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ABSTRACT

HETEROGENEOUSLY INFORMED GROUP DECISION MAKING UNDER
EXPERT ADVICE

Ozer, Nergiz
M.B.A., Department of Business Administration

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

August 2015, 68 pages

Decision processes may be completed individually or coordinated by groups of
people. Unstructured group decision making have its very own dynamics which are
different than the processes completed individually. This thesis aims to extend the
accumulation of knowledge on group decision processes. An experiment with three
setting will be used to reveal advice utilization and confidence characteristics in a
group receiving advice. All of the settings are composed of an individual decision
making step and a group decision making step as a group of three. The same set of
twenty general knowledge questions on a wide range of topics will be answered on
both steps and for all Settings. On Setting 1, the participants will receive no advice
on neither individual nor group decision making steps. On Setting 2, the participants
will receive advice for only group decision making step. And on Setting 3 the

participants will receive advice for only individual decision making step.

Keywords: Advice taking, Advice utilization, Confidence, Group decision making.



Oz

UZMAN TAVSIYESI ALTINDA HETEROJEN BILGILENDIRILMIS GRUP KARAR
VERMESI

Ozer, Nergiz
Yilksek Lisans, isletme Bolimii

Tez Yoneticisi: Dog. Dr. M. Sinan Gonul

Agustos 2015, 68 sayfa

Karar verme iglemleri bireysel olarak ya da bir grup insanin koordine olarak
tamamlanmaktadir. Yapilandirimamis grup karar mekanizmalari bireysel
tamamlanan islemlerden farkli olarak kendilerine has dinamiklere sahiptir. Bu tez,
grup karar verme islemlerindeki bilgi birikimini artirmayi hedeflemektedir. Ug
ortamda yapilmis olan bir deney, grup karar verme islemlerindeki éneri kullanimlarini
ve guven karakteristiklerini agiklamaktadir. Tim deney ortamlari bir bireysel karar
verme adimi ve Ug kisilik grup icerisinde grup karar verme adimindan olugsmaktadir.
Ayni set icinde ve genis bir yelpazede sunulan yirmi adet genel kiltlr sorusu, tim
ortamlarda her iki adimda da sorulmustur. Ortam 1’de katiimcilar ne bireysel, ne de
grup adiminda éneri almamislardir. Ortam 2’de katilimcilar sadece grup karar verme
adiminda éneri almiglardir. Ortam 3’te ise katilimcilar sadece bireysel karar verme

adiminda éneri almiglardir.

Anahtar Kelimeler: Oneri alma, Oneri kullanma, Giiven, Grup karar verme.
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CHAPTER |

INTRODUCTION

Decision process may be completed individually or in coordination with a group of
people. Within complexity of modern life and diversity of required knowledge prior to
making a decision, even if an individual is held responsible of a decision, consulting
to others is inevitable. A doctor consulting colleagues about a diagnosis or a
university graduate asking for opinions of parents about a job offer are common daily
examples of advice giving/taking practices. Also frequently we make decisions and
are responsible of the outcome as a group of people. A job interview jury is an
example of working groups which is tasked with hiring most competent workers for

an organization.

Within my thesis | focused on the question, “How heterogeneously informed groups
make decisions under advice?” To answer that question | refer to advice
giving/taking and group decision making literatures in a broad sense. This research
question can be regarded as a composition of “How individuals make decisions while
receiving advice,” and “How (small) groups make decisions?” Common aspects of
both questions are “decision making”, so “How people (as individuals) make
decisions?” is the main pillar. In coming parts of introduction and in literature review,

answers and findings about those questions will be presented.

1.1. Decision Making

To investigate how groups make decisions, we should first explain what is group and
what is decision making. Decision is defined as ‘a conclusion or resolution reached
after consideration’ by Oxford Dictionary Online. To make a decision, one has to
judge the condition they are in. Thus, judgement is starting point of this work and
every step in human life. And judgement is defined as ‘the ability to make considered

decisions or to come to sensible conclusions’ by Oxford Dictionary. If we define



judgement as process of evaluating information, decision comes to be the result of

this process.

Economically rational decision maker model for human decision processes proposed
to formulate how a customer should perceive utility/cost correlation. According to this
model, a person will prefer the product with highest utility/cost ratio among all
products of same family. This model does not take availability, liking, preference and
limited resources or time into consideration. Thus it is not consistent with our routine
decision making procedures. Simon (1982) concluded that we are “bounded rational”
creatures thus we are bounded with our cognitive ability, resources and time. Our

cognition shaped through evolution and resulted in a way that fastest survives.

Tversky and Kahneman (1974) focused on how bounded human minds can be
misled due to single cue used for decision with the limited cognitive capacity. Three
heuristics they determined, representativeness, availability and anchoring were non-
compensatory strategies for concluding a course of action. Since those strategies
were not competent for reaching the optimal solution, decisions that people
concluded using those strategies were biased.

Later Gigerenzer and Todd (1999) named those fast decision strategies as “fast and
frugal heuristics”. Heuristics on daily basis save time and effort for us replacing
decision processes that otherwise could spend high cognitive effort such as deciding
what to wear for work or which seat to take in cafeteria. With this perspective
Gigerenzer and his colleagues (1999) specified minimalist, take-the-best and take-

the-last strategies that we use in our daily lives.

Despite the fact that we employ a wide range of strategies for simple daily decisions,
they fail to serve when complexity of the situation thus number of cues to consider
is increased. Also accuracy of the solutions may be more important than their being
“fast and frugal”. Those are the times that we form groups and combine our cognitive

effort for higher accuracy of the outcome.

1.2. Group Decision Making

When a group of people is held responsible of a decision, different variables come

to light. Even if every member of the group determined to employ same decision

strategy, availability for example, different perception of available options and
2



interactions among people shape the conclusion they will arrive. Conformity
pressure that members are exposed to make them agree with the group they are in
even if the group judgement is wrong (Asch; 1952).

Generally aim of forming a group, or a work team in case of organizations, is to use
diverse point of views or different expertise areas to shed light on tricky problems
and increase effectiveness. Diversity in work teams is a double edged sword (Mannix
& Neale; 2005). Improved problem solving capability expectation led by those groups
may be interrupted due to free riding of a member or social conflict formed within
groups (e.g., Besedes et al., 2014).

Another important factor determined to effect decision processes and outcome
performance is structure of the decision making unit. Vroom and Yetton model
describes this decision making within organizations into five distinct structures which
ranges from individual decision making (namely Autocratic |) to unstructured group
decision making (namely Group II). Within this classification JAS structure (namely
Autocratic 1l, Consultative | and Consultative 1) lies in between those two cases
(Vroom & Yetton, 1973). This classification is important since later researchers found
that unstructured groups and judge-advisor systems are differ from each other in
terms of many procedural and outcome variables such as social pressures,
responsibility felt for outcome and perception of information that group or individuals
hold (Savadori et al. 2001; Van Swol, 2009; Van Swol & Ludutsky, 2007).

Sometimes information we hold is not sufficient to come up with a solution. Under
those circumstances we ask for information or recommendations of others’. These
practices are investigated within advice taking literature that | will refer in the coming

section.

1.3. Advice Taking and Judge Advisor Systems

Taking advice, referring to opinions of others, is a common practice during decision
making process. People seek — and pay for — advice with a variety of motives.
According to Harvey and Fischer (1997) three important motives for accepting advice
are improving decision quality, sharing responsibility of the outcome and reluctance
for rejecting free advice. As individuals, we may feel weak in the face of complex

real-life problems thus we seek existence of someone we trust and hope them to

3



protect us from consequences of wrong choices. Formation of groups in
organizations for decision making processes proposed to also serve increasing
accuracy of the final decisions.

Advice gathered from different sources has different importance levels or weights for
people during the consolidation of advice. When your grandmother and an expert
weather forecaster disagree about today it will rain or not, you will agree with your
grandmother and take your umbrella with you since she holds the reward power for
dinner. Van Swol and Sniezek (2005) presented important weighting variables
people are affected by during the process. These are “judge’s trust in advisor,
advisor’'s confidence, advisor's accuracy, judge’s prior relation with advisor and
judge’s power to set payment to advisor” (Van Swol and Sniezek, 2005, Sniezek and
Van Swol, 2001).

Utilization of advice and its measurement strategies widely researched within JAS
literature. Formula-based measures to determine degree of utilization are “advice
taking” (Harvey and Fischer, 1997), “weight of advice” (Yaniv, 2004b) and “weight of

own estimate” (Yaniv and Kleinberger, 2000) being used.

Since generally aim of asking for advice is coming up with a good course of action
and being sure about that course of action, outcomes of advice taking practices are
accuracy of final decision and confidence rated for the decision. Just as the level of
advice utilization, accuracy and confidence depends on many factors. Starting with
accuracy, advice receivers are sensitive to accuracy of advice givers. If the task
takes place within a timeline and feedback is present (Fischer & Harvey, 1999) or a
pool of advice with outliers given, (Harries et al., 2004) judges learn and adjust their

weighting to improve their final accuracy.

Confidence rated by advisors and judges are also have important interactions. Within
the experimental designs where the only cue that judge can use for weighting
advisors is confidence given by them; advisor confidence can be a useful tool to
determine accuracy (Price & Stone, 2004) or a tool to manipulate judges towards

advisors’ opinions (Van Swol, 2009).



1.4 Thesis Organization

Before finalizing a decision, people do many things. They search for information
about alternatives through Web, ask for the opinion of a trusted one, and consolidate
all data gathered using their own point of view. This process varies depending on
importance and complication of the problem. Also a similar process can be held by
groups which need to come up with a consensus decision/opinion. Members of the
group put forward an idea about the issue, make research together or on their own

and hopefully arrive at a satisfactory consensus decision.

Aim of this thesis is to understand how groups make consensus decisions under
advice. Does the advice utilization and confidence rating change relative to JAS and
unstructured groups? For this aim within Chapter 2 Literature review, | will first go
through the individual decision making. Than a general review of advice taking with
utilization, discounting and confidence concepts explained. Judge advisor systems
and variables within the system are investigated. Group decision making, its
dynamics and unstructured group versus JAS researched and information

perception findings addressed.

In this work, three settings of experiment prepared relative to advice receiving
structures. All participants answer twenty general knowledge questions about
occurrence years of historic events happened within last hundred years first as
individuals then as groups of three. Participants assigned to Setting 1 receive no
advice during neither individual nor group decision making steps. This represents
the baseline for the analysis within the experiment since it is the setting that has
unstructured group decision making procedure as in the literature (e.g., Keyton,
1999; Savadori et al., 2001; Van Swol, 2009). Within Setting 2 and 3 advice is
provided on group decision making step and individual decision making step
respectively. This way two different JAS structure aimed to be employed, first with
initial opinion (e.g., Harvey and Fischer, 1997; Yaniv, 2004b; Yaniv and Kleinberger,
2000) and without initial opinion (e.g. Harvey et al., 2000; Van Swol & Sniezek, 2005;
Budescu et al., 2003).

Advice generated for Setting 2 and 3 using a randomization rule varying around real

date of the event (Fischer & Harvey, 1999). For manipulating the participants with

same amounts, mean absolute error of the advice given to Setting 2 “Question 1”7 is
5



equal to average of three advices’ mean absolute error given to individuals in Setting
3 “Question 1”. Average of advices’ deviation from real date given to group also
aimed to be as close as zero that overall accuracy of the advice comes to be expert
level whereas on the question base, advices seems to be randomized and naive
(Ozarslan, 2014).

Although acceptance of advice may reasonably vary among participants, they are
told that advice is supplied by an expert to create the common perception about the
advice. Using “expert” notation for advice prepared by experimenter used before
mostly for researches aiming to determine differences occurring due to expert vs.

non-expert advisor (Goldsmith & Fitch, 1997; Jungermann & Fischer, 2005).

Within chapter 3, Method the information specific to this work in terms of experiment
design, procedure, participant profile and advice generated will be explained in
detail. Chapter 4, Results covers the information obtained using advice utilization
methods, statistical analysis and demographic structure analysis. Lastly chapter 5,
Discussion and Further Research, findings are summarized together with possible
reasoning behind them. Limitations of this research and future research
opportunities are presented.



CHAPTER II

LITERATURE REVIEW

2.1. Individual Decision Making

Bounded rational human decision maker, as Herbert Simon (1956) described us,
processes some cues from environment prior to making a decision. As can be seen
on Figure 1, decision maker evaluates cues coming from the environment to
understand the environment. An individual sitting in a room which is adequately
warm (cue #1) and seeing sunlight coming from outside (cue #2) may conclude that
outside is also adequately warm for sitting (YS). Those cue evaluation for concluding
about environment is known as lens model by Brunswik (1955). According to this
framework, rA is difference between outside temperature (YE) and guess of the
individual. If we can measure the outside temperature and define a success measure

for this judgement, we can also assess accuracy of that individual’s judgement.

