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dalaial) CSadd) aladal) i) g &) ) s Al
A 200 100 60 110 80
B 150 90 40 10 60
C 400 250 30 200 30
D 420 210 40 180 80
E 80 40 10 20 10
F 390 220 30 190 170
G 140 170 80 60 20
H 250 200 80 120 110
| 270 180 50 60 90
J 350 230 30 180 50
K 110 70 40 90 70
L 140 90 70 20 30
M 240 200 60 120 40
N 240 120 30 120 200
) 320 210 20 210 70
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J Name Type Width | Decimals Label Values Missing Columns Align Measure Role

Territary String 1 0 None Mone 6 Left &5 Nominal “ Input
Housing Numeric 8 2 None MNone 8 Right & Scale “ Input
Food Numeric 8 2 None None 8 Right & Scale ™ Input
tel Numeric 8 2 Mone MNaone 8 Right & Scale “ Input
Car Numeric 8 2 None MNone 8 Right & Scale “ Input
Others Numeric 8 2 None None 8 Right & Scale ™ Input

Hierarchical e haall & «Classify 4 il 4aldll &5 cAnalyze dww ) 28l jLaal 3(2) 8skad)

¢«Cluster
t,-\ *Untitled1 [DataSet]] - IBM SPSS Statistics Data Editor
File Edit Miew Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Window Help
= £ Reports » £ e E B B A
- H (= g Hﬂ it @ SA D O v
—r R Descriptive Statistics 3 B e [l O o M%
Name Type Tables » pbel Values Missing Columns Align Measure Role
1 Territary String Compare Means . Mone Mone 6 = Left &5 Nominal “w Input
2 Housing Numer?c General Linear Model b None Maone g = R?ght & Scale “w Input
3 Food Numer?c Generalized Linear Models » None Maone g f R?ght & Scale : Input
4 tel Numer?c Mixed Models 5 Naone Mone 8 f R?ght & Scale Input
5 Car Numeric R, R Naone Mone 8 = Right & Scale “ Input
6 Others Numeric - _ Naone Mone 8 = Right & Scale “ Input
= Reagression 2
Iﬁ Loglinear 2
3 Meural Networks 2
10 Classify b | B Twostep Cluster...
1 ZMETSE] FELIEnT 4 K-Means Cluster...
3
12 TEE [i7ll Hierarchical Cluster...
MNonparametric Tests I:
13 et E Tree..
14 Forecasting ¥
. B4 Discriminant...
15 Survival b =
16 Multiple Respanse N Eﬂearestl\lmghbor...
17 Missing Value Analysis...
18 Multiple Imputation 3
19 Complex Samples 2
20 % Simulation...
21 Quality Control 2
= ROC Curve. .
23
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[ Agglomeration schedule
[ Proximity matrix

Cluster Membership
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Mumbper of clusters:

@ Range of solutions
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"-.,]-'I Hierarchical Cluster &nalysis: Plots x|

[+ Dendrogram

Icicle

@ All clusters

© Specified range of clusters |

© None

Crientation

© Vertical
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Standardize: |pMone

[] Absolute values
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Cluster

Case Processing Summary?

Cases
Rejected
Valid Missing Value Negative Value Total
N Percent N Percent N Percent N | Percent
15 100.0 0 0 0 0 |15 100.0

a. Average Linkage (Between Groups)

Vel s el i g aae Sy (3 gitall 5 53 g gall VAl Cansi g dae (uSay (Gabeall) J oY1 Jgand) -

Proximity Matrix

Chi-square between Sets of Frequencies

Cas 11:

