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Cluster Analysis Using SPSS and Its Psychological,
Educational and Social applications
Prepared by: Prof. Dr. Abdel Nasser Anis Abdel Wahhab
Abstract
Clustering or cluster analysis is the task of grouping a cluster of
objects in such a way that the objects in the same group (called a
cluster) are more similar (in some sense) to each other than those
in other groups (clusters). Cluster analysis is a major task of
exploratory data analysis, and it is a popular technique for
statistical data analysis, used in many fields, including pattern
recognition, image analysis, information retrieval, bioinformatics,
data compression, computer graphics, and machine learning, but it
iIs not commonly used in psychological, educational and social
sciences. Cluster analysis in itself is not one specific algorithm,
despite the general task to be solved using it. It can be achieved by
different algorithms that differ widely in their understanding of
what constitutes a pool and how to find it efficiently. Common
concepts of clusters include groups with small distances between
members of the cluster, dense regions of data space, or particular
statistical intervals or distributions. So clustering can be formulated
as a multi-objective optimization problem. The appropriate
clustering algorithm and parameter settings (including parameters
such as the distance function to use, density threshold, or number
of expected clusters) depend on the individual data set and the
intended use of the results. This scientific paper deals with the
objectives of cluster analysis, its basic concepts, and how to
conduct it using the statistical software package for social sciences:
SPSS, and presents some applications with tabular and graphic
presentation in psychological, educational and social research.
Key words:
Meta-analysis, meta-analysis of cases, meta-analysis of variables,
psychological sciences, education, social sciences
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OCD 67 12 65 35
Depression 35 60 15 B8
Depression 33 58 11 16
GAD 8O 36 30 16
Depression 30 62 9 13
GAD 65 38 17 10
OCD 78 15 70 40
Depression 40 55 10 2
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o [ ] Hierarchical Cluster Analysis
Varlablesl{s} L.
- - Statistics...
&5 DSMIV Classificati... # Spielberger Trait Anxiety...
Deck Depression Invento.. Plots...
&« & Intrusive Thoughts / Fd.umi...
Impulsive Thoughts [imp... Method...
Save...
Label Cases by:
il |
Cluster
O Cases I Variables
Display

Statistics Plots

? Reset Paste Cancel _
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[ @ Hierarchical Cluster Analysis: Statistics

Agglomeration schedule

Proximity matrix

Cluster Membership

2 MNone

1 Single solution
Number of clusters:

) Range of solutions
Minimum number of clusters:

Maximum number of clusters:
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L Hierarchical Cluster Analysis: Method { Between-groups linkage
Within-groups linkage
Cluster Methad: i U(
Wards method Nearest neighbor

i Furthest neighbor
Centroid clustering
0 intenl:  Squared Eucldean distance B Median clustering
Ward's method

Power 7 Root

Euclidean distance
¢ Squared Euclide
Cosine

Counts;  Chi-squared measure

Binary:  Squared Euclidean distance A Rearson comlation
Present l Absent: |, ;:::I:V(hev
Minkowski
Transform Values Transform Measure Customized
Standardize: | 7 cores 0 n Ahsolute values
0 8y variable Change sign 1 scores
e Rescle to 0-1 range Range -Ito 1
RangeOto 1
Maximum Magnitude of |
! Cancel - Mean of 1
Standard deviation of 1
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[ ] @ Hierarchical Cluster Analysis: Plots

