xs+xb)] (13)

Where X = dollar-per franc conversion rate

EH = initial endowment in francs (10,000)

1% = amount of francs repaid at end of period

(10,000)

(A = selling price of I-th certificate sold

Eh = purchase price of j—th certificate bought

D(N) = dividends per certificate given state of

nature N

EC== initial purchased certificates

)g = number of certificates sold

)g = number of certificates bought

At the end of the experiment, francs were converted to 0.8.

dollars and traders were paid in cash.

A between groups design is used to examine the effect

of information framing. The explanatory variable consists

of information framing which is manipulated at two levels

(positive vs. negative). A within groups design is employed

to examine sensitivity to a change in stated probability of

success. Here, the explanatory variable consists of two

levels of the probability of success (75% vs. 85%). Market
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prices serve as the dependent variable.

4.2 MODEL PREDICTIONS

Expected Utility Theory predicts that market prices in

the positive and negative frame should be the same.4

Prospect Theory predicts that the framing of the information

presented to the markets should result in different values

being placed on the outcomes. The framing effect should

induce traders in the negative frame to place a lower value

on the outcomes than traders in the positive frame. This

difference in values should lead to lower market prices in

the negative frame than in the positive frame.

Traders in the negative frame should observe from the

operation of the market that the high dividend will be paid

75% to 85% of the time. The question is whether this

experience prompt a shift in their reference point or will

the reference point induced by loss aversion persist. The

literature on this point is mixed. The work by Coursey et

al. (1987) and Brookshire et al. (1987) suggest that

learning should take place and be reflected by a shift in

the reference point. The work by Kahneman et al. (1990)

suggests that reference points tend to remain stable. If

 

4

This paper assumes risk neutrality in the positive frame.

If traders are risk averse, this state would apply to

traders in both the positive and negative frames. This

state may lead to depressed market prices but it should not

affect prices differently in the two frames.
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this latter condition holds, negative frame prices should

remain significantly lower than positive frame prices

throughout the markets.



CHAPTER 5 - RESULTS

5.1 Results

Analysis of the results have been separated into two

sections for each experiment. Periods 1 through 8 are

analyzed separately from periods 9 through 14. This was

done because the predictions of Hypothesis 2 vary as a

function of the probability of success. The predicted

prices derived from both Cumulative Prospect Theory and

Expected Utility Theory are dependent upon the stated

probability of success. In periods 1 through 8, the

probability of success is 75%, whereas in periods 9 through

14 the probability of success is 85%. To facilitate

comparisons between predicted prices and observed market

prices the periods were separated.

5.1.1 Experiment 1

Period probability and outcomes for Experiment 1 are

listed in Table 5.1. In Experiment 1, the outcomes for

periods 3, 4, and 12 were unsuccessful. An unsuccessful

outcome denotes that in the scenario presented to the

traders the hypothetical firm went bankrupt. Accordingly,

the low liquidating dividend was paid. All other periods

had a successful outcome. A successful outcome denotes that

the firm survived and the high liquidating dividend was

paid. The probability of a successful outcome was 0.75 for

42
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Table 5.1: Experiment 1 Outcomes

PERIOD PROBABILITY AND OUTCOMES

Period Probability of Success Outcome

1 0.75 Successful

2 0.75 Successful

3 0.75 Unsuccessful

4 0.75 Unsuccessful

5 0.75 Successfiil

6 0.75 Successful

7 0.75 Successfill

8 0.75 Successfiil

9 0.85 Successful

10 0.85 Successful

l 1 0.85 Successful

12 0.85 Unsuccessful

0.85 Successfulu
—
I

w
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periods 1 through 8, with periods 9 through 13 having a 0.85

probability of a successful outcome.

The mean price was calculated for each period. Figure

5.1 graphically shows this information for periods 1

through 13.The first four periods in each market are

generally considered to be learning periods in which traders

become familiar with how the market operates (Friedman and

Sunder, 1994). These periods are discussed in some detail

but the majority of the analysis is confined to periods 5

and subsequent periods.

In periods 5 through 13 the prices in the positively

framed market were higher than those in the negatively

framed market. These results are consistent with the

prediction in Hypothesis 1.