Our daily judgements like guessing outside temperature and wearing a coat or not
is more of the simple procedures. Gigerenzer & Todd (1999) formulated some
shortcuts we use as “fast and frugal heuristics”. According to this classification,
recognition, take the last, take the best are some of the strategies we use to evaluate
cues and make our judgements. At this point, for simple decisions, being fast and
frugal is more important than being 99.9% accurate. Thus these heuristic strategies
do not have a feedback and control mechanism, in other words, this strategies are

non-compensatory.

For more complex decisions we made for our lives and during our jobs, we form
groups, we consult experts and employ some other strategies with feedback and

control mechanisms embedded.
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Processes
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To-be-judged
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&

Judgment

v
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validities

r, (achievement)

Figure 1 Brunswik’s (1955) Lens Model of Decision Making (Adapted from
“Judgment and decision making: Psychological perspectives” by Hardman, David,
2009, Blackwell Publishing, p.11)

2.2. Team Decision Making

Within an organization, decision making teams are mostly formed for hard-to-solve
problems when inputs are vague or output is not a straightforward decision or quality
of the output is hard to evaluate (Hart, 1985). In this case, a team can be described
as a collection of more than one person for a collective aim. Team members are
expected to exert effort to reach an optimally good course of action for the

organization.

Considering working environment, work teams are expected to be more productive,
more innovative, more accurate and more of all the positive outcomes for the firm.
Since allocating more human resource to a task is an important cost, increase in
efficiency is expected when compared to an individual (Festinger, 1954) assigned to
same task. But number of people in the group/work team is not the only variable of
efficiency. According to Hackman’s (1987) “normative model of work team
effectiveness”, another very important variable is the level of individual effort exerted

by each group member.



2.2.1. Homogenous vs. Heterogeneous groups

An important challenge in our life is making a decision as a part of a group of people.
As a part of our family, as a teamwork-spirited employee, or as a cohesive friend
group, what is expected from us is being an active participant and work for group
outcomes. We, as individuals, feel comfortable around and want to be with
individuals who are similar to us. This similarity seeking may be by political views,
demographic level or simply by soccer team supported. Mannix and Neale (2005)
made a broad definition of diversity that it can be expressed by any attribute that
people define themselves and identify pool of similar and different people (e.g.,
Jackson, 1992). With this perspective we feel diversity within teams hard to handle
(llgen, 1999; Ely & Thomas 2001).

Mannix and Neale (2005) reported many advantages and disadvantages of diversity.
Diversity in work teams found to be creating a wider perspective of ideas to be
discussed which is mostly beneficial for innovation and problem solving cases (e.g.
Sommers, 2006). But at the same time diversity in terms of social and demographic
factors may reduce group cohesiveness and create social divisions which may result
in poor performance. As a parallel point of view, homogeneous groups of people
tend to process information on more extreme ends than individuals (Myers & Lamm,
1976; Isenberg, 1986; Sunstein & Hastie, 2008).

Also task dependent knowledge can be a tool to imply diversity between group
members. Risky-choice framing researches are held by several works and findings
are contradictory. Neale and his colleagues (1986) indicated that framing effect is
reduced in group decision making whereas Paese and his colleagues (1993) found
increased framing at two of four decision tasks for homogenous groups. Another
research by Milch and his colleagues (2009) ascertain no increase or decrease of
framing in group decision making when compared to individual decision making. Also
Yaniv (2011) investigated behaviours of four member groups using framing
paradigm of Kahneman and Tversky (1984). Before forming groups, individuals are
framed for “pay” and “save” tuition and participants are asked to rate risky or risk-
free options in their conditions. Groups composed of differently framed participants
- heterogeneous - show nearly no framing effect whereas homogenous groups
showed higher framing effect at their post-discussion choices when compared to

individuals.



2.2.2. Group Size

By definition, small group is a collection of at least two people for a common goal or
purpose (Mills, 1967, p.2). Goals of these groups may vary widely. Within
organizational research, focus is how decision-making groups are organized and as
a link to their size, how does group size affect decision outcomes (i.e. group
productivity; Steiner, 1972). Everyday examples of organizational decision making
groups can be a board of directors or job interview jury.

Bray and his colleagues (1978) conceptualized functional size as a measurement of
performance for small groups. They worked with 2, 3, 6 and 10 member groups and
determined that as group size increases functional size, number of participants
exerting effort on the task, decreases (Stephan & Mishler, 1952). This performance
loss later explained using social concepts as “social loafing” and “free riding”
(Latane, Williams & Harkins, 1979; Karau & Williams, 1993).

A later work by Boje and Muringhan (1982) worked with 3, 7 and 11 member groups
and on the contrary to findings of Bray and his colleagues (1978), they stated “neither

accuracy nor confidence” of the groups were dependent to group size.

2.2.3. Social effects

When performance of groups is under investigation, concept of “social loafing” and
“free riding” are very important concepts (Latane, Williams & Harkins, 1979; Karau
& Williams, 1993). Social loafing is defined as, people may reduce their effort when
they are a part of a group compared to their individual effort. Free riding on the
contrary, occurs when a member takes all the responsibility for the group outcome.
Besedes and his colleagues (2014) states that “altruism, social pressures, shared
responsibility, social identity, and group salience” can be collectively expressed as
social responsibility effect of group membership and past research stated that has

increasing effect to exerted effort (e.g. Charness, Rigotti and Rustichini 2007).

Besedes and his colleagues (2014) concluded that interacting groups which share
group outcomes perform better and exert more effort when compared to non-
interacting groups with shared outcomes and individuals. Also it is supported that
group salience improves group performance (Charness, Rigotti & Rustichini, 2007;
Sutter, 2009; Besedes et al., 2014).

10



Sniezek and Henry (1990) revealed another important factor about group decision
making. Their work made up the conclusion that high commitment to the group is
leading to high confidence in group decision. Harmon and Rohrbaugh (1990)
captured a similar frame, also. Groups receiving full feedback and reduced feedback
about “handicapping judgements about race horses” were examined. Groups with
full feedback, since they had opportunity to explicitly discuss their disagreements

with other members, resulted in a more committed state.

2.2.4. Judge-Advisor Systems vs. unstructured groups

Another determinant of group performance is structure of the group. Organizations
mostly have distinct and hierarchical job descriptions for workers. Even if a decision
making group is formed as a mixture of hierarchical levels, members act according
to their pre-assigned statuses. If a work team structured such that a leader or
manager have the decision responsibility and a number of subordinates are at the
position of reporters or supporters, this is named as “Judge-Advisor Systems”
(Sniezek & Buckley, 1995), and will be explicitly described within coming parts. If the
work team composed of individuals at the same hierarchical level and decision

responsibility is shared by all the members, it is unstructured group.

According to Vroom and Yetton, (1973) organizational decision making units can be
formed as five models. Those are Autocratic |, where an individual holds decision
power and responsibility of outcome is only his. Autocratic Il, Consultative | and
Consultative Il are group decision making with leader settings that only the amount
of information or recommendation that the leader receives from subordinates varies
but the leader is still the responsible party. With this perspective, those decision
making groups are example to JAS. Group Il is a pool of experts of related parties
to the decisions and their responsibility thus power on decision assumed to be

equally weighted, as in the unstructured decision making groups.

Many research show that unstructured groups and JAS have important procedural
and outcome differences. If we start with procedural factors, within a JAS, judge have
the authority to manage information flow. Whereas in the unstructured groups,
information flow is unrestricted (Keyton, 1999). Also decision roles assigned to judge
and advisor at JAS create different perceptions of task especially for advisor when
compared to individual decision making (Harvey, Koehler, & Ayton, 1997; Koehler &
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Harvey, 1997), whereas roles assigned to the members in the case of unstructured

group is unique.

Other expected differences listed by Savadori and his colleagues are “equity of
participation, responsibility for the decision, leadership, power, consensus seeking
and perception of information” (2001, p.740). Van Swol (2009) made a review of
those reasons listed in combination with other research findings (e.g., Van Swol &
Ludutsky, 2007).

First, assigned roles determine responsibility for the decision and amount of the
effort exerted for the task. Savadori and his colleagues (2001) found that judge feels
more responsible and rates himself as the member which put most effort compared
to advisors. On average judges found to feel more responsible than average

unstructured group member.

Second, Van Swol and Ludutsky (2007) point out that “mutual enhancement” would
be lower if a group is structured as JAS. Wittenbaum and his colleagues (1999)
conceptualized “mutual enhancement” that group members have a perception that
the participants who mention more common information has more task related
knowledge since common information is verified by other members too. Since judge
have decision power and information validation pressure to be lower within JAS,
mutual enhancement and as a result repetition of common information would be
lower (van Swol & Ludutsky, 2007).

Third, consensus seeking within JAS expected to be lower than groups due to role
assignments compared to unstructured groups. Decision maker - the judge -
subjected to no pressure such as agreeing any of the advisors. Consensus seeking
found to be negatively correlated with unique information discussion within groups
(Stasser & Stewart, 1992; Van Swol, 2007). For a group with high consensus seeking
norm, common information is taken as an indicator of what the consensus decision
should be (Henningsen & Henningsen, 2003). Whereas within JAS, judge mostly
seek advice for gaining a new information or perspective (Schotter, 2003; Harvey &
Fischer, 1997) they are more open to unique information and weight advisors which
provide unique information heavier than the advisors which provide common

information (van Swol & Ludutsky, 2007).
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2.2.5. Common vs. unique information processing

When a problem to be solved is laid on the table, and a group of people are aimed
at it, group members are generally assembled for their different perspectives or
backgrounds (Hogarth, 1978). Since interaction with people holding different views
than the individual improves that individual’s decision making strategy (Schotter,
2003). Van Swol (2009) made a review of shared (common) vs. unshared (unique)
information processing comparing JAS and unstructured group settings. A great
number of research concluded that, unstructured groups discuss and review
common information compared to unique information of group members and this
behaviour is named as “collective information sampling bias (CIS)” by Wittenbaum
and Stasser (1996; reviews of the research are, Stasser & Titus, 2003; Wittenbaum,
Hollingshead, & Botero, 2004). Also literature points out that structuring groups as
JAS decreases tendency of repeating common information and directs participants
to take uniquely held information into consideration (Savadori et al., 2001; Van Swol
& Ludutsky, 2007). Their work later revised by Van Swol (2009) and supported the
evidence that groups structured as JAS skim through more unigue information when

compared to unstructured groups.

2.3. Advice and Advice taking

With a formal definition, what is advice? Advice is defined as “Guidance or
recommendations offered with regard to prudent action” by Oxford Dictionaries
Online. By this definition, expectation of an individual while asking for advice is a

prudent, careful and thoughtful, course of action.

“Many (if not most) important decisions are not made by one person acting alone,”
is stated by Bonaccio and Dalal (2006, p.127) as opening remarks to emphasize
importance of advice taking in our life. Indeed, every one of us can recall memories
of seeking advice about buying a car or renting a home. As individuals, we are
always subjected to advices from our environment. Family, friends, colleagues and
even Google Ads give their suggestions supposedly to support us. According to
many findings, those suggestions and opinions make important contribution to our
accuracy (e.g. Gardner and Berry, 1995, Sniezek et al., 2004, Yaniv 2004a) whereas
not as much as to our confidence (Sniezek and Buckley, 1995, Heath and Gonzalez
1995, Klayman et al., 1999, Soll & Klayman, 2004).
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Bonaccio and Dalal (2006) made a comprehensive literature review of advice taking.
As the backbone of literature review of advice giving/taking field, organization of their
paper will be followed. According to the paper, an “input-process-output” model is
suitable to analyze a JAS.

2.3.1. Advice Utilization

Within social context there is an extent to which we use recommendations or
suggestions coming from our environment. Advice giving/taking literature use the
term “advice utilization” as a measure of one's accepting advice. “Advice

discounting” is the term used for rejecting advice.

Initially | want to focus on why people seek advice. Harvey and Fischer (1997) stated
that there are three important reasons why people do not fully reject given advice.
First, people are reluctant to reject advice even if expertise level of the advisor is not
much higher than their own. Sniezek and Buckley (1995) also found the fact that if
freely offered advice, such as from your mother, is rejected, there is a perceived
probability which this advice will not be exist for future advice searches. Second,
people use received advice to improve accuracy of their final decision for the cases
that they believe expertise differences between them and advisor is visible (Sniezek,
Schrah and Dalal, 2004; Dalal 2001). Lastly, when judges have sufficient expertise
on the task and perceive that judgement have high risk, they tend to accept advice
for sharing the responsibility (Schrah et al., 2006). Another reason for seeking advice
is hoping to find new information or an alternative course of action (Heath &
Gonzalez, 1995). Schotter (2003) also stated that advice that people receive makes

them have a new point of view about the situation.

