
It is currently assumed that decision behaviors are highly sen-
sitive to the task and to contextual factors, and it is also accepted
that decision makers use strategies in a way contingent in the de-
cision problem, attempting to compensate for precision in the de-
cision by means of effort. This is the main thesis of Payne, Bett-
man and Johnson (1993) in their now classic book «The Adapta-
tive Decision Maker». In this adaptative process decision makers
may ignore information that is potentially important for the pro-
blem, use irrelevant information or distort the information toward
a particular alternative; Payne et al. (1993) propose that in order
to improve decisions it is necessary to favor the degree of fit bet-
ween task demands and subjects’ information-processing capaci-
ties. This can be achieved either by reducing the effort required or
by helping the decision maker to increase the precision of his/her
choice, avoiding bias. The first alternative implies reducing the
tasks’s cognitive effort demands; the second implies either using
external aids or training decision makers. There is abundant lite-
rature on how modifications in a task that reduce effort lead to an
improvement in decisions (e.g., Iglesias, de la Fuente and Martín
, 2000; Russo and Shoemaker, 1989; Yates and Estin, 1996). The-
re is also a wealth of research on the use of external aids (e.g.,

Gambara and León, 1988; Humphreys and Mc Fadden, 1980;
Todd and Benbasat, 2000; von Winterfeldt and Edwards, 1986).
However, researchers have paid less attention to the specific ef-
fects of training for improving decisions (Klein, 1997), despite
the fact that important work has been carried out on the effecti-
veness of training in the solution of problems in general (Nisbett,
1993). As far as decision making is concerned there are two types
of training. The first of these emerges from the tradition of heu-
ristics and biases, and attempts to teach methods of elimination of
biases, or «debiasing». Thus, for example, in order to avoid over-
confidence, subjects are forced to consider all the alternatives
(Koriat, Lichtentein and Fischhoff, 1980). The main weak point
that has been pointed out for this strategy is its poor potential for
generalization to real situations. A second type of training has fo-
cused on normative models or on decision analysis. This type of
training has, at least in certain conditions (structured tasks), de-
monstrated its effectiveness (Means, Salas, Crandall and Jacobs,
1993; Zakay and Wooler, 1984). For example, in a decision task
with uncertainty, Hansen and Helgeson (1996) compared the de-
cisions of subjects with and without training in statistics/probabi-
lity. This comparison was based on the strategies followed, the in-
formation used and the time devoted to the task, and was made
using the Mouse-Lab program (Johnson, Payne, Schkade and
Bettman, 1986), which permits monitoring information process-
sing. The results indicated that subjects without training made ris-
kier decisions, were more likely to use non-compensatory strate-
gies and acquired more information on items irrelevant to the
task.
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The main objective of this work is to analyze the incidence of
training on subjects’ decision making process in a multiattribute
decision task. In contrast to the studies cited above, we shall not
focus on training in specific debiasing strategies or on the training
of some component of the decision making process (e.g., training
in probability), but rather on the possible effect of a more general
training in decision making and decision analysis. Specifically,
this training consists in a 40-hour Analysis Decision course for
first-degree students. For our purposes, it would be relevant to es-
tablish whether students are capable of generalizing their know-
ledge beyond the classroom context, and whether, having acquired
the tools for analyzing a decision, they change their way of dea-
ling with prototypical decision tasks.

