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ABSTRACT

The article seeks to determine how time pressudenaissing information in decision-making
affect the behavior of decision makers. Data waeced through an experimental task of
simulating the purchase of a car, which was strectuwith the AHP (Analytic Hierarchy
Process) multi-criteria method in a Decision Sup@ystem. When pressured by time, the
experimental subjects focused on the car of tHeioe; whereas with no time pressure, some of
them rationalized more, used the information, and dot agree with the chosen car.
Assumptions of the Theory of Image justified sonedihgs, indicating that previously
structured images in the mind of the decision makera way to cope with time pressure. Given
the missing information, the use of background Keodge and individual experience were the
most prominent coping strategy.
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1. INTRODUCTION

Whether operational or strategic, decisions am @aany human task. When
specifically examining the process of decision mgkin organizations, it is possible to
note that it has been changing quickly in recemtryeparticularly regarding the speed
of advancement of information technology and comigations. The changeability and
dynamics of the environment in which companies agult in a new business
environment: from the manager and the chief exeeutjreater preparation for the
establishment of strategies and decision makinggsiired (Berto, 2004). Therefore,
when studying the decision-making process one shaat fail to analyze the influences
experienced by the decision maker during this @®cesince there are several
behavioral factors that influence those expectadadke the decision.

The study on decision making in companies has bieersubject of theoretical
and management research, and much has been dsd@red analyzed on the subject.
Simon (1965) reminds us that in order to understaaghagement, it is important to
perceive how people actually solve problems andentcisions. Accordingly, Lobler
& Hoppen (2005) add that research on the decisiakens behavior, human judgment,
and choices currently aim at understanding howhinan mind works in different
situations and with different information, in addlit to observing the results.

According to Fisher, Chengalur-Smith & Ballou (2003 has been
acknowledged that the effectiveness of decisioninggils influenced by several factors,
including the time available before a decision iaden Many decisions in business,
especially in economics and finance have to be mat®er severe time pressure
(Kocher & Sutter, 2006). According to Ahituv, Igtmai& Sella (1998), several studies
have reported the negative effect of time pressurethe effectiveness of decision
making, and the pattern of results is fairly cotesis Studies suggest that time pressure
results in reduced choice and information processas well as in the decrease of the
number of alternatives considered.

Availability of information is also influential ithe decision process. Many of
the day-to-day decisions can involve situations re@hthere is missing information.
According to Korner et al(2007), themissing informationtopic has received great
attention in the research literature on decisioondg@rning the missing information in
decision making, Jagacinski (1991) ensures thatnanwon problem that people face
daily to make decisions is when important pieceisfmrmation are missing.

Given the scenario presented up to now, the resegrestion of this present
study is:"How do decision-making time pressure and missifgrmation affect the
behavior of the decision makerThus, this paper intends to compare two influéntia
factors in decision making - time pressure and imjsgformation - to examine how
these can affect the behavior of the decision maker

The development of the research, based on a tiwsrsamework, is followed
by data collection from individuals characterizeddecision makers for the task that
guided the study: the simulation of a car purchagt) subjects submitted or not to
time pressure and missing information, coveredha rmethod section. After that, the
results obtained with the experiment are presented, these results are further
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discussed and confronted with the literature thapsrts this theme.

It is noteworthy that, to date, no studies havaeskkd these concepts applied to
decision-making in the Brazilian reality, so thiady depicts a challenging idea that is
relevant to be studied, and potentially significémt future theoretical and practical
contributions.

2. THE DECISION-MAKING PROCESS AND ITS INFLUENCES

Organizational tasks are essentially decision-ngakand problem solving
activities (Simon, 1979); they occur all the timeall levels, and they directly influence
organizational performance. Decision making invelagprocess: a sequence of steps or
stages that succeed, called decision-making probtssng a decision is an answer to
problems where problems include a set of choicesngnalternatives (Kingma, 1996
cited in Fisher, Chengalur-Smith & Ballou, 2003).

Simon (1978) stated that decision makers were dintliecause they were not
aware of the total number of consequences of theaisions, and were also limited by
social and personal pressures. Decision makingois atways optimal, but it is
satisfactory in a certain situation or at a certaoment.

Simon's research aimed at simplifying and undedstgn complex decision
making situations in order to meet the needs @afrgel number of researchers who had
been struggling with the same problem, both ingbenomic field and in other areas.
Simon's great contribution was to bring about theciglon-making process in
organizations, since the rudimentary theory offthra, found in traditional economy,
was only good to serve as a basis for market behatudies as a whole, and not for the
behavior of the firm individually. Thus, the studf/the decision-making process in the
firm, conducted by Simon, brought a major breaktlgiofor Economic Science.

Tversky & Kahneman (1974), with a similar thougsihowed that people are
unable to analyze complex situations correctly, wheure consequences are uncertain.
In these circumstances, according to both authoddyiduals seek shortcuts called
heuristics. Thus, Tversky & Kahneman (1974) denratestl that in situations of
uncertainty, human judgment is based on subjectives, which systematically
contradict fundamental propositions of probability.

Continuing in the same line of research, KahnenmehTarersky (1979) showed
that individuals reason differently depending orwhiine problem is presented. The
Prospect Theory then emerged, where risk aversibnazcurs in the field of gains, but
when the possibility of loss is presented to indiisls, they tend to be prone to risk.
This finding was contrary to the Expected Utilithory.

According to Markman and Medin (2001), there is nawarge number of
demonstrations of the limitations in the human siea-making process, and the
publication of the Prospect Theory by Kahneman &wersky (1979) marks a turning
point in increasing the interest and influence syghological models on the decision-
making process.

