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ABSTRACT

Iraq has became more vulnerable countries of  environmental
pollution  due to wars experienced by the country, as well as the
presence of many factories, petrochemical and oil and gas to the ravages
of pollution of the environment, this is the direction of the civilized
world isnow a revolution to combat the effects of pollution, because
man is the most expensive creature and kids are the substrate on which
depends the development of societies, which must take care of them.

It is natural that these factors combined lead to the emergence of
many cases of epidemic and deformed births in the research focus has
been squarely on the increased birth defects in Irag in general Amos
Kurdistan region through the database provided by the department of
the ministry of health and collected for 2012 , factor analysis has been
applied to see if by what affects birth defects in Iraq like parents age ,
chronic diseases of the mother a, parents job maintain exposure to
radiation, mother abuse treatment affects pregnancy ,and to find out any
provinces clustered early if a certain percentage of the birth of
deformed children and showed results close to the provinces despite
the divergence of geography and the different customs and

217



2016 (1) saad) (§ ol A0aLamBY) g 4o 1Y) A glall & oS S daala dlaa

traditions, and both Mosual and Anbar are highest on terms of

distortions defects.

Key words: Congenital malformations, factor Analysis, Cluster Analysis,
Agglomerative Hierarchical Clustering, ward method.

: duanl) (A g Aad8all .1

ale cilaal amy Lagad 5960 s JladU a¥l) cula sl alae syl jlally
O Agsiad Ly astie oLl culladlaall e dudedl (ot leie coluad 3220 @ll35 2003
il ¥y la gy clilapul g5 il Alygha il Wyl (85 dadia dsag o syl
S JalS o 8 1aas ABldG opie fST o Jada aVy dai ) sllas (e 3
s i)l laliall b duals Jilgal) alaea gt 3 dsall Cagylal) as Lagas
aha Jalal Jikll dalag CpaalaiaV) o LY alies byad s dpaall dudl Cag bl
L) Jomsil 2y Al clalima 1y cihriall saeie caila Ailian) <o) gaa) Cala g
LY Lagad S Sad) o Al VA Gany ity Jilsall Lo il ke ()58
sl Jladd) 8 daal) clingal) 40 Wl sae L a5 (55l

Gy ) daslil) oLl Joa A 5ie o OIS Hhadll (s5ie e pllalill alsli L
ale leVare el calyy alal) eV anal) (o e cul€ (g8l 3 sanll cilagin Gl d)al
2 gilly | IS 8 Jalall sl all (o)<l (e 3yshaa Roth, Bill  Jstss 2010
S danl g ERY Q) iayal Jia JULY) sl Al il s
B4367) factor analysis Llall Jdaill .2
Principal Component Method 4wl <lSyalll 45yl 2.1

Asiians P Jawsiey Clhpsiall 2aie aysi ld Xq,. X Adlsdall lypsiall (i
Cus es i LSIP G rSp X ADgh X ik ol
O -NXP 2 il dsiia) claaliadl (e N e due (gajing kl>k2>...>kp
:S Aiall LAl (plil) pa g8 3 s

shal Gls S claaliall djiiall cplill ddghias o aain Lpiyll Al pal) Jilas &)

Apbna) Zapal) ) Jsad Xj s llaiadl LLaY) clasgll Jilal

=X
Zij= ] (1)