The prices in the two markets were examined to

determine if there was a significant difference between data

generated in the positively versus the negatively framed

markets. Nonparametric statistical analysis was used for

this task due to the unknown nature of the distribution of

market prices in experimental markets. Often, such data

appears to be highly nonnormal (Davis and Holt, 1993;
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Table 5.2: Experiment 1 Comparisons

Outcome

m
C
m
m
m
m
m
m
m
C
C
m
m

Prob. of Wilcoxon’s

Success

.75

.75

.75

.75

.75

.75

.75

.75

.85

.85

.85

.85

.85

U

14.0

36.0

24.0

13.5

53.5

14.0

40.5

11.0

0.0

0.0

0.0

0.0

0.0

Mann-Whitney ‘ s

W

142.0

354.0

294.0

181.5

119.5

80.0

118.5

89.0

91.0

45.0

78.0

66.0

78.0

.0027

.0001

.0001

.0009

.2917

.0004

.0153



47

Friedman and Sunder, 1994). Table 5.2 contains the results

of a Mann-Whitney analysis of the null hypothesis assumption

that the data generated by corresponding positive and

negative periods come from the same distribution.

In period 5, it is not possible to reject the null

hypothesis assumption that the data is derived from the same

distribution (p = 0.2917). In periods 6 through 13, the

data suggests that prices in the two markets are

significantly different. This finding is consistent with

the prediction of Hypothesis 1. A similar analysis using

Student’s t-test yields the same overall results. Table 5.3

contains the results of this analysis.

Hypothesis 2 predicts that in the negatively framed

markets Cumulative Prospect Theory would be a better

predictor of prices than Expected Utility Theory. In

periods 1 through 8, where the probability of a successful

outcome is .75, the price predicted using Expected Utility

Theory is 312.50 francs. The predicted price using

Cumulative Prospect Theory is 201.56. To analyze the

predictive power of the two models, the absolute value of

the difference of obtained prices from model predictions for
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TABLE 5.3: Student’s t-Test Comparisons

EXPERIMENT l

Penod p

' 1 .002

2 .000

3 .000

4 .001

5 129

6 000

7 .030

8 .000

9 .000

10 .002

11 .000

12 .000

13 .001

§
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each market was calculated.5 .A graphic representation of

the difference calculations are contained in Figure 5.2.

Figure 5.2 shows the absolute value of the difference for

Market 1 where the information was presented to traders in a

negative manner. From the graph it is difficult to

determine which model has greater predictive power. To

facilitate the analysis, a Mann-Whitney (M-W) test was

conducted comparing the difference generated by the two

models. The results of the analysis suggests that for

periods 5 through 8 Cumulative Prospect Theory better

organizes the market data (p = 0.043). For periods 9 though

13 the data suggests that Expected Utility Theory is the

better predictor (p = 0.016). Table 5.4 contains the

results of the Mann-Whitney analysis for Markets 1 and 1A

and Markets 2 and 2A.6

 

5

This difference was calculated by subtracting the average

period transaction price from the predicted price. The

result was then divided by difference between the maximum

liquidating dividend and the predicted price. The absolute

value of the calculation was used to eliminate sign

differences.

6

A similar analysis was conducted using the Students t-test.

The results of this analysis is similar to the results from

the Mann-Whitney analysis. Results of the t-test analysis

may be found in Appendix E.
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Table 5.4: Comparison of Predictive Power

Mann4Whitney Test

EXPERIMENT 1 (MSU RESULTS)

FRAME/PERIODS BEST PREDICTOR

NEGATIVE 5-8 CPT (p = 0.043)

NEGATIVE 9-14 EUT (p = 0.016)

EXPERIMENT 2 (GSU RESULTS)

NEGATIVE 5-8 CPT (p = 0.021)

NEGATIVE 9-14 NO DIFFERENCE

CPT - Cumulative Prospect Theory EUT - Expected Utility Theory

No prediction was made about market reaction to the

change in the probability of success that occurred between

periods 8 and 9. Sensitivity to this change was measured

through an analysis of the reaction of prices to the change

in the probability of success. The Scheffe method of

simultaneous interval estimation was used to examine all

transaction prices in each period. Results are contained in

Table 5.5. In the positively framed market (Market 1), a

significant difference was found between prices in periods 7

and 8. Periods 6, 7, and 8 were also found to be

significantly different from periods 9, 10 and 11. No

significant differences were found between periods 9, 10 and

11.