When JAS literature is investigated, it is found that judges mostly discount advice
more than optimal (e.g., Gardner & Berry, 1995). Yaniv and Kleinberger (2000; Yaniv
2004b) named this behaviour as “egocentric advice discounting”. For experiment
designs with pre-advice judgement is taken from the judge, it is evitable that judge
weight his/her own judgement more than the advice since judge have the mental
model to reach that judgement whereas he/she have minimal or no cue about

advisor's mental model.
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Krueger (2003) concludes the reason of discounting is “egocentric bias” with a main
pillar of perception of judges being better than everyone. Even when there is no pre-
advice judgement or no relevant cues are available, people tend to refer their
reasoning (Clement & Krueger, 2000) or irrelevant supporting evidence (Cadinu &
Rothbart, 1996). With this respect, “egocentric bias” differentiates from “egocentric
advice discounting”. One is based on anchoring and adjustment strategy (Tversky
& Kahneman, 1974; Harvey & Fischer, 1997; Lim & O’Connor, 1995) whereas the
other is not. Harvey and Harries (2004) also supports that egocentric bias
(conservatism is the term used) is a long term, applicable to whole of daily life
whereas anchoring and adjustment is a case-dependent strategy. According to their
findings, egocentric behaviour is so robust that participants believe that they are
evaluating their past forecasts gave more weight those forecasts, even if the

forecasts were not theirs.

However, rejecting or accepting an advice depends on many other factors (Sniezek
and Buckley, 1995, Yaniv 2004a, 2004b). From an organizational point of view, a
project manager receiving progress reports from a number of field manager and
deciding on next quarter's course of action can be considered as an example of JAS.
When this scenario is considered, weight to be assigned to each field managers'
suggestion by the project manager depends on many aspects. Perceived
experiences of field managers, confidence they express and past wisdom they
added to the information pool (Yaniv, 2004a) are important cues for their weight for

the decision process on the table.

Expertise level of advisor that judge perceived is formed also by cues, such as
working period, graduated school, age etc. (Feng & CacGeorge, 2006) or a
reference of previous useful advice (Yaniv and Kleinberger, 2000). Expert advice is
found to be more helpful and influential than novice advice (Goldsmith & Fitch, 1997;
Jungermann & Fischer, 2005). Also if judge perceives him/her less experienced than
the advisor or other judges than the judge assign more weight to the advice (Sniezek,
Schrah, & Dalal, 2004; Yaniv, 2004b; Yaniv & Kleinberger, 2000; Yaniv & Milyavsky,
2006).

Confidence that advisor states is another important cue to evaluate if proposed

solution or choice will serve to obtain desired outcome for that specific situation. If
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stated confidence is high, judges assign more weight (Sniezek and Buckley, 1995,
Sniezek and Van Swol 2001). Finally, for repetitive tasks, or in studies that judge
receives more than one advice from same advisor, accuracy and confidence that
advisor states is learnt by the judge and used as a cue for question in hand (Yaniv
and Kleinberger, 2000). Perceptionally good advice is utilized more whereas poor
advice is less utilized. Judges are also sensitive to changes of the quality of the

advice. As in the social context, gaining one’s trust is harder to lose that trust.

Another important factor in taking or rejecting one’s advice is having or not having
history with that person. Sniezek and Van Swol (2001) tested strangers to people in
ongoing relationships within JAS context. They concluded both judge and advisor in
ongoing relationship setting stated higher trust. While this high trust is correlated with
acceptance of advice and judge confidence, it cannot contribute to judge accuracy.

Reward system based on the performance is also one of the manipulated variables
within the literature (Sniezek & Van Swol, 2001; Sniezek et al., 2004; Dalal, 2001;
Camerer and Hogarth, 1999). Gino (2008) found that free advice is discounted more
than paid advice. In the experimental setting one of the parties may be determining
if other will receive incentive and to which fraction. Within those settings, if judge
pays before receiving advice (Sniezek et al., 2004) or have the reward power
(Sniezek & Van Swol, 2001), advice is discounted less on average (but see Van
Swol & Sniezek, 2005).

2.3.2. Measurement of advice utilization

For evaluating the extent to which a given advice is utilized or discounted, JAS and
advice taking researchers generated some measurement tools. Two measures used
within the literature were “weight of advice” (Yaniv, 2004b) and “weight of own
estimate” (Yaniv and Kleinberger, 2000).

WOA (weight of advice) = |Final J - Initial J|/|Advice-Initial J|
WOE (weight of own estimate) = |Advice - Final J|/|Advice-Initial J|

WOA and WOE calculations for advice utilization are sufficient for a system with one
judge and one advisor. Thus their adapted to group decision making and advice

receiving versions will be used for the analysis.
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2.3.3. Confidence

Judge Final
Confidence

Advisor

Confidence

Final
Decision

Judge
Confidence

Decision Process

Initial
Decision

Figure 2 Description of Decision Process

Confidence for a JAS setting is defined as a statement of evaluation of correctness
of one’s judgement or recommendation. It is also used as an interval stated that the
answer is believed to fall within (Klayman et al., 1999). Using the classification of
Bonaccio and Dalal (2006), confidence(s) expressed by advisor(s) and pre-advice
confidence formed by the judge are used as cues for weighting the answers
generated. Thus those serve as an input for final judgement (answer) and at the
same time final confidence rating expressed by the judge, as in the illustration in

Figure 2.

As mentioned in “Advice Utilization” part, confidence expressed by the advisor(s) is
the main cue for judge during aggregation of advices from multiple advisors or
weighting own pre-advice judgement to advice received. Price and Stone (2004)

explain this by “confidence heuristic” that confidence rating is the basis for the judge
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to evaluate and decide about other properties of the advisor such as knowledge,
ability or accuracy. Use of confidence heuristic derives judges to utilize even
overconfident advice more than well-balanced confidence stated advices. Overall
the literature there is a trade among judges that utilization of higher-confidence
advice is higher than lower-confidence advice (Sniezek & Buckley, 1995; Phillips,
1999; Lawrence & Warren, 2003; Van Swol & Sniezek, 2005). But also judges
discount advice when confidence associates it is extremely high (Yates et al., 1996)
especially if judge is suspicious that the advisor express the high-confidence to
deceive them (Van Swol, 2009). Aggregating a number of advisors also suppress
the effect of advisor confidence and agreement between advisors become the

dominant cue for utilization (Sniezek & Buckley, 1995).

Relation between confidence and accuracy of the advice is at a debatable point.
Whereas some researchers concluded that confidence and accuracy have important
positive correlation (Sniezek and Van Swol 2001; Van Swol and Sniezek, 2005),
some other works exists that do not support this position (Phillips, 1999; Gibbons et
al., 2003). Assigning individuals more knowledgeable (score higher than 7) as
advisors and less knowledgeable (score lower than 7) as judges within the
experiment made by Sniezek and Van Swol (2001) can be the reason of confidence-
accuracy relationship. Another cue for accuracy for interval advices is width of the
interval (Yaniv, 1997; Yaniv & Foster, 1997).

Other two data collected in terms of confidence are judge pre-advice and post-advice
confidences. If the judge perceives himself/herself as less knowledgeable and
express a low pre-advice confidence, advice seeking behavior intensifies and
number of advisors that judge consults increases (Harvey & Fischer, 1997; Cooper,
1991). Post-advice confidences are higher in overall than pre-advice confidences
expressed by judges (Heath & Gonzalez, 1995; Savadori et al., 2001). This inflation
of confidence can be a result of finding supporting evidence for their decisions
(Harvey & Fischer, 1997) or thinking the judgement problem using a new point of
view (Schotter, 2003) or increase of exerted time and effort to the task (Kuhn,
Spurlock, & Sniezek, 1998; Paese & Sniezek, 1991).

Since final judgement and confidence are a result of decision process with many

inputs and environmental variables, post-advice confidence should be examined
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under those variables. Final (post-advice) confidence positively correlated with
advice accuracy (Budescu et al., 2003) and number of advisors (Budescu & Rantilla,
2000). But also agreement between advisors play an important role such that if the
judge perceive disagreement between advisors, confidence is low (Budescu et al.,
2003; Savadori, Van Swol, & Sniezek, 2001; Sniezek & Buckley, 1995). Another
variable is the amount of effort that the judge have to exert for conclusion. If the
judge is to exert more effort, expressed confidence is higher (Kuhn, Spurlock, &
Sniezek, 1998; Paese & Sniezek, 1991).

When accuracy and confidence expressed by the judges examined, it is robust that
judges are overconfident with their judgements (Klayman et al., 1999; Sniezek &
Buckley, 1995; Soll & Klayman, 2004). Koriat (1980) also examined overconfidence
using general knowledge questions used in Experiment 3 by Lichtenstein and
Fischhoff (1977). Experiment was formulated as a multiple-choice task with two
options thus participants would choose between “1” and “2”. Participants who are
asked to provide both supporting and contradicting reasons for their chosen option
were better calibrated at their confidence ratings compared to ones who expressed
only supporting reason for chosen option or only contradicting reason for rejected
option. Thus Koriat (1980) concludes one important reason for overconfidence is a
result of limited evaluation of cues or knowledge and bias of disregarding the

evidence which is contradicting with chosen option.

2.4. Judge-Advisor Systems

Role of advice taking during decision making is being studied by thirty years now.
Bonaccio and Dalal (2006) addresses Brehmer & Hagafors (1986) as the first paper
in the area. Formal description and framing is brought to the area by Sniezek &
Buckley (1995), namely Judge — Advisor System (JAS). The term “judge” stands for
the participant who is held responsible for the outcome of the decision. Judge also
receives information from advisor(s) and holds the power to evaluate that
information. Here “advisor” is the participant who is responsible of giving advice,
suggestions or recommendations to the judge. lllustration of Bonaccio and Dalal’s

(2006) input-process-output model of JAS can be seen on Figure 3.
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2.4.1. Number of participants

A typical JAS have one judge and at least one advisor (Harvey & Fischer, 1997;
Yaniv, 2004b). Throughout past research, two (e.g. Yaniv, 1997), three (e.g.
Budescu et al., 2003), four (e.g. Harvey et al., 2000) and six advisors (e.g. Budescu
& Rantilla, 2000) were used. Number of advisors increased up to ten (e.g. Rantilla,
2000). As a conclusion from Yaniv and Milyavsky (2006), varying number of advisors
is not an important variable for judges. Discounting advice and promoting their own
initial judgement is a widespread strategy. Judges can also discount advices far from
their initial judgements. Budescu & Rantilla (2000) also stated that number of
advisors positively correlated with confidence expressed by judges while increasing

number of advisors do not improve accuracy.

2.4.2. Interaction Ground

Advice formed by advisor is conveyed to the judge by face-to-face interview
(Savadori et al., 2001, Van Swol and Ludutsky, 2003, Van Swol and Sniezek, 2005),
using a videoconferencing system (Gibbons et al., 2003), writing notes within same
room (Dalal, 2001, Sniezek and Van Swol, 2001 Experiment 2). Another type of
application is real people interact but not seeing each other (Sniezek and Buckley,
1995, Sniezek et al., 2004, Sniezek and Van Swol, 2001 Experiment 1). Some JAS
studies collected a pool of advices beforehand and judges received random advice
from that pool (e.g. Schrah et al., 2006; Yaniv, 2004b; Yaniv & Kleinberger, 2000).
Last strategy is held when experimenter generates the advice to be given to judge
during experiment (Brehmer & Hagafors, 1986; Budescu et al., 2003; Harvey and
Fischer, 1997), but judge is told that advice came from a real person (i.e. expert).

2.4.3. Pre-advice Judgement

Some experimental design encouraged or forced judges to make a decision prior to
their access to advice (e.g. Harvey & Fischer, 1997; Sniezek et al., 2004; Gino,
2008). Main output expected from the pre advice judgement is the ground for
calculating advice utilization using for example weight of advice (WOA) (Yaniv,
2004b) or weight of estimate (WOE) (Yaniv and Kleinberger, 2000) formulas. The
other design gives question and advice to the judge at the same time (e.g. Harvey

et al., 2000; Van Swol & Sniezek, 2005). This kind of a procedure can be more
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beneficial for the research examining how a judge aggregate advice from multiple

advisors (e.g. Budescu et al., 2003).

2.4.4. Type of task

Different types of tasks being used for JAS so far. Some of those are, guessing
probabilities of events (e.g. Budescu & Rantilla, 2000), dates of historic events (e.qg.
Gino, 2008), multiple-choice questions (e.g. Sniezek & Buckley, 1995) or story based
decision making (e.g. Karau, 1996; Savadori et al., 2001). Type of the task
determines the extent of the advice that the advisor provides (e.g. “Choose B, I'm
85% sure” or “That happened in 1990’s”). Due to task type, outcome of the
experiment and measures to be used for them also differs.