Bazerman (2004) also shows that heuristics ansebianfluence the decision
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making process, he worked on a reinterpretationthaf findings of Tversky &
Kahneman and he uses cases applied to illustratenluence of the above variables.
According to the author, the rational model canexplain how the decision-making
process actually happens, since it is based oha sssumptions that determine how a
decision should be made, rather than how a decisiactually made.

Although the decision making process has problendvirgp as its scope,
individual subjectivity in decisions is considerabAccordingly, several other authors
(Simon, 1965; Payne, Bettman & Johnson, 1993; Swenk996, Pereira & Fonseca,
1997) address aspects taken by some as factors,byndthers as variables or
constraints, which influence the decision makertta moment of decision making, or
even throughout the decision making process. Saoktains may be individual factors
that limit the quality and quantity of the processch as limits on reflexes and habits,
values, and level of knowledge (Simon, 1965), stréme pressure, involvement with
the task, and mood (Svenson, 1996). The presedy stddresseime pressure and
missing information as factors that influence the decision making @sec

2.1 Influence of Time Pressure in Decision Making

Time factor is a variable that changes in the ngmachics of companies; thus, it
Is increasingly necessary to make decisions iroa stime; i.e., decision makers should
consider this complex picture and its onset quicklgsessing the results of their
decisions to the most extent. Pereira & FonsecQ@7l@nsure that when people are
rushed, they have a tendency to act impulsively, the idea that there is not enough
time to reach their goals or needs gives rise tege chaos:

Hurrying and speeding produce confusion, and ewsigdr time becomes
necessary to solve the problem. The self-impodedidin that there is no
time produces an enormous pressure that leadsito gad its consequences.
(Pereira & Fonseca, 1997, p. 204).

Weber, Smith & Ram (1987 cited in Smith & Hayne91p ensure that time
pressure is commonly implemented through the usetiroé limits imposed on
completing a task. Thus, time pressure is expes@nehenever feasible time for
completion of the task is perceived to be shotiantnormally required by the activity
(Svenson & Edland, 1987 cited in Fisher, Cheng8iwith & Ballou, 2003).

This effect of time pressure may result in the Sgig of the mind” (Kruglanski
& Freund, 1983), meaning that people seek cognitiesure and stop considering
important aspects of multiple alternatives, enggguperficially rather than processing
information in a complete and systematic mannehléfd summarizes the studies on
time pressure in a decision-making process, shothiagnain research contributions on
this topic, as well as the theme and context ircvitiney were conducted:
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AUTHORS THEME MAIN CONTRIBUTIONS

Individuals speed up their processing |of
Decision making in [ information, being more selective, and champge
opportunity-cost (risk) | strategies from a deeper pattern of processing
environments (based on alternatives) to a wider one (basefl on
attributes).

Payne, Bettman & Luce
(1996)

Business decision in a| Time pressure changes the difficulty of the task,
Smith & Hayne (1997) | Decision Support Systeminfluences the decision process, and reduces the
Group time available to make a decision.

The subjects change their strategies of decision
in response to time pressure.

Ordoiez & Benson

(1997) Risk Decision Making

Ahituv, Igbaria & Sella | Decision Making in Air | Time  pressure  generally impairs the
(1998) Force performance of the decision maker.

The pressure of time produces the "closing of
the mind", resulting in unfounded perceptigns
De Dreu (2003) Negotiation Tasks and poor motivation to encode new and releant
information about the preferences and priorifies
of the opponent.

Decision Making in | Time pressure leads to the worst decisions.

Kocher & Sutter (2006) Economy

Under high time pressure, compared to Ipw
time pressure, individuals accelerate the search
for information, using less information, and
staying focused on the most important featurges.

Business probabilistic
inference task with a
higher profit

Rieskamp & Hoffrage
(2007)

Table 1- Summary of studies on Time Pressure in decisiakimg in different
contexts

Source: created by the authors

Table 1 shows that the majority of studies on shikject includes contributions
regarding negative effects of time pressure onddgmsion-making process. Under this
variable individuals tend to change their decisstrategies (Payne, Bettman & Luce,
1996; Ordoiiez & Benson, 1997). Still, time pressuompairs the performance of the
decision maker (Ahituv, Igbaria & Sella, 1998), s#s the mind resulting in unfounded
perceptions (De Dreu, 2003) and leads to worsesaars (Kocher & Sutter, 2006).

2.2 Influence of Missing Information in Decision M&ing

Information constitutes a basic and indispensaggeurce for decision making.
However, in most cases, information that is avéadbr such judgments is limited or
incomplete (Sanbonmatsu et al., 1997). This hapdensexample, when a subject is
asked to evaluate alternatives of a set of dimassibut they are not given complete
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information about the values of each alternativeoss multiple dimensions (Payne,
Bettman & Johnson, 1993).

Birgelen, Ruyter & Wetzels (2000) state that migsimformation is unlikely to
be ignored or denied by decision makers; and skstrdies have shown that decision
makers tend to reasoning based on the assumpttbexdrapolation or will predict the
missing information of other available informatiohable 2 shows the summary of
studies on Missing Information in decision makingjth the main research
contributions on this topic, as well as the thenmel @ontext in which they were
conducted:

AUTHORS THEME MAIN CONTRIBUTIONS
Ahituv, Igbaria & Decision Making in Air | Full information improves performance.
Sella (1998) Force

When there is missing information, the
subjects infer missing information from
available information.

