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Abstract: -

According to importance of health and of life of our daily lives, so our research
was studied depending on these points of year 2010that issued from the ministry
of planning / central bureau of statistics that cooperate with Ministry of health to

include hospitals, health institutions, clinics, surgical operations and others. the
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goal of this research to detect the possibility of applying cluster analysis to
analyzed and classified the Iraqi provinces depending on some variables of health
portion that by using “hierarchical cluster analysis” and “ k - means cluster
analysis”.

As a result that has been reached is:-

1- classified all the provinces into four groups depending on “ square Euclidean

Distance” as shown in the table below.

groups First second third Fourth
governorates | Nineweh, Babil,Kerbela Kirkuk,diyala Al-anbar | baghadad
Al-basrah ,Al-najaf,qadisiya, wasit,salah al-deen,
thi—gar Al-muthanna,missan

2— the province of the forth group “ Baghdad” was merged in the highest
clutering group. That what applied on the three ways (center, complete ward) that
depended on this research, that because the distance measurement highest
variable which led to weak link between this province and other rest provinces,
also it is refusing to join to the rest of dendrogram, unless at highest clustering
levels, also province of “ Baghdad” have the highest average of ( hospitals,
doctors, dentists, pharmacists ,etc...).
3- There was a big homogeneity between some of provinces ( Anbar, wast,
diyala, Kirkuk, al-muthan, missan, salah,al-dean) and there was another
homogeneity between other provinces ( kerbela, najaf ,Qadisiya, babil,thi-qar,
basrah ) according to indicators of health and life of year 2010, also the
provinces of third group have lowest average of ( hospitals, doctor, etc...).
4- There was incorporeal difference between the variable of the health statistical
and of life statistical according to provinces.
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Agglomeration Schedule aiail) cilghi milii(¥) a8) Jsa

complete 4,k ward 4% )b centroid a4,k

Stage Cluster Combined Cluster Combined Stag
Cluster Combined
Cluster 1 Cluster 2 Coefficients Stage | Cluster | Cluster Coefficients ¢ Cluster | Cluster Coefficien
1 4 8 559 1 2 1 2 ts
2 12 14 793 1 4 8 280 1 4 8 559
3 7 10 1.010 2 2 i 578 2 12 14 .793
4 3 4 1.255 2 7 4 L8l 3 7 10 1.010
5 7 11 2.781 * ’ : e 4 3 4 1.052
6 2 12 3.053 2 7 1 3167 5 |a 12 1.428
7 6 7 3.458 % 2 3 4.573 6 |2 3 1.711
8 2 3 3.529 7 2 12 6.307 7 7 11 1.927
9 13 15 5.301 & 5 7 %168 8 |s 7 2.482
10 ) 0 . 9 13 15 10.818 8 5 i _—
1 6 13 9.927 L 2 2 L 10 |e 13 4.265
12 2 19.893 H ¢ - B3 11 2 6 4.474
13 1 2 25.221 12 ! 2 A= 12 1 15 7.776
14 1 5 267.685 13 ! 2 48.302 13 1 2 9.715
14 1 5 252.091 w |a 218.345
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Complete 44,k ward 44,k Centrid 44,k
Caie 3 . Case 4 3 ) Case £ i Y
; Bl Clusters | Clusters | Clusters Clusters | Clusters | Clusters

Clusters | Clusters ers 1:ninenawa 1 1 1 L:ninenawa ! . :

1:ninenawa 1 1 1 2:kirkuk 2 2 1 zjkil_rku’( & 5 :

3:diala 2 2 1 Sdiala 2 2 1

Askirkuk & 2 : 4:al-anbar 2 ) 1 4:al-anbar 2 2 1

3.diala 2 2 1 5:baghdad 3 3 5 5:baghdad 3 3 )

Sl # # . 6:babylon 4 1 1 Gikatylen 2 2 !

5:baghdad 3 3 2 " 3 4 1 7:kerbela 2 2 1

6:babylon 4 2 1 St 3 3 i 8:wasit ) ) i

7:kerbela 4 2 1 AT 5 5 1 9:salah ai 2 2 1

8:wasit 2 2 1 10:al-najaf 4 1 1 10:al-najaf 2 2 1

9:salah ai 2 2 1 11:al- 4 1 1 11:al- 2 2 1
10:al-najaf 4 2 1 qadis gadis

11:al-gadis 4 2 1 12:al- 2 2 1 12:al- 2 2 1
12:al- 2 2 1 mutha mutha

mutha 13:thigar 4 1 1 13:thigar 2 2 1

13:thigar 4 2 1 14:maysan ) ) 1 14:maysan 2 2 1

14:maysan 2 2 1 15:al- 1 1 15:al- 4 1 1
15:al-basra 4 2 1 basra basra
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Dendrogram using Ward Linkage
Rescaled Distance Cluster Combine
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Dendrogram using Complete Linkage
Rescaled Distance Cluster Combine
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Dendrogram using Centroid Linkage
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K.means Cluster analysis il gial 44,4 pliaiuly (o plind) Julailf

