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Introduction

Data classification is one of the most critical subjects in machine learning
and statistics. Several methods have been suggested for classification. One of
the appropriate and efficient methods is logistic regression for crisp variables.
But a big part of data in psychology, Sociology, clinical research, etc., is vague
and random. In these cases, the classification is also vague, and the essential
assumptions of logistic regression are invalid. In this paper, we generalized
ordinary logistic regression to fuzzy random variables. We may consider
response, error, or independent random variables or parameters non-precise.
We tried to fit an appropriate logistic regression model for a case of fuzzy
random variables and to determine the recurrent relations such that the
possibility of updating the model was provided.

Material and Methods

It is a well-known fact that @ is a fuzzy number if and only if the 1-cut
set isn’t empty and for all (0 < a < 1), a-cut set is a closed and bounded
interval (Goetschel and Voxman, 1986). An especial case of fuzzy numbers
is L-R fuzzy numbers where L and R are non- increasing nonnegative real
—valued function on [0,00) (Taheri and Mashinchi, 2007). The set of fuzzy
number is denoted by F(R). The function X* : Q — F(R) is called a fuzzy
random variable, if is measurable (Joo and Kim, 2001). A triangular fuzzy
random variable is denoted by X* = (XL, X, XYY if X* X and XVare three
random variables (Hesamian and Akbari, 2022).

Results and Discussion
In the remainder, Y is response random variable, X is a vector of independent
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random variables, €* is fuzzy random variable and i = E(Y|X) = @' X @ .

Lemma 1: Under the conditions of the above model if € is a fuzzy number,
¢ = (m*;a,b)Lr, with the support of [0, 1], then w = ln(l‘_‘ﬂ) =0F'x®é€ isa
fuzzy number with the following membership function

1

L(mf 1+e—¥ ) 1 <
w(y) = a ) e =
——m
R( 1te by )’ 1+ify > m,
Theorem 1: Suppose (X1,91), ..., (Xpn,yn) are n independent observations

of model Y = X @ ¢e*, B = (Bo,...,0m), and & are triangular fuzzy
random variables, & = (e;; X, XY)r, where ¢; is the center of error(=0)
and X}/ and XV are uniform random variables on (0,1). The least-square
estimate of B of w = ln(l_ﬁﬂ) = @'x @ ¢, and by Xu and Li’s meter with
f(a) = ais given by 8 =231, x;x;) "t "1 | z;%;, where

. 1
hi(a — 1) +m; / hir(1 = a) +mi
= ] d 1 da.
‘ /()a<n1—hil(a—1)—mi)a+ oa(nl_hir(l_a)_mi)a

Conclusion

In this study, we discussed logistic regression and assumed that the error
and response are triangular fuzzy random variables, and the explanatory
variables are crisp. Model parameters were estimated using the least squares
approach, and a recurrence method for computing parameters was obtained.
Two examples have been used to detect the applied aspect of our model.
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