Ebenbach & Moore Judgments of
(2000) environmental projects

The missing information affects the

DEEEI () PUTETESE preference for the options being considered,

Kivetz & Simonson laptop, yogurt, and choic

(2000) of leisure club and_ also tastes and preferences in subsequent
choices.
When in missing information, decisiof-
Choice of qualified makers give more weight to common
Korner et al. (2007) student to receive dimensions (alternatives available in Rll

scholarship dimensions), and examine them before unifjue
dimensions (with missing alternative).

Table 2- Summary of studies on Missing Information in dem making in
different contexts

Source: created by the authors

In Table 2 it is clear that Ebenbach & Moore (20801 Korner et al(2007)
present their contributions with respect to howgshbject reacts when faced with a task
of missing information, i.e., that individuals emnfthis information from information
already available, giving more weight and commomatisions (with information
available) than the unique dimensions (with mismrigrmation).

Kivetz & Simonson (2000) find that contributing nuissing information affects
the preference of choice, and tastes in later elsoaf individuals. Ahituv, Igbaria &
Sella (1998) observed that full information impreveerformance, implying that
missing information compromises the individual  sfpenance of task.
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3. METHOD OF RESEARCH

This study was supported by experimental reseavbich according to Fachin
(2002), is the research method in which variabtesnaanipulated in a pre-determined
manner and their effects are sufficiently contliend known by the researcher to
observe the study, in order to establish causatioglships. Experimental control is
achieved by treating people of all the groups fribke experiment identically, and the
only difference among the groups is the manipulatadable (Cozby, 2006). For
purposes of this study, the manipulated variabldk e two - time pressure and
missing information - the remainder being homogeaimn the experimental groups.

The experiment was structured based on a 2x2 m@atrik missing information
versus no missing information X with time pressueesus no time pressure) to obtain
different experimental groups. Missing formatiorddime pressure variables, given to
the decision maker, when combined are structuretblasvs: (1) task with missing
information and with time pressure, (2) task witlssmg information and with no time
pressure, (3) task with no missing information arith time pressure, and (4) task with
no missing information and with no time pressure.

The experimental task, which consisted of the cimgo®f the cars, was a
decision task that has as alternatives popular, eend as attributes or criteria, their
characteristics. By comparison, the user was askethoose and rank the alternatives
and attributes according to their preference, dsd to state the relevance of their
choice. The methodology used for the decision-ngpkask was the AHP-Analytic
Hierarchy Process - multi-criteria method, whicHowbk to structure decision in
hierarchical levels, determining by the synthedisalues of decision makers a global
measure for each of the alternatives, sorting amafifizing them to the end of the
method (Saaty, 1991).

For the task, we created a Decision Support Sy§iEs$) in order to determine
how decision makers react to time pressure andmgigsformation. DSS's systems are
currently being utilized as a tool for academicesesh seeking to study the behavior of
decision makers. Payne, Bettman & Johnson (19@8¢ sihat one of the key points of
the systems that support decisions is the ideatibo of the strategy being employed
by each individual, that is, what information thedividual seeks, the sequence of
information acquisition, the amount of informatiacquired, and how long the
information was examined. At the end of the deadisizaking task the mapping of the
choices made during the task was analyzed, andesatiqonaire was made after the
experiment with the four experimental groups tookhiae behavior of decision makers.

For the sake of a better understanding of the reeaethod steps, Figure 1
shows a schematic of the route taken, which switts the construction of DSS AHP
MAKH-ER, goes through the validation (math, by uaed of mapping) of the Decision
Support System AHP MAKH-ER, then the experimerglffsending with the mapping
and post-experiment questionnaire, for the subsecamalysis of the behavior of the
decision maker.
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Building and
Falidation of DSS

) ==

-

Group 4

Mepping and Post Experient
Cuestionnaire

Mapping of the Process and (uestionnaire
Analysis

DECISION MAKFR BFHAVIOR

Figure 1 - Schematic of the research method gt®
Source: createdhmyauthors

Afterwards, it shows the AHP MAKH-ER system opevatiand interfaceThe
application of the independent variables - TimesBuee and Missing information - is
presented soon after, as well as the researchcssilajed the experimental design.

3.1 Operation of the AHP MAKH-ER Decision Support §stem

The software AHP MAKH-ERbuilt to research and validated by Corso and
Lobler (2010) allows you to create any kind of decision-makiagkt The underlying
mathematical model was based on the AHP - Analterarchy Process multi-criteria
method, known as AHP Method, which according to jilbgments and choices of
decision makers, ponders the relevance of eacmatiee and criterion, by using a
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matrix. The system supports individuals in the sieci task and helps the researcher in
mapping the decision-making process, through coempatcessesldgs), i.e., the
recording of the movements and accesses made syatemakers.

In the layout of the experimental task (Figure @ lines have the three
alternatives of choice, that is, the three moddlcars available for the choice of
decision-makers, and the columns have the attsbotecach car, i.e., relevant criteria
when buying cars, from Lobler's research (2005).epdéhding on the clicks, the
information remains available.

As the decision maker examines all the values efalternatives of a given
criterion, an automatic pop up screen opens (Fi@)rewith a question asking the
decision maker to make a pair comparison of eastmeht, in accordance with the AHP
methodology. Hence, the decision maker will repngskeom a pre-defined scale, their
preference among the elements compared. Saaty)(l€&9immends that the process of
comparing pairs must be implemented using verbastpns.

AHP MAKH-ER - Tarefa_Compra de CARRO |

CRITERIOS ECONOMICOS CRITERIOS DE QUALIDADE

ACELERAGAD :O'a

100 ki CONFORTO

L ciwogimn |

No Critério CONSUMO - GAS :
[Qual o de maior importancia?

