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ABSTRACT

ADVICE UTILIZATION AND DECISION PERFORMANCE UNDER
RANDOM ADVICE

Ozarslan, Ali
M.B.A., Department of Business Administration

Supervisor: Assoc. Prof. Dr. M. Sinan Goniil

June 2014, 95 pages

The importance of advice taking in decision making has been arising for two
and a half decades. The existing research in advice taking has suggested
numerous measurement techniques that are utilized under different types of
advice such as random advice and perfect advice. In this thesis using the
random advice framework, through an experimental design, I compare
some of formula-based, regression-based and scale-based techniques of
advice utilization that are widely used in judgment tasks and test the
decision performance of decision makers based on advice utilization. Results
and general findings derived from these experiments are summarized and

suggestions for future research on advice taking are offered.

Keywords: Random advice, Advice taking, Judge-advisor system, Advice

utilization, Decision analysis.
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RASSAL TAVSIYEDEN YARARLANMA VE KARAR PERFORMANSI

Ozarslan, Ali
Yiiksek Lisans, Isletme Boliimii

Tez Yoneticisi: Dog¢. Dr. M. Sinan Goniil

Haziran 2014, 95 sayfa

Karar alirken tavsiye almanimn énemi son 25 yildir gitgide artmaktadir. Oneri
alma konusundaki mevcut ¢alismalar tavsiye kullanimiyla ilgili rasgele veya
dogru tavsiye gibi farkli tavsiye tiirlerini géz oniinde bulundurarak gesitli
numerik teknikler kullanmiglardir. Bu tezde rasgele tavsiye metodu
kulanilmis ve deney calismasi yoluyla yargisal tahminlerde ¢okca kullanilan
numerik teknikler (formiil-tabanli, regresyon-tabanli ve o0lgek-tabanli)
karsilagtirilmis ve insanlarin Oneriden yararlanmasiyla kararlarlarndaki
tutarlillk performansi arasindaki iliski incelenmistir. Tespitler ve sonuglar
acgiklanarak ileriki donemler i¢in hangi alanlar {izerinde c¢alisilabilecegi

Onerilmistir.

Anahtar Kelimeler: Rassal oneri, Oneri alma, hakem-danisman sistemi,

Oneri kullanma, Karar analizi.
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CHAPTER 1

INTRODUCTION

1.1 Decision Making

People always have difficulty in dealing with uncertainty while making
typical decisions which may be as simple as following the appropriate path
to reach a place, or more complex as choosing the right university to study.
It is an intrinsic need to resolve the uncertainty in judgments (Festinger,
1954), however arduous this task is. Fortunately, many times, such real life
decisions are facilitated by incorporating help from others. That is partly
because people prefer to benefit from additional opinions in their decisions.
Indeed, research of Solomon Asch (1952) showed that individuals choose to
agree with group’s judgment even if it is apparently wrong. Furthermore,
studies show that people’s perceptions and choices are seriously influenced
by others” opinions (Ajzen & Fishbein, 1980). In short, people are ready to be

influenced by others and change their opinions to some extent.

People always want to make more accurate judgments and decisions in any
situation. In order to improve judgment accuracy, people should efficiently
use additional opinions in their decision. This ideal leads to the question
“How do people utilize help from different sources while making
decisions?”. For instance, imagine that you are coach of a football team that
starts the second half of the game in a defeated position. Your assistants and
you have different tactics for the rest of the game. Whether assistants’

recommendation will be effective on coach’s initial opinion and which facts
1



will play role on the final decision of coach are parallel to the question
above. The influence of advice on final decision of people is analyzed within

advice giving and taking literature.

In this context, opinions of others and how people perceive them are the
critical components of advice taking in decision making. Receiving advice
while the decision maker (hereafter judge) also holds his/her own opinion
leads to an intrinsic conflict in reaching the final decisions. It is the decision
maker’s responsibility to combine multiple sources of information and reach
the final decision. The decision making process of a judge moderated by the
advice is examined in terms of several aspects including the complexity of
decisions, advisor confidence, number of advices and the interaction
between judge and the advisor (Bonaccio & Dalal, 2006). Before mentioning
those factors, making judgments under uncertainty will be briefly
introduced and then cognitive, social and psychological aspects of advice

taking are explored.

1.2  Judgment under Uncertainty

In a typical textbook problem, there exist questions asking the exact answer
of the problem and also some data is given that helps reaching the solution.
However, real life problems do not come as a complete textbook problem.
There is always an ambiguity that affects the problem and thus, judgment
plays a huge role in the decision making under the case of such uncertainty.
The likelihood of an uncertain event can be expressed by assessing
probabilities to the sub-events that are influencing the major event. For
instance, the close of Dollar/TL on Monday depends on the decisions of FED

during the day, but it also depends on the Dollar sale or purchase of central

2



bank of Turkey. Consider that only these two events affect the Dollar/TL
value, so assigning probabilities to those two events and also predicting the

effects on the exchange rate requires deep involvement of judgment.

Most decisions are structured in a complex manner. The complexity comes
from the variety of objectives, options, parties as well as the uncertainty in
most of the cases. Moreover, human mind has limited resources and
capabilities. The decisions become even more difficult when the time
constraint is included. For these reasons, people always get in trouble with
complexity and tend to find simple ways to solve problems. Specifically,
judgmental operations on an issue with limited data enforce the decision
maker to hold on some heuristic principles to reduce the complexity of the

issue (Tversky & Kahneman, 1974).

According to Simon (1982), people utilize some approximation methods so
as to deal with complex decision problems. These methods are called
heuristics and they are involved within cognitive processes used to make
decisions in a shorter period. In other words, by using the laws of inference,
people try to find cues that help to reach to reasoning for the decision
preference (Hardman, 2009). Herbert Simon devised the “bounded
rationality” concept and dedicated it to the limitations of human mind and
environmental structure (1981). He claimed that one form of bounded
rationality is satisficing that is choosing the alternative that meets the
criterion instead of looking for the optimal one. However, satisficing is not a
preferable method for the ones that always seek for optimality. Thus,

bounded rationality hurts the idealistic decision process.



Tversky and Kahneman (1974) explored three heuristics that decision
makers use. They asserted that reliance on judgmental heuristics result in
cognitive biases. Nevertheless, they referred those heuristics as economical
and effective in decision process. Initially, any event or situation that can be
represented by well-known facts or stereotypes is easy to be examined. By
this way, the degree to which an event is representative of another one is
used in exploring the probabilities assigned for that. Tversky and Kahneman
(1974) called it “representativeness heuristic” which arrives from the nature

of the connection between events or facts.

The second heuristic, “availability” occurs when people retrieve, remember
and consider the occurrences of events that they face or imagine and then
decide based on these memories. Another heuristic is called anchoring
which arises due to the existence of initial estimates given to the decision
maker. The initial values may be set as extreme values, but people are
always affected by this information giving some credibility to this as if it is
someone else’s opinion and so they change their opinion. Deviating from
initial opinion results in biases and this causes final estimates that are

different from the decision maker’s original opinion.

A more benevolent perspective on these mental shortcuts is presumed by
Gigerenzer and his colleagues (1999). Kahneman, Slovic and Tversky (1982)
called them quick and dirty heuristics whereas Gigerenzer and Todd (1999)
named those heuristics as “fast and frugal”. Since these inferences help
decision makers to decrease their effort of time and knowledge, they are fast
and frugal. For example, recognition heuristic can be used in environments
where an alternative is more recognized than another one. Moreover,

minimalist, take the last or take the best strategies work well in different
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circumstances, but a decision maker reaches to a single cue by using these
heuristics and then decide based on that cue. This is not a preferred way of

decision since optimality concern is mostly desired.

To sum up, uncertainty and complexity of decision problems lead people to
engage in judgmental activities, but individual judgment requires relying on
cognitive heuristics. The heuristics summarized above provide quick paths
for reaching the final decision. However, those heuristics create some
conflicts and errors which may cause misleading judgments and inaccurate
decisions (Humphrey, Hollenbeck, Meyer and Ilgen, 2002). In addition to
that, they are not the quick ways to reach the optimal decision (Gigerenzer
and Todd, 1996). One way to decrease the possibility of an outcome such as
non-optimal decision is to use additional opinions before making decisions.
Supporting this view, it is necessary to investigate the literature on group
and team decision making. Some of the main findings of this literature will

be explored in chapter 2.

1.3  Organization of the Thesis

People always encounter with judgmental activities during deciding on
complex issues and individual judgments suffer from cognitive processes
exposed by the limited human mind. In order to increase the accuracy on
decisions, people revise their judgments by getting advice from others. This
is true in organizational settings as well, since managers as leaders mostly
consult their co-workers or employees while giving decisions about
company. Since the use of advice in real life decisions is apparently
dominant, scholars suggested examining the advice giving and taking

framework as Yaniv (2004b) asserted “It is imperative for future research to
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consider the procedures by which various type of advice are elicited and

used best” (p. 12).

In this thesis, I examine to what extent people utilize advice and whether
utilized advice increases the decision performance. In doing so, I prefer to
use random advice that is generated by a software with a bounded error. In
other words, the advice is selected at random from a normal distribution
centered on the true estimate with a constant standard deviation. There are
lots of studies that have utilized random advice in their experimental
designs (e.g., Fischer & Harvey, 1999; Clarebout & Elen, 2008). Cohen, Oates
and Amant (1996) found that routing the cargos by utilizing random advice
is as good as the case of an agent’s advice. It can be inferred from previous
studies that it is convenient to use random advice as it does not result in any

negative outcomes.

The main aspect behind the usage of random advice is that random advice
can represent both expert and non-expert advice. The argument is that
people may not assess the quality of every advice in professional or daily
life. An advice might be good or bad advice depending on the expertise and
knowledge of the advisor. Nevertheless, they cannot be perfectly sure that
an advice will help to increase decision performance even if it comes from an
expert. Thus, that advice might be simulated by a random advice as it can
reflect good, moderate or bad advice. Studies that use random advice prefer
it due to its appropriateness and statistical power. First of all, it is easy and
time saving to use random advice and also it can be generated in form of
expert or novice advice depending on the situation by controlling the error
term in the analysis. Secondly, randomization in any field leads to statistical

conformity due to the fairness and lack of bias. Statistical power of
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randomization leads scholars to utilize randomization in their analysis (e.g.,
Ferron & Sentovich). For these reasons, random advice is generated by

controlling the error term.

After forming the random advice for the questionnaire, experiment is done
through multiple decisions. Here, I follow a unique and novel approach and
categorize the decisions with respect to utilized or discounted advice. In
other words, when people are introduced with an advice in a problem, they
may totally change their ideas in a positive or negative way. This leads to
three situations in which initial opinion, advice and final opinion take
different ordering except in the case of equalities (e.g., advice (A) >initial
estimate (IE) >final estimate (FE)). For the six situations, a specific item falls
between the other two items in two cases (e.g., IEXA<FE and FE<A<IE). By
combining these two cases of three situations, the decisions are categorized

into three types.

After dividing the decisions into three parts, the three orderings are named
as extreme adjustment, bracketing and moderate adjustment. Here moderate
adjustment is the usual case in which judges use both advice and their pre-
advice estimates whereas the other two situations are rarely observed since
people mostly solicit opinions of an expert. Extreme adjustment is judges’
over tendency to move far away from initial decision and estimate in favor
of an advice. Bracketing term is first used by Soll and Larrick (2009). The
authors combined the estimates of two judges by assuming that one of them
is a judge and the other is an advisor. When estimates of two judges (let
them be 70 and 100) fall in the opposite side of true estimate (90), that
estimates bracket the truth. In present case, final estimate and advice bracket

the initial estimate.



The reason of categorizing the adjustment behavior of the decision makers is
that firstly categorizing with respect to adjustment helps to analyze the
usual case (moderate adjustment) with unproblematic data since case that
advice is unutilized is separated from it. On the other hand, previous studies
do not focus on the rare situations. It is suggested by Bonaccio and Dalal
(2006) to study these extreme conditions. I wonder the utilization rate of the
extreme decisions and whether the accuracy is improved or not in those
decisions. The decision performance of unusually behaving judges may give
some evidence about the reasons of such behaviors. For instance, it is
expected from bracketers to have high confidence considering that more
confident judges solicit less advice as Cooper (1991) supported. In short, an
important contribution of this thesis is the analysis of the extreme situations

in advice taking by carrying out different measurement techniques.

After categorizing the decisions with respect to adjustment ordering, firstly I
compare formula-based, regression-based and scale-based advice utilization
measurement techniques on three different adjustment styles. These
techniques are used in judgment tasks that involve quantitative decisions
such as estimating probability, score or date of certain events. Then I test the
decision accuracy of judges considering whether utilized or discounted
advice lead to better results in decisions. In doing so, I initially compare the
decision performance of the usual and extreme cases. Then some methods
are used to generate estimates that are used as a benchmark in comparison

of the performance of the judges that utilized or discounted advice.

The rest of the thesis is structured as follows: Chapter 2 starts with the
individual and team decision making frameworks. It is revealed that advice

taking framework contributes to understand the dynamics of team decision

8



making. Then advice and advice utilization concepts are defined and
motives behind advice taking are explained. In the following parts, judge-
advisor system (JAS) is introduced and factors affecting advice utilization
and decision performance in JAS framework are described through literature
review of advice taking and utilization. Lastly, some techniques on
measurement of advice utilization (formula-based, regression-based and

direct rating approach) are mentioned in a detailed manner.

After description of advice taking literature, in chapter 3, the design and
methodology of the study is introduced. Firstly, categories of adjustment are
introduced. The three categories will be used throughout the thesis. Then
procedures of study are explained in a detailed manner. In chapter 4, results
of formula-based, regression-based and direct rating approaches are
explored. Then results of these methods are compared and decision
performances of the three cases are described. Lastly in chapter 5,
discussions are made regarding to the methodology and results of the study

and suggestions for further research are given.



CHAPTER 2

LITERATURE REVIEW

21  Individual vs. Team Decision Making

2.1.1 Individual Decision Process
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Figure 1 - Brunswick’s (1948) Lens Model of Decision Making (Adapted
from “Multilevel Theory of Team Decision Making: Decision
Performance in Teams Incorporating Distributed Expertise” by J. R.
Hollenbeck, D. R. Ilgen, D. J. Sego, J. Hedlund, D. A. Major, J. Phillips,
1995, Journal of Applied Psychology, 80, p. 295.

One of the oldest decision making model developed by Brunswick (1955,
1956) is called as the lens model. Brunswick used linear regression in his
model by assigning probabilities to each cue that helps the decision maker to
reach to the decision. In lens model, set of cues are evaluated by using
functional relationships in order to fit to the decision in the best way. The
left-hand portion of the model shown in figure 1 is the correct model with
actual criterion and optimal weighting scheme. Ecological validity is related

to the relationship between cues and criterion used in a real world situation.
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Exploring all relevant cues, assigning weight to each cue and reaching to a
decision are the steps of optimal decision making. However, this is not the
case for most real life situations. Human judgments suffer from limited
capabilities of human mind as well as the biases resulting from heuristics.
Thus, cues are not perfectly utilized leading to a gap between a person’s
decision and the optimal one (March & Simon, 1958). Brunswick’s lens
model summarizes the individual decision process by presenting the ideal
framework, but the practical implications of the model are limited in

organizational settings, because much work is done through small groups.

2.1.2 Team Decision Making

Teams are generated by a group of people in order to complete tasks or
solve problems by giving decisions. In a formal team decision making
process, the group acts as a basic entity and the decisions are given by the
group. Group members give some pieces of advice and those pieces of
advice are judged by the group or the leader. In organizational context,
teams are generated by top managers and common goals are set in any team
during the forming stage. Even top management is an example of team in
which important decisions about an organization are made. The importance
of team decision making led the scholars to give particular attention to the
decision processes of team settings (Ilgen, Major, Hollenbeck & Sego, 1995).
Studies revealed that dynamics of team settings play an important role on

the decision performance (e.g., Sundstrom, De Meuse & Futrell, 1990).