 



52

Table 5.5: SENSITIVITY TO CHANGE IN PROBABILITY

MARKET 1 (POSITIVE FRAME)

PERIOD 6 7 8 91011

6

7

8 at

9 are:

10 areal:

11 see

* Denotes significant difi‘erence at 0.05 level.

Table 5.6 contains a similar analysis that was

conducted on prices taken from the negatively framed market

(Market 1A). Prices in periods 6 and 7 were found to be

significantly different from prices in period 8. Prices in

periods 6, 7, and 8 were found to be significantly different

from those in periods 9, 10 and 11. No significant

differences were found between periods 9, 10 and 11. These

observations suggest that prices were sensitive to the

change in the probability of a successful outcome. Prices

did increase as predicted, however the magnitude of the

increase was greater than predicted.7

 

7

.A similar analysis was conducted for the GSU (Experiment 2)

data. No significant differences were found between the

relevant periods.
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Table 5.6: Sensitivity to Change in Probability

Market 1A (Negative Frame)

PERIOD 6 7 8 91011

6

7

8 I: It!

9 Ii! 4: 4-

10 4- lit at

11 a e s

* Denotes significant difference at 0.05 level.

5.1.2 Experiment 2

Experiment 2 consisted of Markets 2 and 2A. In

Experiment 2, the sequence of probability of success was

reversed. In periods 1 through 8, the probability of a

successful outcome was 0.85. In periods 9 through 14 the

probability of a successful outcome was 0.75. This reversal

was undertaken to control for possible order effects that

may be present in Experiment 1.

Period probability and outcomes for Experiment 2 are

listed in Table 5.7. The outcomes for periods 7, 10 and 13

were unsuccessful. All other periods had a successful

outcome.

As in Experiment 1, the mean price for each period was

calculated. Figure 5.3 graphically shows the this
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Table 5 . 7: Experiment 2 Outcomes

PERIOD PROBABILITY AND OUTCOMES

Probability of Success

0.85

0.85

0.85

0.85

0.85

0.85

0.85

0.85

0.75

0.75

0.75

0.75

0.75

0.75

Outcome

Successful

Successful

Successful

Successful

Successfiil

Successful

Unsuccessful

Successful

Successful

Unsuccessful

Successful

Successful

Unsuccessful

Successful
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information for periods 1 through 14. As can be seen from

the graph, prices in the periods 5 through 9 are lower in

the negatively framed market than prices in the positively

framed market. This observation is consistent with the

prediction in Hypothesis 1. In periods 10 through 14 prices

in the positively framed market are lower that prices in the

negatively framed market. This observation runs counter to

the prediction in Hypothesis 1.

Table 5.8 contains the results of a Mann-Whitney

analysis of the data derived from periods 1 through 14.

Prices obtained in each period from the negatively and

positively framed markets were compared to determine if they

differed significantly. In periods 5 through 9, the data

suggests that the prices in the negatively framed market

were significantly lower than prices in the positively

framed market. A similar analysis using Student’s t-test

found comparable results (See Appendix E).

Starting with period 9, the probability of success

changed from .85 to .75. In periods 9 through 14,

transaction prices in the negative frame were only

significantly lower than prices in the positive frame in

period 9. In periods 10 through 14, the prices in the

negative frame were significantly higher than prices in the

positive frame. These observations are not consistent with

the prediction of Hypothesis 1.
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Tabfl13.5.8:

Outcome Prob. of “filcoxon’s

Success U

S .85 13.0

S .85 .00

S .85 117.0

S .85 3.5

S .85 12.0

S .85 .00

U .85 .00

S .85 10.0

S .75 16.0

U .75 16.0

S .75 .00

S .75 10.0

U .75 .00

S .75 .00

Experiment 2 Comparisons

Mann-Whitney ‘ s

W

118.0

190.0

327.0

362.5

387.0

420.0

222.0

55.0

103.0

107.0

55.0

65.0

91.0

153.0

.0000

.0006

.0000

.0003

.0189

.0002

.0005
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As in Experiment 1, the absolute value of the

difference of market prices from predicted prices was

calculated. Figure 5.4 contains the graphic representation

of these calculations. In the negatively framed market for

periods 5 through 8, the bias from Cumulative Prospect

Theory predicted prices is less than the bias from Expected

Utility Theory predicted prices.

