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Comparison of some methods of Estimating Fuzzy Semi-Parametric Logistic

Regression Model In Case of Multicollinearity Problem with Practical Application
Abstract:

This paper dealt the fuzzy semi-parametric logistic regression model in the case of a

multicollinearity problem when the linear regression model is not suitable for data
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analysis. In this model, the response variable and the parameters were fuzzy, i.e. they
represent the fuzzy triangular number. The model is estimated in two stages. In the
first stage, the parametric part of the model is estimated through fuzzy ordinary least
squares estimators and fuzzy Liu's logistic estimators, while in the second stage the
non-parametric part is estimated through Nadiaray Watson's estimators when the
kernel functions represent the Gaussian function and the proposed function.

Fuzzy real data representing renal failure wer e used to estimate the model, where the
fuzzy response variable represented the incidence of renal failure; the explanatory
variables that suffer from the problem of multicollinearity represent the factors that
affect the incidence of renal failure. Through the mean squared error MSE, the results
indicated the preference of FLLE best FOLSE in estimating the fuzzy semi-parametric
logistic regression model in the case of a multicollinearity problem when use the

proposed kernel function.

Key words: the fuzzy semi-parametric logistic regression model, multilinearity

problem, the triangular fuzzy numbers, FOLSE, FLLE
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4 High 167 9 100 110
5 High 155 6 89 125
6 Low 133 9.6 77 130
7 Medium 145 11.2 80 150
8 High 178 10.1 76 130
9 High 180 8.4 60 160
10 Medium 144 11.5 59 155
11 Medium 157 8.2 76 140
12 High 145 13 89 130
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13 | Medium 167 8.1 79 135
14 High 180 10 90 110
15 | Medium 135 9.8 77 125
16 High 155 11.2 90 120
17 High 169 8.9 88 110
18 | Medium 155 8.4 87 110
19 Low 123 12 78 135
20 Low 144 10.3 90 120
21 | Medium 165 12.2 83 120
22 Low 163 9.6 79 170
23 | Medium 134 8.7 92 150
24 Low 140 12 95 175
25 High 120 10.4 72 110
26 High 137 11.8 76 115
27 Low 155 9.2 89 100
28 | Medium 150 11.9 95 140
29 Low 157 10.3 77 130
30 | Medium 145 9.4 94 135
31 Low 122 12 81 150
32 | Medium 120 8 87 140
33 Low 130 9.7 79 155
34 High 156 11 100 110
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35 Low 123 7.8 77 160
36 High 175 8.5 86 180

S Ly oLl (e A sana o Slaie YU (ke chansia ccimam) G (5 oISH JA8IL Alal) G s o5
1Y) U snll 8y 550 6 IS Al AuliaY) i Sy (53 Alai) ysiie

(o) Ladul) i) Alial) ladall o8N G 2 o8 Jgaa)

bl clallaalll Al
Low (0,0.25,0.45)
Medium (0.35,0.55,0.75)
High (0.65,0.85,0.95)

statistical analysis (Abaa¥! Jalaill 2,10

) Qs Jglas 35 R (laa ¥ galipdl e slaie Y Giadl 38 6 ilas! Jilail o jal &y

Ol A g oyl aaad) cpaw 3 a8 J gaad)

Independent Eigenvalue Condition
variable number variance proportion
X0 5.99381 1.00000 | 0.049 0.258 | 0.006 | 0.263
X1 0.09055 8.79410 | 0.029 0531 | 0.073| 0.214
X2 0.03431 15.1870 | 0.321 0.021| 0.336| 0.135
X3 0.00207 455758 | 0.028 0.112 | 0.214| 0.073

