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Evotnta 1n:  AvdaAuon Kotd ZucTtAadeg.

e Ekdwvnon aoknong: Epapuoyn tng Mebddou Cluster Analysis (Avaluon katd cuotadeg). Ta
b6ebopéva tou mapadelypatrog Sivovtar otnv oeAiba tou TUAMATOG ZTOTLOTIKAG TOU
Mavemotnuiov tou Aovdivou [Department of Statistics at the London School of Economics &

Political Science (http://www.lse.ac.uk/statistics/research/Social-Statistics/Multivariate-Data

Analysis/Data-and-Syntax.aspx)].

MNa neploocotepa mapadelypata eMIOKEDTELTE TNV MPOTEWVOUEVN NAEKTPoVIKA StevBuvon. This
is an example where variables, rather than cases are clustered. The data are correlations
between variables relating to home and school circumstances of children. The variables are
coded as follows:

e Xl1=Parental circumstances in 1964, X2=Details of class teacher in 1964, X3=School-parent
interaction in 1964, X4=Girl's attitude in 1964, X5=Test score in 1964, X6=Type of school in
1968, X7=Parental circumstances in 1968, X8=School-parent interaction in 1968, X9=Test
score in 1968.

e The syntax for reading these correlations/similarities, and for single (nearest neighbour) and
for complete (farthest neighbour) linkage cluster analysis are given in educCLA.sps. The file
educCLA.spo (and educCLA.pdf) gives the output for nearest neighbour and for farthest

neighbour cluster analysis, including both icicle plots and dendrograms.

— 0b&nyieg emiluong (AkoAouBwvTtag TI( EVTOAEG TIOU TAPOUCLACTNKAV OTNV €VOTNTA

KOTOA)YOULE OTOUG TTOPAKATW TIVOKEC Kal SevEpoypappata).

Single Linkage

Agglomeration Schedule

Stage Cluster First
Cluster Combined Appears
Stage Cluster 1 Cluster 2 Coefficients Zluster 1 Clustier 2 Mext Stage
1 1 T 70 i] o 5
2 5 = 758 o o 3
3 5 53 B13 2 o 4
4 3 5 556 o 3 5
5 1 3 501 1 4 5]
6 1 8 382 5 o T
T 1 4 .339 G o =
3 1 2 184 7 o 4]

Mivakag 1.1: Agglomeration Schedule.



http://www.lse.ac.uk/statistics/research/Social-Statistics/Multivariate-Data%20Analysis/Data-and-Syntax.aspx
http://www.lse.ac.uk/statistics/research/Social-Statistics/Multivariate-Data%20Analysis/Data-and-Syntax.aspx

AplototéAelo Mavemiotn o Oeooalovikng Avolktd Akadnuaikd Mabnuata
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Dendrogram using Single Linkage

Eezacaled Distance Cluster Combine

Mivakag 1.2: To Sevépoypappa.

Evotnta 2n: MNoAvéidotatn KAtpdkwon

Ekpwvnon aocknong: Epapuoyn tng MeBodou Multidimensional Scaling (MoAubidotatn
KAlLdkwon). Ta 6edopéva tou mapadeiypatog divovtal otnv oeAidba tou TUAMOTOC
ITaToTIKN G Tou Navemotnuiov tou Aovdivou [Department of Statistics at the London

School of Economics & Political Science(http://www.lse.ac.uk/statistics/research/Social-

Statistics/Multivariate-Data Analysis/Data-and-Syntax.aspx)].

Na mneplocodtepa Tmapadelypata €EMIOKEDTEITE TNV TPOTEWVOUEVN NAEKTPOVLIKNA
SievBbuvon.

