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Objectives of cluster analysis

Cluster analysis is used for:

1. Taxonomy description: Identifying natural groups within the data.
2. Data simplification: The ability to analyse groups of similar observations instead of all individual observations.
3. Relationship identification: The simplified structure from cluster analysis portrays relationships not revealed otherwise.
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Theoretical, conceptual, and practical considerations must be observed when selecting clustering
variables for cluster analysis:

1. Only variables that relate specifically to objectives of the cluster analysis are included.
2. Variables selected characterise the individuals (objects) being clustered.

To conclude:

* “Cluster analysis classifies objects (e.g. respondents, products, or entities), on a
set of user selected characteristics.”

* Very useful to create profile of responses.
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Met_hods

o Three methods for the cluster analysis

=

;::B Fuvunen Tiduvunen

2 Hierarchical procedure Non - hierarchical procedure
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< Hierarchical cluster K-means cluster Two-step cluster

=« is the most common method. It generates * is a method to quickly cluster large * analysis identifies groupings by
a series of models with cluster solutions data sets. The researcher define the running pre-clustering first and then
from 1 (all cases in one cluster) to n (each number of clusters in advance. This by running hierarchical |
case is an individual cluster). is useful to test different models with a methods. Because it uses a quick

* Hierarchical cluster also works with different assumed number of clusters. Cluster algorithm uptront, it can

handle large data sets that would
take a long time to compute with
hierarchical cluster methods. In this
respect, it is a combination of the
previous two approaches. Two-step
clustering can handle scale and
ordinal data in the same model, and
it automatically selects the number
of clusters.

variables as opposed to cases; it can
cluster variables together in a manner
somewhat similar to factor analysis. In
addition, hierarchical cluster analysis can
handle nominal, ordinal, and scale data;
however it Is not recommended to mix
different levels of measurement.
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1. @enitinszezrin (Distence measure)

2. memismssangu (Clustering algorithm)
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3. wmszezrinszninnguasingu (Define the distance between two clusters)
4. szyswaungu (Determine the number of clusters)

5. aimaeuanumnzanveswamsuaey (Validate the analysis)
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Hierarchical cluster analysis : HCA D
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Source: https://www.analyticsvidhya.com/blog/2017/02/test-data-scientist-clustering/
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Source: https://stackoverflow.com/questions/55824002/d3-dendrogram-straight-edges
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Between - group linkage
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1. Between - group linkage (or average linkage between group)

2. Within-group Imkage (or average linkage within groups method)
- mim 571 cluster whasnuhszezritamaess mmnmﬂﬁiu cluster U9 mm@ﬂ‘mﬂ

3. Centroid clustering - 571 2 cluster whdenu Tasiinsaninizeznisvesganan
vos cluster 2 cluster

4. Ward’s method - #ansanar sum of the squared within-cluster
distance Tasssaw cluster mil¥m sum of the squared within-cluster
distance siviuresiiga Taedr square within-cluster distance #ed1 square
Euclidean distance veowsazinany cluster mean
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Cluster # i Cluster # |
Centroid

*
*
*

Centroid clustering
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Google classroom

Training : Cluster Analysis

Class code: 7dI3bgj
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Learning objectives: To conduct cluster analysis in order to identify groups or segments
of people having similar attitudes towards shopping, and to interpret and discuss the
statistical output.

Exercise

B
5)
-
N
B
S
O
2
S
=

To explore consumer attitudes towards shopping, a set of questions was asked to a random
sample of respondents. Attitudes were measured on a seven point scale ranging from
‘extremely disagree’ to ‘extremely agree’ in the following way:

For me shopping is fun

Extremely Completely Disagree  Neither disagree Agree Completely Extremely
Disagree Disagree nor agree Agree Agree

& & & & & & &
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Table 1: ltems used to measure consumers attitudes towards shopping.