GOL CITY [] PALIO FIRE

Qual a intensidade dessa importancial
|I Consideravelmente mais Importante

Mesma importancia
Um Pouco mais Importante
Consideravelmente mais Importante
Muito mais Importante
= = Extremamente mais Importante —

Figure 2- Task screen of AHP MAKH-ER Task with opening of the judgment
screen on the first level

Source: System developed for the rebear

In the example of Figure 2, the decision maker Wal/e to compare between:
Maintenance/Gol City x Maintenance/Palio Fire, Mamance/Palio Fire X
Maintenance/Celta Life, and Maintenance/Gol CityMaintenance/Celta Life, by
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answering the question: "Regarding the Maintena@déerion, which is the most
relevant?”, in other words, they will judge whicneo contributes more to the
maximization of the criterion, according to theimon.

Then it is asked "What is the relevance of thistem@t That is, how many times
the Maintenance of Celta Life is more relevant ttta Maintenance of Gol City, as in
the example. A pairwise comparison of the alteusastis used with its own linear scale,
which ranges from 1 to 9, and it is called FundataleBcale of Saaty, shown in Table 3.
The numbers of the scale are not available fod#wsion maker, because the study of
Saaty (1991) has previously determined that theasimintensity has a corresponding
representation in values, and that the individegds only to manifest semantically.

Scale Intensity of Relevance Description

1 Same relevance Both tasks contribute equally to the purpose.

3 A little more relevant Experience and judging favor one task in relatian| t
another.

5 Considerably more relevant Experience and judging strongly favor one taskelation
to another.

7 A lot more relevant A task is a lot more strongly favored in relatiorainother.
An evidence favors a task in relation to anothethvthe

9 Extremely relevant

highest level of reliability.

Table 3- Fundamental Scale of Saaty
Source: Saaty (1991), adapted by the author

Thus, according to the AHP Method, the answerscareverted to numbers
within a matrix, given the degree of relevance pndrity that they have , ranging from
1 to 9 (Table 3), and which expresses the numbemefs an alternative dominates or is
dominated by the other (Saaty, 1991). The sameepspcof the pop up automatic
screen, will pertain to the other criteria, whemabe decision maker opens all the cells
of the alternatives of a criterion. So, after goithgough the procedure shown in Figure
3, for all the criteria of a Set of Criteria, a neamparison pop up screen opens to a
higher hierarchical level, i.e., to compare eachd@«riteria (criteria of the Economic
Group and criteria of the Quality Group), to fiyatlompare the last hierarchical level:
the comparison between Economic Criteria and Qu@&litteria Groups.

Finally, the weights are acquired and the conststeri the matrix is checked, a
process called matrix normalization, (Saaty, 199he choice of the final decision
should be based on the alternative with the higbeste (percentage weight). The final
screen of the decision of each user is presentedvastical bar Table of the choice of
the car, based on the alternative with the higkeste, with the percentages of each
attribute that they judged to be relevant durirgttsk.
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3.2 Application of Independent Variables: Time Presure and Missing information

To characterize time pressure, a few conceptsdiraddressed in the literature
were used. Among them, and most importantly, thmatwhich time pressure is
experienced through the use of time limits impdsgdthe completion of a task (Smith
& Hayne, 1997); that in which time pressure is epeed whenever feasible time for
task completion is perceived to be shorter thamiadly required by the task (Fisher,
Chengalur-Smith & Ballou, 2003), and that such tirestriction creates a feeling of
stress and a need to deal with the restrictiomud {Ordofiez & Benson, 1997).

For the task under study, no literature with rafeseto the specific time that
causes the feeling of stress in individuals has lbeend. Maule & Hockey (1993) state
that it is difficult for researchers to determinenwhto vary the time given to provide a
comprehensive estimation of the effects of timesguee in decision making. Thus, they
show that most studies have operationalized tinessure by adopting a given time,
which is any fraction of the usual time to compl#te task, without clearly justifying
this particular fraction.

Based on such considerations and on the measunedhat individuals took to
complete the task in the validation of AHP MAKH-BHRth users, we chose to set
pressure time, by using separatrices, i.e., thertitdist of times checked. To
determine, therefore, the time that would put $wes on the individual, the first
quartile list was determined, i.e., the periodgiwmie corresponding to the 25% lowest
periods of time found, and the mean of this quasias later used. Then, by definition,
an average of 4 m and 45 s. was determined. ftiltyeate the specific scenario and
induce a feeling of stress on the individual, itswdecided that, in addition to the
reduced time to perform the task when submittetdrie pressure, three warnings would
be given. For the task performed with no time pressno time limit was set.

To set a task with missing information, the onestdered was that in which
some values of certain cells of alternative X ciotie were removed, since the literature
states that missing information occurs when noindtirmation is made available to the
individual (Korner et al., 2007). Thus, for the sien of AHP MAKH-ERwith missing
information, some values of certain criteria of scavere randomly (by a drawing)
removed. In the decision-making task interface teptesents the version with missing
information, the decision maker finds "No Value" timat cell. Even so, they must
proceed with their judgment, having to choose betw&vo alternatives offered.

3.3 Subjects and Experimental Design

As the decision-making task is the choosing ofra ttee individuals selected as
experimental subjects should be knowledgeable ef dhbject of decision, that is,
individuals who often buy cars, subscribe to cagazines, are car enthusiasts, and
work in the field, such as mechanics, drivers amdsalesmen, people that have one or
more of these characteristics. The criterion ofkgemund knowledge was therefore
used for the selection of the subjects, while LEE2®05) found this to be an influential
variable. After 20 participants were selected fog £xperiment, they were randomly
divided for the application of the decision-makitask into four groups of five
individuals, according to the inclusion or not dketresearch independent variables
applied in the task (Figure 3).
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TASK With missing With no missing
information information
With time pressure GROUP 1 GROUP 2
. ) GROUP 4
With no time pressure GROUP 3
(Control)

Figure 3 Standardization of experimental group denomamati

Thus, the research design was divided into founggaf experimental subjects,
and each group performed the same task of cho@siay and were differentiated by
experiencing missing information or not, and tinnegsure or not in their task.