The data are from an experiment in which subjects were asked to look at a screen which
had two circular opaque glass windows. These windows were lit from two projectors
behind the screen. Different colour filters could be inserted in the projectors. Fourteen
colour filters were used. Each stimulus was combined with each other stimulus in a
random order. The subjects were then asked to rate the degree of 'qualitative
similarity' between each pair of colour filters on a 5-point scale. The similarity matrix is
given in Table 3.4. The file colour.txt contains the full similarity matrix. Syntax for
reading the similarity matrix into SPSS and carrying out 1- and 2-dimensional ordinal

scaling is given in file colour.sps.
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2-Dimensional Solution

Stress and Fit Measures

Mormalized Raw Stress 00106
Stress-| 032638
Stress-ll 07g72s
§-Stress .00za2b
Dispersion Accountad

For (DA F) 99a34
Tucker's Coefficient of

Congruence 99947

PROXSCAL minimizes Mormalized Raw Stress.
2. Optimal scaling factor = 1.001.

b. Optimal scaling factor = 989,

— 0b&nyleg emiduong: (AkoAouBwvtag TIC €VIOAEC TIOU TAPOUCLACTNKAV OTNV EVOTNTA

KOTOA)YOULE OTOUG TTOPAKATW TIVAKEG Kal Sltaypappata aovwvy).

Mivakag 2.1: 2 Dimensional Solution.

Final Coordinates

Dimension
1 2
COLOURY 221 G611
COLOURZ 289 A76
COLOUR3 605 2380
COLOURA4 533 2340
COLOURS 659 -.080
COLOURG 535 - 443
COLOURT 376 -.602
COLOURS 247 -.G67
COLOURS - 386 =513
COLOUR10D - 573 -.271
COLOURT - 681 010
COLOUR1Z2 - 678 130
COLOUR13 - 633 228
COLOUR14 - 614 302

Mivakag 2.2: Coordinates.
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Dimension 1

Awdypappa 2.3.

Evotnta 3n: AvAdAuon AVILOTOL\LWV

e Exkdwvnon aoknong: Edapuoyn tng MebBodou Correspondence Analysis (AvdAuon

avtiotolytwyv). Ta &edopéva tou mapadeiypatrog Sivovtat otnv oeAida tou TUAUATOG
ZTaTLOTIKNG Tou Mavemiotnuiov tou Aovdivou [Department of Statistics at the London School

of Economics & Political Science (http://www.lse.ac.uk/statistics/research/Social-

Statistics/Multivariate-Data Analysis/Data-and-Syntax.aspx)].lta meploootepa mapadsiypota

eTOKEPTELTE TNV TpoTEVOPEVN nAekTpoviky OlevBuvon. The data are from the British
General Election Study 1992. Respondents were asked what party they voted for in the 1992
general election, and the main reason for their choice. The data file contains 3 variables:

REASON Reason for voting for chosen party, 1=Always vote that way, 2=Best party, 3=My
party had no chance, PARTY Party voted for, 1=Conservative, 2=Labour, 3=Liberal Democrat,

4=0ther, 5=Refused to give a response, COUNT Frequency of respondents.
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— 06nyleg eniluong: (AkoAouBwvtag TIC EVIOAEG TIOU TIAPOUCLACTNKAV OTNV €vVOTNTA

KATAAYOULE OTOUG TTAPAKATW TIVAKEG KAl Slaypappota agdovwy).

Correspondence Table

PARTY
REASCON Conservative Labour LibDem Other Refused | Active Margin
Always vote that way 244 405 43 39 18 754
Best party 933 42 305 127 46 1953
My party had no chan B9 74 ar Kh| 5 256
Active Margin 1236 1021 440 197 69 2963
Summary
Confidence Singular
Proportion of Inerfia “alug
Carrelatio

Singular Standard n
Dimensicn “Value Inertia Chi Square Sig. Accounted for | Cumulative | Deviation 2
1 253 0e4 B33 B3 013 207
2 A72 020 M7 1.000 i E
Total 094 277.916 .000% 1.000 1.000

8. & degrees of freedom

Mivakag 3.1 - 3.2: Correspondence Tables.

Overview Row Points

Score in Dimansion Contribution
OFf Point to Inertia of
Dimension Of Dimension to Inertis of Point
REASOMN Mass 1 2 Inariia 1 P 1 2 Total
Always vote that way 254 828 -193 0448 B8 085 Bh4 036 1.000
Best party 859 -.228 233 015 A33 208 ETR 421 1.000
My party had no chan 0BG -720 -1.212 033 ATT J37 ety Rkl 1.000
Active Total 1.000 aj=t 1.000 1.000
8. Symmetrical normalization
Owverview Column Pointd
Scorg in Dimension Contribution
Of Point to Inertia of