Task types can be generalized mainly under two branches as “choice” tasks and
“jludgement” tasks (e.g., Billings & Scherer, 1988; Gigone & Hastie, 1997). From this
perspective choice tasks have a number of distinct answers for judges to choose in
between them (e.g. Sniezek & Van Swol, 2001; Gibbons et al., 2003). Judgement
tasks do not have such a limitation, but judges have to provide a quantitative (e.g.,
Fischer & Harvey, 1999; Budescu et al., 2003; Yaniv, 2004b; Schrah et al., 2006) or
gualitative (Savadori et al., 2001) projection.

2.4.5. Accuracy of final Judgement

An important reason for seeking advice and using it as a part of decision process is
increasing accuracy of one’s final judgement (Harvey & Fischer, 1997). Within
literature receiving and aggregating the advice is found to really increase accuracy
of the judge’s final decision (e.g., Gardner & Berry, 1995; Sniezek et al., 2004; Yaniv,
2004a). But there are exceptions also exist at past research (Heath & Gonzalez,
1995 and Van Swol & Ludutsky, 2003).

Accuracy of final judgement depends on a number of variables. Bonaccio and Dalal
(2006) categorized these variables as JAS-level variables and classified as; task-
related information that advisor holds, accuracy of advice produced, and weight
assigned to each advisor by the judge. If we use terms used by Harvey & Fischer
(1997), increase of the accuracy is expected when judge is knowledgeable enough

to differentiate good advice from bad advice and advisor is more knowledgeable
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enough to evaluate his/her advice quality (Hedlund, ligen, & Hollenbeck, 1998;
Hollenbeck, et al., 1995; Humphrey et al., 2002).

For the repetitive tasks a number of factors play an important role for learning
dependent variables and enhancing decision quality. Feedback that judge receives
about his/her accuracy is found that improving accuracy (Hollenbeck et al., 1998;
Fischer & Harvey, 1999). Within the designs employing many advisors and some of
which are outliers, judges learn to distinguish good vs. bad advice in the outlier group

and benefit from them (Harries et al., 2004).
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CHAPTER Il

METHOD

Information perception differences between groups and judge-advisor systems
investigated before (Savadori et al., 2001; Van Swol, 2009). Those researches
concluded if a group is structured as a JAS, due to some variables, perception of
common and unique information changes. Main aim of this work is to determine if
there exists any accuracy and confidence rating differences occur if an unstructured
group receive advice. Within this work, the groups are split into three in terms of
advice receiving. Setting 1, control group, received no advice on any step and they
completed only two step decision making process. Existence of Setting 1 provides a
basis for comparison as an unstructured group. Setting 2, initial opinion, receive
advice after they form group and three members see the same advice for group task.
Setting 3, advice first, all three participants received different advices during
individual decision making steps and they form no initial judgement. After the groups
are formed in Setting 3, no further advice is given. A general procedural flow of all
three settings can be examined at Table 1.

Table 1 Procedural Flow of Experiment

Setting 1

Setting 2

Setting 3

Individual Decision

Individual Decision

Take Advice

Form Group Form Group Individual Decision
Steps
Group Decision Take Advice Form Group
Group Decision Group Decision
3.1. Advice Generation

Advice given to participants assigned to Setting 2 and 3 are generated randomly and
aimed to have close variation. For this aim, the first advice given to individuals which
participates Setting 3 designed using the rule of three different advices generated as

follows;
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Minimum = Date - (5+RANDBETWEEN(1,5));
Medium = Date + RANDBETWEEN(-5;5);
Maximum = Date + (5+RANDBETWEEN(1;5)).

This randomization bracketed advice given within = 10 years from real occurrence
date. Minimum, medium and maximum advices generated assigned individuals
randomly for each question. This way, bias that can be generated due to repetitive
status of the advice aimed to be eliminated.

Then advice to be given to the groups participating Setting 2 designed such that
mean absolute error of minimum, medium and maximum advices’ used within
Setting 3 taken and added to or subtracted from occurrence date of the event for
each question. This ensured, Setting 2 and Setting 3 advices have the same mean
absolute error. Details of the generated and used advice can be seen on Appendix.

3.2. Experiment

For the experimental setting, 20 general knowledge questions of various topics are
selected. Participants were expected to give occurrence years of those events.
Dates of the events were between 1912 and 2001. Participants answered those
gquestions twice, one on individual decision making session, and one in group
decision making session. On both sessions, guessing date and giving confidence

ratings from 0 % to 100 % are asked. Experiment booklets can be seen on Appendix.

Experiment is held within three different settings and each participant took place only

once. Information and cover page have the following explanation:

“This study that you will participate aims to search for individual and
group decisions, debates and communication tendencies. This study
consists of two parts; the first part contains 20 questions which will be
answered individually and the second contains 20 questions which will
be answered by the groups of 3. Please follow the instructions of the

study moderator.”
Setting 1: Control group

In this setting individual decision making session starts with the following

explanation:
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“You will find 20 general culture questions on important events after the
beginning of the 20th century. Please answer them individually and
place your answers of years to the box next to “Answer”. Please fill the
box next to the “Evaluation” with the percentage of your confidence, 0%

for totally unsure answers and 100 % for totally sure answers.”

Group decision making session starts with the following explanation:

“You will find 20 general culture questions on important events after the
beginning of the 20th century. Please answer them after discussing them
with your group and place your answers of years to the box next to
“Answer’. Please fill the box next to the “Evaluation” with the percentage
of your confidence, 0% for totally unsure answers and 100 % for totally

sure answers.”
Setting 2: Initial opinion

As in the Setting 1 individual decision making session is the no-advice decision
making task. Group decision making session is the step that participants receive the
advice and it starts with the following explanation:

“You will find 20 general culture questions on important events after the
beginning of the 20th century, and an answer of a field expert in
parentheses who answered these questions before. Please answer
them after discussing them with your group and place your answers of
years to the box next to “Answer”. Please fill the box next to the
“Evaluation” with the percentage of your confidence, 0% for totally

unsure answers and 100 % for totally sure answers.”
Setting 3: Advice first

Main difference in this setting is, the participants will receive a question booklet with
advices for each question on the individual decision making session which starts with

the following explanation:

“You will find 20 general culture questions on important events after the
beginning of the 20th century, and an answer of a field expert in
parentheses who answered these questions before. Please answer

them individually and place your answers of years to the box next to
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“Answer”. Please fill the box next to the “Evaluation” with the percentage
of your confidence, 0% for totally unsure answers and 100 % for totally

sure answers.”

Group decision making session of this setting is same with setting 1.

3.3. Procedure

Paper-based experimentation is preferred because of technical infrastructure of the
research environment would not be able to support group work on computers.
Experiment is held in two steps as planned. Participants first received a sheet for
individual work attached to the information sheet. Participants filled only age, gender
and year enrolled to information sheet. After completion of individual decision making
session, they formed the groups according with the codes on the individual work
sheets (i.e. participants coded Hy 01, Hy 02 and Hy 03 then received group work
sheet Hy010203).

All three settings are applied to students after a typical lecture meeting. Students
have participated in the experiment voluntarily for extra course credit. A total of 183
students who enrolled in a second year course at Gazi University Engineering
Faculty Industrial Engineering Department took the experiment. They are asked to
form groups of three and individual decision making sheets are distributed. After
explaining the procedure that they will answer an individual and a group step, they
started. When all three participants of the group is done with the individual step,
group decision making sheets are distributed and discussion and consensus is

encouraged.

Because of losing attention some groups did not fill in group answers or confidence
ratings and also some individuals did not answer a number of questions or
confidence ratings. Due to this sort of missing data, 15 groups are not taken into

analysis.

After eliminating corrupt data sets, 16 groups for Setting 1 application, 17 groups for
Setting 2 application and 13 groups for Setting 3 application left. Answers of 138

participants are analysed.
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3.4. Participants

Total of 138 participants attended to the experiment taken to the analysis. Ages of
the participants change between 18 and 32 with an average of 20.73, as can be seen

in Figure 4.
50
40
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0 — - — —
18 19 20 21 22 23 24 32

Figure 4 Age distribution of Participants (n=138 Ave=20,73)

Since there is no limitation for junior and senior students to attend the sophomore
year class, experiment applied to a wide range of ages and enrolled years. Due to

general characteristic of Industrial Engineering, female participants are dominant.

Table 2 Demographic Distribution of Participants

Grade 2 3 4 Gender Female Male

Frequency 116 15 7 Frequency 110 28
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CHAPTER IV

RESULTS

Data gathered from 138 participants analysed in terms of accuracy and confidence
within and between settings. 48 participants for Setting 1, 51 participants for Setting
2 and 39 participants for Setting 3 analysed using statistical methods. Mostly used
advice utilization measures, weight of advice (Yaniv, 2004b) and weight of own
estimate (Yaniv and Kleinberger, 2000) are also calculated but since data on hand
was not bracketed, those measures found to be non-applicable to the data set.
Bracketed data should be Initial answer (I) < Final answer (F) < Advice (A) or A<F
< | when the numerical answers are studied. Inthe case of F<A<land |l < A<F,

overshooting occurs and WoA and WoE fails to produce comparable measures.

4.1. WoA and WoE analysis

First, WoA and WoE calculations held on the Setting 2 which is the only setting that
giving initial answer, receiving advice, giving final answer procedure is followed. As
initial answer, average of all three individual answers and as final answer, group

answers are taken for each question.

Error, = Occurrence Date - Average (DM1Answer, DM2Answer, DM3Answer)
Error e = Occurrence Date — GroupAnswer

Error = Occurrence Date — Advice

As the basis of the comparison, errors of the answers are taken. For simplicity and
applicability to WoA and WoE measures, averages of individual decisions taken to

be used as a single factor of pre-discussion decision (Onkal, Sayim & Goénal, 2013).
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As a result, WoA came out to be 2,1499 (SD = 3,0453) and WoE is 1,867 (SD =
3,193) as average of Setting 2. Since within the data overshooting answers exists,

WoA and WoE were not applicable to the analysis of the data.

Table 3 An Example Set of Answers, Advice and Date of Event

DM1 DM2 DM3 Individuals’ | Advice | Group Occurrence
Answer | Answer [ Answer | Average Given | Answer | Date
1998 1960 2003 1987 1992 2003 1986
1998 2000 1990 1996 1992 1998 1986

Two groups’ answers for the same question can be seen Table 3. Groups adjusted

their final answer sometimes towards the advice and sometimes away from the

advice. As the answers of the groups were examined generally, both of these

situations were seen on equal frequencies.

Frequency

N

1963
1917

2000
1996
1992

1986

N o ©O < W
O N g < NN
() INe)] ()N e)]
L T B I I o |

912

2001
1955

—

Dates of Events

1986
1989
1977

1957
1945
1936

Figure 5 Dates of Events vs

. Frequency of Giving High WoA measures within

Setting 2
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For this reason, two highest WoA scores of each team in Setting 2 analysed question
based. No dominantly deceived question perceived. Also in terms of occurrence
dates of the events, no link can be found to the highest WoA recorded questions.
Recentness of the events did not create any difference for WoA found. This points
the conclusion that, acceptance of advice shows no dependency to recentness of
historical events in this work. Frequency of high WoA vs. occurrence dates of event
can be seen on Figure 5.

Later, if any domination of individuals exists within groups investigated in terms of
demographic structures. For this analysis number of group answers equals to
individual’s answers counted. Within groups, if the highest acceptance number is
higher than the sum of acceptance number of other two members, domination of that
individual accepted. Within eight groups of seventeen groups, domination is

encountered.

Five female and three male dominated their group. Average of dominant’s age is
22,4; which seems higher than the average participant age but dominant members
are the oldest of their group within only two of the groups. Gender, enrolled class
and age of the groups that domination effect encountered do not differ from the
groups without any domination effect.

4.2. Statistical Analysis

The analysis of all settings was done by using statistical methods after WoA and
WoE analyses were finished. Mainly calculated outputs are;

1. Comparison of accuracies of the individual and group answers within the
setting groups.
Comparison of the setting groups by the means of individual accuracies.
Comparison of the setting group by the means of group accuracies.
Comparison of confidences of the individual and group answers within the
setting groups.

5. Comparison of the setting groups by the means of individual confidence.

6. Comparison of the setting group by the means of group confidence.
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For these analyses, first “comparison within setting” and then “comparison between
settings” data will be presented and discussed. Again for the comparisons of

accuracies, errors of the answers were used, as previously mentioned.