Thus, if the course has fulfilled its objectives, if it has been ef-
fective, the way subjects with training approach a multiattribute
decision task should be different from the way decision makers
without training deal with it. How do subjects normally approach
a decision task? Svenson (1992,1999) describes decision making
as a process of «Differentation-Consolidation». From very early
stages of the decision process the decision maker begins to diffe-
rentiate between a possible candidate and the rest of the alternati-
ves. This leads to different treatment as regards the attention paid
and the information gathered in relation to that candidate; the sub-
ject attempts to «create an alternative that is sufficiently superior
in comparison to its competitors» (Svenson, 1996, p. 254). Sven-
son (Op.Cit.) proposes this process for all decision tasks, but es-
pecially for those where there is a conflict between alternatives, as
some attributes favor one alternative and others favor another. The
decision maker begins by identifying a series of markers that in-
dicate where to begin the solution of the problem and that can con-
vert one particular alternative into a candidate. The existence of a
candidate from the beginning of the processing will mean that the
structuring of the information is focused on that alternative, which
is gradually tested to see whether it can serve as the final choice.
On the basis of this differentiation, the decision maker consolida-
tes his/her «pre-decision», increasing the distance between his/her
candidate and the remainder of the alternatives. Consequently, the
probability of an alternative eventually being chosen will be grea-
ter if it has been selected as a candidate in previous stages. The
fact that in the differentiation phase the candidate can be suppor-
ted, favoring it in a biased way, is congruent with the phenomenon
that decision literature has identified as pre-decisional bias or can-
didate heuristic (Gambara and León, 1988; Montgomery, 1983,
1989; Montgomery and Willem, 1999; Russo, Medvec and Meloy,
1996). This heuristic is shown with the eventual choice of an al-
ternative that was considered as «possible» or «candidate» from
the earliest stages of the decision process, and may produce dis-
tortion of the information assessed and lead to analysis of more in-
formation from this candidate to the detriment of the other alter-
natives. Another consequence of this entire process is that decision
makers do not need to examine all the available information in or-
der to reach their final decision (e.g., Dahlstrand and Montgomery,
1984; Elstein and Bordage, 1979; Payne et al., 1993).

Thus, our first hypothesis is that, in a multiattribute decision task,
subjects with training will perform differently from subjects without
training, in that they will analyze all the information available.

A second hypothesis is that subjects that have taken training in
decision analysis will not present an attention bias toward one al-
ternative from the initial stages of the decision process, and will
thus avoid biasing the information. 

Lastly, given that one of the keys to this differentiation-conso-
lidation process is the existence of a marker that acts as a guide
from the initial stages of decision, we shall analyze whether sub-
jects with training, as against subjects without training, are resis-
tant to biasing the information of a candidate if we induce the exis-
tence of a marker. Thus, we shall manipulate this variable, at-
tempting to cause the decision maker to become more involved
with a certain alternative from the early stages of the task –that is,
favoring the existence of a marker from the start of the decision
process. 

Considerations with regard to the task: personalized conflict.
We used as experimental task a prototypical decision problem, re-
presented by a matrix of alternatives by attributes, in which one at-
tribute favors one alternative and another favors a different one.
When we present a matrix of attributes x alternatives, for example
for choosing a flat, we try to achieve that the information is com-
pensated between the different values of attributes; thus, a small
flat would be traded off by a low price, while a high price would
be traded off by more space. However, although these types of task
are defined by the conflict inherent in them, a problem that should
not be ignored is that they fail to take account of the «individual
differences» in such a conflict. Starting out from the same decision
structure for all decision makers implies considering that the task
has the same level of conflict for all, and that therefore the attri-
butes have the same importance for all subjects; we know, of cour-
se, that this is not the case. In order to overcome this problem, we
need to know for each subject his or her order of importance with
regard to the attributes involved in the task, thus enabling us to
construct a task with personalized conflict (León, 1997), as ex-
plained in the Procedure section.
In sum, our question is whether subjects that have been trained on
a decision analysis will follow the same pattern of decision ma-
king as lay subjects in a multiattribute decision task. To this end
we shall analyze the differences between decision makers with and
without training in: the quantity of information analyzed, the at-
tention paid to the different alternatives, the candidate heuristic
and the strategies followed. 

Method

Participants

Students from the Autónoma University of Madrid. In the first
phase of the study a total of 69 students participated: 40 without
training in decision analysis and 29 with such training. In the se-
cond phase we worked with 39 of the 69 participants from the first
phase: 17 with training and 22 without. The students without trai-
ning were all in their first year of a Psychology degree. The pro-
portion of women in this group was 70%. Those trained were en-
rolled on a variety of degree courses (Law, Economics, Psycho-
logy, Philosophy, Computer Engineering, Tourism) and the pro-
portion of women was 61%.