In Market 2A.where the information was presented in a

negative manner, the data suggests that in periods 5 through

8 Cumulative Prospect Theory is the better predictor (p =

0.021). In periods 9 through 14 the analysis suggests that

there is no significance difference in predictive power

between the two theories.

5.2 Parameter Estimation

Predictions for market prices in the negative frame

were calculated using parameters developed by Tversky and

Kahneman (1992). Based upon data from the markets described

in this study, new parameters were estimated. These new

parameters and those calculated by Tversky and Kahneman are

contained in Table 5.9.

The new parameters were developed using nonlinear

regression based upon the equation (see Chapter 3, equation

12) developed by Tversky and Kahneman (1992). Estimates

were calculated for each period individually. The median
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value for all periods is the number displayed in the tables.

No predictions were made as to the relative values of

derived parameters compared to those developed by Tversky

and Kahneman.

Table 5.9: Parameter Estimation

Positive Frame

7 5 w+ ‘w'

Tversky & Kahneman 0.61 0.69 0.568 0.294

New Estimate 0.66 0.67 0.608 0.294

Ihmpfiwanume

_y - 6 w+ ‘w'

Tversky & Kahneman 0.61 0.69 0.568 0.294

New Estimate 0.61 0.67 0.565 0.294

Table 5.10 also contains comparisons of the decision weights

(w +and w*') as calculated using the parameters developed by

Tversky and Kahneman and the parameters derived from data

generated in this study.

For the purposes of this analysis, the data generated

in the corresponding markets at Michigan State University

(MSU) and Governors State University (GSU) were combined.

Comparison of the parameters derived by Tversky and Kahneman

 

8 The median value was selected following Tversky and

Kahneman's (1992) use of the median in the determination of

their parameters.
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with those derived from data from this study reveals that

there is very little difference in the figures (See Table

5.10). Due to the derivation procedures no tests were

conducted to determine if any differences were significant.

In the positive frame the largest difference was for

parameter y. Here the difference was .05. The difference

for parameter 6 was .02. In the calculation of decision

weight Rf, there is no difference.

In examination of the parameters for the negative

frame, the only difference exists for parameter 6. Here the

difference is .02. There is essentially no difference in

the calculation of either set of decision weights. These

results suggest it was not unreasonable to use the

parameters derived by Tversky and Kahneman (1992) in

predicting market prices in this study.



CHAPTER 6 - DISCUSSION

Following from the assumption of the principle of

invariance, Expected Utility Theory predicts that prices in

the positively and negatively framed market should not

differ. Cumulative Prospect Theory predicts that how the

choice problem is framed leads to a reference-point based

analysis of the problem by the decision makers. Through the

operation of loss aversion, prices in the negatively framed

market should be significantly lower than prices in the

positively framed market. The results of this study,

although mixed, suggest that framing effects may exist in

asset markets.

Hypothesis 1 predicts that prices in the negatively

framed markets would be lower than prices in the positively

framed markets. With the exceptions of periods 10 through

14 of Experiment 2, prices in the negatively framed markets

were significantly lower than prices in the positively

framed markets. This suggests that in all but five of

twenty-three periods analyzed, or 78.26 percent of the

periods, the prices were lower in the negatively framed

markets.9

 

9

These findings run counter to the predictions derived from

outcome salience. Outcome salience predicts that

emphasizing the positive outcome results in risk avoidance,

whereas emphasizing the negative outcome results in risk

62
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The data from periods 10 through 14 of Experiment 2

fail to replicate the results of Experiment 1. Several

factors may be responsible this outcome. The change in the

subject pool is one possible factor. Subjects in Experiment

1 were students at Michigan State University (MSU).

