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Cluster Analysis
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Cluster Analysis

).(
)630 (

Minitab.

.

 .

(Cluster Analysis)

 .

[2][3][4][6]
(Cluster Analysis)

 .

(Objects)

(Variables)

) (
.

(Principle Components Analysis)

(Kendall and Sturat)

(Classification)

.

 :
1-Data reduction .
2-Hypothesis generating .
3-Hypothesis testing .
4-Prediction based

groups .
5-Models fitting .
6-Identification.
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(Observations)

(units)

(Variables)

 .

 .

 .

Distance Coefficients[5][2]:

) (
:

1.Euclidian Distance.
2.The Minkowfski

Distance M.D.
3.Distance for

binary variables.
4.Distance for

mixed data.

:
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(Clustering Methods)[2]:

 :
 -

).(
-

)
.(

 .
(agglomerative)

).(
 :

1-(Distance Matrix)

NN .
ijD D

Dij

(Euclidian distance) .
2-

 .
3-

)(

(P-1) (P-1) .
4-

)
.(

 :

1-Single Linkage[3]:

 :
ijD I, J min(D ) , i  I, j  J.................... (3)

i, jI, J .

2-
Complete Linkage Method[2]:

Maximum Method

)
.(

 :
ijD I, J max(D ) , i  I, j  J ................... (4)

i, jI, J .

3-
Average Method[3]:

(Sokal and Michener)
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I, J
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
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Pi :I.
Pj :J.

4-[5] Centroid Method:

) (
 .

)
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-

weighted pair-group centroid method .
-unweighted pair-

group centroid method

 .
(Medium Method).

5-[5] Ward:
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6-
Linear Combination Method[5][1]:

(Lance & William)
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211/2

0.
11- :

)16-3 (X11.

Minitab

(Euclidian Distance)

 :
1-Single linkage:

)2:(

)2(.

Step Number of
clusters

Similarity
level

Distance
level

Clusters
joined

New
clusters

Number of
variables

1 10 86.7763 0.26447 4 11 4 2
2 9 79.4106 0.4117 3 6 3 3
3 8 78.8470 0.4786 1 7 1 4
4 7 76.0682 0.4651 5 10 5 5
5 6 71.5459 0.5890 2 9 2 6
6 5 65.3391 0.6732 4 8 4 7
7 4 61.5958 0.7680 1 2 1 8
8 3 56.7422 0.8773 3 5 3 9
9 2 55.4390 0.8912 1 4 1 10

10 1 54.1042 0.9211 1 3 1 11

:
 : :

.
: :

.

: :
.

2-Central Method:
:

)3(.

Step Number of
clusters

Similarity
level

Distance
level

Clusters
joined

New
clusters

Number of
variables

1 10 87.7631 0.1421 4 11 4 2
2 9 81.4060 0.2641 4 7 4 3
3 8 79.6210 0.4160 4 9 4 4
4 7 78.4107 0.4217 4 8 4 5
5 6 76.2820 0.4711 2 4 2 6
6 5 71.1141 0.5656 1 2 1 7
7 4 65.4590 0.6842 1 3 1 8
8 3 61.3119 0.7891 1 6 1 9
9 2 56.4139 0.8640 1 5 1 10
10 1 55.3334 0.8911 1 10 1 11
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:
: :

.
 : :.

: :.
3-

Average Method:
:

)4(.

Step Number of
clusters

Similarity
level

Distance
level

Clusters
joined

New
clusters

Number of
variables

1 10 86.7763 0.26447 4 11 4 2
2 9 79.4106 0.4117 3 6 3 3
3 8 78.8470 0.4786 1 7 1 4
4 7 76.0682 0.4651 5 10 5 5
5 6 71.5459 0.5890 2 9 2 6
6 5 65.3391 0.6732 4 8 4 7
7 4 61.5958 0.7680 1 2 1 8
8 3 56.7422 0.8773 3 5 3 9
9 2 55.3187 0.9158 1 4 1 10
10 1 53.9954 0.9355 1 3 1 11

:
: :

.
: :

.

: :
.

4-Ward:
:

)5(.

Step Number of
clusters

Similarity
level

Distance
level

Clusters
joined

New
clusters

Number of
variables

1 10 86.7763 0.26447 4 11 4 2
2 9 79.4106 0.4117 3 6 3 3
3 8 78.8470 0.4786 1 7 1 4
4 7 76.0682 0.4651 5 10 5 5
5 6 71.5459 0.5890 2 9 2 6
6 5 65.1478 0.6955 4 8 4 7
7 4 60.5958 0.8158 1 2 1 8
8 3 56.5581 0.8874 3 5 3 9
9 2 54.8547 0.9048 1 4 1 10
10 1 55.1254 0.9987 1 3 1 11
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Abstruct
This research aims to study the heart

disease and the factors which are cause it, and
classify these factors into different groups
according to its similarity degree by using
cluster analysis which is consider the
important statistical ways which have many
uses, e.g. data classification (variables or
observations).

This way was applied on sample contain
630 heart patients; four ways of cauterizing
were applied by using the program (Minitab).

After results analysis we find that three of
these ways show the same results according
clustering variables which are collecting in
three clusters according to similarity degree.