Design and procedure 

The first independent variable is «training», with two levels:
with and without training in decision analysis. It is a quasi-experi-
mental variable. Training consisted in a 40-hour Decision Analy-
sis course for first-degree students, in which participants begin by
studying the characteristics of the decision maker (heuristics and
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biases), moving on to focus on the Decision Analysis procedure,
with and without uncertainty (construction of decision trees or va-
lue trees). A course of this type, as well as contributing to stu-
dents’ academic training, should improve their decision making
abilities. All the participants in the training groups passed the final
exam in this subject, thus confirming that the independent variable
was effectively manipulated. The content of the subject studied by
participants can be found in León (2001).

The second independent variable was «marker»; also with two
levels: with and without marker. This variable was manipulated by
means of the instructions. Half of the subjects, chosen at random,
were given instructions that included an alternative of special re-
levance for them. The aim of this manipulation was to induce a
marker that would guide them towards the candidate alternative.

The dependent variables studied were: 1. Quantity of informa-
tion examined (number of items considered before reaching a de-
cision) 2. Attention paid to the alternatives (number of information
items seen for the chosen alternative and for the non-chosen ones)
3. The candidate heuristic (percentage of subjects in which the al-
ternative that is the candidate in the first phase coincides with that
eventually chosen, this first phase being defined as covering the
first 10 dimensions seen).

The task consisted in the selection of a student, from a group of
six, to whom a grant would be awarded. The information was pre-
sented in a matrix of alternatives x attributes (6x6). Presentation
was made by means of the program Mouse Lab 6.0 (Johnson, Pay-
ne, Schkade and Bettman, 1996). In order to take into account the
fact that the attributes do not have the same importance for all sub-
jects, a personalized conflict task, as described below, was used.

Phase One: Scaling of the attributes. Personalized conflict

In this first phase subjects indicated the importance for them of
a set of attributes, as selection criteria for potential recipients of a
grant. The procedure in this first phase was as follows: subjects
were asked collectively (but in two separate groups: those with

and those without training) to put six attributes in order of impor-
tance. In the instructions they were told to imagine themselves in
the role of a member of the postgraduate grants selection commit-
tee of a prestigious United States university, and place in order of
importance the six attributes normally considered: Grades, Rese-
arch project, Level of English, Experience abroad, Research expe-
rience and Head of department’s report. For each subject, a set of
6 profiles of equally attractive candidates was prepared. This was
incorporated in the Mouse-Lab program, and a diskette produced
for each decision maker with the Mouse-Lab and his or her perso-
nalized matrix (see table 1).

Phase Two: Selection of candidates

Two weeks after the first phase we proceeded to the actual ex-
perimental task: the choice of a candidate for a postgraduate grant,
using the Mouse-Lab program. The task was carried out collecti-
vely in the faculty’s computer rooms, but once again in two
groups, one of subjects with training and one of those without.
Each subject was given his/her diskette with the program and his
or her personalized matrix. Subjects were also given the corres-
ponding instructions, according to the experimental condition to
which they had been assigned (with or without marker). 

The instructions stated the following: «Imagine you are a mem-
ber of the committee that awards scholarships to a prestigious Uni-
ted States university. In recent years the majority of candidates ha-
ve been selected according to faculties: sometimes Philosophy stu-
dents have been selected, sometimes Law students, sometimes
Medical students, and so on. The idea is to select the best candi-
date independently of the faculty to which he or she belongs. In
the final phase of the selection process there will be six candida-
tes remaining. What we want you to do is analyze information on
each student until you reach a decision about who should receive
the grant». For the situation «with marker» the following was ad-
ded to the instructions, if the subject was from Psychology: «The
objective is to select the candidate independently of the faculty to
which s/he belongs; nevertheless, in recent years, coincidentally,
no candidates from Psychology have been selected». This com-
ment was modified according to the faculty from which the sub-
ject came. In this way, we aimed to induce the decision maker to
begin by focusing his or her decision on his/her colleague. This
manipulation is similar to that used by Russo, Medvec and Meloy
(1996) in their work on distortion of the information in a decision
task between products. 