Dendrogram
Icicle

O All clusters

I Specified range of clusters
Start cluster: 4

Stop cluster:
By

I None

Orientation

© vertical

Horizontal

ol Jelil) dygllanll deogun)/ colbblazall Capo g o> goye T S
S Jadell g aoye dadox liSay gyl 9=l aope (J] B39l 3yeay
ULl yyme § o e Jad> 10 Hlgdl e W s .Save Ld>@sd
Pl LSy ¢l 1o e agiiall (3 Ligpaall Jiad j0yi dad e Sgio
toild Y a8l legazmall (uis § add (@l oYL Blay el e
Je 3o poladl (e Wle gazs G 28935 (JUall 1dn (3 . assell 14 SPSS
DSM- ol 5lduoV dradid] bl SlasYly gasidll Jdul Oladas
&> (OCD e8! ywlgwglly cDepression Syl «GAD elal 31a1) 1V
G (8 S i) 48yl dxluwdl 3 3 LS @8 uxly Jo dadss e oSl
@ Ll e s 90 Gagtiall Jalill Juisd 9o Bole dlaiiw Lo cadlgll
dcgogall Wlegamall sue W) @I dSgadl Ol lakse jaxd
oo bl (Judoaill sl Bole] LiStay celldy pladll vy .liledl J=1s 85929l

WLbsus @ Olegazall sda) el 08 Jad> SPSS

50



54-1 (o oa 22023 ¢ 2581 G 23adl o) dlaal) (oLl aalaill 5 dalall A il & gmy Al

[ ] @ Hierarchical Cluster Analysis: Save

Cluster Membership
| None

© single solution
MNumber of clusters: 3|

Range of solutions
Minimum number of clusters:

Maximum number of clusters:

el Jaloadl (3 Jglodl i wpuss .8 S
Dendrogram aSgidl luwl dalases :SPSS zilgs
8521 Ol Jalazeo ol gyl Jalaseall g2 SPSS s (o syl £32)1
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1 mW

Dendrogram using Ward Linkage
Rescaled Distance Cluster Combine

v} 5 10 15 20 25
Il 1 [l 1 1
Case 1 1
Case 4 41—
Case 7 7

Case 11 11—

Case 13 13—

Case 10 10—

Case 12 12—

> Case 9 9

Case 15 15—

Case 2 2

Case 5 S5

Case 14 14

Case 6 [
Case & -]
Case 3 E] —

1 @WI 3 pasadl ol dendrogram aSssd! ol halass .9 S
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O8I wbiag (Intrusive Thoughts and Rumination: IT) LYl
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£35S W3 Jas O st ud) cgdlgll (3) Olaozd G olaazdll de gazme ay3
APPSR EST R

Blas zualgll ope ol 1 (§ Dl S dzsll jgayll 0bal 2 sl yglay
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oarsadl @lgal gl (§ ke Gogiiall Jd=idl 050 OF Say S el
Aigno ObllasY (21,91 e dauds Ol gazma sLad] § 9l dgdo (o Gaxl
OblloW Glasdly gasid) JU Gual gn G)lie 10 SSKé zuog9

(el Juloadll (e @I Caduailly @oldl jlaue Yl — dedill

Case Summaries®
DSMIV

Classification | Ward Method
1 CAD 1
2 Depression 2
3 oCD 3
4 CAD 1
5 oCD 3
B oCD 3
7 CAD 1
8 oCD 3
9 Depression 2
10 Depression 2
11 CAD 1
12 Depression 2
13 CAD 1
14 oCD 3
15 Depression 2
Total N 15 15
a. Limited to first 100 cases.
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& Articles Save...
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ﬁ Hierarchical Cluster Analysis:...

[ Aoolomeration schecduls

Cluster Membership

() Mone
() Single zolution

@ Range of solutions

Minimum number of clusters:
Maximum number of clusters:

[Cu:-ntinue][ Cancel ][ Help ]
Lgllaall Jaloell adeg cilapazatl! Agdar wMSde 12 S
[+ Dendrogram
Icicle
(2 All clusters

@ Specified range of clusters
Start cluster: |2

Stop cluster: 4

By:
(2 Mone
Crientation

@ Vertical
) Horizontal

I [Qmﬂnue][ Cancel ][ Help ]
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Q Hierarchical Cluster Analysis: Method >
Cluster Method: |El.ehueen—gmup-5 linkage = |
r Measure
@ Interval: |S.quared Euclidean distance - |
@ Counis: |Chi-squared measure -
(&) Binary: Squared Euclidean distance -
r Transform Values Transform Measure
Standardize: |z SCOres 'r§| [] Absolute values
@ By variable [] Change sign
By case: [ Rescale to 0-1 range

(contnue) (_cancel ) (_rein_]

) pedl Ay Cauo s 14 S

@ Hierarchical Cluster Analysis: Save =
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&) Mone
@ Single solution
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DATASET DECLARE D0.2297918118361889.
PROXIMITIES Salary FTE Rank Articles Experience
/MATRIX OUT(D0.2297918118361889)
IVIEW=CASE
/MEASURE=SEUCLID
/PRINT NONE
/ID=Name
/STANDARDIZE=VARIABLE Z.

