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Abstract— This paper considers Interval Analytic Hierarchy Process (Interval AHP) in group decision making for encouraging communication. Interval AHP is suitable method to handle subjective
judgments since the induced results are intervals which can include
uncertainty of given information. The decision makers’ opinions can
be aggregated at some stages of decision making process to reach
consensus. One of the approaches is to aggregate the given judgments considering outliers and from them the group preferences are
obtained. By the other approach, first the individual preferences are
obtained from the respective decision maker’s judgments and then
they are aggregated. In the sense of reducing communication barriers, obtaining individual priority weights of alternatives beforehand
helps decision makers realize their own and the others’ opinions. The
judgments and preferences can be aggregated based on the possibility view or by introducing importance weights of decision makings.
Keywords— group decision making, importance weight, interval
AHP, intuitive judgments, possibility, uncertainty

1

Introduction

In most organizations decision making is made by two or more
people, regardless of whether the organization is public or private and the decision problem is local or global. Although all
members do not need to be located in the same physical location, they are aware of one another and act as a member of the
group which makes a decision. The apparent purpose of the
group is to reach a decision, that is, to choose one alternative
which seems to be acceptable and agreeable for all members.
However, it is sometimes difﬁcult to reach a consensus among
group members [1]. Especially when there are various members who are not face-to-face, there exist some barriers to understand one another. These communication barriers make decision making tough. The technological advancements, such
as computers and networks, accelerate such situations. In addition, the decision makers have some difﬁculties to represent
and recognize their own opinions which ﬁt their intuitive judgments and experiences, because the problems are often very
complicated. It may happen that some members may exaggerate their preferences to inﬂuence the group decision. In this
sense, it is also important to support the interpersonal information exchange, as well as to ﬁnd the optimal alternative,
in the group decision making. As a preparation for the consensus, it becomes necessary to remove communication barriers by representing individual opinions simply and clearly
[1, 2]. This paper concerns on these design phase more than
the choice phase in group decision support system by focusing
on the aggregation of decision makers’ opinions.
The group decision support system is discussed from the
scope of AHP (Analytic Hierarchy Process). AHP is a useful
method in multi-criteria decision making problems [3]. It is
structured hierarchically as criteria and alternatives. The priority or weight for each element of the hierarchy is obtained
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by eigenvector method [3]. Then, the priority weight for each
alternative is calculated with them. The advantages of AHP
are the following two points. It helps decision maker structure
complex problems hierarchically. The decision makers can
give their subjective judgments directly by comparing a pair
of attributes.
The group decision making with AHP is discussed in
[4, 5, 6, 7]. On this assumption, more than two comparison
matrices are given. The decision makers’ individual opinions
are aggregated in several stages of decision making process
by several approaches. It can be done at the beginning stage
by searching consensus on the given judgments. It is also
possible to take the average of individually induced preferences with importance weights of the group members at the
last stage. Between these stages, the decomposed intermediate judgments may be aggregated by voting and so on [2]. This
paper concerns on the aggregations at the beginning and last
stages based on two concepts such as possibility and nominal average. Furthermore, in order to reﬂect uncertainty of
the given comparisons, Interval AHP [8, 9], where the interval
weights, instead of crisp weights in the conventional AHP, are
obtained is applied.
This paper is based on possibility concept in dealing with
the given data and obtained results and consists as follows.
As a preliminary, the deﬁnition and properties of the interval
probability which are used for normalization of intervals are
explained in Section 2. At ﬁrst, Interval AHP as a tool to
represent each decision maker’s preference is shown brieﬂy in
Section 3. Then, in Section 4, the approaches to aggregate various opinions from several viewpoints are proposed. Finally,
the proposed models are tested with a numerical example in
case of a group of four decision makers in Section 5.

2

Interval probability as preliminary

The interval probabilities are deﬁned by a set of intervals as
follows. This deﬁnition is originally proposed in [10] and also
is used in [11, 12]. The conventional crisp probabilities are
extended into interval ones.
Deﬁnition 1 (Interval probability) The set of intervals denoted as {W1 , ..., Wn } where Wi = [w i , wi ] are called interval probabilities if and only if
1)
2)
3)

0≤ wi ≤ wi ∀i
w + w j ≥ 1∀j
i=j i
i=j w i + w j ≤ 1 ∀j.

