unn 4
N1sY1UNNAUAINUSGDD
INAUA Cluster Analysis



nsvunNnauaouusadginala Cluster Analysis IWUING
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muagovaonUsithunldlumsuio laslinuosneglundy
oonu dnowaarenulusdndsndnul  ndnuosnogdlona
p:0a0uaonU  Aouu MsvlsruNdonanyuznSoaonusno:
dnunldlunisuuonau Case dviiadwd1any
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Ussinnyooin@u@ Cluster Analysis

INAUA Cluster Analysis tUvIUunalguszinnnsoinatiangoy lagmat
2 INAlA Ad

1. INAU@A Hierarchical Cluster Analysis ’

[umatandsuldnuuinlunisuuonayu Case nSouuvnauaduus lasiwaul
1. lunsaanlglunisuuv Case UU 91UDU Case fovlUulnUn (9MUDU Case

ADS01ND1 200 N1avia 200 JulUld K-Means Cluster) lazv1uauaduusmoo
U1nigunu

2. luvnluaaonsiudnudounauuInNou

3. lusniluiludaonsaudnadulslanse Case lnognaulanau



2. INAU@ K-Means Cluster Analysis

[Wuimalan1syuun Case oonidunaudos v:ldidodiuou
lagvzfioorinnuadnuounay nSo91uduCluster NADVNIS 1GU Nnual

INATA K - Mean 9=DN1SN101UNANY ) SoU (lteration) laglunaas sfums
SOU Cases 'ln"[daa1unau'lmnaunuo

Ingndonndun Case UUTS:8zH1091NANAYOVNAUUDINEAR @D
duoruanatvgevnaulny v=iuduliouns=nodnalvvevnduliasunlas
n3aasustuousaunfinuals dnsusiaveoadulsnlgluinaia K-Means
Clustering d=6ioviUumuUsIBoUSUIU Aailudinasuasnia (Interval Scale) 59

AlNadns1dou (Ration Scale) lagluawnsalgnudouaneglusuaoun n3a Binary
InUautnala Hierarchical



AMMSUTIONAI9S=1D10INAUA Hierarchical NUDS K-Means

N1SAUDNUUD9NI1NSIEINATA Hierarchical nSonandl@ad1iiue
Tuurnadsldinata Hierarchical

2. INAlA K-Means UU (jldvzaioorinnuainuounavnuuuauldasonun

3. INAUA Hierarchical UU WOIAS1:HV: Standardized doyansalunle nalasds
K-Means 9=0109111N1S Standardized d0ljanauldua



fAd981001undn1sdasizrdnunnay

> lguvolunidgonsuay 1ago190:=091su1onaouls asingwssau ed

ifference

1) agld

Difference Vegetation Index : NDVI), agiA21UIANGI0AIIUYHU (Normal _
Water Index : NDWI), ﬁUGISOUTUQﬂJHQﬂ (Temperature Condition Index

Pouluiigwssou (The Vegetation Condition Index : VCI), aiginauduluau (Soil
Moisture Index) wWuau

» Tduvonduus=madunduus:zmawmuindd naulszinamaowmul nas
nauus:inaaogwmul lao199:w91smu19InNAdIUsan¥uzNIIASYENY ATUNIS
WoUUNUUWE msdolasuanunmuwidanazaisisnudas s1glauszsins 1wuau
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» lgdinu1 msudodounana Bov=rildaiisnononagnsnionis

Jszansnwuindu msnvzauisatgnnaugusinasonidunays 0V

1
2 el

worsnunnoaoudsinlglunisuvonauwusina nozrlkinagaig

wnanssun1suslinanuanaonu aoudsanonaldonvvzus:znau uTGAIU
Uszg1nsadns (Demographic) INAUNIAIUDADNYT (Psychographic) 1nmuia
WNANSSU (Behavioral) azinrunauUaven10nia1adns (Geographic) UL



(129810N15VMUNNAVMINUSAIVINAUA Cluster Analysis 16
Tsunsuldsunsudnsosyniodi

MD9910N1S15INAUA Hierarchical Cluster Analysis
(129810 910 File clusteryuthl_Ex4.1 wanwaulono=danauide 90319z

sounuog1ls lagaiadaouds uaass lEagu uoanodoa i alwaoa

N1SSoUNay  auNMwWUs:=NoU ==
1 ErE-EEELE ] T EFTEY]

Visible: 5 of 5 Variables

da Brandname | & calories | ¢ Sodium | & Alcohol | & Sugar | var | var | var | var | var | var | var var | va
Becks 140.00 20.00 470 240 =
Kirin 149.00 12.00 520 1.80
Archa 135.00 8.00 540 1.50
Heineken 152.00 12.00 5.00 2.50
Kronenbourg 170.00 7.00 5.20 2.00
Singha 149.00 10.00 5.00 1.80
Budweiser light 113.00 8.00 370 220
Budweiser 144.00 15.00 470 250
Chang Classic 152.00 12.00 6.40 2.00
Chang Export 145.00 8.00 5.00 1.50
Chang Draught 120.00 10.00 5.00 1.40
LEO 130.00 15.00 5.00 1.80
Miller lite 99.00 10.00 430 1.50
Augsberger 175.00 2400 550 280
Olympia Gold light 76.00 8.00 290 1.40
Heilemans old style 144.00 24.00 490 240 I}
Coors light 102.00 15.00 410 1.50
Hamms 136.00 19.00 440 200
Schiltz 151.00 19.00 490 1.80
Schiltz light 97.00 7.00 4.20 1.50
L] 3