Dimensicn Of Dimension to Inerdia of Point
PARTY Mass 1 2 Inertia 1 2 1 2 Total
Consernvative AT - 162 AE5 015 043 524 51 549 1.00d
Labour 345 820 -235 037 522 10 A1 083 1.00d
LibDem 148 -.823 -574 034 pci=r) 284 751 249 1.00d
Other .DE6 =274 - 456 0os 037 a0 497 503 1.000
Refused 023 054 A0 00D .0oo 001 294 706 1.000
Active Total 1.000 054 1.000 1.000

a. Symmetrical normalization

Mivakag 3.2 - 3.4: TpappEG Kal ZTAAEG.
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Evotnta 4n: Kupiwv cuvictwowv kat Napayovtikn Avaiuon

e Ekdwvnon daoknong: Edappoyrn tng MeBb6dou Principal Components Analysis (Kupiwv
ouviotwowv). Ta b&ebopéva tou mapadeiyparog Sivovtal otnv oeAiba tou TUAHATOG
ITATLOTIKN G Tou Mavemiotnuiov tou Aovdivou [Department of Statistics at the London School

of Economics & Political Science (http://www.lse.ac.uk/statistics/research/Social-

Statistics/Multivariate-Data_Analysis/Data-and-Syntax.aspx)].MNa neplocodtepa nmapadsiypota

eTLokedTeiTE TNV MPoTELVOUEVN nAektpovikr SlevBuvon. The data are the percentage of the
workforce employed in each of 9 industries for 26 European countries in 1979. The data file
contains 10 variables: COUNTRY Country label (a string variable), AGRIC % employed in
agriculture, MINING % employed in mining, MANU % employed in manufacturing, POWER %
employed in power supply industries, CONSTR % employed in construction, SERVICE %
employed in service industries, FINANCE % employed in finance, SOCIAL % employed in social

and personal services, TRANS % employed in transport.

— 0b&nyieg emiduong: (AkoAouBwvtag TIC €VIOAEG TOU TAPOUCLACTNKAV OTNV €VOTNTA

KOTAA)YOULE OTOUG MOPAKATW TIVOKEG Kal Staypappata aéovwy).
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Correlation Matrix

AGRIC MINIMNG KA FOWER | COMSTR | SERVICE | FINAMCE | SOCIAL | TRANS

Correlation  AGRIC 1.000 OET] —B71 ~400 =T ~7ar ~ 220 —T4T 585

MINIMG 036 1.000 445 408 -028 -387 - 443 -231 8T

RAML -BT1 445 1.000 388 404 204 - 156 54 351

FOWER -.400 408 .3as8 1.000 060 202 10 A3z TS

COMSTR -535 -.oz8 =1 0ao 1.000 356 oie BRI a8s

SERVICE -737 -3a7 04 202 358 1.000 386 572 182

FIMANCE -220 -.443 -158 1o 018 366 1.000 Aos - 246

SOCIAL -747 - 281 154 13z 158 572 102 1.000 582

TRAMS -.585 AST 351 375 358 REL - 246 5ES 1.000

3 Components
Communalities

Initial Extraction
AGRIC 1.000 065
MINING 1.000 BhE
AN 1.000 T14
POWER 1.000 7149
CONSTR 1.000 400
SERVICE 1.000 TG
FINANCE 1.000 837
SOCIAL 1.000 T35
TRANS 1.000 J11

Extraction Method: Principal Component Analysis.

MNivakag 4.1 - 4.2.

Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings

Component Total % of Variance | Cumulative % Total % of Variance | Cumulative %
1 3.487 38.748 38.746 3487 327456 38748
2 2.130 23,668 62.415 2130 23665 62415
3 1.089 12.211 T4.625 1.099 12.211 74625
4 504 11.050 85.675

5 543 6.036 91.711

6 383 4. 260 95471

7 226 2.508 93.480

8 A3r 1.520 99.999

g9 4 563E-05 5.069E-04 100.000

Extraction Method: Principal Component Analysis.

Mivakog 4.3.

10
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Component Number

Awaypappa 4.4.
Component Matri:®
Component
1 2 3

AGRIC -878 | T.822E-02 | -5.10E-02
MIMING -2 47E-03 apz 211
AN 6449 A18 158
POWER ATE 381 hE8
CONSTR 607 | 7.486E-02 -.161
SERWVICE 708 =511 21
FINANCE 1349 -.662 616
SOCIAL T23 -.323 =327
TRAMS 6845 206 -.3483

Extraction Method: Principal Component Analysis.
4. 3 components extracted.