(1)

From Deﬁnition 1, following two inequalities hold


i w i ≤ 1 and
i w i ≥ 1.
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Deﬁnition 1 is regarded as a normality
condition of intervals
corresponding to the conventional one i wi = 1. It is noted
that in interval probabilities there are many combinations of
crisp values whose sum is one.
The combination of a pair of interval probability sets is denoted as follows.

where aij shows the importance ratio of alternative i comparing to alternative j. The comparison matrix satisﬁes the
following relations so that the number of given comparisons
is n(n − 1)/2.
aii = 1
aij = 1/aji

identical
reciprocal

(7)

Property 1 Combination rule Assuming a pair of interThe decision maker can give his/her judgment intuitively
val probabilities on n elements as {W1A , ..., WnA } and
{W1B , ..., WnB } which satisfy Definition 1, their combination without caring about the relative relations of comparisons.
is denoted as {W1AB , ..., WnAB }. Each of elements is an in- Therefore, the given comparisons are not always consistent
AB
each other. The consistent comparisons satisfy the following
terval WiAB = [w AB
i , wi ] denoted as follows.
transitivity relations.
A
B
w AB
=
min{w
,
w
}
i
i
i
(2)
B
(8)
aij = aik akj ∀(i, j)
w AB
= max{wA
i
i , wi }
In the following, inconsistency means that (8) is not satisﬁed. The proposed models in this paper deals with such inThe set of combined intervals
also satisﬁes
consistency from the possibility view [13].
Deﬁnition 1 so that it is interval probability.
In the conventional AHP, crisp priority weights are obtained
from
the given comparison matrix. They are extended to inProperty 2 Weighted sum of interval probabilities Astervals
in Interval AHP [8, 9]. The given comparisons are insuming m sets of interval probabilities on n elements as
Ak
consistent
each other, that is, they do not always satisfy (8).
Ak
{W1 , ..., Wn } k = 1, ..., m,
and the weights for the sets In order to reﬂect such inconsistency, the priority weight of
as {pk ∀k} where pk ≥ 0 and k pk = 1, the weighted sum
of interval probabilities is {W1 , ..., Wn }. Each of elements is alternative is denoted as the following interval.
an interval Wi = [w i , wi ] denoted as follows.
(9)
Wi = [wi , w i ] ∀i

Ak
w i = k pk w i

(3) For their normalization, they are represented as interval probk
w i = k pk w A
i
abilities so that they satisfy (1) in Deﬁnition 1.
The pairwise comparison is an intuitive ratio of two alternatives so that they are approximated by the following interval.
As far as the sum of weights is 1, the weighted sum of interval


probabilities becomes also interval probability. It is veriﬁed as
wi wi
Wi
=
,
(10)
follows. They apparently satisfy the condition 1) in Deﬁnition
Wj
wj w j
1. The condition 2) holds as follows.
where 0 < w i ∀i and the upper and lower bounds of the ap
 
Ak
Ak
p
w
+
p
w
k
k
proximated
comparison are deﬁned as the maximum range
i
j
i=j
k
k

Ak
k
(4)
= k pk ( i=j wA
+
w
)
[Deﬁnition
1-2)]
with
respect
to the two intervals.
i
j

In the approximation model the probabilities are determined
≥ k pk = 1
so as to include the given pairwise comparisons. Thus, from
The other condition 3) is satisﬁed by the similar way.
the possibility view, the obtained interval probabilities satisfy

 
the following inclusion relations.
Ak
k
pk w A
i +
i
=j
k
k pk w j
Ak
k
Wi
(5)
= k pk ( i=j w A
i + wj )
∀(i, j)
(11)

aij ∈
Wj
≤ k pk = 1
{W1AB , ..., WnAB }

Then, the weighted sum of interval probabilities satisfy the which leads to the following inequalities.
conditions in Deﬁnition 1.

wi
wi
w i ≤ aij wj ∀(i, j)
≤ aij ≤
⇔
w i ≥ aij wj ∀(i, j)
wj
wj
3 Interval AHP
AHP is an approach to multi-criteria decision making problems. The problem is decomposed into hierarchy by criteria
and alternatives. The choice or preferences of alternatives are
induced as a ﬁnal decision from the decision maker’s judgments given as pariwise comparison matrix. The decision
maker compares all pairs of alternatives and gives the pairwise
comparison matrix for n alternatives as follows [3].