:Ql:Jlf
(44=0) dwliadl Olpsadl e slo WYL dxdlan asde .2 J9d=

Case Processing Summary?®

Cases

Valid

Missing

Total

Percent

Percent

Percent

44

100.0%

0.0%

44

100.0%

a. Squared Euclidean Distance used
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CLUSTER
/IMATRIX IN(D0.2297918118361889)
/METHOD BAVERAGE
/ID=Name
/PRINT SCHEDULE CLUSTER(2,5)
/PLOT DENDROGRAM VICICLE(2,4,1)
/SAVE CLUSTER(2,4).
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32 SPSS (§ drexall Dl (J 591 5ozl (3 . Olaazdl Jgiar I il
oo J>1adl 3.0.000 (p ol 5L (s dmyyell B8 ddlucall 33 ao
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Cluster
Average Linkage (Between Groups)

U>y0 S pobasy ezl Juldoadl J>lhe 3 Jgu

Agglomeration Schedule
Cluster Combined Stage Cluster First Appears

Stage Cluster 1 | Cluster 2 | Coefficients Cluster 1 Cluster 2 Next Stage

1 32 33 .000 0 0 9
2 41 42 .000 0 0 6
3 43 44 .000 0 0 6
4 37 38 .000 0 0 5
5 37 39 .001 4 0 7
6 41 43 .002 2 3 27
7 36 37 .003 0 5 27
8 20 22 .007 0 0 11
9 30 32 .012 0 1 13
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Agglomeration Schedule

Cluster Combined

Stage Cluster First Appears

Stage Cluster 1 | Cluster 2 | Coefficients Cluster 1 Cluster 2 Next Stage

10 21 26 012 0 0 14
11 20 25 .031 8 0 12
12 16 20 .055 0 11 14
13 29 30 .065 0 9 26
14 16 21 .085 12 10 20
15 11 18 .093 0 0 22
16 8 9 143 0 0 25
17 17 24 144 0 0 20
18 13 23 167 0 0 22
19 14 15 232 0 0 32
20 16 17 .239 14 17 23
21 7 12 279 0 0 28
22 11 13 441 15 18 29
23 16 27 451 20 0 26
24 3 10 572 0 0 28
25 6 8 .702 0 16 36
26 16 29 .768 23 13 35
27 36 41 .858 7 6 33
28 3 7 .904 24 21 31
29 11 28 .993 22 0 30
30 5 11 1414 0 29 34
&l 3 4 1.725 28 0 36
& 14 31 1.928 19 0 34
33 36 40 2.168 27 0 40
34 5 14 2.621 30 32 35
85 5 16 2.886 34 26 37
36 3 6 3.089 31 25 38
37 5 19 4.350 35 0 39
38 1 3 4.763 0 36 41
39 5 34 5.593 37 0 42
40 35 36 8.389 0 33 43
41 1 2 8.961 38 0 42
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Agglomeration Schedule

Cluster Combined

Stage Cluster First Appears

Stage Cluster 1 | Cluster 2 | Coefficients Cluster 1 Cluster 2 Next Stage
42 1 5 11.055 41 39 43
43 1 35 17.237 42 40 0

:JWE sgiie ol ez IS Dgarany Ygur golill oy o3

vt Judodll e 7l sgiie of maxd U W) digaac 4 Jgix
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Cluster Membership