PR Er R s |

MEIM SPSS Statistics Processor is ready \ \ \umcnde'DN | \ |



dumdun 1 Click Data BEE) Select Cases

91NUU Click range
auNIWUS=nNauU

ldiag 1 ﬁ First Case

... Click Based on time or cas

naztag 20 N Last Case =l

@ Select Cases

&% Calories
& Sodium
& Alcahol

& Sugar

rSelect
@ All cases
©) If condition is satisfied

If...
@) Random sample of cases
Sample...
i@ Based on time or case range

@ Use filter variable:

2 |

r Qutput
@ Filter out unselected cases
&) Copy selected cases to a new dataset
Dataset name:

i) Delete unselected cases

Current Status: Do not filter cases

#& Select Cases: Range >

First Case LastCase

Observation: |1 20]

|continue] | Cancel || tetp |

nan Continue ‘ OK




guaaun 2 udaomuusliiluuiasgiu 1l Standardized doyalhidu
Z — Score gaonnaoudsnuinunvanavauldn lagldando aol

1) AaNn Analyze

2) 1a9n Descriptive Statistics

3) @ann Descriptive v=lAiriinvo aron1wUS:noU

t,-'l Descriptives

Variable(s):
@& Calories
ﬁ Sodium
@& Alcohal

ﬁ Sugar

[« Save standardized values as variables

| oK || Paste || Reset || cancel || Help |

lununve Descriptive 1a0nANUS2810UD
douus ldludeo Variable(s) lundiden
nnaduusno=tinndanduauidn nuuld
Man Save standardized value as variables
aondsinaoldiduuiasgiunaov:aglusy
Z — Score lngvzogluniludoyaiau
anoNwuUs:=nou



IEne Edit  View

SHe - Bl H B
|

=

ata  Transform  Analyze Graphs  Utilities  Exensions  Window  Help

14 D @)

[ \Visible: 9 of @ Variables
randname | & Calories | ¢ Sodium ¢ Alcohol | ¢ Sugar | ¢ ZCaloies | & ZSodium & ZAlcohol | & ZSugar | var | var
1 14000 2000 470 240 23720 124351 -10319 113236
2 14900 12.00 520 180 59005 - 20876 58473 - 26850
3 135.00 8.00 5.40 1.50 04117 -93490 85989 -96893
152.00 12.00 5.00 250 70767 -20876 30956 1.36584
5 170.00 7.00 520 200 141337 111643 58473 19846
6 149.00 10.00 5.00 1.80 59005 -57183 30956 - 26850
7t 113.00 8.00 3.70 220 -82136 -93490 -1.47901 66541
8 14400 15.00 470 250 39402 33584 -10319 136584
9 [ 152.00 12.00 6.40 2,00 70767 -20876 223572 19846
145.00 8.00 5.00 1.50 43322 -93490 30956 -96893
11 ht 12000 10.00 5.00 140 - 54692 -57183 30956 120241
12 130.00 15.00 5.00 1.80 -15486 33584 30956 -26850
99.00 10.00 430 1.50 -1.37024 -57183 - 65352 -96893
14 175.00 2400 550 280 160940 196965 99748 206627
15 |light 76.00 8.00 290 140 -2.27198 -93490 -2.57968 -1.20241
| 16 listyle 144.00 24.00 490 240 39402 1.96965 {7198 113236
17 102.00 15.00 410 150 125263 33584 -92868 -96893
18 136.00 19.00 440 2.00 08037 106197 -51594 19846
151.00 19.00 490 1.80 66846 106197 17198 -26850
20 97.00 7.00 420 150 144866 111643 -79110 -96893

[=]

!
|



guaoun 3 YanauauBnlaeld@indo Analyzemm) Classify BE) Hierarchic:
v=ldinuve aoniwds:znau

Missing Value Analysis..

IBM SP55 Amos...

Multiple Imputation 4

Complex Samples 3
% Simulation...

Quality Control [

Spatial and Temporal Modeling... 4

Direct Marketing 4

Analyze  Graphs  Ulilities  Extensions  Window  Help
Reports 3 (A] C@
Descriptive Statistics 4 Lﬂ"
Bayesian Statistics 3
Tables » | & Sugar | L2
Compare Means 4 2 40
General Linear Model 4 1.80
Generalized Linear Models 3 150
Mixed Models L4

- 2.50
Correlate r
= 2.00
Eegression 3
) 1.80
Laglinear 4
Meural Metwarks 3 2.20
Classify | B TwoStep Cluster..
Dimension Reduction r ] K-Means Cluster..
P
Scale [l Hierarchical Cluster...
Monparametric Tests 4 .
Cluster Silhouettes
Forecasting 3
Tree..
Survival 4 B
Multiple Response 3 Bd Discriminant...

Eﬂearestl\leighbor._
ROC Curve...
I roC Analysis...

2.00
1.80
1.50

Q Hierarchical Cluster Analysis

@4 Brandname

ﬁ Calories
ﬁ Sodium
ﬁ Alcohol

ﬁ Sugar

ﬁ Zscore(Calories) [Z...
& Zscore(Sodium) [Z5...
f Zscare(Alcohol) [ZAL..
ﬁ Zscaore(Sugar) [£5u...