1
· · · a1n

.. 
(6)
A =  ...
a
. 
ij

an1
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···

1

(12)

The approximations by the obtaining interval priority weights
include the given inconsistent comparisons.
For any inconsistent comparisons, assuming [wi , w i ] =
[0, 1] ∀i, the above inclusion relation (12) is apparently satisﬁed. A decision maker does not need to revise their intuitive judgments so as to be consistent. When a decision maker
gives completely inconsistent judgments, the obtained priority weights of all alternatives are equally [0, 1]. It represents
complete ignorance and ﬁts our natural sense. Inconsistency
among the given comparisons is reﬂected in the uncertainty of
interval probabilities.

156

IFSA-EUSFLAT 2009
The constraint conditions for determining the interval probabilities are (1) and (12). In order to obtain the least uncertain
probabilities, the uncertainty of interval probabilities should
be minimized. The uncertainty of interval probabilities can be
measured by several indices, such as widths of intervals and
entropy [14]. For simplicity, the sum of widths of intervals
is used in this paper. The problem to determine the interval
priority weights is formulated as follows.

4.1

Aggregation of given judgments

When the judgments which are the comparisons on alternatives in this paper are given, they can be aggregated at the beginning stage of group decision making process. It is usually
said that the smaller group is more efﬁcient since all the given
judgments are reliable and tend not to be too much diverse. As
for the well experienced group, for instance, the standard of
judgments might be previously required or satisﬁed and then
it is useful to aggregate the given judgments at the beginning

I= 
min
i (w i − w i )
stage. From the view of possibility concept, this is a natural
w + wj ≥ 1 ∀j
s.t.
and simple aggregation method. The decision makers can see
i=j i
i=j w i + wj ≤ 1 ∀j
(13) their differences on their giving comparisons.
w i ≤ aij w j ∀(i, j)
4.1.1 Directly aggregation of comparisons
w i ≥ aij w j ∀(i, j)
The approach where the geometric mean of comparisons is
w i ≥  ∀i
taken has been proposed in [4, 5, 15, 16]. Since the aggregated
The greater optimal objective function value is, the more un- comparison matrix satisﬁes (7), the eigenvector method can
be also used to obtain the priority weights. In this section, the
certain the given interval priority weight becomes.
comparisons given by m decision makers are aggregated from
the possibility view by taking their minimum and maximum.

4 Group of Decision Makers

(15)
Aij = [aij , aij ] = [min aijk , max aijk ] ∀(i, j)
k
k
Interval AHP is introduced to the group decision making by
Since the aggregated comparisons are intervals, the incluaggregating individual opinions. Each decision maker gives
sion
constraints (12) can be written as follows.
pairwise comparisons for alternatives based on his/her subjecWi
w
wi
tive judgments. The comparison matrix given by the decision
Aij ∈
⇔ i ≤ aij , aij ≤
(16)
maker k, where k = 1, ..., m, is denoted as follows.
Wj
wj
wj



a1nk
..  ∀k
. 
1

where the aggregated comparisons are interaval and included
in the approximated ones by the interval priority weights. The

(14)
Ak = 
inclusion relation (16) with interval comparisons is an extenaijk
sion of (12) with crisp ones.
an1k · · ·
By solving the revised problem (13) from constraint (12)
into
(16), the bounds of the interval priority weights are obIn the following sections, the given judgments and the obtained.
The approximated comparison with them surely intained priority weights are aggregated at the beginning and
cludes
individually
given comparisons.
last stages of the decision making process, respectively. The
procedures of these approaches are illustrated in Figure 1.
4.1.2 Finding and excluding outliers
1
..
.

···

Q) Are all decision makers (their giving comparisons) reliable?
[Exclude outlying decision makers]
(4.1.2)
Q) Is there any standard scale for comparisons?
[Aggregate comparisons
[Calculate individual priority weights] by their maximum and minimum]
(4.1.1)
(4.2)

Calculate priority weights
Q) Is there any information on importance of decision makers?
[Aggregate priority weights
Yes
by their maximum and minimum]
No
(4.2.1)
Q) Are the importance weights given directly?
[Calculate them from
comparison matrix
on importance of decision makers]
(4.2.3)

[Calculate them from
uncertainty of giving comparisons]
(4.2.4)

Aggregate priority weights
by the weighted sum of individual weights
(4.2.2)

Figure 1: Steps for group decision making
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The decision making with a big group is also required. Instead
of including opinions of all the decision makers in Section
4.1.1, the way to ﬁnd outliers is proposed in this section. The
decision makers whose opinions are apparently different from
the others is called outliers. Such outliers are removed one by
one till the number of removed decision makers reaches the
pre-ﬁxed number. It is noted that the number of appropriate
decision makers should be determined beforehand. Then, the
following function is used to measure his/her outlierness.
maxk aijk
mink=o aijk
+
≥ n(n − 1) (17)
Jo =
maxk=o aijk
mink aijk
(i,j)