4.2.1. Within-Setting Analysis

4211  Setting 1

Within Setting 1; distribution of all sixteen groups’ mean individual and group errors
can be seen in Figure 6. If average of all the groups taken; individual answers’
average error is 29,78 (SD = 32,76) whereas group answers’ average error is 33,36
(SD = 43,56). Comparing distribution of the data using t-test, all p > 0,05.
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Figure 6 Individual vs. Group Error of Setting 1 and respective p values

Confidence distribution of the groups in Setting 1 can be seen in Figure 7. Individual
confidence rating average is 30,22 (SD = 17,44) whereas group confidence rating
average is 47,98 (SD = 23,47). Comparing distribution of the data using t-test, five
groups’ p > 0,05 whereas eleven groups’ p < 0,05. Those five groups compose of

women average age of 19,8.
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Figure 7 Individual vs. Group Confidence of Setting 1 and respective p values

4.2.1.2. Setting 2

Within Setting 2; as an addition to accuracy and confidence comparisons between
individual and group steps, accuracy of group decision compared against given
advice. Distribution of all the seventeen groups’ mean individual and group errors
can be seen in Figure 8. If average of all the groups taken; individual answers’
average error is 43,61 (SD = 42,17) whereas the group answers’ average error is
27,33 (SD = 31,43). Comparing distribution of the data using t-test, four groups’ p <
0,05 whereas thirteen groups’ p > 0,05. Those four groups compose of 75% women

average age of 20,5.
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Figure 8 Individual vs. Group Error of Setting 2 and respective p values

Confidence distribution of the groups in Setting 2 can be seen in Figure 9. Individual
confidence rating average is 22,97 (SD = 15,43) whereas group confidence rating
average is 51,17 (SD = 21,69). Comparing distribution of the data using t-test, three
groups’ p > 0,05 whereas fourteen groups’ p < 0,05. Those three groups compose
of 66% women average age of 20,4. Only one group, #17 is common both on
accuracy and confidence analysis but the group shows no distinct demographic

characteristic.
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Figure 9 Individual vs. Group Confidence of Setting 2 and respective p values

The advice given to the participants arranged such that it will produce as close to
zero when averaged between twenty questions of the experiment. For this reason,
average advice error is 0,25 (SD = 6,37). Only one group, #17, has p > 0,05 all others

have p < 0,05; as can be seen on Figure 10.

The advice to group decision comparisons held within Setting 2 shows that nearly all
the groups significantly differ from the advice given. Thus we can conclude that

advice utilization is low within Setting 2.
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Within Setting 3; since the advice is supplied to the participants in individual step,
advice error used to determine in both situations if it is best utilized in individual step
or group step.

Distribution of all thirteen groups’ mean individual and group errors can be seen in
Figure 11. If average of all the groups taken; individual answers’ average error is -
8,05 (SD = 169,64) whereas group answers’ average error is 22,79 (SD = 29,69).
Comparing distribution of the data using t-test, all p > 0,05.
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Figure 12 Individual vs. Group Confidence of Setting 3 and respective p values

Confidence distribution of the groups in Setting 2 can be seen in Figure
12. Individual confidence rating average is 38,73 (SD = 19,27) whereas group
confidence rating average is 44,35 (SD = 24,66). Comparing distribution of the data
using t-test, seven groups’ p > 0,05 and six groups’ p < 0,05 thus confidence within

the setting is randomly changing.
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Figure 13 Advice vs. Individual Error of Setting 3 and respective p values

Comparison of advice error and individual error resulted that all p < 0,05 but two
groups, as can be seen in Figure 13.

Comparison of advice error and group error resulted all p < 0,05 but one group, as

can be seen in Figure 14.
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Figure 14 Advice vs. Group Error of Setting 3 and respective p values
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Advice to group decision and advice to individual decision comparisons held within
Setting 3 shows that nearly all groups significantly differ from the advice given on
both individual and group decision making steps. This position points to conclude
that advice utilization is low within Setting 3.

4.2.2. Between-Settings Analysis

After analysis of each group and comparing them to the same-setting groups; pooled
setting errors and confidences are compared. First error analysis takes place.

One-way anova analysis of individual errors of the settings resulted to be statistically
different (Fss = 3,9; p < 0,05); Figure 15. One-way anova analysis of group errors of
the settings resulted to be statistically not different (Fss = 0,99; p > 0,05); Figure 16.

Interval Plot of Setting 1, Setting 2, ... Interval Plot of Setting 1, Setting 2, ...
95% Cl for the Mean 95% Cl for the Mean

75 45
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Data

o

25

50 10
setting 1 satting 2 setting 3 Setting 1 Setting 2 Setting 3

The pooled standard deviation is used to calculate the ntervals. The pooied standard deviation is used to calculate the intervals.

Figure 15 Individual Error Analysis of Figure 16 Group Error Analysis of three

three Settings Settings

Pooled individual errors point to a statistically significant difference whereas pooled
group errors are not significantly different when three settings analysed. But
comparing pooled data using t-test, differences of any pairs of three groups are not

statistically significant in individual error.

One-way anova analysis of individual confidences of settings resulted to be
statistically different (Fss = 4,23; p < 0,05); Figure 17. One-way anova analysis of the
group confidences of settings resulted to be statistically not different (Fss = 0,44; p >
0,05); Figure 18.
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Figure 17 Individual Confidence Analysis Figure 18 Group Confidence Analysis of
of three Settings three Settings

Pooled individual confidences point to a statistically significant difference whereas
pooled group confidence is not significantly different when three settings analysed.
Pooled individual confidence of Setting 2 and Setting 3 are statistically significant; tos
= -3,65 p < 0.01. Other pairs came out to be statistically not significant. This
difference between Settings 2 and 3 can be a result of advice taking time. Since
within Setting 3, individuals receive advice and adjust their confidence accordingly;
within Setting 2 advice is received after completion of individual decision making
session. But if this was the only reason, same difference should be visible also

between Settings 1 and 3.

As a result of statistical analysis, slight accuracy improvements found between
Setting 1, no-advice case, and Setting 2 and 3, with-advice cases, but difference is
statistically not meaningful. Thus, the contribution of advice to the group decision

making may be reasonable to further investigated.

Individual accuracy difference between Settings 1 and 2 has no meaningful pattern
which can be associated with existence of advice. Since both settings receive no
advice during individual decision making, mean individual errors were expected to
be close. Reasons of this difference are also open to the questioning. Individual
accuracy improvements can be seen for Setting 3 case where participants receive
advice on individual decision making step. Whereas the highest standard deviation
associated with the lowest absolute error may also point to high error ratings of the

individuals damped when the errors are pooled.
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Table 4 Summary of Statistical Findings

Setting 1 Setting 2 Setting 3
Standard Standard Standard
Mean L. Mean .. Mean L.
Deviation Deviation Deviation

ndvidual 29781 32756 43618 42171 8054  169.638

%rr?gf 33.356 43556  27.329 31429 22792  29.685
égﬂ;}’é‘lﬁi‘e 30222 17438 22968 15427 38727  19.268
Coﬁ;i%‘éace 47.981 23469 51171 21.688 44354  24.656

All settings increased confidence 58.8% in Setting 1; 122.8% in Setting 2 and 14.4%
in Setting 3 from individual to group steps which is also statistically not meaningful.
Common pattern of the confidence ratings are, higher confidences expressed after
receiving advice and after group discussion. Quickly increasing confidences,
whereas limited or no improvement of accuracy can also be seen in this work in lined
with the past researches (Sniezek and Buckley, 1995, Heath and Gonzalez 1995,
Klayman et al., 1999, Soll & Klayman, 2004).
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CHAPTER V

CONCLUSION

5.1. Limitations and Future Research

Major limitation of this work is representativeness of the sample. Industrial
Engineering students whose answers are analysed were female dominated. Also
age of the participants were pooled around 21 within a very narrow margin. More
diverse set of participants in terms of age and background knowledge and balanced
out gender can be more descriptive. If average age, years of education, gender or
background knowledge (i.e. engineering vs. education students of universities) may
be affective in terms of advice utilization or group confidence can be determined
using a different pool of participants. Also diversity of the groups to be formed can

be added as a dimension to the experiments.

This experiment is held as four sessions in the classroom after class meetings for
the ease of reaching sufficient number of participants. An average of 45,75 students
attended each session. High number of participants resulted reduced effectiveness
of the experiment and caused loosing attention to the described procedure. As a
result 45 participants (15 groups) excluded from the analysis. Since experimentation
is held within the classroom, the participants could take a glance at other participants’
answers disregarding the written and verbal remarks. Also some groups may be
overheard other groups’ discussions in consequence group decisions may be
biased. A better experimentation could be held if groups of three scheduled to attend
experiment separately and members to form the groups completed individual

decision making step in isolation.

Research designed with a judgment task of dates of historical events. Thus choice
tasks and scenario based decision making are other research areas to be
investigated. Although historical events from various topics used, knowledge of
participants did not evaluated before the experiment. Lack of this evaluation and

random formation of groups causes a vague basis for analysis. For simplicity all
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participants assumed to have same average knowledge of history. A better basis for
analysis can be formed using pre-task-evaluation of historical knowledge of the
participants.

Infrastructure of the experiment environment was not appropriate for video or sound
recording. Thus discussion of individual answers and advices given could not be
determined. To understand if advice given to an unstructured group will change
perception of information, discussion process, domination within the group or
formation of leadership behaviour; sound recording and expert evaluation of those

recordings is crucial.

Variables that are effective during decision making processes of groups, such as
“equity of participation, responsibility for the decision, leadership, power, consensus
seeking and perception of information” as stated by Savadori and his colleagues
(2001) and member satisfaction, homogeneous vs. heterogeneous groups in terms
of background knowledge were out of the scope of this work. Also other
considerations referring to advice taking literature are necessary to cover advice
taking groups fully. Existence of a real advisor and evaluation of accuracy and stated
confidence of the advisor, perception of expertise, trust formation within the group
and group’s trust in the advisor, reward power and on-going-relationship of group
members and group to advisor (Van Swol and Sniezek, 2005, Sniezek and Van
Swol, 2001) also research topics which can be adapted from judge advisor systems.

5.2. Conclusion

Within the scope of this thesis, extent to which an unstructured groups being affected
by expert advice is investigated. For this aim, three different advice conditions
applied to unstructured three-member groups. Since group decision making have
different characteristics from individual decision making; it is expected that advice-
taking unstructured groups to have different characteristics than both judge-advisor

systems and unstructured groups in terms of accuracy and confidence.

Due to individual decision biases such as anchoring and adjustment (Tversky &
Kahneman, 1974), egocentric advice discounting (Yaniv and Kleinberger, 2000) or
egocentric bias (Krueger, 2003) as individuals and as groups people tend to discount

advice heavily. Also as a matter of fact, groups increase their confidences after
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receiving advice as a judge in a JAS (Heath & Gonzalez, 1995; Savadori et al., 2001)
and also after making a group discussion. This confidence increase after taking
advice and making a group discussion can be a result of superposition of finding a
supporter to their idea (Harvey & Fischer, 1997) and pooling of exerted time and
effort of all three-members (Kuhn, Spurlock, & Sniezek, 1998; Paese & Sniezek,
1991).

As conclusion, unstructured groups behave similar to groups structured as JAS in
terms of accuracy improvement and confidence change in the face of advice
(Sniezek and Buckley, 1995, Heath and Gonzalez 1995, Klayman et al., 1999, Soll
& Klayman, 2004). Whereas this behaviour also visible at unstructured groups
receiving no advice. Distinction between those cases and analysis of procedural and
perception differences should be made with further researches.
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APPENDICES

APPENDIX A: QUESTIONNAIRE BOOKLETS

Information Sheet

Katilacaginiz bu calisma bireysel ve grup halinde karar verme, tartisma ve iletisim kurma
egilimlerini arastirmayi amaglamaktadir. Bu ¢alisma iki adima ayrilmis olup ilk yirmi soru
bireysel olarak ikinci yirmi soru (¢ kisilik gruplar halinde cevaplanacaktir. Grup

olusturulmasinda galisma sorumlusunun talimatlarini takip ediniz.

Lutfen asagidaki bilgileri doldurunuz:

Yas:
Cinsiyet: Kadin [_] Erkek [ ]
Egitim durumu: Universite dgrencisi [] Sinif: e
Universite mezunu []
Diger (Belirtiniz) [ N
Katilimci numarasi: e (Calisma sorumlusu dolduracaktir)
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Individual Decision Making Sheet

Bireysel Calisma Adimi

Asagida 20. Ylzyildan sonra gergeklesen 6nemli olaylarla ilgili 20 genel kiltlir sorusu
bulunmaktadir. Litfen bireysel olarak ¢alisiniz ve yil bazindaki cevaplarinizi yaninda “cevap”
yazan kutucuga doldurunuz. Degerlendirme yazan kutucugun yanina ise biraz dnce vermis
verdiginiz cevaptan ne kadar emin oldugunuzu belirten 0%(kesinlikle emin degilim) ile

100%(kesinlikle eminim) arasinda bir yizde giriniz.
Ornek:

Kristof Kolomb Amerika kitasini hangi yilda kesfetmistir?

