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Abstract:

This study compares the togistic regression model and the Artificial neural
networks in terms of their ability to classifying observations related to a study about
the most important factors affecting household income in the city of Cairo. It is worth
mentioning that, the logistic regression model is one of statistical models that used
when the dependent variable is a dichotomous or polychotomous. I is a special case
of linear regression model, and hence restrictively relevant in the sense that results
obtained from it may be useless if linearity does not hold.

On the other hand, "Artificial Neural networks" is a method of analysis based on
both linear and non-linear relationships, which makes it more relevant in such
circumstances. This study presents_a real life application of these two methods in
order to compare the performance of the two models.

Keywords:
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X; 714 1.401
Xa 932 1.073
Xa 902 1.109
Xs 744 1.344
Xs 833 1.200
X7 961 1.040
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Case Processing Summary
N Percent
258 67.2%
B Dﬁ . 126 32.8%
. NMahd " | 384 100.0%
- Excluded: ] O
 Total - 384
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Hyperbolic tangent
Jaal L
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|- ErmrorFunction - ] Cross-entropy

a. Excluding the bias unit
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Bamg (14) ©Naad Bl Jaks s gl s 98 Jally (1 ¢ 0) G sina

Shas gl aae Lot aaly Ak 4 Alies Hidden Layer(s) 3uaall 45l cia gl rus P PR
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o3 oy Laall AGY & 300 A5kl ¢ (Bias) SeW tasy M ALY Saay (14) 0 Uiska Sl o
@ Orall o s s a1t A%kl Lal ¢ (Bias) Jasall sany (M ALGYL Clas s (7) (e (095D danist

(1= (88 Jaal) « (0 = SHS e Jaalt) Les oyfingh ia (o i g1 () o el Al

VOV A Ll jranws — 00 asmdh - VX085 ataall = L puaalt Lttioatt Ay all




A

ctanliiall chibal 8 Lypandh Sl Auagll i) g dgal g Alall
DAL Asa A Sl) Jaa LS T §5al Salgadl anf mant s dgllaga D)

(1) o Jsa
Rasiioadl 2330 Ay Jlane) (g a gl SN

- Synaplle YWeight = 0
—Synaptic Walght < 0

Blas

f L]

yu1

KT =]

Hidden layer activation function: Hyparbolic tangent

Output fayer activation function: Sofimax
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Mode! Summary
Cross Entropy Errer 70.523
F?eﬁéént,lmgbrfect Pr‘acli‘_ ions . 12.0%
T .| 1 consecutive
Trainifig - | step(s) with no
o Stuppmg Ruie Used decrease in
arror?
Trammg T|me B 0:00:00.45
Te s:ti na. Gress Entropy Efrar 35.117
(Esung | _Percent Incorrset Predictions: 11.9%

Dependent Variable: Jaall 4ji<
a. Error computations are based on the tesfing sample.
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(8) Ay ds>
Tuaall 35030 aladiudy g adll e
Classification
Predicied

Sample Observed i : Percent
S o oS Correct
SERUR 161 20 89.0%
Tfalmng 1 11 66 85.7%
AR 66.7% 33.3% 88.0%
R 81 10 89.0%
Testing |5 T 5. 30 85.7%
. - | Overall Pereent'] 68.3% 31.7% 88.1%
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independent Variable Importance
Importance Normalized Importance
X1 159 65.0%
X2 .245 100.0%
X3 128 52.4%
. X4 132 53.8%
X5 .140 57.0%
__XB - 101 41.3%
X7 .094 38.3%
Tk e gy Gl Jpaadt 0

3l dangia ga La Tl Lyaall 28020 dadialy cilaal il Cigiad 4 1l ol sl Y81
e Aol &3 S Sy W81 M pa (il el 138 24.5% 4lsant Ay ity (X2) M 5 ettt
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59 3b Chaladl Cutas 4 Tls colusadl (8 ¢ 10,1% ead dganl Gy (X6) SmYY
. 9.4% Aganl Ly (XT7) (e L pdd B ¥l S
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-~ plx

o WS 45l eiSy Backward stepwise (Likelihood Ratio) wisll (gt gkt (o dlade YT 3
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-2LL ~ Chi-Square P_value
Mode! 264.507 199.086 0.000

et ) Jhayy (g sine JSS r3gall o 333 Les (P_value= 0.000<0.05) e o dyiall (e gy

JETCS
(11) i ds
(Hosmer — Lemeshow) Juis) &l

Chi-Square d.f P_value

Model

14.399 8 0.072
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ROC-Curve
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ROC (sinie Ciat daluall
- Asymptotic 95% Confidence interval
Area SE Asymptotic Sig Lower Bound Upper Bound
0.900 0.016 0.000 0.868 0.932

95% 43 5,5 0,000 1Y (5 sluse 2ie 0.90 (55 iniall Coatdal el Aad Gl Jsradl e o2l

dail Laa 360 2l il Co¥la Cigtoaly 300l o aobuy 23 il O 3ey 130y < (0.932 - 0.868)
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variables B SE wald | d.f | Sig | Exp(B) 95% C.1.for Exp(B)
Lower Upper
X1 | 1ee7- | 407 | 17060 | 1 | 000 | .185 083 A1
X2 4057 | 508 | B4221 | 1 | o000 | 57815 | 21433 | 155951
X4 4592- | 421 | 14305 | 1 | 000 204 089 464
X5 1401 | 338 | 47081 | 1 | .oo0 | 4.060 2.088 7.894
X6 .764- | 331 | 5314 | 1 | 021 468 243 892
Constant | 5447 | 417 | 34413 | 1 | 000 087
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EXP(B) = eBt = ¢71687 = 0.185
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