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ABSTRACT

DEBIASING THE FRAMING EFFECT:
ANALYTICAL PROCESSING AND EXPLICIT WARNING

Akbulut, Ezgi
M.B.A., Department of Business Administration
Supervisor: Assoc. Prof. Dr. M. Sinan Gontil

September 2015, 96 pages

The various debiasing methods of framing effect have been under
investigation on different subject profiles for the last two decades. The
purpose of the current study is to investigate the separate effects and as well
as the interactions of two debiasing methods on risky-choice framing:
encouraging analytical processing and giving explicit warning. A
questionnaire consisting of gambling tasks was filled by the subjects who
were randomly selected METU undergraduate students from different
departments. A Framing Effect Susceptibility Ratio (FESR) was calculated for
each subject and the results did not indicate any significant difference in
magnitude of framing effect between students from quantitative-based
departments and social science-based departments in the control group.
Separately applied debiasing methods and also their interaction failed to
result in a steady decrease in the susceptibility level of framing effect in both
student groups. Further research with students from less number of
departments can be conducted and goal framing can also be investigated in

the future with the same debiasing methods used in this research.

Keywords: Framing effect, debiasing method, risky choice framing, decision

analysis
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CERCELEVEME ETKISINT ONLEMEK:
ANALITIK DUSUNME VE ACIK UYARI

Akbulut, Ezgi
Yiiksek Lisans, Isletme Boliimii
Tez Yoneticisi: Dog¢. Dr. M. Sinan Gontil

Eyliil 2015, 96 sayfa

Cerceveleme etkisini Onleyen c¢esitli metotlar farkli katilimci profilleri
tizerinde son 20 yildir arastirilmaktadir. Bu tezde, katilimcilar analitik
diistinmeye tesvik edilerek ve acik uyari sunularak, bu iki yontemin risk
tabanli ¢erceveleme etkisi tizerindeki ayr1 etkileri ve etkilesimleri
incelenmistir. Orta Dogu Teknik Universitesinin farkli béliimlerinden
rastgele secilmis lisans o0grencileri tarafindan doldurulan sans oyunu igerikli
anket tizerinden, her katimci icin Cergeveleme Etkisi Duyarlilik Orani
(CEDO) hesaplanmustir. Calismanin sonuglarina gore, kontrol grubundaki
matematik agirlikli boltimler ile sosyal bilim boliimlerinden gelen 6grenciler
arasinda kayda deger bir duyarhlik farki gozlemlenmemistir. Ayrica, analitik
diisiinme ve agik uyar1 yontemlerinin ayri ayr1 ve etkilesimli sunumlar:
incelendiginde, tiim katimc1 gruplarm tizerinde iki yontemin de
cerceveleme etkisini azaltan bir etkisi bulunmamustir. Ileriki dénemlerde
bolim cesitliliginde kisitlamaya gidilebilir. Ek olarak, bu c¢alismada

kullanilan metotlar gelecekte amag cerceveleme tizerinde de incelenebilir.

Anahtar Kelimeler: Cerceveleme etkisi, azaltic1 yontemler, riskli tercih

cerceveleme, karar analizi
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CHAPTER 1

INTRODUCTION

1.1 Bounded Rationality and Framing Effect

Decision making is a part of life. We make decisions everyday consciously or
automatically. These decision tasks may be as simple as to deciding on the
brand of yoghurt to buy for dinner, or very hard as to choosing which
treatment to take to treat a fatal liver cancer. Whether the decision process is
straightforward or complicated, the decision maker evaluates the available
options and chooses the one with maximum value or utility, in favor of being

rational (Lovett, 2006).

On the other hand, the rationality of human decision-making has its
limitations. Simon (1956) argued that due to limited cognitive capacity and
time pressure, a human mind is adapted to find quick and easy ways
(heuristics) to make decisions. His analyses resulted in a term called
“bounded rationality”, which redefines the human mind as being partly
rational. When there is risk and uncertainty, the decision-making process
becomes complicated and human mind switches to use heuristics as short-
cuts, which leaves room for cognitive biases. Cognitive bias is a type of error
in judgment and decision making that may occur due to cognitive
limitations, emotional motivations and/or environmental factors (Wilke and

Mata, 2012). When people use faulty cues to make interpretations about the

1



external world, the result may be an irrational decision. Experts have been
investigating these biases and their current & prospective debiasing
methods. This study focuses on one of these cognitive biases; the framing

effect.

When people face with a decision problem that includes risk and
uncertainty, they evaluate the options with respect to their perception of risk
and then find a solution. However, rather than the risk perception, the
problem itself stimulates the solution to that decision problem. Going back to
the sample decision problems in the beginning, let's assume you go to
supermarket to buy yoghurt. You read the label on the package as “80% non-
fat” and decide to buy that yoghurt. If the label says “20% fat”, would you be
still willing to buy that brand? Similarly, imagine that you are a patient
suffering from a fatal liver cancer. Your doctor offers you to undergo a
critical surgery, which has a mortality rate of 95%. You evaluate this offer
and reject it because the mortality rate is too high. If the doctor mentioned it

as “survival rate of 5%”, would you still reject the surgery?

In each scenario above, the given options are logically equivalent; yet
different decisions are made based on the way the information is “framed”.
Framing effect, named by Kahneman and Tversky (1981), occurs when the
judgments and decisions are influenced with respect to the description of
options, either positively or negatively. Proven by Asian Disease Problem of
Kahneman and Tversky (1981) (which will be described in detail in Chapter 2
of this study), people are more likely to take risks when the decision
alternative is presented in a negative frame (loss-frame) but in contrast, they

avoid risk when a positive frame (gain-frame) is used.
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The judgments of people are manipulated by message framing in various
areas such as marketing, health-decision making and finance. Some sample
cases where message framing is used can be given as purchasing goods and
services (Gamliel and Herstein, 2007; Ganzach and Karsahi; 1995), receiving
health-care services (Meyerowitz and Chaiken, 1987; McCarthy and Salovey,
2003; Maheswaran and Meyers-Levy, 1990) or following the stock market
(Steul, 2006; Glaser et al., 2007). Our decisions are constantly manipulated
and we are not aware of this situation unless we are informed about the
concept of message framing and relevant debiasing methods. Message
framing is implemented in many fields in our lives and thus, the
development of debiasing methods will be beneficial for bounded-rational

human minds.

Debiasing methods depend on based on the notion that framing effect is
caused by description of the problem and by the personal characteristics of
the individuals (Tversky and Kahneman, 1981). Regarding this aspect,
experts concentrate on the structure of the problem and personal differences
in order to develop efficient debiasing methods. One such method by Cheng
and Wu (2010) is presenting warnings to the individuals about the gain or
loss frame, which aims to arouse the decision maker’s attention directly on
the formulation of the problem. Another research conducted by Thomas and
Millar (2011) concentrates on personal characteristics of decision makers and
concludes that increasing analytical processing is also effective on debiasing
framing effect. (Other methods are presented in detail in Chapter 2.). In the
literature, these two methods give successful results for debiasing framing

effect as well as other debiasing methods (Cheng and Wu, 2010).



Therefore, the main purpose of my study is to compare the debiasing effects
of these two methods. I would like to monitor their influence separately and
also investigate their combined debiasing effect when they are implemented

at the same time.

The second motivation of this study is the gaps in the literature about
investigated participant profiles on framing effect. Age differences (Kim et
al., 2005) and diversity of professions (Christensen et al., 1995) are
specifically analyzed in framing effect literature. Since diversity of
professions has a moderating effect on framing effect, the type of university
education people receive to reach this profession may also have a significant
effect on framing effect. Hence, in addition to the investigated profiles above,
this study will investigate the effect of the type of education that
undergraduate students have. In this thesis, students from quantitative-
based departments such as engineering and natural science departments will
be compared with students from social-science based departments such as
business administration and sociology in terms of susceptibility to framing
effect. I would like to examine whether there are significant differences
between quantitative-based students and verbal-based students in terms of

level of susceptibility to framing effect.
1.2 Organization of the Thesis

This thesis consists of five main chapters. The first chapter gave a brief
introduction to the concept of heuristics, framing effect and its debiasing

methods.



A review of literature research about decision-making under risk and
uncertainty will be provided in Chapter 2. Considering the scope of this
thesis; expected value theory, expected utility theory and prospect theory
will be briefly explained. After that, the description of framing effect and
detailed information about the three main types of framing effect will be
given. Lastly in this chapter, the debiasing methods of framing effect in the

literature will be introduced which are classified under five titles.

In Chapter 3, the methodology of the study will be provided. Characteristics
of participants, design & structure of the questionnaire and setup &

procedure of data collection will be explained.

Within Chapter 4, data analysis & results will be described. Framing Effect
Susceptibility Ratio (FESR) will also be introduced in this chapter The
comparison of two groups as well as the comparison of debiasing methods

within each group will be included in this chapter.

Lastly, in Chapter 5, a general discussion will be presented including

limitations of the study and further research suggestions.



CHAPTER 2

LITERATURE REVIEW

2.1 The Route to Framing Effect: The Underlying Decision Theories

How do we make decisions between two choices, when there are
probabilities given for each and the rewards are different? How do we
evaluate each event and which approaches do our minds take, consciously or
heuristically? Three theories of decision making under risk and uncertainty
answer these questions: expected value theory, expected utility theory and

prospect theory.

To understand the expected value theory, the following monetary outcomes

with their probabilities are given:

a. A 70% chance of winning 100 TL, or nothing
b. A 40% chance of winning 240 TL, or nothing

Expected value theory weights each outcome with its probability and then
calculates the value of each choice given. The expected value of choice a and
choice b is 70 TL (0.7x100 + 0.3x0) and 96 TL (0.4x240 + 0.6x0), respectively.
Considering these results, the theory states that the choice with higher

expected value, in this case, choice b, must be selected.



On the other hand, Bernoulli (1954) defends that people do not wish to
maximize their expected value. He proves his idea in the St. Petersburg
paradox: “Suppose that there is a game of tossing a fair coin. The coin is
tossed until there is heads. If the first toss shows heads, then the game ends
and you receive $2. If the first toss lands on tails and second toss lands on
heads, the game ends and you receive $4. With each toss until the heads
come up, the payment doubles. Therefore, how much money would you be

willing to pay to join this game?”

From the perspective of expected value theory, people should be willing to
give a large amount of money because as illustrated in Figure 1 below, the
reward is growing and the expected value of each toss is $1, which goes to
infinity. In reality; however, people are willing to give only a few dollars for
this game and Bernoulli’s interpretation is that after one point on the game,
the upcoming tosses would contribute only very little to the utility (defined
by Kahneman (2011) as “the psychological value or desirability of money”)
that would accumulate if the game ended at that point. This idea is the basis

of diminishing marginal utility of gain.

Following this interpretation, Bernoulli calculated a utility function; where
the utility level changes with different levels of wealth. Table 1 shows this
utility function from a wealth of 1 million to 10 millions. To illustrate, adding
1 million to a wealth of 3 millions brings 48 utility points, whereas adding 1
million to a wealth of 7 millions only brings 6 utility points. In his book,

Kahneman (2001) asks another monetary decision question:

Which one would you choose?
a. Equal chances to have 1 million or 7 million
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b. Have 4 million with certainty

Toss Coin Reward Expected value
1 toss H $2 1/2x%2 =51
2"toss T-H 54 1/4x5%4 =51
F4toss T-T-H $8 1/8x%8 =51
nftoss T-...-T-H G2 1/22 x52==5%1
k_\/'_)
(n-1) imes

Figure 1 - [llustration of St. Petersburg paradox

This question includes a risky option (Choice c) and a sure option (Choice d).
Both choices have equal expected values of 4 million but according to the
utility function given at Table 1, they have different utility points of 47
(0.5x10 + 0.5x87) and 60, respectively. Expected utility theory reports that
people make choices with respect to the maximum utility they gain. In this
case, the sure option is selected, which also implicates the risk aversive

behavior.

Table 1 - Utility function of Bernoulli (Adapted from “Thinking, Fast and
Slow” by Kahneman D., 2011, p.273)

Wealth (millions) | 1 2 3 4 5 6 7 8 9 10
Utility units 10 | 30 | 48 | 60 | 70 | 78 | 84 | 90 | 96 | 100

However, there are contradictory cases to expected utility theory as well. In
his book Thinking, Fast and Slow, Kahneman (2001) mentions one example

with the following case:



Today Jack and Jill each have a wealth of 5 million.
Yesterday, Jack had 1 million and Jill had 9 million.
Are they equally happy? (Do they have the same utility?)

Expected utility theory answers this question with a certain “Yes”, since 5
million of wealth corresponds to the same value in the utility function, but
this theory basically ignores what Kahneman entitles as “reference point”. In
real life, Jack loses 4 million and he is devastated while Jill wins 4 million and
she is happy. Hence, the initial stage must be within knowledge to expect the

reasonable utility of an amount of wealth.

The summary of the theories above is that rational decision makers evaluate
the options based on the probability of their occurrence according to
expected value theory whereas expected utility theory addresses the

evaluation with respect to the weight of utilities. (Hardman, 2009).

After detecting the lack of reference point in Bernoulli’s expected utility
theory, Kahneman and Tversky (1979) developed Prospect Theory. This
theory states that value is a function of two aspects: the asset position
(reference point) and the magnitude of the chance (in positive or negative

direction) from that asset position.

The decision process has two phases in prospect theory. First, the decision
maker structures outcomes, probabilities and uncertainty of the decision
problem by coding whether the options are gains or losses according to a
reference point (editing stage) and then evaluates the choices with respect to
subjective values and weighted probabilities (evaluation stage). Evaluation is
fundamental because it leads to adapting the reference point, which is mostly

the status quo or sometimes the expected outcome. Besides evaluation,
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Kahneman and Tversky (1979) emphasized the principle of diminishing
sensitivity and loss aversion to develop the famous value function in Figure

2:

VALUE

LOSSES GAINS

Figure 2 - The illustration of the value function. (Adapted from “Rational
choice and the framing of decisions”. Tversky, A., & Kahneman, D. , 1986,
Journal of Business, p259.)

Prospect theory states that subjective values differ among decision makers
and attributes, but as illustrated in Figure 2, the value function is commonly
an S-shaped function, which is not symmetrical. The value function is
concave above the reference point and convex below it. To illustrate, the
difference in value between gains of $50 and $100 is greater than the
difference between gains of $950 and $1000. This relation is the same in the
loss condition. In addition, the shape of the value function stands for the fact
that “Losses loom larger than gains” (Tversky and Kahneman, 1991). The
negative feeling of an amount of loss is greater than the pleasure of gaining

the same amount.
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The treatment of probabilities is another difference between expected utility
theory and prospect theory (Tversky and Kahneman, 1981). In expected
utility theory, the utility is multiplied by the probability of the outcome (p)
whereas in prospect theory, the value of the outcome is multiplied by a

decision weight 1t(p), which is a nonlinear function of p.

The requirement of this function is to explain the big impact of small
probabilities on decisions and to account for the certainty effect (Hardman,
2009). Decision weights are not probabilities, they only measure the effect

that probabilities have on preferences.

1.0

DECISION WEIGHT: T (p)

1 1 1
0 .5 1.0

STATED PROBABILITY: p

Figure 3 - The illustration of the weighting function. (Adapted from
“Prospect theory: An analysis of decision under risk”. Kahneman, D., &
Tversky, A., 1979, Econometrica: Journal of the Econometric Society, p.283.)

