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Fuzzy Regression Analysis with an Application

ABSTRACT

This work investigates the analysis of fuzzy regression in
case of the data being fuzzy or non-fuzzy. The analysis is
performed by several methods , such as fuzzy linear regression
(FLR) and modified one, and fuzzy linear regression with least
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squares (FLSLR), in which linear programming (LP) is used in
the analysis.

Estimation of fuzzy parameters is carried out in case of fuzzy
and non-fuzzy (crisp) data where the regression model is detected
by fuzzy set theory.

These methods are applied on real data of Osteoporosis
which are obtained by measuring the bone density of 30 patients
(10 male and 20 female) by DEXA.

The results of the analysis show that, Tanaka model is better
than fuzzy linear regression model (FLR) so that to avoid the
appearance of non-fuzzy estimated parameters ,and . (FLSLR) is
better than (FLR) in the sense of degree of membership of the
model.
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b LS il
?i =KO +A1xi
Y =(ag +co)+ (o +epx;
Y =(0.53455,0) + (0.0048,0.012601) x; ............ (13)

(0.53455) 43S 5l Al ccninall aluiall 2 (0.53455,0) o 3
(0) Ll

LS ) adll =3 paill (1S5 (0.3) 4 sbue (h) daid jlssl e

3 = (0.53455,0) + (0.0048,0.000)%; +..ovvrvveren. (14)
et (paas (4) JAL a6 (S (14) 5 (13) othbeall DA (0

S b
h=0.5
h=0.3 .......
o
plaall 435S
-
-
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(0,1) uua‘)jamwu)ﬁéd\ja‘)u;d\ (h) ﬁéu.odﬁ@q\}

-

~

Sl (= A X Y) i acadd) a3 sail) AjUas A o W
iegye (Y'Y C) Gime g hy ol (ol Alad 5 36 (Y) ol

1.5
O +—r—rrrrrrrrrrr T

1 4 7 10 13 16 19 22 25 28 31

sl 8

(FLR) 35 4l 4a 2 (5) JSal

231wl Jaadi( Tanaka ) zds—ei e il Gali Alla i W
caagll Ay s L gf (10) e shaial

t 8 (h=0.5) daf 2ie ccammall adll 23 5al) S

Y =(0.462,0.145) + (0.0065,0.0091)X; ............. (15)

(Y3) sl damall il (Y1) aial 23 el ddas A yo il LS
L, &) 35ad
L (6) JSal b e s LS (YY)
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saliall o8 )

o

Ja=all Tanaka g3 s daiae da )2 (6) JSi

a5 (LA pla Jlsdl) (h) (e 32e ail (LP) alie 24w &5 34
LS 4 asdl) o3 il G &5l PR (e s ¢ (0,0.3,0.5,0.7,0.9)
dam e LS ¢yl V1 oY) ol o Al culS sl (h)das culS
TS (h) ) o) adl sl s IS clud ol Qe g (4) S b
~dl (LP) e 2w xie SIS .(Chang& Ayyub,2001) (0.7) 4 ( 0.5)
ad s vie T A 9 a8 o) S el sy (Tanaka) z3sal s
A e (Hojati et al.,2005) Lusill lle (5 yad L) a8 Wl ¢( h)
& WS ((Moskowitz & Kim,1993) i) ad <y (h) af ool ) WS
zise v JLEN) a8 paig & S, (Il e (2)5 (1) odsasd
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.(Chang & Lee,1994) (LP) il (1
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-(Tanaka et al.,1982) #3 gail dsnaal) cilalaal) o (1) Js2al

Min S Aq AO h
oy Cq Qo Co

0.0065 0.0048 0.0065 0.534 0 0

0.0092 0.0048 0.0092 0.534 0 0.3

0.0126 0.0048 0.0126 0.534 0 0.5

0.0212 0.0048 0.0212 0.534 0 0.7

0.0632 0.0048 0.0632 0.534 0 0.9

-(1987) Jasdl Tanaka 3 seil dpnadd) Claladl) ad (2) Jsaal)

Min S Al AO h
o4 Cq Qo Co

9.470 0.006 0.004 0.462 0.072 0

13.529 0.006 0.006 0.462 0.013 0.3

18.941 0.006 0.009 0.462 0.145 | 0.5

31.568 0.006 0.015 0.462 0.241 0.7

94.704 0.006 0.045 0.462 0.725 0.9

ralalisiouy
) i) ) dea sl & Gl kil culal 0 PA o

LSy Jadail) 5 Cmall JaaiV) oJa8%l Cind Rasme il ClS 1Y -1
e 5 opala 8 G patal) G AL alsy) A

gl 8 dn adl Gl alad) ol aadiig e gee s Tanaka g3 gei—2
Zis—a pladi o) Jadys cdaae e il € Al 4 s s (FLR)
e B Glaadll geda galal V) #3gaill e Yoy Jasall Tanaka
ead
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