Variables name Attitude items Type of data
. NOR Number of respondent Scale
. FUN Shopping is fun Scale
. BUDGET Shopping is bud for your budget Scale
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. EATINGOUT | combine shopping with eating out Scale
. BESTBUYS | try to get the best buys when shopping Scale
. NO_CARE | don’t care about shopping Scale
. PRICE You can save a lot of money by comparing prices Scale
. GENDER Nominal
. EDUCATION Ordinal
10. INCOME Scale
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8
)
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10 Steps for cluster analysis in SPSS () ianswons

1. Select the Analyze menu;

2. Click on Classify and then Hierarchical cluster... to open the Hierarchical
cluster Analysis dialogue box;

3. From the left hand side dialogue box select the 6 attitudinal variables and click
on the blue arrow to move these variables into the Variables box;

EAMdes—S’Dppi"g‘m ;-T\:' ;v'k“ 4 istics Data b .
File Edit View Data Transform Analyze Graphs Utilities Add-ons Window Help
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N — = o M e Al N .
SEE M ] ™ WY B A%
: | — ) - 1 . -/ - - - \
o = Descriptive Statistics ) — [?‘é B = ‘** —1-14 @ -%
’ Tables »
I NOR FUN Compare Means » TBUYS| NOCARE | PRICE | var | var | var | var | var
1 1 6 General Linear Model K 2 3
2 2 2 Generalized Linear Models » 4 5 _ 4 —— S ;
3 3 7 Mlged Models ) 4 1 ﬁ Hierarchical Cluster AMQ ﬂ
4 4 4 5 3
Correlate » .
- Variables(s): _— )
5 5 1 . 2 6 = Statistics...
= : = Regression g = - & Number of respond... & Shoppingis fun[F... [< [-—-"
Loglinear v & Shoppingis budfo..| W L Flols... |
7 7 5 Classify B s | & | combine shoppin.. Method...
8 8  { - B : = & |tryto getthe best .. ; \
9 9 - R I m i3] K-Means Cluster... & | dont care about s...[¥] Sy |
» . :
10 10 3 S | Hierarchical Cluster... Label Cases by:
Nonparametric Tests »
11 11 1 S I Tree...
Forecasting »
12 12 5 _ M Discriminant... e
B = 2 = ’ E Nearest Neighbor 9 Coes, ©) Vamaites
1 1 A Multiple Response ) e . e
15 15 6 Missing Value Analysis... 2 1 [/ Statistics [/ Plots
16 16 3 Multiple Imputation » (6 4
17 17 ¢ | Complexsampes b |2 2 Ok ]| paste J| Reset || cancel || Help |
( 10 | 12 2 Nualite Cantral » e A
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4. In the Cluster box, ensure that Cases radio button has been selected. As you can see
you have also the option to cluster Variables i.e. the columns of your dataset;
5. In the Display box, ensure that Statistics and Plot check boxes have been selected;

] Attitudes_Shopping.sav [DataSet0] - PASW Statistics Data Editor

B
)
-
N
4
3
S
2
IS
g

6. C“Ck On StatiStiCS File Edit View Data Transform Analyze Graphs Utilities Add-ons Window Help

=¥ = N e~ ' = % g BB #_:L\ EEEE Al PY W
command push button to open =4 NS o~ EigmS] 8 % x B2 10 W M
the HlerarChlcaI CIUSter . | NOR 1 FUN BUDGET EATINGOUTJ: BESTBUYS NO_CARE PRICE var var
AnaIySIS: StatIStICS SUb_dIaIOgue Jrﬁ Hierarchical ClustAerAnaIysis @ : ) @l j

box, and ensure that
Agglomeration schedule and
Proximity matrix check boxes
have been selected. At this stage

ey :
@ Number of respond... & Shopping is fun [F... |4 S
& Shopping is bud fo... L S N :
P i - Meihod.. J «/:Agglomeration schedule

& |tryto getthe best ... ‘&' Proximity matrix
f | dont care abouts...

Cluster Membership

O ~N OO ;M EWN =
. J

Label Cases by:

do not select a cluster B 2 s
. . Cluster =

membership solution. 11 ® Cases O Variables
12 e © Range of solutions
= '/ Statistics [« Plots
14
15 [ OK ][ Paste ][ Reset ][Cancel][ Help ]
16 = = — — — — [Continue][ Cancel ][ Help ]
17 17 4 4 r 2 2

— |
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10 Steps for cluster analysis in SPSS () s
/. Click on the Plots command pushbutton to open the Hierarchical Cluster Analysis: Plot

dialogue box and ensure that the Dendogram check box is selected ‘and then click on Continue;
[l Attitudes_Shopping.sav [DataSet0] - PASW Statistics Data Editor [ e —

File Edit View Data Transform Analyze Graphs Utilities Add-ons Window Help
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NOR FUN BUDGET | EATINGOUT BESTBUYS  NO_CARE PRICE var var

2 - .= s S S - 4

3 Variables(s): [iﬁllilii" " 3

4 f Number of respond... f Shoppingis fun [F... |*= —

c & Shopping is bud fo... [ Plots... ] EH Hierarchical Cluster Analysi...