Variables(s):

Label Cases by:

- Cluster
@ Cases (© Variables

r Display
[+ Statistics [« Plots

Paste Reset Cancel| EE



NU1v® Hierarchical Cluster Analysis Uadvlidiaon aold

1) ddou Variable (s) : iWWumdoliiaanon mdovnisvanavdauldnliiaanad
nolay (Numeric Variable) UN@g10Ua8 1 @aouds nazn160ovn1svanavaol onmo
ndsniduadiagunegiodos 3 aduUs ;

2) ddu Label Cases By : Wudidvlrhindeduidnnaovnsyanavuilageounniunis
vanauauldn lunline 8rolUes (Brandname) |AUN@dUUS Brandname U1ld lagna:

gootv=Un1sdaiJuadius Normal tazgUayoonduUsiUu String

3) &du Cluster J 2 n1olaan Ao
3.1 1@aan Cases NSfUYANAUAUITN
3.2 140N Variable NSfuvONAaUAINUS
luntilumsdanduauidn 1don Cases MulUsinsy




4) dou display : lUuMd@vidonwaawsvnnldsunsy aol

V] Statistics 1AnAAOANETG

V] Plots TAnEAONSAW

=lamoniwds=nou
ifa Hierarchical Cluster Analysis x
Wariables(s): m
& Calories & Zscore(Calories) [Z2C...
& Sodium & Zscore(Sodium) [2S0... E

& Alcohol £ Zscore(Alcohol) [ZAlc... m

& Sugar E & Zscore(Sugar) [ZSug... @

Label Cases by

E ||_ﬂ. Brandname ||

- Cluster
@ Cases (© Variables

- Display

[ Statistics (¥ Plots

ok J[paste | geset || cancel]| e |




MAN Statistics :l@ Hierarchical Cluster Analysis : Statistics doi@A1dvanNIWY

I___| Emmmlty matrix
Cluster Membership

@ Mone
@ Single solution

© Range of solutions

'Ia.,]:l Hierarchical Cluster Analysis: Statistics

lgnntinuej | Cancel | |

Help

b

1. Agglomeration schedule [Wuadon NS
sounayau1gn
2. Proximity matrix 1Uu@&@olilldaos=ezrniouog

aundnuaazq Tmasza:moﬁuamowmw

gaalneuniavdoo (Squared Euclidean Distance

3. Cluster membership lTJUﬁ’léﬂﬁllﬂﬂ\)llGiﬁt
oglungula Bowdiasizhiinoidon Aol
3.1 None : [Unaaonisiuauidnyovlinazay
3.2 Single Solution 1ﬁllﬂﬂ03U13ﬂUOOﬂa:U
(Cluster) lagliudiasizninnuadiuounay (Number
of Cluster) NUUIAISIUDUIAU NolndSHnUaAl
aolg 2 Fulu



4. Range of Solutions: Uudadvliiaanoinuounauidudovaidaia
aosv:ziUu lasmadaadoomnuaidua 2 og1oa luntimnua

ﬁ Hierarchical Cluster Analysis: Statistics >

\& Agglomeration schedule
l&f| Proximity matrix

- Cluster Membership

) Mone

) Single solution
Mumber of clusters:

@ Range of solutions
Minimum number of clusters:

Maximum number of clusters:




aan Continue - Plots... 9:[@nU190 Hierarchical Cluster Analysis : Plot
aunwyds=nou

Q Hierarchical Cluster Analysis... X

- lcicle

@ All clusters
Specified range of clusters

Start cluster: |1 Irglunauiasonu 91NUUIVWINSU

1. N Dendrogram 1WunsaWniduni1ssou

daungnoanilunnay (Cluster) 909zINUI=aU Folun

© None V:UAMVS=Y:=110YOVNISSOUNAU lasilis=g=rn1voglu
- Orientation 0 - 25

@ Vertical

(©) Horizontal

| continue I Cancel Help




2. 0 Ieicle Wu@d0 Plots dnuuuntdonididogesliidon 3 nio lai
2.1 All cluster lAlld@@Y Icicle Plot n,namfin
2.2 Specified range of clusters [Wuddoliiano Icicle Plot @UBI0Y
(Cluster) Neioons laon
- Start Cluster ldnauisueu

- Stop Cluster ldnaunaoonisdaanig
- By nu1gnv n1siiiuguasva: wu ldiay 5 9zMili Ieicle Plot lid®
2.3 None Jumadolulitaay Icicle Plot

3. 1 Orientation 1Jum&dolriiiadno Icicle Plots 2 N191aanao
3.1 Verticle 1@y Icicle Plots UGV
3.2 Horizontal @@ Icicle Plots MUDUDU 120NA1&V6M1Y ) aoN1wds:znou



Hierarchical Cluster Analysis... X

@ All clusters
(£) Specified range of clusters
Start cluster: |4

Stop cluster:
By 1
) None
- Orientation h

@ Vertical
(©) Horizontal

Aan Continue ME) Method... v:lAnUIP@MONIWUSzNOU



ta Hierarchical Cluster Analysis: Method

Cluster Method: Between-groups linkage

-~ Measure

@ |nterval: |Sq.|,a:ed Euclidean distance

Power. |2+ Root: 2w

@ Counts: |Chi-squared measure
@ Binary. |Squared Euclidean distance

Eresent: |4 Absent [

- Transform Yalues

- Transform Measure

Standardize: |Nme - | [7] Absolute values

@ By variable ] Change sign
@ By case: | Rescale to 0-1 range

(gontnue )| Cancel ||_Help |

MU0 Hierarchical Cluster Analysis : Method dziiANdvgo8aol

1. N Cluster Method lril@@and8n1svanay



2. N Measure IWUMADIASZY=AMNAIANIIUAANY TONISIONY 2 991

Juo

nudidagoodoyanmnuaidu 3 Us:nn @o

asH

2.1 Interval ldNuUdoya Internal Scale W@z Ratio Scale N1SOASz=HIOI ang

2.2 Count lgnudayanaglusyadun
2.3 Binary ldnudoyaniaila 2 a1 dovznaaoiduansio 2X 2 tm)ﬁmwia:qﬂ

1
=1

mdvgaolUsunsy SPSS N Present ldavdoyanasiogu dandu 1 ru18nodaudn
anynuznnnuald ta: 0 nu1vno avignnludanyru=aunninuaG