3 23 5ad¥) ol yuial oy L Lgailis (€t (10) Alalaal) (o Aiaall Ja il dlae) ol 2833 & Jgaall A
Ossall Bl aae dad il N A s gl il Jia g3 Al il Lalall a8l el <) oS
¢ Al @l paiall G Jadll sl AQGa 25a g oy lee 30 Aaslll (0 S) a5 (45.5758) 4 =il
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Al Gl s 4 sima i Cln A (e oy o) sawil) AEa Gy A il il paciall (g ans Gl
(o8 Olatis 2 sl (e Gl s S SN 5 ) i ) puaiall ) A i f 2ns 31 (12) Asladll b
zo)) s ol it b ey ¢ (3) dsaall (B g ge LS (590 Ja i 230 581 Q6 (s31 aaall H3all (uds

Jas s a€ Aa 50 5 J V) s sl i) Ay Aliiall il i) G ad a3

(FOLSE, FLLE) 23l (3 jh (e dpludall cilalnall 385 cpy 4 o8 J gand)

methods FOLSE FLLE
Parameter L B R L B R
s

Bo 2.713262 2.26607 2.18459 1.17140 1.13271 1.29096
1 8 0 4 4 1

By 3.15511 3.13390 4.13992 2.03837 2.04102 2.14282
7 7 8 5 3 4

B, 0.32283 0.12860 0.32754 0.45317 0.22357 0. 64469
4 7 6 9 0

B3 0.50839 0.47459 0. 84216 0.61126 0.81160 0.98196
2 8 5 1 8

Aol Anlie V) g jraall Cilay pall @l jaie 48y Hlay dplaall Claleal) s Jiay 2 4 Jsaall DA (e
oSN Jadlly ALY e jaS Al g Sl e A1 X aaa sl el ) aas s slll gl <) i g
el Jiag 3 X oapa i) paial) el

el 73 54U MSE Uadl) iy o Jau gia Jiay 5 ad 5 J gl

Nadaraya Watson FOLSE FLLE
Kernel function MSE MSE
Gaussian function 0.8594102 0.2178525

Suggest function 0.8632029 0.2189267
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dsayAlla G ) Slal) cabeall dod Jiua gl lasiV) 3 5asY Uadll il je Janssie Jiay 5 o) Jsanl)
FOLSE dyluall £nlie Y (s jruall clay pall il jiie A (o el Jall 500 o5 Ladie Jadl) aaedl) 415
G o8 oy alea Gl faa (B ¢ adldl saanl) A el Al FLLE dslasall s slll gl &) jada

1SV Aa yid)l Alall s Gaussian function s JissS Ala o ladie () guddl 5 4g Hla & jase JNA

k() = %exp(—4u2) I(Jul < ) (30)

o Al Latie V) (5 jrall Clay jall @ ke o dudadl dplacall Jlea Sl gl <l paie () Ja i) culS
D) el i die Juadl) 4 A sl i€ Al CulS caleaDl) ¢ Jadl 008 d Lty aleall ¢ Sl e
gl aleal) Aud i )

conclusions <lalidiuy)

Gl 138 YA (e Ll daa 5 ) clalisnnV) aa) e Ca el 2y Co g

5 oS Jaally Alay) o S il Ll Al ¢l el G aadl aaedl) A5, Jiad dplad A8le @l
gy el see Jiay Al X3 (amasill puiall 5 (5 oSl G pe Jiay Al X (oA sill i) G L Y
oAl A A8 ghina 3 30 (e S) Aladd CilS (A il daall SR e A 038 aaT

Sle S Al Sl aje o 233 (FOLSE,FLLE) i shll IS a3 j0ad) dpluall cildedd) J3A (e
sl Jaall alay)

O 2 )l paleall 4pd s sl SlasiV) 23 5ai) ) adbis &5 @3 MSE Uadll Gilag e Ja sie JA (e
6 _peal) Sl yall ) il Uadl) Cilay je Jaws sie (o Juadl bl e o) 5l @) il Undll) iy je Jas sie
A el A Jiad Ji 58 Al (585 Ladie 5 Jadl) aowill A 3 sa g cannss <l 5 Aplpall Llgie V)
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