& | combine shoppin... w P

6 & Itryto getthe best ... ¥/:Dendrogrami

[ f | dont care abouts...|™ M ~lcicle

8 .

Label C by:
9 @ e i @ All clusters
Specified range of clusters
10 = =
. Start clustel 1

11 @ Cases Variables _

12 e Stop cluster

= /| Statistics [« Plots By L

14 None

15 Ok _|[ Paste || Reset || cancel[ Help ] I

16

17 17 4 4 7 2 oy | ® Vertical

Horizontal

18 18 3 7 2 6 4

19 19 4 6 3 7 2
20 20 2 3 2 4 ;|| (continue]| cancel || Help |

[ a4 ]
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10 Steps for cluster analysis in SPSS

8. Click on the Method... command pushbutton to open the Hierarchical Cluster: Method sub-

dialogue box, and in the Cluster method: dropdown list, and ensure both that the Wards’
method and the Squared Euclidean Distance are selected;

E Hierarchical Cluster Analysis X m Hierarchical Cluster Analysis: Methol g
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Variables(s): | Cluster Method: \Ward's method v |
f Number of respond... f Shoppingis fun [F...
&> Ward Method & Shopping is bud fo... Measure
&> Ward Method & | combine shoppin... @ Interval- quuaredEuclldeandlstance ............................................................................. 'l
&> Ward Method & |tryto getthe best ..

f | dont care abouts...

. Label Cases by: Counts: |Chi-squared measure

Binary:

~Cluster

@ Cases © Variables EYesu

~Display
'/ Statistics [ Plots

~Transform Values- ~Transform Measure:

Standardize: None Absolute values

Rescale to 0-1 range

lConﬁnuell Cancel II Help |
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9. Click on the Save... command pushbutton to open the Hierarchical Cluster: Save and check

Range of solutions radio button (Minimum number of clusters = 2; Maximum number of
clusters = 4), and then click on Continue;
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. ¥ Hierarchical Cluster Analysis x|
10.Click on OK.
Variables(s):
£ Number of respond... & Shopping is fun [F...
&> Ward Method & Shopping is bud fo...
& Ward Method & | combine shoppin...
S ? :::)’rt:l i:tr(tah:b?)ifts: ] Hierarchical Cluster Analysis: Save

Label Cases by:

~Cluster Membership

None
Single solution

~Cluster
© Cases © Variables |

oooooooooooooooooooooooooooooooooooooooooooooooooooooo

~Display
/' Statistics [ Plots

Minimum number of clusters:

Maximum number of clusters:

|Conﬁnue|| Cancel II Help l
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Case 5 a : ﬂﬂqll
|
Case B B i
|
Case 7 7 :
|
|
|
|
|
|
|
|
—
|
|

Case 1 1
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Stage 1 Stage 15 —
, , Agglomeration Schedule
l Dendrogram using Whrd Linkage 99
9D Rescaled Distance Clu Combine Cluster Combined Stage Cluster First Appears
8 0 5 10 15 20 25 i P . s Sii—— ) i
| | | I | Stage  Cluster1  Cluster2  Coefficients Cluster 1 Cluster 2 MNext Stage
CQB Case 10 10
= < | 1 10 16 348 0 0 _. -6
g Case 16 16 —
[o E 6 7 755 0 _.--°0 4
N Case 4 4 S
8 3 2 13 1454 __-=""0 0 ‘
Case19 19 -~ -
= S 4 6 12 _.-="7305 2 0 7
D Case14 14 S-S e
£ 5 _89-=="" 20 3.286 0 0 g
S Case18 18 I e
S ~| 6 <~ 4 10 4.434 0 1 . -=10
== Case 2 2 -
7 1 6 5.795 0.-=-=-"""14 11
Case13 13 ST
g 2 11 7.238-" 3 0 16
Case 11 11 - "
ase g § _.==T 8.950 0 5 16
Case 9 i T~ ——n=
> | 10 «-- 4 19 10.692 6 0 12 |
cC 20 20
ase 11 1 3 13.405 7 0 13
z
Case 5 | 12 4 14 17.217 10 0 15 |
C 6 4]
ase 13 1 15 21.742 11 0 14
7
Case 7 14 1 : 27.138 13 0 17
12
] ‘ 15 4 18 33.666 12 0 18 ‘
Case 1 L 16 2 5 42.456 2 9 18
3
Case 3 17 1 17 53.589 14 0 19
Case15 15 18 2 4 96.320 16 15 19
Cased & 19 1 2 171.000 17 18 0
Case17 17
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K-means cluster analysis [
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* KCA is a method to quickly cluster
large data sets. The researcher
define the number of clusters in Saving
advance. This is useful to test different Cluster 3
models with a different assumed
number of clusters.
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fuasmungy (K) fdesmsnen udrsadediushngy
* ldnudeyavualng (> 200) Cluster 1