4. RESULTS: THE BEHAVIOR OF THE DECISION MAKER

This section shows the results of the decision-nakrocess mapping, by using
computer aid (logs), as for the search for inforomgtand the analysis of questionnaires
made to decision makers at the end of the expetingarch results, when contrasted
with the literature, are described separately by eaperimental group, in order to
examine the differences among the groups subniitedferent variables.

4.1 Process Mapping

By using logs for the answers of decision makénsas possible to find aspects
of their behavior during their judging of which dar choose, as well as tmeanner
which they seek for information i.e., the sequence that the decision maker fatbw
during the process: checking if at first they ggweority to opening criterion or
alternative cells.

The mapping shows the differences in the manneseeking for information
among the groups. In Group 1, which performed &s& tvith missing information and
with time pressure, all experimental subjects ofethe information cells of the AHP
MAKH-ER by criteria (Figure 4), and in the orderwhich they were presented, i.e.,
starting in the first column and so on. It is belid that because of time pressure,
individuals led the opening of cells per critericand in the order that they were
available, so when clicking on the three alterrestiof each criterion, the pop up screen
was already open, optimizing the time of completimg task.
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AHP MAKH - ER

GOL GITY

CELTA LIFE

PALIO FIRE

. [[] soLaimy
‘Qual a intensidade dessa importancia?
| 7|l
Figure 4 Search for Information by Criterion

Source: Systemaleped for the research

In Group 2, which also dealt with time pressuret buth no missing
information, two (2) of five (5) individuals did hdollow this idea of optimization,
analyzing the information through the alternativ@s;ording to the sequence shown in
Figure 5. However, one of them, after a certairetiperhaps feeling that the time was
short, chose to open the cells by criteria, anorder.

Compra de CARRO

CRITERIOS ECONOMICOS CRITERIOS DE QUALIDADE

MANUTENGAQ -s0s ACELERAGAO-0a
2 anos 100 km/f

e ) ) )
) ) G €

PRECO CONSUMO - Gas. CONFORTO MARCA

PALIO FIRE

)
)
)

Figure 5Search for Information by Alternative
Source: Systesnaloped for the research
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In Groups 3 and 4, which did not perform the taskler time pressure, it
appears that some decision makers opted to seshknafion by alternative (Figure 5),
some in the order presented, others randomly, en éaoking for criterion (Figure 4)
but not in order. It is inferred that by not havitighe pressure as a factor, these
individuals sought information as their preferent®eshoose, i.e., whether by criterion
or alternative.

4.2 Analysis of Post-Experiment Questionnaires

The questionnaire administered to the experimesubjects at the end of the
experiment sought to examine the agreement or idisagent with the final car choice
and especially with issues related to missing m&tion and time pressure. These open-
ended questions sought to determine whether irfate of such influences, decision-
makers used any technique or strategy to make gteagier, and if they had not had
such experience, their decision would have beeteheThus, the questionnaires
consisted of the same two (2) questions for alugsp and the others were different for
the four groups (GROUP 1, GROUP 2, GROUP 3 and GR@)) totaling three (3)
questions for G4, which was the control group, {&efor G2 and G3, and seven (7) for
G1, which was influenced by the two variables &f skudy.

The answers were tabulated and grouped accordisgritarities. Then, some
categories were created to represent a certainpgojuanswers. Soon after, the
questions are presented with the answers, in aanoedwith the experimental group, to
highlight the differences found.

When asked if theggreed with the car chosen, shown in the graph of AP
MAKH-ER andif they believed to have made a good choicthe five categories of
answers are shown in Table 1. Overall, of the Zpardents, the vast majority (17)
agreed with the final choice shown in the AHP MAKIR graph It is noteworthy that
of these, eleven (11) agreed to be the car of firefierence, and six (6) for believing
that based on the available information it waskést choice. Only two (2) individuals
did not agree, because one did not agree with #ighis of criteria (1) and another
because that model of car was not a priority ifr faelgments.
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GROUP 1 GROUP 2 | GROUP 3| GROUP 4 Total
) With Ml and With no Ml With Ml With no
Categories With TP and With TP | and With MI and
no TP With no
TP
Yes, because the car chosen 3 4 5 5 11
represents my preferences
Yes, because | believe to
havg c_:hosen the bept 1 1 2 5 6
vehicle, in accordance to the
information given
Yes, because with
information available and
my background knowledge, 1 0 0 0 1
it is the best car
No, because | do not agree
with the weight of criteria 0 0 1 0 1
No, because in my answers
| tried not to give priority to 0 0 0 1 1
the chosen car.

Table 1 - Answers related to compliance with the vehidmsen by experimental
group

Making an analysis by experimental group, it appehat Groups 1 and 2,
submitted to time pressure, agreed on the finaicehan great majority, because it was
their preference of car; while Groups 3 and 4, wmthtime pressure on the task, also
agreed with the choice, but had different opinioegarding the preference of car and
the information presented. Those that have nottinael pressure on the task were able
to better analyze the information available if camga to Groups 1 and 2.