Case

5 Clusters

4 Clusters

3 Clusters

2 Clusters

1:Rosalyn

2:Lawrence

3:Sunila

4:Randolph

5:Mickey

6:Louis

7:Tony

8:Raul

9:Catalina

10:Johnson

11:Beulah

12:Martina

13:Marie

14:Ernest

15:Christopher

16:Ernie

17:Christa

18:Linette

19:Bo

20:Carla

21:Alberto

22:Christina

23:Jonah
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Cluster Membership

Case

5 Clusters

4 Clusters

3 Clusters

2 Clusters

24:Tucker

25:Shanta

26:Melissa

27:Jenna

28:Johnny

29:Cleatus

30:Jonas

31:Tad

32:Amaryllis

33:Nathan

34:Deanna

35:Willy

36:Deana

37:Dea

38:Claude

39:Amanda

40:Boris

41:.Garrett

42:Stew

43:Bree

44:Karma
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Al DD 0w |w|w|w|w|lw|lw|lw|lw  lw |w
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J=U 4L Vertical Icicle
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@llng (Bumly Ul sbaiwl) (part-time $i=> plod) dsladl (!

Sagas)l Sl Lalaseedl ) sl

BLo ¢3B . rawed ) ety ,3Y1 aaztd) S0 9 dasdes J1a3 B Luanad | yuy ]
owibgly ol eyl da slacl oa Mickey (&> Deanna
eV A1 ($93 Lyl dud <Lacl Rosalyn ¢wls) > Lawrence

oilygd) By D> Of (55 O Sy cayYI Wile gazmall o> ] daaddl
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g Lol maxd S5 (Lawrence

Skl Lalasially sy pamtll Judnild dno gyl ollalaseall ooya o3

Case
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dfanddcacc82<308°2523nc0afcuS82582REE3 =253 :58
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Dendrogram using Average Linkage (Between Groups)
R led Dist Cluster C. bi
a 3 10 15 20 25
1 1 1 1 1
Amarylis 32—
Mathan 33
Jonas 30
Cleatus 28—
Alberto 21—
Melissa 26—
Carla 20—
Christina 22—
Shanta 25—
Ernie 16—
Christa 17
Tucker 24—
Jenna 27—
Beulah 11—
Linette 8
Marie 13— —
Jonah 23—
Johnny 28
Mickey g
Ernest 14
Christopher 15 J
Tad 31
=
Bo 18
Deanna 34
Raul g
Catalina el J
Louis G
Tony T
Martina 12 —
Sunila 3
Johnsen 10 J
Randolph 4
Rosalyn 1
Lawrence 2
Garrett 41—
Stew 42
Bree 43—
Karma 44—
Dea 3T
Claude 38—
Amanda 3
Deana 36—
Boris 40
Willy 35

U=l Dendrogram (&Ssadl ol lalass) §yzadl lalaseall .17 i
FEPSTON FEEIOMN PO 0 SN[ PRV
Ble CLUZ_1 .8usd> Olpdcie B i UL d3)9 (§ =)ol il
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Jod CLU3_ 1 comis same 50 @58l Ole gazmall Jodd e gozen dogsae o6
18 JSadl 3 WS (Yl wlegamall Jod CLUA_1 5 coodWl Ole gazeall

&b CLU4 1 &b CLU3 1 &> CLuZ 1
1 1 1
2 1 1
1 1 1
1 1 1
3 2 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
3 2 1
1 1 1
3 2 1
3 2 1
3 2 1
3 2 1
3 2 1
3 2 1
3 2 1
2 2 1

Ole gazall J=J &n:;.ﬂl 433@ Bodadl Ol sl 18 S

Sl 3 S CLUZ_1 0 dronsiz 03 03 Wlpiiall Gluod ABL 03
19

, Value Labels

Value Labels kK
Walue:
e Cancel

“alue Label: |

[ [Tt _Hee |
= "Adiuncte”

[yl=:

Q

CLU2_ 1 pixedl o duad .19 St
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20 JSadb LS «CLUB_T @8 drandy 03 o3 wlpsioll Olhoud AP 03