The evaluation function Jo represents the amount of extension by adding the decision maker o into the group. The increase of their upper bounds is measured as a ratio since the
comparisons are ratio measure. As for the lower bounds, the
decrease ratio is measured by the same way. The decision
maker {o∗ |Jo∗ = maxo Jo }, who gives the maximum of J
is removed. If there are more than two decision makers who
give the maximum, all of them are excluded. When the number of excluded decision makers reach the pre-ﬁxed number,
the comparisons given by the others are aggregated by (15)
into the interval comparison matrix. The following process is
the same as in Section 4.1.1.
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4.2

Aggregation of obtained individual preferences

way of summing the local weights up to the overall priority
weights. Using Interval AHP in obtaining weights, the overall
weights are obtained as intervals in [17].
The supervisor gives comparisons on the importance of decision makers.


1
· · · b1m

.. 
(20)
B =  ...
b
. 

The pariwise comparisons are relative values and each decision maker gives comparisons based on his/her own standard. In order to deal with these variations of comparisons,
the decision makers’ opinions are aggregated after obtaining
individual preferences from respective given comparison matrix. First, the priority weights are obtained from the individkl
ually given pairwise comparison matrix. The interval priority
1
bm1 · · ·
weights based on the comparison matrix given by kth decision
maker are denoted as [w ik , w ik ]. Each decision maker can rewhere each comparison represents how important is the decialize his/her priority weights on the alternatives, as well as
sion maker comparing to the other.
others’ ones. Then, in order to reach a consensus of the group,
Applying the conventional AHP in [3], the importance
the obtained individual priority weights are aggregated.
weights are obtained so as to make the sum one. Then, the
4.2.1 Directly aggregation of priority weights
following process is the same as in Section 4.2.2.
The Interval AHP formulated by (13) can be used to deterWhen there is not enough information on the importance of
the decision makers, they are aggregated simply by taking mine importance weights. The given comparisons on alternatives aij and the obtained priority weights Wi = [w i , w i ]
their maximum and minimum.
in (13) are replaced into those on decision makers bkl and
(18) their interval importance weights Pk = [pk , pk ], respectively.
Wi1 = [w i , w i ] = [min wik , max wik ] ∀i
k
k
By solving the revised problem (13), the interval importance
The obtained set of intervals are also interval probabilities by weights of decision makers are obtained. The problems to
Property 1. The aggregated interval can be said to give an obtain the upper and lower bounds of the aggregated priority
agreeable result, since the priority weights by all members are weight of alternative i are formulated as follows, respectively.
included in it. This is based on possibility concept and the

w i = min  k pik w ik
assumption that all the decision makers give reasonable infors.t.
k pik = 1
mation. When the individual preferences are very different
p
≤
p
≤ pk ∀k
ik
one another such as in a big group, the widths of the aggrek
(21)
gated priority weights become large so that they are uncertain.

w
=
max
p
w
i
ik
ik
The diversity of opinions is reﬂected in uncertainty of the agk
s.t.
k pik = 1
gregated weights. Based on the individual preferences, it is
≤
p
≤ pk ∀k
p
ik
also possible to exclude outliers similarly in Section 4.1.2.
k
4.2.2 Aggregation with directly given importance weights
When the importance of decision makers and/or their conﬁdence degrees of the given judgments are different, it is better
to reﬂect such information. Therefore, the weighted sum of
priority weights is proposed in the following sections.
When the importance of each decision maker is given by
a supervisor, it is introduced as his/her weight directly. Denoting
the given importance weight as pk ≥ 0∀k, where

p
= 1, the aggregated priority weights are obtained as
k
k
follows.
pk w ik ,
pk w ik ] ∀i
(19)
Wi2 = [
k

k

As far as the weights are normalized so as to make the sum
one, the set of the aggregated priorities is also interval probability by Property 2. The situation that there is not enough
information is also represented by giving all the decision makers the same importance weights 1/m. In the next section, it is
represented differently from the view of interval probabilities.
4.2.3 Aggregation with importance weights by AHP
It is also possible to use conventional AHP and Interval AHP
in order to induce the importance weights of decision makers.
It is easier for a supervisor to give pariwise comparisons on
importance of decision makers than to give their importance
weights directly. The similar idea has been proposed in [6,
16], where a level of decision makers is added to the existing
criteria levels. The importance weights of decision makers are
determined at the level. Then, they are used as weights in the
ISBN: 978-989-95079-6-8