3. Transform Values uddonaaonisilaguargovauidnnsanoulsiiiolinoiudian)
rnu Wedoyatdulainamonu 1agv=inua Standardize doyanazinividonao

3.1 None liUsuilasudoyaiau

3.2 Z Score Waguluawiasgundanaasdu 0 nazar SD. Wu 1

3.3 Range-1 to 1 WAasuluawiasguia -1 fio 1

3.4 Range O to 1 WAasullu@muiasgiu Ua1 0 fio 1



iWonmuauadlniaonaidvgosdnno
(1) By Variable Jagumaouus

(2) By Case wWasuaiaouus

4. Transform Measure WoldANdy Interval nSoA1dv Counts Hadlunis St

dauidn lagdniviaonaol
(1) Absolute Value 1JUNISAIUINUMEUYSNITDISEEH10SENINVEAUNT
(2) Change Sign 1Uumdvidasuadiuliaargiduaduaaignsaila

aaroiJuadulunarggovduldn
(3) Rescale to O — 1 Range Wagus=e=n1vgovdaudnlioal 0 o 1 Yo

N1SN1 Standardize 989101 UY



2

luntl@aenmuniwds:znoau aol

ifa Hierarchical Cluster Analysis: Method

Cluster Method: |Eem.-een_gmp5 linkage

~Measure
@ Interval: |Sma:ed Euclidean distance

Root |2

@ Counts: |Chi-squared measure
@ Binary:  |Squared Euclidean distance

Present: |4 Absent. |

- Transform Measure

- Transform Values

"§| [] Absolute values
[7] Change sign
[] Rescale to 0-1 range

Standardize: |z sSCores
@ By variable
© By case:

(gontnue | Cancet |{_Help |

aan Continue - Save ¥:=lA11UNDD Hierarchical Cluster Analysis Save New Variable ]



ﬁ Hierarchical Cluster Analysis: Save X

Mumpber of clusters:

©) Range of solutions
Minimum number of clusters:

Maximum number of clusters:

(gontinue [ cancel J{_Help ]

NU1Y0 Save New Variable UM@A0DAD
(1) None [Ugi@OUUNNIATNNAY

(2) Single Solution UUNNNAUNIUUDUANAYD
(3) Range of solutions UuNAlagnnaunfiInuad1UvIuUdUNAUNan® 9 tuuU 1Gu n1191UdU
uuiiniagnnaudgevlidazaundn Wenuoilu 3,4 la: 5



Minimum number of Cluster ldlay 3

Maximum number of Cluster ldlag 5

=1aonlanuniwuds=nau

ifa Hierarchical Cluster Analysis: Save

- Cluster Membership

) None

@ Single solution
Mumber of clusters:

@ Range of solutions
Minimum number of clusters: |3

Maximum number of clusters: (5

aan Continue ME) OK IUsunsuv:lidaowanol




M1S19 Proximity

[Wumsondaanvadulnansos=g=rniogovdauidnuea

<q

U

Proximity Matrix
Squared Euclidean Distance
a: T Budweiser 9:Chang 10:Chang 11:Chang

Case 1.Becks 2:Kirin FArcha 4:Heineken Kronenhourg G:5ingha light A:Budweiser Classic Export Draught 12:.LE
1:Becks oo 4 6A9 10127 2,545 B.298 55463 7.977 403 B.673 5§.370 5532 311
2:Kirin 4 BGS oo 1.395 2.761 1.720 .208 7.651 3.479 2.958 1.118 2.372

F:Archa 10127 1.385 .0on 6.726 3.354 1.227 5.886 8.118 4,227 A&7 835
d:Heineken 2,545 2.761 6.726 .aoo 2.760 2.817 6.565 ABA 5.073 6.064 8.302 3T
S:Kronenbaourg B.298 1.720 3.354 2,760 oo 1.268 5.504 4.984 4.048 2.432 6177

f:5ingha 5.553 208 1.227 2817 1.268 .0oa £.195 3.704 4,074 647 2165
T:Budweiser light 7.877 7.651 8.886 f.555 8.504 £.195 .0oa 5475 16.883 7.444 £.895 .13
B:Budweiser 803 3.479 8.118 il 4,884 3.704 5475 .0on 7.228 7.238 B.475 314
9:Chang Classic B.6T3 2.958 4.227 5.073 4.048 4.074 16.883 7.228 .0on 5675 7.378

10:Chang Export 8,370 1.118 A&7 6.054 2.432 647 7.444 7.238 5675 .0oa 1.147

11:Chang Draught §.532 2.372 835 8.302 6ATT 2165 £.8495 8.475 7.378 1.147 .0on

12:LED 3110 827 2.447 3712 4 BA2 1.379 £.130 3.143 4 869 2.481 1.8460

13:Miller lite 10.598 5.9498 4.414 10.828 10.941 5.261 3.786 5.691 14160 4312 1.660 3T
14:Augsherger 4,494 11.406 20127 6.522 13.221 13.423 22,440 5.849 10.581 19.505 22.266 11.70
16:0lympia Gold light 22.626 19.604 17.236 24,349 25.581 17.6543 £.804 21.451 34.556 15.720 11.455 16.31
16:Heilemans old style 628 6.917 13.450 4,817 11.606 8.479 12.857 2.800 §.875 12.872 12.814