There are different types of team settings depending on the existence of
hierarchy. Jury type teams are one of the typical examples for consensus-

based groups. Since juries are generated by individuals with different

11



expertise and no formal leader exists in a jury, selection process turns to a
paradigm about how to reach final decision. That is why consensus-based
group setting is not preferred in decision making tasks. On the other hand,
status difference in such teams ensures that the team has a leader who is the
actual decision maker preventing the team from conflicts and misjudgments.
Hollenbeck and his fellows (1995) called it “hierarchical teams” in which one
member, the leader is responsible for the decision and each member

contributes to the team by own knowledge and judgment.

Vroom and Yetton’s contingency model is a framework that is based on the
leader’s situation in an organization. According to the model, there are five
hierarchical forms of decision making depending on the decision making
mechanism (1973). The first style is autocratic approach in which the leader
does not consult for additional opinion and gives the decision based on the
available information. The most social form is the group-based style in
which the team decides on consensus basis by agreement or voting. The
other three styles involve both the individual opinions and the leader’s
responsibility for decision. It is revealed that participative decision making is
getting dominant in organizations. The model indicates that hierarchical
decision making is required in case of quality consideration and insufficient
information. Vroom-Yetton model suggests that the leader should choose
the appropriate form of decision making depending on the dynamics of
situations. However, the model is criticized in terms of the rationality of the
leader, because bounded rationality theory indicates the biases that result

from the limitations of human mind and environmental structure.
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Figure 2 - Brehmer and Hagafors’s (1986) Model of Staff Decision Making
(Adapted from “Using the Same Decision making Process for Joint and
Army Operations” by K. R. Smith, 1999, School of Advanced Military
Studies, p. 10)

Brunswick’s lens model expresses the ideal decision making process, but it
does not involve any team structure. As shown in figure 2, Brehmer and
Hogafors (1986) added the hierarchical team setting to lens model and called
it “staff decision making model”. In this model, each member is assigned
with different cues and gives individual opinion on final decision. The
leader of the team combines those recommendations, analyzes and then
gives the decision. Staff members utilize from information cues by giving
weights and the leader judges the weights of each member by comparing
cue utilization and validity. The authors explored that low accuracy can be
due to the low cue validity and utilization. In both cases, the leader highly

utilizes its staff although he or she has no idea about the information cues.

Ilgen and his fellows (1995) contributed to the model by considering the
leader’s initial opinion about cues. Moreover, they pointed out that cues can
be relevant to each other, so team members need to communicate during the

decision process. Hollenbeck and his fellows (1995) developed the multilevel
13



theory of hierarchical decision making and identified the internal and
external factors influencing the decision accuracy of the team. Three
components; informity, validity and sensitivity are the core constructs that
carry the relationship between environmental variables and accuracy of
decisions (Hedlund, Ilgen Hollenbeck, 1998). Initially, decision informity is

the total amount of available information on cues.

TEAM INFORMITY ™
DECISION INFORMITY

PHYSICAL/TECHNICAL
ENVIRONMENT

Figure 3 - Multilevel Theory of Hierarchical Decision Making (Adapted
from Multilevel theory of team decision making: Decision performance in
teams incorporating distributed expertise,” by J. R. Hollenbeck, D. R.
Ilgen, D. J. Sego, J. Hedlund, D. A. Major, J. Phillips, 1995, Journal of
Applied Psychology, 80, p. 299).

Validity is measured by the correlation of individual judgments and the
leader’s decision. Whether a member’s judgments are parallel with the
leader is important for assessing the contribution of individuals.
Hierarchical sensitivity is leader’s consistency on preference of weight
assigned to each member's judgment. Correlation between the
recommendations plays an important role on hierarchical sensitivity. On
their review, Humphrey and his colleagues conclude that advice utilization

literature analyzes the factors that affect hierarchical sensitivity. The factors
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shown in figure 3 are investigated through judge-advisor systems. In other
words, advice taking framework contributes to understand the dynamics of
team decision making. By this way, scholars aim to explain the variance in

decision making and decision accuracy.

Since advice taking literature benefits from the findings of group decision
making literature, studies on group performance may give a hint to the
necessity of aggregating opinions, because similar variables take role on the
experimental design of two frameworks. There has been considerable
amount of research on comparison of individual and group performance
since the beginning of 20" century (e.g., Ray, 1955; Zander, 1979). Scholars
agreed on the conclusion that individual judgments are less accurate than
the group’s in average (Einhorn, Hogarth & Klempner 1977; Surowiecki,
2005). Most studies measured the effects of various factors on the
performance of individuals and groups in a problem-solving framework.
These factors can be gathered around four headings; task, process,
individual differences and methodology (Hill, 1982). Almost similar factors
are examined through literature review of advice taking and utilization

(Bonaccio & Dalal, 2006).

2.2 What is advice and advice utilization?

The formal definition of “Advice” is “words given or offered as an opinion
or recommendation about future action or behavior” (The Oxford Dictionary
and Thesaurus, 1997, p. 24). In organizational context, people take advice in
case of solving a problem or deciding on some issues related to the work. In
JAS framework, advice is given in form of estimation or choice on a

problem. Nevertheless, Bonaccio and Dalal (2006) criticized the scholars as

15



“research on advice giving and taking has itself paid insufficient attention to
defining the term: advice” (p. 143). In her book, Gibbons expands the
definition of advice (2003). She illustrated the definition of advice as the
acquisition of emotional support and assistance, recommendation of new

reasoning and alternative or confirmation of making the initial choice.

Another important term in this framework is the advice utilization. It is
defined as the degree to which the decision maker’s opinion is changed by
the advice. The opposite of advice utilization in the literature is advice
discounting which refers to the underweighting of advice in a decision. It is
trivial that unutilized advice does not make any sense and so loses its
meaning. Thus, advice utilization is an important concept that scholars
examine the factors affecting it (e.g., Sniezek, Schrah and Dalal, 2004).
Besides that, most studies support that people discount advice due to
different reasons. Whether an advice is utilized or discounted can be
measured by quantitative analysis. There are different methods of
measurement for advice utilization or discounting that are presented later,
but in general it is the average absolute difference between initial opinion of

decision maker and advisor’s decision (Van Swol, 2009).

2.3  Types of Advice

Decision making researchers typically study advice taking design in which
an advisor gives specific recommendation about the decision maker's
problem in form of what should be done. However, there are also different
types of assistance in decisions (Dalal & Bonaccio, 2010). The
aforementioned framework for advice is called "Recommend For" whereas

the authors introduce the opposite recommendation type referred as
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"Recommend Against”. As an illustration, advisor may recommend not to
choose particular alternative/s which leads the decision maker to elimination
of some paths. These two types of advice are based on advisor’s personal

judgment, so accuracy or consistency of the advice is not proven.

Rather than judgmental advice, "information", the advisor has, may assist in
reaching to the decision. This may be done through giving final decision or
eliminating an alternative. Another way of assistance is to show how to
decide on existing opinion and recommendations. In other words, advisor
can provide the degree of advice utilization such as choosing the average of
the recommendations or giving more weight to the initial opinion. Beside all
these types of assistance, advisors may provide socio-emotional or social
support that influences the decision maker. The reason why people take
such assistance is that in important decisions people mostly could not
manage with the emotional distress. It is revealed that women give more
reaction to the social support which confirms Basow and Rubenfeld’s (2003)

finding that women weight advice in form of social support more than man.

Dalal and Bonaccio (2010) compared these types based on the advice
utilization and results indicate that decision makers mostly prefer to get
information and then advisor’s preference on the problem (Recommend
For). It is also concluded that providing combinations of different types of
advice contributes decision accuracy of the judges. Although the portion of
different types of advice (apart from “recommend for”) cannot be ignored in
real life setting, almost all JAS studies follow the typical advice type in
which advisor provides his/her opinion about a specific problem. Therefore
hereafter, “recommend for” is used for the term “advice” in explaining

different approaches and analysis.
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24  Motives behind Advice Taking

Why do people feel the need to seek for additional opinions before deciding
on a problem or issue? In psychology, the seminal work of Brehmer and
Hogafors (1986) mentioned the need for expert advice in complex decision
making situations. First of all, real decision problems are different from
textbook problems in a sense that there are no strict and clear paths, cues or
options. This increases the complexity and human judgment becomes
insufficient to find the optimal solution. Another reason is that people
intend to enhance their perspectives (Yates et al., 1996), look to the problem
in new ways (Schotter, 2003) and so increase their accuracy on a problem
(Yaniv, 2004a; 2004b), so they involve in interactions with others, especially

ones that have expert opinion.

Researchers touch to this issue from cognitive and social perspectives as
well. “Two heads are better than one” is the appropriate aphorism that
shows the motive behind seeking advice. Kennedy and his fellows
conducted research on accountants and it is shown that advice is solicited to
increase self-respect and support their reasoning for the decisions (Kennedy,
Kleinmuntz, and Peecher, 1997). Furthermore, Harvey and Fischer (1997)
analyzed the reasons for taking advice by providing training in case of
judgments that differs in importance. They found that people do not prefer
to avoid totally rejecting advice even if it belongs to less trained judges. This
is most probably because combining decisions result in reduced errors.
Moreover, social compliance may be another reason for the reluctance to

avoid advice (Sniezek and Buckley, 1995).
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The second reason for soliciting advice is to improve the judgment quality
by the opinions of more trained advisors. This is a trivial result, but studies
show that even free and correct advices are not fully utilized by the decision
makers (e.g., Gardner and Berry, 1995). The last reason for advice utilization
is revealed from an experiment in which the importance of judgment differs.
Results indicate that people are more conscious on high-risk judgments and
so they intend to take advice twice more than the low-risk judgments case.
Harvey and Fischer (1997) concluded that people share their responsibility

with others by taking advice in risky decisions.

2.5  Judge-Advisor System (JAS)

Sniezek and colleagues introduced the Judge-Advisor System (JAS)
paradigm which is about how judges weight the recommendations of
advisors (Sniezek & Henry, 1989; Sniezek & Henry, 1990). In JAS paradigm,
one or more advisors make judgments on a problem and give their
recommendations on the decision. Then judge faces the advice of advisors
and makes the final decision based on his initial opinion and advice. While
giving the final decision, judge considers the expertise of advisors and there
is a social influence on the judge as well (Messick & Ohme, 1988). Judges
mostly believe that advice helps to give more accurate decisions and so they
may overweight the advice given. Especially in “choice” tasks, there exist
two or more advices that are completely different from each other and the
judge do not have an option to combine those recommendations, so chooses
the one. A typical example for this is the choice of new product development

(e.g., Schrah, 2000; Schrah, Dalal & Sniezek, 2006).
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Sniezek and Buckley (1995), the founders of this model give the review of a
paper as an example for the judge-advisor framework. In reviewing an
article, the editor becomes the judge and the reviewers are the advisors. The
editor is responsible for the decision, but consults to the reviewers” opinion.
Then the editor weights each advice and gives the final decision. In general,
Yaniv (1997) asserted that when a judge is presented with recommendations
from multiple advisors, s/he gives weights to each advice for the final
decision. In giving these weights, judge may assign positive weights to all
advices (weighting) or a recommendation may be weighted zero (trimming)
in order to reduce the number of advices. The next section concerns with the

factors that influence the utilization of advice.

2.6  Factors affecting Advice Utilization

As it is illustrated, JAS system dominates the most real-life situations and so
it takes the attention of scholars for two decades. Especially the introduction
of the JAS concept directed the scholars to concentrate on the dynamics of
judgment in an advice giving/taking environment. On one hand, individual
level variables such as judge-based factors take role on the advice utilization.
Specifically, the effect of judge’s initial opinion and attributes about the
problem are examined. Moreover, judge’s confidence is analyzed by
considering its relation with credibility and consistency of the advisor. On
the other hand, experimental factors such as price or reward options,
requisition of advice and complexity of tasks are mentioned. The next

section provides an analysis of dynamics between the judge and advisor.
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2.6.1 Judge and Advisor based factors

2.6.1.1 Credibility of the source of advice (expertise of advisors)

In social psychology, most studies discuss the credibility of the expertise in
social interaction and expert power is one of the six bases of power that
occur during social influence (French & Raven, 1959; Raven, 1965). Expert
power results from the faith that the expert has better insight or knowledge
than the judge about what decision is best under the circumstances. This is
one of the reasons why people solicit advice in most decisions as mentioned
before. There are different perceptions of expertise in JAS literature such as
demographic features and experience (Feng & MacGeorge, 2006) or
problem-related knowledge (Goldsmith & Fitch, 1997). The level of expertise
influences the source credibility in a positive or negative way (Birnbaum &
Stegner, 1979). Birnbaum and Stegner (1979) carry out an experiment on the
different sources of advice by asking the price of used cars. They assign
sources as with low, medium and high expertise. It is found that judges rely

on high expertise and so weight it more than other sources.

Reliability of the advice provider takes a big part on the decision process.
However, some contradictions may occur during advice taking even if the
source is reliable. For instance, Goldsmith and Fitch (1997) made an
interview with young people about advice taking sessions. They found that
young people see their parents’ recommendation as compulsory advice
resulting in negative reactions. They concluded that people perceive advice
from an expert as less compulsory and more beneficial. On the other hand,
some studies compare the effect of expert advice and novice advice on
decisions (e.g Jungermann and Fischer, 2005; Meshi, Biele, Korn and

Heekeren, 2012). Especially Meshi and his friends concentrate on the brain
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activity during utilization of expert advice. By controlling the signals in
particular parts of brain, they found that judges value expert advice more
than novice advice. Moreover, Sniezek and his colleagues (2004) measured
the advice accuracy by varying expertise of the advice provider and
monetary reward allocation. They noted that expert advice is more accurate
than novice advice and this increases the accuracy of the judges taking and

utilizing expert advice.

2.6.1.2 Confidence expressed by parties

Confidence is defined in JAS framework as judge’s reliability and
trustworthiness on him/herself or the advice givers, as well as advisor’s self-
assurance. It is measured via asking advisors and judges what percentage
you are confident about the decision or by using direct rating method. Both
advisor’s and judge’s confidence has been investigated by the scholars.
Initially Sniezek and Henry (1989) argue that confidence and quality of
decisions have equal importance in decisions. However, this situation causes
“confidence heuristic” that is relied on by the judges (Price and Stone, 2004).
Since judges utilize advice with respect to the expertise and knowledge of
the advisors, they first consider the confidence of the advisors as if it reflects
the characteristics and this heuristic leads judges to give overconfidence on
the advisors. Nevertheless, judges substantially rely on the confidence of the
advisors and confidence estimates are used to measure advice utilization

(e.g., Kuhn & Sniezek, 1996; Van Swol & Sniezek, 2005).

Judges' initial and post-advice confidence as well as the factors influencing
the confidence has widely been studied in the JAS literature. Cooper (1991)

measured the confidence of the decision makers in an experimental design,
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provided a range of advice from multiple advisors and then asked them to
use piece of advice as much as they want. Results indicate that pre-advice
confidence level is negatively related to advice utilization. In other words,
more confident judges solicit less advice. Studies conducted by Budescu and
his colleagues primarily focus on the factors influencing the decision maker’s
confidence (e.g., Budescu & Rantilla, 2000; Budescu, Rantilla, Karelitz & Yu,
2003). They observed that the more relevant cues and shared information,

higher confidence decision makers show (see Sniezek & Van Swol, 2001).

2.6.1.3 Accuracy and consistency of advisors

In one judge-one advisor setup, advisor gives an opinion about the problem
and then judge finalizes the decision based on the own choice and advice
received. However, things get complicated in case of two or more advisors
exist due to the discrepancy of the advisor’s judgments. It is particularly
important to note that accuracy of the advisors is one of the core variables
that influence judge’s decision accuracy (Hedlund et al., 1998, Humphrey et
al., 2002). Accuracy of the advisors depends on the task-relevant information
and judges are mostly aware of this fact, so they can eliminate bad advisors.
Nevertheless in most cases, judge is not allowed to interact with the advisors
and this leads to ambiguity about weighting the advisors who have distinct
opinions. In fact, agreement of advisors is directly related to judge’s
confidence in a sense that judge gives decisions more confidently unless

advisors disagree with each other (Savadori, Van Swol, & Sniezek, 2001).

