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Abstract. Fuzzy set theory has been applied in many fields €18 engineering, control
theory and life sciences etc. The fuzzy numbers famdy values are widely used in
statistical applications because of their suitgbfior representing uncertain information.
In this paper, the method of least square usingrsstmic triangular fuzzy number instead
of crisp values for both dependent and independehites and apply linear regression
between rupee exchange rate and gold reserve Bith R
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1. Introduction

Regression analysis refers to a set of techniquregrédicting an outcome variable using
one (or) more explanatory variables. It is ess#yptiabout creating a model for

estimating one variable based on the values ofrath8imple linear regression is
regression analysis in its most basic form, it seduito predict a continuous outcome
variable from one continuous explanatory variald@nple linear regression can be
conceived as the process of drawing a line to sgmtean association between two
variables on a scatterplot and using that line lrsear model for predicting the value of
one variable from the value of the other (explanatariables).

Nowadays the stock market has been called foarelsén many fields due to its
effect on financial challenging and capacity of dicéng its various aspects through
different scientific methods such as genetic atbaorj Artificial Neural Network and
other Meta heuristic algorithms. Many institutiomdaacademic researchers are trying to
propose a method for predicting next day behawbistock indexes in order to be to be
better than the other methods, like a research Mahi et al. [8] did via applying
bacterial foraging optimization technique for pritig stock market and S & P500
indexes in short and long terms, and they madeneati combiner model which its
weights updated by BFO and comparing it with Mubiyer Perceptron (MLP) based
method showed that Majhi et al. method has lessutzive complexity and more
precision to MLP method. Another predicting sysfdni in which counting of complex
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keyword topples and its transformation to prediotk market behavior periodically and

doing real-time forecasting on web has been doonmeSresearchers used text mining
approach [9], their findings investigates effecfsfinancial news in predicting stock

market. Increasing social networks and their pajiylamong people have been led into
new ideas of investigating of effect of the popityaend application of these social

networks that can have on stock market behavior.

Like a work about effect of emotions like hopearfeand worry have on
increasing or decreasing amount of Dow Jones ondlkeday [19] on stock market. The
relation between the tendencies of investors atidities of stock market found by using
a new time scale which operates on updated moodbofit 100 million American
Facebook users between the periods of 10/09/2000/69/2010.

Since Zadeh (1965) [18] introduced fuzzy set thedt has been widely
developed in theory and application (e.g. [1,2,4)1Regression analysis is one of the
areas in which fuzzy set theory has been useddratyu A fuzzy linear regression model
was first introduced by Tanaka [11]. They formutbte linear regression model with
fuzzy response data, crisp predictor data and fyzasameters as a mathematical
programming problem. Their approach was later impdoby Tanaka and others ([12,
13,14,15]). Diamond [6] proposed the fuzzy leastasgs approach to determine fuzzy
parameters by defining a metric between two fuzaynipers. However most of the
articles on fuzzy regression analysis till now lisear programming to estimate the
parameters. When using this approach, each adalitiolnservation results in several
additional constraints, and the linear programmmgblem becomes unwieldy very
quickly.

The rest of this paper is organized as followsSégtion2, the basic concept and
definitions of fuzzy numbers are presented, IniBe@&, fuzzy regression model is given,
In Sectiond, application of a fuzzy regression model is giveinally the conclusions are
presented in Sectidn

2. Preliminaries

2.1. Fuzzy set

A fuzzy setd is defined byd = {(x,124(X)) : XEA, p4(x) €[0,1] }. In the pairk, 1 4(X)), the
first elementx belong to the classical sé& the second elemept,(x) belong to the
interval [0,1], is called membership function.

2.2. Support of fuzzy et
The support of fuzzy setis the set of atk in X such thafu 5(x)=0.

Support &)= { x: p5(x)=0}

2.3. Fuzzy number

A fuzzy setd on R must possess at least the following threpepties.
1. A must be a normal fuzzy set

2. A must be closed interval for evesye [0,1]

3. The support off , °*4 must be bounded.

2.4. Triangular fuzzy number
It is a fuzzy number represented with three poassfollows,4 = (ay, a,, a;) this
representation is interpreted as membership fumetmd holds the following conditions.
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0] a4 t0 @4 is increasing function
(i) @, t0 a5 is decreasing function
(iii) A =, =0
0 forx<ay
% foray =x = a,
— JozTay

1A(X) =4 2

=% fora,<x < ay

Gz~

0 for x = as

FIE

0 a4 If;lt-z ﬂ'ﬂ
2.5. Symmetric triangular fuzzy number
Hix)4
1
0 a, i1y ds .
l—r—'l | r 0
LS RS
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From the above definition the left spread (LS) aigtit spread (RS) are equal,
then the triangular fuzzy number is called symmdtiangular fuzzy number.

2.6. Fuzzy number operationsusing function principle

The function principle was introduced by Chen [b}reat fuzzy arithmetical operations.
This principle is used for the operation of additisubtraction, multiplication and
division of fuzzy numbers.

