S

A7
| )]

J

1

f

v LsLiatB¥ly yyla¥ pelall S81 AUsee

— \ J—

]y S S|

Saail (Al YY) ela ) cilidal) Basia dpuant) A<uidl g MWCD Aisad) 4sa ) a0 (e 4 e

G -

ol ol Lynall el gl

b izlua ¢ 373 s yuaall e Adls
slan¥) and /sLai8Y) 53 oY1 IS/ dasy daslas

oailall ANE) il slaa
Gl Jlanind 8 Aalal) dsaaYle 8303 axf e (5 gind Al clill) 8 dualeadll 3kl Jasios Eaal) gy )8
50 20033 2 sl (e ()5S0 < piial) aate HlaaiV) 73 sall e Japas sl @ ga 20a7 g Aalaadll DY)
Al dae 5l 58] Gt o5 58, Fas gyl 5 yaLal) b 50 g il BT g da eSS 3 gm ol Jage ) . ;ﬁ%‘\@}f
(MWCD) _l=idls €55 Minimum Weighted Covariance Determinant Estimator AN e

Y oYY /A/Y A i) i g1
(Back Propagation Algorithm )(iusias ;¥1) el ¥ Lkl sataie duanl) ASull s LS jia IR S o At

Mahalanobis (s silee dilue e dlaie YU Jayu gl a8 5al @il alaol 8 Multilayer Network

Minimum Covariance Determinant & yidall (sl 48 siinal 3350 jaaal g Distance(MD) : mmf ﬁ:
olse 5 A ll lelaa ) e 4 jall caila 385 a4 salead) (3L (e 5350 S (MCD) - w}ﬂy
9 chaxiind a5 el 10 () Aansiiac (Jind S aylil lae 23S 31 jall cillailas culed 2013 Al il sl 52
apaaily el AoV aad) lad aie Gl sbae & s Apusall Ak 5l 5 Aplanll <l i all e 8153 Ll da 5,1 520)
zsail Dlaa pa& 8 Smoothing Spline dueadll gl 1 aladian) a3 & g Bl A wiall ) 55 5l a3t CilSuEl

Cross adaliill i 48 yhay 83 gaall allaall & 58 208 5 Lyia )3 aiall allaall <l puatiall daaia jlassy)
Aela Y claddall saastie dpnaall A< Ale sy 45 ) mili il Validation (CV)

A comparison between the genetic algorithm MWCD and the Multi-Layered (Back Propagation
Algorithm )network to identify the indicators causing water pollution

Fatimah Abdul Hmeed Jawad ™ ., Sabah manfi redha®
University of Baghdad/college of Economics &Administration/department of statistics.

Abstract

Nonparametric methods are used in the data that contain outliers values. The main importance in using
Nonparametric methods is to locate the median in the multivariate regression model . It is difficult to locate the
median due to the presence of more than one dimension and the dispersion of values and the increase of the studied
phenomenon data .The genetic algorithms Minimum Weighted Covariance Determinant Estimator (MWCD), was
applied and compared with the multilayer neural network Back propagation to find the estimate of the median
location based on the minimum distance (Mahalanobis Distance) and smallest specified for the variance matrix . Joint
Minimum Covariance Determinant (MCD) as one of the most nonparametric methods robust .

The study has been applied on environmental pollution statistics of drinking water for the year (2013) including all
the Iraqi provinces except Kurdistan region , divided into (10) months .To determine the contaminating indicators
,Smoothing Spline slides were used to estimate the multivariate regression model parameters for the time — variable
parameters . The parameters smoothed by the cross validation (CV ) method were estimated the results of the
comparison proved the effectiveness of the retrospective Multi — Layer neural network.

Key words: genetic algorithm , neural network , mahalanobis ,smoothing spline , multiLayer networks.
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0.1189976815
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0.9597439585
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0.7546866819
0.7512670593
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822= 05 (1-05)woznews,
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w2 new = w2, old +ad,,01
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Lpanll SIS Lnanll 45,200 . "
) MWCD 4l 4 ) 520
Multilayer Sl
S 5l okl .

Turb 48.2349 1.318e+9
T.H 9.1019e+03 1.0808e+12
ALK. 186.0992 1.3969e+11
T.D.S 3.5928e+05 3.9629e+12
CL 6.9147e+03 1.6613e+11
Ca 580.0939 6.2401e+10
Mg 264.4959 1.1083e+10
Na 1.9738e+03 5.0443e+10
SO4 7.1561e+03 3.6397e+11
(md) 4dteall 6.4933e-26 8.4356e+03
(sd) 22s4ll 7.4450e+23 9.6518e+058

vi(t)=x,:(8) B (8) + € (t)

r=12,....9
=1,2,...,15
7=1,2,...n
=

yi(tj) i 87*1
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(1, =0.5672 , A, = 1.9326 , 1, =0.3284 , 4,
0.4037 , A5 = 0.3035,

By (t;) 4xia : 135%1
Ei(tj) 4aia: 135*1

46=0.3350 ,1; = 0.3009 ,4g = 0.3213 ,Ag =  iela Wi aell i il il 5.0 A yas
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Al 0 eaill mil b Jleat uly 1y Adall 23 g V)
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3y ol 73la oLy e GJw
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B, (tj) -0.1368 2.1029 3.4633 -1.4551 0.0671
B,(t;) 0.0194 -0.0074 0.0186 0.0124 0.0659
B;(t)) 2.0679e+08 -1.9640e+06 1.0215e+16  5.6548e+08 -6.1498e+09
B,(t;) 4.4688 503.9278 -359.9195  3.6856e+03 -152.965
Bs(t)) -6.2180e+29 -4.7957e+27 -1.0987e+26 -2.7939e+39  8.4498e+35
Be(t)) -1.3882e+28 -5.7626e+29 -1.2624e+29  1.2600e+25 -1.7703e+27
B, (t)) 1.1806e+41 -3.3466e+38  3.9549e+38  6.7824e+45 -1.1895e+44
Bg(t)) -6.0566e+35 1.0358e+48  1.3925e+31 -3.6822e+49  4.5829+22
By(t)) -7.6579e+16 -8.8761e+22  1.9365e+20 6.7159e+28 -8.7902e+20
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Ji BLITE e S el (sl
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B, (t;) 0.4447 0.1076 2.2284 0.8020 1.0677
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Be(t)) -4.6586e+27 -7.5678e+28  3.3603e+29 -3.7317e+26 -1.3052e+27
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