218



2016 (1) saad) (§ ol A0aLamBY) g 4o 1Y) A glall & oS S daala dlaa

kil Jé (Eigen Value & Vectors) sl cilgaially 53all 8,88 zg il
Gasa Axia o Jsanlly P lginys X Adsiiad) gl (s 4yl LS jall Jolas 386l
Bl Popalic 2 8 (sha
Xa; =rjg; ... (2
GV 8 leaiall Ll X Aisieadl sheall jsiall o Aaleal) oda 38a5 ) A A
X 43504l (Eigen Vector) sheadl culeaiiall i jsdall sda Hlals
(X=% Da; =0 ... (3
Aslaall Basal) Cpally @3 alay) oSy Aalal e (X = 241) Adstad) culS lals
i 05 go b 1y i leatie @ 0585 Allall o3 s distadl (s sSaas (3)
Aghadl (585 O o @4 aniall alagy a3 Lapdll plé il (ghia e ania
Abaall anss Al ‘X—kil‘ =0 L;i e (goludi (ghadaa dad L,Si SN (X=21)
Symaall Cleaiall alag) Sy (3)  Alabeall alattinbs Ayl gl (S ledas 33l
Lein Lo saalaie Cilgatiall 638 (5 6K5 Cuay dal) @l 5 ylalid)
Asiiadl hadll Hodall o)) 52 S A8 shiaall Bhadl Glgaially Hsdall palsd (e ¢
Saall leatidl of Gl Ay > hp > >k >0 G sl e S dme S
Baaall Cilgaiall (S5 ey sl e 87,8),..8p o Saddl siall 5l
-81,8p,...8p S 48 gaaall Adaeall 30alatiall
SIS LD £ ganal Apnsi)ll CUSHal Jala Adee (B S )90 Ll dalaill dpals )
b haall yalic 4yl ddgaine D Cus T'ST=D U T ddgaadl alagly .l paiall
3haaall Cilgaiall Jiat lgidee) saaleie ddsiian T s ¢S 4 ghiaall sjnadl aall Jid
REPAPSIN|

(7,8) Cluster Analysis sagdiall Judasl) 2.2
dals leadiyis dma gyl Cilyarie Ao sene Caiual ) Gaag Clela) e Ble
Glaty Lad dilaie Cpme 258 JAJd Adiaal) Cilyurial) <8 Eusy Clusters adlc
raliall e 22e agie JS auay adlic 4 lgaa (g) aliall 3a8ial 3aa0 (ailady
Agglomerative LS dpa el Bamiall d3ypka Lgia (3yka Bany Ay (ira (S5iuse I3
Nonhierchical method 4uwyedl e samall 43,k Hierarchical Clustering
. Clustering

219



2016 (1) saad) (§ ol A0aLamBY) g 4o 1Y) A glall & oS S daala dlaa

Agglomerative Hierarchical Clustering Methodd.lisil) daygd) 3a8ial) 3ihk 2.2.1
il ) Al (Proximity  Matrix) — lsal) dgiias Gihhl sl Jaatind
Ay baill ggd o Jlly adlic 5 ) (N=5) ae law chaY! 4)a (Tree Diagram)
o S 3,4 Glaagll maxid 55 e 1o 2liall dae J5a5 5 2 ae ] 32l ad
Glasgll JS ALl & .2 ssiiall xiny 3,4 cpagliall ae 5 Banll man oy o5 adlic 3
O o b eonadl bl e i nadll jeia o) e | asiie K e
e ) deganall 5 sangl) (s cadliall JS] # Loy et Clas gl Aegene 5 Cilas gl
a) Jaasi )
P VIS gh A dyasgl) pakiall haa Lol
.WQ&MaﬁstJgUﬂ\mn@i@. 1
ainl) e Bilsia ms3ll bl & Lol SSY1 2030 D bl A sean e Cangi L 2
S 51 alwYl las Cuay dig
onlaall (g Calagys (New Cluster)  (rS) aaas asiic 38 51 Cilaal) zaxi .3
Sy S5 Calaadl dgeally jlandl Coda ddauls 1 5 adliall 2 Jisly (Criterion)
Aganlly Hland) 28zl 5 Hledll alasinlo 28lall 2855 (rS) 2l Lol Clos
Saaall cplall 48 5aiadl
Gl IS ga bl e (D=1 ) e Jpanll Gl 3 5 2 sghaall Sy a4
z el aad cplal) dady daeaall 28lall 2o 2aaTglad IS ey L2k dgtie JSI
ilial)
dzeel) saiiall (Bihk e el e duass odel 3 ashall b L) Jlasiul
: YK a5 (Agglomerative Hierarchical Clustering Method) 4.bi<al)

Single Link (Nearest-Neighbor) (wial) Jag,ll) quifi— jlsadl 43y oY
O ) il Alasiuly adliall 3 CalaaY) Jaysi i) Layl) diyyla Cada il
Oy S asiiall 3 paic )8 5creR oy R asiial 8 paic () T iy c2bliall
Al da el Baial) daa))lgin 3 3ohally adliall e ¢ FeS
i S (R g cilibudl odlel (Agglomerative Hierarchical Clustering)
A0l sac 8l s
dRrys) =min {dg2reRand seS} .. (4)