Before beginning the task, and in order to familiarize subjects
with the program, they practiced with the Mouse-Lab in a decision
task with flats. During the task, after each ten items of information
seen, subjects indicated the candidate they would select based on
the information they had so far. The task was considered to have
finished when the subject chose a candidate to receive the grant.
Mean duration was approximately 45 minutes.

Results

For the data analysis, of the 17 subjects with training one was
eliminated as an atypical case; of the 22 subjects without training,
two were eliminated: one because of data recording problems and
another because he did not understand the task. 

Because groups with and without training were not random
groups, we first checked that there were no differences in the de-
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Table 1
Structure for the design of profiles with equal complexity

Candidate Candidate Candidate Candidate Candidate Candidate
A B C D E F

Attribute 1 2 2 2 1 3 2
Attribute 2 1 1 2 3 2 2
Attribute 3 3 1 1 3 2 2
Attribute 4 2 2 3 3 1 1
Attribute 5 3 3 2 1 3 2
Attribute 6 1 3 2 1 1 3

Note. 1: low; 2: moderate; 3: high
Attributes are: Grades. Mean degree-course grades on a scale of 1-3 (1: pass, 2: good,
3: excellent). Research project. Assessed by the doctoral committee of the correspon-
ding department (sufficient, good, very good). Level of English measured by TOEFL.
Requirement of American universities (Range of 150-300: 150 to 200, 200 to 250, 250
to 300). Experience abroad. Three categories (None: Has never left home country. Mo-
derate: Has been abroad on vacation. Good: Has spent at least three months at a foreign
university). Research experience. Three categories (None: This is his/her first project.
Moderate: Works on a research team. High: Works on a research team and has publis-
hed studies). Head of Department’s Report. (Good: Experience of work in research te-
ams, showing high levels of participation and co-operation. Moderate: Experience of
work in research teams, but not particularly participative. Poor: No research team ex-
perience)



pendent variables between psychology students and the rest of the
students in the training group.

A. Quantity of information examined. On checking the assump-
tions before proceeding with a 2x2 ANOVA (training x marker)
for analyzing the data, we detected that the assumption of homo-
geneity was not fulfilled. Due to the great variability of this de-
pendent variable, the most appropriate measure of central ten-
dency is the median (see Table 2 and Figure 1). We found that the
training group from the decision analysis course analyzed more in-
formation (Mdn= 77.00) than the untraining group (Mdn= 50).
Comparing the groups using the non-parametric Mann-Whitney U
Test, we obtained, with a significance level of 0.05, significant dif-
ferences for the variable training U= 126, p= .020. These data sup-
port our first hypothesis, that subjects with training analyze more
information. 

With regard to the variable marker, no statistically significant
differences were found, U= 162, p= 0.210. 

B. Quantity of information examined by alternatives. We next
analyzed the difference in quantity of information examined by
participants for the chosen alternative and for the non-chosen al-
ternatives. Once again, given the non-fulfillment of the homoge-
neity assumption, we applied non-parametric tests. 

Table 3 and Figure 2 show the quantity of information analy-
zed for the alternative eventually chosen and the most-attended
non-chosen alternatives, for each group. Differences between the
means of the two groups (with and without training) for attention
paid (number of dimensions seen) to the alternative eventually
chosen was statistically significant, U= 87.50, p<.05; this was not

the case when comparing the training and untraining group for the
rest of the non chosen alternatives. 

Statistically significant differences were also found in attention
paid to each one of the alternatives for the group with training:
Friedman test, X2 (5)= 70.550, p<.001, and in attention paid to
each one of the alternatives for the group without training: X2 (5)=
85.520, p<.001.

As it can be seen, the alternative eventually chosen is that to
which most attention is paid by groups with and without training,
to a greater extent in the case of the former group. In order to as-
certain whether this difference in attention paid leads to an atten-
tion bias in the decision process, we must investigate whether it al-
ready occurs in the early stages of the process. That is, we must
observe whether the candidate heuristic is produced.

For the variable marker, no significant differences were found
between groups, for any case. Table 4 shows means and medians
of attention for each alternative.