Research has shown that judge’s confidence is low in existence of
disagreement between advisors accessing the same sources of information

(Budescu & Rantilla, 2000). In fact, an advisor conflict results in over-
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discounting of the advice by the judges (Sniezek & Buckley, 1995). Moreover
in case of an extreme advisor, judge’s confidence is manipulated in a way
that they give more weight to the extreme advice (Budescu & Yu, 2007). This
is because of the belief that conflict affects revealed beliefs in positive or
negative way during ambiguity (Baillon, Cabantous & Wakker, 2012).
Another issue is advisor’s information sharing with the judge during
decision process. Judges give more weight on the advisors with more
unshared information as if they hide decision-relevant information (Van

Swol & Ludutsky, 2007).

2.6.14 Judge’s and Advisor’s Orientation

In a JAS setup, judge and advisor/s have different responsibilities and roles.
Similarly, they may be faced with distinct motivational factors. It is
worthwhile mentioning that the degree of advice utilization highly depends
on these factors. In particular, existing research has examined the
psychological aspects regarding to judge and advisor/s. From judge’s point
of view, advice is discounted due to several reasons. First of all, judges are
not well-informed about justifications, judgments and reasoning of an
advisor resulting in believing in their internal justifications and preference
(Yaniv 2004a, 2004b; Yaniv & Kleinberger, 2000). As Yaniv 2004b mentioned;
“Individuals are privy to their own thoughts, but not to the thoughts
underlying the advisor's opinion...” (p. 2-3). Another reason for advice
discounting is the “egocentric bias” presented by Yaniv & Kleinberger
(2000). This egocentric behavior is the result of tendency of judges to
underweight advisor’s opinion relative to their own. Krueger (2003) pointed
out that egocentric bias arises even in case of unfamiliar or unstated

situations.
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Advisor on the other hand plays an important role in decision making as
well. However, there have been few studies focusing on the JAS structure in
the eye of the advisors (Jonas & Frey, 2003). According to Kray (2000), judges
behave according to their own judgments or choice, but advisors give
suggestions by considering judge’s preference instead of solely holding on
that of their own. In other words, people tend to make different choices in
advisor and judge roles. Since advisors are not primarily responsible for the
outcomes of a decision, it is necessary to question whether advisors face
with motivational deficiencies. However, research in this field indicates that
it is not the case; contrarily advisors put more emphasis on their decision
performance (Kray, 2000). Another reason for this difference is the
confirmation bias that judges face in advice taking causing biased

interpretation of an advice (Jonas & Frey, 2003).

2.6.2 Advice-based factors

2.6.2.1  Single or multiple advice

As mentioned before, typical JAS studies are performed in one advisor-one
judge setup (e.g., Harvey & Fischer, 1997). However, there are different
ways of getting additional assistance in real life and people do not tend to
refuse an additional opinion on a decision. Supporting this fact, most
researchers included multiple advices ranging from two to ten advisors
(Bonaccio & Dalal, 2006). From the point of researchers, using multiple
advisors is beneficial for investigation of quality of advice and its utilization.
It is worthwhile mentioning that most studies using multiple advisors
attempted to focus directly on different aspects rather than the variation in
number of advisors except few studies (e.g., Budescu & Rantilla, 2000;

Cooper, 1991).
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One seminal finding on JAS literature is that judge’s confidence is positively
related to number of advice received (Ashton, 1986; Cooper, 1991).
Particularly, an increase in the number of advisors leads to a rise in the
confidence of decision makers (Ashton, 1986). Budescu and Rantilla (2000)
linked this argument to consensus among advisors and found that the
number of advisors is effective in case of high consensus within advisors.
Supporting this, a different approach has been taken by Cooper (1991) found
that less confident judges solicit opinions of more advisors. These arguments

indicate a direct relationship between judge’s confidence and utilization.

Another study by Yaniv and Milyavsky (2007) noted that there is a
proportion that judges give weight to their own opinion (approximately
40%) and this does not change in case of varying number of advisors. This is
due to egocentric behavior presented by Yaniv and Kleinberger (2000).
Finally, research on the accuracy of recommendations reported that as
number of advisors increases, accuracy is also improved at a diminishing
rate (Johnson, Budescu, & Wallsten, 2001). On the contrary, one adverse
effect of multiple advisors can be information overload which increases the

complexity of decisions (Hiftz & Turoff, 1985).

2.6.2.2 Free or Purchased advice

Taking expert advice for free is almost rare in real world. For instance,
people pay huge amounts of money to therapists or investment consultants.
Supporting this, previous laboratory studies have included financial
rewards depending on the decision performance in their experimental
designs (e.g., Budescu & Rantilla, 2000; Sniezek et al., 2004). Theoretical

approach in this issue stems from the notion that incentives lead to more
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effort, but not necessarily better performance (Camerer & Hogarth, 1999).
Furthermore, the tendency to avoid from being wasteful is another factor for
the underlying idea of including financial rewards (Arkes & Blumer, 1985).
Some studies in the JAS literature have used incentive methods for
motivational factors (e.g., Yaniv, 2004b) whereas some tested the effect of

reward on advice use and accuracy (e.g., Dalal, 2001).

It is worthwhile mentioning that the cost of advice plays an important role
on advice utilization especially when the judge has reward power (Sniezek
& Van Swol, 2001). Gino (2005; 2008) linked this to the sunk costs fallacy
presented by Arkes and Blumer (1985) in a sense that paying for advice
leads judges to tend to use advice in order not to be wasteful. Another
perspective on this issue is that credibility of advisor increases as it is paid
for expert advice (Patt, Bowles & Cash, 2006). Research has also focused on
the effect of financial rewards on advice discounting rather than utilization.
Particularly, two studies propose opposite arguments on this issue. Sniezek
et al. (2004) revealed that use of advice and decision performance increases
in case of financial reward. In contrary, Dalal (2001) established prisoner’s
dilemma situation and found that judges do not intend to cooperate with the

advisors and so, discount advice more in case of financial incentives.

2.6.2.3 Requested or Unrequested advice

Another psychological perspective of advice taking is whether imposed
advice causes threat-to-self-esteem is introduced by Fisher and his
colleagues (Fisher, Nadler & Whitcher-Alagna, 1982; Nadler & Fisher, 1986).
The threat-to-self-esteem model indicates that receiving advice that

threatens the freedom of choice of the judge will lead to negative outcomes
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such as over-discounting the advice. The main reason for such an outcome is
that receiving advice may imply that the judge is inferior or incapable to
decide on the task. Negative reactions of the decision maker can also be
illustrated by worse decision performance, reduction in motivation and

effort, as well as decrease in advisor’s confidence ratings (Newsom, 1999).

In the line with above reasoning suggested by psychologists, JAS scholars
pay attention to the imposition of advice. Those studies enabled judges to
request to receive recommendation of specific advisors (e.g., Gardner &
Berry, 1995). Studies agreed upon the result that unrequested advice is
regarded as intrusive (Goldsmith, 2000) and inconvenient (Deelstra et al.,
2003). Gibbons, Sniezek and Dalal (2003) found that decision makers do not
always request advice and judges discount the unrequested advice more
than requested advice. This is true even if judge is aware of the accuracy of
an advisor (Gardner & Berry, 1995). In short, advice utilization is highly
dependent on advice requisition and unrequested advice may lead to threat-

to-self-esteem and so over-discounting.

2.6.24 Real or Hypothetical Advice

Most JAS scholars use real advice in experimental design of their studies
(e.g., Van Swol & Ludutsky, 2007; Dalal, 2001). However, few studies use
real advisors or experts due to the unavailability and time limitation.
Instead, experimental subjects are assigned as judge or advisor. Then
advisors are enrolled in sessions to take task-relevant trainings. This kind of
design helps researchers to create different variations and explore its
potential influence (e.g., Gardner & Berry, 1995). For example, most studies

have investigated the interaction between judge and advisor (will be
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mentioned later). Furthermore, advisor’s recommendation and judge’s
decision are simultaneously performed due to measure the confidence of

both parties as explained before.

On one hand, some studies use advice that is gathered before being
presented to judge (e.g., Schrah et al., 2006; Yaniv & Kleinberger, 2000). The
advice may or may not be from a real advisor, but it is not announced to the
decision makers since it has no relevance for the purpose of a study. On the
other hand, advice can be hypothetically formed via software by the
experimenter. This situation is hidden to the judges in some studies, in other
words they are believed that there exists real advisor/s (e.g., Brehmer &
Hagafors, 1986). Furthermore, some studies use this type of advice although
judges are not informed about the source of advice whether it is real or not
(e.g., Fischer & Harvey, 1999; Harvey et al., 2000) whereas some studies told
the truth (e.g., Budescu, 2006). According to Budescu (2006), informing
judges about the hypothetical advice may result in sacrificing realism about

the credibility, but it establishes high level control over advice.

2.6.2.5 Random or Perfect Advice

In a JAS experiment, computerized advice is used for the several reasons.
Initially, it is practical and time saving to prepare estimations in numerical
or multiple choice tasks. Furthermore, randomization makes it enable to
convert computerized advice into perfect, misleading, expert or non-expert
advice. Perfect advice consists of true estimates whereas misleading advice
is introduced after judge’s initial estimate in the opposite side (true estimate
falls between advice and initial opinion). Another illustration for the

practicality of computerized advice is that the experimenter (e.g., Gardner &
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Berry, 2006) can measure the effect of optional and compulsory advice in an

easy way by manipulating the computer software.

Randomized advice can be in form of expert or non-expert advice
depending on the random error allowed. In other words, expert advice can
be generated by setting a little random error and variance whereas the
opposite condition holds for the non-expert advice. In fact, some studies
compared the influence of real and statistical advice and found that people
pay greater attention to the real advice than statistical advice (Onkal,
Goodwin, Thomson, Goniil & Pollock, 2009). Nevertheless, randomized

advice leads scholars to investigate inner mechanisms in a quick way.

There are different practical uses of random advice in the literature. Harvey
and his colleagues (2000) added random noise in different amounts to the
actual estimates and so they created hypothetical advisors that differentiate
in quality. Furthermore, Harvey and Fischer (1997) used random advice to
categorize two types of advice as correct advice and incorrect advice. Some
studies randomly arranged the advice with respect to the position relative to
the pre-advice estimate (e.g., Yaniv, 2004b). Bjornsson, Hafsteinsson,
Johannsson and Jonsson (2004) compared the learning progress of people
playing a game provided by helpful advice and random advice. Results

show that both helpful and random advice lead to similar performance.

2.6.3 Other Process-based factors

2.6.3.1 Existence of pre-advice opinions

Judges are usually asked to give pre-advice estimates about decision task

before they are informed about the advice. However, most studies do not
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allow DM to announce their initial opinion about the decision task (e.g.,
Harvey et. al.,, 2000; Sniezek & Van Swol, 2001). The reason is that the
purpose of the study is not related to the advice cues but advice quality or
confidence issues. On the other hand, Gibbons and his colleagues (2003)
used initial decisions by presenting them to advisors. Results showed that
advisors are more eager to offer their opinion in case of conflict with the
decision makers. Aside from that study, most scholars used pre-advice
decisions to measure the utilization and decision performance of the judges.
In fact, the main motivation behind JAS studies is how people use advice to

reach more accurate decisions.

Sniezek and Buckley (1995) support that pre-advice decisions influence the
degree of advice utilization. In line with this reasoning, studies considered
the relationship between initial decision and advice. Consistency between
these two decisions is seen as a significant factor in advice taking (Yaniv,
Choshen-Hillel, & Milyavsky, 2009). It is found that more consistent advice
is preferred more since it confirms judge’s opinions (Savadori, Van Swol, &
Sniezek, 2003). Supporting this, judges tend to give more weight on advice
that is consistent with initial opinion (Yaniv, 2004a, 2004b). Not only
consistency, but also similarity of decision process leads judges to be
influenced more from advisors that have similar decision process (Schotter,
2003). In short, judges tend to trust the advisors that act in a similar manner

during decision process.

2.6.3.2 Interaction between judge and advisors

For convenience and time concerns, most JAS experiments do not allow

interaction of the members. The collection of the decisions and advice are
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also not simultaneously performed. Advice is collected before judge’s
decision period or generated through computer (e.g., Schrah et al., 2006).
Judge and advisors interact with each other through written documents in
different places (e.g., Sniezek et al., 2004), again written form in the same
experimental room (e.g., Dalal, 2001), web-conferencing (e.g., Gibbons et al.,
2003) and face-to-face (FtF) communication (Savadori et al.,, 2001). In all
cases, judge interacts with the advisor and is informed about the decision

process of the advisor.

A great deal of research has been devoted to the comparison between FtF
and web-conferencing systems especially in group decision literature.
Hedlund and his colleagues (1998) found that FtF interaction increases
judge’s decision accuracy more than computer-aided interaction. On the
contrary, Handgraaf, Milch, Appelt, Schuette, Yoskowitz and Weber (2012)
investigated the performance of decisions through face-to-face and web-
conferencing communication. They show that there is no difference between
two systems in terms of performance and web-conferencing leads to more

efficient use of time.

2.6.3.3 Type and Complexity of tasks

JAS experiments typically involve decision tasks in the form of
questionnaires to be answered by the decision makers by utilizing additional
opinions. Most studies identify their decision task in accordance with the
subject’s background and characteristics as well as the purpose of the study.
By considering the outcome derived from the experimental designs, Billings
and Scherer (1988) divided decision tasks into two types such as choice tasks

and judgment tasks. Choice tasks consist of multiple choice questions that
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have alternatives for the answer of each question in the survey. After
receiving advice, decision maker is responsible for choosing an alternative
for each question. Studies consider whether the initial choice is changed or

not (e.g., Sniezek & Buckley, 1995).

Choice tasks are preferred less than judgment tasks. The first reason is that
judgment tasks involve quantitative decisions that decision makers perform
by estimating probability, score or date of certain events. Numeric
estimations can be easily changed by offering advice whereas it is more
difficult to change people’s preferences in multiple choice tasks. Kruger,
Wirtz and Miller (2005) support this view and conclude that people
generally resist changing their preferences on choice tasks even if they know
that it will increase their performance. This may be due to the egocentric act
that changing choice is seen as lack of confidence, but this is not the case for

judgment tasks since changing estimation is seen as an ordinary action.

Furthermore comparing to the choice tasks, judgment tasks produce
healthier results to measure advice utilization since how a decision maker
has deviated from initial decision can be calculated for each decision in
judgment tasks. Another advantage of judgment tasks is that they use
interval estimates in addition to point estimates. By this way, experimenters
can measure the upper or lower boundaries and probability of capturing
true estimations. There are lots of studies using judgment tasks in their
experiments. For instance, such studies used price (Sniezek et al., 2004) or
sales volume (Harvey et al., 2000) of certain products, probability of
occurrence of an event (Budescu & Rantilla, 2000), outcome of a natural
disaster (Harvey & Fischer, 1997), date of historical events (Yaniv &

Kleinberger, 2000) or stock price forecasting (Onkal et. al., 2009).
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Complexity of decision tasks plays an important role for the purpose of a
JAS study. A complex decision task is observed when judge is unfamiliar
with the task, there exist lots of alternatives and paths, or too much
information is necessary to decide. Complexity of a task for DM entails
additional effort for decision making. In such conditions, DM may dislike
the decision task and lose motivation which results in an unhealthy and
biased data collection. Besides, complexity of the task may hinder the
observation of the desired results. For instance, an experimenter considers
the effect of interaction between JAS members, but the decision task is so
complex that advice is utilized at extraordinary levels for each situation.
Payne et al., (1993) support this argument that DM’s change their decision
strategies during complex tasks. In short, choosing an appropriate decision
task for a JAS study is essential and complexity of a task should be adjusted

according to the purpose of the study.