220



2016 (1) saad) (§ ol A0aLamBY) g 4o 1Y) A glall & oS S daala dlaa

(ordered  doyall Clilud) Jiay Ay oyl syl Ay e hal) Gessha JS 8
.alaa¥) Layy cua distances)

Average Link Method LVl Jase 4,k :Lsls

Jalal) Jagylls ajaadl )l @bl R ¢ S Calaal) (e cpagiic G o)l Lexie
Astic J8 Jaly Galal) (e il 530 e alaeYL adliall zes (Complete Link)
(Average oyl Jaee 48yl con alie§) ol el Guliad) Jlexivd (e Yoy
Aalaall s dgiie IS G Ul Jane aladinly (pasiie (g A8l st Sua Link)
:aalul)
Zrzsdrs

. (9
NRr Ng
oS DY) g ¢ agiie JU Gl e B nS, nR, seS, reR &
S€S reR yabadl Gezls VI IS Gu NRNg ol Jamay Jau3 3 55kadll

dR) (s)=

Centroid Method  _Jacsl) ddaial) dayyls ¢ Bl

sl Williams & Lance Jé (e sk Jaguslls Jaw sl ddass cagyll Jaxs G3ilyka ()
i) CER) JanaS ity pagiial) (G Adlasall ol i) 3835k 5 . 1977
Ng paliall ey S agiially NR eabiall ey R asiiall o) Gl ey IS
tod wiliall e Gfiasgl ol Lalaalls

3_/r1 ysl
yr2 ysZ
;r — zryr —| and 3_/5 — zSyS —|- (6)
nR ) nS .
| Yrp | Vep,

st sl o (Euclidean Distance) quaddl ddlus aae o
dZ =y, -y
ol 48 hiae o fani o(Centroid Agglomerative) o sl dlaill iS5 ¢ )Y
T Gy eonasiiall ghsal) Jamall Jlainy Glaeny lelin SSY) cpasinall (gl <D
AT 1 ) ddasill flo anall assiall Jich

221



2016 (1) saad) (§ ol A0aLamBY) g 4o 1Y) A glall & oS S daala dlaa

Yr =(RY; +NsY)/(Ng +Ng)  ...(8)
Llall (ygysall e Jaeall dastig 13 Jaggl) Ayla canit Jangl) Adatil) 43k ()
Laie jan (Median Method) — Lawdl diphy y, = (Y, + V)2 sl
Ng >>Ng 5 Ng >>Ng
T . 2 . . wae o T .
O sy df=ly, —ys|T s D=[di] ol dghias G pasis
plua Tagll dxetiseS «reR paliall
Ve =(NRYs +NsY)/(Ng +ns) ... (9)
cU ) dgall Y Jawsl) Ay T aghiall G ual dilis puse el
P Al dapal) aadis
ngN
Ot = (g )00 + (= F s . (10)
nR + N nR +N nR + ns
(Updating prOX|m|ty Dlsal) u.ul,}S.A uaatil dalall A ylsall Aald Al s34
cJalill Iaylls 2 jiall Tyl Measures)

Ward's method i,k :la,

il AlSde dlail agdiall e diad Cus (gasiiall Jlaill jlady Al d8pla
A 5a8ial) da) lsa (paniats Ay ylall (AEahyal) ALl F Aaluall (ulE Alasinl e Y

Ll Gladl e Jaally lajla LYY @i s 3 ( Agglomerative (Clustering

LBl AV s colat V) A A Al LY palas (e da

Claliall pen in ety | oaaa cldn adliall oo las Ward daph &
LS Gy oS il danlia FST ay L asiial) 8 ety

il ya g sanas c28liall J21s Cilaypal) £ sana 32800 Ao sanall 3 CalaaY) S
SIS Clag el ¢ sana g5l Uadl

SSE = Z(y. V)'(yi - y)—ZHy. W =T
i=1

Ward's Method & .SSE Js.as\ O s 2liall Jaby Slagyall £ sana 13

Gilayye gsane Jala 3 gyraall 5ol Qi o aaied ) Calaa) ans calinl) JS]