Mivakog 4.5.
e Exkdwvnon aoknong: Edapuoyn tng MeBodou Factor Analysis (Mapayovtiky AvaAuon). Ta
6ebopéva tou moapadeiypatog OSivovral otnv oeAidba tou TUAMOTOC ZTOTIOTIKAG TOU
MNavemniotnuiou Tou Aovdivou [Department of Statistics at the London School of Economics &

Political Science (http://www.lse.ac.uk/statistics/research/Social-Statistics/Multivariate-Data

11
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Analysis/Data-and-Syntax.aspx)].la  meploootepa  mopoadelypota  emiokedtelte TNV

nipotelvopevn nAektpovikr StevBuvon. The data are from the text anxiety inventory which is
used to assess overall anxiety associated with taking tests. The data are correlations between
the responses to 20 items given by a sample of 335 male students in British Columbia.
Students were asked to report how frequently they experienced various symptoms of anxiety
in taking the tests.

Brief descriptions of the tests (in the order they appear in the data file) are as follows.
X1=Lack of confidence during tests, X2=Uneasy, upset feeling, X3=Thinking about grades,
X4=Freeze up, X5=Thinking about getting through school, X6=The harder | work, the more
confused | get, X7=Thoughts interfere with concentration, X8=littery when taking tests,
X9=Even when prepared, get nervous, X10=Uneasy before getting the test back, X11=Tense
during test, X12=Exams bother me, X13=Tense/stomach upset, X14=Defeat myself during
tests, X15=Panicky during tests, X16=Worry before important tests, X17=Think about failing,
X18=Heart beating fast during tests, X19=Can't stop worrying, X20=Nervous during tests,

forget facts.

— 0b&nylec emiduong: (AkoAouBwvtag TIC EVIOAEG TIOU TOPOUCLACTNKAV OTNV €vOTNTA

KOTAA)YOUE OTOUG TOPAKATW TIVAKES Kal Slaypappata aovwvy).

Communalities

Initial Exfraction
X1 430 393
X2 443 406
X3 378 356
x4 ATT 435
X5 427 A7
X6 302 279
X7 A1z 539
xa A1 A12
X9 451 480
X10 270 254
XN 5G4 it
x12 448 436
X13 397 350
X114 454 441
X15 638 643
X186 588 G612
X7 508 529
X18 AT0 A1
X18 485 431
X20 493 438

Extraction Method: Maximum Likelihood.

MNivakag 4.6: Communalities.

12
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Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings

Factor Total % of Variance | Cumulative % Total % of Variance | Cumulative %
1 2779 43.845 43.845 2.251 41 255 41.255
2 1.350 6.745 50.643 B3 4155 45410
3 AT 4 855 55.408

4 BEE 4.440 59038

5 74 3872 63 810

] 742 3708 G7.518

7 706 3.531 71.049

a itata] 3274 74324

g AT 2.853 TrATT

10 543 2717 79.804

11 A4 2705 22.600

12 506 2.530 25120

13 472 2.360 a7.480

14 436 2180 29650

15 419 2.085 91.764

16 377 1.887 93,651

17 348 1.741 95 302

13 332 1.662 97.054

15 314 1.6649 92623

20 275 1.377 100.000

Extraction Method: Maximum Likelihood.

Nivakag 4.7.

13
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Factor Matrix@
Factor
1 2
X1 623 | -6.71E-02
X2 B17 - 161
X3 Ad1 281
X4 653 |9.360E-02
X5 A13 504
X6 439 200
X7 BTG 287
X3 693 =179
X9 660 =212
X10 496 | -8 18E-02
X1 733 =179
X1z 653 | -B.60E-02
X13 589 | -5.T4E-02
X14 G639 181
X15 799 | -7 11E-02
X16 783 =212
X7 642 342
X138 665 - 136
X19 653 | -6.42E-02
X20 662 | 1.732E-02

Extraction Method: Maximum Likelihood.
4. 2 factors extracted. 5 iterations required.

Goodness-of fit Test

Chi-Square

df Sig.

287.501

151

000

Mivakog 4.8.

14
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Factor Plot
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