Subjects in Experiment 2 were students at Governors State

University (GSU). Characteristics of the student bodies at

the two universities are somewhat dissimilar. The students

at GSU tend to be older. The average age of undergraduate

students at GSU is in the early thirties. GSU also has less

stringent admission requirements. However, the impact of

these differences upon subject behavior in the experimental

markets is unclear. An ANOVA analysis was conducted to

determine if there was a significant effect with school (MSU

vs. GSU) as the independent variable and average period

price as the dependent variable. No significant main effect

was found (p = 0.126). This finding suggests that the

failure of Experiment 2 in replicating Experiment 1 was not

due to differences in the students traders at the two

schools.

Theory suggests that the iterative process in these

markets leads to learning as the traders become acquainted

with the operation of the experiment. It is therefore

 

seeking. This suggests that lower prices should be found in

the positively framed markets.



64

important to note whether, across market periods, the prices

reflect diminishing of the framing effect and a movement

towards the same prices as the traders in the positively

framed markets? Lower prices in early trading periods would

show evidence of this reversal of the manipulation followed

by a movement toward prices found in the positively framed

markets. Examination of the data demonstrates that in

Experiment 1, starting with period 5, prices in the

negatively framed market were lower than those in the

positively framed market. In fact, in periods 6 through 13

prices in the negatively framed market were significantly

lower than those in the positively framed market. This

observation is consistent with Hypothesis 1 and suggests

that the framing effect did not diminish across periods.

In Experiment 2, in periods 5 through 9 prices in the

negatively framed market were lower than those in the

positively framed market. However, in periods 10 through 14

prices in the negatively framed market exceeded those in the

positively framed market. This suggests that the framing

effect did diminish over time or that the manipulation was

not effective. A possible alternative explanation of this

result may be found in an examination of when in the

experiment this effect takes place. Prices in the

negatively framed market start to exceed those in the

positively framed market in period 10. This is shortly
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after the change in probability of a successful outcome that

took place in period nine. The change in probability from

.85 to .75 may have confused traders in the market.

Evidence for this conjecture may be found in the fact that

with the reduction in the probability of success prices

should have declined relative to the prices before the

change. An examination of market prices reveals that rather

than declining, prices increased or remained constant after

the change. This result is evident in both the negatively

and positively framed markets.

Hypothesis 2 predicted that in the negatively framed

markets Cumulative Prospect Theory would be a better

predictor of prices than Expected Utility Theory. The

results of the Mann-Whitney comparison of the absolute value

of the difference from prices predicted by the two theories

suggests that in two of the four conditions (See Table 5.5)

Cumulative Prospect Theory appears to the better predictor.

Expected Utility Theory appears to the better predictor only

in one condition with no significant difference found in the

other condition.

The decision weight parameters derived from market data

in this study closely resemble the results derived by

Tversky and Kahneman. The Tversky and Kahneman data was

developed from individual decision behavior. The closeness

of the parameters may suggest that market level outcomes may
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develop in a similar fashion to individual outcomes in this

setting. Much debate exists regarding the differences

between individual and market behavior. The development of

parameters from the results of this study is not a central

thrust of this paper. However, it may suggest that further

study along these lines may be fruitful.

Economic theory assumes that rational agents are the

actors in the marketplace. Research in human decision

making has shown that decision biases do exist and are

predictable. The results of this study demonstrate some

support for the theory that a framing bias can be sustained

in a market setting. The manner in which information is

presented to the market may affect the market's reaction.

Although the existence of the bias is not consistent across

markets and periods, its presence cannot be ignored. It

should also be noted that in each instance initial

transaction prices (periods 1 through 4 not discussed in

this paper) are closer to that predicted by Cumulative

Prospect Theory than that predicted by Expected Utility

Theory. This suggests that initial transactions may be more

susceptible to framing effects. If this is true, it may

provide an opportunity for manipulation of prices for short

periods.

The results, while not conclusive, indicate bias may be

induced in a market setting through the manner in which
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information released to the market is framed. The primary

contribution of this research is the finding that the

results found in psychology decision making studies may be

replicated in an economic setting. This suggests that the

decision making biases found in non-economic settings may

exist in markets. However, the bias found in this study

does not show evidence of being systematic in nature as was

found in the psychology studies. This may be due to flaws

in the design of this study or may suggest that the nature

of biases found in market settings may somehow differ form

those described by psychologist.