17:Coors light 8.140 6.473 f.488 11.124 12.870 £.243 4775 5.844 15.616 5.8490 2.810
18:Hamms 1.100 3.304 7.245 4.053 7.734 3.829 5.946 2.159 5§.580 6.156 5.707

19:5chilz 2.257 1.791 £.345 4.306 5,688 2.694 §.805 3.349 £.093 4 552 5.038

20:5chilz light 13.300 7.364 4.878 12136 11.447 £.165 3871 11.429 15,998 4.786 2.376

This is a dissimilarity matrix




Agglomeration Schedule
Cluster Combined Stage Cluster First Appears
Stage Cluster1  Cluster2  Coefficients Cluster 1 Cluster 2 Mext Stage
1 2 ] 208 0 1] 8
2 13 20 322 ] a g
3 3 10 A&7 0 0 6
4 4 ] Ralils] 0 1] 12
5 1 16 628 0 1] 11
] 3 11 RELE) 3 a 10
) 18 18 1.037 0 0 11
g 2 12 1.153 1 1] 10
] 13 17 1.540 2 1] 14
10 2 3 1.741 a ] 13
11 1 18 2122 5 T 12
12 1 4 3130 11 4 17
13 2 ] 3.302 10 1] 15
14 7 13 4044 ] g 16
15 2 ] 4,761 13 0 18
16 7 15 5228 14 1] 18
17 1 14 6113 12 1] 18
18 1 2 7.583 17 15 18
18 1 7 12168 18 16 0

ANS10 Agglomeration Schedule UUMSIVNAAVINISSOUNAUIAAVIAIAUNONS:UDUNSNEUTN
(Case) Haznay (Cluster) U1ISOUNUNIAAzIUMADU



Cluster Membership
Case S Clusters 4 Clusters 3 Clusters
1:Becks
2:Kirin
3Archa

4:Heineken

S:Kronenbourg
G:Singha
7 Budweiser light

3:Budweiser

9:Chang Classic
10:Chang Export
11:Chang Draught
12.LEQ

13:Miller lite
14:.Auasherger
15:0lympia Gold light
16:Heilemans old style
17:Coors light
18:Hamms
19:5chilz

20:5chilz light

L | = | = ) = L = L k3R kDR = L kDR = | R R | =

1
2
2
1
2
2
3
1
2
2
2
2
3
4
3
1
3
1
1
3

LS B e T I B O S N N T S T S T - T S I S T O e S T S R

A1510 Cluster Membership [UUMIS10NSzUNNNAAzAUITN (Case) YA0YlUNAU
(Cluster) laamunmnualdlunuive Save New Variable Nuov8finuaionld
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NONUA B091NAD0819UIANINUA 5 nau Wundiv=uano aol

nNNMw wunawitaaonisvanay a1l 1 nau (Cluster) WUNv:l

Case

Case

Case

Case

Case

Sl. Sl Sl Sl

Sl.

g >4

15 v=Uwunawiawi=ao do0ausnadiagdno Casen 15

17 019 Case N 7 ai@@ov=Uwunau

1.

—

90V Casen 2 OOV

p 74 ]

p 74

p ¥4

wu

-—_

1 doiduaunBnnavla

nai dviduaundnnaviagonu

14 v=DwWunawiawi=ad d0Udau1dnadIangdno Case N 14

8N0Casen 1 (OOV=U

g >4
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Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine

0 5 10 15 20 25
| 1 | 1 |
Kirin 2
Singha i3
LED 12
Archa 3 J
Chang Export 10
Chang Draught 11
Kronenbaurg 5
Chang Classic 9
Heineken 4
Budweiser ]
-
Becks 1

Heilemans old style 16

|_|_|_I_

Hamms 18
Schittz 19
Augsherger 14
Miller lite 13
Schittz light 20
Coors light 17

Budweiser light 7

Clympia Gold light 15

9INNMW [WUNMW Dendrogram @01JUNSIAMAVNISSOUAUNTN (Case) Nildavlrigdn
nuunionidunissovdungnaanuilagnisleoidus:zrnd1oduidnnsounavwsaunouan
5:9:i10Y00N1SSOUNAUG8 laginisitdaos=g=rnioliogludoo 0 fv 25



Gi':)aei'mmmﬁmmsa"mna',uuuu K - Mean Cluster Analysis

B

M29810 v1N File clusteryuthl_Ex4.3 (ov8vANAUAUTEN (Case) N
Jseudnuianeuau lulwaiiunnisdnudolinonua 220 Isoidau s
danduoonilu 3 ndu Ivsousoudoyandulsaol

1. 91UdUNOVISYU (Class)

2. 9UdUUNIS8U  (Student)

3. 5'1112)110]50 (Instructor)

4. Wunvovlsvisau (91uUdUls) (Area)

lauiludoyanonwds:=noau



@ *clusteryuth3_Ex4.3.sav [DataSetl] - [BM 5PS55 Statistics Data Editor

File Edit View Data Transform  Analyze Graphs  Uilities Extensions  Window  Help

14 D@

)