Cevap: 1600 Degerlendirme: 75%

1. Halley kuyruklu yildizi en son hangi yilda diinyadan gorilmustur?

Cevap: Degerlendirme:

2. New York'taki Diinya Ticaret Merkezi'ne iki ugagin carpmasiyla diizenlenen terérist

saldirinin tarihi (yil) nedir?

Cevap: Degerlendirme:

3. insan genom projesi hani tarihte baslamistir?

Cevap: Degerlendirme:

4. Ik basaril klonlama (koyun Dolly) hangi yilda yapilmistir?

Cevap: Degerlendirme:

5. Gircistan, Ozbekistan ve Tiirkmenistan hangi yilda Birlesmis Milletler'e Uye

olmustur?

Cevap: Degerlendirme:

6. Berlin Duvari hangi yilda yikilmaya baslandi?

Cevap: Degerlendirme:

7. Cernobil Nikleer Enerji Santralindeki kaza hangi yilda yasandi?

Cevap: Degerlendirme:
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Dinya'nin en uzaktan resmini ceken Voyager |, kag yilinda firlatildi?

Cevap:

Degerlendirme:

Dr. Christiaan Barnard tarafindan Louis Washkansky'e yapilan ilk insan kalp nakli

operasyonu hangi tarihte (yil) gerceklestirildi?

Cevap:

Degerlendirme:

ABD Baskani John

F. Kennedy hangi

Y

Ida suikast sonucu

olduralda?

Cevap:

Degerlendirme:

ilk insan yapimi uzay araci Sputnik-1 hangi yilda yoriingeye firlatildi?

Cevap:

Degerlendirme:

Apple CEQ’su Steve Jobs’un dogum tarihi (yil) nedir?

Cevap:

Degerlendirme:

Everest Dagi'na ilk kez Edmund Hillary ve Tenzing Norgay'in ayak bastigi tarih (yil)

nedir?

Cevap:

Degerlendirme:

ABD’nin 2.Dilinya savasl sirasinda Hirosima ve Nagazaki’'ye atom bombasi attigi yil

nedir?

Cevap:

Degerlendirme:

2. Diinya Savasi sirasinda Almanya Fransa'ya hangi yilda saldirmistir?

Cevap:

Degerlendirme:

Carlik Rusyasi’nin yikilarak Sovyetler Bi

rliginin kuruldugu

tarih (yil) nedir?

Cevap:

Degerlendirme:

Birinci Dlinya Savasi doneminde Almanya, Rusya ve Fransa'ya hangi yilda savas ilan

etti?

Cevap:

Degerlendirme:

ilk Berlin olimpiyati ka¢ senesinde yapi

Imistir?

Cevap:

Degerlendirme:

Vietnam savasi ha

ngi yil bitmistir?

Cevap:

Degerlendirme:

RMS Titanic isimli

anli gemi hangiy

ilda batmistir?

Cevap:

Degerlendirme:
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Group Decision Making Sheet

Katilim

Cl numarast: ...

Grup Calismasi Adimi

Asagida 20. Ylzyildan sonra gergeklesen onemli olaylarla ilgili 20 genel kiltlr sorusu

bulunmaktadir. Lutfen grupca tartisarak olarak calisiniz ve yil bazindaki cevaplarinizi

yaninda “cevap” yazan kutucuga doldurunuz. Degerlendirme yazan kutucugun yanina ise
biraz 6nce vermis verdiginiz cevaptan ne kadar emin oldugunuzu belirten 0%(kesinlikle

emin dedgilim) ile 100%(kesinlikle eminim) arasinda bir yizde giriniz.

Ornek:

Kristof Kolomb Amerika kitasini hangi yilda kesfetmistir?

Cevap: 1600

Degerlendirme:

5%

1. Halley kuyruklu yildizi en son hangi yilda dliinyadan goriil

mustir?

Cevap:

Degerlendirme:

2. New York'taki Diinya Ticaret Merkezi'ne iki ugagin carpmasiyla diizenlenen terérist

saldirinin tarihi (yil) nedir?

Cevap:

Degerlendirme:

3. insan genom projesi hani tarihte basla

mistir?

Cevap:

Degerlendirme:

4. ilk basarih klonlama (koyun Dolly) hangi yilda yapilmistir?

Cevap:

Degerlendirme:

5. Gircistan, Ozbekistan ve Tirkmenistan hangi yilda Birlesmis Milletler'e Uye

olmustur?

Cevap:

Degerlendirme:

6. Berlin Duvari hangi yilda yikilmaya bas

landi?

Cevap:

Degerlendirme:

7. Cernobil Niikleer Enerji Santralindeki kaza hangi yilda yasandi?

Cevap:

Degerlendirme:

8. Diinya'nin en uzaktan resmini ¢ceken Voyager I, kag yilinda firlatildi?
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Cevap:

Degerlendirme:

Dr. Christiaan Barnard tarafindan Louis Washkansky'e yapilan ilk insan kalp nakli

operasyonu hangi tarihte (yil) gerceklestirildi?

Cevap:

Degerlendirme:

ABD Baskani John

F. Kennedy hangi

y

Ida suikast sonucu

olduralda?

Cevap:

Degerlendirme:

ilk insan yapimi uzay araci Sputnik-1 hangi yilda yoriingeye firlatildi?

Cevap:

Degerlendirme:

Apple CEQ’su Steve Jobs’un dogum tarihi (yil) nedir?

Cevap:

Degerlendirme:

Everest Dagi'na ilk kez Edmund Hillary ve Tenzing Norgay'in ayak bastigi tarih (yil)

nedir?

Cevap:

Degerlendirme:

ABD’nin 2.Dilinya savasl sirasinda Hirosima ve Nagazaki’'ye atom bombasi attigi yil

nedir?

Cevap:

Degerlendirme:

2. Diinya Savasi sirasinda Almanya Fransa'ya hangi yilda saldirmistir?

Cevap:

Degerlendirme:

Carlik Rusyasi’nin yikilarak Sovyetler Bi

rliginin kuruldugu

tarih (yil) nedir?

Cevap:

Degerlendirme:

Birinci Dlinya Savasi doneminde Almanya, Rusya ve Fransa'ya hangi yilda savas ilan

etti?

Cevap:

Degerlendirme:

ilk Berlin olimpiyati ka¢ senesinde yapi

Imistir?

Cevap:

Degerlendirme:

Vietnam savasi ha

ngi yil bitmistir?

Cevap:

Degerlendirme:

RMS Titanic isimli

anli gemi hangiy

ilda batmistir?

Cevap:

Degerlendirme:

Calisma bitmistir. Katihminiz igin tesekkiir ederiz.
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APPENDIX C: TURKISH SUMMARY

Karar verme iglemi bireysel olarak ya da bir grup insanla koordinasyon halinde
tamamlanabilir. Modern hayatin karmagikligi ve karar verme surecinde gerek
duyulan bilgilerin cesitliligi, kararin sorumlulugu bireysel olsa bile karar verme
surecinde bagkalarinin fikirlerini almak kaginiimazdir. Bir doktorun bir tani koyarken
meslektaslarina danismasi ya da bir Universite mezununun bir is teklifi karsisinda
ailesinin fikrini almasi gunlik siradan tavsiye alma/verme 6rnekleridir. Ayrica siklikla
sonugctan grup olarak sorumlu oldugumuz kararlar da veririz. Bir isveren tarafindan
toplanarak is i¢in en uygun calisani tutmakla sorumlu bir is gérismesi jurisi, karar

alma gruplarina érnek olabilir.

Bu tezde “heterojen olarak bilgilendirilmis gruplarin tavsiye ile nasil karar aldiklari”
sorusu Uzerinde durulmustur. Bu soruyu cevaplamak icin, tavsiye alma/verme ve
grup karari alma konusundaki literatir genis bir perspektifle incelenmistir. Bu tez
konusu “Bireylerin bir tavsiye ile nasil karar aldiklar” ile “Klguk gruplarin nasil karar
aldiklar1” sorular birlikte dustnilmustir. Bu iki sorunun da ortak noktasi “karar
verme’dir; dolayisiyla temel kaide “insanlar (bireysel olarak) nasil karar verir?”
sorusudur. Giris kisminin devami ve Literatlr arastirmalari kisminda, bu sorularin

cevaplari ve bulgulari sunulacaktir.

Gruplarin nasil karar verdigini arastirmak igin, éncelikle grubun ve karar vermenin
ne oldugunu tanimlamamiz gerekmektedir. Kararin sézlik anlami; Oxford Cevrimigi
S6zlugu’'nde ‘bir degerlendirmeden sonra ulagilan sonu¢ ya da ¢ézim’ olarak
tanimlanmistir. Bir karar vermek igin, bireyin durumu degerlendirmesi, muhakeme
etmesi gerekmektedir. Dolayisiyla, bu ¢alismanin ve insanin yasam boyu verdigi
kararlarin baglangic noktasi, muhakeme etmektir. Muhakeme etmek, Oxford
Cevrimici Sézlugi’'ne goére ‘degerlendirerek karar verme ve mantikli sonuglara
ulagma yetisi’ olmaktadir. Eer muhakeme etmek bir bilginin degerlendirilmesi olarak

tanimlanirsa, bu islemin sonucu karar olacaktir.

insanlarin karar verme islemleri icin ekonomik mantiksal karar verme modeli, bir

musterinin kullanighlik/fiyat iliskisini nasil algiladigini formile etmek igin kullanilir. Bu

modele gore, bir birey benzer ailedeki tum UGrunler arasindan en yuksek

kullanighhk/fiyat oranini veren Urind tercih edecektir. Bu model, ulasilirlik, begenme,

tercih ve sinirli kaynak veya zamani dikkate almamaktadir. Dolayisiyla, bireylerin
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rutin karar verme prosedurleri ile tutarh degildir. Simon (1982), insanlarin “sinirh
rasyonel canlilar olduklarini, dolayisiyla bilissel yeteneklerimiz, kaynaklar ve
zamanla sinirlandirildigimizi séylemektedir. Bilissel yapimiz evrimle sekillenmis,

bdylece en hizlinin yagamini surdurebildigi bir sekle barinmastar.

Tversky ve Kahneman (1974) sinirli insan zihninin sinirh bilissel kapasitesi sonucu
tek bir ipucu ile nasil yanlis yonlendirilebilecegine odaklanmistir. Bulduklari (g
yontem olan, temsil edilebilirlik, uygunluk ve referans noktali yol, bir eylem planinin
¢Ozumlenmesi igin telafi edici olmayan yontemlerdir. Tium bu stratejiler en uygun
¢bzume ulagmak icin yeterli olmadigindan dolayi, bu stratejileri kullanan bireylerin

kararlari temel alinmigtir.

Daha sonra Gigerenzer ve Todd (1999) bu hizli karar alma stratejilerini “hizli ve
kanaatkar bulgu” olarak isimlendirmistir. Glindelik bulgular, ise giderken ne giymeli
ya da kafeteryada nerede oturmali gibi, aksi hali ylksek biligssel efor harcamaya
neden olan karar islemlerinde zaman ve efor tasarrufu saglar. Bu perspektiften yola
cikarak Gigerenzer ve arkadaslari (1999) gunlik yagsamda kullandigimiz minimalist,

en iyiyi al ve an sonuncusunu al stratejilerini belirlemislerdir.

Gunluk basit kararlarimizda genis bir strateji yelpazesi kullandigimiz halde, g6z
ontnde bulundurulacak ipuclarinin sayisi artip, durum karmasiklastikga bu
stratejilerin uygunlugu da azalmaktadir. Bununla birlikte, ¢ozimlerin uyumlulugu,
‘hizli ve kanaatkar” olmalarindan daha o6nemli olabilmektedir. Bu durumlarda
bireylerin grup olusturma ve biligsel eforlarini birbirlerine baglayarak daha iyi bir

sonu¢ almaya calistiklari gériimektedir.

Bir grup insanin bir karardan sorumlu tutulmasi durumlarinda, farkli degiskenler
ortaya gikmaktadir. Gruptaki her birey ayni karar stratejisini uygulamak igin, érnegin
ulasilabilirlik, ugrassa da uygun segenek algisinin ve bireyler arasi etkilesimlerin
farkhhg! varacaklari sonuglari sekillendirecektir. Bireylerin Uzerindeki gruba uyma
baskisi, grubun muhakemesi yanlis olsa da grup kararini onaylama yéninde karar

almalarina neden olacaktir (Asch; 1952).

