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Abstract: This research studied the logistic regression model, which is one of the
important methods of estimation and one of the most common models in processing
binary data, as well as the support Vector machine method, which is one of the methods
used to classify medical and other data and compare them with each other. The research
aims to determine the best method for classifying data by comparing them using
statistical classification methods (accuracy, specificity, sensitivity, error positive rate)
and the correct classification rate criterion, and after applying statistical methods to
Covid-19 patients, which is one of the biggest health problems that the world has faced.
A random sample size of (80) people was used from Al-Hussein General Hospital in
Dhi Qar, where the results showed that the Support Vector Machine (SVM) algorithm
had achieved very effective performance in classifying real data, and this shows that
classifying patients’ cases It has relative importance to the factors studied using the
support wave machine method.

Keywords: Logistic Regression, Support Vector Machine, Correction Ratio, Corona
Epidemic.
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i 13 cpbiadl e 5 ubad) laaliad) J e culd (SVM) 485k ol Gat Cldaal sall 5 alaall s2a e lalaie]
B Ay aay S Sl lasiV) Jleatiuly laaliall Cayiuas

A Ol sl 35 abaall e 5 Gmbiaall Gl s (S
1-True Positive Rate
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TP
e 0fy — 0,
TPR TP+ FN * 100% = 88%

2- True Negative Rate

TN
[ 0fy — 0,
TNR TN+FP*1OO/0 64%

3- False Positive Rate

FP
Y — 0fy — 0,
FPR TN+FP*1OO/O 36%

4- False Negative Rate
FN
FPR = TN 100% = 12%

R2Nagelkerke ./ chox&snel Glelas) = (%) s el g
Model Summary :(¥) Js

Step -2 Log likelihood R2 o xgsnel R Nagelkerke
1 373.563 .367 .593

O O 13 (0-367) 9531"‘“:' ( chox&snel ) Ao LilS \5‘(R2Nagelkerke )s( RZcox&snel ) sebias) (%) Js> O
O ) (0.593) (ssbutt aiaid (RZNagelkerke ) L) gasa¥) DA e ol (Ul el (A Sl sl (36.7%)
L;m;}\l\ D) G glad IR (e 0 paaadll oy Adinal) jaaial) = S yaall (ga (59.3%)

CJ)A.")” 3cleS Gy (0) de.AJ

Omnibus Tests of Model Coefficients :(¢) Jg

Chi-square df Sig.

Step 181.377 6 .000

Step 1 Block 181.377 6 .000
Model 181.377 6 .000

il dae QJMMPR;JAUXZ s et Al alae W) LKLY Al alad5uls 3 eV 5o lS 5 483 (0) J g2 riia s
AV Al DA (e Lgbaan (S il (1) Aliiasdl)

X% = —2LogL, — (—2LogL,)
O‘ 95\

X? = 543.939 — 362.562 = 181.377

ZA5aiY) A gina 9 36l3S XS5 138 5 (8ig= 0.00) <ulS Y (0=0.001) 4 siza (5 s aladiul o33
H&L Jbia) guwn (1) s

Hosmer and Lemeshow Test (1) Js>

Step Chi-square Df Sig.

1 1720 8 .020

oY Aysiee a5 (16.120) wsd X2 ms i Al H&L sebas) a3 H&L sl (1) dsts may
Al 5 53La) wll (i (5 sine (38 255 pie el 5 paall Aaa i i SN 0,05 e JB) (85 (5ig=0.020)
Aad il

3 saill Cilaleall 4y il 4l G (V) Jsan Ll
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Variables in the Equation :(V) Js

B S.E. Wald df Sig. Exp(B)

x1 .258 487 .289 1 .581 1.327

X2 129 .158 510 1 469 1.136

X3 -.063 .047 920 1 .325 .928

Step 1 x4 -.014 .019 2.343 1 137 .957
x5 .095 .020 93.121 1 .010 1.114

X6 466 .323 1.969 1 .150 1.537

Constant -7.243 1.050 48.018 1 .030 .002

Y = —7.243 + 0.258X1 + 0.129X2 — 0.063X3 — 0.014X4 + 0.095X5 + 0.466X6

O Aadaa JSV 4 ginall a5 (Wald) JLis) a a5 SIS 23 i) Cilalea (S 4 jlnall Uad) i o3le ) Jsaall Gy s
o o A ) e I 5 EXp(B) 0 i Aema ¥ sy 31 (EXP(B)) il s 51 e
CulS 130 5 B dabeally ddasi pall Aliisall <l yuicial) o & )y Cagan die Claall Gadd (S 13 Al A ) du
25 J8all juaiall A al 51 J8) Cul 3 Ll lan add & gan Al 8 daaa HY) Aaid ala 5 sl gl e S) EXp(B)
Aol @l palads) ) el

Clily ) e a0 68 GAI(SVM) baall a gl A 2l 3 Glad (e sl lasi¥) gl Gulad aay
Gaa] (Glhas e 5 clbas) Skl (e (e @l (e dalide ae Jlaniuly cupaill s s ¥ iy el Al Al
‘SQBJ}SJAM u:\.u.aﬂ‘ a8y ﬁ\.’.‘\ IR\ IVEN Slia ‘53.4) u,gm.d\ PER :\3)“} JL\L\ uaﬂ Allaxiol é‘fllﬂ\ J}H‘ LA\ct_\gJJﬂ\
bsall s gall A o glad (38 5 iyl Ciiaal a5 (8) Jsaad)s.03e ]

(SVM) ailecall da sall A1 ) 3ii50 3(A) Jg2a

B glal)
SUM s Classification
N Neg. P Pos.
TP+FN 1(FN) 32 (TP) P Ll
TN+FN Y¢(TN) 13 (FP) N
FN+TN+TP+FP FN+TN TP+FP A SUM