* muzdusunlsmaeiies (Scale) Cluster 2
* I¥aundaiiosa Case whngu K
NAUANAUTDY NGUANAUNIN

* wiszezveaeds Euclidean distance

Income

Clusters based on income and saving

Note: wnlidwdsntimsusnuasliitnd Idvimsutasiiuanasgiuneu
(Z-score)
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K-means cluster analysis (T

10 Steps for cluster analysis in SPSS

B
5
N 1. Select the Analyze menu;
% 2. Click on Classify and then K-means Cluster...:
S 3. From the left hand side dialogue box select the 6 attitudinal variables and click
IS on the blue arrow to move these variables into the Variables box;
= 4. Specify number of clusters in Number of Clusters dialogue.
5. Click Iteration: to specify Maximum iterations..., then Continue.
6. Click Options:

* Select : Initial cluster centres
* Select : ANOVA table
* Select : Cluster information for each case
* Select : Exclude cases pairwise
* Then Continue.
7. OK
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» < 1 Iy} 1 1
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Cluster
Mean Square

ANOVA

df

Error
Mean Square

df

Sig.

Information about health
risks caused by obesity,
anorexia nervosa, bulimia
and otherillnesses
linked to food

Information ahout foods
related to health and
heauty

Information about foods
containing anti ageing
properies

Information about life
style, food tourism and
eating out

@
9
C
N
7
o=
O

Information about trends,
consumptions evolution,
food fads, and
underscoring ethnicity,
cultural, social diversity of
ltalian population

Training

Information about food
safety issues caused by
hacteria and other
substances

Information about food
regulations affecting
consumer choices and
the food industry

Information about
tradition, regional typical
products and quality
foods that are
disappearing from the
ltalian market

Information about
production techniques
used in the primary
sector

Information about the
food processing industry
and innovations in terms

of products and
Processes

Information about Italian
and international cuisine,
food culture and good
living

13.171

138.492

47.559

75393

99.363

27.729

111.066

78.180

121.989

138.918

71.212

Fa

P2

Fa

416

700

643

658

651

364

654

536

8 .

661

754

752

751

754

750

754

746

752

751

751
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197.937

114.566

152.653

169.738

145.961

238.167

244982

107.777

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000
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Final Cluster Centers
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Information about health 4 4] a]

risks caused by obesity,

anorexia nervosa, bulimia D
and otherillnesses

linked to food

Information about foods 3 3 4
related to health and
heauty

Information about foods | 4 4 ” 4 Flnal CIUSter Centers

containing anti ageing

] 9) ]
. 1 <y, 1 <y, 1 1 Y 9)
properties uaasnunaguesnulsuanazands lumsuuinguAsIgane 9 uIso

Information about life 3 3 4

: Y, o Y] 1 1 ' Y
style, food tourism and ﬁgﬂ@uﬂﬂ!aﬂ]&lﬂlgmﬂﬂﬁgﬂﬂ1ﬂ‘1ullﬁﬂ$ﬂ@;lllllﬂ

eating out

I

S

Cluster Analys

Information about trends, 3 3 4
consumptions evolution,

food fads, and

underscoring ethnicity,

cultural, social diversity of

Italian population

Training

Information about food 4 5 5
safety issues caused hy

bacteria and other

substances

Information about food 3 4 4
regulations affecting

consumer choices and

the food industry

Information about 3 4 4
tradition, regional typical

products and quality

foods that are

disappearing from the

ltalian market

Information about 3 4 4
production techniques

used in the primary

sector

Information about the 2 4 4
food processing industry

and innovations in terms

of products and

Processes

Information about Italian 3 3 4
and international cuisine,

food culture and good

living

Training: Cluster Analysis 22 Suwanna Sayruamyat



IFisyIMAasSINLas
watnsSweains
ﬂ1§3lﬂ’i’]°’ﬁﬂﬁ UKH1INnY1agLnuyasAIdns

4
& . . Number of Cases in
gz Distances between Final Cluster - -
5 Centers
*g: Cluster 1 173.000
S Cluster 1 2 3 2 283.000
2 1 2.662__ 3.673
L
S . 2 567 2127 Valid 757.000
I~