Figure 3 above illustrates the weighing function. According to this function,
the impossible events are excluded, which is 1(0) =0 and the function is not
proper on endpoints. T(p) > p for low probabilities and mt(p) + m(1-p) < 1 for
high probabilities. In other words, low probabilities are overweighted while

moderate and high probabilities are underweighted (Tversky and

11



Kahneman, 1981). This hypothesis supports the fact that small probabilities

have greater impacts.

Soon after developing the value and weight function, Tversky and
Kahneman (1992) originated a “fourfold pattern” of risk attitudes. Fourfold
pattern indicates that decision makers are risk averse for gains of high
probability and losses of low probability, whereas they are risk seekers for
gains of low probability and losses of high probability. The low probability
case clarifies the popularity of lotteries and gambles; people who hope for
large gain purchase lottery tickets, even when the chance of winning is very
small. In contrast, people sign up for burglary insurance even when the
probability of burglary is quite low. On the other hand, the risk aversive
behavior of people on gains of high probability is what Bernoulli explained:
People have the fear of disappointment on gambles with a high chance of
gain. Lastly, prospects including losses with high probability lead people to
be risk seekers. Fatal disease patients are examples to these people, who

accept to take the rare treatments with a very low success rate.

There are still some cases that contradict with prospect theory. Birnbaum
(2006) presented gambles on his participants and he observed conflicts on
editing stage. Additionally, Tversky and Kahneman (1981) remarks that the
value and weighting functions are not universal; the S-shape function does
not include the behaviors of all individuals. Nevertheless, this value function

accounts for one of the cognitive biases in the literature: framing effect.
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2.2 Framing Effect

Rational decisions associate two axioms (Kahneman and Tversky, 1984): The
first one is dominance, which requires the condition that if prospect A is as
profitable as prospect B in all aspects and better than prospect B in at least
one aspect, then A should be preferred over B. The second axiom is the
invariance axiom, which states that the preference of the prospects should be
independent of the way they are presented. However, Kahneman and
Tversky (1981) proved that the invariance axiom can be violated. When the
information is framed differently on a given problem, choices are different.
This decision bias is named as “framing effect” and Kahneman and Tversky
(1984) demonstrated this effect with their famous Asian Disease Problem.
They gave their participants a scenario in which an unusual Asian disease
was going to kill 600 people in USA and the two alternative programs were

proposed for the treatment with the following scientific estimates:

If Program A is adopted, 200 people will be saved. (72%)

If Program B is adopted, there is one-third probability that 600 people will be
saved and a two-thirds probability that no people will be saved. (28%)

Which of the two programs would you favor?

The percentages in the parentheses exhibit the proportion of participants
choosing each treatment. The expected values of both options are the same;
however, the percentages show that the majority of the participants chose the
sure option of saving 200 people. After that, the same story is followed by the

prospects with different descriptions:

If Program C is adopted, 400 people will die. (22%)

13



If Program D is adopted, there is a one-third probability that nobody will die
and a two-thirds probability that 600 people will die. (78%)

Program C and Program D, in fact, are the same options with Program A and
Problem B. Verbal description is the difference between these pairs. If the
options are presented in terms of lives saved, participants mostly prefer the
sure option, whereas the participants switch their choices to the risky one
(Program D) if the options are presented in lives lost. The results of Asian
Disease Problem point out that when the choices are presented in a gain
frame, people are inclined to show risk-aversive behavior. On the other
hand, for loss-framed choices, risk-seeker behavior is mostly common. This
main aspect of framing effect can be explained with the S-shaped value
function of prospect theory: The concave part of the curve for gains depicts
that a sure gain of $250 is more preferable than a 50/50 chance of gaining
$500. Similarly, the convex part of the curve for losses indicates that a 50/50

chance of losing $500 is more preferable than a sure loss of $250.

The thinking style of an individual is the cue to explain the reason for
susceptibility to framing effect. Dual process theory states that there are two
distinct types of thinking: heuristic and analytical thinking. The two types
are commonly named as System 1 and System 2 (Stanovich and West, 2000)
in the literature. System 1 thinking is automatic, rapid and intuitive in a way
that it examines the problems automatically with less cognitive effort. On the
other hand, System 2 thinking is known with its rational, analytic and
controlled attributes. System 2 is slower compared to System 1 and requires
more cognitive effort. Stanovich and West (2000) concluded that System 2 is
more likely to be adapted by people with high analytical intelligence.

McElroy and Seta (2003) investigated the susceptibility to framing effect with
14



the perspective of dual-process theory and they pointed out that people are
more susceptible to framing effect when they adapt System 1 thinking;
however, this susceptibility was eliminated between people when they adapt
the analytical processing style of System 2. Their explanation for this result is
that System 1 thinking has a holistic processing style and it relies on the
contextual cues, which automatically lead the decision maker to make
implications about the problem or task. In this case, System 1 is more

sensitive to the way the problems are framed.

There are three types of framing effects defined (Levin, Schneider and Gaeth,
1998) in the literature. First one is risky-choice framing, which occurs when
the choice between the sure and risky options in a given problem changes
according to the problem description. Second one is attribute framing in
which the favorability of a product or an event changes when a given
attribute of that product or event is framed differently. Third and last one is
goal framing, which affects the appeal of a behavior when the consequences
of that behavior is framed differently. The following section gives detailed

information about each type of framing.
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2.3 Types of Framing Effect
2.3.1 Risky Choice Framing

Risky choice framing basically stands for one’s willingness of taking risk,
depending on whether the outcome is mentioned in terms of losses or in
terms of gain. The most recognized illustration in the literature for this type
of framing is Kahneman and Tversky’s (1981) Asian disease problem, which
was mentioned in the previous section. The decision task includes two
options; one with a sure gain/loss, the other with a given probability of
gain/loss of a greater amount than the sure option. Both of the options have
the same expected value; however, people showed a risk-aversive behavior
by mostly choosing the certain outcome in the gain-framed version.
Alternatively, most of the people selected the risky choice in the loss-framed
version which implies a risk-seeking behavior. This tendency implies that
people are more inclined to take risks in order to avoid a loss than to achieve
a gain (Levin, Gaeth, Schreiber & Lauriola, 2002; Kahneman and Tversky,

1979). The basic visualization of risky choice framing is shown in Figure 4.

Rather than Asian Disease Problem, there are various studies in the literature
that supports the tendency explained above. On the other hand, inconsistent
findings also exist. Some of the reasons for the diversity of the findings are
the individual differences (Mahoney et al., 2011), different risk perceptions &
the domain where the risk is presented (Blais and Weber, 2006) and the

differences in thinking style (Shiloh, Salton and Sharobi, 2002).
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OPTION OPTION FRAMING EFFECT

NEGATIVE

FRAME FOR SURE

Figure 4 - The standard risky choice framing paradigm (1998) (Adapted from
“A new look at framing effects: Distribution of effect sizes, individual
differences, and independence of types of effects” by Levin, I. P., Gaeth, G. .,
Schreiber, J., & Lauriola, M. (2002), Organizational behavior and human decision
processes, 88(1), 411-429.)

2.3.2 Attribute Framing

Attribute framing occurs when the favorability or unfavorability of an object
or event depends on the negative or positive expression of a specific attribute
of the object or event. The most renowned study of attribute framing in the
literature belongs to Levin and Gaeth (1988), in which consumers were
offered ground beef with labels on either “75% lean” (positive frame) or
“25% fat” (negative frame) and it was observed that the “75% lean” ground
beef is more favorable than the negatively-framed one. This is because
positive statements call for positive affiliations and negative statements call
for negative affiliations. However, in the second part of same experiment, the
consumers also tasted the labeled-beef and in this case the framing effect was

decreased when compared with the first condition. Levin and Gaeth
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explained this as the result of combination of source of information: Labels
and the experiential information are balanced when combined in cognitive
process and the effect is averaged. The visualization of attribute framing is

shown in Figure 5.

OBJECT
R EVENT

T

S

POSITIVE

FRAME % SUCCESS

COMPARE TO
OBJECT DETERMINE
OR EVENT FRAMING EFFECT

NEGATIVE |

FRAME % FAILURE

Figure 5 - The standard attribute framing paradigm (1998) (Adapted from “A
new look at framing effects: Distribution of effect sizes, individual
differences, and independence of types of effects” by Levin, L. P., Gaeth, G. ],
Schreiber, J., & Lauriola, M. (2002), Organizational behavior and human decision
processes, 88(1), 411-429.)

Attribute framing is also used in cases where the positive and negative
frames are described as success and failure rates. Linville, Fischer and
Fischhoff (1993) emphasized the effect of condom use with success and
failure rates of preventing HIV infection. Another application of describing
the frames as success/failure rates is observed in a study, where a favored
surgery decision is underlined with survival rate (as the success and failure
rate) instead of underlining the mortality rate (Wilson, Kaplan and

Schneiderman, 1987).

Resource allocation is also an area where attribute framing is observed. In a

recent study conducted by Gamliel and Peer (2010), fairness of the health
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care resource allocation principles are discussed and the allocation seems to
be more fair in positively framed situations (i.e,, people who receive the
resource) than in negatively framed situations (i.e, people who do not receive

the resource).

Although there are various studies in the literature for the attribute framing,
for some scopes the evaluations show no attribute framing. Marteau (1989)
did not observe any framing effect on women’s decisions about abortion,
which is an example of strongly-held attitude. Levin, Schnittjer & Thee (1988)
found that the participants who received the statement of “65% of the
students had cheated during their college time” rated cheating activity
higher than the participants who were given the statement of “35% of the
students had never cheated”; however, when participants were asked
whether they would change their own answers in an exam or turn in a
cheater, the framing effect was not found. This was a case where high-level
of involvement is needed. In addition, attribute framing is observed when
the performance of others are defined with respect to the percentage correct
or percentage wrong (Levin et al, 1985). However, as a result of
overconfidence, when the participants estimated their self-performance, no
framing effect occurred (Sniezek, Paese & Switzer, 1990). Framing effect

failed to affect the results in self-evaluation topics.

There are some differences between risky choice and attribute choice framing
(Levin, Schneider & Gaeth, 1998). The first difference is that in risky choice
framing, the choices presented are independent from each other. Choosing
between the option with certain outcome and the risky option shows

different intentions. In attribute framing, however; the choices are
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complementary. When a key attribute is positively (negatively) framed and
the object or event is accepted (rejected), the second choice is automatically
eliminated. Hence, attribute framing is actually results in evaluation, rather
than making a choice. The second difference between risky choice framing
and attribute framing is “what to frame”. While the outcome of a choice is
framed in risky choice framing, a specific attribute or feature of the object or
event is framed in attribute framing. The third and last difference is the
existence of risk: Attribute framing does not stipulate any risky

manipulation; it is related with the way of presenting the attribute.
2.3.3. Goal Framing

Goal framing occurs when the appeal of a behavior depends on whether
positive outcomes of performing that behavior or negative outcomes of not
performing that behavior is presented. The most well-known study of goal
framing belongs to Meyerowitz and Chaiken (1987), which analyzes the
attitude of female subjects towards breast self-examination (BSE). First group
of subjects was informed about the positive consequences about having BSE,
whereas the second group was informed about the negative consequences of
not having BSE. The analysis concluded that the group which experienced
the negative frame was more apt to having BSE than the first group. Figure 6

shows the basic illustration of goal framing.

Apanovitch, McCarthy and Salovey (2003) conducted a similar study to the
one above. They used message framing in order to motivate women of low-
income and ethnic minority about HIV testing and the result is the same:
loss-framed message is more convincing on engaging in HIV testing.

Mammography screening to detect a lump (Banks et al., 1995; Schneider et
20



al., 2001), skin self-examination to detect skin cancer (Block & Keller, 1995)
and blood-test to detect a coronary heart disease (Maheswaran & Meyers-
Levy, 1990) are also the studies in which the corresponding behavior is
promoted by the loss-framed message. The common characteristic of these
aforementioned studies is their illness-detecting behaviour and loss-framed
messages are more effective in detection aspect (Banks et al., 1995; Rothman
et al., 1993; Rothman et al., 1999). Since the detection activities may find out
the disease, people perceive engaging in BSE, a mammogram, a blood-test or
a skin self-examination as risky (e.g, the risk of finding a lump in one’s breast
or detecting high-level of cholesterol in one’s blood). The outcome of not
having the detection activity is also uncertain, but the detection activity has
long-term benefits; hence, the claim about the detection activities being risky

is open to discussion (Rothman and Salovey, 1997).

BEHAVIOR
X
POSITIVE | |
FRAME OBTAIN GAIN RATE OF BEH X
[APPROACH] (APPROACH BEH X)
COMPARE TO
BEHAVIOR DETERMINE
NOT-X FRAMING EFFECT
NEGATIVE
FRAME SUFFER LOSS RATE OF BEH X
[AVOID] AVQID BEH NOT-X)| |

Figure 6 - The standard goal framing paradigm (1998) (Adapted from “A
new look at framing effects: Distribution of effect sizes, individual
differences, and independence of types of effects” by Levin, L. P., Gaeth, G. .,
Schreiber, J., & Lauriola, M. (2002), Organizational behavior and human decision
processes, 88(1), 411-429. )
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On the other hand, gain-framed messages motivate people to adapt
prevention behaviors (Rothman and Salovey, 1997; Detweiler et al., 1999).
In the study of Rothman et al. (1993), subjects who are suggested to use
sunscreen by mentioning its benefits are more inclined to use sunscreen in a
given period of time with greater than or equal to 15 sun protection factor.
Encouraging condom usage to decrease the risk of AIDS (Linville, Fischer &
Fischhoff, 1993) and promoting mothers to use infant car-seats to decrease
the risk of injury (Christopherson and Gyulay,1981) are other prevention
behavior examples which are more effective when presented with the gain-

framed version.
2.4 Debiasing Framing Effect

In this section of the literature review, studies that aim to reduce or eliminate
the framing effect for different groups of subjects are presented. Looking at
the field of framing effect, it is observed that, to debias the framing effect,
researchers in this area focus on one of the following: emotions, additional
useful information (e.g. credible advice or warning), cognitive & analytical
processing and individual differences (e.g. need for cognition (NC) and
numeracy). These debiasing methods are implemented in medical decision
making, marketing and finance but the areas may vary in real life. The age,
gender and numeracy level are all the characteristics of subjects which are
held as an experimental factor in these studies in accordance with the extent
of the study. The debiasing methods are grouped under general titles.
Following sections take a look at these methods and provide general

information of the studies about them.
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2.4.1. Regulating Emotions

Emotions affect human mind as a moderator to use heuristics (Lehrer, 2010)
which can result in different cognitive biases. Hence, emotion regulation
strategies were investigated by Miu and Crisan (2011) to debias the framing
effect. They designed their experiment such that they would would observe
the choice trends of subjects on gambling tasks in the situations when the
subjects use cognitive reappraisal (i.e., reinterpreting the situation so that the
emotional impact is decreased) or expressing suppression (i.e, restraining
behaviors related to emotions, such as gestures, facial impressions etc.). The
experiment showed that cognitive reappraisal is helpful to reduce the

framing effect.