Confusion Matrix for Linear SVM

30

Covid 3z 25

20

15

No-Covid 34 10
T

Covwvid No-Covid
Predicted label

True label

wu

(SVM) ilall s sall &1 il 30 a0 2(Y) S
Support Vector Machine (SVM) xiluall 4a gall A1 @ gli) 335 Caniaill aliiid) odle) JS&lI 5 Jsaal) s
r‘aj‘g U:L}Lu.a.aj‘ ‘).49‘5 O:ULAAAX] (20%) ‘;AJ 3a2a4ll M\ 65‘5 J\-\ji\y‘ (53‘5 laalill ‘_Aﬂ‘- uJJJSM A:JAG ;\)A\ Az U:\.\LA.A.AH
I 23ad) JLSY sial) aa) 5l Ll (9696) gramall il s 0 (51 pdbaaaall (10 (33) £ sana (om0 34 (32) hina
Slas ye Al adyial & 388 Sl (laall (33)
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Ciban agdiioal o3 388 (13) JI e a5 prnia (S50 (34) Catial o3 38 (47) 5o Ardll 222lld ubiaal) puad danally Wl
iliadl) Al AT ) (385 (e s DS LIS it s ¢ 5S38 (7206) gramaal) Citrioadl dnsi () !

32

34
— % 100% = 72%

47
Al Cauatl) duy -1
32+ 34

() &l A ¢ Area under curve (AUC) 5 (ROC) s 58 (S

ROC for Linear SVM

True Positive Rate

0.0 - —— Area Under Curve (AUC = 0.85)

U.I(] [).IZ [):4 U.Iﬁ U.IB l.l(]
False Positive Rate
ROC s 1(¥) Jsd
cin3 5y Aalasdll (585 LS Cyns (ROC) o 355 (SVM) Fe i s o 3liadll it & o3l S (s Sm
caiaill Alall (ad il 48y e et Aadll oda g ((ZAC )it (AUC) dad S Cumy SS) A8 sy 35 (Curve)
a1 7Y e 70w e dall il AN A8Y) il (3855 ) pana (<5 ROC 823al) o) () 5S5 Cumy Gilaalial)
Jaa 74 L;‘/A' L)A:\_\.u.t.“ d\;&)d}.ﬁaua;\;ﬁﬁjpjuc ddg faa A« LsJ‘ AT (e “\AL?A\A\ éﬂﬁ.ﬁua;\;ﬁﬁhﬁy

Decision boundary of linear SVC

Postive Covid

Magative Cowvid
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caihads g cpa) sl gsﬁ Cbaall 3aa)  4dadh ddaaDlay chlaaliall C.\A..A.. J Caiaill 408 oDle | JSEN JMA (e Jaad 1)

laa el ey all Cagsil) 483 Wl pran gy 138 5 jan1 sl ) il LAY (il b
() Jsaall b e ga LSy sMhel la 83 o35 Ll uleall coa (SVM) Ciiaaall s12¥) Cliaal 3o il 235

(SVM) xiluaall & sal) AT ulas (%) g2

Acc SPE SEN FPR
83% 69% 97% 3%

2 JS Gabadl e g cubiaadl Glaaliadl J e @kl (SVM) 48k o) e Sldial all 5 ulaal) 238 e lalaie)
aaliall Ciyiea’ b Alle 36l b (SVM) 8yl ol s 13a
A ol sill 35 bl s g Cmliaall Caill Cas (S

1-True Positive Rate

TP
- 0fy — 0,
TPR TP + FN *100% = 97%
2- True Negative Rate
TN
- 0fy, — 0,
TNR = w5 * 100% = 73%
3- False Positive Rate
FP
- 0/, — 20
FPR = 5+ 100% = 3%
4- False Negative Rate

FN
FPR = ————*100% = 0.3%

TP + FN
il A gall A1 bl 5 o sl oL Cayiaill (g 45 )8 grda gy olial () ) Jsaall
ilisall da gall ) sl oy e gl lassV1 Caial 45 e 3(Y +) Jod>
G Acc SPE SEN FPR
SVM 83% 69% 97% 3%
a sll) iy 74% 61% 88% 36%

Slaaliall Caatll 8 ailuall dx gall A1) o168 5480 (e (V0) Jsandl & bl o Cus

Gl 5l g Cilaliiiny)

dana oyt Ay Gabad) e 5 Gabadl Glaalial Carieat 8 mcal 5 (5 585 Bl da gall A1 & jedal milial) JA (e
e sl i) Jlarinly z3 paill Cilalaa a5 3 (e Shad s bl Cpiaill 8 48 phall 558 Gy 13a 5 ZAY Caly
& Ledlanind 5 ailicall Aa gall AT Aaa )l sa (e BAELYL agis, cllall Taa Miaa ¢ oKal ) JLEAY) (any Jlaatiail
sis, slan¥l asle o Cppmiiall SV Caiatl e 8 Ll 5 (e s e lial; duglall) Alise il
& (Recurrent Neural Network)RNN 4& yla Jie sl 4 sall A1 Gl ae Lt jlaas s A1 33y Jlasiail
dslall pags Gloall Gsime o Uy mpa Gllall sl daafie Glul ) elialy asis Lldiue Gl )

il laniY) 8 vilisall da gl A} s ) 53 ARy s iy i pall 138y 2al] dpliall ciliai) yiuY) 5
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J.\L«A«d‘
A ) Jiaal (Y

Loy oV e il Tasal) 8 Jdatil s U1 1as3V1 Coshad alasiad "o(Y ) 1) (ale¥) e sy e0dhe 3 5 Bala dema (310 2 -
ST A Gladeall |l Sl Alae | 5 oeadl el

dan jiall Ay o) jalaal) (LG
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