In both problems, the variables are the importance weights pik
included in the obtained interval importance weights. For each
alternative i and its upper and lower bounds, the optimal solutions might be different. Denoting their optimal solutions for
the alternative i as pik∗ and p∗ik , respectively, the aggregated
priority weight is obtained as the following intervals.
Wi3 = [

p∗ik w ik ] ∀i

pik∗ wik ,
k

(22)

k

They are also interval probabilities by Properties 1 and 2.
From the view of interval probability, complete ignorance
is represented as giving all decision makers the same interval weights Pk = [0, 1]. With them, the priority weights (22)
by solving (21) is the same as the directly aggregated ones
(18). Apparently, the aggregated priority weights with importance weights are included in the directly aggregated priority
weights, that is, Wi2 , Wi3 ∈ Wi1 . The results with importance
weights are less uncertain. If any information on importance
of decision makers is available, it is reasonable to introduce
them as their importance weights.
4.2.4 Aggregation with importance weights based on
uncertainty of information
As shown in Section 3, the sum of widths represents the uncertainty of the interval weights. The uncertainty of the given
information may depend on the conﬁdence or expert levels
of decision makers on the problem. It is possible to assume
such uncertainty degree of judgments as the decision maker’s
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importance among the group. The importance weights of the
decision makers are determined by reﬂecting uncertainty of
their information. The decision maker who gives less uncertain comparisons will be evaluated as more important. The
importance weight of decision maker l is as follows.

k=l Ik

(23)
pl =
(m − 1) k Ik
where Ik is the optimal objective value of (13) with the given
information by the kth decision maker and represents his/her
uncertainty
degree.
their sum is one, that is,

 It is noted that

l pl = (
l
k=l Ik )/((m − 1)
k Ik ) = 1. The importance weight of the decision maker who gives interval weights
with great widths becomes small.
The aggregated priority weights are denoted as follows and
also interval probabilities by Property 2.
Wi4 = [

5

pl w ik ] ∀i

pl w ik ,
k

(24)

k

Numerical example

Assuming four decision makers, k = 1, 2, 3, 4, each of them
gives the pairwise comparison matrix on four alternatives, i =
1, 2, 3, 4, shown in Table 1. The interval priority weights Wk
and their uncertainty indices Ik are obtained by (13) and its
optimal objective function value, respectively.
Table 1: Comparison matrices by four decision makers

1

1

1

1

5.1

A1
2 3
1 2
1
A2
2 4
1 3
1
A3
3 3
1 2
1
A4
1 2
1 3
1

4
3
2
1
6
4
4
1
4
4
1
1
2
1
3
1

W1
0.500
0.250
[0.125,0.167]
[0.083,0.125]
W2
0.545
0.273
[0.091,0.145]
[0.036,0.091]
W3
0.571
0.190
[0.095,0.190]
[0.048,0.143]
W4
0.375
[0.219,0.375]
[0.125,0.188]
[0.063,0.219]

1

J2 =13.2
I 1 =0.109
p2 =0.285

J3 =13.5
I 1 =0.190
p3 =0.250

J4 =16.5
I 1 =0.375
p4 =0.168

By (15), the comparisons given by four decision makers are
aggregated and shown in Table 2. The interval priority weights
are obtained by solving (13) with constraints (16). Each decision maker can accept the results more or less, since they are
based on his/her giving comparisons by aggregating them into
interval comparisons.

A (aggregated)
[1,3] [2,4] [2,6]
1
[2,3] [1,4]
1
[1,4]
1

W
[0.333,0.500]
[0.167,0.333]
[0.111,0.167]
[0.042,0.167]

In this example, there are only four decision makers so that
there is no need to exclude any of them. However, in order to
make sure how the outliers are found, the appropriate number
of decision makers is assumed as three so that one of four decision makers will be excluded. The evaluation function values
Jk by (17) are shown in the right column of Table 1. They
represent the changes of aggregated comparisons’ bounds by
excluding each decision maker and are measured as the sum of
increase and decrease ratios. The fact, J1 = 12 = n(n − 1),
tells that A1 does not effect the bounds of aggregated comparisons. Since J4 is the maximum of the four, the others,
A1 , A2 and A3 , are aggregated and the comparison matrix is
transformed from Table 2 into Table 3. The obtained interval priority weights are also shown in Table 3. Since outlier
A4 is excluded, the interval priority weights in Table 3 is less
uncertain than those in Table 2.
Table 3: Aggregated comparison matrix without outlier A4
1