Bir orgut icerisinde, karar verme takimlari ¢ogunlukla girdilerin belirsiz, giktilarin
dogrudan bir ¢gozum sunmadigi ya da gikti kalitesinin kolaylikla degerlendirilemedigi

¢cobzulmesi giucg problemler icin kurulmaktadir (Hart, 1985). Boylesi durumlarda,
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takimlar ortak bir amacg icin birden fazla bireyden olusan topluluk olarak
tanimlanabilir. Takim Uyelerinin 6rgat icin iyi bir hareket planina ulagsmasini

saglayacak ortak bir gaba harcamasi beklenir.

Bir grup ya da calisma takimi kurulmasinin amaci genellikle zorlu problemlerin
¢ozumlerine farkh uzmanlik alanlari veya cesitli bakis acilari ile 1sik tutmak, bu
sayede de etkinligi artirmaktir. Calisma gruplarindaki gesitlilik, aslinda iki ucu keskin
bir bigaktir (Mannix ve Neale, 2005). Bu gruplardan beklenilen gelismis sorun ¢ézme
yetenegi, bireylerin etkisizlesmesi ya da grup icinde olusan sosyal ¢atismalar sonucu
engellenebilir (Orn. Besedes et al., 2014).

Calisma ortami dusunuldugunde, galisma takimlarinin daha dretici, yenilik¢i, sonuca
daha yakin ve en 6nemlisi de sirket icin her turli olumlu durumu gelistiren yapilar
olmasi beklenir. Bir géreve odaklanan daha fazla insan kaynagi yuksek maliyetli
olmasina ragmen, ayni goreve atanan tek bir bireyden daha fazla etkinlik
beklenmektedir (Festinger, 1954). Fakat etkinlige etki eden tek faktdr calisma

grubu/takimi icerisindeki birey sayisi degildir.

Grup performansina etki eden bir bagska etmen de grubun yapisidir. Orgtli
gruplarda isciler icin genellikle farkl 6zelliklerde ve hiyerarside bulunan is tanimlari
yer alir. Farkh hiyerarsik siniflarin karisimiyla olusan bir karar verme grubunda bile
grup Uyeleri daha onceden belirlenen statllerine uygun davranmaktadirlar. Bir
yonetici ya da lider ile bu kisiye rapor ya da destek veren altlarindan olusan bir gruba
“hakem — danisman sistemi” denilmektedir (Sniezek ve Buckley, 1995), ve ilerleyen
kisimlarda ayrintili olarak tanimlanacaktir. Eger grup ayni hiyerarsik seviyeden gelen
bireylerden olusuyor ve karar verme sorumlulugu kisiler arasinda paylasiliyorsa, bu

gruplara yapilandiriimamis gruptur.

Vroom ve Yetton modeli bu 6rgut ici karar verme mekanizmasini bireysel karar
verme mekanizmasindan (Otokratik | olarak adlandirmaktadir), yapilandiriimamis
grup karar verme mekanizmasina (Grup Il olarak adlandirmaktadir) uzanan bes
farkli yapida tanimlar. Bu siniflandirmada JAS yapisi (Otokratik Il, Danigmanh | ve
Danismanli Il olarak adlandirilir) bu iki durum arasinda yer alir (Vroom & Yetton,
1973). Bu siniflandirma, daha sonraki arastirmacilarin buldugu yapilandiriimamis
gruplar ve hakem-danigman sistemlerinin birbirlerinden sosyal baskilar, sonug
hakkinda sorumluluk hissi ve grubun ya da bireylerin ellerindeki bilgi algilari gibi pek
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cok prosedirel ve sonug¢ degiskenleri ile ayrildiklarini gosterdigi icin 6nemlidir
(Savadori et al. 2001; Van Swol, 2009; Van Swol & Ludutsky, 2007).

Bazi durumlarda elimizdeki bilgi bir sonuca ulasmak icin yeterli degildir. Béyle sartlar
altinda bagkalarinin bilgi ve tavsiyelerine basvururuz. Bu uygulamalar gelecek

kisimda basvurulmus olan dneri alma literaturi icinde arastiriimistir.

Oneri alma ve baskalarinin fikirlerine ydénelme, karar verme islemi sirasinda sikc¢a
basvurulan bir uygulamadir. Bireyler 6nerilere pek ¢ok gerekge ile bagsvurmakta ve
6deme yapmaktadir. Harvey ve Fischer’a gére (1997) bir 6neriyi kabul etmek icin ¢
onemli gerekge karar kalitesini gelistirmek, sonucun sorumlulugunu paylasmak ve
Ucretsiz tavsiyeyi reddetmekte isteksiz olmaktir. Bireysel olarak, karmasik gercek
yasam problemlerine karsi zayif hissedebiliriz, bunun sonucunda guvendigimiz
birisini arar ve bizi yanlis secimlerin sonuglarindan korumalarini umariz. Karar verme
amaciyla orgat igi gruplarin olusmasi islemi ayrica sonug¢ kararin daha iyi olmasini

da saglar.

Bireyler icin oneri alma surecinde farkli kaynaklardan alinan dneriler, farkli dnem
seviyelerine ya da agirliklarina sahiptir. BlyUkanneniz ve bir meteoroloji uzmani
yagmurun yagacagl konusunda fikir ayriiginda bulundugunda, blylkanneniz ile
uyumlu olup yaniniza semsiyenizi alirsiniz; ¢unkl buylUkanneniz aksam yemegi
O6dulindn gucune sahiptir. Van Swol ve Sniezek (2005) islem suresince insanlarin
etkilendigi 6nem agirhgi degiskenlerini sunmustur. Bunlar “hakemin danigsmana
glveni, danismanin glvenirligi, danismanin hatasizligi, hakemin danigsman ile daha
onceki iligkisi ve hakemin danigmana 6édeme yapabilme guci”dur (Van Swol ve
Sniezek, 2005, Sniezek ve Van Swol, 2001).

Onerinin kullanimi ve degerlendirme stratejileri JAS literatiir(i iginde genis bir sekilde
arastirilmistir. Kullanimin derecesini belirlemek icin kullanilan formal temelli dlgtimler
“OGneri alma” (Harvey ve Fischer, 1997), “Gnerinin degeri” (Yaniv, 2004b) ve “kendi

tahminin 6nemi” (Yaniv ve Kleinberger, 2000)’dir.

Genellikle bir 6neri almanin hedefi iyi bir eylem plani olusturmak ve eylem planindan
emin olmak olsa da, oneri alma uygulamalarinin sonuglari son kararin kesinligi ve
karar hakkindaki gliven oranidir. Oneri kullaniminin seviyesi gibi, kesinligi ve

guvenilirligi de pek cok faktdre baglidir. Kesinlik ile baglamak gerekirse, oneriyi
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sunan kisinin kesinligine karsi dneri alan kisi olduk¢a duyarlidir. Eger gorev belirli bir
sure iginde gerceklesir ve geri donusu de bildirilirse, (Fischer ve Harvey, 1999) ya
da aykiri sonuglarin da bulundugu bir éneri havuzu olusturulabiliyorsa (Harries et
al.,2004) hakem kisi sonug tutarliligina bagli olarak verdikleri dederi yeniden gézden

gecirirler.

Danismanlar ve hakem kisiler tarafindan verilen gliven degerleri de dnemli iligkilere
sahiptir. Hakem kisinin danismanin dederini Olcebildigi tek ipucunun kendileri
tarafindan verilen deger oldugu bir deney tasariminin iginde, danismanin
guvenilirligi, kesinligi belirlerken 6nemli bir deger haline gelir (Price ve Stone, 2004)
ya da hakem kisileri danismanin fikirlerine gére manipule edici olabilir (Van Swol,
2009).

Bir karari tamamlamadan 6nce, insanlar pek cok sey yapabilir. Alternatif yollar
hakkinda bilgi almak amaciyla internette arastirma yapabilir, guvenilir birine
danigabilir ve en sonunda elde edilen tiim veriyi kendi bakis agilarinda toplayabilirler.
Bu islem problemin énemine ve karmasikligina dayanarak gesitlenir. Buna benzer
baska bir islem de gruplar tarafindan bir karar/fikir konsensisi olustugunda
verilmektedir. Grup Uyeleri bir konu hakkindaki fikirlerini 6ne surerler, birlikte ya da
tek baslarina arastirma yaparlar ve sonucgta basarili bir karar konsensisiine

ulagirlar.

Bu tezin amaci éneri bulundugunda gruplarin nasil karar konsensuist olusturdugunu
anlamaktir. Oneri kullanimi ve giivenoyu degisimi JAS’a mi, yoksa yapilandiriimamis
grupla mi iligkilidir? Bu amacla literatir taramasi icerisinde, bireysel karar verme
mekanizmasi (zerinde durulacaktir. Daha sonra alinan Onerinin kullaniimasi,
elenmesi ve glven konseptinin genel tekrari yapilacaktir. Hakem danigsman
sistemleri ve sistem igindeki dediskenleri arastirilacaktir. Grup karar verme
mekanizmalari, dinamikleri ve yapilandiriimamis grup - JAS kiyaslamasi

arastirilarak bilgi algisinin sonuglari belirtilecektir.

Bu calismada, birbirlerinden éneri alma yapisina bagh farkhliklari olan t¢ deney

ortami hazirlanmigtir. Tim katihmcilar son yuz yil icinde gergeklesmis olan yirmi

tarihi olayin gerceklestikleri yillari énce bireysel, daha sonra ise U¢ kisilik gruplar

halinde cevapladiklari bir teste tabi tutulmuslardir. Ortam 1’e katilmis olan

katilimcilar ne bireysel ne de grup karar alma adimlarinda herhangi bir &neri
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almamislardir. Bu ortam literatiirde yapilandirilmamis grup karar verme proseduru
oldugu icin (Keyton, 1999; Savadori et al., 2001; Van Swol, 2009) deney icindeki
analizler igin temel ¢izgi olacaktir. Ortam 2 ve Ortam 3’te dneriler Ortam 2 icin grup
karar verme adiminda, Ortam 3 igin ise bireysel karar verme adiminda verilmigtir. Bu
yolla ilki baslangic onerili (Harvey ve Fischer, 1997; Yaniv, 2004b; Yaniv ve
Kleinberger, 2000), ikincisi ise baslangi¢ 6nerisiz (Harvey et al., 2000; Van Swol &
Sniezek, 2005; Budescu et al., 2003) iki farkhi JAS yapisi saglanmaya caligiimigtir.

Ortam 2 ve Ortam 3 icin gerekli dneriler olaylarin gergek tarihlerini ¢esitlendiren bir
randomizasyon kurali ile hazirlanmistir (Fischer ve Harvey, 1999). Katilimcilarin ayni
oranda etkilenmesini saglamak i¢in Ortam 2 “Soru 1” igin verilen 6énerinin mutlak hata
ortalamasi, Ortam 3 “Soru 1” icin verilen ¢ Onerinin mutlak hata ortalamasina es
tutulmustur. Onerilerin gergek tarihten ortalama sapmasinin da toplam kesinlikte
muamkin oldugunca sifira yakin tutularak, énerilerin rastgele ve herhangi bir grubun

avantajina olmamasi saglanmistir (Ozarslan, 2014).

Her ne kadar o6nerilerin kabull katilimcilar arasinda degisse de, 6neriler hakkinda
ortak alginin olusmasi amaciyla katilimcilara, 6nerilerin konusunda uzman bir
kisiden geldigi sdylenmistir. “Uzman” belirtecinin éneriler i¢in kullaniimasi, uzman ve
uzman olmayan danisman farkliligini ortadan kaldirmak amaciyla aragtirmacilarin
daha 6nceden kullandigi bir yéntemdir (Goldsmith ve Fitch, 1997; Jungermann ve
Fischer, 2005).

138 katilimcidan toplanan, dogruluk ve 6zglvene dayali veriler oturum igi ve
oturumlar arasi sartlarda karsilastiriimistir. Oturum 1°de 48 katilimci, Orutum 2’de
51 katihmci ve Oturum 3’te de 39 katilimci istatistiki yontemler kullanilarak analiz
edilmistir. En ¢ok kullanilan 6neri kullanim élcimleri olan 6nerinin agirhgr (Yaniv,
2004b) ve kisisel tahmin agirhgi (Yaniv ve Kleinberger, 2000) ayrica hesaplanmig
olsa da, eldeki veriler desteklendiriimemis oldugu icin bu Olgcmeler veri setine
uygulanabilir bulunmamistir. Desteklenen veriler ilk yanit (1) < Son yanit (F) < Oneri
(A) ya da numerik yanitlar calisildiginda A < F <l olmalidir. F<A<lvel <A<F
durumlarinda, hedef asimi goérulir ve WoA ve WoE karsilastirilabilir sonuglar

veremez.