In addition, the study which belongs to Cassatti et al. (2012) supports the
idea that framing effect arises from the System-1 thinking which adopts the
behavior of a heuristic way of thinking. The purpose of their study was to
find out whether a specific emotion (positive or negative) affects the framing
effect. They concluded that framing effect is debiased by positive emotional
context. Their experiment showed that the subjects did not signal any bias on
the financial decision making tasks after they looked at emotionally pleasant

photographs.
2.4.2. Providing Additional Information and Increasing Involvement

It is worthwhile to point out the fact that in most of the framing effect
studies, the subjects are isolated from any kind of social interaction, advice or
warning. In his study, Druckman (2001) underlined this point and he

claimed that credible advice can be used to overcome framing effect. The
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advice concept here basically interacts with two factors: who gives the advice
and which option the advisor suggests in the decision trial. Druckman
designed two experiments: First one took the basis of the famous Asian
Disease Problem; the only difference being that the choices are not presented
as Program A or Program B; but they are presented as the programs
suggested by a political party (Democrats or Republicans). He expected that
participants would choose the program which will be suggested by the party
that they are in favor of, independent of the gain or loss framing. The second
experiment used the experiment design of McNeil et al (1982) in which
participants were presented two types of treatments of a cancer in different
frames, but the extension in this case is that the credible advice of specialists
from two nationally outstanding medical research organizations were given,
who recommended one of the therapies. Both experiments of Druckman
concluded that credible advice is an effective method to overcome framing

effect.

Warning is another type of information that is used to eliminate cognitive
biases such as anchoring effect (George,Duffy and Ahuja,2000), outcome
effect (Clarkson, Emby and Watt, 2000) and hindsight bias (Hasher, Attig and
Alba, 1981); on the other hand, very little research has been made on framing
effect. Simple warning sentences that alert the decision maker about the
wording of the choices presented may lead him to show decision invariance,
which is suggested in the study of Cheng and Wu (2010). They investigated
the effects of warning and involvement on framing effect together. Cheng
and Wu presented an electronic Chinese-English translator to their subjects,
mentioning the product’s accuracy and failure rates of translation as the

positive and negative frame, respectively. Given this information, they asked
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the participants their intentions to buy the product. After that, they formed
strong and weak warning sentences that notify the subjects about the way
product information is presented and asked them to think carefully before
buying the translator. The subjects completed a 10-item Revision of Revised
Personal Involvement Inventory and gave some ratings about some features
of the translator. Finally, they mentioned their intentions to purchase the
good. This study concluded that subjects, given the warning sentences,
showed less framing effect compared with the ones who received no

warning.

Another finding of this study was that level of involvement moderates the
framing effect. Highly-involved participants were less susceptible to the
framing effect than less-involved participants. Involvement is defined as “a
person’s perceived relevance of the object based on inherent needs, values
and interests” (Zaichkowsky, 1985) and it can be measured through different
types of scales in experiments. Kim’s study (2013) on issue-involvement for
promoting abandoned animals adoption behaviours concluded that highly-
involved participants showed adoption behaviours after being exposed to
posters framed with negative messages. The same behaviour, however, is
adopted by less-involved participants with the effect of posters framed with
positive messages. This result suggests the idea that negatively framed
messages are effective on adapting a behaviour. This result is also partially

supported by Maheswaran and Meyers-Levy’s research (1990).
2.4.3. Encouraging Cognitive and Analytical Processing

While discussing the decision problems that are gain or loss framed, it is

speculative whether the decision maker thinks really deeply about his choice.
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Asking the decision maker to explain the reason of choice encourages him to
think more about the choice he made. Miller and Fagley (1991) led their
subjects to make an explanation regarding their choice and this sort of
reflection decreased the magnitude of framing effect. Takemura (1993) and
Sieck and Yates (1997) and Kim et al.(2005) used the same instruction and

their findings were consistent with Miller and Fagley’s.

In line with encouraging cognitive processing, Thomas and Millar (2011)
conducted a research on older and younger adults and by encouraging
analytical processing and the degree of framing effect was reduced among
both groups. Thomas and Millar used basic computational or memory tasks
in order to increase the cognitive processing. They asked gambling tasks in
the context of risky-choice framing, and in each 4 questions they presented
two computation problems, which were simply the multiplication of the
given probability and the amount of money, in other words, the calculation
of expected value. Additionally, they asked participants to either “think like
a scientist” or to “think like a gambler” so that they directly motivated the
older and younger participants to activate explicit cognitive processes.

Results indicated that the framing effect was reduced with both methods.
2.4.4. Leading Personal Differences

Besides applying a specific debiasing method, the personal differences
themselves have particular effects on framing effect. Need for cognition
(NFC) is one of these personal characteristcis in framing effect literature.
Cacioppo and Petty (1982,p.116) defines NFC as “the difference among
individuals in their tendency to engage in and enjoy thinking”. People with

high NFC are more inclined to make careful analysis on written messages
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(Cacioppo et al, 1983) and they devote themselves to deeper information
search (Verplanken et al, 1992). Considering these facts, the studies (Smith
and Levin,1996; Chatterjee et al.,2000) showed that people with high NFC
are less susceptible to framing effect than people with low NFC. In addition,
Zhang and Buda (1999) proved the same relation between NFC and the
framing of advertising messages. However, the study of LeBoeuf and Shafir
(2003) failed to prove the interaction in the same way. Hence, NFC on

message framing needs further discussion and observation.

Another personal difference as a moderator of framing effect is numeracy,
which can be defined as “the ability to work with numbers”; in other words,
“math competence”. Simon, Fagley and Halleran (2004) argued that risky
choice framing includes choices with probabilites and people need
quantitative skills in order to understand whether these choices are logically
equivalent. This claim brings the question “Is a group with high numeracy
less susceptible to framing effect than a group with low numeracy?”
According to Peters et al. (2006), Peters and Levin (2008) ,the answer of this
question is yes. On the other hand, some studies in the literature point out
that groups with high numeracy (e.g. physicians or financial planners) still
show framing effects (Roszkowski and Snelbecker, 1990). The degree of
framing effects is obviously smaller among physicians but this is not a
steady result (Christensen et al., 1995). Roszkowski and Snelbecker’s study
(1990) indicated that the degree of framing effect is smaller among financial
planners than undergraduates. Hence, different group samples in numeracy

failed to explain comprehensively the decrease in framing effect.
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Simon, Fagley and Halleran (2004) conducted a compact research that
included both NFC, numeracy, and cognitive processing. Cognitive
processing was managed during the experiment in a way that the
participants were asked to 1) explain why they chose the option they did
(reason explanation) or 2) paraphrase the decision problems and the choices
as if they were explaining the problems to a friend (paraphrasing). These
requests aimed to motivate subjects with low NFC to maximize the focus on
their decision. The first part of this study which analyzed NFC, numeracy
and “reason explanation” together proved that framing effect was not
observed in subjects with both high NFC and numeracy. Here it was
observed that reason explanation did not make a significant difference on

this participant profile (high NFC and high numeracy)

In the second study, the decision problems were asked with high and low
complexity in numeric terms and the second cognitive processing method
was implemented (paraphrasing). In that case, the subjects who were high in
NFC and who paraphrased the problems at the same time did not show any
framing effect. Both studies suggested that NFC and depth of processing
should be considered together to understand their debiasing effects on

message framing.
2.4.5. Other Debiasing Methods

Other than the methods above, the following methods also can be listed
under debiasing techniques of framing effect. The first two methods are
conducted in the area of medical decision making and the third method is
tested among university students. The first debiasing method is using visual

aids, which was suggested by Garcia-Retamero and Galesic (2010) in the
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medical field. Their study showed that the two groups of participants, which
consisted of participants with low numeracy and participants with high
numeracy, presented different risk perceptions for a specific surgical
operation when its survival rate or its mortality rate is given. The low-
numeracy group was more susceptible to the framing effect and as a
debiasing method, using visual aids such as bar graphs and pie charts to
explain these survival or mortality rates were helpful to reduce the framing
effect. They also stated that not all visual aids were equally beneficial: icon
array was the least effective among all. Second debiasing method in the
health decision making area is to make a list of advantages and
disadvantages of a health treatment. Almashat et al. (2008) claimed that
framing effect is not observed in those subjects who made this list for the
given cancer treatments (radiation therapy or surgery) after reading the
vignettes with survival or mortality risks of lung cancer (the experiment
design of McNeil et al., 1982) when compared to the subjects in the control
group, which did not make any lists. The result of this experiment supports
the idea of Takemura (1994) that the elaboration level is an important aspect

on eliminating framing effect.

Ditfered from the study above, Keysar, Hayakawa, and An (2012) focused on
the foreign-language effect in their study and they found that using a foreign
language decreases decision-biases. A foreign language may increase one’s
cognitive load, but gain-versus-loss framing effects were not affected of this
fact. According to this study, the foreign-language effect reduces the

emotional reactions and hence, the framing effect is decreased.
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CHAPTER 3

METHODOLOGY

This study aims to investigate the effects of two debiasing methods of
framing effect: Encouraging analytical processing and giving explicit
warning. In addition, the effects of different disciplines are analyzed on
undergraduate students to see whether the type of education creates
significant differences on the level of susceptibility to framing effect.
Considering these research questions, this chapter explains the experimental

methods used for this study.
3.1 Participants

A total of 231 participants filled the questionnaire, but only 209 of the
questionnaires were evaluated in the statistical analysis. Answers of 22
participants were excluded because of two reasons: Firstly, most of them did
not have the required participant profile for this study (for example, they
were not undergraduates or they were from different universities.) Secondly,

they did not answer all of the questions in the questionnaire.

Evaluated participants were all undergraduate level students of Middle East
Technical University (METU) and they are from second, third or fourth
grade of various departments. The reason participants were selected only
from METU is that they have succeeded well in national university entrance

exam and thus, it is predicted that their cognitive abilities are similar and the
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participant pool is, therefore, assumed homogenous. In this study, the
participants are classified into two main groups: Group 1 consists of
students, who study at quantitative-based departments (e.g. engineering,
mathematics, physics etc.) and Group 2 consists of students, who study at
social science-based departments (e.g. business administration, sociology,
international relations etc.). Group 1 and Group 2 consist of 102 and 107
participants, respectively. The purpose of this classification is to compare the
decision making procedures of quantitative-based and social science-based
students under framing effect. The expectation is that quantitative-based
students are less susceptible to framing effect than social science-based ones.
The departmental distribution of the students is shown in Table 2 and Table

3. The ages of the participants varied from 18 to 31 (M age = 21,96years).

Table 2 - Departmental Distribution of Group 1 Participants

Nr of Nr of
Department Name .. Department Name ..
Participants Participants
Industrial Eng. 30 Civil Eng. 4
Electrical Eng. 16 Statistics 2
Chemical Eng. 10 Aerospace Eng. 2
Physics 7 Biology 2
Computer Eng. 6 Geological Eng. 2
Mechanical Eng. 6 Petrol. and Neut. Gas Eng. 2
Food Eng. 5 Mathematics 2
Mathematical Edu 5 Metallurgical Eng. 1
Total 102

Attending the questionnaire was voluntary and the participants did not
receive any kind of reward or financial aid. The participant was presented
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with a consent in the beginning of the questionnaire but a signature was not
obligatory. The personal information of participants was kept confidential

throughout this study.

Table 3 - Departmental Distribution of Group 2 Participants

Department Name 1\.Tr.of
Participants

Business Administration 50
Political Science and Public Adm. 27
International Relations 14
Sociology 5
Foreign Language Education 4
Psychology 4
Philosophy 3

Total 107

3.2 Questionnaire

The current study aims to investigate the degree of susceptibility to framing
effect of Group 1 and Group 2 participants under four conditions: 1) no
debiasing method, 2)with analytical processing, 3) with explicit warning, and
4) both analytical processing and explicit warning. Content of questionnaire
differs for each condition. The benchmark of this questionnaire is the work of

Thomas and Millar (2011).

All of the four questionnaires included twenty-four monetary decision
questions. In each decision prompt, the participant is presented an amount of
money and then is forced to make a decision between two choices. The first

choice is a certain gain or loss of a specific amount of money and the second
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one is a risky bet: a higher amount of gain or loss than the certain amount in
the first choice, or no change from the initial situation. The significant point
is that both choices have the same expected value in each question. To

illustrate, a question from the questionnaire is as follows:
You are given a sum of $200. Which option would you choose?

a. A sure gain of $70
b. A 2/5 chances of gaining $175, with a 3/5 chance of gaining $0

This question is prepared in accordance with gain-frame and both options
have the same expected value: First option offers a certain gain of $70 and the
same amount of money is obtained in the second option when the products
of the payoffs and their probabilities are summed. Alternatively, the loss-

framed version of the question above is given below:
You are given a sum of $360. Which option would you choose?

a. A sure loss of $90
b. A 1/3 chance of losing $270, with a 2/3 chance of losing $0

The questionnaire includes twelve gain-framed and twelve loss-framed
questions. These questions are designed such that each gain-framed question
has its loss-framed match question in terms of the same award to the
participant, no matter which option the participant selects. The two above
sample questions from the questionnaire are in fact each other’s match. The
award of the gain-framed question is $270 ($200 plus the expected value $70),
which is the same amount with the loss-framed one ($360 minus the

expected value $90). To sum up, there are twelve scenario pairs in each
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questionnaire type. The sequence of the questions is randomly mixed in

order to better monitor the difference between gain and loss framing.

The first type of questionnaire includes only these twenty-four questions.
The second type of questionnaire includes simple multiplication questions in
addition to these twenty-four questions, which was used in Thomas and
Millar’s (2011) work. In each four questions, two multiplication questions are
presented to the participant, simply the multiplication of a number with a
fraction (for example, 270 x 1/3). The two multiplication questions, in fact,
include the numbers and fractions used in the second options of the two of
four decision questions before them. However, they are not directly
mentioned. In total, there are twelve multiplication questions in the second

type of the questionnaire.

The third type of questionnaire consists of a warning sentence and the
twenty-four decision questions. Cheng and Wu’s (2011) work was the main
benchmark for this method. They tested the difference between strong and
weak warning sentence, but I included only one type of warning in the
questionnaire. The warning is placed before the first question in order to
gather the participant’s attention before beginning to fill the questionnaire.

This sentence was presented as follows:
“Before you begin, please be noted that,

The way the options are presented as losses/gains may influence people’s decisions.
Please be aware of this situation and try to avoid these biases before your final

decision.”
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The fourth type of the questionnaire includes both the warning sentence and

the twelve multiplication questions beside the twenty-four questions.

To summarize, all of the four questionnaires have the same 24 decision trials.
The difference is that, Type 1 questionnaire does not include any debiasing
method, Type 2 questionnaire has mathematical questions to encourage
analytical processing, Type 3 questionnaire includes a warning sentence in
the beginning and finally, Type 4 questionnaire includes both debiasing
methods. The samples of each questionnaire can be found in Appendix A.

The research framework is illustrated in Figure 7.

Analytical processing

(included/excluded)
Group 1 TR T I—"
1Ryrehoee Taming l Susceptibility to
(gain-framed of loss .
framed) T framing effect
Group 2 — -
Explicit warning

(included/excluded)

Figure 7 - Research framework
3.3 Setup and Procedure

In order to reach as many students as possible, the questionnaire was
provided both on hard copy and soft copy. Hard copies were distributed to
students at the end of lecture hours of different courses in METU and they
were given approximately ten minutes to complete the questions. The soft
copy was created by using Google Forms. The soft questionnaire was
designed such that the participant could not quit before answering all of the
questions. The web address of the questionnaire was shared in student

groups on social media. It was obvious that hard copy participants were all
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METU students. Differed from the hard copy, soft copy also asked the
university the participant attended so that only METU students were

identified and included to the participant pool.