All groups were asked whether they leay difficulty using the system for the
process of choosing the calhe three answer categories were: no difficulty) (lighe
was short (5), and some information was missingl{2$ noteworthy that the majority
(13) of 20 experimental subjects said they did toohave difficulty using the system
during the task, and five (5) of these were respatslin the control group (Group 4). It
should be noted that in Group 1, where time pressind missing information were
dealt with, decision makers reported that only tiptessure had been the difficulty
factor. This may be due to the fact that, betwéentwo variables that were applied to
the task of this group, individuals were more digantly affected by time pressure than
by missing information.

Questions 4 to 7 were in the questionnaire accgrtbrthe Group's exposure to
a particular variable of study. Therefore, only theestions of those respondent groups
are presented here. For Groups 1 and 2, submdtdtettime pressure variable during
the experimental task, the following question waked: Knowing that you had to
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choose under time pressure, did you use any specifiechnique / strategy to
facilitate the task?We obtained four categories, as described in Table

GROUP 1 GROUP 2 | Total
Categories With Ml and With | With no MI
TP and With TP
No technique / strategy 1 1 2
Yes, | conducted the task in the quickest manner 2 0 2
Yes, my knowledge about cars 2 0 2
Yes, | directed my choice to criteria / car of greince 0 4 4

Table 2- Answers on the techniques and strategies usddabwith time pressure by
experimental group

It is observed that the largest number of answé&ygggarding techniques and
strategies to deal with time pressure is direabeithé opening of cells of criteria and / or
favorite cars. That is, to deal with the short pérof time, the subjects make use of their
preferences, which have been previously establisheésl noteworthy that this strategy
was only used by Group 2, which did not have, iditt@h to time pressure, missing
information. As for those who took part in the goowith the incidence of both (Group
1), the techniques to deal with time were to penfdhe task more quickly (2), and to
make use of knowledge about cars (2).

It was also asked to Groups 1 andf 2hey had had more time to choose,
would they have chosen better, and whyAnd there were four categories of answers
among the 10 subjects. The results show that nfastean (6) believe that with more
time to perform the task, their choices would hagen better, because they would have
been able to analyze more closely the criteria/amdhave different answers. For the
remaining respondents (4), more time would not hhegped in choosing better,
because some were inclined to a particular modetanf(2), or worked with cars,
making it easy to choose (1), or even, becauseltbdygiven priority to the analysis of
criteria that pleased them (1).

For Groups 1 and 3, with missing information, itsnaskedKnowing you had
to choose with missing information, did you use angpecific technique / strategy to
facilitate the task? Table 4 shows that most (6) of the experimentajesis in the
groups that performed the task with missing infdrara (10), when facing the task,
made use of background knowledge about the olgacs), or made their choices based
on their experience in the automobile industry.
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GROUP 1 GROUP 3 Total

Categories With Ml and | With MI and
With TP With no TP

Yes, between choosing a vehicle about which | have

information and another that | don't, | have alwelgesen 1 1 2
the first
Yes, what | know about cars and / or the experidnte 4 2 6

have about the subject

Yes, the knowledge | have about cars, because halid
use data offered at all

D

Yes, | chose the car that seemed good to me coirsid
other characteristics

Table 4 - Answers on the techniques and strategies usede&b with missing
information by experimental group

Another strategy used by two (2) respondents wasdose the vehicle that had
information available on that criterion, alwaysadigding the one that did not contain
information.

As for the difference between the two groups thatlid with missing
information, it appears that in Group 1, also sutedito time pressure, the strategy of
four (4) out of five (5) decision makers was to tiseir knowledge or experience on
cars . As for Group 3, which did not suffer timegsure when performing the task, the
techniques used to deal with missing informatioriuded using previous knowledge /
experience (2) choosing the vehicle that had in&tiom available (1), choosing by
what they knew, not using any of the data availdlile and choosing the car that
appealed to their preferences on other criteria I{1yvas noted in Groups 1 and 3,
however, that when the subjects also suffered fmessure (Group 1) to deal with
missing information, they focused on their knowledgnd experience to complete the
task. As for the group that did not have a prasat (Group 3), they were able to better
select their strategies to deal with the issue.

To Groups 1 and 3, with missing information, it wvaso asked ithe missing
information could help improve their choice and why? It appears that the majority of
respondents (7) believe that missing informatioml@¢ohave helped improve their
choice if available. However, two (2) of them safeey could have improved the
process of choice, but would not have changed ttesen model. Three (3) decision
makers responded that missing information would meote made their decision any
better, because of the knowledge they have onutwrenbile industry. They were those
that dealt with missing information, but with nong pressure (Group 3), which may
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explain that only with missing information this supplied by the individual's
background knowledge.

Now that results obtained by the experimental grobape been presented, in
order to better understand the behavior of thestmtimaker, we may proceed to the
next section, where we will discuss the main figdirand reference them with the
literature on this matter.

5. DISCUSSION: CONCLUSIONS REGARDING THE FINDINGS OF THE
EXPERIMENT

5.1 Time Pressure Behavior

It was found that experimental subjects who expeee time pressure, in most
cases, sought theformation by criteria and not by alternative, as observed in most of
the group with no time pressure. Those who staaeckssing the informatiohy
alternative, after a certain timeshangedto opening the cells usirgiteria, in order to
prolong the restricted period of time. Edland & Ssen (1993) state that when time
becomes exclusively short, the third step of dgahith the situation (aftesicceleration
and selection is to change strategiesas Ordofiez & Benson (1997) have observed.
Accordingly, Payne, Bettman & Luce (1996) reporatthwhen under severe time
pressure, people accelerate the processing ofmatown, become more selective, and
change strategies to a deeper pattern of procedsisgd on alternatives, to a broader
pattern, based on attributes (criteria).