2.7  Techniques on measurement of Advice Utilization

The aforementioned studies explored different dynamics of advice taking
and aimed to see which factors play role on judge’s preferences and decision
accuracy. For instance, scholars take into account many aspects of an
experimental design such as the presence of pre-advice decision, number
and qualification of the advisors and the interaction between advisor and the
decision maker. In what degree these factors influence the advice taking
process of a judge is examined by using different techniques. The goal is to
find the degree of advice utilization of a decision maker which is a

measurable concept used to operationalize ‘advice taking’.
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Different measures of advice utilization have been developed since 90’s
(Bonaccio & Dalal, 2006). The data produced by the two types of decision
task (choice and judgment) are measured by different techniques, because
the outcomes derived from a choice task is true or false options whereas
judgment tasks involve some numeric values. Gibbons and his colleagues
(2003) used choice tasks and called the decision that judge follow advice
rather than own choice as “shift”. After excluding the case in which all initial

choice and advice are same, “shifts” shows the degree of advice utilization.

On the other hand, three main approaches exist in measuring the advice
utilization on judgment tasks. The first approach uses various formulas to
measure the judge’s utilization of advice (Harvey & Fischer, 1997; Yaniv,
2004; Yaniv & Kleinberger, 2000). Second, advice utilization is measured by
regressing the judge’s final decision on advice and/or the initial decision
(Harvey et al., 2000; Hedlund et al., 1998; Hollenbeck et al., 1995). Lastly,
direct rating approach is used through implementing Likert-type scale. All

three techniques will be explained in a detailed way in next section.

2.7.1 Formula-based approaches

JAS studies usually involve measurement of the degree of advice utilization
in existence of certain variable such as financial reward. To do so, they form
two subject groups in which one gets financial assistance depending on the
decision performance whereas the other group is not paid for success or
failure. The first approach to investigate the degree of the advice utilization
in such a case is making use of formulae. All subjects of the experiment are
asked to give their initial and final estimate after receiving advice, so

elements of these formulae are initial and final estimate and the advice.
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Out of the many suggested ones, three of them gained popularity through
different studies. The first one is devised by Harvey and Fischer (1997). The
researchers named their formula as “Advice taking” represented in Equation
1. The numerator is the difference between judge’s final estimate and initial
estimate indicating the amount of change in judge’s decision. The
denominator is the difference between advice and judge’s initial estimate
which is indicator of judge’s initial accuracy. Thus, the ratio represents to
what degree initial estimate is changed towards advice. As an illustration,
assume that the advice is 100; initial estimate is 60 and final estimate is 90,
then “advice taking” becomes 0.75 meaning that 75% of the advice and 25%
of the initial decision is combined for the final decision. One should note that
“advice taking” may be negative or more than 1 depending on the orderings

of estimates and advice.

judge final estimate — judge initial estimate

Eq.1:  Advice taking = - ; - —— :
advisor recommendation — judge initial estimate

Yaniv (2004b) took the absolute value of both the numerator and
denominator of the Harvey and Fischer (1997)’s formula and presented the
weight of advice (WOA) seen in Equation 2. Taking the absolute values is
due to eliminate negativities in a data, but in order to get negative result in
“advice taking” formula, judges should move away from advice on behalf of
their initial estimate. Existence of such situations in a data hurt the results
since an unutilized advice become over-utilized after taking absolute value
of the ratio.

ljudge final estimate — judge initial estimate|

Eq.2: WOA = - : : T :
1 |advisor recommendation — judge initial estimate]

The third advice-taking measure is developed by Yaniv and Kleinberger
(2000). They changed the numerator as the absolute difference between

advice and the final decision and named it as weight of own estimate (WOE)
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as seen in Equation 3. According to the previous example, WOE becomes
0.25 (WOA was 0.75). 0.25 is judge’s utilization rate of initial estimate and so
it is the degree of advice discounting. This leads to the result that WOA and

WOE add up to 1 and give results in terms of opposite measures.

|advisor recommendation — judge final estimate]
Eq.3: WOE=

|advisor recommendation — judge initial estimatel|

These formulae similarly indicate the proportion of adjustment in decisions
with respect to the distance from the advice. It is evident that, if the final
estimate is equal to the advice, then the result is undefined since the
denominator becomes zero. Final estimate being equal to initial estimate
means that advice taking ratio and WOA take the value of ‘zero” but WOE
takes the value of ‘one” which indicates that no advice is utilized. If the
advice is equal to the final estimate which is not equal to the initial estimate,
then WOE takes the value of ‘zero” which shows perfect utilization. In short,
these three measures give similar results from different directions, but
“advice taking” gives the true values in bracketing case and so it is preferred

in analysis of advice utilization.

2.7.2 Regression-based approaches

Another way of advice utilization measurement is regressing the judge’s
final estimate on the advice (e.g., Harvey et al., 2000; Hedlund et al., 1998)
and pre-advice estimate if exists (e.g., Lim & O’Connor, 1995). Most studies
that used regression-based approach focused on understanding how
individuals incorporated the advice from multiple sources in their final
decisions. It is possible by including the different advisors’ recommendation
in the model. The regression model is expressed in Equation 4. The

coefficients represent the utilization from initial estimate and the advice/s.
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Eq. 4 :Final Estimate = fo+ B1*Initial Estimate + B2*Advice: +...+ €

One assumption behind this approach is that judge’s initial estimate and
advisors’ recommendations are exogenous whereas judge’s final estimate is
endogenous (Bonaccio & Dalal, 2006). In their review, Bonaccio and Dalal
mentioned two utilization indices that measure the effect of advice as a
predictor. The “usefulness index” (Darlington, 1968) is the percentage
increase in criterion variance explained when an advice as a new predictor is
added to the model. On the other hand, dominance weight is proposed by
Azen and Budescu (2003) and is used to determine the importance of
variables by aggregating the variance contribution of all pairs of variables
including all the subsets of the predictors. It is mainly the average
percentage increase in criterion variance explained when all subsets of
predictors are included in different models. It is seen that the dominance

weight is the association of each usefulness index calculated in each subset.

2.7.3 Direct rating approach

Direct rating is a widely used method for measuring the level of different
characteristics or capabilities. This method uses likert-type scale and
requires the decision makers to explicitly rate the extent they believe to have
utilized the advice. A typical example for direct rating approach is that a
customer tastes a new product of your company and you get feedback from
that customer by asking whether s/he likes the product. The customer is
asked to choose a number from the scale such as 1-10 in which 10 means that
the customer loves the product whereas 1 indicates full of hate. It is
worthwhile mentioning that each number must have a clear definition that
fits the whole scale. Studies mostly use 3, 5, 7 and 10 point scales depending

on the response categories needed. However, 5 and 7 point scales give mean
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values that are closer to the actual mean of the data and so perform better

than other scales (Dawes, 2008).

JAS studies use Likert scales in order to measure confidence and advice
utilization of the members. Specifically advisors and judges are asked to
choose a point in a scale in order to show the degree of confidence or
assistance received during decision. How to measure advice utilization by
this approach is progressed as this; in a 7 Likert scale study that contains 20
questions, if it is asked to the subject for each question that “To what degree,
you utilized the advice”, then the mean of all 20 answers divided by 7 is the
degree of advice utilization based on this approach. Direct rating is seen as
an efficient way of measuring people’s behavior in the JAS literature. Van
Swol and Sniezek (2005) found that there is a significant relationship
between confidence ratings and the degree of advice utilization. However, it
is found that the confidence rating is not always an indicator of advice

quality (Philips, 1999).

2.8  Techniques on Measurement of Advice Accuracy

In order to calculate whether people consult an additional opinion or not,
scholars use various measurement techniques as mentioned in the previous
part. The novel reason for measuring advice utilization is to find out the
improvement in decisions after receiving an advice. However, it is clear that
it does not make any sense to measure the improvement in decision
accuracy of a person who prefers to refuse receiving advice). In that rare
case, there is no reason for decision makers to change their judgments.
Nevertheless, research on advice taking indicated that people often react to

an advice in a positive or negative way. The question here is that whether
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people can improve their decision performance after reacting to an advice or

whether utilized advice leads to better decisions than the discounted advice.

Accuracy is defined as how well a new estimate (assisted by an advisor) is
able to get closer to the true estimate (Makridakis & Wheelwright, 1989). All
JAS studies, that measure the advice accuracy, include judge’s initial
estimates. Increase in decision performance can be measured by comparing
pre-advice and post-advice estimates with the true estimates of the decision
task. In doing so, it is necessary to consult to parallel research area which is
forecasting (particularly supply-chain forecasting and demand forecasting).
Researchers and practitioners show different approaches in measuring the
forecast accuracy of an analyst or an institution. Most studies contradict on
the reporting of forecast error vs. forecast accuracy (e.g., Hawitt, 2010;
Hoover & Little, 2009). It depends on the purpose of a study, but both
measurement styles give similar results. In particular, scholars conduct
regression of two data sets in which one of them is true data and the other is

estimated or forecasted.

As Harvey and Fischer (1997) asserted; “Selecting measures of forecast
accuracy and advice taking is not a simple matter” (p. 121). That is because
different types of data require choosing the appropriate accuracy measure to
obtain the best results. Makridakis, Wheelwright and McGee (1983) are one
of the earliest forecast experts that focus on the accuracy measures. They
studied forecasting methods and test the forecast accuracy by statistical
evaluation measures that use forecast error. Studies recommended the use of
various measures up to recent times and they are categorized into two main
types as scale-based and percentage-based measures. Here, let n be the

number of judges as subjects and et be the error term that is the difference
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between true estimate (Y:) and judge’s estimate (F:). Percentage-based
measures are based on percentage error (p:) that is the ratio of error term, et
and true estimate (Yt) multiplied by 100. Below are the most commonly used

accuracy measures and their formulae;

Scale-Based Errors

MSE = Mean Square Error = u (etz)

RMSE = Root Mean Square Error =+MSE

MAE = Mean Absolute Error = u |et|

MJAE = Median Absolute Error = md|et|

Percentage-Based Errors

MAPE = Mean Absolute Percentage Error = 4 |p,|

MdJAPE = Median Absolute Percentage Error =md|p,|
RMSPE = Root Mean Square Percentage Error =,/ ,u(ptz)

RMdASPE = Root Median Square Percentage Error = md(ptz)

One of the seminal studies on this issue found that RMSE is the most widely
used accuracy measure by forecast experts (Carbone & Armstrong, 1992)
whereas MAPE is found to be most reliable and valid measure (Armstrong
& Collopy, 1992). Furthermore, there are also relative error measures such as
MRAE (mean or median relative absolute error) (Armstrong & Collopy,
1992) or more recently MASE (mean absolute scaled error) (Hyndman &
Koehler, 2006) that are used by forecasters in order to eliminate the scale
difference between data sets. Scaled error in MASE measure is calculated by

naive forecast method that is valid in time-series data.
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Due to this scale problem, some studies criticize MAPE (e.g., Makridakis,
Wheelwright & Hyndman, 1998; Swanson, Tayman, & Bryan, 2011). Recent
studies introduced new measure in order to be alternative for MAPE. One of
them is MAD-to-Mean (or MAE-to-Mean) founded by Hoover (2006) that is
calculated by MAE divided by the mean of data. It gives the average error as
a percent of the average volume, so scale is not reflected in the data. Kolassa
and Schiitz (2007) called MAE-to-Mean as a weighted average of absolute
percentage errors. Finally, Hoover (2009) recommends that MASE and MAE-

to-Mean are the best alternatives for MAPE.

Note that forecasting and advice taking literatures have some similar and
different characteristics in terms of data sets used in experimental designs.
The difference is that experimental design of JAS studies involves cross-
sectional data that does not vary with respect to time whereas forecasting
data is usually a time series data. Thus, not all forecast accuracy measures
are relevant for the JAS studies especially that are used for time-series data
(Harvey & Fischer, 1997). JAS scholars mostly use MAE (e.g., Soll & Larrick,
2009; Yaniv & Milyavsky, 2007; Harries et al., 2004) and MAPE (e.g., Yaniv,
1997; Harvey & Fischer, 1997). The similarity of two literatures is that JAS
experiments also produce data sets that can have different scales. Therefore,
this point is important in choosing an appropriate accuracy measure in

analysis.
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CHAPTER 3

METHOD

3.1  Categories of Adjustment

Harvey and Fischer (1997) asserted that the ratios for measuring advice
utilization mostly fall between zero and one. In their review, Bonaccio and
Dalal (2006) mention this fact and define the values that are not between
zero and one as “out of range” values that likely designate problematic
cases. However, a problematic case in this sense might also represent a
situation where a judge’s final estimate is oppositely affected by the advice
and may, in fact, illuminate another facet of the advice taking phenomena.
Thus they strongly suggest scholars to focus on these problematic cases
(Bonaccio and Dalal, 2006). In this study, I try to answer this call by
categorizing our data into three parts with respect to the position of the
advice, the initial estimate and the final estimate. These parts can be

described as extreme adjustment, bracketing and moderate adjustment.

In extreme adjustment, advice falls between the judge’s initial estimate and
the final estimate. This occurs when the judge totally changes his/her idea in
a positive way after the advice is shown. That is when judge’s final estimate
overshoots. In bracketing, judge’s initial estimate falls between the advice
and the judge’s final estimate which happens when the judge changes
his/her idea in the opposite direction of the advice. In this situation, judge’s

final estimate moves away from the advice. Lastly, moderate adjustment
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represents the typical situation in which final adjustment falls between the
advice and the initial estimate. This case can be anticipated since judges

mostly give positive weights to their own opinion and the advice.

3.2  Participants

In a “one judge, one advisor” setup which is the typical framework of JAS
studies, I prepared an online questionnaire in which the subject as a judge is
tirst required to provide a pre-advice estimate on a general knowledge item.
And then he is presented with an advice. After examining this advice, he is
asked to give a final estimate for the item by reminding the initial estimate
and also a rating of the degree of advice utilization. Since there is no time
and space requirement for online surveys, participants were not gathered in
a class environment. The participants were not aware of one another and all
surveys are completed in two-day period. Participants are voluntarily

involved in the experiment and they have not received any financial aid.

A total 66 students participated in the study. The participants were graduate
level students from various universities (primarily from Bilkent University
and Middle East Technical University (METU)). Thus, they were in age of an
interval between 25 and 30. The reason why these participants are chosen is
that they have succeed well in national examination and received good
higher education and so they are predicted to have higher IQ than an
average citizen in our country. This is important for performance on
reasoning, judgment and combination of relevant information. Another
common characteristic of participants is that technology has been quickly
improved in their adolescence era. This leads them to have some idea about

knowledge that is shared by public making suitable for the experiment.
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3.3 Questionnaire and Data

Table 1 - Sample Question (see Appendix B for survey screen)

Phase 1 (series of 20 questions)

In what year was the compact disc invented?
Your estimate:

Phase 2 (same 20 questions repeated)

In what year was the compact disc invented?
Your previous estimate was 1990

Advisor's estimate is 1977

Your final estimate:

In which scale you utilized advice: ___ (1-7)

Previous research used estimation based on historical events (e.g., Yaniv,
2004b; Yaniv & Kleinberger, 2000), estimating the annual salary of alumni of
business schools (e.g., Soll & Larrick, 2004) or estimations of the probabilities
of occurrence of certain events (e.g., Budescu & Rantilla, 2000). The current
study utilized a similar task and asked the participants to estimate the dates
of 20 important inventions that occurred in the 20* century (e.g., internet,
ATM machine, heart transplant). It is assumed that people have some idea
about the invention period of important materials. Moreover, people can
link the invention year of similar products and perform better estimations.
The advice is generated randomly with + 20 years variation from the actual

values, because subjects are informed that the advice comes from an expert.

In order to provide a boundary to the estimation task, the participants were
instructed that the dates of these popular inventions can be estimated within

a range of at most 50 years. The reason why I limited the data for a 100-year
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period is that if an invention that is quite distant in the past (e.g., the
invention year of steam engine-1698) was used; then the level of variability
of the participants’ responses would be quite abundant and this would
probably cause a bigger mismatch in scale of data sets which is a problem in
measuring decision accuracy as mentioned before. It would also be highly
probable that the participants may not be knowledgeable about events so far
away from the current time and thus may guess wildly or put their faith
upon the advice excessively. Supportively, the distance between initial
estimate and advice is found to affect the judge’s willingness to seek advice
(Yaniv, 2004b), so it is logical to restrict the span between pre-advice

estimate and the advice.