Further study of how-bias may be introduced in market

settings may help to shed light on the formation of prices

in the market. This study examines a narrowly prescribed

set of conditions. Examination of other settings which may

promote bias should be undertaken to determine whether

results found here may be replicated in asset markets.
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APPENDIX A

Problem used by McNeil et al. (1982):

Problem 1 (Survival frame)

Surgery: Of 100 people having surgery 90 live through the

post- operative period, 68 are alive at the end of the first

year and 34 are alive at the end of five years.

Radiation Therapy: Of 100 people having radiation therapy all

live through the treatment, 77 are alive at the end of one

year and 22 are alive at the end of five years.

Problem 1 (Mortality frame)

Surgery: Of 100 people having surgery 10 die during surgery

or the post-operative period, 32 die by the end of the first

year and 66 die by the end of five years.

Radiation Therapy: Of 100 people having radiation therapy,

none die during treatment, 23 die by the end of one year and

78 die by the end of five years.

68
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APPENDIX B

Cumulative Prospect Theory

Calculations for Trader Type I (Negative Frame)

V(gain) = 300‘0'88’ = 151.31

 

v(loss) = —2.25(—50) ‘0-88’ = 70.35

(0.61)

w’(0.75) = 0'75 1 = 0.568

(0.75(0.61) + (1_O.75)(O.6l))(0.6l)

(0.69)

w‘(0.25) = 0'25 = 0.294 

1

(0.25‘0-69) + (1-0.25)(0.69))(m)

V(f) = 0.568(15l.3l) + O.294(70.35) = 106.63

The expectation of the share price is calculated as follows:

The above calculation of V(f) gives a value associated

with the risky prospect. The following calculation transforms

the value back into francs ( F[V(f)] ).

Set F[V(f)] = v(x), and solve for x

106.63 = X'88

x = 201.56 (in francs)

The expected share price is then equal to: 201.56
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.APPENDIX C

Expected Utility Theory

Calculations for Trader Type I

E(price) = p(high dividend) + q(low dividend)

E(price) = .75(400) + .25(50)

E(price) 312.50
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.APPENDIX D

Positive Frame

PERIOD 1

You own two shares of stock in the Purple Construction Company

for which you paid 100 francs each. The Purple Co. has

suffered through two straight years of losses and is on the

verge of bankruptcy. Its last hope is in securing a new

contract to construct a proposed elementary school for a local

town. If the Purple Co. is successful in winning the contract

it will survive and the price of its stock will rise to 400

francs.

A spokesman for the Purple Co. states that there is a 75%

chance the company will get the contract. (The validity of

this statement is not in question.)

Negative Frame

PERIOD 1

You own two shares of stock in the Purple Construction

Company for which you paid 100 francs each. The Purple Co.

has suffered through two straight years of losses and is on

the verge of bankruptcy. Its last hope is in securing a new

contract to construct a proposed elementary school for a

local town. If the Purple Co. is not successful in winning

the contract it will not survive and the price of its stock

will fall to 50 francs.

A spokesman for the Purple Co. states that there is a 25%

chance the company will up; get the contract. (The validity

of this statement is not in question.)
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.APPENDIX E

Table 5.10: t-Test Comparison of Predictive Power

Cumulative Prospect Theory Versus

Expected Utility Theory

 

EXPERIMENT 1 (MSU RESULTS)

FRAME/PERIODS BEST PREDICTOR

NEGATIVE 5-8 CPT (p = 0.032)

NEGATIVE 9-14 EUT (p = 0.018)

EXPERIMENT 2 (GSU RESULTS)

NEGATIVE 5-8 CPT (p = 0.002)

NEGATIVE 9-14 No DIFFERENCE

 

 

 

 
 

 

 

   
 

CPT - Cumulative Prospect Theory EUT - Expected Utility Theory
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.APPENDIX F

FORM

EXPERIMENTAL PACKET

SUBJECT
 

STUDY
 

DO NOT OPEN UNTIL INSTRUCTED TO DO SO

DO NOT TURN TO THE NEXT PAGE UNTIL INSTRUCTED TO DO SO
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GENERAL INSTRUCTIONS

This is an experiment in the economics of market decision

making. The instructions are simple and if you follow them

carefully and make good decisions you may earn a considerable

amount of money which will be paid to you in cash.

We are going to conduct a market in which you will be a

participant in a sequence of market days or trading periods.