Oncelikle, en g¢ok kullanilan éneri kullanim &lgekleri olan énerinin degeri (Yaniv,
2004b) ve kendi tahminin degeri (Yaniv ve Kleinberger, 2000) ayrica hesaplanmigtir.
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OD ve KTD hesaplamalari, ilk énce cevap verip, daha sonra éneri alarak en son final
cevabl alinma prosedirunin uygulandigi tek ortam olan Ortam 2’de tutulmustur. Her
soru i¢cin basglangi¢ cevabi olarak (¢ bireysel cevabin ortalamasi, final cevabi olarak

da grup cevabi alinmistir.

Sonug olarak, Oturum 2 ortalamalari WoA = 2.1499 (SS = 3.0453) ve WoE = 1.867
(SS = 3.193) olarak dl¢ulmustir. Veriler hedef asimi yasanan cevaplar icerdigi igin,

WoA ve WoE sonuglari veri analizinde kullaniimaya uygun degildir.

iki grubun ayni soruya verdigi cevaplar Tablo 3'te gorilebilir. Gruplar final cevaplarini
bazen oneriye uygun sekilde bazen de tersi yonde duizeltmiglerdir. Gruplarin
cevaplari genel olarak ele alindiginda, iki durumun da esit siklikta goéruldugu

gozlemlenmigtir.

Daha sonra demografik yapilarina goére gruplarda baskin bireyin bulunup
bulunmadigi kontrol edilmistir. Bu analiz i¢in birey cevabina esit olan grup cevaplari
sayllmistir. Gruplar iginde, bir bireyin cevabi diger iki bireyin cevaplari toplamindan
daha fazla yer almaktaysa, o bireyin grubunu domine ettigi kabul edilmistir. On yedi

grubun icinde sekiz grupta baskin karakter gorulmektedir.

Bes kadin ve U¢ erkek grubunu domine etmistir. Baskin bireylerin yas ortalamasi
22,4'tUr; yas ortalamasi katilimci yas ortalamasinin Ustinde olsa da, sadece iki
grupta grubun en yash bireyi olduklari gértlmektedir. Cinsiyet, sinif ya da yas

cinsinden herhangi bir baskinlik etkisi gostermemektedir.

Ortam 2 icinde grup karari igin verilen 6énerilerin karsilastirmasi, neredeyse tim
gruplarin verilen dneriden farkli digstnduklerini gdstermektedir. Dolayisiyla oneri

kullanimi Ortam 2 icinde dusuktur.

Grup kararina verilen oneriler ile bireysel kararlara verilen énerilerin Ortam 3’teki
kargilastirilmasi, neredeyse tium gruplarin hem bireysel hem de grup karar verme
adimlarinda belirgin sekilde 6neriden uzak durduklarini géstermektedir. Bu durum,

Ortam 3’Un 6neri kullaniminin dusuk oldugunu vurgulamistir.

istatistiksel analizler sonucu, Ortam 1, énerinin bulunmadigi durum, Ortam 2 ve
Ortam 3, 6nerilerin kullanildigi gruplar arasinda kiglk kesinlik gelisimleri bulunsa

da, bu farkliliklarin istatistiksel olarak anlamsiz olduklari séylenebilir. Dolayisiyla,
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Onerilerin grup karar verme mekanizmalarina etkisi Uzerine daha ayrintili bir

arastirma yapmak mantikli olacaktir.

Ortam 1 ve Ortam 2 arasindaki bireysel kesinlik farki 6nerinin bulunmasi ile
iliskilendirilebilecek mantikli bir diizen sunmamaktadir. Her iki ortamin da bireysel
karar verme adimlari sirasinda her hangi bir 6neri almadiklari gbéz &6nlnde
bulundurulursa, ortalama bireysel hatalarin birbirlerine yakin  olmalari
beklenmektedir. Olusmus olan fark da farkl bir tartismaya aciktir. Ortam 3’te ise,
bireysel karar verme adiminda onerilerin bulunmasi nedeniyle bireysel kesinlik
gelisimleri gorulmektedir. Ayrica en dusik mutlak hata ile iligkili en yuksek standart
sapmanin gorilmesi de, bireylerin ylksek hata oranlarinin hatalarin toplanmasi

sirasinda dustigini gostermektedir.

Bireysel karar verme adimindan, grup adimina gegildiginde ise tim ortamlarin gtiven
oranlarini Ortam 1 i¢in %58,8, Ortam 2 i¢in %122,8 ve Ortam 3 i¢in %14,4 oraninda
artmis oldugunu gdstermektedir ki bu durum da istatistiksel olarak anlamli degildir.
Guven oranlarindaki genel dizenler, dneri ve grup tartismasi ile verilen cevaplarda
daha ylksek glven oranlarinin bulundugunu gdstermektedir. Glven arttigi halde
sinirll miktarda artan ya da artmayan kesinlik daha o6nceki calismalarda da
go6rilmustir (Sniezek ve Buckley, 1995; Heath ve Gonzalez, 1995; Klayman et al.,
1999; Soll ve Klayman, 2004).

Calismanin en 6nemli sinirlamasi 6rneklem grubunun temsil edebilirligidir. Cevaplari
analiz edilen Endustri Muhendisligi 6grencileri kadin agirhiklidir. Ayrica katilimci
havuzunun yas ortalamasi da 21 olmakla birlikte ¢ok dar bir marja sikismistir. Yas
ve genel kiltir agisindan daha genis bir yelpazede bulunan ve cinsiyet agisindan
daha esit bir denek grubu daha agiklayici olabilir. Ortalama yas, egitim slresi,
cinsiyet ve bilgi altyapisi (6rn. MUhendislik 6grencileri — Egitim 6gdrencileri) gibi
sartlarin tavsiye kullanimi ya da grup 6zgiveni konusundaki etkileri farkl bir katihmci
havuzu kullanilarak belirlenebilir. Ayrica gruplarin gesitliliginin saglanmasi ile deneye

yeni boyutlar kazandirilabilir.

Bu calisma yeter sayida katilimciya ulasmanin kolayligi agisindan ders saatlerinden

hemen sonra 4 bdlimde yapilmistir. Her bélime ortalama 45.75 6grenci katilmistir.

Yuksek katihmlar, belirtilen prosedire dikkatin dismesine neden oldugu igin disuk

etkinlige yol acmistir. Sonug¢ olarak 45 katihmci (15 grup) prosedirlere uymama
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nedeniyle analizlerden cikariimistir. Deney sinif ortaminda yapildidi icin, bazi
katihmcilar, diger katiimcilarin cevaplarina géz atma imkani bulmus olabilir. Ayrica
bazi gruplar da yazili ve sézli uyarilara dikkat etmeyerek diger gruplarin
tartismalarini duymus veya cevaplarini gérmis olabilirler. Uglii gruplarin randevu
usuli gelip katildigr uzun suireli ve birbirlerinden yalitildigr bir deney duzenegi

uygulanmasi halinde daha saglam sonuglara ulasilacaktir.

Arastirma tarihi olaylarin tarihlerini tahmin etme Gzerine tasarlanmistir. Dolayisiyla
secenekli goérevler ve senaryo temelli karar verme arastirmalari, arastirma
yapilabilecek diger dizenekleri olusturabilir. Her ne kadar olaylar ¢ok ¢esitli konular
Uzerine odaklansa da, deney Oncesi katihmcilarin  tarihi  bilgileri
degerlendiriimemistir. Bu degerlendirmenin eksikligi ve gruplarin rastgele kurulmasi
analiz igin belirsiz bir temel yaratmistir. Basitge tUm katilimcilarin ayni ortalama tarih
bilgisine sahip olduklari kabul edilmistir. Daha temelli bir analiz i¢in katiimcilarin test

oncesi tarih bilgisi testine tabi tutularak tarih bilgileri degerlendirilebilir.

Deney ortami goérsel ya da sesli kayit alinmasina uygun olmadigi icin kayit
alinmamistir.  Dolayisiyla  bireysel cevaplar ve Onerilerin  tartismalari
belirlenememistir. Yapilandirilmamis bir gruba verilen 6nerinin, grubun bilgi algisi,
tartisma islemleri, grup i¢i baskin eleman ya da liderlik davranigi gelisimi durumlari
Uzerine etkilerini anlamak igin ses kaydi ve bu kayitlarin bir uzman tarafindan

degerlendiriimesi ¢ok énemlidir.

Gruplarin Savadori ve arkadaglarinin belirttigi gibi (2001) karar verme islemlerini
etkileyen “katilim esitligi, karar sorumlulugu, liderlik, uzlagsma arayisi ve bilgi algisi”
gibi degigkenler ve grup Uyelerinin tatmini, bilgi birikimi ag¢isindan homojen —
heterojen gruplar bu ¢alismanin yaklagsimi diginda birakilmigtir. Ayrica éneri alan
gruplan tam anlamiyla kavrayabilmek icin karar alma literatlrd ile ilgili diger
kaynaklar da g6z 6ntnde bulundurulmahdir. Gergek bir danigmanin bulunmasi ve
danismanin 6zguven ve tutarlihk degerlendirmeleri, uzmanlik alani, grup ile guven
iliskileri ve olusturulan karsilikli gliven, édullendirme glcu ve grup tyelerinin birbirleri
ile ve grubun danigman ile iligkileri (Van Swol ve Sniezek, 2005; Sniezek ve Van
Swol, 2001)hakem — danisman sistemlerinden uyarlanabilecek diger arastirma

konularidir.
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Bu tez 1siginda, vyapilandirlmamis gruplarin uzman gorusleri tarafindan
etkilenmeleri arastirilmistir. Bu amag igin, Gg farkl éneri durumu yapilandiriimamis
Ug kisilik gruplara uygulanmigtir. Grup karar verme mekanizmasi 6zellikleri bireysel
karar verme mekanizmasi &zelliklerinden farkh olduklari igin, &neri alan
yapilandiriimamis gruplarin hem hakem danigsman sistemlerinden, hem de
yapilandiriimamis gruplardan kesinlik ve given konularinda farkli olmalari

beklenmisgtir.

Referans noktall ve uyarlamali bireysel karar verme o6nyargilarina bagl olarak
(Tversky ve Kahneman, 1974), benmerkezci Onerilerin yok sayilmasi (Yaniv ve
Kleinberger, 2000) ya da benmerkezci ényargilarin (Kruger, 2003) bireysel ve
grupsal etkileri atildiginda bireylerin Onerileri agirlikh olarak yok saydiklari
gorilmektedir. Ayrica gergcek sudur ki, gruplar JAS sistemlerinde hakem iken bir
Oneri aldiklarinda (Heath ve Gonzalez, 1995; Savadori et al., 2001) ve ayrica bir grup
tartismasi yaptiklarinda guvenleri artmaktadir. Oneri aldiklarinda ya da grup
tartismasi yaptiktan sonra yasanan bu given artisi, bireylerin kendi fikirleri ile
uyusan bagka bir fikrin destegini almalari (Harvey ve Fischer, 1997) ve gruptaki her
U¢ Uyenin harcadigi ¢aba ve zamanin ayni havuzda toplanmasi (Kuhn, Spurlock ve

Sniezek, 1998; Paese ve Sniezek, 1991) sonucu olusmus olabilir.

Sonug olarak, yapilandirilmamig gruplar, éneriler sonucu hedeflerindeki gelisim ve
gliven artisi konularinda JAS ydntemi ile olusturulan gruplara benzerlik
gostermektedirler (Sniezek ve Buckley, 1995; Heath ve Gonzalez, 1995; Klayman et
al., 1999; Soll ve Klayman, 2004). Halbuki bu davranis higbir 6éneri almayan
yapilandiriimamis gruplarda da goérulmektedir. Bu iki durum arasindaki fark ve
prosedirel ve algi farkhliklarinin analizleri, daha ileri arastirmalar yapilarak

gbzlemlenmelidir.
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APPENDIX D: TEZ FOTOKOPISI iZIN FORMU

ENSTITU

Fen Bilimleri Enstitust

Sosyal Bilimler Enstitisu

Uygulamali Matematik Enstitlisu

Enformatik Enstitisi
Deniz Bilimleri Enstitisi I:I
YAZARIN

Soyadi: OZER

Adi: NERGIZ

Bolimi: ISLETME BOLUMU

TEZIN _ADI: HETEROGENEOUSLY INFORMED GROUP DECISION MAKING
UNDER EXPERT ADVICE

TEZIN TURU: Yiiksek Lisans| Doktora

1. Tezimin tamamindan kaynak gosterilmek sartiyla fotokopi alinabilir. \/

2. Tezimin icindekiler sayfasi, 6zet, indeks sayfalarindan ve/veya bir

bélimunden kaynak gosterilmek sartiyla fotokopi alinabilir.

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

TEZIN KUTUPHANEYE TESLIM TARIHi:
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