At the beginning of the questionnaires, participants were required to fill the
personal information: age, gender, department and grade. After that, they
answered the questions. The four types of questionnaires were randomly

distributed to participants in both hard and soft version.
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CHAPTER 4

RESULTS

4.1 The Concept of FESR and Descriptives

The data was collected in both hard and soft format. 130 of the 209 answers
were obtained from hard copies, and the rest came from soft copies. The age
mean of the hard and soft copy participants is the same (Mag=22). To see
whether there is a different pattern in answers to hard and soft
questionnaires; Fisher Exact Test was used on randomly selected questions.
For each of the 24 questions, 2x2 contingency tables were formed as below
and Fisher’s Exact Test was carried out for each table. Table 4 shows the
sample contingency tables of randomly selected questions and the
corresponding p-values. Fisher’s Exact Test gave the p-values greater than
a=0,05 for 23 out of 24 questions and considering the hypothesis “The row
variable and column variable are independent”, the data are consistent with
the hypothesis. Therefore, there was no evidence to indicate that the type of
the questionnaire affected the decision on choices and the results of hard and
soft questionnaires could be pooled. All of the contingency tables are

presented in Appendix B.

In most of the previous studies, the level of susceptibility to framing effect is
calculated by the proportion of risky choices selected in a given
questionnaire (Kiithberger and Tanner, 2010; Thomas and Millar, 2011).

Parallel to this mentality in the literature, this study also measures the
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susceptibility level by calculating “Framing Effect Susceptibility Ratio”

(FESR).

Table 4 - Sample Contingency Tables

Question 1 Question 7
Type Count of | Count of Type Count of | Count of
Choice A | Choice B Choice A | Choice B
Hard 63 67 Hard 62 68
Soft 33 46 Soft 35 44
p-value = 0,39 p-value = 0,67
Question 13 Question 19
T Count of | Count of T Count of | Count of
ype Choice A | Choice B ype Choice A | Choice B
Hard 73 57 Hard 75 55
Soft 42 37 Soft 49 30
p-value = 0,77 p-value = 0,56

All of the statistical analyses of answers given to the decision questions were
conducted on FESR, which was calculated for each participant separately.
FESR is a measure for the degree of framing effect that the participant is
susceptible to. There are 12 scenario pairs in one questionnaire and each pair
has its gain-framed and loss-framed question, with the same award amount.
If the participant is risk-averse for gain-framed question and risk-seeker for
loss-framed question at the same time for one pair, then he receives the
score”1”. For the rest of the conditions, the score is zero, “0”. This scoring
was made for each 12 scenario pair and subsequently, FESR is calculated as
follows:

Sum of the scores of each pair
12

Framing Effect Susceptibility Ratio =
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In this case, each participant may have a FESR between 0 and 1. If FESR is
equal to 1 for a participant, it can be interpreted that the participants are
extremely susceptible to framing effect. If FESR is equal to 0, then it may not
be absolutely justified that the participant is resistant to framing effect, but it
explains that the participant did not show the risk-aversion and risk-seeking
behavior at the same time in one scenario pair. It can be declared that a FESR
value greater than 0,5 signals a participant who is quite susceptible to

framing effect.

As mentioned before, answers of 209 participants were taken into
consideration during statistical analysis. The number of the participants for
each type of questionnaire was not equal. Table 5 includes the basic
descriptive statistics information, including the mean, sample size and

standard deviation of FESR values for each questionnaire type.

Table 5 - Descriptive statistics values

Questionnaire | Mean, (Sample Size, Standard Deviation)
Types Quantitative-Based | Social-Science Based
Type 1 0.199,(26,0.202) 0.207,(27,0.25)
Type 2 0.308,(26,0.297) 0.265,(28,0.298)
Type 3 0.183,(25,0.188) 0.277,(25,0.289)
Type 4 0.213,(25, 0.191) 0.182,(27, 0.224)

4.2 Results of the Questionnaires

The statistical analyses were conducted on Minitab software and they consist
of: 1) A General Linear Model analysis on a 2 x 2 x 2 (Analytical processing
[included, excluded], warning [included, excluded], department

[quantitative-based, social science-based]) between-subjects design, 2) A
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General Linear Model analysis on 2 x 2 (Analytical processing [included,
excluded], warning [included, excluded] between-subjects design for Group
1 and Group 2 separately, and 3) Tukey’s test for pairwise comparisons when
necessary. These analyses were carried out on the FESR data of all

participants.
4.2.1 General Linear Model on all Factors

A General Linear Model analysis was conducted on a 2 x 2 x 2 (Analytical
processing [included, excluded], warning [included, excluded], department
[quantitative-based, social science-based]) between-subjects design. None of
the factors individually has a significant effect on framing effect. Analytical
processing (F(1, 201)=0,57, p=0,453), explicit warning (F(1, 201)=0,81, p=0,369)
and department (F(1,201)=0,04, p=0,841) have failed to show a main effect. In
addition, their pairwise and total interactions were also evaluated and no
significant effects were found for each of them. No significant relationship
was found between analytical processing and explicit warning (F(1,
201)=2,89, p=0,091), between analytical processing and department (F(1,
201)=1,66, p=0,2), between explicit warning and department (F(1, 201)=0,5,
p=0,478) and for the interaction of all three factors (F(1, 201)=0,29, p=0,589).

4.2.2 Comparison of Group 1 and Group 2 Students

After completing the General Linear Model analysis for 2x2x2 design,
Tukey’s Test was conducted by pairing Group 1 (quantitative-based
students) and Group 2 (social science-based students) for each type of
questionnaire. The purpose of Tukey’s Test here was to see 1) whether there

is a significant difference on degree of framing effect between two groups
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and 2) whether a debiasing method was more effective in any group. Figure
8 below visualizes the average FESR values of each questionnaire type on

Group 1 and Group 2 students.

Average FESR Values of Debiasing Methods
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Figure 8 - Average FESR values of quantitative-based and social science-
based groups on each questionnaire type

Tukey’s Test on Type 1 questionnaire has shown that there is not any
significant difference on the level of framing effect between Group 1 and
Group 2 (t(51)=0,12 , p=1,000). The same test was implemented on Type 2
questionnaire and it was found that using analytical processing did not cause
a significant difference in both group (t(52)=-0,64 , p=0,998). The result was
the same for explicit warning, (Type 3 questionnaire, t(48)=1,34, p=0,882) and
for Type 4 questionnaire, which included both methods (t(50)=-0,46 ,
p=1,000).
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4.2.3 Comparison of Methods on Group 1 Students

To understand the effect of debiasing methods on Group 1 participants, a
General Linear Model analysis was conducted on a 2 x 2 (Analytical
processing [included, excluded], warning [included, excluded] ) design for
quantitative-based students. Figure 9 illustrates the distribution of FESR
values for each type of questionnaire. It can be observed that independently
of type, the FESR values of Group 1 participants are piled between 0 and 0.2

most.

The General Linear Model indicated that the factors alone did not have a
main effect (F(1, 98)=2.49 , p=0,118) for analytical processing; (F(1, 98)=1,55,
p=0,216) for explicit warning). Interaction effect of these two factors was also

not observed (F(1, 98)=0,8 ,p=0,372).
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Figure 9 -The distribution of FESR values of Group 1 participants on each
questionnaire type
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After General Linear Model, Tukey’s Test was also conducted to analyze the
effects of debiasing methods on Group 1 students. First, in order to see
whether the methods actually decreased the degree of framing effect,
Tukey’s Test was realized for Type 1-Type 2, Type 1-Type 3 and Type 1-Type
4 questionnaire pairs. Contrary to the expectations, analytical processing
(t(50)=1,77, p=0,295), explicit warning (t(49)=-0,25, p=0,995) and both
analytical processing and explicit warning at the same time (t(49)=-0,23,

p=0,995) did not decrease the degree of framing effect on Group 1 students.

Secondly, this question comes to mind: “Which one is better on quantitative-
based students: analytical processing or explicit warning?” To answer this
question, Tukey’s Test was conducted between Type 2 and Type 3 data, and

no significant difference was observed (t(49)=-2,00, p=0,196) .

Lastly, the combined effect of two debiasing methods should be analyzed by
comparing Type 4 questionnaire with Type 2 and Type 3 questionnaire
separately in Tukey’s Test. The first comparison (Type 4 - Type 2) showed
that including warning next to analytical processing did not make a
significant difference when compared to analytical processing alone (t(49)=-
1,51, p=0,433). Second comparison (Type 4 - Type 3) gave the similar result:
combined methods did not have a more powerful debiasing trend on
framing effect when compared to explicit warning alone (t(48) =0,4S,

p=0,964).
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4.2.4 Comparison of Methods on Group 2 Students

The same analyses made for Group 1 students were conducted also for
Group 2 students. The General Linear Model analysis on a 2 x 2 (Analytical
processing [included, excluded], warning [included, excluded]) model did
not give a significant effect for analytical processing (F(1, 103)=0,12, p=0,725),
for explicit warning (F(1, 103)=0,02 , p=0,901) and for the interaction of
methods (F(1, 103)=2,18 , p=0,142). Figure 10 illustrates the FESR values of
Group 2 participants for each type of questionnaire and most of the values

are between 0 and 0.2.
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Figure 10 - The distribution of FESR values of Group 2 participants on each
questionnaire type

The comparisons of the debiasing methods failed to show a main effect on
Group 2 students. Tukey’s Test on Type 1-Type 2, Type 1-Type 3 and Type 1-
Type 4 questionnaire pairs indicated that analytical processing (t(52)=0,81,
p=0,851), explicit warning (t(50)=-0,94, p=0,782) and both analytical
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processing and explicit warning at the same time (t(52)=--0,34, p=0,986) did

not decrease the degree of framing effect.

Similar to quantitative-based students, social science-based students were
indifferent to analytical processing or explicit warning (t(51)=-0,16, p=0,999).
In addition to this result, the combined method did not create any salient
effect compared to the each debiasing method alone. (t(53)=-1,15, p=0,66 for
analytical processing, (t(50)=-1,28, p=0,58 for explicit warning).

4.2.5 Comparison of Methods on Gain and Loss Framing

In this section of Results Chapter, the change of risk perception of
participants is investigated on the two debiasing methods. The previous
analyses were made on Framing Effect Susceptibility Ratio (FESR) of each
participant, but this analysis was conducted on the values of proportion of
risky choices selected in each questionnaire type. This analysis is made on
gain and loss-framed questions separately. The purpose of this analysis is to
see whether any of the debiasing methods has a significant effect on gain or

loss-framed questions.

The number of risky choices (Choice b) selected are counted for gain and
loss-framed questions separately and then the number is divided by 12 to
find the proportion for both frames. Table 6 shows the descriptive values of

each questionnaire type of each group on risky choice proportion values.
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Table 6 - Descriptive statistics value of risky choice proportion value

Mean, (Sample Size, Standard Deviation)

Questionnaire - - —
T Social science-based Quantitative-based
es
P Loss frame Gain frame Loss frame Gain frame
Type 1 0.53,(27,0.24) 0,65,(26,0.27) 0.49,(26,0.22) 0,61,(26,0.25)

Type 2 0.42,(28,0.27) | 0.44,(26,029) |0.51,(26,0.273)| 0.45,(26,0.29)

Type 3 0.52,(25,0.33) | 0.62,25,0.29) | 0.44,25,0.19) | 0.62,(25,0.21)

Type 4 0.44,(27,028) |  0.65,(25,0.26) | 0.52,(25,0.22) | 0.61,(25, 0.24)

4.2.5.1 Analysis on Loss-Framed Questions

A General Linear Model analysis on a 2 x 2 x 2 (Analytical processing
[included, excluded], warning [included, excluded], department
[quantitative-based, social science-based]) between-subjects design was
conducted on loss-framed questions and no main effect of any factor was
observed. Interaction effect was also not found. Figure 11 shows the

proportion of risky choices on loss-framed questions on each questionnaire

type.
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Figure 11 - Proportion of risky choices on loss-framed questions
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Analytical processing (F(1, 201)= 0,68, p= 0,411), explicit warning (F(1,
201)=0,09, p=0,763) and department (F(1,201)= 0,04, p=0,846) have failed to
show a main effect. In addition, their pairwise and total interactions were
also evaluated and no significant effects were found for each of them. No
significant relationship was found between analytical processing and explicit
warning (F(1, 201)=0,27, p=0,603), between analytical processing and
department (F(1, 201)=3,43, p=0,066), between explicit warning and
department (F(1, 201)=0,21, p=0,65) and for the interaction of all three factors
(F(1, 201)=0,06, p=0,814).

4.2.5.2 Analysis on Gain-Framed Questions

A General Linear Model analysis on a 2 x 2 x 2 (Analytical processing
[included, excluded], warning [included, excluded], department
[quantitative-based, social science-based]) between-subjects design was
conducted on gain-framed questions and single factor effect was significant
for analytical processing (F(1, 201)=6,17, p=0,014) and explicit warning (F(1,
201)=6,17, p=0,014). The interaction effect of analytical processing and explicit
warning was also significant (F(1, 201)=6,55, p=0,011). On the other hand, no
significant relationship was found on department F(1, 201)=0,17, p=0,685),
between analytical processing and department (F(1, 201)=0,02, p=0,901),
between explicit warning and department (F(1, 201)=0, p=0,975) and for the
interaction of all three factors (F(1, 201)=0,32, p=0,575). Figure 12 shows the

proportion of risky choices on gain-framed questions on each questionnaire

type.
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Figure 12 - Proportion of risky choices on gain-framed questions

In order to understand the pairwise relations, Tukey’s test was conducted on
gain-framed questions. Tukey’s Test showed that there is a significant
difference between Type 1 and Type 2 questionnaire (t(105)=-3,61, p=0,002),
between Type 4 and Type 2 questionnaire (t(104)=3,42, p=0,004) and between
Type 3 and Type 2 questionnaire (t(102)=3,42, p=0,004). All in all, Type 2
questionnaire, which includes the method of encouraging analytical

processing, has a significant effect on subjects differed than other

questionnaires.
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CHAPTER 5

DISCUSSION AND FURTHER RESEARCH

Framing effect is a decision bias that is quite common in many areas such as
health, marketing and finance. Although the choices presented are logically
equivalent, human decisions are prone to this bias. Hence, over the last two
decades there is a clear tendency in the literature to find and investigate
effects of various debiasing methods on different subject groups. Two of the
state-of-the-art debiasing methods on risky choice framing were used in this
study, “Encouraging analytical processing” and “presenting explicit
warning”. Furthermore, their separate effects were monitored on
undergraduate students with different background education: The students
were classified into two groups: students who study in quantitative-based
departments (Group 1) and the ones who study in social science-based
departments (Group 2). The results have pointed out that there is not any
significant difference between the level of susceptibility to framing effect of
Group 1 and Group 2, and each of the debiasing methods and their

interactions have not caused any decrease in the susceptibility level in each
group.

The first main finding of this study was that quantitative-based department
students (Group 1) and social science-based department students (Group 2)

did not differ in terms of magnitude of framing effect they were susceptible

to. Group 1 participants are the students who mainly use mathematics in
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their problem solving by the nature of their education and in that case these
participants use System 2 thinking actively (Kahneman, 2011; Osman, 2004).
This fact creates the instant expectation that Group 1 would be less
susceptible to framing effect than Group 2. Contrary to the expectations, the
susceptibility level has not significantly differed between two groups. This
may be caused by the fact that Group 2 participants are also using System 2
actively. Group 2 participants mainly deal with words, interpretations and
long & detailed readings, which lead them to be more alert about the
meaning of what they read and the claim is that different wordings in the
decision questions may activate their System 2. Thus, Group 2 students may
more carefully evaluate the meaning of the choices presented in the
gambling task, but in the end they do not show a different susceptibility level

than Group 1 participants.

