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Classification of Iraqi governorates by using cluster analysis for 2016
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Abstract: The development of human societies is measured by the level of success achieved in health because of its direct
link to human life. If any society can improve the health of its citizen, it will achieve similar success in other areas of life. If it
fails in this aspect, it will fail in other aspects. So this important subject had to be discussed.

This study aimed to know the difference between the Iragi governorates in terms of the level of health indicators provided
to the citizen, in addition to determining any of the indicators that contributed significantly to this difference and disparity
between the provinces.

Data were obtained from the Annual Statistical Abstract of 2017 issued by the Central Statistical Organization. The study
included (13) governorates, except for the northern governorates, Mosul and Anbar because data is not available for these
governorates and (25) variables representing health indicators. The cluster analysis method was used in the hierarchical and
non-hierarchical way. The researcher concluded Baghdad is the best in providing health services to citizens, where the
distance between them and other the governorates ranged from (3.875) to (4.841). and Najaf and Qadissiyah are close in
providing these services to the citizen, Where the distance between them (0.411). And that the governorates clustered in
three clusters, the first included (Kerkok, Diyala, Babylonl, Karbala, Wasit, Saladyn, Najaf, Qadisya, Muthanna, Thi Qar,
Mysan) of and the second included Basra only and the third included Baghdad only..

Keywords: cluster analysis, hierarchical method, mean method.
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Proximity Matrix

Squared Euclidean Distance
Y likerk | lidiala | 3'baghdad| 4:Babylon | S:kerbala | fiwasit | Tisaladyn | 8: najaf | 9:gadisya | 10:muthana | 11:thi-qar | 12:mysan | 13:basra
ok
1: Kirkuk | .000 | 1.074 4.363 0.993 0.684 0.844 | 0.350 0.787 0.693 0.780 0.77 0.301 1.168
1t diala 1.074 | .000 4.512 1.018 1.208 0.758 | 1.068 0.633 0.644 0.687 0.784 1.057 1.272
3: Baghdad | 4.565 | 4.512 000 4.081 4.514 4.542 | 4.712 4.412 4.5368 4.841 4.280 4.775 3.875
4: Babylon | 0.993 | 1.018 4.081 000 0.863 0.844 | 1.109 0.884 0.851 1.149 0.797 1.123 1.200
5. Karbala | .684 | 1.108 4.514 863 000 633 878 852 768 892 1.021 641 1.368
6! wasit 844 758 4.542 844 633 000 -836. 656 633 386 930 741 1.289
7 :Saladin 550 | 1.068 4.722 1.109% 878 856 000 862 818 781 936 513 1.438
8 najaf 787 | 633 4.412 884 852 636 862 000 411 624 603 670 1.017
9 : gadisya | .693 644 4.568 851 769 653 828 411 000 477 .582 .618 1.221
10:muthana | .780 687 4.841 1.149 862 386 781 624 477 000 918 564 1.434
11: thi-gar | .77 784 4.180 797 1.021 930 936 603 382 928 000 918 1.061
12: mysan | .301 | 1.057 4.773 1.123 641 742 523 670 618 364 918 0.000 1.363
13: Basra | 1.168 | 1.172 3.875 1.200 1.368 1.289 | 1.438 1.017 1.221 1.434 1.061 1.363 000
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Cluster Combined Stage Cluster First Appears
orunssumuneummmm  Coefficients g ey Next Stage
Cluster 1 Cluster 2 Cluster 1 Cluster 2
1 8 9 A1 0 0 2
2 8 10 A77 1 0 5
3 1 12 501 0 0 4
4 1 7 .523 3 0 5
5 1 8 .564 4 2 6
6 1 11 .582 5 0 7
7 1 6 .586 6 0 8
8 1 5 .633 7 0 9
9 1 2 .644 8 0 10
10 1 4 .797 9 0 11
g 1 13 1.017 10 0 12
12 1 3 3.875 11 0 0
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Cluster Membership

Case 3clusters 2 Clusters
1:kerkok 1 1
2:diala 1 1
3:Baghdad 2 2
4:Babylon 1 1
S:kerbala 1 1
6:wasit 1 1
7:saladyn 1 1
8: najaf 1 1
9:qadisya 1 1
10:muthana 1 1
11:thi-qar 1 1
12:mysan 1 1
13:basra 3 1
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Dendrogram using Single Linkage
R led Dist Cluster Combil

1] 5 10 15 20 25
1 1 1 1 1
najaf 8
gadisya 9
muthana 10—
kerkok 1T
mysan 12—
saladyn T
> thi-gar 11—
wasit 61—
kerbala 5
diala 2
bakylon 44—
basra 13
baghdac 3
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@ shiad) Jalatl) aladinly Laua 481 ) cliblaal) Cinluas (129) Lils



‘aZGIQW_M\ Adnd) - Culll) M\_wb@gﬂbw\e}ﬂ\ﬁi@a_&@mﬂge‘gwa*ﬂiw\

gl 215091 s (2) 3, S

Case

—3: haghclad
=13: basra
4 babylon
—2: cliala

~5: kerbala
G wasit
—11: thi-gar
—10: muthana
=0 gadisya
3 najaf
7. saladyn
=12 mysan
10 kerkok