Slasy QA Cpdaglly IS5 28Ul e N(N=1)/2 z)53Y) ) (e 8shd IS dicy . Uasl)
Jac Adjraly .zad ClaaY) IS Ja yding elaY) . Olaedy i Uadll Cilagye ¢ sens

222



2016 (1) saad) (§ ol A0aLamBY) g 4o 1Y) A glall & oS S daala dlaa

SSEs=ZHyS—§/SH2, seS jSSEr=ZHyr—§rH2,reR oAt e laY)
S r

9o T agfiall ilegye goana Ol T agtiall JSEI S § R 25diall anyy .S 3 R 2liall

SSEt:ZHyt—§t HZ JteT .. (12)
t

LS SR e e npl (iyp =(NR Yy +NSYg)(NR +Ng) Sas
5 SIS Cilagpal) goane 8 SSEt s 5l . SSEt—(SSEr+SSES) (a5 T asiiall
S e Unil) ey g sama 33l cagiiall Jals Cilagyall ¢ seae SSET + SSES
(between cluster  aséiall G Glagyal) & ganal 32N L2 g8iall Sl pall £ sana 10
: » IBCSS sum of squares)

1BessKRys) =nRlyr vl enshs vl © 69
2
(RS ] -4

o el 3g) . d2ps /2 o (13)  labaall Gl canly Gan pe 3giiall Ll
Lol SY) Glaa¥ly ¢ Gualll dilas aupe d%pg Cus . D=[d%ps] (il Gasioas
L) . prS=dr52/2 ‘),\al.ud\ Lﬁ}i u_“d\} J\};‘\ Z\AJMA C_a\’..DA S BJLSI}X G.A.S}

S 5T Bl ey (5% (9) Aaladll aladinl yt Lssiay paa agdie <l

(bl sl L3

shal o daiall sl Ledan ) Al cila gl dealal) clilll sacls il
s olial clyxiall Sl 55 2012 aled liwa S adld) lac (3hall cillailas aeals (gsins
) R0 e sl gaadl e clisall Jilad b caaddi
(el g 0 Xy odihall gy 1 X @ agdeall puin s Xy cddadladll 2 X

s Om AN An )y 1 Xg o Rigat X ) yee 1 X7 oY) digat Xg
G(A:LJ}:! (j DJ‘)SA) BJ\)IJS\ t}.l . Xll ‘&A.)Lu 3\3}“ k_i‘JYJ J};j XlO

oY1 sl Liayall a1 Xy

ot ) WYV i Xy edaall el pan ) WYV a0 Xy
Anludl Al sl axe @ Xig couall Je g elsa (fy\ bl 1 Xgs
gl I addladll (o X7

223



2016 (1) saad) (§ ol A0aLamBY) g 4o 1Y) A glall & oS S daala dlaa

f—all 4ie 3.1

Al il sl sl e alaie Wl Vsl il sl aladl bl pen &
dle g alla 3593 dasiall Vel axe il 3 Ahal) dsiall 35 U8 (e Badindll
ae el a3 Loy axad @l Ghal) GliwdS ali] lac 3al) Cillailas x2aal2012
Ll sl Vs e (22.74% ) Apesiy Slaky Aladlae 8 dagiial) IV N
ibhdlae B o ) e S Aapladl AV 6 (20.37% ) Ay (g5i0 Adailas
(1.2) Ay ) 5 (1.25) Faasty ol S

Vsl cula sl A e alaeWh o)yl ddjee ) sasiiall Jilail) 485k Cangs
Aaaall Caglall Gum e Ll ST cilailaall (o aaail @llyg doa 3V Alls Calf <