C. Analysis of candidate heuristic. For this analysis we calcu-
lated the coincidence between the candidate alternative after the
first 10 trials (when 28% of the information had been seen) and the
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Table 2
Statistics on quantity of information analyzed for the different groups

Training

With Without Total
Marker n M Mdn SD n M Mdn SD n M Mdn SD

YES 07 81.14 84.00 40.06 10 58.60 57.00 11.75 17 67.88 58.00 28.46
NO 09 70.78 73.00 31.20 10 44.40 44.00 10.74 19 56.89 47.00 25.95
Total 16 75.31 77.00 34.49 20 51.50 50.00 13.16 36 62.08 50.50 27.34
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Figure 1. Quantity of information seen by the different groups (medians)

Table 3
Quantity of information, means and (medians) analyzed for each alternative,

for groups with and without training in decision analysis

Alternatives With training Without training

Chosen 19.13 (21.00) 12.25 (11.50)
1ª attended non-chosen 16.88 (16.00) 12.60 (11.50)
2ª attended non-chosen 12.19 (10.50) 8.3 (8.00)
3ª attended non-chosen 10.67 (10.00) 7.35 (7.00)
4ª attended non-chosen 9.19 (7.50) 5.85 (6.00)
5ª attended non-chosen 7.25 (6.50) 5.15 (5.50)
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Figure 2. Information analyzed for the chosen alternative and non-chosen
alternatives (1 most attended non-chosen, 2 attended non-chosen, 3 atten-
ded non-chosen, 4 attended non-chosen, 5 attended non-chosen)



alternative eventually selected. For all subjects the candidate al-
ternative coincided with the chosen alternative in 45% of cases.
By groups, we observed similar percentages, with no significant
differences. Given the variability observed in the quantity of in-
formation seen by subjects (between 32 and 130 items), we de-
cided to calculate the percentage of the amount of information se-
en by each subject that corresponded to the first coincidence with
the eventually-chosen alternative. This coincidence, in the total of
subjects, occurred when subjects had seen 30% of the information
(median). No statistically significant differences were found by
groups.

Given that no candidate heuristic was found, the above-descri-
bed differences between the group with training and the group wit-
hout must be located at another point in the decision process. With
the aim of exploring this aspect, we proceeded to a more qualita-
tive analysis of the strategies followed by the subjects.

D. Strategies followed by the decision makers. The majority of
subjects with training observed a precise order in their analysis of
the matrix information. 78% of subjects analyzed all the attributes
for all of the alternatives. Moreover, the majority of them combi-
ned this inspection of the information with a strategy by alternati-
ves (63%). Finally, many of them made a pairwise comparison in
order to confirm their final choice (72%). Only one appeared to fo-
llow a non-compensatory strategy. For subjects without training,
we found that 40% followed strategies by attributes, analyzing,
first, all attributes for all alternatives; 45% of subjects followed a
strategy by alternatives, and only one subject completely combi-
ned the two types of strategy. There was a group of subjects
(54.5%) that appeared at one point to have become lost, using no
clear strategy until they began to follow a certain order.  

Discussion 

The main objective of this research was to study the effect of
training in decision analysis, comparing the performance of sub-
jects with and without such training. The study was carried out
using a multiattribute decision task, in which participants had to
select the best candidate for receiving a grant, in accordance with
a series of criteria or attributes. We controlled individual diffe-
rences due to the conflict inherent in this type of task through the
construction of what we have called matrix with personalized
conflict.

Summarizing the results, first of all, it was verified that sub-
jects with training analyze more information than subjects without
training; though all participants examined all the information avai-
lable. The form of presentation of the task, by means of a compu-
ter program, will certainly have made it easier to discover the in-

formation than with an information board. Secondly, the data show
that subjects with training pay more attention to all the alternati-
ves. Moreover, the alternative eventually chosen is that to which
most attention is paid, with statistically significant differences bet-
ween attention paid to this alternative and attention paid to the
others. Thirdly, this attention paid to the alternative eventually
chosen does not reflect the candidate heuristic, either for the group
with training or the group without. A more qualitative analysis of
the data reveals that subjects with training follow more ordered
strategies than those without training. Finally, with regard to the
manipulation of the variable marker made with the intention of
guiding the decision process and observing whether subjects with
training resisted its effect, no significant differences were found in
relation to any dependent variable.