Second main finding of this study was that regardless of the quantitative or
social science-based difference, there was no significant effect of the two
debiasing methods investigated. First of all, encouraging analytical
processing did not make any significant difference on the magnitude of
framing effect of both groups, in contrast to Thomas and Millar’s (2011)
work, where analytical processing was used as a debiasing method of
framing effect in younger and older adults. Analytical processing is
encouraged in both groups by asking simple mathematical questions in
order to increase the cognitive resources that the participants require.
Cognitive resources may be a significant determinant on decision making
between older and younger subjects (Thomas and Bulevic, 2006; Mata,
Schooler and Rieskamp, 2007). Thus, Thomas and Millar (2011) could reach

an affirmative result on this method but this study supports the idea that the
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same determinant is not binding for the specified participant sample,
consisting of undergraduate students with a mean age of 22. Different
education disciplines may not necessarily create differences in the level of
cognitive resources used. Thus, analytical processing fails to decrease the
susceptibility of framing effect in both quantitative-based and social science-

based participants.

Secondly, warning method also fails to elicit a distinct decrease in the degree
of framing effect. The benchmark of this method is the research of Cheng and
Wu (2010), in which they evaluated the buying intentions of subjects, who
were given the characteristics of a translator including the strong and weak
warning sentences in positive or negative frame. In their study, attribute
framing was under investigation and strong type of warning were helpful for
subjects to be decision invariant. Current study only includes the strong
warning, yet the results are not the same with Cheng and Wu’'s. The
implication is that warning is not a sufficient debiasing method in risky-
choice framing. The participant is warned about the words “gain” and
“loss”, but risky choice framing also includes the risk factor, which, in this
experiment, cannot be moderated only with a warning sentence, in contrast

to attribute framing.

The third main finding of this study is that when the questions are analyzed
separately on gain-framed and loss-framed questions, it is observed that the
debiasing methods did not have a significant effect on loss-framed questions.
On gain-framed questions, however; analytical processing has a significant
effect. The number of risky choices selected on gain questions decreased

significantly on subjects who were presented analytical processing. In other
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words, encouraging analytical processing decreased the risk seeking

behavior of participants on gain-framed questioned.

In addition to results above, another observation was that the presence of
both methods also fails to debias the framing effect in each group. Even
when the two methods combined their forces; it seems to be inadequate to
create a significant decrease in the level of framing effect. Furthermore, when
the data of each group was analyzed separately, none of the debiasing
methods had a significant effect in each group. When the FESR values of
each group are analyzed, it is observed that most of the FESR values are
accumulated between 0 and 0.2, which are indeed low. This fact indicates
that subjects of each group were not susceptible to framing effect and hence,
the debiasing methods could not create a significant effect on the

susceptibility level of framing effect on each group.

The current study took Thomas and Millar’s (2011) work as benchmark in
terms of the debiasing method selected (encouraging analytical processing)
and the content of the questionnaire. They conducted their study on older
and younger adults. Their younger adults had a mean of age 19.4 and a
sample size of 120. When they filled the questionnaire with the probability
tasks, the mean and standard deviation of the proportion of risky choices
selected were as in Table 7. It is observed that the mean on gain-framed
questions in the current study is close to Thomas and Millar’s (2011) work.
On the other hand, the mean values of loss-framed questions are different
from their wotk. Quantitative-based students were more risk seeker and

social science-based were more risk averse then the younger adults in their
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study. The mean of age was 21.96 in the current study, which might cause

this difference.

Table 7 — Proportion of risky choices of two studies

Gains, M (SD) |Losses, M (SD)

Thomas and Millar (2011)

Younger adults on probability tasks 0.45 (0.22) 0.47 (0.23)
Current study (Type 2 questionnaire)

Quantitative-based students 0.45 (0.291) 0.52 (0.273)

Social science-based students 0.44 (0.292) 0.42 (0.272)

The current study has not been without limitations. First of all, answering the
questionnaire on a hard copy or a soft copy might have created different
focuses on participants. The hard copies were completed in approximately 10
minutes and participants answered the questions individually in a quiet class
environment. However, since the medium of soft copies was the internet, the
environment of soft copies of the questionnaires could not be controlled as
much as hard copies. The soft copy participants might have filled the
questionnaire in a longer or shorter time and they might have not
concentrated enough as the participants in the class environment.
Nonetheless, the separate analysis of hard copy participants is included in

Appendix C and no main effect is observed.

Another limitation was the structure of the decision tasks. Each decision task
assumes that the participant owns a certain amount of money as the
reference point. The amount of the money changes between $50 and $800
and the participant is asked to behave as he owns this initial amount, which

may create endowment effect. Thaler (1980) defines endowment effect as the

53



fact of people demanding more money while giving up of a good than they
would be willing to pay to own it. In this study, the different level of
reference points as well as the different frames (loss or gain) might cause this
effect. If the reference point is relatively high (the initial amount of money is
large), then people would look for a great amount in the choices to take a risk

or not. In this case, observing framing effect would not be easy.

In addition, the participants were not presented any incentives in this study.
Due to the fact that the questionnaires were also collected as soft copies, it
was not possible to give incentives to soft copy participants. Hence, neither
hard copy nor soft copy participants received incentives. If they had been
presented incentives, they would have been more motivated to fill the
questionnaires. It is known that using incentives is a useful method to

maintain personal involvement of participants during data collection.

The fourth limitation was that the gender proportions were not equal in hard
and soft questionnaires. The number of female/male participants was 60/70
in hard and 55/24 in soft copies. Gender effect was not in the scope of this
study; however, the gender proportion equality could be better to make the

participant pool more homogenous.

The last limitation was the department variety of the participants. One of the
main purposes of this study was to compare quantitative-based students
with social science-based students. Nevertheless, the departments
categorized under these groups could have distinct behaviors against
framing effect. To illustrate, mathematical education students and electronics

engineering students may show different reactions to framing effect; yet they
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were categorized under same group. Any specific interaction might have

been missed out due to this categorization of different disciplines.

As further steps in the future, the data collection may be realized by only one
medium; hard or soft copies. Accordingly, incentives may be presented to
the participants so that they would be more motivated while answering the
questions. In addition, the participant pool can be designed with the equality
of gender proportion and with undergraduates from only two disciplines
(one quantitative-based and one social science-based). Furthermore, the
debiasing methods used in this study can also be examined on a goal
framing design in the future. Short cases each including short information of
a specific behavior (e.g. using sunscreen, having mammography etc) may be
given to the participants with positive/negative outcomes of performing/not
performing the behavior and the decision behavior of participants may be
investigated. Different debiasing techniques mentioned in the literature can
also be examined on the given participant profile as a further research.

Applying these techniques can lead to different findings in future studies.

Summing up the results, it can be concluded that this research investigated
the debiasing effects of analytical processing and explicit warning on risky-
choice framing on undergraduate students from different departmental
groups. No significant difference is observed between the susceptibility level
of quantitative-based and social science-based students to framing effect.
Encouraging analytical processing and explicit warning failed to decrease the
susceptibility level in both participant groups; and the joint effect of the

methods were not significant as well. When the two groups were compared
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on debiasing methods, none of the methods created a more efficient

decrease.
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APPENDICES

APPENDIX A. QUESTIONNAIRES

QUESTIONNAIRE - TYPE 1

MIDDLE EAST TECHNICAL UNIVERSITY
GRADUATE SCHOOL OF SOCIAL SCIENCES
DEPARTMENT OF BUSINESS ADMINISTRATION
-2015-

Dear Participant,

You are kindly invited to take part in a Master’s Thesis study that is being conducted by an
MBA student in Middle East Technical University. Decision making is the field of the study
and this study will attempt to inquire decision making strategies.

There is no right or wrong answers. Please answer each question in a way that will best
reflect your opinions and judgments. Participation in this questionnaire is completely
voluntarily and anonymous.

Thank you for your valuable cooperation. Your answers will contribute to this academic
research.

CONSENT

I have read and understand the information given above. I am participating in this research
completely voluntarily.

AGE:

GENDER:
DEPARTMENT:
CLASS:

Contact e-mail: ezgi.akbulut@yahoo.com
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=

You are given a sum of $600. Which option would you choose?
a. Asure loss of $300.
b. A 3/5 chance of losing $500, with a 2/5 chance of losing $0.

2. You are given a sum of $350. Which option would you choose?
a. Asure gain of $150.
b. A 2/3 chance of gaining $225, with a 1/3 chance of gaining $0.

3. You are given a sum of $650. Which option would you choose?
a. Asure loss of $400.
b. A2/3 chance of losing $600 with a 1/3 chance of losing $0.

4. You are given a sum of $190. Which option would you choose?
a. A sure gain of $90.
b. A3/4 chance of gaining $120, with a 1/4 chance of gaining SO

5. You are given a sum of $240. Which option would you choose?
a. A sure gain of $60.
b. A 1/3 chance of gaining $180, with a 2/3 chance of gaining $0.

6. You are given a sum of $440. Which option would you choose?
a. Asurelossof $110.
b. A 2/5chance of losing $275 with a 3/5 chance of losing $0.

7. You are given a sum of $210. Which option would you choose?
a. Asure gain of $40.
b. A 1/3 chance of gaining $120, with a 2/3 chance of gaining SO0.

8. You are given a sum of $500. Which option would you choose?
a. Asure loss of $270.
b. A2/3 chance of losing $405 with a 1/3 chance of losing $O.

9. You are given a sum of $175. Which option would you choose?
a. Asureloss of $100.
b. A 2/3 chance of losing $150, with a 1/3 chance of losing $O.

10. You are given a sum of $250. Which option would you choose?

a. Asure gain of $80.
b. A 1/4 chance of gaining $320, with a 3/4 chance of gaining $0.
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11

12.

13

14

15

16

17

18

19

20

. You are given a sum of $180. Which option would you choose?

a.
b.

A sure loss of $45.
A 3/4 chance of losing $60 with a 1/4 chance of losing SO.

You are given a sum of $160. Which option would you choose?
a.
b.

A sure gain of $70.
A 1/3 chance of gaining $210, with a 2/3 chance of gaining SO.

. You are given a sum of $50. Which option would you choose?

a.
b.

A sure gain of $25.
A 1/4 chance of gaining $100, with a 3/4 chance of gaining $SO.

. You are given a sum of $300. Which option would you choose?

a.
b.

A sure loss of $80.
A 2/3 chance of losing $120 with a 1/3 chance of losing SO.

. You are given a sum of $100. Which option would you choose?

a.
b.

A sure gain of $35.
A 1/3 chance of gaining $105, with a 2/3 chance of gaining SO.

. You are given a sum of $400. Which option would you choose?

a.
b.

A sure loss of $120.
A 3/4 chance of losing $160 with a 1/4 chance of losing $0.

. You are given a sum of $360. Which option would you choose?

a.
b.

A sure loss of $90.
A 1/3 chance of losing $270, with a 2/3 chance of losing SO0.

. You are given a sum of $180. Which option would you choose?

a.
b.

A sure gain of $40.
A 1/5 chance of gaining $200, with a 4/5 chance of gaining SO

. You are given a sum of $250. Which option would you choose?

a.
b.

A sure loss of $120.
A 3/5 chance of losing $200 with a 2/5 chance of losing SO.

. You are given a sum of $60. Which option would you choose?

a.
b.

A sure gain of $30.
A 2/5 chance of gaining $75, with a 3/5 chance of gaining $0.
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21. You are given a sum of $200. Which option would you choose?
a. A sure gain of $70.
b. A 2/5 chance of gaining $175, with a 3/5 chance of gaining SO.

22. You are given a sum of $800. Which option would you choose?
a. Asureloss of $300.
b. A 3/4 chance of losing $400 with a 1/4 chance of losing $O0.

23. You are given a sum of $85. Which option would you choose?

a. Asure gain of $45.

b. A3/5 chance of gaining $75, with a 2/5 chance of gaining SO.
24. You are given a sum of $120. Which option would you choose?

a. Asureloss of $30.
b. A 1/3 chance of losing $90 with a 2/3 chance of losing SO.

THANK YOU ©

67



QUESTIONNAIRE - TYPE 2
1. You are given a sum of $600. Which option would you choose?

a. Asure loss of $300.
b. A 3/5 chance of losing $500 with a 2/5 chance of gaining $0.

2. You are given a sum of $350. Which option would you choose?
a. Asure gain of $150.
b. A 2/3 chance of gaining $225, with a 1/3 chance of gaining $0.

3. You are given a sum of $650. Which option would you choose?
a. Asure loss of $400.
b. A 2/3 chance of losing $600 with a 1/3 chance of losing $0.

4. You are given a sum of $190. Which option would you choose?
a. A sure gain of $90.
b. A3/4 chance of gaining $120, with a 1/4 chance of gaining SO

5. 225%2/3=
6. 500 *3/5=

7. You are given a sum of $240. Which option would you choose?

a. Asure gain of S60.
b. A 1/3 chance of gaining $180, with a 2/3 chance of gaining SO.

8. You are given a sum of $440. Which option would you choose?
a. Asurelossof $110.
b. A 2/5 chance of losing $275 with a 3/5 chance of losing $O.

9. You are given a sum of $210. Which option would you choose?
a. Asure gain of $40.
b. A 1/3 chance of gaining $120, with a 2/3 chance of gaining SO.

10. You are given a sum of $500. Which option would you choose?
a. Asure loss of $270.
b. A 2/3 chance of losing $405 with a 1/3 chance of losing $O.
11. 180 * 1/3 =

12. 405 *2/3 =
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

You are given a sum of $175. Which option would you choose?
c. Asureloss of $100.
d. A2/3 chance of losing $150, with a 1/3 chance of losing $O.

You are given a sum of $250. Which option would you choose?
a. Asure gain of $80.
b. A 1/4 chance of gaining $320, with a 3/4 chance of gaining $O.

You are given a sum of $180. Which option would you choose?
a. Asureloss of $45.
b. A 3/4 chance of losing $60 with a 1/4 chance of losing $O.

You are given a sum of $160. Which option would you choose?
a. Asure gain of $70.
b. A 1/3 chance of gaining $210, with a 2/3 chance of gaining SO.

320 *1/4 =
150 * 2/3 =

You are given a sum of $50. Which option would you choose?
a. Asure gain of $25.
b. A 1/4 chance of gaining $100, with a 3/4 chance of gaining SO0.

You are given a sum of $300. Which option would you choose?
a. Asureloss of $80.
b. A2/3 chance of losing $120 with a 1/3 chance of losing SO.

You are given a sum of $100. Which option would you choose?
a. Asuregain of $35.
b. A 1/3 chance of gaining $105, with a 2/3 chance of gaining $0.

You are given a sum of $400. Which option would you choose?
a. Asure loss of $120.
b. A 3/4 chance of losing $160 with a 1/4 chance of losing SO.

100 * 1/4 =
160 * 3/4 =
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

You are given a sum of $360. Which option would you choose?
a. Asure loss of $90.
b. A 1/3 chance of losing $270, with a 2/3 chance of losing SO.

You are given a sum of $180. Which option would you choose?
a. Asure gain of $40.
b. A 1/5 chance of gaining $200, with a 4/5 chance of gaining SO

You are given a sum of $250. Which option would you choose?
a. Asureloss of $120.
b. A 3/5 chance of losing $200 with a 2/5 chance of losing $0.

You are given a sum of $60. Which option would you choose?
a. Asure gain of $30
b A 2/5 chance of gaining $75, with a 3/5 chance of gaining SO.