sAay el cula gl clily Julas 3.2

Lty dalse L Alia o 2a5 (PCA ) Ziph Jleainnly Lol V) A ghims Jilad aa
A aals ge ) el adl) LB Ally ghall (ssime o AVl claginll Je g
dS i (b Lads (1) Jsaad) & amally colall Jlaa) 0 61.134% 4ias Lo cajud
(2) san)l 8 sUanally g yaall Jalsall CDlsent A ghime DA (1o 4S5
IV e 35l Jalsall aal (e aa3 3 (JV) Agpal)l Al 028 Jindy z A1 Al
I jee X5 clysiall o callig culil) Jaa) (e %14.647 o Lo pusdi g 4 sall
Lall IV aae X16 ¢ 0.878 5yaie Jsasis Y1 yae X7 «c0.897 o)laia Jaaniiys
& o) ag allsl) e ASpa (V) Al Bpand Sy 0,673 olaia Jaeaty
s 1Y) Jaall e 53 Jeo @lliag 35 e Cyslad 13) Aalk da gl cula¥gll <
L (s
X12  clyiall e calling il sl (0 %11.366 4o Lo Copdy 4006 A8 yal)
Jaall Ul aa ) QY1 a3 X13 ¢ 0.892 sjhaie Jraaty ) (5 Aadall (yal ey
) o) Al (ol Y1 A oy Al LS 5al Aranst (Says 10,884 o)lie Jpeaiys
Bge X6 el e clling i) laa) (e %9.426 i Lo cpudy  AAEY A yal)
LS pal) dpanis 50y 0.785  oylaie Jpeay V) Aige X8 <0.819  oylaia Jrealyy oY)
N st Jans 8 aY) JaaS Aagiiall IV 3 T e Aigad) s cpallgl) g S e
cOgind) daay Bpadl) Ggall o Wpe s g LY

224



2016 (1) saad) (§ ol A0aLamBY) g 4o 1Y) A glall & oS S daala dlaa

X17 el (e calling cblall Jlea) e %9.165 4im Lo Capuds 2 daglyll 45 5al)
Jeaaly Csi¥) Gm Aball Aapy X9 <0.684 ojlaia Jaeatys g leid] ) Adsblall iy
land (Sar9 0.575  5)late Jreaty d8lu A8 gaa N5 3529 X10 ¢ 0.622 3)2aa
oS A Adadlaall Lgie lad B0 (ge el Sy g s ) Adablaall (s AS e
el ) Lgiiga sl asae el X axdl ) s Joall ol g
clysiall e cilling lilil) el (e %8.834  diaw Lo Ciyudy : Acaldld) 485l
gladl A 2V (mpan X14 ¢ 0.772 0y Jpealiyy ciall e g s15 V) Lales X15
aall e i e)sn oY) bt A8 pa £S)al) e (S <0.751 ojlaie Jpeatus
X3 chriall e clling clilal) ) e %7.697 40 Lo s 1 Aalad) 48 yal)
daaud (Sa15 0.674  5ylaie Jreatyg agdsall Guia X2 ¢0.748 o) Jraatyy Jikall ()5
ogdiall Jakall 3.3Y5 e 5 Allg 32Vl die ()5 48 yay Sl
(1) &) Jsaa
il Y 48 ghnd AlS) gl g,

Total Variance Explained

Rotation Sums of Squared Loadings |Extraction Sums of Squared Loadings Initial Eigenvalues
Cumulative % of ol |Cumulative % of ol |Cumulative % of Total Component
% Variance % Variance % Variance
14.647 14.647 2.051 15.221 15.221 2.131 15.221 15.221 2131 1
26.014 11.366 1.591 26.786 11.565 1.619 26.786 11.565 1.619 2
35.439 9.426 1.32 36.038 9.252 1.295 36.038 9.252 1.295 3
44.604 9.165 1.283 45.151 9.113 1.276 45.151 9.113 1.276 4
53.438 8.834 1.237 53.531 8.381 1.173 53.531 8.381 1.173 5
61.134 7.697 1.078 61.134 7.603 1.064 61.134 7.603 1.064 6
67.916 6.782 0.949 7
74.394 6.478 0.907 8
80.627 6.233 0.873 9
86.073 5.446 0.762 10
90.926 4.853 0.679 11
95.353 4.426 0.62 12
98.141 2.788 0.39 13
100 1.859 0.26 14

Extraction Method: Principal Component Analysis.
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(2) &) Jsa
sl Ji8 s Sl Chlandt 48 g8unn

