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Abstract: The logistic regression model is one of the nonlinear regression models
aimed at obtaining estimators with high efficiency, which takes a more advanced form
in the process of statistical analysis as it is suitable for binary data. Real data was used,
and data was collected on viral hepatitis, where there are two types of viruses (c) and
(b). A sample consisting of 119 individuals infected with this disease was taken during
the year 2023, and the data was collected from Diyala Health Hospital and Khalis
Health Hospital in Diyala Governorate for the year 2023, with two variables: (0) type c
virus and (1) type b virus.

In addressing the problem of multicollinearity in the data that arises when using some
estimation methods, where there are some observations that deviate significantly and
exhibit high correlations between variables, it becomes difficult to use the logistic
regression model unless this issue is addressed. Therefore, the method of partial least
squares regression was resorted to using the (NIPALS (PLS1)) algorithm and the ridge
regression method to reduce the high correlations between the variables used and
address this problem, allowing for the use of the logistic regression model, which is
considered one of the most important statistical models used in classification. The study
concluded that the gender variable does not have a significant effect on the incidence of
the disease, while the age variable and the LDL variable have a very significant effect
on the incidence of viral hepatitis.

Keywords: logistic regression, multicollinearity problem, partial least squares method,
(NIPALS (PLS1)) algorithm, ridge regression, viral hepatitis.
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) 333 S (1) Jga

Model Unstandardized Standardized Collineanty
Coefficients Coefficients t Sig Statistics
B Std. Error Beta Tolerance VIF
Constant 1.043 0.729 1.431 1.155
X1 0.001 0.091 0.001 0.012 0.990 0.953 1.049
X2 0.100 0.117 0.078 0.851 0.397 0.950 1.053
X3 -0.041 0.095 -0.040 -0.429 0.668 0.944 1.059
X4 -0.016 0.008 -0.189 -2.057 0.042 0.951 1.052
X5 -0.011 0.005 -0.356 -2.278 0.052 0.329 3.043
X6 0.008 0.004 0.328 1.939 0.055 0.281 3.561
X7 0.006 0.019 0.103 0.335 0.738 0.084 11.849
X8 0.001 0.004 0.047 0.159 0.874 0.094 10.644
2 3 (5 sl il sall el LR i 1(Y) di
Model Sum of Squares df Mean Square F Sig.
Regression 3.437 8 +.430
1.838 0.0077
Residual 25.706 110 +.234
Total 29.143 118

Cua S 10 (8) e 55t A Z3 5] sy (3l 5 Alaial) aial il Jidas Jsaa oDle ) Jpaaldl e o) Laa3U
O e Jx 15 (0.05) J Ead e Bl a5 (0.0077) iad sl B Aai¥) i dseadipvalue Aed o
Ag sz AL LS )

st sl oyl pual) i Jlexiuly laal) 33l A1S5e (ye (alall £ pal) (5 jtall ey 5l sl Jlesind A3
(V) ) Jsan (8 e LaS 5 S e (8) 4 ) (5 sl Cla jall 2 5aiW1 (8 Ay CLS ) 220 3y 285 LSl
Y JRAIL Z el ) S

y =1.043 + 0.408x, + 0.465x, + 0.601x; + 5.875x, + 0.481xs + 0.469x, + 2.364x,

+2.647xg

PLS Loading Plot

F
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aABde @il cud oY) daddia (X-Loading) <3t o Ju JIA g Jaa juald Jad Sy Guial) pdtias Jiatall g x1 o

W O ) Ak Jaghd dliai (x2,x3,x4,X5,X6,X7,x8)= Aliaiall g <l piiall AL Lal (LASN £ o) Aplaiud) jitia ae
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zasal¥l (& ARl LS all aae g (¥) Jgaa

Variables Score df Sig
x1 0.408 1 0.023
x2 0.465 1 0.009
x3 0.601 1 0.038
x4 5.875 1 0.015
x5 0.481 1 0.008
X6 0.469 1 0.03
x7 2.364 1 0.004
x8 2.647 1 0.004
Overall Statistics 14.034 8 0.081

Alad CilS (0) ad) Joda (e waadl) Jalaa dady (2.412) Alad CilS (8) ad) Joia quan (Wald) LRSS o ke
(0.343)