200 * 3/5=
270 *1/3=

You are given a sum of $200. Which option would you choose?
a. Asure gain of $70.
b. A 2/5 chance of gaining $175, with a 3/5 chance of gaining SO.

You are given a sum of $800. Which option would you choose?
a. Asureloss of $300.
b. A 3/4 chance of losing $400 with a 1/4 chance of losing $SO.

You are given a sum of $85. Which option would you choose?
a. Asure gain of $45.
b. A 3/5 chance of gaining $75, with a 2/5 chance of gaining $0.

You are given a sum of $120. Which option would you choose?
a. Asureloss of $30.
b. A 1/3 chance of losing $90 with a 2/3 chance of losing $O.

90*1/3=

175*2/5=
THANK YOU ©

70



QUESTIONNAIRE - TYPE 3

Before you begin, please be noted that,

The way the options are presented as losses/gains may influence people’s decisions.
Please be aware of this situation and try to avoid these biases before your final decision.

1. You are given a sum of $600. Which option would you choose?
a. Asure loss of $300.
b. A 3/5 chance of losing $500, with a 2/5 chance of losing $O0.

2. You are given a sum of $350. Which option would you choose?
a. Asure gain of $150.
b. A 2/3 chance of gaining $225, with a 1/3 chance of gaining $0.

3. You are given a sum of $650. Which option would you choose?
a. Asure loss of $400.
b. A2/3 chance of losing $600 with a 1/3 chance of losing $0.

4. You are given a sum of $190. Which option would you choose?
a. Asure gain of $90.
b. A3/4 chance of gaining $120, with a 1/4 chance of gaining SO

5. You are given a sum of $240. Which option would you choose?
a. A sure gain of $60.
b. A 1/3 chance of gaining $180, with a 2/3 chance of gaining $0.

6. You are given a sum of $440. Which option would you choose?
a. Asurelossof $110.
b. A 2/5chance of losing $275 with a 3/5 chance of losing $0.

7. You are given a sum of $210. Which option would you choose?
a. Asure gain of $40.
b. A 1/3 chance of gaining $120, with a 2/3 chance of gaining SO.

8. You are given a sum of $500. Which option would you choose?

a. Asure loss of $270.
b. A 2/3 chance of losing $405 with a 1/3 chance of losing $0.
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9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

You are given a sum of $175. Which option would you choose?
a. Asure loss of $100.
b. A 2/3 chance of losing $150, with a 1/3 chance of losing $0.

You are given a sum of $250. Which option would you choose?
a. Asure gain of $80.
b. A 1/4 chance of gaining $320, with a 3/4 chance of gaining $0.

You are given a sum of $180. Which option would you choose?
a. Asure loss of $45.
b. A 3/4 chance of losing $60 with a 1/4 chance of losing $0.

You are given a sum of $160. Which option would you choose?
a. A sure gain of $70.
b. A 1/3 chance of gaining $210, with a 2/3 chance of gaining $O0.

You are given a sum of $50. Which option would you choose?
a. A sure gain of $25.
b. A 1/4 chance of gaining $100, with a 3/4 chance of gaining $O0.

You are given a sum of $300. Which option would you choose?
a. Asureloss of $80.
b. A 2/3 chance of losing $120 with a 1/3 chance of losing $0.

You are given a sum of $100. Which option would you choose?
a. Asuregain of $35.
b. A 1/3 chance of gaining $105, with a 2/3 chance of gaining $S0.

You are given a sum of $400. Which option would you choose?
a. Asure loss of $120.
b. A3/4 chance of losing $160 with a 1/4 chance of losing $O.

You are given a sum of $360. Which option would you choose?
a. Asureloss of $90.
b. A 1/3 chance of losing $270, with a 2/3 chance of losing $0.

You are given a sum of $180. Which option would you choose?

a. A sure gain of $40.
b. A 1/5 chance of gaining $200, with a 4/5 chance of gaining S0
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19.

20.

21.

22.

23.

24.

You are given a sum of $250. Which option would you choose?
a. Asureloss of $120.
b. A 3/5 chance of losing $200 with a 2/5 chance of losing $0.

You are given a sum of $60. Which option would you choose?
a. Asuregain of $30.

b. A 2/5chance of gaining $75, with a 3/5 chance of gaining SO.

You are given a sum of $200. Which option would you choose?
a. A sure gain of $70.

b. A 2/5 chance of gaining $175, with a 3/5 chance of gaining SO.

You are given a sum of $800. Which option would you choose?
a. Asureloss of $300.
b. A 3/4 chance of losing $400 with a 1/4 chance of losing $O.

You are given a sum of $S85. Which option would you choose?

a. Asure gain of $45.

b. A 3/5 chance of gaining $75, with a 2/5 chance of gaining $0.
You are given a sum of $120. Which option would you choose?

a. Asureloss of $30.
b. A 1/3 chance of losing $90 with a 2/3 chance of losing SO0.

THANK YOU ©
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QUESTIONNAIRE - TYPE 4

Before you begin, please be noted that,

The way the options are presented as losses/gains may influence people’s decisions.
Please be aware of this situation and try to avoid these biases before your final decision.

1. You are given a sum of $600. Which option would you choose?

a. Asure loss of $300.
b. A 3/5 chance of losing $500 with a 2/5 chance of gaining $0.

2. You are given a sum of $350. Which option would you choose?
a. Asure gain of $150.
b. A 2/3 chance of gaining $225, with a 1/3 chance of gaining $0.

3. You are given a sum of $650. Which option would you choose?
a. Asure loss of $400.
b. A 2/3 chance of losing $600 with a 1/3 chance of losing $O.

4. You are given a sum of $190. Which option would you choose?
a. A sure gain of $90.
b. A3/4 chance of gaining $120, with a 1/4 chance of gaining SO

5. 225%*2/3=
6. 500 *3/5=
7. You are given a sum of $240. Which option would you choose?
a. Asure gain of S60.
b. A 1/3 chance of gaining $180, with a 2/3 chance of gaining $S0.
8. You are given a sum of $440. Which option would you choose?
a. Asurelossof $110.
b. A 2/5 chance of losing $275 with a 3/5 chance of losing SO.
9. You are given a sum of $210. Which option would you choose?

a. Asure gain of $40.
b. A 1/3 chance of gaining $120, with a 2/3 chance of gaining $0.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

You are given a sum of $500. Which option would you choose?
a. Asure loss of $270.

b. A 2/3 chance of losing $405 with a 1/3 chance of losing $O.
180 *1/3 =

405 *2/3 =

You are given a sum of $175. Which option would you choose?
e. Asure loss of $100.
f. A 2/3 chance of losing $150, with a 1/3 chance of losing $0.

You are given a sum of $250. Which option would you choose?
a. Asure gain of $80.
b. A 1/4 chance of gaining $320, with a 3/4 chance of gaining $O.

You are given a sum of $180. Which option would you choose?
a. Asureloss of $45.
b. A 3/4 chance of losing $60 with a 1/4 chance of losing $O.

You are given a sum of $160. Which option would you choose?
a. Asure gain of $70.
b. A 1/3 chance of gaining $210, with a 2/3 chance of gaining SO.

320*1/4 =

150 * 2/3 =

You are given a sum of $50. Which option would you choose?

a. Asure gain of $25.

b. A 1/4 chance of gaining $100, with a 3/4 chance of gaining SO0.
You are given a sum of $300. Which option would you choose?

a. Asure loss of $80.

b. A 2/3 chance of losing $120 with a 1/3 chance of losing SO.
You are given a sum of $100. Which option would you choose?

a. Asuregain of $35.
b. A 1/3 chance of gaining $105, with a 2/3 chance of gaining $0.
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22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

You are given a sum of $400. Which option would you choose?
a. Asure loss of $120.
b. A3/4 chance of losing $160 with a 1/4 chance of losing SO.

100 * 1/4 =
160 * 3/4 =

You are given a sum of $360. Which option would you choose?
a. Asureloss of $90.
b. A 1/3 chance of losing $270, with a 2/3 chance of losing SO.

You are given a sum of $180. Which option would you choose?
a. A sure gain of $40.
b. A 1/5 chance of gaining $200, with a 4/5 chance of gaining SO

You are given a sum of $250. Which option would you choose?
a. Asure loss of $120.
b. A 3/5 chance of losing $200 with a 2/5 chance of losing $O0.

You are given a sum of $60. Which option would you choose?
a. Asure gain of S30
b A 2/5 chance of gaining $75, with a 3/5 chance of gaining SO.

200 * 3/5=

270 * 1/3=

You are given a sum of $200. Which option would you choose?

a. Asure gain of $70.

b. A 2/5 chance of gaining $175, with a 3/5 chance of gaining SO.
You are given a sum of $800. Which option would you choose?

a. Asureloss of $300.

b. A 3/4 chance of losing $400 with a 1/4 chance of losing SO.
You are given a sum of $85. Which option would you choose?

a. Asure gain of $45.
b. A 3/5 chance of gaining $75, with a 2/5 chance of gaining SO.
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34. You are given a sum of $120. Which option would you choose?
a. Asureloss of $30.
b. A 1/3 chance of losing $90 with a 2/3 chance of losing SO.
35.90*1/3=

36.175*2/5=
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APPENDIX B. FISHER EXACT TEST RESULTS FOR ALL QUESTIONS

Question 1 Question 2 Question 3
Type Cou!wt of Courlt of Type Cour\t of Courlt of Type Courlt of Cour\t of
Choice A | Choice B Choice A | Choice B Choice A | Choice B
Hard 63 67 Hard 64 66 Hard 65 65
Soft 33 46 Soft 39 40 Soft 31 48
p-value = 0,392 p-value=1 p-value = 0,153
Question 4 Question 5 Question 6
Type Cou.nt of Cou.nt of Type Cou.nt of Cou.nt of Type Cou.nt of Coupt of
Choice A | Choice B Choice A | Choice B Choice A | Choice B
Hard 59 71 Hard 84 46 Hard 43 87
Soft 32 47 Soft 54 25 Soft 31 48

p-value = 0,565

p-value = 0,652

p-value = 0,375

Question 7 Question 8 Question 9
Type Cou.nt of Cou.nt of Type Coupt of Cou.nt of Type Cou.nt of Cour\t of
Choice A | Choice B Choice A | Choice B Choice A | Choice B
Hard 63 67 Hard 63 67 Hard 57 73
Soft 33 46 Soft 42 37 Soft 35 44
p-value = 0,39 p-value =0,569 p-value=1
Question 10 Question 11 Question 12
Type Cou.nt of Cou!'lt of Type Cou'nt of Cou.nt of Type Cou.nt of Cou'nt of
Choice A | Choice B Choice A | Choice B Choice A | Choice B
Hard 57 73 Hard 65 65 Hard 60 70
Soft 34 45 Soft 46 33 Soft 36 43
p-value=1 p-value = 0,257 p-value=1
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Question 13 Question 14 Question 15
Type Courlt of Cour\t of Type Courlt of Cour\t of Type Courlt of COU!‘lt of
Choice A | Choice B Choice A | Choice B Choice A | Choice B
Hard 63 67 Hard 46 84 Hard 71 59
Soft 33 46 Soft 41 38 Soft 34 45
p-value = 0,39 p-value = 0,021 p-value =0,118
Question 16 Question 17 Question 18
Type Coupt of Cour\t of Type COU.I’lt of Cour\t of Type Cou.nt of COU!’lt of
Choice A | Choice B Choice A | Choice B Choice A | Choice B
Hard 49 81 Hard 65 65 Hard 40 90
Soft 30 49 Soft 41 38 Soft 28 51
p-value=1 p-value = 0,887 p-value = 0,543
Question 19 Question 20 Question 21
Type Coupt of Cour\t of Type COU.I’lt of Cour\t of Type Cou.nt of COU!’lt of
Choice A | Choice B Choice A | Choice B Choice A | Choice B
Hard 63 67 Hard 60 70 Hard 56 74
Soft 33 46 Soft 35 44 Soft 34 45
p-value = 0,39 p-value = 0,886 p-value=1
Question 22 Question 23 Question 24
Type COU!’lt of Coupt of Type Cou.nt of Cour\t of Type Courlt of Cou.nt of
Choice A | Choice B Choice A | Choice B Choice A | Choice B
Hard 57 73 Hard 87 43 Hard 51 79
Soft 33 46 Soft 53 26 Soft 26 53
p-value = 0,776 p-value=1 p-value = 0,379
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APPENDIX C. ANALYSIS OF HARD COPY PARTICIPANTS

Out of 209 participants, 130 of them completed the questionnaire in hard
copy and the rest 79 participants completed them in soft copy. To see
whether there is a main effect within one medium of questionnaire, hard
copy answers were analyzed separately. A General Linear Model analysis on
a 2 x 2 x 2 (Analytical processing [included, excluded], warning [included,
excluded], department [quantitative-based, social science-based]) between-
subjects design was conducted and no main effect of any factor was
observed. Interaction effect was also not found. The descriptive statistics

values can be observed in Table 8.

Table 8 - Descriptive statistics value of hard copy participants

Questionnaire | Mean, (Sample Size, Standard Deviation)
Types Quantitative-Based | Social-Science Based
Type 1 0.17 (23, 0.124) 0.181 (12, 0.207)
Type 2 0.224 (16, 0.235) 0.265 (11, 0.329)
Type 3 0.2 (20, 0.199) 0.322 (15, 0.279)
Type 4 0.226 (21, 0.206) 0.257 (12, 0.3)

Analytical processing (F(1, 122)= 0,35, p= 0,553), explicit warning (F(1,
122)=0,99, p=0,323) and department (F(1,122)= 1,51, p=0,222) have failed to
show a main effect. In addition, their pairwise and total interactions were
also evaluated and no significant effects were found for each of them. No
significant relationship was found between analytical processing and explicit
warning F(1, 122)=1,13, p=0,289), between analytical processing and
department F(1, 122)=0,13, p=0,717), between explicit warning and

80



department F(1, 122)=0,37, p=0,543) and for the interaction of all three factors

F(1, 122 )=0,54, p=0,464).

These results show that the debiasing methods failed to show a main effect
on 130 hard copy participants. Hence, selecting only one medium of

questionnaire did not make a significant effect for the sample size selected.

81



APPENDIX D: TURKISH SUMMARY

Karar verme eylemi yasamin bir parcasidir. Her giin bilingli veya farkina
varmaksizin verdigimiz kararlar, oliimciil bir karaciger kanseri tedavisine
karar vermek kadar zor veya aksam yemegi icin satin alacagimiz yogurdun
marka secimi kadar basit olabilir. Karar verme siireci ister basit ister
karmasik olsun, karar veren kisi mevcut secenekleri degerlendirir ve Lovett'a
gore (2006) rasyonel olabilmek adina, maksimum degeri veya fayday:

saglayan secenegi seger.

Ote yandan, insanlarda karar verme mekanizmasmnda rasyonelligin belli
sinirlar1 vardir. Simon (1956), bilissel kapasitenin sinirli olmas: ve zaman
baskis1 nedeniyle, insan zihninin kararlar1 hizli alabilmek adina kolay yollar
bulmak igin adapte oldugunu savunmustur. Simon, analizlerinde, kismen
rasyonel olarak insan aklini yeniden tanimlamis ve "smurli rasyonellik"
kavramini literatiire kazandirmistir. Risk ve belirsizlik oldugunda, karar
verme siireci karmasiklasir ve insan akli sezgisel yollarla karar vermeyi
tercih eder. Sezgisel yollar ise, bilissel onyargilara neden olur. Bilissel
onyargilar, sinirli diistinsel kapasite, duygusal etmenler ve cevresel faktorler
nedeniyle olusan diisiince hatalaridir (Wilke ve Mata, 2012). Insanlar karar
vermek ic¢in hatali ipuglarmi kullandiginda, sonug irrasyonel bir karar
olabilir. Uzmanlar, son yirmi yildir bu 6nyargilari ve bunlarin simdiki ve
gelecekteki engelleme yontemlerini arastirmaktadir. Mevcut calisma, bu

biligssel onyargilardan biri olan ¢ergeveleme etkisinin tizerinde durmaktadir.