The decision task consists of 20 questions and each judge’s estimates for each
invention are considered as an observation that includes initial estimate,
advice and final estimate. 66 participants estimated 1320 decision task and in
total 1320 observations in the range of 1900 and 1999 as well as 1320
correspondent ratings are obtained. Including the existing data (the advice
and true estimates), a data set involves an initial estimate, advice, final
estimate, true estimate and a rating score. It is a cross sectional data that
includes data sets that have different mean. This is because the invention

dates are ranging from 1902 and 1996.

34  The Setup and Procedure

The reason for preferring online survey is the availability and time concerns
of the subjects. As participants do the survey online, there was no interaction
between judge and advisor. On the other hand, there was no option to

request or refuse the advice. In other words, advice for each decision is
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imposed to the judge. Moreover, since no financial incentive is included to
the study, advice is freely offered and no reward is designed for the decision
performance. Participants received one advice for each decision, so multiple

advisors are not allowed for the purpose of the study.

The type of task is chosen in accordance with people’s knowledge of general
facts so that each subject can have idea about the decision task. In other
words, the decision task was not complex and so subjects are not required to
deeply analyze the situation. Judges were informed that the advice came
from an expert (with good general knowledge in this case) similar to what
had been done in existing studies (e.g., Brehmer & Hagafors, 1986; Harvey
and Fischer, 1997), but there was no real advisor again similar to previous

studies that use hypothetical advice.

It is previously mentioned that accuracy of the advisors influence judge’s
decision accuracy (Hedlund et al, 1998; Humphrey et al, 2002).
Furthermore, Birnbaum and Stegner (1979) found that judges rely on high
expertise leading to raise in the source credibility and so weight it more than
other sources. Thus, it is aimed in this study that little random error of advice
estimates helps decision makers to increase the decision performance. Another
issue is that allowing judges to announce the initial opinion is necessary in
this study because the degree of advice utilization and accuracy are
investigated. To sum up, typical JAS study has been conducted on subjects
and initial estimates, advice, final estimates and ratings are gathered to be

analyzed in direction of the purpose of the study.

After gathering the data for the three cases, firstly I use formula-based

measures and find the utilization degree of judges with respect to Advice
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Taking, WOA and WOE. Then I made regression of judge’s final estimate on
advice and initial estimate and regression outputs are summarized for the
three cases. Furthermore, usefulness index and dominance weights are
calculated to find the degree of advice utilization. Lastly, mean of ratings for
each case is calculated to directly measure in what degree judges utilize

advice. The three measurement techniques are compared for the three cases.

After analysis of advice utilization, decision accuracy of judges is measured
by using various accuracy measures. Firstly, MAE is chosen as a scale-based
measure, because it is widely used by forecast experts and most JAS scholars
prefer to do so as well. Secondly, a percentage-based error, MAE-to-Mean
ratio is used as an alternative to MAPE. The three cases are compared with
respect two MAE and MAE-to-Mean measures within each other and also
with the benchmarks. The first benchmark is a constant estimate which is
chosen as the mean value of the true estimates. Yates (1994) calls this as

constant judge who makes no distinctions among decision tasks.

It is expected from judges to perform better than a constant estimate
regardless of the adjustment ordering. The second benchmark is Yates'
uniform judge that is the average of initial estimate and the advice. This is
previously studied by the experimenters, especially Soll and Larrick (2009)
supported that people tend to average their initial opinion and the advice.
They found that judges that utilize averaging are more accurate than the
others. That is why I prefer to use the averaging method as a benchmark.
Finally, decision performances of these two benchmarks are compared with

the initial performance and final performance of the three situations
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CHAPTER 4

RESULTS

4.1 Data

After the data is separated into three parts with respect to the position of the
advice, I decided to exclude some of the observations due to being equal.
Specifically, in 11 observations, advisor recommendation is equal to judge’s
initial estimate; in 168 observations advisor recommendation is equal to
judges’ final estimate and in 200 observations judges initial estimates are
equal to their final estimates. I left out these cases, since formula based
approaches will not produce interpretable results for such cases of equality.
In terms of the rest of the data, I have 213 observations for extreme
adjustment case; 83 observations for bracketing case; and 626 observations
for moderate adjustment case. If only the observations belonging to three
cases are considered, 76% of the estimates are in the moderate adjustment
condition which is almost contradictory with Bonaccio and Dalal’s statement

£

that this condition constitutes; “...overwhelming majority (up to 95%) of
observed decisions” (p. 141). Furthermore, judges truly estimate the decision
task and do not change their decisions in 17 cases. However, these cases

account for very small portion and so it is not worth to consider the effect of

true estimations for this study.

4.2 Formula-based Measures

In this part, formula-based approaches are compared with respect to three

adjustment cases. For all these cases, I calculated the advice taking, WOA
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and WOE ratios. Table 2 exhibits the descriptive statistics of the values
calculated by the respective formulas; u: the mean of the values calculated
by the formulas, &: the standard deviation. Bonaccio and Dalal noted that
judges usually moves closer to advice and so all these measures fall within
zero and one in the moderate adjustment case. Table 2 indicates that on
average, judges utilize 69% of advice. Average WOE value also supports the
claim in a different perspective that judges discount 30% of the advice.
Division of data according to the direction of the adjustment leads to
separation of the positive and negative values in advice taking formulae
(which is not an issue in WOA and WOE since they are in absolute value
form). That is why advice taking and WOA statistics attain the same values

in absolute terms.

Table 2 - Results of Formula-based Measures

Advice Taking WOA WOE
p & Min Max |p & Min Max|p © Min Max
Extreme 25 25 1.0 163 |25 25 1.0 163 |15 25 00 153
Adjust
Bracketing |-1.8 2.7 -17.0 -0.1 |18 27 0. 170 |28 27 1.1 180
Moderat
oderate 197 03 00 1.0 |07 03 00 1.0 |03 03 00 1.0
Adjustment

As judges extremely adjust their estimates, all observations in three
measures become larger than one, because as the judge moves beyond the
advice, the difference between final and initial estimate surpasses the
difference between advice and the initial estimate. However, in bracketing
case, judges move away from advice in different degrees (range is 0.13-17).
This results in a higher standard deviation (2.73). Formulation of WOA and
WOE leads to the observation that average WOE is exactly one unit less than

average WOA in the extreme adjustment case and one unit more in the
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bracketing case. WOA and WOE values in the bracketing case are larger
than one which shows that judges move away from advice in large amounts
on average. An important result is that WOA values indicate high level of
advice utilization for the bracketing case, but no advice is utilized in fact.

Thus, using WOA and WOE in those cases hurt the reality of results.

4.3  Regression-based Measures

In this part, regression-based approaches are compared with respect to three
adjustment cases. By regressing judge’s final estimate on advice and initial
estimate, the degree of advice utilization is measured. The regression

equations obtained are:

Extreme Adjustment:

Final Estimate = 660-0.46*Initial Estimate + 1.12*Advice (R?=0.57)
Bracketing:

Final Estimate = 255+ 1.6*Initial Estimate —0.74* Advice (R?>=0.87)
Moderate adjustment:

Final Estimate = 15+ 0.21*Initial Estimate+ 0.78*Advice (R?>=0.92)

Table 3 - Results of Regression Analysis

Coefficient for |Coefficient for | Overall significance .
. e . Adj. R?
advice initial estimate of model
Extreme t210=-7.68 t210=14.99 Fi211=141.26 0.57
Adjustment p<0.001 p<0.001 p<0.001 '
tso = 18.21 tso = -8.49 Fi81 =260.72
Bracketing |—— - - 0.87
p<0.001 p<0.001 p<0.001
Moderate tes =19.54 te2s = 52.89 Fi1,604 =3517.20 0.92
Adjustment | p<0.001 p<0.001 p<0.001 '
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Table 3 indicates that all models are significantly meaningful in explaining
the variation in final estimates. For moderate adjustment case, the regression
model shows, that the final decision, overall, was taken by 1/5* initial
forecast + 4/5* advice: that is participants approximately gave four times
greater weight to the advice than their initial estimates. Extreme adjustment
of advice leads to the negative coefficient of initial estimates. Furthermore in
bracketing case, judges negatively use the advice which results in a negative

coefficient for the advice.

As it is mentioned before, usefulness index and dominance weights are the
measures that compare the model before and after adding a new advice in
the form of percentage increase in the criterion variance explained. The
difference between the two measures is that, in dominance weight, all the
subsets belonging to advices are considered. However, owing to the fact that
this study has only one advice, both measures will produce the same results.

Therefore, only usefulness index will be used hereafter.

Table 4 - Comparison of Regressions

R2(single) |R*(multiple)| % change
Extreme Adjustment 0.12 0.57 375
Bracketing 0.75 0.87 16
Moderate Adjustment 0.55 0.92 67

In order to calculate the usefulness index, I first regress final estimates on the
initial estimates (designated ‘single’ in Table 4) and then use the previous
part’s models (designated ‘multiple” in Table 4) for the three cases. Table 4
confirms that extreme adjusters totally switch to advisor’s recommendation,

so they utilize the advice to a great extent. However, moving away from
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advice leads to less utilization of advice as shown in the bracketing case.
Judges that move closer to advice, utilize 67% from advice according to

usefulness index.

44  Direct Rating Measures

As mentioned before, direct rating is a widely used approach for measuring
level of different characteristics or capabilities. In this study, I used 7-point
likert scale as Dawes (2008) suggests and the decision makers rated the
extent they believe to have utilized the advice for each decision. The

correspondence table is seen below;

1= Never Utilized

2 = Somewhat Utilized
3 = Little Utilized

4 = Moderately Utilized
5 =Very utilized

6 = Often Utilized

7 = Completely Utilized

Table 5 - Comparison of Means

v %

Extreme Adjustment 5.6 80
Bracketing 1.3 18.6
Moderate Adjustment 3.55 50.7

The ratings for the three cases are separated and the mean value is
calculated as shown above. Results indicate that people utilized more advice

when they move beyond the advice while initial estimate is not supported
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after the advice is shown. Nevertheless, people moderately used advice
(1=3.99) in extreme adjustment case. On the other hand, people tend to
utilize almost 50% of the advice when they decide on utilizing both advice
and their initial estimate. In other words, people give equal weights to their
judgment and advisor’s recommendation. In case of bracketing the advice,
1.3 mean score indicates that people almost never utilized advice since it

causes to move further away.

4.5  Comparison of the Utilization Measures

In general, results of the formula-based, regression-based and direct rating
techniques reinforce one another. First of all, when judges extremely adjust
the advice, mean “Advice Taking” (2.5) indicates that, on average, judges
discount their estimates and move more than twice beyond the advice. That
is why regression model gives negative weight for the initial estimate while
the weight of advice is more than 1 (1.12). Usefulness index also indicates
that extreme adjusters utilized the given advice by a factor of 375%. Finally,
direct rating measures support that people often utilized advice more than

their estimates.

Table 6 - Comparison of Approaches

u (Advice , Usefulness | Direct

Taking) P's Index Rating
Extreme Adjustment 250% 112% 375% 80%
Bracketing -180% -70% 16% 19%
Moderate Adjustment 70% 78% 67% 50%
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In the bracketing case, judges are negatively affected by the advice and they
move further away from it. An average “Advice Taking” of 1.8 shows that
judges move away from the advice almost as twice as the difference between
their initial estimate and the advice. For the same reason, regression model
indicates positive weight for initial estimate and negative weight for the
advice. Besides, usefulness index supports this argument by indicating that
only 16% of the advice is utilized. Very similar result is obtained in direct
rating approach showing that people never or rarely tend to utilize advice in

bracketing case.

As majority of the judges adjust towards the advice to some extent, they
consider both their initial estimates and the recommendation of the advice.
This result in an average “Advice Taking” of 0.69 and that entails judges
give 69% weight to the advice and 31% weight to their initial estimate. In the
regression technique, these values change to 78% for the advice and 21% for
the initial estimate. Usefulness index is also along similar lines since it claims
that 67% of the advice is utilized in the moderate adjustment case. Finally,
direct rating results show that people evenly utilized advice and their

estimates (51%).

4.6 Decision Performance for the Cases

The advice utilization results indicate that judges utilized 112% of the advice
in extreme adjustment; -74% of the advice in bracketing and 78% of the
advice in moderate adjustment when considering regression-based results.
Whether over-utilized, over-discounted and moderately utilized advice help
judges to improve decision performance is an important issue. In order to

tind out that, two accuracy measures will be used. MAE-to-Mean ratio is
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selected as the most appropriate measure considering the percentage errors.
For the scale errors, MAE is preferred, because it is easier to see how big
error is obtained in estimations. In fact, MdAE could also be used since it
trims outliers by providing a unit-free measure, but the data interval is so
narrow that there is no significant deviation in data range, so the data do not
suffer from any outlier. Decision accuracy for each case is calculated in terms

of MAE and MAE-to-Mean scores as shown in Table 7 and 8 respectively.

Table 7 — MAE Results

MAE initial | MAE final | % Change
Extreme Adjustment 15.63 12.82 -18%
Bracketing 11.29 13.77 22%
Moderate Adjustment 13.95 10.45 -25%

Table 8 - MAE-to-Mean Results

MAE-to- MAE-to-Mean % Chanee
Mean Initial Final ’ &
Extreme Adjustment 26.68% 20.98% -21%
Bracketing 17.89% 21.27% 19%
Moderate Adjustment 20.88% 16.94% -19%

I adjusted the mean values for the three cases by decreasing 1900. The reason
is that the mean absolute errors are around 15 and mean values are
approximately 1960-1965. This causes MAE-to-Mean ratio to give same
results with MAE in terms of % change in accuracy. However, all estimates
are within 1900 and 1999. Thus, this exclusion leads to observe same scale
for the errors and the mean values. As an illustration, mean value of the true

estimates for bracketing case was 1963 and it becomes 63 whereas MAE is
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14. Thanks to this adjustment, MAE-to-Mean results differed from MAE
results. Nevertheless, both measures give similar results in initial and final

estimations except % change.

Table 7 represents mean absolute error results of three cases for the initial
and final estimates as well as the % changes. Note that the less MAE, the
more accuracy and negative % change means an improvement in decision
performance. First of all, extreme adjusters performed badly in terms of
initial accuracy whereas judges in bracketing case outperform. This explains
the main reason of behaving unusual in decisions. Judges that have
sufficient information about a decision task feel high levels of confidence
and this causes over-discounted advice. At the same direction, extreme
adjusters over-utilize advice, because they are not confident about their

initial decisions. This is clearly seen in their initial performance.

Considering the accuracy of final estimates, extreme and moderate adjusters
improve decision performance by approximately 20% whereas judges that
moves far away from advice performed almost 20% worse. This indicates
that use of advice helps judges to increase decision performance (Yaniv,
2004b). Another result is that although MAE results show that moderate
adjusters improve more than extreme adjusters, whereas MAE-to-Mean
result indicates the opposite. Since there is no significant difference between
the improvement degrees as shown in Table 9, it does not cause any conflict
in results. In both case, advice is utilized and so final estimates stand close to

advice leading to success in accuracy.

As mentioned before, two benchmark models are used to compare with the

decision accuracy of judges of three cases. These models are taken from
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Yates (1994)’s study about accuracy analysis. The first one is a constant judge
whose estimations do not differ with respect to decision tasks. Since a
constant estimate for all decision tasks cannot be linked to an advice, it is
selected by taking average of 20 true estimates (1957.5) in order to minimize
the errors. The second benchmark is uniformly formed by using advice and
the initial estimate. It is equally weighted average of them and it means that
advice is half utilized and half discounted. This benchmark is expected to
perform better than the constant one since both judge’s estimate and advice
is used in decision. Table 9 shows the t-values and p-values for the
comparison of difference between MAE values of initial estimate, final
estimate, averaging and constant benchmarks for the three cases. Results
indicate that all mean absolute errors are significantly different than each
other. Thus, it can be said that these estimations are comparable and they

have different accuracy performance.