On the next page you will find a sheet labeled Dividend Value

which describes the value to you of any decisions you might

make. You are not to reveal this information to anyone. It

is your own private information.

The currency in these markets is francs. Francs will be

converted to dollars at an exchange rate to be announced at

the end of the experiment.

During each market period you will be free to buy or sell

units as you Choose. Your earnings can come from two sources:

from trading and from the liquidating dividend value of units

you hold at the end of the period. Trading earnings can

result from buying and selling units. If you buy a unit and

resell it to another participant at a higher price, then you

make a profit which is yours to keep as earnings. Or, if you

sell a unit and buy it back at a lower price, you make a

profit. However, if you sell a unit at a price lower than the

price you paid, then you incur a loss which you must absorb.

Thus, buying and selling to other participants can result in

either trading profits or losses.

Earnings from the liquidating dividend value of units held at

the end of the period occur as follows. The liquidating

dividend value is like a resale to the experimenter at a set

price. Examine the sheet labeled Dividend Value. You will be

paid this amount for each unit held at the end of the trading

period. Note that there are two dividend values listed. The

successful dividend amount will be paid if the outcome of the

scenario is successful. The unsuccessful dividend amount will

be paid if the outcome of the scenario is unsuccessful. The

outcome of each scenario will be announced at the end of each

period. Your earnings from the liquidating dividend payment

is equal to the number of units held at the end of the period

multiplied times the appropriate liquidating dividend.

Your total earnings will equal earnings from trading

activities plus earnings from end of period liquidating

dividends.
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DIVIDEND VALUE

The dividend amounts listed on this sheet is your own private

information. You are not to reveal this information to

anyone.

Successful Dividend: 300

Unsuccessful Dividend: 25
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PERIOD INSTRUCTIONS

At the beginning of each period, you will be given 10,200

francs for your use in trading during the period. Prior to

the start of the period, you will be required to purchase

two certificates at a price of 100 francs for each

certificate. A.total of 200 francs will be deducted from

your cash on hand. You are to record this transaction on

line 0 of your Information and Record Sheet. The

certificates represent shares of stock in a hypothetical

company. You will also be given information (a scenario)

regarding a situation faced by the hypothetical company.

You will then be given a five minute trading period during

which you are able to trade your certificates with other

traders in the market. At the end of the period, the

outcome of the scenario faced by the company will be

announced. The outcome of each period has been

predetermined in advance by an independent draw, with

replacement, from a bingo cage containing red and white

balls. For each period, the number of red and white balls

in the bingo cage matched the probability distribution

described in the scenario. The draw for Period 0 is just

for illustrative purposes.

I l' l E l' E J

1) All transactions are for one certificate at a time.

After each of your sales or purchases you must record the

PRICE at which the deal (transaction) was made on your

Information and Record Sheet in the appropriate column.

Each deal (transaction) you consummate should be listed in

the same order as consummated on the Information and Record

Sheet, beginning with Line 1.

2) After each transaction, you must calculate and record

your new certificate balance and your new francs-on-hand

balance. Each sale should this balance, and each purchase

should decrease this balance. The francs-on-hand balance

must never go below zero.

3) At the end of each trading period, you are to calculate

your earnings from the period. This is done by first

calculating your earnings from certificates held at the end

of the period (Line 19). You then add lines 18 and 19.

From this subtotal you then subtract 10,000 francs (Line

20). The resulting total is then entered on line 21. These

calculations give your end of period net profit.
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4) At the end of the experiment you are to list the profit

earned in each period on the Earnings Summary Sheet (at the

end of the eXperimental packet). This will serve as the

basis for your payment for participating in the experiment.

At the end of the experiment the experimenter will tell you

the exchange rate to be used to convert your francs to

dollars. You will be paid the amount you earn.
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You may buy and sell certificates during each period. The

transactions will take place in a market organized as

follows. The market will be conducted over a number of

periods (The experimenter will tell you when the experiment

is over). Each period will last for five minutes. Anyone

wishing to buy or sell a certificate must raise her or his

hand and make a verbal bid to buy or offer to sell Qne

certificate at a price he or she specifies. Any subsequent

(following) bid to buy must be at a higher price to be

admissible in the market. Conversely, any subsequent offer

to sell must be at a lower price to be admissible in the

market. If a bid or offer is accepted, a binding contract

has been closed for a single certificate. The two parties

to the transaction must record the transaction on their

Information and Record Sheets. Any ties in bids, offers, or

acceptances will be resolved by random choice among the

parties involved.

