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1. Introduction
One of the most important new mathematical tools is soft set theory defined by
Molodtsov [1]. Alkhazaleh et al. [2], [3], [4] and Salleh et al. [5] extended their
studies on fuzzy soft sets, while Alhazaymeh et. al [6], Hassan and Alhazaymeh
[7] and Alhazaymeh and Hassan [8], [9], [10],[11], [12], [13], [14] worked on
vague soft sets. Adam and Hassan [15] proposed multi Q-fuzzy parameterized
soft set and Varnamkhasti and Hassan [16], [17] applied fuzzy sets to genetic
algorithms. In this paper we further apply generalized vague soft expert set to a
decision-making problem. Thus decision making problems are now not limited
to certainty data such as goal programming [18], [19], [20], [21], [22], [23], [24],
[25], [26], [27], [28], [29] and data envelopment analysis [30], [31], [32].
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2. An Application of Generalized Vague Soft Expert Set

In this section, we illustrate an application of generalized vague soft expert set in
a decision making problem. We suppose that one of the direct selling companies
wishes to evaluate three products from a manufacturer and choose the most
suitable product for it to market. Its three alternatives are U = {u1 , u2 , u3 },
with three parameters E = {e1 , e2 , e3 }. The parameters ei (i = 1, 2, 3) stands
for “effect of the product”, “utilization of the product” and “ expired date of
the product”. Let X = {p, q, r} be a set of a committee members. After a
few series of consultations, the following generalized vague soft expert set was
constructed.
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Table 1 and 2 present the agree-generalized vague soft expert set and
disagree-generalized vague soft expert set respectively.
Table 1: Agree-generalized vague soft expert set
U
(e1 , p)
(e1 , q)
(e1 , r)
(e2 , p)
(e2 , q)
(e2 , r)
(e3 , p)
(e3 , q)
(e3 , r)

u1
h0.5, 0.5i
h0.3, 0.6i
h0.4, 0.8i
h0.2, 0.8i
h0.3, 0.4i
h0.1, 0.1i
h0.3, 0.6i
h0.1, 0.2i
h0.3, 0.7i

u2
h0.6, 0.8i
h0.9, 0.9i
h0.2, 0.2i
h0.4, 0.7i
h0.4, 0.5i
h0.8, 0.9i
h0.6, 0.6i
h0.2, 0.6i
h0.1, 0.3i

u3
h0, 0i
h1, 1i
h0.9, 0.9i
h0.5, 0.6i
h0.6, 0.8i
h0.3, 0.4i
h0.5, 0.5i
h0.4, 0.6i
h0.3, 0.6i

0.2
0.5
0.2
0.8
0.3
0.6
0.9
0.2
0.5
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Table 2: Disagree-generalized vague soft expert set
U
(e1 , p)
(e1 , q)
(e1 , r)
(e2 , p)
(e2 , q)
(e2 , r)
(e3 , p)
(e3 , q)
(e3 , r)

u1
h0.1, 0.1i
h0.3, 0.4i
h0.3, 0.7i
h0.5, 0.5i
h0.3, 0.6i
h0.4, 0.4i
h0.3, 0.6i
h0.1, 0.2i
h0.3, 0.7i

u2
h0.8, 0.9i
h0.4, 0.5i
h0.1, 0.3i
h0.6, 0.8i
h0.9, 0.9i
h0.2, 0.2i
h0.6, 0.6i
h0.2, 0.6i
h0.1, 0.3i

u3
h0.3, 0.3i
h0.6, 0.8i
h0.3, 0.6i
h0, 0i
h1, 1i
h0.9, 0.9i
h0.5, 0.5i
h0.4, 0.6i
h0.3, 0.6i

0.6
0.8
0.1
0.3
0.6
0.7
0.9
0.6
0.8

We subtract the false-membership function from the truth-membership function and we mark the highest numerical grade in each row as shown in Table 3
and Table 4 for agree-generalized vague soft expert set and disagree-generalized
vague soft expert set respectively. Then, we calculate the score of each product
in agree-generalized and disagree-generalized vague soft expert sets by taking
the sum of the products of these numerical grades with the corresponding values
of λ. We calculate the final score by subtracting the scores of the potential marketing products in the agree-generalized vague soft expert set from the scores
in the disagree-generalized vague soft expert set. The marketing product with
the highest score is the desired product to be marketed through direct selling
by the company.
Table 3: Agree-generalized vague soft expert set
U
(e1 , p)
(e1 , q)
(e1 , r)
(e2 , p)
(e2 , q)
(e2 , r)
(e3 , p)
(e3 , q)
(e3 , r)

u1
0
-0.3
-0.4
-0.6
-0.1
0
-0.3
-0.1
-0.4

u2
-0.2
0
0
-0.3
-0.1
-0.1
0
-0.4
-0.2

u3
0
0
0
-0.1
-0.2
-0.1
0
-0.2
-0.3

λ
0.2
0.5
0.2
0.8
0.3
0.6
0.9
0.2
0.5
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The scores of ui are computed by using the data in Table 3.
score(u1 ) = (0 ∗ 0.2) + (−0.1 ∗ 0.3) + (0 ∗ 0.6) + (−0.1 ∗ 0.2) = −0.05,
score(u2 ) = (0 ∗ 0.5) + (0 ∗ 0.2) + (−0.1 ∗ 0.3) + (0 ∗ 0.9) + (−0.2 ∗ 0.5) = −0.13,
score(u3 ) = (0 ∗ 0.5) + (0 ∗ 0.2) + (−0.1 ∗ 0.8) + (0 ∗ 0.9) = −0.08,

Table 4: Disagree-generalized vague soft expert set
U
(e1 , p)
(e1 , q)
(e1 , r)
(e2 , p)
(e2 , q)
(e2 , r)
(e3 , p)
(e3 , q)
(e3 , r)

u1
0
-0.1
-0.3
0
-0.3
0
-0.3
-0.1
-0.4

u2
-0.1
-0.1
-0.2
-0.2
0
0
0
-0.4
-0.2

u3
0
-0.2
-0.3
0
0
0
0
-0.2
-0.3

λ
0.6
0.8
0.1
0.3
0.6
0.7
0.9
0.6
0.8

Compute the scores of ui by using the data in Table 4.
score(u1 ) = (0 ∗ 0.6) + (−0.1 ∗ 0.8) + (0 ∗ 0.3) + (0 ∗ 0.7) + (−0.1 ∗ 0.6) = −0.14,
score(u2 ) = (−.1∗0.8)+(−0.2∗0.1)+(0∗0.6)+(0∗0.7)+(0∗0.9)+(−0.2∗0.8) = −0.26,
score(u3 ) = (0 ∗ 0.3) + (0 ∗ 0.6) + (0 ∗ 0.7) + (0 ∗ 0.9) = 0.
The final score of (ui ) as follows:
score(u1 ) = −0.05 + 0.14 = 0.09,
score(u2 ) = −0.13 + 0.26 = 0.13,
score(u3 ) = −0.08 + 0 = −0.08,
Thus the management committee decision is to choose product u2 .

3. Conclusion
Research and the development of the application of vague soft set in decision-making
problems are ongoing. This new application not only provide a significant addition to
existing theories for handling uncertainties, but also leads to potential areas of further
research and pertinent applications.
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