%Hh% -~ Bl W
|

\Visible: 4 of 4 Variables

| #Class | & Student | HLlnstructor | LArea | var | var | var | wvar | var | wvar | var | wvar | var | var | wva

1 18.00 600.00 30.00 3.50
6.00 150.00 12.00 1.20
30.00  1000.00 45.00 8.50 ]
a4 20.00 750.00 28.00 7.20
12.00 480.00 25.00 5.50
6 | 9.00 270.00 15.00 4.50
16.00 580.00 22.00 7.50
16.00 600.00 24.00 12.50
o | 9.00 250.00 11.00 3.50
20.00 850.00 30.00 10.50
19.00 750.00 27.00 9.50
16.00 500.00 30.00 8.00
9.00 450.00 15.00 11.50
12.00 480.00 20.00 12.00
24.00 720.00 31.00 15.00
18.00 540.00 24.00 4.50
12.00 550.00 20.00 4.20
12.00 600.00 22.00 3.80
9.00 270.00 11.00 4.00
9.00 350.00 14.00 5.30
18.00 600.00 30.00 3.50
6.00 150.00 12.00 1.20
30.00  1000.00 45.00 8.50
20.00 750.00 28.00 7.20

‘

Varasle view,




duaaun 1 NS Standardized NNASYNDUNISIIASIEANISVAN
K — Mean Q29010 Analyze # Descriptive Statistics#Descriptiv,

dneoudsno 4 eoudsldludoo Variable(s) aan M Save standardiz
variables D=laouUs lnuauniwds=nou

@ *clusteryuth3_Ex4.3.sav [DataSet1] - IBM SPS55 Statistics Data Editor
File  Edit View Data Transform  Analyze  Graphs  Utilities  Extensions  Window  Help

SHe @l B i BE 419[6

|2 Zstudent |2.09078004248791

|Visible: 8 of & Variables

[ & Class | & Student | Instructor | & Area | & ZClass | & ZStudent | & Zlnstructor | & ZArea [ wvar | wvar
1 . X X Bs1 .45 . . - 1.
18.00 600.00 30.00 3.50 45741 23400 76339 1.03182
2 6.00 150.00 12.00 1.20 -1.53199 -1.85488 -1.37302 -1.65807
3 30.00 1000.00 45.00 8.50 2.44681)9078004248791 2.54374 .32958
4 20.00 750.00 28.00 7.20 .78898 .93029 .52601 -.02438
S5 12.00 480.00 25.00 5.50 -.53729 -.32304 .16994 -.48726
6 9.00 270.00 15.00 4.50 -1.03464 -1.29785 -1.01695 -. 75954
7 16.00 580.00 22.00 7.50 .12584 14116 -.18613 .05730
8 16.00 600.00 24.00 12.50 .12584 .23400 .05125 1.41871
9 9.00 250.00 11.00 3.50 -1.03464 -1.39069 -1.49171 -1.03182
10 20.00 850.00 30.00 10.50 .78898 1.39449 76339 87415
11 19.00 750.00 27.00 9.50 62319 .93029 40732 60187
12 16.00 500.00 30.00 8.00 .12584 -.23020 76339 .19344
13 9.00 450.00 15.00 11.50 -1.03464 -.46230 -1.01695 1.14643
14 12.00 480.00 20.00 12.00 -.53729 -.32304 -.42351 1.28257
15 . . . 5. .45 . . .
24.00 720.00 31.00 15.00 1.45211 79103 88208 2.09941
16 . 540. . .5 .45 -. 5 05125 -. /595
18.00 40.00 24.00 4.50 45741 04452 0512 75954
17 12.00 550.00 20.00 4.20 -.53729 .00190 -.42351 -.84123
18 12.00 600.00 22.00 3.80 -.53729 .23400 -.18613 -.95014
19 9.00 270.00 11.00 4,00 -1.03464 -1.29785 -1.49171 -.89568
20 9.00 350.00 14.00 5.30 -1.03464 -.92649 -1.13564 -.54172
21 18.00 600.00 30.00 3.50 45741 .23400 76339 -1.03182
22 6.00 150.00 12.00 1.20 -1.53199 -1.85488 -1.37302 -1.65807
23 30.00 1000.00 45.00 8.50 2.44681 2.09078 2.54374 .32958
24 20.00 750.00 28.00 7.20 .78898 .93029 .52601 -.02438

[ [*]

—
Data View Variable View




Juaaun 2 HMSIANAUIUU K — Means ANUIUADUAIU
1. Analyze mm) Classify mm) K — Means Cluster
2. UnmouUsn Standardized uadlddgoo Variables

3. N Label Cases By 1umaoldvanduaonuslundae Isoi5eu (Sc
nazauUstiduaduUsslin String nazaWd1as1zAILAAUA Label v0Y
WUsunsuvANUASIAU Case 1UUB0 Case lunllufnuaconus

4. Number of Cluster Wuwiassuoungu lundvm 5 ndu Wwliiay

5. 1 Method 130N Iterate and Classify

aon1wusznoau



@ K-Means Cluster Analysis

Variables:
& Class £ Zscore(Class) [ZClass]
&7 Student & Zscore(Student) [ZStudent]
&7 Instructor E £ Zscore(Instructor) [ZInstructor]
& Area & Zscore(Area) [ZArea]

Label Cases by

i/l |
Number of Clusters: 2 Method
@ lterate and classify © Classify only

- Cluster Centers
["| Read initial:
@ Open dataset
@ External datafile | Fjje..
[ Write final:
@ MNew dataset

@ Data file File...