J1 =12
I 1 =0.083
p1 =0.297

Aggregation of comparisons
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Table 2: Aggregated comparison matrix

5.2

A (aggregated)
[2,3] [3,4] [4,6]
1
[2,3] [3,4]
1
[1,4]
1

W
0.522
[0.174,0.261]
[0.087,0.174]
[0.043,0.130]

Aggregation of priority weights

Instead of aggregating comparisons at the beginning stage, it is
possible to aggregate the calculated individual preferences at
the last stage. The obtained individual priority weights shown
in Table 1 help the decision makers realize their own preferences, as well as understand one another.
The aggregated priority weights with and without the importance weights of decision makers are shown in Table 5.
Its left column represents the case with no information on the
importance of decision makers so that they are aggregated directly by (18). The results equal to those obtained by (21)
with Pk = [0, 1]∀k. All decision makers’ individual priority
weights are included in the aggregated ones, Wk ∈ W 1 k =
1, 2, 3, 4. In this sense, the results are easily acceptable for all
decision makers. On the other hand, the right two columns
represent the cases where the importance weights of decision
makers are determined based on Interval AHP and the uncertainty of their giving judgments, respectively. The comparison
matrix for importance of decision makers, B, is given by a supervisor and the obtained interval importance weights, P , are
shown in Table 4. With the importance weights, the priority
weight of each alternative W 3 is obtained as an interval by
(21). The uncertainty of the given judgments, Ik , which is the
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optimal function value of (13) and the respective importance
weight, pk , calculated by (23) are shown in Table 1. The A1
and A4 who give the least and most uncertain information are
considered as the most and least important, respectively. With
the importance weights, the priority weights of alternatives
W 4 are obtained as intervals by (24). The uncertainty of W 3
and W 4 is less than that of W 1 which represents complete ignorance on decision makers’ importance, since their widths of
intervals are smaller. The individually obtained priory weights
are reﬂected depending on their importance among the group.
Table 4: Comparison matrix on importance of decision makers
B
1

2
1

2
3
1

4
4
3
1

P
0.462
[0.231,0.317]
[0.106,0.231]
[0.077,0.115]

W
[0.375,0.571]
[0.190,0.375]
[0.091,0.190]
[0.036,0.219]

Interval AHP W
[0.508,0.517]
[0.239,0.265]
[0.110,0.169]
[0.062,0.131]

3

[2] A. A. Salo. Interactive decision aiding for group decision support. European Journal of Operational Research, 84:134–149,
1994.
[3] T. L. Saaty. The Analytic Hierarchy Process. McGraw-Hill,
New York, 1980.
[4] M. T. Escobarm, J. Aguaron, and J. M. Moreno-Jimenez. A
note on AHP group consistency for the row geometric mean
priorization procedure. European Journal of Operational Research, 153(2):318–322, 2004.

[6] R. F. Dyer and E. H. Forman. Group decision support with the
Analytic Hierarchy Process. Decision Support Systems, 8:94–
124, 1992.

4

uncertainty W
0.510
[0.236,0.263]
[0.108,0.170]
[0.058,0.136]

6 Conclusion
The group decision support system based on Interval AHP has
been discussed. Interval AHP is particularly suitable for dealing with uncertainty of human intuitive judgments. By Interval AHP the priority weights of alternatives and importance
weights of decision makers are obtained as interval from the
given pariwise comparison matrix. The obtained interval priority weights reﬂect all the possibilities in the given information. The approaches of aggregating group members’ opinions
at two different stages have been proposed. At the beginning
stage, the given judgments are aggregated from the possibility
view and the outliers are excluded if there are some. From the
aggregated comparison matrix whose elements are intervals,
the priority weights of alternatives are obtained by Interval
AHP as intervals. The other approach is to aggregate individual preferences at the last stage. At ﬁrst, from each given
comparison matrix the interval priority weights are obtained
by Interval AHP. They represent the decision makers’ individual preferences. Then, they are aggregated based on the possibility view or the average with the importance weights of the
group members. The importance weights of decision makers
can be given by a supervisor directly, from a pariwise comparison matrix for their importance or based on uncertainty of
their giving information. The aggregated preferences by the
proposed approaches help the group members to understand
one another and reach consensus.
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