3 3.673 2127 Missing 000

nan 1 nungu 3 awnuuniiga . e o D4
LEAITIUIUAIDE VD IAAZNN Taongud 3 1)

1 9 oY 1 1
nau 2 adwnungy 1 wazngu 3 e
NQNAI0E1NNINTEA

& 9 dy 1 < 1 Y =
Fetoyagaiionlseenmilu 4 ngu’ld Feawso
a = gjz o o 1A 1
AnsIzronaselaemmuaiiuaungun 4 ngu

Training: Cluster Analysis 23 Suwanna Sayruamyat



Two-step cluster analysis D

* analysis identifies groupings by
running pre-clustering first and
then by running hierarchical
methods. Because it uses a Algorithm  TwoStep
quick cluster algorithm upfront,
it can handle large data sets
that would take a long time to Clusters 4
compute with hierarchical
cluster methods. In this
respect, it is a combination of
the previous two
approaches. Two-step
clustering can handle scale
and ordinal data in the same
model, and it automatically
selects the number of clusters.

Model Summary
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g

Cluster Quality

Poor Fail Good

I I I
-1.0 -05 0.0 0.5 1.0
Silhouette measure of cohesion and separation

Training: Cluster Analysis 24 Suwanna Sayruamyat



N\

FsyIMansInuas
( ' UazNSWeINs
O) I UK ne1agLnyasAIdns
Lﬂﬂ!“l’lil!ﬂﬁﬁ’)%ﬂﬁqh

» 1. Between - group linkage (or average linkage between group)

7

%‘ 2. Within- group linkage (or average Ilnkage within groups /. Ward’s method - #nsansn sum of the squared within-
-~ method) - Jpuagsw cluster Whdenudiszeziandeszunemamalu cluster uuq : 2o g v

< cluster distance Taszsau cluster ailda sum of the

5 3Jmu®8‘lflﬁﬂ L - N R :

2 squared within-cluster distance winvuilesiiga Tasa1 Square
2 3. Nearest neighbour (Slngle linkage) ;21 Cluster 2 Cluster i L . . :

S within-cluster distance faea1 square Euclidean

~ o Taoiinzanngs ﬂwmwﬁmﬁﬂ distance vownazinany cluster mean

ISy 4. Furthest neighbour (Complete linkage) s.u Cluster 2 Cluster i i

é AN U TasNTUININTLIZH NI AR

~ 5. Centroid clustering - 57 2 cluster wWhdenu Tasiansannnszeznisvesna

nawes Cluster 2 cluster
6. Median clustering s Cluster 2 Cluster wihéonu Tasliunaz Cluster

Ry Cluster # i Cluster # |

Between - group linkage Centroid

x *
* *x X
*
N Centroid clustering
* *
Training: Cluster Analysis * 25 Suwanna Sayruamyat



POUANANTLHINNTIMUANANA Y ss3mAnsinsas
. . A . . . ( ’ __uaznSwenns
maiin CGluster analysis uazmaiin Discriminant Analysis

Cluster Analysis Discriminant Analysis

(m3Ansizsingu) (msAnszsiswunngu)

Q
9
C
N
G
o=
O
e
S
S

1. liduiludesnsruneuniinngu 1. nwswaunguaeu (ennsamruameld)
2. linsmwnneun Case lasgnqulvu 2. winneun Gase lasgnqulvu
3. Lifimsuaasnnuduniug 3. laumsuaainnuauus

Training: Cluster Analysis 26 Suwanna Sayruamyat



IsyIMmdasinueas
WatNSWeIns
UK1INY13agINE0s Ai1das

References

1. Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2014). Multivariate data analysis
(Vol. 7). Upper Saddle River, NJ: Pearson Prentice Hall

2. Wongsaichue, T. 2018. Cluster analysis - nsaingusesnvmalng (K-means cluster analysis) online:
https://www.youtube.com/watch?v=50aZM6x29U0.

B
)
-
N
4
3
S
2
IS
S

3. Gaskin, J. 2012. Two-step Cluster Analysis in SPSS. Online:
https://www.youtube.com/watch?v=DpucueFsigA.

Training: Cluster Analysis 27 Suwanna Sayruamyat


https://www.youtube.com/watch?v=5OaZM6x29U0
https://www.youtube.com/watch?v=DpucueFsigA