e 1:A 2:B 3.C 4:.D 5.E 6:F 7:G 8:H 9: 10:J K 12:L 13:M 14:N [ 15:0
1A .000 [ 7.50 | 10.4 | 6.58 | 4.69 | 6.55 | 8.75 | 3.69 | 6.44 |8.27 [2.69 [7.430 | 6.409 | 6.912 | 8.03
2:B 7.50 | .000 | 12.4 | 9.25 | 558 [ 9.15 | 884 | 6.49 |4.34 | 10.6 | 8.50 |4.675 | 8.691 | 9.064 | 11.1
3.C 10.4 | 12.4 | .000 | 5.38 | 3.70 | 9.81 | 10.6 | 10.8 |10.3 [ 2.73 |11.4 12.0 | 6.176 | 14.49 | 5.20
4:D 6.58 | 9.25 |5.382 | .000 | 2.57 | 5.74 | 10.7 | 7.54 [ 6.97 | 3.33 | 7.87 10.3 | 5.813 | 10.53 | 4.19
5.E 4.69 | 558 |3.703 [ 257 |.000 | 4.73 | 5.40 | 4.60 |3.20 | 3.20 | 6.08 |[4.796 | 3.322 | 6.534 | 4.60
6:F 6.55 | 9.15 |9.812 | 5.74 | 473 | .000 | 12.8 | 7.15 | 7.15 | 7.39 | 6.59 12.0 | 8.748 | 5.933 | 6.03
7.G 8.75 | 8.84 | 10.6 |10.7 | 540 | 12.8 | .000 | 7.08 | 8.11 | 9.89 | 9.15 |5.511 | 5.205 | 13.55 | 11.5
8:H 3.69 |6.49 | 10.8 [7.54 | 4.60 | 7.15 | 7.08 | .000 | 4.72 | 8.50 | 4.36 |6.730 | 5.369 | 8.212 | 8.68
9: 6.44 | 4.34 | 10.3 | 6.97 | 3.20 | 7.15 | 8.11 | 4.72 | .000 | 8.35 | 7.66 |6.162 | 6.549 | 8.831 | 9.20
10:J 8.27 | 10.6 (2.726 | 3.33 | 3.20 | 7.39 | 9.89 | 850 |8.35 | .000 |9.15 109 | 4.946 | 12.13 | 3.14
11:K | 2.69 | 850 | 11.4 [7.87 | 6.08 | 6.59 | 9.15 | 436 | 7.66 | 9.15 |.000 [8.586 | 7.485 | 5.732 | 8.34
12:L | 7.43 | 468 | 12.0 [10.3 | 480 | 12.0 | 551 | 6.73 | 6.16 | 10.9 | 8.59 .000 | 7.166 | 11.72 | 12.2
13:M | 6.41 | 8.69 |6.176 [5.81 | 3.32 | 8.75 | 5.20 | 5.37 | 6.55 | 4.95 | 7.48 [ 7.166 .000 | 11.62 | 6.75
14:N | 6.91 | 9.06 | 14.5 [10.5 | 6.53 | 5.93 | 13.6 | 8.21 |8.83 | 12.1 | 5.73 11.7 | 11.62 .000 | 10.8
15:0 | 8.03 |11.1 [5.195 | 4.19 | 460 | 6.03 | 11.5 | 8.68 | 9.20 | 3.14 |8.34 12.2 | 6.753 | 10.79 | .000

This is a dissimilarity matrix

i Jas V) G il aae ol aglill sl
10.4 s AC Op ddludll s 7.5 gstad e A B Op 4dluald aaall Calaall ¢ Al clilual

Average Linkage (Between Groups)

Agglomeration Schedule

(=Y 2 Proximity Matrix il 48 suaa -

Stage Cluster Combined Coefficients Stage Cluster First Appears Next Stage
Cluster 1 [ Cluster 2 Cluster 1 Cluster 2

1 4 5 2.566 0 0 4
2 1 11 2.694 0 0 5
3 3 10 2.726 0 0 4
4 3 3.903 3 1 6
5 1 4.023 2 0 11
6 3 15 4.279 4 0 13
7 2 9 4.336 0 0 9
8 7 13 5.205 0 0 12
9 2 12 5.419 7 0 12
10 6 14 5.933 0 0 11
11 1 6 6.858 5 10 13
12 2 7 7.477 9 8 14
13 1 3 8.361 11 14
14 1 2 8.503 13 12 0

i
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Cluster Membership

Case 3 Clusters
LA
2:B
3.C
4:D
5E
6:F
7.G
8:H
9:l
10:J
11:K
12:L
13:M
14:N
15:0
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Horizontal Icicle

Number of clusters

Case 1 2 3 4 5 S 7 8 te] 10 11 12 13 14

13:M > > > > > > > x < x x < x
x x x x x x x

7:G x x x x x x x x x x x x x
x x x

12:L x x x x x x > x x x x x x X
x x x x x x

o:1 x x > x > x x x x x X x X X
> > > > > > x x

2:B > > > > > > > > x > x x < x
x

15:0 x x x x x x x x x X x x x x
x x x x x x x x x

5 E x x x x x x x x x x x X x x
x x x > x > x x x x > x x x

a4:D x > x x > > x < x x X x X x
> > > > x > > x x > >

10:3J > > > > > > > x x > x x x x
x x x x x x x x x x x x

3:C x x x x x x x x x x x x x x
x x

14:N x x x x x x x x x X X x X X
x x x x x

6:F > > > > > > x x x x x x X x
> > x >

8:H x x x x x x x x x x x x x x
x x x x x x x x x x

11:K x x x x x x x x x x x x x x
x x x x x x x x x x x x x

1:A X X X X X X X X X X X X X< X

Wale (alhy Baasi JS& 3 jeday SPSS Gk (any 3 ¢(Adadl Sl [cicle) o) & Icicle Jgadl -
sy JS xie Number of clusters ailall sxe as Cases ¥ ol Ll Jia g2l cdaadall 7 1Y)
sl e SIS S (G adlie (8 OV med 488 (e Cilaglaa g sed (Ul cdiladll dal e (e

Dendrogram using Average Linkage (Between Groups)

Rescaled Distance Cluster Combine
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Dendrogram using Average Linkage (Within Groups)

Rescaled Distance Cluster Combine
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Single Linkage
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Dendrogratn using Single Linkage
REescaled Distance Cluster Combine
C L3 E u] 5 10 15 20 Z5
Label Num +-——-———————— - +——————— F——————— +——————— +
. N
E 5 =
I =] _—
; S B
) 10
o] 15 _—
i | 13
B =
L 1
K 11 J
H =]
L 1z
F ]
o] v
M 14