Table 9 - Significance Test Results

MAE Initial MAE Final | MAE Initial MAE Final
s VS. VS. Vs.
. Averaging | Averaging Constant
MAE Final Benchmark | Benchmark Benchmark
Extreme to=7.34 t210 = 8.59 ti0=31.43 tr0=14.62
Adjustment p<0.001 p<0.001 p<0.001 p<0.001
) t210 = 18.26 t210=12.85 to10 = 26.68 t210=5.99
Bracketing
p<0.001 p<0.001 p<0.001 p<0.001
Moderate tio=18.64 t210=28.97 t210=26.33 t210=17.08
Adjustment p<0.001 p<0.001 p<0.001 p<0.001

Results are shown in Table 10 and Table 11 including judge’s initial and final
performance. Initially, expectation about the constant estimation comes true
in a sense that final estimates performed twice better than the constant

model. No great difference is obtained in constant model considering the
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three cases which is also expected since the characteristics of data are
similar. Considering the second benchmark, MAE results show that extreme
adjusters performed worse than the judges that select averaging, but MAE-
to-Mean ratios give almost same values. This is due to convergence of
estimates to the advice for both averaging and extreme adjustment cases. On
the other hand, moderate adjusters display higher decision performance
than the judges that utilize averaging. This is thanks to the judgment

strength of humans including the collaboration between two parties.

Table 10 - MAE Comparison with Benchmarks

MAE | MAE | MAE Averaging | MAE Constant
Initial | Final Benchmark Benchmark
Extreme Adj. 15.63 | 12.82 12.27 22.60
Bracketing 11.29 | 13.77 11.40 23.76
Moderate Adj. 13.95 | 10.45 12.18 22.04

Table 11 - MAE-to-Mean Comparison with Benchmarks

MAE-to-M MAE-to-M
MAE-to- MAE-to- Aver;)ginegan Con:tanfan
M Initial | M Final
€an initia cantihatl Benchmark Benchmark
Ext
xireme 26.68% 20.98% 21.02% 39.31%
Adjustment
Bracketing 17.89% 21.27% 18.51% 41.32%
Moderat
oderate | oo 16.94% 19.57% 38.33%
Adjustment

MAE and MAE-to-Mean results for the bracketing case are not surprising. If
those judges used averaging technique, then they would outperform to the

other cases. That is because when final estimate and advice falls in the
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opposite site of the initial estimate (as in the bracketing case), comparing to
the final estimate, the average of advice and initial estimate stands closer to
the advice and so the true estimate (assuming that it is an expert advice).
This result is also supported by Soll and Larrick (2009) which found that
averaging achieved much greater accuracy than the case of bracketing when
compared to the usual case. Another observation at this point is that initial
performance in bracketing case is almost same with the averaging case, but
then they get worse after faced with the advice. This is because moving

away from an expert advice cause people to reduce decision performance.
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CHAPTER 5

DISCUSSION AND FURTHER RESEARCH

In decision making literature, different criteria have been developed to
measure how individuals use advice for their decisions. The assessment and
utilization of advice depends on several factors such as existence of pre-
advice estimate, number of advice and the interaction between judge and the
advisors. In this thesis, in order to measure the degree of advice utilization,
three main methods (one formula-based, one regression based, one direct
rating) are compared in an empirical setting in which judges face with
expert advice which is randomly generated. Then decision accuracies are

analyzed and judges are compared to benchmark models.

When facing with an advice, it is critical for the decision makers to move
toward the advice or their initial decision. To investigate this issue, different
situations are categorized and three cases are established with respect to
adjustment ordering. The novel reason to do that is to separate the “out of
range” or ‘problematic’ instances that judges give negative weight or
extreme weight to an advice. This was Bonaccio and Dalal (2006)’s call to
focus on these issues. Separating the estimates with respect to the judge’s
adjustment choice is useful because these three cases represent different

dynamics with respect to the utilization of advice.

Advice utilization results confirm that all formula-based, regression-based

and direct rating techniques attain results in the same direction.
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Nevertheless, regression models explain the interaction between the judge
and the advice in a more detailed and informative manner. It provides the
degree of variation in the final estimate as explained by the presented advice
and the judge’s initial estimate, which is not a case for formula-based
approaches. On the other hand, formula-based approaches can be used to
measure the utilization of a one-time decision, but this simply is not possible
with the regression-based approaches. In case of a series of decisions by
several judges, the regression method seems the preferable choice when

compared against formula-based calculations.

An important issue about formula-based methods is that Yaniv (2004b) took
the absolute value of Harvey and Fischer (1997)'s formula and presented
WOA just in order to eliminate the negative values formed by only the
bracketing case. This manipulates the mean of a data which indicates the
degree of advice utilization, because advice is over-discounted in bracketing
case and that is why “advice taking” ratio becomes negative. Taking the
absolute value of that ratio contributes to the mean as over-utilized advice,
but that is not the case. In short, it gives unhealthier results to use WOA in
decisions that include bracketing case. Although that case rarely happens, it
does not mean that it should be ignored. For the future research, scholars

that utilize from WOA should consider the “out of range” decisions.

The third utilization method, direct rating approach is taking simply the
average of ratings to indicate the degree of advice utilization, but it is
obvious that results should be similar to the other utilization measures
unless people are dishonest in explaining the truth. At this point, results of
direct rating technique show a different aspect of decision making

framework. When people utilized both advice and the initial estimate, they
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announce less utilization ratio than they actually utilized advice. This may
be due to the psychological factors such as egocentric behavior presented by
Yaniv & Kleinberger (2000). This kind of a behavior is the result of tendency
of judges to underweight advice. Parallel to this argument, people may tend
to avoid announcing that they use advice a lot. The question that needs to be
answered is whether people actually avoid announcing it or they are not
aware of the degree of advice utilization. Further study should contain the

analysis of this tendency in decision makers.

The novel motivation behind advice literature is to achieve higher accuracy
in decisions. The whole team and group decision literatures aim to achieve
better results in decision performance of individuals and institutions. Advice
taking plays an important role in decision analysis in a sense that the extent
of improvement in decision after receiving and especially reacting to an
advice. At this point, the way of reaction plays an important role in
improving decision performance. Two accuracy measures, MAE and MAE-
to-Mean are used and they exhibit similar results due to indifference
between estimation mean of cases. However, the three cases yield different
results in terms of accuracy. Judges that bracket their estimate get worse
comparing to the initial estimates whereas the other two groups enhanced
their decisions. All cases outperform than a constant judge, but averaging

seems to surpass the bracketing method.

An interesting observation of accuracy analysis is that initial performance in
bracketing case is almost same with the averaging case. Cooper (1991)
argued that confident people underutilize advice than less confident ones.
Then, judges that bracket their estimates show more confidence which is

reflected in their decision and performance since it is a sign of knowledge or
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accuracy level about the decision tasks. Looking from the opposite
perspective, Chaiken, Liberman and Eagly (1989) found that low confidence
in accuracy can lead to solicit additional information. The critical question is

whether lack of confidence in accuracy can be a sign of low accuracy.

Previous research on this issue shows that there is not strong but a
significant  relationship between confidence and accuracy (e.g.,
Deffenbacher, 1980; Sporer, Penrod, Read & Cutler, 1995). Therefore, it
should be more widely investigated for the future research that confident
people seems to perform a little better than unconfident ones, but they over-
discount additional opinions and so they are defeated to the unconfident
people who solicit expert advice. Further studies should involve confidence
ratings of judges in their initial estimates so that these issues can be
investigated. Another important issue is that the power of random advice is
not deeply analyzed by the JAS scholars. The motivation behind the usage of
random advice and its representativeness in form of non-expert advice

should also be investigated in a detail manner for the future research.

There were some limitations about experimental design and methodology.
The credibility of the source of advice is not declared to the judges in detail.
However, this can be eliminated by including feedback about an advisor’s
decision performance during each decision task in studies that focus on the
representativeness of random advice for the future research. Another
limitation was that the number subjects can be more so that the sample size
could enable to get more information for the three cases. Further studies
should include larger sample size to more reliably reflect an unusual
behavior. To sum up, research on adjustment behavior of decision makers

represents a new frontier for advice research.
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APPENDICES

APPENDIX A: QUESTIONNAIRE FORM

idsheet/viewform?formkey=dGFJazM4Z3BFd3QtdTNSalEzdHIPVVEGMQ#gid=0

20. YUZYIL ICADLARI- 1. ASAMA (ADVICE TAKING
IN DECISION MAKING)

Asaqida 20. yizyila ait 20 adet bulusun icad tarihlerini yil olarak tahmin edeceksiniz. Tahminleriniz
1900-2000 arasi almahdir. Tahmin ederken baglantih icadlann tarihleriyle, yayginlasma tarihleriyle
va da cesitli olaylarla iliskilendirebilirsiniz. Bu anket 1. agamadir, 2. agamada size genel kiltir
seviyesi iyi birinin tahminleri verilecek ve son karanmzin verilmesi istenecektir. Litfen 1. anketi
doldurduktan sonra gindere TIKLAMAYINIZ ve sayfayl kapatmayiniz cinkl son karannz icin ilk
karanniza bakmak isteyebilirsiniz. Tahminlerinizi girdikten sonra 2. asamaya geciniz. (Litfen
tahminde bulunurken bu icadlann evrensel oldugunu ve dlkemizin teknolojik agidan avrupay ne
vazik ki geriden takip ettigini aklimzda bulundurunuz)

* Gerekli

1. internet kag yilinda icad edilmistir? *

2. ATM makinesi kag yilinda icad edilmigtir? *
3. Mikrodalga finn kag yilinda icad edilmigtir? *
4. Radyo kag yilinda icad edilmigtir? *

5. Penisilin kag yilinda bulunmustur? *

6. Uydu ilk kez Diinyanin yoriingesine kag yilinda yerlegtirilmigtir? *

7. Renkli TV kag yilinda icad edilmigtir? *
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8. ilk kalp nakli kag yilinda gergeklestirilmistir? °

4. Hadar kag yilinda icad edilmigtir? ©

10. ilk tiip bebek kag yilinda icad edilmigtir? *

11. Kredi kart kag yilinda icad edilmigtir? *

12. Scanner (tarayici) kag yilinda icad edilmistir? *

13. Kol saati kag yilinda icad edilmisgtir? *

14.Motorlu araba (benzinle galisan) kag yilinda icad edilmisgtir? *

15.CD (Compact Disc) kag yilinda icad edilmistir? *

16. Havigasyon cihazi kag yilinda icad edilmigtir? *

17. Cep telefonu kag yilinda icad edilmisgtir? *

18. MP3 galar kag yihinda icad edilmistir?

19. ilk E-mail kag yilinda atilrmistir? =

20. Google kag yilinda bulunmustur? =
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adsheet/viewform?formkey=dDI5SSnEwYnJ3ZESINWgzOUZYMmIZRXc6MQ#gid=0

20. YUZYIL ICADLARI- 2. ASAMA (ADVICE TAKING
IN DECISION MAKING)

1. agamada 20. yizyila ait 20 adet bulugun icad tarihlerini yil olarak tahmin ettiniz. Bu agamada
ise size genel kaltdr seviyesi iyi birinin tahminleri "Advice” olarak verilecek ve son karannizin
verilmesi istenecektir. Litfen 1. anketteki ilk karanniza bakarak size verilen tahminleri de gz
gniinde bulundurarak son karanmzi veriniz. [ki anket icin de GONDER'e basmay! unutmayiniz. Bu
calismanmin banndirdiy teariler veya metodolajiyi 4grenmelk icin ali.ozarslan@metu.edu trye mail
atabilirsiniz. Yardimer oldugunuz icin ok tegekkirler!!!

* Gerekli

1. internet kag yilinda icad edilmistir? *
Advice: 1978 ik karanniz:

1. soruda "Advice"dan ne kadar yararlandiniz? *

1 2 3 4 5 6 7

Hig vararlanmadim

2. ATM makinesi kag yilinda icad edilmigtir? *
Advice: 1970 ilk karanniz:

2. soruda "Advice"dan ne kadar yararlandiniz? *
1 2 3 4 5 6 7

Hig yararlanmadim Cok yararlandim

3. Mikrodalga finin kag yilinda icad edilmistir? *
Advice: 1952 Ik karanniz:

3. soruda "Advice"dan ne kadar yararlandimz? *

1 2 3 4 &5 6 7

Hig yararlanmadim ok yararlandim

4. Radyo kag yilinda icad edilmigtir? *
Advice: 1922 llk karanniz:
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4. soruda "Advice"dan ne kadar yararlandiniz? *

1 2 3 4 &5 68 7

Hig yararlanmadim Cok yararlandim

5. Penisilin kag yilinda bulunmusgtur? *
Advice: 1909 ik karanniz:

5. soruda "Advice"dan ne kadar yararlandiniz? *

1 2 3 4 &5 68 7

Hig yararlanmadim ok yararlandim

6. Uydu ilk kez Diinyamin yoriingesine kag yilinda yerlestirilmigtir? *
Advice: 1943 llk karanniz:

6. soruda "Advice"dan ne kadar yararlandiniz? *

1 2 3 4 &5 68 7

Hig yararlanmadim ok yararlandim

7. Renkli TV kag yilinda icad edilmigtir? *
Advice: 1959 ik karanniz:

7. soruda "Advice"dan ne kadar yararlandiniz? *

1 2 3 4 &5 68 7

Hic vararlanmadim ok yararlandim

8. ilk kalp nakli kag yilinda gerceklestirilmigtir? *
Advice: 1978 ik karanniz:

8. soruda "Advice"dan ne kadar yararlandimz? *

1 2 3 4 &5 68 7

Hic vararlanmadim ok yararlandim
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9. Radar kag yilinda icad edilmigtir? *
Advice: 1916 ik karanniz:

9. soruda "Advice"dan ne kadar yararlandimz? *

1 2 3 4 &5 6 7

Hig yararlanmadim Gok yararlandim

10. ilk tiip bebek kag yilinda icad edilmigtir? *
Advice: 1962 ik karanniz:

10. soruda "Advice"dan ne kadar yararlandiniz? *

1 2 3 4 &5 6 7

Hig vararlanmadim ok yararlandim

11. Kredi karti kag yilinda icad edilmigtir? *
Advice: 1955 ik karanniz:

11. soruda "Advice"dan ne kadar yararlandiniz? *

1 2 3 4 &5 6 7

Hig vararlanmadim ok yararlandim

12. Scanner (tarayici) kag yilinda icad edilmistir? *
Advice: 1962 llk karanniz:

12. soruda "Advice"dan ne kadar yararlandiniz? *

1 2 3 4 &5 6 7

Hic vararlanmadim ok yararlandim

13. Kol saati kag yilinda icad edilmigtir? *
Advice: 1924 ilk karanniz:
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13. soruda "Advice"dan ne kadar yararlandimiz? *

1 2 3 4 &5 &6 7

Hig yararlanmadim Cok yararlandim

14.Motorlu araba (benzinle galigan) kag yilinda icad edilmigtir? *
Advice: 1918 llk karanniz:

14. soruda "Advice"dan ne kadar yararlandimiz? *

1 2 3 4 &5 &6 7

Hig yararlanmadim Gok yararlandim

15.CD (Compact Disc) kag yilinda icad edilmigtir? *
Advice: 1977 Ik karanniz:

15. soruda "Advice"dan ne kadar yararlandimiz? *

1 2 3 4 &5 &6 7

Hig yararlanmadim Gok yararlandim

16. Navigasyon cihazi kag yilinda icad edilmistir? *
Advice: 1983 ik karanniz:

16. soruda "Advice"dan ne kadar yararlandiniz? *

1 2 3 4 5 6 7

Hig yararlanmadim ok yararlandim

17. Cep telefonu kag yilinda icad edilmigtir? *
Advice: 1981 Ik karanniz:

17. soruda "Advice"dan ne kadar yararlandimiz? *

12 3 4 5 6 7

Hig yararlanmadim ok yararlandim
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18. MP3 galar kag yilinda icad edilmistir? *
Advice: 1992 ilk karanniz:

18. soruda "Advice"dan ne kadar yararlandiniz? *

12 3 4 5 & 7

Hig yararlanmadim ok yararlandim

19. ilk E-mail kag yilinda atilmistir? *
Advice: 1979 ik karanniz:

19. soruda "Advice"dan ne kadar yararlandimiz? *

12 3 4 &5 & 7

Hig yararlanmadim ok yararlandim

20. Google kag yilinda bulunmustur? *
Advice: 1989 llk karanniz:

20. soruda "Advice"dan ne kadar yararlandimiz? *

12 3 4 5 6 7

Hig yararlanmadim ok yararlandim

Gdnder
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APPENDIX B: TURKISH SUMMARY

Gerek tiniversite se¢imi gibi zor bir karar olsun gerekse bir mekana ulagmak
icin yolu bulmak gibi basit bir karar olsun; insanlar ¢ogu zaman bu gibi
durumlarda zorluk yasarlar. Bu tiir kararlarin ortak ozelligi ise ortada
belirsizligin mevcut olmasidir. Festinger (1954)'e gore karar alirken
belirsizlikleri ¢ozmek igsel bir ihtiyactir. Neyse ki bir¢ok kez, bu tiir karar
asamalar1 baskalarindan yardim alarak daha kolay hale getirilir. Fazladan
bir diisiince her zaman insanin kendi diisiincesinin yaninda kullanmasi igin
iyidir. Nitekim, Solomon Asch (1952)'in arastirmasina gore bireyler
goriiniigte yanls olsa bile grup kararma sadik kalmay: tercih etmektedirler.
Ayrica, aragtirmalar insanlarin algilar1 ve se¢imlerinin bagkalarmin gortisleri

etkisinde oldugunu gostermektedir. (Ajzen & Fishbein, 1980).