Considering these results as a whole, we can conclude that sub-
jects with training use more information than subjects without it,
following a precise order in their examination of this information
through the application of a clear strategy during the decision pro-
cess, and even combining several strategies, which leads them to
pay more attention to the candidate they eventually choose. Sub-
jects without training examine a smaller quantity of information,
and follow more disorganized strategies. Like subjects with trai-
ning, they too pay more attention to the alternative eventually se-
lected. However, we consider that this result should not be inter-
preted in the same way for the two groups. Returning to Svenson’s
(ops.cit.) theory of Differentiation-Consolidation, this greater at-
tention is produced in subjects with training in the final stages
(that is, in the consolidation phase), more than in the initial stages
(as a process of differentiation), so that it would not be reflecting
a candidate heuristic or pre-decisional bias. Rather, it appears that
what subjects do is attempt to make sure of what they are doing.
Although we did not find evidence of a candidate heuristic in sub-
jects without training either, we did observe that when greater at-
tention is paid it is not due to a process of consolidation, as it do-
es not occur at the end. On the other hand, in relation to the can-
didate heuristic, in similar tasks, in which participants had to cho-
ose an apartment, a coincidence between the candidate alternative
and that eventually chosen was found in a percentage considerably
higher than in our task when more than 25% of the information
had been seen (54% in Dahlstrand and Montgomery, 1984, and
84.61% in Gambara and Léon, 1988). In our study this pheno-
menon was not found. This discrepancy in results may be due to
the fact that it was easy to examine the information with the com-
puter program, and to the type of information presented in the di-
mensions (more difficult to retain, more quantitative), which com-
plicates the discrimination of one candidate alternative from the
others. It was already pointed out that the way the information is
presented affects judgment and choice (Payne et al. 1993). 

As far as the lack of initial differentiation between alternatives
is concerned, this was not modified by the manipulation of the va-
riable marker, which we thought may guide the decision making
process. Although a slight manipulation for involving the subject
more with a given candidate leads to the analysis of more infor-
mation in general, and specifically in relation to the alternative
eventually chosen, these differences do not reach statistical signi-
ficance. Despite basing our manipulation of the variable marker on
that of Russo et al. (1996), it was not sufficient to produce signi-
ficant differences among the groups. One line of research that lies
open would involve the study of keys or markers that may or may
not act as guides in the decision process.
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Table 4
Quantity of information, means and (medians) analyzed for each alternative,

for groups with and without marker

Alternatives With marker Without marker

Chosen 15.94 (15.00) 14.74 (12.00)
1ª attended non-chosen 15.41 (13.00) 13.68 (11.00)
2ª attended non-chosen 11.00 (10.00) 9.16 (8.00)
3ª attended non-chosen 9.71 (9.00) 8.05 (7.00)
4ª attended non-chosen 8.29 (6.00) 6.47 (6.00)
5ª attended non-chosen 7.53 (6.00) 4.79 (5.00)



Finally, some brief comments on the role of training in decision
making; Klein (1997) suggests that training based on the methods
of decision analysis (normative methods) may be useful in certain
conditions: when the elements of the decision problem are well-
specified, when time-pressure is low, when decision makers are
not experts and, particularly, in tasks with conflict. All of these
characteristics are present in the task we have used. However, ac-
cording to Klein (0p. Cit.), this type of training has its limitations
when the task is not well-structured, in complex situations, with ti-
me-pressure and uncertainty, in changing conditions and in a con-
text in which the group or organization must be taken into account. 

In brief, in this study we have found that superior knowledge of

decision analysis leads subjects to deal with the decision task in a
way that differs from the approach of those with less knowledge.
This knowledge was reflected in their different approach to the
task of selecting candidates, which was more systematic and orga-
nized, in an analysis of all the information available, and in a
«consolidation» of the process, as though they were trying to «en-
sure» that what they had decided, they had decided well.
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