Juda ) gﬁe.ai ?3 (Ol ganall 2ac ayaal ?3 a.a.ubﬂ'l ) paria J<d a,ul,_\a.d'l aﬁ'! Alal P :i.'ig)hl'! TS ‘t,é
a9 «(Cluster member ship) clegayall slacls Clydall aisi alww iy ABSaall sl addl)
(°) o Joaadl A LS e ganall 3850 c8 0asdall

icganall Sy oo Glajiall 2yg Cluster member ship @ile gaaall pliaclS @l jial) &usi(e) a8 Jga

Cluster Membership

Case Number | VAR0O001 | Cluster | Distance
1 ninenawa 1 1.394
2 Kirkuk 3 1.225
3 Diala 3 .988
4 al-anbar 3 .647
5 Baghdad 4 000
6 Babylon 2 1.278
7 Kerbela 2 .836
8 Wasit 3 .395
9 salah ai 3 1.638
10 al-najaf 2 .759

11 al-qgadis 2 1.194
12 al-mutha 3 1.054
13 Thigar 2 1.652
14 maysan 3 .896

15 al-basra 1 1.394
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Rata A cleganall b clpitiall cilbagia (V) o) Jsia

Final Cluster Centers

Cluster
1 2 3 4
Zscore(VAR00002) 070 =255 -.342 3.534
Zscore(VAR00003) .382 -.251 -.413 3.385
Zscore(VAR00004) | -.118 .990 -.620 -.377
Zscore(VAR00005) .545 -.301 -.424 3.384
Zscore(VAR00006) -.037 -.249 -.319 3.552
Zscore(VAR00007) 178 -.190 -.414 3.495
Zscore(VAR00008) 155 =232 -.374 3.469
Zscore(VAR00009) 266 -.298 -.394 3.400
Zscore(VAR00010) 280 -.118 -.483 3.410
Zscore(VAR00011) 334 -.141 -.485 3.430
Zscore(VAR00012) .346 -.239 -.419 3.434
Zscore(VAR00013) .443 -.079 -.526 3.189
Zscore(VAR00014) .603 =172 =822 3.307
Zscore(VAR00015) .362 -.314 -.376 3.477
Zscore(VAR00016) 1.045 -.208 -.576 2.984
Zscore(VAR00017) 422 -.228 -.448 3.436
Zscore(VAR00018) 416 -.395 -.282 3.114
Zscore(VAR00019) .447 267 -.704 2.703
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Distances between Final Cluster Centers

A(A) ) Jsad (A LS @hadl B (@lliblaal ) clesanall S G cililsal) Lo Jguanl) o)

‘jl,ﬂ'u ‘2,3 (Q'I.Eél;d\ ) Gle gaaall Sha o Eildload) (A) ?SJ Joaa
Distances between Final Cluster Centers

Cluster 1 2 3 4
1 2.800 3.595 12.350
2 2.800 2.115 14.702
3 3.595 2.115 15.588
4 12.350 14.702 15.588
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Wblas oo (10,000) 0uSs Lo any) ga 43NN deganal) clilas hwgie Ol (A) A Joaad 2 Bl
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(T 010) 08 Lo Gl o 4Gl 5 ALY Ao ganal) cllilag o Las
—roplidl) Jua fods
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Cluster Error
F Sig.
Mean Square df Mean Square df

Zscore(VAR00002) 4.548 3 032 11 14Y.\ e 000
Zscore(VAR00003) 4.419 3 067 11 65.900 .000
Zscore(VAR00004) 2.586 3 .567 11 4.01. 026
Zscore(VAR00005) 4.586 3 022 11 208.589 .000
Zscore(VAR00006) 4.548 3 032 11 140.824 .000
Zscore(VAR00007) 4.554 3 031 11 147.815 .000
Zscore(VAR00008) 4.442 3 .061 11 72.661 .000
Zscore(VAR00009) 4.408 3 079 11 55.901 .000
Zscore(VAR00010) 4.494 3 047 11 95.457 .000
Zscore(VAR00011) 4.578 3 024 11 189.212 .000
Zscore(VAR00012) 4.515 3 041 11 108.988 .000
Zscore(VAR00013) 4.177 3 134 11 31.269 .000
Zscore(VAR00014) 4.573 3 .026 11 178.965 .000
Zscore(VAR00015) 4.612 3 015 11 30v.¢eny .000
Zscore(VAR00016) 4.542 3 034 11 134.038 000
Zscore(VAR00017) 4.609 3 016 11 294.126 .000
Zscore(VAR00018) 3.794 3 238 11 15.941 .000
Zscore(VAR00019) 3.846 3 224 11 17.173 .000

The F tests should be used only for descriptive purposes because the clusters have been chosen
to maximize the differences among cases in different clusters. The observed significance levels
are not corrected for this and thus cannot be interpreted as tests of the hypothesis that the cluster

means are equal.
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