Value Labels

Value Labels[_
Value:
i
Label:
| |

|1 = "Senior Faculty"
)' 2 = "Others"
Lhang ‘r 3 = "Adjuncts”

CLUS 1 sasoll o dposd 20 St

1O laexd! dylie

GV Al Loyl blae Dgleall digg)l omisgemell U

O ke gexall J> (3 Olie gazall Caliss CauS (U . Adjuncts vs others

21 JSadl 3 WS dagarest) Lalusuinl @3 @l wlpiiall § pand! lagian
AW gauall plasuiwl

Dataset Close D0.32357303541392757.

T-TEST GROUPS=CLU2_1(12)
IMISSING=ANALYSIS
/VARIABLES=Salary FTE Rank Articles Experience
/CRITERIA=CI(.95).

= [ndependent-Samples T Test @

&7 AtticlesAPD Test Variable(s):
‘& Sex § Salary
& CLU4_T S FIE
@ CLUZ_1 |:| & Rank -
ﬁ Aricles
@& Experience
Grouping Varable:
[cLuz_1012) |
Options

Uil Ol tHlasl 21 S
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Olhawgio Lo "Lglasll dughl" de gazo OF SPSS zoliy zilgs yelad
B A Ol giuwg ¢ J31 8) gdide Ve g ¢ JBT dand T )9 «JoB pl9og «J31 Ll
il e Adagiuell Oyl d3lasY asbasdl 4 Jedd| zus g9 . J3T

i)l e auezdll 03 e dege Olpitall LLasYl paibasl! .5 Jod

CLU2_1 wusdl Jg¥

Group Statistics
Average Linkage Std. Std. Error
(Between Groups) N Mean Deviation Mean
Salary 1 34 60085.48 18665.114 3201.041
2 10 5956.41 2101.013 664.399
FTE 1 34 1.00 0.000 0.000
2 10 0.38 132 .0417
Rank 1 34 3.53 1.134 0.195
2 10 1.00 0.000 0.000
Articles 1 34 14.91 16.539 2.836
2 10 1.90 4.771 1.509
Experience | 1 34 12.79 11.335 1.944
2 10 4.70 10.688 3.380

sl e i bl ke gaoxad) (o B900) YU SPSS ol om0 o

6 Jsdadly LS (5,591 darsBY1 )19 ciglanll diegll) CLU2_1 ol

CLU2_ 1 wudl pssedl e sl oy gazeadl (o 39,001 AV .6 J9u
(531 AasnBYI iyl (B glandl daegll)

Independent Samples Test
Levene's Test for
Equality of
Variances t-test for Equality of Means
Sig. (2-
F Sig. t df tailed)
Salary Equal variances assumed 7.270 .010 9.079 42 .000
Equal variances not 16.557 35.662 .000
assumed
FTE Equal variances assumed 28.484 42 .000
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Independent Samples Test
Levene's Test for
Equality of
Variances t-test for Equality of Means
Sig. (2-
F Sig. t df tailed)
Equal variances not 15.000 9.000 .000
assumed
Rank Equal variances assumed 29.711 .000 6.992 42 .000
Equal variances not 13.001 33.000 .000
assumed
Articles Equal variances assumed 7.350 .010 2.440 42 .019
Equal variances not 4.050 41.990 .000
assumed
Experience | Equal variances assumed 1.544 221 2.009 42 .051
Equal variances not 2.076 15.477 .055
assumed

S ol SPSS el oy c(Oleamdll) (gisgamall Jo do

OV B 09,3 cdiglandl dig]! cw).u)\ Lud clacl H(olaezs) wle gaxo
ol Jd=s P A M wlegazall > o M Ole gazxal
22 o sl Camo gl e sy ol sal>T ANOVA

TR One-Way ANOVA

& AniclesAPD

ﬁ Sex
&5 Average Linkage (B...
&5 Average Linkage (B...

&5 Average Linkage (B...