Insanlar risk ve belirsizlik iceren bir karar problemi ile karsi karsiya

kaldiklarinda, sahip olduklar risk algisina gore secenekleri degerlendirir ve
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daha sonra bir ¢oziim bulurlar. Ancak, risk algisinin yani sira, problemin
kendisi de ¢6ziime katki saglar. Ornek vermek gerekirse, yogurt satin almak
icin markete gidildiginde, "%80 yagsiz" olarak etiketlenmis paket ile “%?20
yagl” olarak etiketlenmis paket igerik olarak aym {riinii igerse bile,
tercihimiz “%80 yagsiz” olan paketten yana olacaktir. Benzer sekilde,
oliimciil karaciger kanseri bir hasta oldugunu diisiintin. Doktorlar % 95
basarisizlik oranindaki kritik bir cerrahi operasyonu teklif etseydi, hasta bu
teklifi degerlendirecek ve Olim oran1 ¢ok yiiksek oldugundan onu
reddedecekti. Doktor "% 5 hayatta kalma orani" olarak s6z etseydi, bu karar

degismez miydi?

Yukaridaki iki senaryoda da, verilen segenekler mantiksal olarak esittir.
Secenekleri farkli olarak gosteren, onlarin sunulus bicimleridir. Verilen
kararlarin, esit segeneklerin sunulus bigimlerine gore degismesi durumu
Kahneman ve Tversky (1981) tarafindan adlandirilan gerceveleme etkisini
olusturur. Unlii Asya Hastalig1 problemi, literatiirde cerceveleme etkisini
gozler Oniine seren en {inlii 6rnektir. Kahneman ve Tversky bu deneylerinde,
oldiiriici  bir hastaligin ortaya c¢ikacagt ve Amerika’da 600 kisiyi
oldiirecegine dair bir senaryo olusturur. Hiikiimet iki adet tedavi segenegi

belirler ve bu secenekler deneklere sunulur:

Program A: Eger Program A secilirse, kesin olarak 200 kisi hastaliktan

kurtulacaktir.

Program B: Eger Program B secilirse, 1/3 ihtimalle 600 kisi kurtulacak, 2/3

ihtimalle kimse kurtulamayacaktir.
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Segenekler “kurtarilan hayat” ibaresiyle soruldugunda, katihmcilarin %72’si
Program A’yi, yani kesin olarak hayat kurtarmayi tercih etmistir. Aym

secenekler, bir de asagidaki gibi sorulmustur:
Program C: Eger Program C secilirse, kesin olarak 400 kisi 0lecektir.

Program D: Eger Program D segilirse, 1/3 ihtimalle kimse O0lmeyecek, 2/3
ihtimalle 600 kisi 6lecektir.

Segenekler “6len insan say1s1” ibaresiyle sunuldugunda da, deneklerin %78’i
Program D’yi se¢mis, yani risk almayi tercih etmislerdir. Bu deneyin
sonuglar1 sunu kamnitlar: Secenekler pozitif bir c¢ercevede (kazang)
sunuldugunda insanlar riskten kaginan, negatif bir gercevede sunuldugunda

ise (kay1p) riske giren bir davranis sergiler.

Cerceveleme etkisini bir karar verme teorisi olan beklenti teorisiyle
acitklamak miimkiindiir. Kahneman ve Tversky'nin (1979) olusturdugu S
seklindeki asimetrik deger fonksiyonu, kazang bolgesinde icbiikey, kayip
bolgesinde ise digbiikey sekildedir ve insanlarin risk yaklasimina dair kanit
niteligi tasir. Ayrica beklenti teorisi, seceneklerin gergeklesme olasiliklari igin
bir de agirlik fonksiyonu sunmaktadir. Bu fonksiyon, kii¢iik gerceklesme
olasiliklarini se¢gmeye olan egilimimizi ve kesinlik etkisini agiklar niteliktedir.

(Hardman, 2009).

Literatiirde ig tip gerceveleme etkisinden bahsedilmektedir. Bunlardan ilki,
Kahneman ve Tverskynin Asya Hastaligi probleminde kullandig1 risk
secenekli cerceveleme etkisidir. Risk segenekli cerceveleme etkisine gore, biri
kesin digeri olasilik igeren segeneklerin kayip veya kazang gerceveleri iginde
sunulmasi, kisinin risk algisinda degisikliklere yol agmaktadir. Ikinci etki,
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nitelik cerceveleme etkisidir. Nitelik gerceveleme etkisine gore, bir {irtintin
herhangi spesifik bir niteligi pozitif ya da negatif sekilde sunuldugunda,
kisinin o tiriine sahip olmaya yonelik istegi degisebilmektedir. Levin ve
Gaeth’in (1988) orneginde, deneklere sunulan “%80 yagsiz” ve %20 yagh”
etiketli dana kiyma paketlerinden, “%80 yagsiz” olanlar daha fazla tercih
edilmistir. Uriinler birebir ayn1 olmasma ragmen, pozitif 6zelligi belirtilen
uriin deneklerde daha cazibeli bir hale gelmistir. Nitelik cercevelemesinde
sunulan segenekler, birbirini tamamlayici niteliktedir. Ugiincii etki ise, amag
cerceveleme etkisidir. Amag cerceveleme etkisine gore, bir davranis: edinme
/ uygulama istegi, o davrams edinilirse olusacak pozitif sonuglar ile o
davranis edinilmezse olusacak negatif sonuglardan birinin sunuldugu
duruma gore degisiklik gostermektedir. Amag cergeveleme etkisine en tinlii
ornek olarak Meyerowitz ve Chaiken’in (1987) davrams olarak kendi
kendine gdgiis muayenesi {izerine yaptiklari deneyden bahsedilebilir. ilk
denek gruplarma kendi kendilerine yapacaklari muayenenin pozitif
sonuglarmni, ikinci denek grubuna ise muayeneyi yapmadiklari takdirde
olusacak negatif sonuglardan soz ettiklerinde, negatif sonuglari1 dinlemis olan
deneklerin muayeneyi yapmaya daha istekli olduklar1 gozlenmistir. Burada,
kendi kendine gogiis muayenesi aslinda gogiis kanserini tespit etmeye
yonelik bir davranistir. Amag cerceveleme soz konusu oldugunda, tespit
edici davranislarin negatif cerceveleme, Onleyici davranislarin ise pozitif
cercevelemeyle daha cazip hale geldigi gozlenmistir. Meme kanseri igin
mamografi taramasi (Banks et al.,, 1995; Schneider et al., 2001) ve kalp
hastalig1 teshisi i¢in kan tahlili (Maheswaran & Meyers-Levy, 1990) tespit
edici davranislara ornek olarak gosterilebilir. Onleyici davraniglara ornek

olarak zararli 1sinlardan korunmak amagl giines kremi kullanimi (Rothman
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et al., 1993), AIDS’ten korunma amagcli kondom kullanimi (Linville, Fischer &
Fischhoff, 1993) ve arabalarda bebek koltugu kullanimi (Christopherson ve

Gyulay,1981) gosterilebilir.

Cerceveleme etkisi pazarlama, saglik ve finans gibi bir¢ok alanda
kullanilmakta ve fark etmeden insanlarin karar mekanizmalarina etki
etmektedir. Bu nedenle uzmanlar son yirmi yildir cerceveleme etkisini
azaltan veya ortadan kaldiran yontemler iizerine ¢alismaktadir. Bunun igin
gesitli basliklar altinda farkli yontemlerden soz edilebilir. Birinci yontem
olarak, duygu yonetiminin gerceveleme etkisi iizerinde azaltici bir etkisi
gorulmistiir. Miu ve Crisan (2011) bu baglamda bilissel yeniden
degerlendirme ve duygulari bastirma iizerinde galisarak basarili sonuglar

elde etmislerdir.

Ikinci yontem ekstra bilgi sunma ve katilimi artirmadir. Druckman (2001),
deneklerine siyasi partiler veya giivenilir medikal kuruluslar {izerinden
tedavi tavsiyeleri verdiginde, cerceveleme etkisinden bagimsiz olarak
tutulan parti veya deger verilen kurulusun sundugu/tavsiye ettigi secenegin
tercih ettigi goriilmiistiir. Cheng ve Wu (2010) ise, deneklerine cerceveleme
etkisine dair dikkatli olmalarini sdyleyen bir uyar1 ctimlesi sunduktan sonra,
elektronik bir dil geviriciyi satin alma davraniglarini incelemis ve uyari
ciimlelerinin cerceveleme etkisini azalttigini gozlemlemislerdir. Ayrica bu
deneyde, deneklerin konuya katilimi1 de Olgiilmiis ve yiiksek katilimi olan

deneklerin gerceveleme etkisine daha az maruz kaldig1 gortilmiistiir.

Uctincii yontem analitik diistinmeyi tesvik ederek biligsel siireci daha aktif
bir hale getirmektir. Deneklerinden yaptiklar1 tercih igin bir agiklama

getirmelerini bekleyen Miller and Fagley (1991), Takemura (1993), Sieck ve
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Yates (1997) ve Kim et al.(2005), onlarin tercihleri tizerinde daha ¢ok
diistinmelerini saglamis ve boylece cerceveleme etkisini azaltmiglardir.
Thomas ve Millar (2011) ise, gesitli hafiza ve matematik islemleri kullanarak
yash ve geng bireylerde analitik diisiinmeyi artirmis ve yine cerceveleme

etkisinin azaldigmi gozlemlemistir.

Dordiinci yontem ise, insanlarin farkh kisilik ozelliklerine odaklanarak
cerceveleme etkisini ortadan kaldirmaktir. Bunlardan ilk olarak bilis
ihtiyacindan soz edilebilir. Bilis ihtiyaci, Cacioppo ve Petty (1982,p.116)
tarafindan “bireyler arasmdaki ~ diisiinmeye  yoOnelik  tutum
farklari, diisinmeyi sevmek, diisiinme yatkinlig1” seklinde tanimlanmustir.
Bilis ihtiyac1 yiiksek olan insanlarin, yazili metinler tizerine daha derin
analizler yaptiklar1 (Cacioppo et al, 1983) ve dolayisiyla kendilerini daha
derin bir bilgi arayisina adadiklar1 (Verplanken et al, 1992) goriilmiistiir. Bu
gercek goz onlinde bulunduruldugunda, Smith ve Levin (1996) ile Chatterjee
et al.’nin (2000) yaptig1 calismalar, bilis ihtiyact yiiksek olan bireylerin
cerceveleme etkisine daha az maruz kaldigmi gdstermistir.lkinci bir kisisel
farklilik ise kisilerin matematik yetkinlikleridir. Matematige yatkin olan
bireylerin cerceveleme etkisine maruz kalmadig1 gozlemlenmistir (Peters et

al.,2006;Peters ve Levin,2008).

Bu yontemlerin haricinde, kisinin kendi anadili disinda bir baska dilde karar
vermek durumunda birakilmasi da gerceveleme etkisini ortadan kaldiran bir
yontem olup, kendi tilkesi diginda bir tilkede yasayip baska bir dili konusan
bireylerin daha basarili karar aldig1 gozlemlenmistir (Keysar, Hayakawa, ve
An , 2012). Bagka bir yontem olarak, bireylerin riskli seceneklerde olasiliklar:

daha iyi anlamalar1 adina, pasta ve bar grafigi gibi gorsel yardim kullanarak
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risk algisinin cerceveleme etkisinden etkilenmemesi hedeflenmis ve olumlu
sonuglar elde edilmistir (Garcia-Retamero ve Galesic, 2010). Ek olarak,
Almashat et al. (2008), secenekler arasinda avantaj ve dezavantaj listeleri

olusturmanin da cercgeveleme etkisini azalttigini iddia etmistir.

Bu tez, yukarida bahsedilen yontemlerden literatiirde baskin olan iki
tanesinin cerceveleme etkisi tizerindeki etkilerini arastirmay1 hedeflemistir:
Analitik diisiinmeye tesvik etmek ve agik uyar1 sunmak. Buna ek olarak,
farkli disiplinlerin gerceveleme etkisi tizerinde etkisi olup olmadig1 da bu
calismada incelenmistir. Literatiirde gesitli mesleklerin ¢erceveleme etkisine
farkli duyarliliklar gosterdigi gozlenmistir (Christensen et al., 1995). Bu
nedenle, farkli daldaki iiniversite egitimlerinin de cercgeveleme etkisi

tizerinde bir rol oynayip oynamayacagi arastirmak istenmistir.

Anket, Orta Dogu Teknik Universitesi'nin farkli departmanlarmn 2,3 ve 4.
smiflarinda okuyan toplam 209 adet lisans 6grencisiyle gergeklestirilmisgtir.
Katillmalar iki ana gruba ayrilmistir: Grup 1 sayisal tabanli (nicel bazh)
boliimlerinde okuyan 6grencilerden (6rnegin miihendislik, matematik, fizik
vs.) ve Grup 2 sosyal bilimler boliimlerinde okuyan 6grencilerden (6rnegin
isletme, sosyoloji, uluslararasi iligkiler vs.) olusturulmustur. Grup 1 ve Grup
2, sirastyla 102 ve 107 katilima igermektedir. Bu siniflandirmanin amacy,
cerceveleme etkisi altinda sayisal bazli ve sosyal bilimler bazli egitim alan
ogrencilerin karar verme prosediirlerini karsilastirmaktir. Katilimcilarin yas

ortalamalar1 21,96 olarak Olglilm{istiir.

Mevcut ¢calismanin amaci, yukarida belirtilen iki grup arasinda, iki yontemin
etkilerini ~arastirmaktadir. Bunu saglamak adina dort tip anket

olusturulmustur: 1) Hi¢cbir yontem icermeyen anket 2) Analitik diisiinmeyi
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artiran matematik sorulari iceren anket, 3) Acik uyari metni iceren anket, ve
4) 1ki yontemi de igeren anket. Anketin ana yapisi Thomas ve Millar'in

(2011) calismasindaki anketten baz alinmistir.

Dort anketin hepsinde, yirmi dort adet parasal karar sorusu bulunmaktadir.
Her karar isteminde, katilimciya baslangicta bir miktar para sunulur ve daha
sonra iki secenek arasinda bir karar vermesi istenir. Ilk tercih kesin
miktardaki bir kazang ya da kayb1 igerirken, ikinci tercih ise ilk tercihteki
miktardan daha yiiksek bir miktar igin riskli bir bahisten olugsmaktadir.
Dikkat edilmesi gereken oOnemli nokta, her iki secenegin de beklenen

degerinin ayn1 olmasidir.