Insanlar her zaman her durumda daha dogru kararlar almak isterler. Karar
alirken muhakeme yetenegini kullanmak ve eldeki bilgileri dogru sekilde
olemek cok onemlidir. Peki gerek kendi muhakeme giicii olsun gerekse
etraftan aldigin tavsiyeleri nasil kullanilacag1 ¢ok onemlidir. Bu baglamda,
karar alirken bagkalarinin goriisleriyle kendi goriislerimiz harmanlama
konusu ¢ok kritiktir. Tavsiye almanin karar stirecindeki rolii daha once
arastirmacilar tarafindan bir¢cok agidan incelenmistir (Bonaccio & Dalal,

2006). Literatiir taramasi kisminda gesitli faktorlere deginilecektir.

Cogu kararlar karmasik bir sekilde yapilandirilmistir. Karmagiklig1 azaltmak
icin baz1 sezgisel ilkeler iizerinde tutunma egilimi gézlemlenmistir (Tversky
ve Kahneman , 1974). Fakat bu ilkelerin insani1 en iyi degil sadece yeterli olan

kararlara siiriiklemistir. Bu ytlizden bu ilkelere tutunmamak ve muhakeme
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gliciine basvurmak tavsiye edilmistir. Bu da insanlarin karar alirken
danismanlarimn tavsiyelerini almaya sevketmistir. Bu tezde, insanlarin tavsiye
kullanma davranislar: ve kullanilan tavsiyelerin karar performansini arttirip
arttirmadig1 incelenmistir. Bu baglamda tavsiye cesitlerinden rastgele
tavsiye kullanilmigtir. Belirli bir hata pay1 konularak rassal olarak tavsiye
edilecek tahminler iiretilmistir. Rassal tavsiye olusturulduktan sonra anket

metoduyla denekleri karar verici pozisyonuna getirilmistir.

Deneklere cesitli tahminler yapacaklari sorular sorulmus ve tavsiye
verimigtir. Daha sonra tavsiyelerden ne kadar yararlandig: ve ne kadar karar
performansimni arttirdiklar: incelenmistir. Burada literatiirdekilerden farkl
bir metod izlenmis ve tavsiyeye yaklasan insanlar, tavsiyeden uzaklasan
insanlar ve tavsiyeyi asan insanlar olmak iizere 3 gruba ayrilmistir. Bu 3
grubun herbiri icin tavsiyeden yararlanma dereceleri ve karar tutarliligim
arttirma dereceleri olciilerek kiyas yontemi kullanilmistir. Bunlar1 yapmak
icin formtil tabanli, regresyon tabanli ve 6lgek bazli tavsiye kullanim 6l¢iim
teknikleri kullanilmistir. Daha sonra ¢esitli tutarlilik olciitleri kullanilarak

performanslar kiyaslanmistir.

Tavsiye alma literatiiriine bakmadan o©nce karar verme modellerini
incelemekte fayda vardur. Oncelikle Brunswick (1955, 1956) tarafindan “lens
modeli” ad1 verilen bir karar verme modeli gelistirilmistir. Lens modeline
gore karar verirken ilgili her ipucuna birer olasilik atayarak lineer
fonksiyonla gercekle arasindaki iliski kurulabilmektedir. Brunswick'in lens
modeli ideal bir cerceve sunarak bireysel karar siirecini 6zetlemektedir.
Fakat gerek giinliikk hayatta olsun gerekse orgiitsel baglamda olsun
kararlarin ¢ogu grup bazinda verilmektedir. Orgiitsel baglamda gruplar

yoneticiler tarafindan olusturulan ve ortak hedefler olusturan yapilardir.
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Calismalar takim dinamiklerinin karar performansi tizerinde 6nemli bir rol
oynadigini ortaya koydu . (Sundstrom , De Meuse ve Futrell , 1990 ).

Hollenbeck ve arkadaslar1 (1995) “hiyerarsik karar verme ekipleri” diye
tanimladig1 yapida karar veren partinin genelde takimimn lideri oldugunu ve
diger Ttyelerin kisisel muhakemeleriyle lidere c¢esitli tavsiyelerde
bulundugunu gostermektedir. Brehmer ve Hogafors (1986 ) lens modeline

s

hiyerarsik ekibi ekledi ve "personel karar verme modeli”’ni gelistirdi. Bu
modelde, her iiye farkli ipuglarina sahiptir ve nihai kararla ilgili tek tek
gortis verir. Ekibin lideri, bu Onerileri birlestirir; analiz eder ve sonra karar
verir. Gruplarin karar verme literatiiriinde bireysel ve grup performansi
karsilagtirilmistir. Calismalarin ¢cogu problem ¢6zme cergevesinde bireylerin
ve gruplarin performansina cesitli faktorlerin etkisini Ol¢gmiislerdir. Bu
faktorler dort ana bashk etrafinda toplanabilir; Gorev, siireg, bireysel

farkliliklar ve yontem (Hill, 1982). Neredeyse benzer faktorler tavsiye alma

ve kullanimi literatiiriinde de incelenmistir (Bonaccio & Dalal , 2006).

Tavsiye teriminin sOzliikteki tanimi gelecekteki eylem ya da davraniglar
hakkinda bir goriis veya oneri olarak sunulan kelimelerdir. Gibbons (2003)
tavsiye tanimini genisleterek duygusal destegi ve yeni muhakeme ve
alternatif yollar1 6onermeyi de tavsiye tanimina eklemistir. Cesitli tavsiye
tirleri vardir. Yardima tavsiye insana ne yapmasi gerektigini onerirken
kars1 tavsiye ise ne yapmamasi gerektigini sdyler. Destek ve bilgi de diger
tavsiye tiirleridir. Ne sekilde olursa olsun peki insanlar neden bir sorun ya
da konu hakkinda karar vermeden 6nce ilave goriis almaya ihtiya¢ duyar?
Yates ve arkadaslarma gore (1996) insanlar bakis agilarini gelistirmek igin
tavsiye alirlar. Schotter (2003)'e gore sorunlara yeni yollardan bakmak
birincil neden olarak gosterilmistir. Onemli bir motivasyon ise karar

performansimi arttirma istegidir (Yaniv, 2004a; 2004b). Son olarak da tavsiye
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alarak bagkalarin1 da kara siirecine eklemek amaciyla kararin sonuglarmai ve
etkilerinin verdigi sorumlulugu paylasmak amaciyla insanlar tavsiye almay1

tercih etmektedirler (Harvey ve Fischer, 1997).

Sniezek ve arkadaslar1 yargig-danisman sistemini (YDS) ilke kez ortaya atan
arastirmacilardir (Sniezek ve Henry, 1990 Sniezek ve Henry, 1989). Burada
yargic muhakeme giictinii kullanarak karar veren kisiyi temsil ederken
danisman ise tavsiye veren Kkisiyi temsil etmektedir. YDS sistemi
kapsaminda arastirmacilar gesitli faktorlerin etkisine yogunlagsmislardir. 113
olarak  tavsiye veren damigmanlarin yargic goziindeki tannrhg ve
glvenilirligi konusunda cesitli calismalar yapilmistir. ( 6rnegin Feng ve
MacGeorge 2006; Goldsmith ve Fitch, 1997). Danismanlarin uzmanlig:
konusunda bilgi sahibi olmak yargiclarin danismanlara giivenini

arttirmaktadir. (Birnbaum ve Stegner , 1979).

Baz1 galismalar ve kararlar uzman tavsiyesi ile acemi tavsiyenin etkisini
karsilagtirmaktadirlar (6rnegin, Meshi , Biele , Korn ve Heekeren , 2012;
Jungermann ve Fischer , 2005). Ozellikle Meshi ve arkadaslar1 uzman
tavsiyesi kullanimi sirasinda beyin aktivitesi iizerine konsantre olmuglardir.
Beynin belirli bolgelerinde sinyalleri kontrol ederek , onlarin uzman
tavsiyelere daha Onem verdiklerini bulmuslardir. Ayrica, Sniezek ve
arkadaslar1 (2004) uzman tavsiyesinin acemi tavsiyeden daha dogru
oldugunu ve bu wuzman tavsiyesini kullanan yargiclarin karar

performansimin arttigini gozlemlemislerdir.

Giiven konusu YDS literatiiriinde biiyiik 6neme sahiptir. Sniezek ve Henry
(1989) giiven ve karar kalitesini kararlarda esit oneme sahip olduklarmni

savunmuglardir. Karsilikli giivenin olusabilmesi igin karar siirecinde
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taraflarin birbiriyle etkilesimi gerekir. Danismanlarin birden ¢ok oldugu
durumlarda danismanlar arasindaki tutarlilik da yargicin gtivenini etkiler.
Danigsmanlar arasinda digerlerinden daha ug¢ tahminlerde bulunan
danismanin mevcudiyeti durumunda yargic bu danismani gormezden

gelme yolunu tercih eder.

Daha once belirtildigi gibi, tipik YDS calismalar1 bir danisman - bir yargig¢
seklinde gercgeklestirilir (6rn.,, Harvey ve Fischer , 1997). Ancak bircok
calismada birden ¢ok danigsman bulundurarak yargiclarin hangi tavsiyeye
uydugunu ve tavsiye kalitesini 6dl¢gmeye ¢alismislardir. Yaniv ve Milyavsky
(2007) tarafindan yapilan bir baska calismada, hakimler kendi goriisiinii
(yaklasik %40) agirlik verip danisman sayisindan bagimsiz olarak kalan
kism1 dagitma yolunu se¢mislerdir. Diger 6nemli bir konu ise tavsiyenin
insanlar tarafindan istenip istenmemesidir. Calismalar sunu gostermistir ki
istenmeden alman tavsiyeler insanlarda ters teperek bu tavsiyeleri kullanma
derecesinin oldukca diisitk oldugu gozlemlenmistir. Fakat insanlarin

isteyerek aldig: tavsiyelerde kulanim oraninin yiiksek oldugu soylenebilir.

Bir diger konu ise motivasyon cesidi olarak deney ortaminda karar vericilere
karar performansmna dayali finansal destek verilip verilmeyecegidir.
Calismalar gostermistir ki finansal destek alan insanlar tavsiyelerin maliyeti
sebebiyle daha az yararlanmiglardir. Fakat karar tutarhiliklarimin arttig
gozlemlenmistir. Onemli konulardan biri de tavsiyenin danismanlardan
deney sirasinda alimip alinmadigidir. Bazi c¢alismalar tavsiyeyi onceden
danismanlardan toplamistir. Bazilari ise hi¢ danisman kullanmamis ve
bilgisayar kullanarak tavsiye olacak tahminleri olusturmuslardir. Bilgisayar
kullanan arastirmacilar gercek tahminleri kullanarak belli bir hata pay:

koyup rassal tavsiye olusturmuslardir. Baz1 calismalar gercek tahminleri
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hata pay1 koymadan kullanarak tavsiye olarak belirlemislerdir. Burada
onemli olan hata paymin boyutudur. Hata paymi ¢ok koyarsa uzman
olmayayn danigman; az koyarsa da uzman danigman roliinii iistlenebilir. Bu
konularm disinda danmismanlarin ilk goriislerinin alinmasi, yargic ve
danismanlar arasindaki etkilesim, karar verilecek yada tahmin edilecek

sorularin ¢esidi ve zorlugu da stiregle ilgili olan faktorlerdir.

Yukarida anilan ¢alismalar YDS sisteminin cesitli dinamiklerini arastirmig ve
insanlarin tavsiyeden faydalanma derecesini ol¢mek igin gesitli Olgiitler
kullanmiglardir. Bonaccio ve Dalal (2006)nin da ozetledigi gibi bu
calismalarin ilki formiil bazkli &lgiitlerin konu alindig1 calismalardir. 1k
olarak Harvey ve Fischer (1997) “tavsiye alma” oranini ortaya atmistir. Bu
oran yargicin ilk karari ile son kararmi farkinin yargicin ilk karari ile tavsiye
arasindaki farka oraniyla olgiiliir. Yani kendi kararindan ne kadar saptigimin
tavsiyeden ne kadar uzak olduguna orani olarak da tanimlanabilir. Ornegin
yargicin ilk kararmimn 50 oldugunu ve tavsiyenin de 100 oldugunu
varsayarsak eger yargic son karar olarak 60'] secerse “tavsiye alma” orani
%20 olur. Yani tavsiyenin %20’si ve kendi kararmmm %80’inin kulanmis

demektir. “tavsiye alma orani negatif veya 1’den biiytik olabilir.

Diger bir yontem ise Yaniv (2004b) tarafindan ortaya atilmistir. WOA
(tavsiyenin agirlig1) adi verilen Olglitte Harvey ve Fischer (2000)in
formiiliintin mutlak degerini alarak negatif degerlerin olusmamasini
amaglanmistir. Son olarak da Yaniv ve Kleinberger (2000) Yaniv (2004b)'nin
formiiliinti 1’den c¢ikararak insanlarin tavsiyeden yararlanmama oranini
olusturmuslardir. Bu orana WOE (kendi tahmininin agirhigl) adin
vermiglerdir. Daha onceki 6rnekteki tahminleri hesaba katarsak WOE orani

%80 olarak ortaya ¢ikar ve bu da tavsiyenin %80ini kullanmadigin1 gosterir.
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Bu oranlar farkli calismalarda ¢alismalarin amacina gore kullanim kolaylig:

saglarlar. WOA ve WOE oranlarinin toplami 1 eder ve hep pozitiftirler.

Ikinci tavsiye kullanim metodu olan regresyon tabanli yontemler ise klasik
regresyon kullanarak tavsiyeyle son karar arasindaki iligkiyi anlamaya
yardimci1 olur (6rnegin , Harvey v.d., 2000; Hedlund v.d., 1998). Modelde ilk
karar ve tavsiyenin son karar tizerindeki agirliklar1 regresyon betalar:
tarafindan anlasilir. Darlington (1968) ise tavsiye kullanimini 6l¢mek igin
once son kararlar ilk kararlarla regresyona sokmus ve ¢ikan R kare sayisini
not etmistir. Daha sonra tavsiyeyi ekleyerek tekrar R kare sayisma bakmagtir.

R kare sayisindaki ytizde artisa tavsiye kullanim orani demistir.

