USING FUZZY REGRESSION ANALYSIS IN EDUCATIONAL PROCESS

O.M. Poleshuk, E.G. Komarov

Moscow State Forest University,

141005, Mytishchy-5, Moscow area, Russia
olga.pol@bk.Tu, poligd@infoline.su

The purpose of this paper is to develop a fuzzy regression model for linguistic descriptions of the
type: “unsatisfactory”, “satisfactory”, “good”, “excellent”, which may be triangular and trapezoidal
fuzzy numbers [1]. The developed model is suggested to be used in educational process for students’
grades predictions. i}

Let Y; = (u, 1,98, v%), X:= (22,2}, «), 2}), j=T,m i=T,n — be output and input
trapezoidal fuzzy numbers, &; = (bJ,bi,bJ ), 7 =0,m - unknown coefficients, which are defined
as triangular numbers. The linear hybrid model relates ¥ to XJ, 3 =1, m, as follows:

-

Y=&o+&1X1+.-- +(1me.

The model building starts with input and output numbers being exchanged with corresponding
weighted intervals. The weighted interval for the fuzzy number A = (a1,a2.a1,ar) is an interval

[A1, Az], such as 2]
A= -1 Ay = +1
1= 6%1 2 = a2 'G"GR-

We shall define the distance between two fuzzy numbers zi, B with weighted intervals
[A1, Ag|, [Bi, B2] as follows:

f(A,B) = /(A1 — B))2 + (A2 — Bs)2.

We shall consider the function F that equals to the sum of the squared distances between observed
and predicted data over 7 from 1 to n. o '

Optimizational problem is the following: F(b/, b, b%,) = 3%, f2(Y;, ;) — min, &} > 0,
b, >0, j=0,m. The problem can will be solved by the known methods [1].
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Data of triangular and trapezoidal fuzzy numbers are used to illustrate the solutions for
developed fuzzy regression. These fuzzy numbers are students’ grades formalizations [1]. The same
set of data was applied to fuzzy regression and ordinary regression. Therefore, comparisons among
different results can be made. The hybrid regression and the ordinary least-squares regression are
listed below.

Y = (0,0.566,0) + (0.412,0.104,0)X; + (0.466, 0,0)X, + (0.130,0,0)X5, (1)

Sy = 0454, HR=0827, HS, =0.213,
Y = 0.708 + 0.301.X; + 0.428X, + 0.394X3,
Sy = 0949, R=0.808, S.=0.509. | (2)

It can be observed that HR of fuzzy regression is greater than R of ordinary regression model.
Moreover authors believe that the ordinary least-squares regression model is not altogether correct
for students’ grades as all arithmetic operations are incorrect in the order scale.

The true predictions for fuzzy regression and ordinary regression are the following: 90% and
60 % . Thus the developed fuzzy regression model can be used in practice with success.
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