Lok J(paste (esat ) cancel] o)




JUAdUN 3 N lterate MU aoU

3.1 Maximum Iteration lrifnuadIUdUSOUlUNISAIUDIUEN
@aonldla 1 Av 999 lunuldias 10 uu@® lHAWUDAL 10 Saul
lUsunsuv:=arudauluinudnudusounnInua lununinua 10 S

3.2 Convergence Criterion ldiag o (QU?j) naluiiu (<) 1

YoVS:gzN10NaAUNdAS=:no10AInagyovnay (Cluster) lunauisSueu

3.3 M Use Running Means Usunsuoztanoanaagvaondy (Clus

asvnnsnnuaauIdnunnay auniwuds:znau

"-.,,]-'l K-Means Cluster Analysis: It.. X

Maximum Iterations: |40

Convergence Criterion: (g

l&iUse running means

lgnnﬂnuej[ Cancel ][ Help ]




JUAdUN 4 N Save laon VU

4.1 1a0n V] Cluster Membership llEiGlOEiU’lfiﬂUO\)ﬂa:U

4.2 1a0n V] Distance From Cluster Center UaAAYAISZY=A"

nav1dnldgoainasveonau lundiaenny 2 ado aoniwus:

@ K-Means Cluster: Save New ... X

E Cluster membership




L.

Ju@aadaun 5 N Option 1@dn @AVU
5.1 N Statistics

5.1.1 V] Initial Cluster Centers
5.1.2 VI ANOVA Table

5.1.3 M Cluster Information for Each Case _
aunNwuds:znou

@ K-Means Cluster Analysis: Opti... X

- Statistics
Initial cluster centers
ANOVA table

Egluster infarmation far each case@

- Missing Values
@ Exclude cases listwise

@ Exclude cases pairwise

(Gontinue ]| Cancet || _eip |




5.2 ﬁ Missing Values ﬁmé"oa'aa 2 ﬁ’]éiboﬁ\)l—}
5.2.1 Exclude Case List wise [Wuddolricia sing
value 99NYINNISIIASIEA
5.2.2 Exclude Case Pair wise ﬁfj Missing Val

Case 1@ ¥:NNAMDONIINNISIIASIH
lunulriiaon Exclude Case List wise D1AUUAAN OK lUsunsy
waaws ol



Initial Cluster Centers

Cluster
1 2 3 4 A
Zscore(Class) 145211 -1.53188 244681 -1.03464 A5T41
Zscore(Student) 79103 -1.85488 2.09078 - 46230 23400
Zscore(Instructor) 88208  -1.37302 254374  -1.01655 TB335
Zscore(Area) 2.089841 -1.65807 32858 114643 -1.03182

M1S519 Initial Cluster Centers UUMSIVNEAAIANRASI9TDIAINU:
Standardized l@duazusinnlu Cluster @10 9 N0 5 Cluster NAMMUGAIDAY
ISUGAU



M1519 lteration History UaAMOANDAYYDY Cluster AA=SOUNISAIUDINUN
mnuae1ld 10 saunsAudEVEn

Iteration Histurya
Change in Cluster Centers
lteration 1 2 3 4 f
1 1.082 802 4 441E-18 820 BET
2 030 016 .0oo 023 010
3 001 .000 000 001 000
4 2.320E-5 6.817E-6 .000 1.757E-5 1.190E-6
al G.444E-7 1.391E-7 000 4 881E-7 1.322E-8
6 1.790E-8 2.8358E-5 .000 1.356E-8 1.469E-10
7 40972E-10  5794E-11 000  3Y66E-10  1.632E12
B8 1.381E-11  1183E-12 000 1.046E-11 1.815E-14
g 3.838E-13  2.4159E-14 000 2.806E-13  2.49BE-16
10 1.046E-14 5 438E-18 000  B.048E-15 .000
a. lterations stopped because the maximum number of iterations was

performed. lterations failed to converge. The maximum absolute

coordinate change for any center is 8.660E-15. The current iteration is

10. The minimum distance between initial centers is 2.928.




Cluster Membership 185 ] 894
Case Mumber  Cluster Distance 196 4 843
1 5 877 1897 4 159
! 2 819 188 1 1113
3 3 4441E-16 199 5 877
4 5 1176 200 2 818
5 5 779 201 3 4441E-18
6 2 453 202 5 1.176
7 5 656 203 5 779
8 4 807 204 2 453
g 2 245 205 5 656
10 1 487 206 4 907
11 1 11 207 5 uE
12 5 894 208 i 487
13 4 843 i 1 11
14 4 159 e p 804
15 1 1113 11 ] 13
16 5 550 219 . Py
17 5 1.009 13 1 113
18 5 824 5y ; 50
- T T 7 s e
21 5 877 =18 2 819
29 " 19 217 3 4441E-18
23 3 4441E-16 218 5 1.176
24 5 1176 219 5 779
25 5 774 220 2 453

A1519 Cluster Membership d:Uld@ONN Case NUIWDIAS1ERIOYV=NAMO A
nsiudllifa: Cluster UUD Case l@ 10U Case 1 1 98lu Cluster N 5 nazi
S=89:=11991NARAYYD0 Cluster N 5 = 0.877



Final Cluster Centers

Cluster
1 2 3 4 ]
Zscore(Class) 94055 -1.16934 244681 -.48045 08232
Zscore(Student) 1.04568  -1.43324  2.09078 - 17980 12708
Zscore(lnstructor) BTBET  -1.28390  2.54374 - 46420 24196
Zscore(Area) 116588 -1.06245 32858 1.2B257 -.43800