It is possible to note that when under time pressurdividuals make their
choices based on their previous preferencese., on those previous choices that they
already have in mind. There are several momentshach this occurs. Initially, it may
be observed that the correlation of these subjeittsthe chosen car is given because it
represents their priorities. Subsequently, mosist@at makers say they use the strategy
of directing their choices to criteria / car of f@ence, when experiencing time
pressure. These findings can be justified by theofh of Image, which asserts that
decision makers already have in mind representaton schemes, calledages(Seidl
& Traub, 1998), and from there, they lead theirisiea making process to attain a
certain goal that has been pre set.

When Loébler (2006b) verified through an experimieotv individuals deal with
information in a decision process, he proved thahdgressions committed by the
experimental subjects are driven by prior expeatatiand goals. His findings show that
decision makers use the strategic image that cdnoes the Theory of Images to
achieve a certain goal. The strategic image, acoptd Seidl & Traub (1998), refers to
the tactics and plans of the decision maker, thahe means they use to try to achieve
the goals of the trajectory image.

For this same reason, the Theory of Images canb&ss®een, and perhaps quite
clearly, when some decision makers, if not moghem, say that if they had more time
to accomplish the task, this would not help thenkena better choice, because they
were already inclined to a certain model of cauug;ithe Theory of Images can explain
the findings of this study, regarding the use ofvpus preferences to face time
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pressure.

Other techniques for dealing with time pressureewalso observed. Some
individuals stated that, when faced with such sitma theyused their knowledge
about the object Such respondents were those belonging to Grouwhigh, in
addition to time pressure, also suffered missinigrimation; specifically, those in
Groups 1 and 3 revealed that the use of knowledggetiie main strategy, as discussed
later. By performing an experiment to evaluate tnéormation processing of
individuals with different levels of knowledge, Uéb (2005) found that those with
more knowledge, since they have more knowledgetaheuobject in question, tend to
disregard the objective information provided by thgstem and use their prior
knowledge about the subject. The findings of thila@umay be well justified in the use
of prior knowledge as a strategy for dealing withe pressure, since the respondents
were individuals who had good understanding ofsthigiect matter.

The explanation can come from the findings of Tker& Kahneman (1974),
according to both authors, individuals seek shdstaalled heuristics. The rational
model cannot explain how the decision-making precagtually happens, since it is
based on a set of assumptions that determine rdegision should be made, rather than
how decision is actually made.

Another strategy of the decision makers was to rapiish the task more
quickly, which speeds up the processing of inforama{Payne, Bettman & Luce, 1996).
Because time is perceived as being shorter (Fi€gngalur-Smith & Ballou, 2003),
one must limit the time for the task (Smith & Hayid®97). In this regard, De Dreu
(2003) ensures that under time pressure, individ@ae less motivated to process
information systematically, being more influenceyg dognitive heuristics, and thus
spending less time making decisions. This is cawated by Rieskamp & Hoffrage
(2007) when they state that under high time pressuividuals accelerate the search
for information, using less information, and stayifocused on the most important
features.

It was observed that respondents who suffered piressure, as well as missing
information, were more affected by time pressurgdhan missing information, when
asked about the difficulties encountered when ugimg AHP MAKH-ER in the
selection process. This finding may be due to tgative behavior that time pressure
causes on individuals, like the closing of the m{Kduglanski & Freund, 1983), the
feeling of stress (Benson & Ordoéiiez, 1997), whichsequently leads the individual to
fault and bad judgments (Ahituv, Igbaria & Sell®98), preventing the complete and
profound processing of information (Kocher & Sut@006). Thus, such feelings can be
more noticeable by the individuals than missinginfation, when in a decision making
situation.

5.2 Missing information Behavior

The answers of subjects, who experienced missifagnration to perform the
task, show that their backgroundowledge as well as the experience that the
individual has regarding the object of choice, & tmost frequently used coping
technique. The strategy of using prior knowledge experience is briefly discussed by
Hsu & Mo (2009). The authors sought to examine lranwsumers perceived missing

JISTEM, Brazil Vol.8, No. ept/Dec2011, pp581-604 Www.jistem.fea.usp.



600 Corso, K. BLdbler,M.L.

information in print ads and in fashion magazingging to identify how missing
information affected their decisions. In generansumers who had high levels of
involvement with the advertising tended to give enattention to missing information
and were more likely to seek information. On theeothand, consumers who had lower
levels of involvement tended to ignore the missifgrmation. Regarding this, Hsu &
Mo (2009) argue that missing information could b#eired through previous
experiences with decision making. Such strategy dermonstrated in this study to
address missing information.

Another coping strategy verified twice in the pegperiment questionnaire was
that, given the missing information, decision makerefer to choose the alternative in
which information is available for that criteriaiotally discarding the one in which the
information is missing. This finding concurs witlbker et al. (2007) who confirmed
that the individuals give more weight to those asp@& common (with available data)
than the unique dimensions (with missing informakio

Even though verified by only one experimental sabjet is important to
underline that, to deal with the missing informatithe subject used knowledge of the
object, totally rejecting the data available in tABIP MAKH-ER during the task,
showing extreme self confidence. The same indiVidslzowed similar behavior
reporting difficulties with the system, which wasnsidered confusing and not designed
by a person knowledgeable about cars. This selidmmce is a concern highlighted by
Loébler (2006b) that decision makers have valuebeavily rooted in their knowledge
structure, that they guide all subsequent processesing them to remove information
that does not suit their beliefs or to overvaluermation that does. In this study, when
dealing with missing information, the subject wamfadent to disregard information,
even those that were available in the system,\betign their prior information.

