
International Journal of Pure and Applied Mathematics

Volume 98 No. 5 2015, 15-18

ISSN: 1311-8080 (printed version); ISSN: 1314-3395 (on-line version)
url: http://www.ijpam.eu
doi: http://dx.doi.org/10.12732/ijpam.v98i5.3

PA
ijpam.eu

APPLICATION OF Q-FUZZY IN INVESTMENT

DECISION FOR MIDDLE INCOME GROUP

M. Muthumeenakshi

Commerce Division
School of Social Sciences and Languages

VIT University
Vellore, 632 014, INDIA

Abstract: Every day new research comes into the research arena with the
application of fuzzy logic. Fuzzy is hot idea in the today market. The superi-
ority of fuzzy logic rests on its application. It changes its mode of application
according to the research area. In decision making process, it acts as a predom-
inant tool. Here we are going to apply a new inventory in Fuzzy logic called
Q-Fuzzy in the investment decision making. In this paper, how to make an
optimal investment decision using Q-Fuzzy has been carried out.
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1. Introduction

Zadeh[5, 6] introduced fuzzy set in his study. Attanassov [1] presented intu-
itionistic Q-fuzzy sets and some operations in it. Later many researchers [2, 3]
using the notion of Q-fuzzy for extending some algebraic applications. Megha
Goyal and Anukrati Sharma [4] discussed the Investment Behavior of Middle
Income Group towards Different Kinds of Investment Avenues. In this paper
the notion of Q-fuzzy Set is used for decision making situation and Q-Fuzzy
Decision (QFD) set is introduced for optimal investment decision.
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2. Q-Fuzzy Set and Q-Fuzzy Decision Set

In this section, we present the basic definitions of fuzzy set and Q-fuzzy set.
The definition of Q-fuzzy decision set of a set is also introduced.

Definition 2.1. (Fuzzy subset, see [5]) A fuzzy subset µ in a non-empty
set X is a function µ : X → [0, 1].

Definition 2.2. (Q-Fuzzy subset, see[2]) A Q-fuzzy subset µ in a non-
empty set X is a function µ : X × Q → [0, 1], where Q is any non-empty
set.

Definition 2.3. (Q-Fuzzy Decision (QFD) set) A Q-fuzzy decision(QFD)
set of X denoted by QFD

X and is defined by

QFD
X =

{

µQFD

X

(x)/x : x ∈ X
}

,

which is a fuzzy set over X, its membership function µQFD

X

is defined by

µQFD

X

: X → [0, 1]

and

µQFD

X

(x) =
1

|N |

n
∑

j=1

µX(x, qj).

Here qj ∈ Q and N is no. of characteristics influences the particular population.

3. Analysis of Investment Alternatives using Q-Fuzzy

In this section using QFD-set , we are going to choose most appropriate in-
vestment avenue for the middle income group among the various selected in-
vestement alternatives. The following algorithm has been introduced for the
purpose of selection.

1. Design a Q-Fuzzy set over X.

2. Construct the QFD-set QFD
X .

3. Choose the optimum membership value from QFD
X .

The investment characteristics are defined by collecting the preferences to-
wards the selected investments from the middle income group. For this, the
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questionnaire method of data collection was adopted. The questionnaires were
distributed to 75 investors using random sampling method in Vellore district.

Five major varieties of investment avenues namely Life Insurance, Post
Office Savings, Fixed Deposits in Bank, Mutual Funds and Gold have been
identified. In symbolic form, these are noted as I1, I2, I3, I4 and I5 respectively.

The criteria for the preference of investments are indicated as Recurring
Cash Flow, Sustainable Growth, Low Capital Expenditure and Tax benefit.
These are denoted as C1, C2, C3 and C4 respectively.

Step 1: To apply QFD Set in Investment decision, frame the universal set
X and the non-empty set characteristics set Q as follows.

X = {I1, I2, I3, I4, I5} and Q = {C1, C2, C3, C4} are the investment avenues
and the parameters used for analyzing the investment characteristics by the
investors respectively.

Based on the responses, the I1 (Life Insurance) having the characteristic of
Sustainable Growth, Low Capital Expenditure and Tax benefit, the I2 (Post
Office Savings) is having the characteristic of Recurring Cash Flow, Low Capital
Expenditure and Tax benefit, I3(Fixed Deposits in Bank)is having the charac-
teristic of Recurring Cash Flow, Low Capital Expenditure and Tax benefit, I4
(Mutual Funds) is having the characteristic of all the 4 selected criteria and I5
(Gold) is having the characteristic of Sustainable Growth, Low Capital Expen-
diture.

Step 2: Membership values have been assigned based on the average values
which are given by the respondents towards the selected avenues. The follow-
ing table shows the respective membership values for the investment avenues
against their influenced characteristics .

X ↓ Q → C1 C2 C3 C4

I1 0 0.57 0.64 0.93

I2 0.25 0 0.86 0.87

I3 0.47 0 0.71 0.87

I4 0.13 0.41 0.60 0.48

I5 0 0.91 0.56 0

Step 3: The QFD-set QFD
X has been attained using the definition 2.3.

QFD
X = {0.713/I1, 0.660/I2, 0.683/I3, 0.405/I4, 0.735/I5}
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It is clear that the decision values from Q-Fuzzy Decision set reveals that
the Gold and Life insurance are having more membership values among the
other selected avenues.

4. Conclusion

The middle income group people are most attracted by the gold and Life in-
surance investments. They felt that the gold investment is having sustainable
growth and Life insurance covers the risk and both are considered as safe de-
posits. The combination of these will help the middle income group investors
in a better manner.
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