4=

5

Number of clusters

k- means Slbwgil| 4a)ls -2

¥l @) J) bostll g (Spss version 20) Slas¥! meliall Jleaial @3 Loyl 2kl sda 3

Slegexall clacls @layall w35 mose gl (Cluster Membership) mludl ¢ Jo¥l ¢ 5=l
Jo¥l sgaiall Cus cagdlic B § Sllaslell aazes Lasdly dus Acgazll S50 e 83,8l darg (dliall)
(Olese 1 ~g3 (Gl eslall cCamill (ol Do lawly 3)S (b (Jls (sS,8) llsblns iy
Asdlree iy SN s5aially 5pn ) Alsdlre iy S spdiall L. (2.636) J) (1.097) (o 7ol 2oluey
ol

Sllagil | ddsylay adliall § sliacl€ milladloell as3es cam (3) o) Join

Cluster Membership

Case Number governorates Cluster Distance
1 Kirkuk 1 1.610
2 Diala 1 2.030
3 Baghdad 3 .000
4 Babylon 1 2.636
5 Karbala 1 1.948
6 Wasit 1 1.540
7 Saladin 1 2.074
8 Najaf 1 1.416
9 Qadisya 1 1.097

10 Muthana 1 1.769
11 Thi-qar 1 2.147
12 Mysan 1 1.553
13 Basra 2 .000
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Final Cluster Centers

Cluster
1 2 3
x1 -.32942 42821 3.19546
x2 -.29937 .03310 3.26001
x3 -.32214 .83166 2.71193
X4 -.26295 13453 2.75796
x5 -.17261 22337 1.67531
x6 -17202 -.59131 2.48351
x7 -.26940 -.34766 3.31103
x8 -.30460 .22337 3.12724
x9 -.27821 .31388 2.74642
x10 -.37834 1.57679 2.58490
x11 -.38637 1.70813 2.54194
x12 -.30887 .22650 3.17102
x13 -.31595 22238 3.25306
x14 -.32339 .36539 3.19195
x15 -.27163 -.30746 3.29536
x16 -.27471 -.23450 3.25635
x17 -.23737 -.07139 2.68246
x18 -.33267 44002 3.21930
x19 -.28184 -.22635 3.32655
x20 -.28676 -.15693 3.31132
x21 -.27735 -.27735 3.32820
x22 -.27735 -.27735 3.32820
x23 -.34795 .83645 2.99106
x24 -.33964 .66523 3.07085
x25 -.33377 .50389 3.16757
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Jo¥l ssaiall e dadl aly 31 o6 wdliall e 0sSo Lol slady Alsdlee Jiey @A) SIE spaiall
(4.020) L ssaiall e Jo¥1 sgaiall day Leins.(14.283) Ll ssaiall e aadly (16.599)
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Distances between Final Cluster Centers

Cluster 1 2 3
1 4.020 16.599
2 4.020 14.283
3 16.599 14.283

sl (e psie JSI (One-Way Anova) aslg slail § culidl Julxs Jous @laadl oo aal Il o5l &
Faed e slaae¥l ollbhwgill ciusg alpaall o Y oo Adjae b 83l wdliall aluszuly
Slapll bwste Lty Cluster sgae § Slegazll oo @bl bwsic o) Zux (6) 08y douzr @ Axiaslly
Gas 4 Ll (Sig olsie cxd)F SLasyl Al Lgine Goiun OF Lia Lasd ozl sgae 3 clegaxll J5ls
6 OF oSay legazll lasgiay 3lan & clusyall Hlas 3 delasiwl comy Wo cdlleal (Sasg Lia Gra5>
b 5810 saey Lozl Lmall KL sue ofs (F=6608.904) 59,8 ST LI 568,10 LA 8l sue o
(0.000) iy (punlzll) wdliadl cry 8Dt dad J3T L L)

3 olladlall sluel Jany cllawgrll Aanday clayaell gagaiall Julmtll @ls o pueldl o5l
e Oly (Slegemll) wdlall (e goludlly dejge e Slnall of many Aaliell 28ldl wblall
S b oF e Jo 1y ads susly dladles s iy Gl sgaiadl Ly Jo¥l ssanadl 3 cilladladl
slasy of slaels Spadly slasy @ (2 Lo J8ly cublsell Lmiall Sloasdl uas @ alate olladl=ll (e
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ANOVA pbedl Jedxs Jou cng (6) o) Jou

Cluster Error
Mean Square Mean Square
x1 5.794 2 .041 10 140.646 .000
X2 5.807 2 .039 10 150.689 .000
x3 4.594 2 .281 10 16.335 .001
X4 4.193 2 .361 10 11.598 .002
x5 1.592 2 .882 10 1.806 214
x6 3.421 2 .516 10 6.635 .015
x7 5.941 2 .012 10 503.901 .000
x8 5.425 2 15 10 47.179 .000
x9 4.246 2 351 10 12.107 .002
x10 5.371 2 126 10 42.713 .000
x11 5.511 2 .098 10 56.306 .000
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Cluster Error
Mean Square Mean Square

x12 5.578 2 .084 10 66.096 .000
x13 5.865 2 .027 10 217.158 .000
x14 5.736 2 .053 10 108.733 .000
x15 5.883 2 .023 10 250.857 .000
x16 5.744 2 .051 10 112.403 .000
x17 3.910 2 418 10 9.356 .005
x18 5.887 2 .023 10 261.514 .000
x19 5.995 2 .001 10 6608.904 .000
x20 5.947 2 011 10 561.319 .000
x21 6.000 2 .000 10

x22 6.000 2 .000 10

x23 5.489 2 102 10 53.701 .000
x24 5.571 2 .086 10 64.896 .000
x25 5.756 2 .049 10 118.161 .000

sedie JS 8 (wladlell) wlsypall sue (an (7) o8 Joia

Number of Cases in each Cluster

1 11.000

Cluster 2 1.000
3 1.000

Valid 13.000

Missing 4.000
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