The explanation for the behavior described abovebsafound in Tversky and
Kahneman (1974) and Bazerman (2004) when they iexplat some individuals'
decisions are based on the available heuristicctwlgads to ease of recall bias, i.e.,
individuals base their decisions on those mostvimemories, while disregarding those
that are less available, but that may be impoftarthe decision.

Self-confidence was also observed in the questl@t aisked whether the
missing information would help improve the choi&®me decision makers said that it
could even improve the choice, but it would notrafethe chosen car. Note here that if
the information was not missing, such informati@uld qualify the decision-making
process, but would not reach the final choice efitidividual, who is confident in their
judgments. The same applies to those who respotitedthe missing information
would not improve their choice because they aresggpn the field of the object in
question, which shows overconfidence in their ownwdedge. Again, in Lobler (2005)
may lie the justification for the decision makes&df confidence, in which individuals
with more knowledge, grounded in their knowledgeudlihe object of the decision, use
more of their own knowledge on the subject, causivagn to disregard even more the
information provided by the DSS.
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'”SZﬁ’gk‘)?eem DECISION MAKER BEHAVIOR THEORETICAL BASIS
Searches information by criterion Edland & Svenson (1993);
Changes strategy (alternative [to Ordéfiez & Benson (1997);
criterion) Payne, Bettman & Luce (1996)

Seidl & Traub (1998) and
Chooses based on previous preferenges Lobler (2006b) Theory of
Image

Lobler (2005)

0Fayne, Bettman & Luce (1996
De Dreu (2003); Rieskamp &
Hoffrage (2007)
Kruglanski & Freund (1983) -
Feels Time Pressure more than Miss|ngClosing of the MingOrdofiez
information & Benson (1997) Feeling of
stress

Hsu & Mo (2009)

Uses background knowledge about the
TIME PRESSURE | object

Accelerates the  processing
information

Uses background knowledge apd
experience

MISSING Chooses the alternative in whig¢h
INFORMATION information is available

Kdrner et al (2007)

Lébler (2005);
Lobler (2006b)

Shows self-confidence

Table 4 - Summary of results of the experient with theoretical
underpinning and references

Table 4 is presented in order to demonstrate & siew of this study, with two
independent variables of the experiment and the firadings about the behavior of the
decision maker, verified in the mapping process enthe questionnaire with open
questions, which was applied after the experimentyell as the theoretical foundations
that underpin these findings.

6. FINAL REMARKS

Although it may be considered an exploratory warkts essence, since it is the
first time these variables have been tested irziBri&is important to note here some
conclusions that could guide research followinggame line shortly. The results of this
study provide evidence to state that decision nsakave specific strategies for dealing
with time pressure and missing information. Und@etpressure the individuals sought
information on criteria, or they changed their ®gy: starting by alternative and then
by criterion. When under time pressure, the expemiial subjects focused on the car of
their choice; whereas with no time pressure, sohteem rationalized more, used the
information, and did not agree with the chosen car.

Assumptions of the Theory of Images also justifsesne findings, indicating
that previously structured images in the mind @& tkecision maker, which represent
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their preferences, are a way of coping with timespure. Still regarding this variable, it
was found that decision makers speed up the progestinformation, performing the

task faster, and thus feeling the time pressureenmaensely, in the form of blocking

the mind and having a feeling of stress, than tiesimg information when subjected to
both variables.

Given the missing information, the use of backgmbknowledge and individual
experience was the most prominent coping strategys frequently, but it deserves to
be emphasized, self-confidence was also noted nimessubjects when experiencing
missing information during the task and the chodafethe alternative in which
information was available (when compared to otler@ative with no information). In
this regard, given the time pressure and missifgrnmation that decision makers face
daily, the strategies that emerged in this study mame perhaps to facilitate the
understanding of some kind of future action ofdleeision maker.

Among all the limitations related to a scientifiotk, the main limitation of this
study is the fact that experimental research irfitlé of social sciences was conducted,
where total control of the dependent and independanables is something virtually
impossible to happen (Trivifios, 1995). However, saight to address this issue
properly, within the limits of social science resdga Another limitation is the low
number of experimental subjects, which entails ibdgges of replication of the study
with a larger number of subjects.

Another point to note as a suggestion for futurseaech is the possibility of
evaluating more carefully some issues that emeirgéus study and seem to be related
to influences of heuristics and biases adresset@ivieysky and Kahnmann (1974) and
Bazerman (2004), for example, disregard for thermhtion system and use of prior
knowledge on the subject. Another approach mayhbedude the theory of prospects
in this type of experiment, because it may bringheoexplanations related to the
behavior of decision makers from the presentatianformation. Also, it could include
feelings of loss and gain in the decision undeetpressure and missing information to
see how decision makers would react as of the éahthese two variables based on
theory proposed by Kahnemann and Tversky (1979).

Regarding collection techniques to be used to stindy time pressure and
missing information in decision making, it is sugtgel a further study with qualitative
methods such as interviews and observation, whiotv andividuals to evoke revealing
features. It also proposes the study through tleeofi® protocol analysis, a technique
known as “the think-aloud method”, which suggestdlecting information about
people’'s thoughts during a variety of cognitivek$ad he verbalization process reveals
the assumptions, conclusions, misconceptions athlgms that users face when
solving problems or performing tasks (Ericsson &&mn, 1993), which in the context
of this study would provide a better understandiofy the behavior of the
decisionmaker, allowing, perhaps, to find the lsdsitegies to cope with time pressure
and missing information.
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