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Abstract. In this paper, we consider the fuzzy linear regression line for fuzzy

number data.

1. Introduction

The theory of fuzzy mathematics has gained
more and more recognition from many
researches over the wide range of scientific
field. Recently, M. K. Kang, J. R. Choi and E.
S. Bae([4]) are studied some properties of
fuzzy sample correlation coefficient with fuzzy
data.

In this paper, we discuss the fuzzy linear
regression and properties  of
estimated fuzzy regression line.

line some

2. Preliminaries

A fuzzy number A in the real line R is a
fuzzy set characterized by a membership
function ¢ 4as

ta-R— [0,1].
A fuzzy number A is expressed as

A= fxeRuA(x)/x,
#a(x)e[0,1]

represents the grade of membership of x in

with understanding that

A and f denotes the union of p,(x)/x’s.

in R is said to be

x,V,2ER

A fuzzy number A
convex if for any real numbers

with x<y<_z,

ua(y) 2 #A(x)/\ﬂA(z)
with /\ standing for min.
A fuzzy number A is called normal if the
following holds.
max , pa(x)=1.

A fuzzy number which is normal and

convex is referred to as a normal convex
fuzzy number.

An a-level set of a fuzzy number A is a
nonfuzzy set denoted by [A]“ and is defined
by

[A]l*={x| ua(x)=a, 0<a<1}.

An a-level set of a fuzzy number A is

convex fuzzy set then which is a closed
bounded interval which we denoted by

[Al“=T[A}, A1,
Two fuzzy numbers A and B are called
A=B, if pulx)=ps(x) for all
x€ R. It follows that
A=B s [A]l°=[B]°, for all e (0,1]

A fuzzy number A may be decomposed
sets through the resolution

equal

into its level
identity

A=f01a[A]",

where, a[A]“ is the product of a scalar
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a with the set [A]“ and f is the union

of [A]°®’'s with a ranging from 0 to 1.
Let, A and B be fuzzy numbers in R and

let O be a binary operation defined in K.

Then the operation () can be extended to the

fuzzy numbers A and B by definding the
relation (the extension principle).

AOB= [ (ua(@) Ausy)/ G- 5)
Theorem 2.1. ([4) If A and B are

convex fuzzy numbers in the real line R, then

ADPB, ASB and AQR B are also convex
fuzzy numbers.

Theorem 2.2. ([4]) If A is convex fuzzy
is a positivelor negative)

then A&©B

number and B
convex fuzzy number, is a
convex fuzzy number.

Let the sample data Xl, Xz,---, X,, be

convex fuzzy numbers with membership
function p X, Hx, E %, respectively,
then the fuzzy sample mean denotes X,
defined by
-1 <
X = :Zl —X"
=_711-(X1@ Xz@"'@ Xn)
Let X, and Y, for 7=(0,1] be

convex fuzzy numbers. Then we define that
1% (%0X)®(T.0 7))
=Sx v
L 3 (XeX»P=34x.
L S (Ve 72=T344

n—1 &

(-

n

—

3. Fuzzy linear regression line
In this study the
regression line.

section, we fuzzy

First, we consider min @ where

B~ 2
- % &

‘ = g:l ( 7,9 7309 2?1 X,‘)z-
Put [Ql*=[ Q,° Q)1 [ Bl°=

[ Bo® Bo, 'l [ BI°=0 B, B,
[ X1°=I X, X.,°1 and

[ V1= Y, 7,71 (=12,
We take

vV @<l Q,° 9,7,

V Byl By, Bo'l

vV By, sl By, B, 1

vV X,el X% X7,

v Y, Y, Y., i=1,2,,n.
Then

, ).

@paz ,Zl( 7:‘1:0 - 730; .
- 731; Xma)z_
Therefore for a=(0,1], we can find out
the partial differentiation for 7)’0," ' and
B, respectively, as follows
0 Qa n a
~Q a =—2 2( —Ym
a BOD =1 .
onaa_ Blpa Xiﬂa)
0 “ n a
28 %7,
d By =1
- z‘}wa" /5’11:‘r X:‘pa) Xipa-

Let the right side of above equation equal to
0, then

zgnl ’Yipa_n BOga~ B]patgnl X}pd=0
_,an X;pa ‘Y,'pa-*' ’B()pazznl Xma
+ 730/'2”:( X;‘pa)2=0

;‘pa (31),
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LC a a ~ a 2 -
IZIX,» Y,-,, = B :§=:1X
~  a <G a2
+ B ;1( X570 (3.2).
7901,” and Blpa replaced by point
estimator ’bo,,“ “and 1/ U,a, respectively

then for a<(0,1],

Theorem 3.1. ~bo=—f’e(~b® X),

_S_Xl, /,?,'z ‘b()@( Z1® X,‘)y

SXX

‘bl =
where,

= 3 (X.® ¥)on(XQ7),

=2

?

Sx v

X,’zen _:X_'Z.'

1

Example 3.1. We obtained five numbers

observation data like a following for two

X and Y. Find out the fuzzy
regression line by Theorem 3.1.

il. 1] 2| 3| 4| 5
X 2] 3| 31| 5| &8
4| 7] 8] 8| 10

The membership functions of above table
are follows.

variables

(x)= { 100x—199, 1.99<x<2
K ox, —100x+201, 2<x<2.00’
(x)= [100x 299, 2.99<x<3
oz, 100x+301, 3<x<3.01'
(x)= [IOOx 399, 3.99<x<4
®ox, ~100x+401, 4<x<4.01’
(x)= [IOOx 499, 4.99<x<5
k%, ~100x+501, 5<x<5.01"
100x—599, 5.99<x<6
#ox, ()= {—100x+601 6<x<6.01"

27

()={100x—399, 3.99<x<4
Koy WX 100x+401, 4<x<4.01’
{100x—699, 6.99<x<7
£y, 100x+ 701, 7<x<7.01°’
()={100x—599, 5.99<x<6
#oy, X —100x+601, 6<x<6.01’
)={100x—799, 7.99<x<8
# oy, —100x+801, 8<x<8.01"
={100x—999, 9.99<x<10
Koy, —100x+1001, 10<x<10.01"

Theorem 3.2. (1) an e; =

”n

(2) ;:: = 0.
3) zjl V.2 =0.
@ (X, ?) lies the estimated fuzzy

regression line.

- where 0 is zero fuzzy number.
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