Component Matrix®
Component

6 5 4 3 2 1
.647 | .035 | -.011 189 -.037 .060 X2
746 | .087 | .050 .020 -.055 .070 x3
-042 | -107 | .056 | -129 | -230 .854 x5
-027 | -.266 | .657 .290 .289 .052 X6
-055 | -094 | 051 | -159 | -235 .829 X7
.010 | -225 | 573 351 311 .186 x8
-207 | 182 | -.149 543 .020 .079 X9
-174 | .289 | -.087 471 -.031 116 x10
.059 | -152 | -384 | -.040 734 .296 x12
.020 | -.015 | -.283 | -.076 792 297 x13
-035 | 598 | .335 [ -171 .186 219 x14
012 | 718 | .183 | -121 193 .098 x15

.009 | .017 | -.135 145 -.281 .641 x16
.070 | .098 | -.294 .649 -.097 .065 x17

Extraction Method: Principal Component Analysis.
a. 6 components extracted.

(3) &5 s>
ysil) ey ol oSl Cilrnii A o8

Rotated Component Matrix?

Component
6 5 4 3 2 1
.674 -.032 .068 .032 .008 .011 X2
.748 .065 -.097 -.009 -.018 .033 X3
-.005 .040 -.056 .057 .046 .897 X5
-.015 .007 -.025 .819 -.009 -.046 X6
-.024 .051 -.076 .033 .037 .878 X7
.042 .025 .071 .785 .077 .059 X8
-.093 .014 .622 .050 .032 .003 X9
-.060 .138 .575 .024 -.032 .048 x10
.014 -.050 .010 .017 .892 .047 x12
-.023 .125 -.003 .058 .884 .019 x13
-.014 .751 -.038 .092 .022 .094 x14
.043 772 .067 -.061 .042 -.041 x15
.090 -.024 .250 -.074 -.008 .673 x16
.195 -.168 .684 -.044 .007 .014 x17
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 5 iterations.
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(4) o Jsa
Ward 2))s 4yl Jlaxialy calladlaal) o S
Agglomeration Schedule

Stage Cluster Combined Coefficient Stage Cluster First Next Stage
S Appears
Cluster Cluster 2 Cluster 1 Cluster 2
1
1 +3 89 D8 313 .000 0 0 4
2 JL10 S K11 .002 0 0 8
3 3 adl] deaalig .007 0 0 9
4 X PN 014 0 1 6
5 5 ) #3a6 027 0 0 7
6 Olose3 Ll 48 .059 4 0 9
7 AR iall7 157 5 0 12
8 JL10 Aax14 294 2 0 11
9 3 adl] Qb3 540 3 6 11
10 |2 - EN ) 1.164 0 0 13
11 5 eadll] JiL10 2.996 9 8 12
12 5 padlll LN 6.751 11 7 13
13 5 paill] Joa 5ali2 17.289 12 10 14
14 3 uadl] oYI1b 69.614 13 0 0

a&)s 6.751

el el Jlly) Al

teh L 4 &) Jsaall Ghdse gl (Sa
e 0.000 38l Jalears (13 5 535 <9 D) ibadlas G Saa el cllia
O Al (y5S5 38 A gl VD) 4 &) o pilailaal) (p aslin e G e Jy
Neginy alilly colalal) Cabias 88y bl (n dhaall sl a2 opilailad)
U Jalrays 3)Sae Ay (11 S 10 Jib) Sbadlae e JS aiiad I
LN el e il dgliie Galilaaly Aol gkl o 0.002
cadlaaly calall Cdlialy Wahaa cpiiailaall aelii iy e s dpaVsl) cula sil) s

) Jalaay Dalie casiias 38 (5 g 1 peadl ) Jidiilas Ll
st s Led pililadl o o)ld s (K1 haall ac Ll

Loe Lyt s e L@ G zsliilly g LD Adailaally oY) Giapes Sy alie Jea (e 252Y4))
sl e g
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(2) 5
ward Jay)ll A,k aladiuly (3hall Gladlas (23l

Dendrogram using Ward Linkage
Rescaled Distance Cluster Combine

0 B 10 13 20 25
I 1 1 L 1
syt ]
EENTH 13—
sz 3
Ly 81—
8yl 1
PR 4
dhols 10—
olgs g 11—
31 14—
il L]
el 7 ila [}
il T—
heagill 2
il 12—
BIF| 18

Ll et Jamsally L) dalaal AL hall 2aY) dalusall (2) SN (e Jaadls
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