Son metod olarak dogrudan degerlendirme yaklasimindan bahsedilebilir.
Dogrudan degerlendirme, farkli ozelliklerin veya yeteneklerin seviyesini
ol¢mek igin yaygin olarak kullanilan bir yontemdir. Bu yontemde Likert tipi
Olcek kullanir ve Dawes (2008)'e gore 5 ve 7 Olgekli testlerde daha saglikhi
sonuglar elde ediliyor. Bu yonteme gore genelde 1 kesinlikle katilmiyorum
yada asir1 olumsuz anlamina gelirken en yiiksek degerde ise kesinlikle
katiliyorum yada olumlu anlamina gelmektedir. Tavsiye kullanimi
konusunda yargiglarin ne kadar giivenle karar verdikleri Olgiilebilir. Direk

olarak tavsiyeden ne kadar yararlandigini agiklamasi da istenebilir.

Onceki boliimde belirtildigi gibi insanlarmn ek bir goriisii ne kadar
kullandigin1 hesaplamak igin bilim adamlar1 gesitli Olgiim tekniklerini
kullanmisgtir. Tavsiye kullanimini 6l¢gmekteki amag bu tavsiyenin kararlarda
iyilesmeye yol agip acmadigmi oOlgmektir. Ancak, bu tavsiye almayi
reddetmeyi tercih eden bir kisi i¢in Olciilemez ¢iinkii zaten tavsiyeden

yararlanmamuistir. Fakat tavsiyeden uzaklasanlar da kararlarini degistirdigi
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icin onlarin performans: Olgiilebilir. Tavsiye dogrulugunu 6lgmek YDS
calismalari, gesitli Olglitler kullanmislardir. Bunlar MSE (Ortalama Hata
Kare), RMSE (kok ortalama kare hatasi), MAE (Ortalama Mutlak Hata),
MdAE (Medyan Mutlak Hata), MAPE (Ortalama Mutlak Yiizde Hata),
MdAPE (Medyan Mutlak Yiizde Hata), RMSPE (kok ortalama kare Yiizde
Hata), RMdSPE (Kok Ortalama Kare Yiizde Hata). Bunlara ek olarak
ortalama farkliliklarindan dogan sorunlari ortadan kaldirmak icin Hoover

(2006) tarafindan Ortalama Mutlak Hata’nin Ortalamasi formiilii ¢tkmigtir.

Bu tezde, insanlarin tavsiyeyi ne kadar kullandiklarmi ve kullandiklar1 veya
kullanmadiklar: tavsiyenin onlarin kararlarini ne kadar iyilestirdigini
incelenecektir. Bunu yaparken, smirli bir hata ile bir yazilim tarafindan
olusturulan rassal tavsiye kullanmay tercih ettim. Diger bir deyisle, tavsiye
sabit bir standart sapma ile gercek tahmin merkezli bir normal dagilimdan
rasgele olarak secildi. Rastgele tavsiye kullanimmin ardindaki ana
motivasyon rassal tavsiyelerin gergek bir damismanin tavsiyeleri gibi
olusturulabilmesi ve danismanlarin genelde gelen tavsiyelerin kimden
geldigini bilememesi sebebiyle birbirinden farksiz olmasidir. Arastirmacilar
genelde kolaylig1 sebebiyle rassal tavsiye kullanmiglardir. Fakat onemli bir
nokta hata paymin biiyiikliigline gore amator veya uzman bir danmigmanmig

gibi sekilendirilebilmesidir.

Anket kisminda rastgele tavsiye olusturulduktan sonra, insanlara cesitli
sorular sorularak ilk tahminler alinmis, daha sonra tavsiyeler sunularak son
kararlar: istenmistir. Data kismina geldigimizde egsiz ve yeni bir yaklagimi
takip ederek 3 kisma ayrilmistir. Kararlarindan uzaklasarak tavsiyeyi
asanlar, tavsiyeye yaklasanlar ve tavsiyeden uzaklasanlar olarak 3 kisma

ayrilmistir. Ornek vermek gerekirse ilk karar1 50, tavsiyesi 100 olan bir
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kararda yargig 110’u tercih ederse 1. gruba; 80'i tercih ederse 2. Gruba ve 401
tercih ederse 3. gruba girmis oluyor. Bu smiflandirmadan sonra formidil
tabanli , regresyon tabanl ve 6lgek bazli yontemlere gore 3 grubun tavsiye
kulanim dereceleri hesaplanmistir. Daha sonra da bu 3 grubun karar
performanslarindaki gelisime bakilarak tavsiye kullananlarin kararlarini

iyilestirip iyilestirmedigi incelenecektir.

Deney konusuna geldigimizde her bir karar verici i¢cin her soruda birer adet
tavsiye verilmistir. Anketler internet {izerinden yapilacak sekilde
hazirlanmistir (ekler kisminda bulunabilir). Universitelerin lisansiistii
egitimine devam eden 66 adet denek ankete katilmistir. Ankette 20 adet
soruyu cevaplandirmiglardir. Sorular ise televizyon, radyo veya internet gibi
20. Yiizyilda gergeklesmis 20 adet bulusun bulunus yilindan olusmaktadir.
Tahminler ise 1900 ile 1999 arasinda olmak zorundadir. Ankette toplamda 66
kisiden 1320 adet ilk tahmin alinmistir. Ayn1 adet ilk tahmin, tavsiye, son
tahmin, gercek tahmin ve 1-7 arasindaki olgekler alinmistir. Daha sonra 3
gruba ayirmak icin tercihler ayrilmistir. 300 adet data esitlikler yiiziinden
elenmistir. Esitlikler ise ilk kararin son karara esit olmasi, ilk kararin
tavsiyeye esit olmasi yada son kararin tavsiyeye denk olmasi yiiziinden

gerceklesmistir.

Sonuglar gostermistir ki 83 gozlemde tavsiyeden uzaklasilmis; 213 gozlemde
tavsiye asilmis ve 626 gozlemde tavsiyeye yaklasilmistir. Bonaccio ve Dalal
(2006) da son grubun daha ¢ok gozlemlenecegini sdylemistir. Formiil tabanli
sonuglara gore tavsiyeye yaklasanlar %70 oraninda tavsiyeden yararlanirken
tavsiyeyi asanlar %250; tavsiyeden kaganlar %-180 tavsiyeyi kullandilar.
Regresyon sonuglarina gore bu sayilar %67, %375 ve %-74 olarak gerceklesti.

Olgek bazli sonuglara gore %51, %80 ve %18 olmustur. Sonuglar birbirine

90



yakin ¢ikmistir. Tavsiye kullanmayanlarin orami negatif ¢ikarken asiri
kullananlarin orani da %100den fazla ¢ikmustir. Tavsiye kullanlarda da
kendi kararmi %30 oraninda kullandiklari gozlemlenmistir. Tavsiyeden
kacanlar ise tavsiyeyi negatif olarak kullanmis gibi sayilmistir. Burada 6lgek
bazli sonuglar igin tiim Olgeklerin ortalamasi alinmistir. Fakat insanlarin ne
kadar tavsiyeden yararlandiklarim1 kendilerine sorarak direk sonuclara
ulasma hedeflenmistir. Formiil bazli yontemde de tek tek oranlar hesaplanip
ortalama alinmistir. Regresyon yontemi sonug¢ zenginligi agisindan daha
zengin bir yontemdir. Modelin 6énem derecesine bakarak ne kadar bilgi
tasidig1 kolayca gozlemlenebilmektedir. Yine de bu 3 model birbirine paralel

sonuglar vermistir.

Tavsiye kullanim sonuglar1 boyleyken karar performanslarma bakmak igin
ortalama mutlak hata ve ortalama mutlak hatalarin ortalamasi Olgiileri
kullamilmigtir. Bu Olgliler YDS c¢alismalarinda daha once genisce
kullanilmistir. Ortalama mutlak hatalara bakildiginda en fazla gelisim
tavsiyeye yaklasanlar ve tavsiyeyi asanlarda gerceklesmistir. Fakat
tavsiyeden uzaklasanlarin karar performanslari daha kotiiye gitmistir.
Burada uzman tavsiyesine uymanin ne kadar énemli oldugunu goriiyoruz.
Bunun yaninda 2 adet benchmark model olusturulmus ve bu 3 grupla kiyas
edilmistir. Bunlarin ilki sabit tahmin veren bir karar verici digeri ise siirekli
ilk tahminiyle tavsiyenin ortalamasini alan bir modeldir. Sonuglara gore tiim
gruplar sabit modelden daha basariliyken ortalama model uzaklasanlardan
daha iyi gortinmektedir. Tavsiyeyi asanlarla ortalama modelin neredeyse

ayni performansi gosterdigi gozlemlenmistir.

Sonug olarak karar verme literatiiriinde bireylerin kararlar1 i¢in tavsiyeyi

nasil kullandiklarmi o6l¢gmek igin farkli kriterler gelistirilmistir. Tavsiye
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degerlendirilmesi ve kullanimi, danisma tutarlilifs, tavsiye sayis1 ve hakimin
ve danismanlar arasindaki etkilesimin varlig: gibi gesitli faktorlere baghdir.
Bu tiur c¢alismalarda bazi faktorler dikkate alinarak karar verici
mekanizmalara anket yontemiyle bazi kararlar almasi saglanir. Tavsiye
verilerek son kararin1 vermesi beklenir. Tavsiyeyi ne kadar kullandigini
O0l¢mek icin ti¢ ana yontem (formiil tabanliregresyona dayali ve Olgege
dayalr) kullanilir. Onerileri kullanim dereceleri tiim formiil tabanly,
regresyon temelli ve dogrudan degerlendirme tekniklerinde ayni yonde
sonuglar elde edilmesi sonucunu ¢ikarmugtir. Bununla birlikte, regresyon
modelleri daha detayli ve bilgilendirici bir sekilde yargic ve tavsiye
arasindaki etkilesimi agiklamaktadir. Ote yandan, formiil- bazli yaklagimlar

bir defalik kararmin kullanimini 6l¢gmek i¢in daha elverislidir.

Her YDS calismasinda oldugu gibi, deney tasarimi ve metodolojisi hakkinda
bazi smirlamalar vardi. Bu galismada danisman giivenilirligi ana konu
olmadig1 i¢in hakimler ayrintili sekilde danismanlarm uzmanlik ve
bilgilerinden haberdar degildi. Ancak, bu smnirlama gelecekteki arastirmalar
icin rastgele tavsiyenin temsiliyetini dlgen ¢alismalarda her karar sirasinda
bir damismanin karar performanst hakkinda geri bildirim verilerek
yargiclarin danigsmanlar hakkinda fikir sahibi olmalar1 saglanabilir. Bagka bir
smirlama ise ornekleme biiyiikliigtintin kisithh olmasidir. Bu caligmanin
datast li¢ ayri duruma ayrildig1 i¢in daha fazla denek kullanmak daha

saglikli sonuglar almaya yardimci olabilir.

Bir tavsiye ile kars1 karsiya oldugunda karar vericiler, ilk karar ile tavsiye
arasmnda gelgitler yasayabilir ve hangisine yakin olacagi konusunda
muhakeme edebilir. Bu konuyu arastirmak icin farkli durumlar ortaya

atilmis ve ti¢ ayr1 davranig saptanmistir. Tavsiyeye yaklasanlar, tavsiyeden
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uzaklasanlar ve kendi kararindan uzaklasip tavsiyeyi asanlar olarak 3 ayr1
kategori verilmistir. Bu sekilde problem yaratabilecek durumlar1 genel
durumlardan ayirmis oluruz. Bu Bonaccio ve Dalal (2006 )nin da ¢agrisidir
ki bu tiir problem ¢ikaran davraniglarin temeline inmek onemlidir. Diger bir
konu ise formiile dayali yontemler hakkinda &nemli bir konu Yaniv (
2004b)nin formilidiir. Harvey ve Fischer (1997) formiiliiniin mutlak
degerini alarak bazi hi¢ tavsiyeden yararlanmamis damigsmanlar1 sanki
tavsiyelerden agir1 yararlanmis gibi gostererek sonuglarin abartili ¢ikmasina
sebep olmaktadir. Bu yilizden Harvey ve Fischer'n formiiliinti kullanmak

daha mantiklidir.

Uciincii kullanim ydntemi olan dogrudan degerlendirmeyi bu calismada
sadece tavsiyeden ne kadar faydalandigini ifade etmeleri icin kullanild:.
Fakat sonuclar gosterdi ki karar vericilerin kullandiklarindan daha azim
ifade ettikleri gozlemlenmistir. Yani Ornegin tavsiyeyi %80 oraninda
kullandig1 halde 1 ve 7 arasimndan 3'ii segerek aslinda daha fazla kullandig:
halde az kullandigin sdylemektedir. Bu tiir bir davrans literatiirde Yaniv ve
Kleinberger (2000)'in benci yaklasim olarak ortaya atti$1 insanlarin kendi
kararlarma daha agirlikk vermesi seklinde agiklanabilir. Cevaplanmas:
gereken soru ise insanlar aslinda boyle bir davranis sergilerken acaba
gercekten daha az mu gostermeyi tercih ediyorlar yoksa tavsiyeden
faydalanma derecelerini mi bilmiyorlar. Ileriki calismalarda bu konunun

tizerine gidilerek cevap aranmalidir.

Tavsiye literatiiriinde temel amag tavsiye kullanimi sonucunda insanlarm
kararlarinda daha yiiksek dogruluk elde etmektir. Bu noktada, tavsiyeden
ve kendi tahmininden ne kadar vyararlandigi karar performansmni

gelistirmede onemli bir rol oynar. Karar performansini 6l¢mek igin bu tezde
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ortalama mutlak hata ve ortalama mutlak hatanin ortalamaya orani
kullanildi. Sonuglar gostermistir ki insanlar tavsiyeye yaklastig1 zaman veya
tavsiyeyi astii zaman karar performanslarini arttirirken tavsiyeden
uzaklagtiklar1 zaman daha kotii performans gostermislerdir. Burada
tavsiyenin uzman tavsiyesi olarak verilmesi 6nemli rol oynamigtir. Rassal
tavsiye uzman olmayan tavsiye seklinde olsayd: sonu¢ ne olurdu diye

ilerikli calismalarda deginilebilecek konular arasindadr.

flging bir sonug ise tavsiyeden uzaklasanlarin ilk karar performansi
digerlerinden daha iyidir. Bu durum o insanlarin tavsiyeden
uzaklasmalarina sebep olabilir mi diye diistintirken iyi performans
gostermeleri onlarin kendine giivenini arttirmis olabilir ve bu yilizden
tavsiyeden uzaklagsmis olabilirler. Ileriki ¢alismalarda bu tiir insanlarin ilk
kararlarinda duyduklar1 giiveni O0lgmek daha faydali olacaktir. Tersten
baktigimizda da tavsiyeyi asanlarin ilk performanslari daha koétiidiir. Bu
ylizden tavsiyeyi fazlasiyla kulandiklarim1 gozlemlemekteyiz. Burada
arastirilmasi gereken konu, Ozgilivenle tavsiyeden yararlanma arasindaki
iliski ve ilk performansla 6zgiiven arasindaki iligskidir. Kisacasy, tavsiye alma
literatiiriinde analiz edilmesi gereken bazi deginilmemis konular vardir.
fleriki calismalarda bu konulara deginmek bir¢ok sorunun cevabini bulmaya

yardimcr olacaktir.
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APPENDIX C: TEZ FOTOKOPISI iZIN FORMU

ENSTITU

Fen Bilimleri Enstitiisii |:|

Sosyal Bilimler Enstitiisti

Uygulamali Matematik Enstitiisii

Enformatik Enstitiisti

Deniz Bilimleri Enstittisti

YAZARIN

Soyadi : OZARSLAN
Ad1  : Ali
Bolumdi : Isletme

TEZIN ADI: “Advice Utilization and Decision Performance under Random
Advice”

TEZIN TURU : Yiiksek Lisans v Doktora

1. Tezimin tamamindan kaynak gosterilmek sartiyla fotokopi alinabilir.

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

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

TEZIN KUTUPHANEYE TESLIM TARIHI:
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