Gl o Layl iy 98 clS satiall dlee o 3 el Jef 8 anid Aalud) Al (e 5 il Calias Ui
AN G LS VA (e s AT e gane (g cilS 5 jatl) Jiud 8 L «DE
huas | yaie Adlia) ai a8 4l a3 (ULl a3 AELE () g oea il s Al AdlE JU) ey 2(11) 8kl

:CLU3_1 axb
Territory Housing Food Tel Car Others CLU3 1
1 A 200.00 100.00 50.00 110.00 80.00 1
2 B 160.00 90.00 40.00 10.00 60.00 2
3 C 400.00 250.00 30.00 200.00 30.00 3
4 D 420.00 210.00 40.00 180.00 80.00 3
5 E 80.00 40.00 10.00 20.00 10.00 3
B F 390.00 220.00 30.00 190.00 170.00 1
7 G 140.00 170.00 80.00 60.00 20.00 2
B H 250.00 200.00 80.00 120.00 110.00 1
9 I 270.00 180.00 50.00 60.00 90.00 2
10 J 350.00 230.00 30.00 180.00 50.00 3
11 K 110.00 70.00 40.00 50.00 70.00 1
12 L 140.00 80.00 70.00 20.00 30.00 2
13 M 240.00 200.00 60.00 120.00 40.00 2
14 M 240.00 120.00 30.00 120.00 200.00 1
15 0 320.00 210.00 20.00 210.00 70.00 3

3512 o 1 astiall &y piae ) Lty 3laty Lo dpny dilaie 5l Alls JS g oBlef ad) i) aia sy

il Lyl oJslall (e (e Adlxiall g HLAN (5 saua (pe ZAGEN Alad) JEA) G i jeius b GY) Ll
2Ll (e ol S 3 48 )l Lieaa 55 <Range of solutions Jsiall sae Jlsials L Save e daxacall 2e
ok LS @l e f aa< 5 a8 5l ¢y llall



'J._i.'l Hierarchical Cluster Analysis: Save

Cluster Membership
© None
@ Single solution

@ Range of solutions

Minimurm numeier of clusters:
Maximum number of clusters:

[Cunﬂnue][ Cancel ][ Help ]

ol sl Gaia & OK e bl s Save = il Jlsall 352a S Continue (e biaall 2a
(YIS bl o a3 A8 saas 2306 <l e el <Hierarchical Cluster Analysis

I Territory Housing

A

o=l A~ Iommoom

200.00
150.00
400.00
420.00

80.00
390.00
140.00
250.00
270.00
350.00
110.00
140.00
240.00
240.00
320.00

Food

100.00

90.00
250.00
210.00

40.00
220.00
170.00
200.00
180.00
230.00

70.00

90.00
200.00
120.00
210.00

Tel Car
60.00 110.00
40.00 10.00
30.00 200.00
40.00 180.00
10.00 20.00
30.00 190.00
80.00 60.00
80.00 120.00
50.00 60.00
30.00 180.00
40.00 90.00
70.00 20.00
60.00 120.00
30.00 120.00
20.00 210.00

Others

80.00
60.00
30.00
80.00
10.00
170.00
20.00
110.00
30.00
50.00
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Cluster
1 2
Zscore(Protein) -1.54815 -.37021
Zscore(Fat) -.71582 .84597
Zscore(Calcium) -1.31525 1.21801
Zscore(Potassium) | -1.20741 1.96746
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Iteration History

Change in Cluster
Centers
lteration 1 2
1 1.451 1.717
2 .589 .256
3 .000 .000

a. Conwergence achieved due to no or small change in
cluster centers. The maximum absolute coordinate
change for any center is .000. The current iteration is 3.
The minimum distance between initial centers is 4.508.
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Cluster Membership

Case Number Meat Cluster Distance
1 meatl 1 1334
2 meat2 2 1534
3 meat3 2 1.944
4 meat4 2 1.955
5 meat5 2 1.600
6 meat6 2 1.243
7 meat7 1 955
8 meat8 2 2.233
9 meat9 1 1.295
10 meatl0 2 933
11 meatll 2 1.094
12 meatl2 1 1.895
13 meatl3 1 1.088
14 meatl4 2 1.832
15 meatl5 2 1494
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Final Cluster Centers

Cluster
1 2
Zscore(Protein) -.77407 .38704
Zscore(Fat) -. 75487 37743
Zscore(Calcium) -.94677 47339
Zscore(Potassium) - 78891 .39445
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ANOVA

Cluster Error
Mean Mean
Square df Square df F Sig.
Zscore(Protein) 4.494 1 731 13 6.146 | .028
Zscore(Fat) 4274 1 .748 13 5.712 | .033
Zscore(Calcium) 6.723 1 .560 13 12.010 | .004
Zscore(Potassium) 4.668 1 .718 13 6.502 | .024

The F tests should be used only for descriptive purposes because the cluste
have been chosen to maximize the differences among cases in different
clusters. The obsened 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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