SupposeA = (a, B &,) andB = (by, by, bs) are two triangular fuzzy numbers. Then
(|) The addition of A and B is
A+B = (athy, a+h,, ag,+b3) where a &, ag, by, b, bs are any real numbers.
(if) The multiplication of AandB is A x B = (c1, &, G3), where T = {aby, abs, abs,
agbs}, cir=minT, g =ab, G=MaxT
If a1, &, &, by, by, bs are all non zero positive real numbers, then
A x B = (aby, &by, aghs)
(i) B = (-bs, -by, -by) then the subtraction oA and B is A- B = (a-bs, a-b,, &-by),
where a,a&,as, by, b, bs are any real numbers
(iv) The division of A and B is A/B =(a, /b,,a,/b,,a,/b,)
(v) For any real number K, K = (Ka, Ka, Ka) if K >0
KA = (Kas, Kap, Kay) if K< 0

2.7. Graded mean integration r epresentation method-defuzzification

If A = (a, &, &) is a triangular fuzzy number then the graded nietegration
representation oA is given by

P(A) = [ay + 4a, + a;]/6

3. Fuzzy least squar efit of a straight line method

Suppose that we are given a data sat {4), (x3, v2),... (x,, v,) of ‘n’ observations
from an experiment. Now we are interested in fiftan straight line by using symmetric
triangular fuzzy numbers in dependent and indepandeiables.

e, ¥ =ai+Db (3.2)
From (3.1), we can find the ‘n’ residuasby

g =y, -¥ =vy;— (@axth), i=1,2,...,n. (3.2)
Now consider the sum of the squares of residualg,(

E=XL, &

E=Xi[# —(az+b)P (3.3)

Note that E is a function of parameteasand ‘b’. we need to find&’ and ‘b’ such that

E is minimum. The necessary condition for E to beimum is given by
3E 8E

EP TS (3.4)
8 L BE o e pe .
The conditionz- = 0 yields:>— = Xy 28:[7: — (a £ +b)]=0
ie., all &7+ bEL, %= L, &% B
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Similarly 2= = 0 yields: &5, ¥+ nb= X, 3. (3.6)
Equations (3.5) and (3.6) are called as fuzzy nbegaations, which are to be solved to
get desired values farandb.

4. Application of fuzzy regression model

There are verbal statements and theoretical argigmestating gold reserves with
exchange values of the currencies of the countridese statements are to be
guantitatively verified. The connection betweenl mechange rates and real gold prices
has not been explored in the extent empiricaldttee. Gold is regarded as a hedge
against the collapse of fiat money [16].

There is a strong correlation between value ofl gmid the strength of currencies
trading on foreign exchanges [7]. The speech of Gluwernor of the Bank of ltaly
explains the strong preference for gold by the regériianks of the countries that in
periods of crisis gold can constitute a sort okres or guarantee “of last resort” for a
country [3] The long term relationship between exue rate of national currencies and
gold reserves with the central banks of the coestdan be studied by a model with
annual average exchange rate of a country as respariable and percentage of gold
reserves in the total foreign exchange reservéseofountry.

Now we are going to fit a straight line betweencpatage gold in the total
foreign exchange reserves of India (X) and Exchaateof Indian rupee for 1 US dollar

(Y).

X | 3.784¢ | 3.406. | 3.2417 | 3.800+ | 6.4452 | 7.5364 | 9.179: | 8.797+ | 7.089¢ | 5.574¢
Y | 44.273| 45.249 40.260 45.993 47.443 45562 47032.409| 60.501] 61.143

The straight line equation is Ya+ bX
Now applying the Symmetric triangular fuzzy numbernsboth X and Y values, then the
required equation ig =at+ bi.

The STEN is #;, #i+1.7i+2) = @ + b (&, %;44,%:42) and the corresponding normal
equations are

L= F i ¥ iy X ire) + 0 Bima(F ) T30, Fia) = Bima(TiFe T Firn TiraFiee). . (41)
na+ bE;le %X 31,8 52) =E?:1(}’e;}’i+1:}’i+2} . 4.2)

Consider the left and right spread values are d &h on both X and Y, then the
equations (4.1) and (4.2) are

a(48.8542,58.854,68.8542)+hb(284.4864,392.1948,532)9
= (2422.8251, 2964.448526.0559)

10a + b (48.8542, 58.854, 68.8542) = (482.7612, 712, 502.7612)
Solving these two equations we get,

a= (41.011, 41.011, 41.011)
b= (1.4042, 1.4042, 1.4042)

21



S.Ismail Mohideerand U.Abuthahir

Using the ranking principle for defuzzifying, wetge

a=41.011 and b= 1.4042.

Hence the required equation is Y = 41.011 + 1.4042X

5. Conclusion

In this paper, a fuzzy regression method using sgmmatriangular fuzzy number
on both dependent and independent variables in application problem are
discussed.
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