Anket 12 adet kazan¢ durumuyla, 12 adet de kayip durumuyla
cercevelenmis sorudan olusmaktadir. Ozetle, 12 adet soru cifti de denebilir;
¢linkii her kazang sorusunun son deger olarak esit oldugu bir kayip sorusu
eslenigi bulunmaktadir. Sorular katilimcilara sirasi karistirilmis olarak
sunulmustur. Anket 68rencilere hem ¢ikt1 olarak, hem de elektronik ortamda
dagitilmistir. 1ki sekilde dagitilan anket sonuglarinmn, anket tipinden
etkilenmedigini kamitlamak adma, her soru icin kontenjan tablolar:
olusturulmus ve her tablo {izerinde Fisher test uygulanmistir. Sonugta 24
tablodan 23’iinde p>0.05 degeri bulunmus ve iki anket tipinden gelen

sonuglarin ortak olarak analiz edilebilecegine karar verilmistir.

Sorulara verilen cevaplarin istatistiksel analizlerin tiimii, Cerceveleme Etkisi
Duyarlihik Orani (CEDO) {izerinden her bir katilimer igin ayri ayr
hesaplanarak gerceklestirilmistir. Bir ankette 12 soru cifti bulunmaktadir ve
her cift i¢in 6diil miktar: aynidir. Katilimci, kazang kavramiyla gercevelenen

soruda riskten kaginmis ve kayip kavramiyla cercevelenmis soruda risk
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arayisina girmisse, o soru ¢iftinden skoru "1" olur. Diger kosullar i¢in, skor
sifirdir. Bu hesaplama tiim soru ciftleri i¢in yapilmis ve sonra, bir katilimci
icin CEDO asagidaki formiille hesaplanmistir:

Tiim soru giftlerinin skor toplami
12

Cergeveleme Etkisi Duyarlilik Orani =

[statistiksel analizler, tiim faktorlerin ana etkilerini anlamak amaciyla once
bir 2 x 2 x 2 (Analitik diisiinme [var, yok], acik uyar: [var, yok], departman
[sayisal, sosyal bilimler]) Genel Lineer Model {iizerinden yapilmistir.
Ardindan Grup 1 ve Grup 2 tizerinde ayr1 ayr1 2 x 2 (Analitik diisiinme [var,
yok], acik uyari [var, yok]) Genel Lineer Model'ler incelenmistir. Ana etkinin
goruldiigti yerde karsilastirmalar yapmak amaciyla da Tukey testi
kullanilmigtir. Ayrica, kazang ve kayip kavramlariyla gercevelenmis sorular
tizerinde, gerceveleme etkisini azaltan iki yontemin etkileri de ayr1 ayr1 Genel

Lineer Model ile incelenmistir.

Bu calismanin ilk ana bulgusu olarak sayisal boliimii 6grencileri (Grup 1) ve
sosyal bilimler Ogrencileri (Grup 2) arasinda gerceveleme etkisine karsmn
duyarlilik seviyeleri arasinda belirgin bir fark olmamasindan bahsedilebilir.
Grup 1 katilimcilar1 egitimleri geregince aktif olarak matematigi giinliik
hayatlarinda kullanan ve bu nedenle de Sistem 2 diislince yapisina sikg¢a
basvuran bireylerdir (Osman, 2004, Kahneman, 2011). Bu durum, Grup 1
katilimaillarinin Grup 2’'ye nazaran gerceveleme etkisine daha az maruz
kalacagma dair anlik bir beklenti yaratsa da, istatistiksel sonuglar temel bir
farklilik olmadigmi ortaya koymustur, c¢iinkii Grup 2 katilimcilar1 da aktif
olarak Sistem 2 disiince yapisimi kullanmaktadir. Grup 2 katilimcilar:

disiplinleri geregi kelimelere, anlamlarmna, uzun metinleri yorumlamaya
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meyilli bir yapida olduklarindan, anlatima ve tisluba dikkat etmektedirler.
Dolayisiyla sosyal bilimler ogrencileri de sikca Sistem 2 diisiince yapisina
basvurur ve mevcut ¢calismadaki farkli kavramlarla gercevelenen seceneklere

kars1 bir cerceveleme etkisi gostermemislerdir.

Bu ¢alismanin ikinci temel bulgusu olarak, departman tipi fark etmeksizin,
cerceveleme etkisini azaltmaya yonelik kullanilan iki yontemin de anlamh
bir etki yaratmamasindan bahsedilebilir. ilk olarak, matematik sorulariyla
analitik diisiinmeye tegvik etmek, Thomas ve Millar'in (2011) ¢alismasinda
yash ve geng bireyler iizerinde olumlu sonuglar vermistir. Analitik
diistinceye tesvik, katilimcilarin bilissel kaynaklarini daha fazla
kullanmalarini amagclar ve bilissel kaynaklar yash ve geng bireylerde (Mata,
Schooler ve Rieskamp,2007; Thomas ve Bulevic, 2006) karar verme
esnasinda onemli bir belirleyici faktordiir. Bu nedenle, Thomas ve Millar
(2011), bu yontem ile gerceveleme etkisini yash ve geng bireyler {izerinde
azaltmada bagarili olmustur. Ote yandan, mevcut calisma yas ortalamasi 22
olan tiniversite Ogrencilerini kapsamaktadir ve farkh egitim disiplinleri,
biligsel kapasite kullanimini baglayici bir etmen degildir. Bu nedenle,
analitik diisiinmeye tegvik yontemi, hem sayisal hem de sosyal bilime dayal1
katilmcilarda gergeveleme etkisine olan duyarlilifi azaltmada basarisiz

olmustur.

Ikinci olarak, agik uyar1 yéntemi de gergeveleme etkisini azaltmada basarisiz
olmustur. Bu yontem, Cheng ve Wu'min (2010) calismasinda nitelik
cercevelemesi izerinde kullanilmis ve anlamli sonuglar elde edilmisti.
Mevcut ¢alismada ise ayn1 yontem risk segenekli gerceveleme etkisi tizerinde

kullanmilmis ve farkli sonuglar bulunmustur. Agik uyarmin, risk faktori
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iceren segeneklerde, cerceveleme etkisini azaltacak derecede etkili olmadig1
gozlemlenmigtir. Uyar1 climlelerinde, katilimcadan "kazang” ve "kayip"
sozcliklerine ve bu sozciiklerin yaratacagl diisiince sapmalarma dikkat
etmeleri istenmis, ancak cerceveleme etkisini azaltan bir durum

gozlenmemistir.

Uclincii ana bulgu olarak, kazang ve kayip kavramlariyla cercevelenmis
sorulari tizerinde gerceveleme etkisini azaltic1 olarak kullanilan iki yontemin
etkilerinden bahsedilebilir. 12’ser adet olan kazang ve kayip sorular1 ayr1 ayri
ele alinmis ve iki soru grubunda da her katilimer igin riskli segenegin secilme
orani hesaplanmistir. Daha sonra bu oranlar tizerinden yapilan istatistiksel
analizlerde, kayip kavramiyla gercevelenmis sorular tizerinde yontemlerin
anlamli bir etkisi gézlenmemistir. Ote yandan, kazang gerceveli sorularda ise,
analitik diistinmeye tesvik etme yonteminin, katilimecilar: riskli secenekten

uzaklastirdigi ve daha riskten kaginan bir davranisa yonelttigi gorilmiistiir.

Yukaridaki sonuglara ek olarak baska bir gozlem de, her iki yontemin
varliginin da gergeveleme etkisini azaltmada basarisiz olmasidir. Iki yontem
gliclerini birlestirmis olsa bile, anlamli bir azaltic1 etki yaratmak igin yetersiz
kalmistir. Ayrica, bu yontemler Grup 1 ve Grup 2 tizerinde ayr1 ayri analiz
edildiginde de, belirgin bir azalma gdzlemlenmemistir. Iki gruptaki
bireylerin herhangi bir yontem icermeyen birinci tip anket iizerindeki CEDO
degerleri incelendiginde, biiyliik ¢ogunlugun 0 - 0,2 aralifinda oldugu
saptanmustir. Bu durumda cergeveleme etkisine yaln durumda bile az
oranda maruz kalan deneklerin iizerinde, iki yontemin de ¢alismamis olmasi

sasirtict degildir.
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Mevcut ¢alismada Thomas ve Millar'm (2011) kullandig1 yontem ve anket
tipi temel Olgii olarak alinmistir. Onlar ¢alismalarmi yaslh ve geng eriskinler
tizerinde ytlriitmislerdir. 120 geng erigkinlerin yas ortalamas: 19,4’tiir ve
Thomas ve Millar, risk icerikli segcenegin segilme orani tizerinden istatistiksel
analizlerini gerceklesmistir. Onceki boliimlerde de bahsedildigi gibi, bu
calismada da kazang ile kayip sorular iizerinde analizler yapilirken, aym
oran hesaplanmistir. Mevcut ¢alismadaki oranlar ile Thomas ve Millar'in
gen¢ katilimcilarin anket sonuglarindan aldig1 oranlar karsilastirildiginda,
kazan¢ kavramu ile cergevelenmis sorulardaki ortalama degerler birbirine
oldukca yakinken (Thomas ve Millar: 0,45, mevcut ¢alisma [sayisal, sosyal
bilimler]: [0,45, 0,441]), kayip kavramu ile gercevelenmis sorularda ortalama
degerlerde farkhiliklar gozlemlenmistir. (Thomas ve Millar: 0,47; mevcut
calisma [sayisal, sosyal bilimler]: [0,5, 0,419]). Kazang cerceveli sorularda
bulgular Thomas ve Millar'in ¢alismalariyla paralel iken, kayip gergeveli
sorularda sayisal boliimlerden gelen Ogrenciler risk igerikli secenegi daha
cok tercih etmigken, sosyal bilim boliimlerinden gelen 6grenciler daha az
tercih etmistir. Bu duruma iki ¢alismadaki yas ortalamasi farklari1 sebep
olmus olabilir. Mevcut calismadaki yas ortalamas: 209 katilimcr igin
21,96’dir. Ayrica, sonraki boliimde bahsedilecek cesitli kisitlamalar da bu

farka yol agmis olabilir.

Mevcut calismanin bazi yonlerden kisitlamalar: oldugundan da s6z etmek
gerekir. Her seyden once, anketin hem basili kopya hem de elektronik kopya
olarak dagitilmasi, katiimcilarda farkli odaklar olusturmus olabilir. Cikt:
olarak dagitilan kopyalar yaklasik 10 dakika iginde sessiz bir sinif ortaminda
tamamlanmistir; ancak, elektronik kopyalarin dolduruldugu ortam, katilimei

motivasyonu ve siire agisindan yeterince kontrol edilememis olabilir.
93



Bununla birlikte, ¢ikt1 anket dolduran katihmcilarin ayr analizi Ek C'de yer

almaktadir ve hicbir ana etki gozlenmemistir.

Bagka bir kisit, anketlerdeki sorularin yapisinin donanim etkisi yaratmis
olma ihtimalidir. Anketteki her soruda, katilimciya referans noktas: olarak
belirli bir miktar paraya sahip oldugu bilgisi verilir. 24 soru igerisinde para
miktar1 50$ ile 800$% arasinda degismektedir ve katilimcidan, bu paraya
sahipmis gibi davranmasi1 beklenmektedir. Thaler (1980) donanim etkisini
aciklarken, sahip olunan objeleri geri vermek istedigimiz zaman talep
ettiimiz bedellerin, onlar1 ilk kez satin aldigimiz bedellerden daha yiiksek
oldugunu savunmaktadir. Bu calismada, farkli seviyelerdeki referans
noktalar1 (farklh miktarlardaki baslangi¢c paralar1) ve farkli cercevelemeler
(kayip veya kazang) bu etkiye neden olabilir. Referans noktas: (baslangic
parasi) nispeten yiiksek ise, 0 zaman insanlar risk almak icin secenek olarak
biiytik bir miktar i¢in arayisa girebilirler. Bu durumda, ¢ergeveleme etkisinin

gozlemlenmesi kolay olmayacaktir.

Diger bir kisit, katilimcilara tegvik edici bir unsurun sunulmamasiydu.
Elektronik ortamda anket dolduracak katilimcilara ulasmak mimkin
olmayacagindan, tesvik unsuru ortadan kaldirilmistir. Ancak parasal yardim
gibi tegviklerin motivasyonu artirdigi gercegi disiiniildiigiinde, bu

calismada tesvik sunmanin olumlu etkilerinden faydalanilmamaistir.

Dordiincti kisit, katiimar kadin/erkek oramin iki farkli anket tipinde esit
olmamasiydi. Kadin/erkek katilimci sayis1 gikt1 olarak ve elektronik ortamda
sunulan anketlerde sirastyla 60/70 ve 55/24 idi. Cinsiyet etkisi bu ¢alismanin
kapsami icinde degildi; ancak, cinsiyet orani esitligi orami katilimci

havuzunu daha homojen hale getirmek i¢in faydali olabilir.
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Son kisit olarak katilimcilarin departman cesitliliinden bahsedilebilir. Bu
calismanin temel amaclarindan biri, sayisal tabanli 6grenciler ile sosyal
bilimler tabanli 6grencileri karsilastirmaktir. Bununla birlikte, bu gruplar
altinda kategorize edilen boliimler c¢erceveleme etkisine karsi farkh
davraniglara sahip olabilir. Matematik boliimii 6grencileri ve elektronik
mithendisligi Ogrencileri cerceveleme etkisine karsi farkli tepkiler
gosterebilir, fakat bu iki boliim ayn1 grup altinda kategorize edildigi i¢in, bu

tarz farkl etkilesimler goz ardi edilmis olabilir.

fleriki calismalarda, veri toplama islemi sadece kagit anket {izerinden
gerceklestirilebilir; bdylece anket doldurulan ortamin kontrolii tiim
katilimailar i¢in maksimum diizeyde saglanabilir. ~Katilimcilara anket
oncesinde parasal yardim ya da hediye ¢eki gibi tesvik edici unsurlar
sunuldugunda, anket sorularini cevaplarken daha fazla motive olmalar:
saglanabilir. Buna ek olarak, katilimcilarin cinsiyet oran esitligi saglanarak
ve sadece iki disiplinden lisans 6grencilerinin katilimi ile daha homojen bir
katilimcr havuzu dizayn edilebilir. Bundan baska, bu calismada kullanilan
cerceveleme etkisi azaltma yontemleri, ayni zamanda gelecekte bir amag
cerceveleme tasarimi {izerinde incelenebilir. Belirli davraniglar tizerinde kisa
vakalar olusturularak katilimcilarin  verdikleri kararlar, davranisin
gerceklestirilip gerceklestirilmeme duruna gore dogacak sonuglar iizerinden
incelenebilir. Literatiirde belirtilen farkli cerceveleme etkisi azaltma
teknikleri de farkli katilmci profilinde incelenebilir. Bu teknikler

uygulanarak gelecekteki ¢calismalarda farkli bulgular elde edilebilir.
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APPENDIX E. TEZ FOTOKOPISi iZiN FORMU

ENSTITU

Fen Bilimleri Enstittsi

Sosyal Bilimler Enstitiisii v

Uygulamali Matematik Enstitiisii

Enformatik Enstittisi I:I

Deniz Bilimleri Enstitiisi

YAZARIN

Soyadi : AKBULUT
Adi : Ezgi
Boliimii : Isletme

TEZIN ADI (ingilizce):Debiasing Framing Effect: Analytical Processing and
Explicit Warning

TEZIN TURU: Yiiksek Lisans Doktora | |

1. Tezimin tamamindan kaynak gosterilmek sartiyla fotokopi alinabilir.

2. Tezimin igindekiler sayfasi, 6zet, indeks sayfalarindan ve/veya bir
boliimiinden kaynak gosterilmek sartiyla fotokopi alinabilir.

3. Tezimden bir bir (1) y1l siireyle fotokopi alinamaz.

TEZIN KUTUPHANEYE TESLiM TARIHi:
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