Except for bids, offers, and acceptances, you are not to

speak to anyone else. There may be many bids and offers

that are not accepted. You are free to keep trying as often

as you like to negotiate a sale or purchase. You are free

to make as much profit as you can.
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ZERO PERIOD EXAMPLE

Below is an example of the trading process. To illustrate how

the market works, you will take part in this example. Each

trader has been assigned a trader number (This number may be

found on your period 0 Information and Record Sheet). You are

to read aloud, in the order listed, the statement following

your trader number. The experimenter will then record your

bid or offer and it will be displayed on the screen by the

overhead projector.

REMEMBER: A.bid signifies that you want to buy a certificate

at the stated price. .An offer signifies that you want to sell

a certificate at the stated price. If you accept a bid, it

means you are selling one of your certificates. Conversely,

if you accept an offer it means you are buying a certificate

from another trader.

As you buy or sell certificates in this example, remember to

record the transaction on your Information and Record Sheet

for period 0.

TRADER 3: "3 bids 5"

TRADER 5: "5 offers 50"

TRADER 4: "4 bids 10"

TRADER 7: ”7 offers 25"

TRADER 6: "6 accepts the offer of 25"

(Trader 6's acceptance of the offer means that a transaction

has taken place. Once this happens, all prior bids and offers

are void and the process starts anew.)

TRADER 1: "1 bids 8

TRADER 6: "6 offers 27"

TRADER 3: "3 bids 12"

TRADER 5: "5 offers 22"

TRADER 1: "1 accepts the offer of 22"



(Another transaction has taken place.

offers

TRADER

TRADER

TRADER

TRADER
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are voided.)

6:

3:

2:

"6 bids 15"

"3 offers 20"

"2 bids 17"

"3 accepts the bid of 17"

All prior bids and
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Sample

TRADER NO.

INFORMATION AND RECORD SHEET

Period: 0 Period Outcome:

(U or S)

Dividend: Successful 32 Unsuccessful___12

Transaction W Certificates on Frmcs I

Number Sale Purchase Hand on Hand

sumi 0 team

( 0

E 2

1 3

4

5

I 6

7

E a

17 TotalCerfificateEarmngs=DividendRateX

Certificatesonhsndatendoftbeperiod

' l8 FrancsonHandattheEndoftbePetiod

. A 19 Subtotal(Addlineal7&18)

20 Less: Deduction of 10,000 Francs 401000

f 21 EndofPeriod Net Pmtfi  
Tom:Makeabidoracceptanofl‘er Tom:Makemofferoracceptabid
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PERIOD I

You own two shares of stock in the Purple Construction Company

for which you paid 100 francs each. The Purple Co. has

suffered through two straight years of losses and is on the

verge of bankruptcy. Its last hope is in securing a new

contract to construct a proposed elementary school for a local

town. If the Purple Co. is not successful in winning the

contract it will not survive and the price of its stock is

expected to drop to 25 francs. You paid 100 francs per share

for the two shares you hold.

A spokesman for the Purple Co. states that there is a 25%

chance the company will not get the contract. (The validity

of this statement is not in question.)
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TRADER NO.

INFORMATION AND RECORD SHEET

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   
 

 

 

 

   

Pcfio¢_ Period Outcome: (U or S)—

Dividmct Successfulfl UnsucccssfinlJL

I Transaction W chfificatcs PM

Number Sale Purchase on Hand on Hand

START 0 10,200

0

l

2

3

4

5

6

IF 7

8

9

10

11

12

H 13

I 1.

15

fl 1.

17 Total CatificatcEamings =DividcndRateX

Certificates on hand at end ofthefiriod

18 FrancsonHandattthndofflicPcriod

l9 Subtoml(Addlincsl7&l8)

20 Less: Deduction of 10,000 Francs —1 0,000

21 End«>me,eLPm . 

Tom:Makcabidorwoeptanoffcr Tom:Makcanofi‘aorwceptah'd
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