Wald Ay JLidd) cpn o(£) ds

B S.E. Wald daf Sig. Exp(B)
Step 0 Constant 0.288 0.185 2.412 1 0.020 1.333

(0.05) o J8) L S & gina ilS (Wald) Jlis) dad g a3 o3le ) Jgaall (a g
a1l Jalae o G 2(0) Jo>

Model R R Square Adjusted R Square  Std. Error of the Estimate
1 0.343 0.118 0.054 0.48341

L) s huall cilay yal) Jlaniady A sl jlaady (GG

A 4 jall 5 ghadll #3 gai¥) & Jasd GOl dall pacaly a 583 O g8 s glll laaiDU Slaa¥) Jadasll 85 shad Jf
73 5a3¥) 68 apanil i3y Ay il il kil Adlal o Waaay

Aad (la chi-square af il ColS GlS el 5 daixall jpiall (g ABe 2 ga 5 Zasalll dysima JLA) o) 2 Y 2D
Sl Jsaadl & (e LS g Cullll aall g Gl jall Jlia) die 23 z35aill ) 5) 0.05 0 sl Sig

zasaill A sina Can 2(V) do2>

Step 1 Chi-square df Sig.

Step 15.771 8 0.046
Block 15.771 8 0.046
Model 15.771 8 0.046

e Ols (%57.1) @il Cua & il 3shall 8 adiad)l el Glalid mosall Caiaill 4 giall candll o) -Y
Wl Jlee Ols (% 0.) dapsall Capiaill o o)) e ) bl (S8 Ciia (V) de ganddl Gaa Claalial)
Aol Coneaill 4o Cisly Cus Al de sead) PR e (S Cidia L) jea Gl (%100 (il

S Jsaall Gae (%4 ) caiail) Ua jlsa 0 5100%

2 el shadl] ool A s 1(V) i

Predicted
Observed Gus Wl g o Percentage
(B)g 5 (3o gl (C) g5 o gl Correct
il 5 (B)g)-:' e uu)a\-*il‘ 0 51 0.0
(C)g 55 (e oyl 0 68 100
Overall Percentage 57.1
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4aia e ) 025 (146.761) Sl  Jua sl jlasiy) allaa juass 8 adac Y LKLY Al o jle ol Comaa call dad o) Y
(+5)YE) Qa5 (R?) wasill Jalas dad Lo seail g 3 saill 8358 Ao Jay 138 5 Culill aall ety (5311 23 50y
AU J g2l (8 ria ge LS il puatiall (8L 8 (e 6l a3 (oA Apladn) i A cplill e
Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square
1 146.761a 0.124 0.167

e (28) s (69.7%) il Cua VoY) kel b acieal uaiall cilaalial maeall Caieaill 4 il Gadll o) -t
e sanall (i UL (e (55) s A U< Ciia (23) Ol e S Caia 15V e sans (yaca CilaaLiall
sl Jpaall e WS GLLAJS.&J&L\SM(I3)}@MJSAHQM@&\

Y 8 shadll Caiiatll Aand cpan 2(1) Jed>

Predicted
Observed Gug ) £ g Percentage
(B)g.5 o g (C) &5 (3o gl Correct
o (B)g s 0n o3 Al 28 23 54.9
sole s (C)f 5 s L5 Al 13 55 80.9
Overall Percentage 69.7
23 saill 5 il el (1) +) Jgin
Variable B S.E. Wald df Sig. Exp(B)
x1 0.028 0.407 0.005 1 0.944 1.029
x2 0.442 0.532 0.692 1 0.405 1.556
x3 -0.243 0.423 0.330 1 0.566 0.784
x4 -0.070 0.035 4.078 1 0.043 0.932
x5 -0.057 0.029 3.792 1 0.051 0.945
x6 0.058 0.027 4.522 1 0.033 1.060
x7 0.055 0.083 0.430 1 0.512 1.056
x8 0.001 0.017 0.001 1 0.980 1.000
Constant 0.126 2.369 0.003 1 0.958 1.134

A e o A sind) LSl aal () adeall a3g] Wald seloan] s abe¥1 GSeY1 A1 Jlaxinls 53l cilaladl o BadU g
(\ ')JJM‘EU:UALASJ slud\..d\_,z\.u\‘)]\

) JSall i sl laaddd by ) C:\}A.d\ QoS
log(lp%p) = 0.126 + 0.028px; + 0.442px, — 0.243px3 — 0.070px, — 0.057px5 + 0.058px,
+ 0.055x, + 0.01pxg
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