M1S19 Final Cluster Centers JuMnaguov@uusin Standardized e

k>4
—t CS M ]

alnagunfoniinagvovlinaz Cluster 9INAISIWOWUIT (ONUS Class 9=UAND
94055 nazlt

nananulunaas Cluster laonanouus Class U Cluster 1 1

Cluster N 5 =.09232 UU@® Class U Cluster N 1 UAIUINN1ANAAYSIU
INNANU .94055 lla: Class U Cluster 1 5 UAIUINN1ANQAISIUININU
09232



Distances between Final Cluster Centers
Cluster 1 2 3 4 3
1 4.411 2746 2.200 2.080
2 4.411 6.493 2.864 2603
3 2746 6.493 4 866 3.910
4 2.200 2.864 4. 866 1.970
5 2.080 2603 3.910 1.8970 I}

M1S19 Distance between Final Cluster Centers IWUMNS10NAN0S=8: |
S<rD10MIQAaYYoY Cluster NO 5 Clusters 91NA1S199=IAUIY Cluster N 3 1

91N Cluster 1 2 = 6.493 FoNoIUUSz8:HI0NUINNAA 1a:S:1d10 Cluster
4 AU Cluster 1 4 AU Cluster N 5 Ds:zg=H10aundndois:=e=r10 = 1.970



ANOVA

Cluster Errar
Mean Square df Mean Square df F sig.
Zscore(Class) 45.816 4 166 215 275630 000
Zscore(Student) 49 067 4 08 215 464 059 000
Zscore(lnstructor) 48 337 4 18 215 405.134 000
Zscore(Area) 44 455 4 A82 215  232.086 000

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

are equal.

M1519 ANOVA 1Jun1snadauaduiana1vainagvaviaazaonds 1o;
900gA10 Cluster AU 91NASWWUI nAAdUUSID00EA0 Cluster AU UAIN
tana1onu lneaonal Sig = .000 Wolv1srunsreadnls wud1 aouus Student
Woogi10 Cluster Auv:=DAdWIANAIWAULINNER (F = 464.059) dounduus
Area 10008610 Cluster nUR:=IAdWNANGAIWAUGDENER (F = 232.086)



Number of Cases in
each Cluster
Cluster 1 35.000

2 48.000
3 13.000
4 35.000
& 829.000
Valid 220,000
Missing 000

M1S510 Number of Case in each Cluster Had@UYIUOUYTDYA Cases
Nauno 220 Cases lA89A08 Cluster G110 7 AVU



Cluster N 1 = 35 Cases
Cluster N 2 = 48 Cases
Cluster N 3 = 13 Cases
Cluster N 4 = 35 Cases
Cluster N 5 = 89 Cases

SOU 220 Cases la:zlul Missing (Missing = .000)




t,-‘ *clusteryuth3_Ex4.3.sav [DataSet1] - IBM SP55 Statistics Data Editor

Eile Edit View Data Transform  Analyze  Graphs  Utilities Extensions  Window  Help

SHe @ «-- B0 i BFE .19/d

12 : Z5tudent -23019891274138

Visible: 10 of 10 Variables

& Area & ZClass & ZStudent & ZInstructor & ZArea ¢ QCL_1 & QCL 2
1 3.50 45741 .23400 76339 -1.03182 5
2 1.20 -1.53199 -1.85488 -1.37302 -1.65807 2
= 8.50 244681 2.09078 2.54374 32958 3
4 7.20 . 78898 .93029 52601 -.02438 5
B 5.50 -.53729 -.32304 16994 -.48726 5
6 4.50 -1.03464 -1.29785 -1.01695 -. 75954 2
7 7.50 12584 14116 -.18613 05730 5
8 12.50 12584 .23400 05125 1.41871 a
9 3.50 -1.03464 -1.39069 -1.49171 -1.03182 2
10 10.50 .78898 1.39449 76339 87415 1
11 9.50 62319 93029 40732 60187 1
12 8.00 .12584 -.23020 76339 .19344 5
13 11.50 -1.03464 -.46230 -1.01695 1.14643 a
14 12.00 -.53729 -.32304 -.42351 1.28257 4
15 15.00 1.45211 | .79103] 88208 2.09941 1
16 4.50 45741 -.04452 05125 -. 75954 5
17 4.20 -.53729 .00190 -.42351 -.84123 5
18 3.80 -.53729 .23400 -.18613 -.95014 5
19 4.00 -1.03464 -1.29785 -1.49171 -.89568 2
20 5.30 -1.03464 -.92649 -1.13564 -.54172 2
21 3.50 45741 .23400 76339 -1.03182 5
22 1.20 -1.53199 -1.85488 -1.37302 -1.65807 2
23 8.50 2.44681 2.09078 2.54374 32958 3
24 7.20 . 78898 93029 52601 -.02438 5

87706
.81873
.00000
.17570
77886
45269
.65567
90722
.24500
48676
71115
.89409
.84321
.15939
.11330
.54999
.00871
.92378
.32159
. 75574
87706
.81873
.00000
1.17570

—

—

—

var

ETI

[V

I Data View Variable View

91N Data View lUSUNsuUd:zldao Case 9198lu Cluster la lagadn Column

QCL_1 18U Case N 1 @glu Cluster N 5 dou QCL_2 1WuMsSianvszg=i10la

a: Case [U99A110a89Y00 Cluster UUAD Case N 1 US=9=ri1091NANQAYYOV

Cluster = 0.87706
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