Dependent List:

g& Salary

= FTE

g& Rank

ﬁ Articles

g& Experience

Eactor:

nd @q Average Linkage (Be...|

[ Ok ][ Paste ][ Reset ][Cancel][ Help ]

bt

Fost Hoc...
Options...

Bootstrap...

Ol el ae dusliall el piial) ol Gol>T bl Juloss Cao g3 22 S
D glaadl &gl ¢yl &ud slacl) Oile gamme EMII Joud dodaedl_picel!
CLU3_1 s2 (6,31 <)l
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H3JW) dapall e by oY bl o dais oy

ONEWAY Salary FTE Rank Articles Experience BY CLU3_1

[STATISTICS DESCRIPTIVES
/IMISSING ANALYSIS.

AlasYl el bl sl @6 SPSS gely sa
G39 dwliall Olpsnedl 3 M Ole gazmall AsbasYl (asbasd! 7 Jgd=
Ole gaxo M Jod oud! el

Descriptives

N Mean Std. Deviation Std. Error
Salary 1 10 80277.4080 18259.10829 5774.03702
2 24 51672.1825 10875.28739 2219.90874
3 10 5956.4080 2101.01288 664.39861
Total 44 47783.4214 28192.46890 4250.17460
FTE 1 10 1.0000 .00000 .00000
2 24 1.0000 .00000 .00000
3 10 3750 13176 .04167
Total 44 0.858 0.272 0.041
Rank 1 10 4.80 0.422 0.133
2 24 3.00 0.885 0.181
3 10 1.00 0.000 0.000
Total 44 2.95 1.462 0.220
Articles 1 10 32.90 17.483 5.529
2 24 7.42 8.577 1.751
3 10 1.90 4771 1.509
Total 44 11.95 15.656 2.360
Experience 1 10 26.80 5.534 1.750
2 24 6.96 7.178 1.465
3 10 4.70 10.688 3.380
Total 44 10.95 11.588 1.747
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Olaell (3 S Ole gazmall (o G954l AV SPSS eliy oy @
-8 J9xdb LS dwliaad)

dwlandl Olpsiad! (3 M Ole gazadl (o 39,801 AYs .8 Jgu

ANOVA
Sum of Squares | df Mean Square F Sig.
Salary Between Groups 28416521260.677| 2| 14208260630.338| 101.126 | .000
Within Groups 5760536757.805 | 41 140500896.532
Total 34177058018.481 | 43
FTE Between Groups 3.018| 2 1.509| 396.023 | .000
Within Groups 156 | 41 .004
Total 3.175| 43
Rank Between Groups 72.309| 2 36.155| 75.629| .000
Within Groups 19.600 | 41 478
Total 91.909 | 43
Avrticles Between Groups 5892.276| 2 2946.138| 25.990 | .000
Within Groups 4647.633 | 41 113.357
Total 10539.909 | 43
Experience | Between Groups 3285.251| 2 1642.625| 27.062| .000
Within Groups 2488.658 | 41 60.699
Total 5773.909| 43

(Oilygdidall due (s &SI FTE 38l Jasdl e o0 COI1 adgs
B sl Oilgiw dde g

sl &ubyd Hlasl A e (S S 381 BlasYl Juddl e £958
Sl Jdoss plusvinl oSy dbo piiies §ail) dulia)l Slpsiiall o dde
43019 ¢ oS plody upyadl s sbacl Cilgy L)l 4iS srws) e3datel!
23 ISy b g3y B asdl Glgiw ddeg 8)giniall Y aa)l sue g cduass Y
Al ode (3 sasiell HlassYl Julos whlasl Cauegs 259 249
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& Linear Regression >
Dependent:
S L |
& FTE - Block 1 of 1
2
& Experience Independent(s): s
&% ArticlesAPD St
& FTE

ﬁ Sex &
Rank
&5 Average Linkage (B...

ﬁ Aricles

&5 Average Linkage (B...

&5 Average Linkage (B Method: |Enter
&5 Average Linkage (B...

.
-

Selection Variable:
| | Rule...

Case Labels:

WLS Weight:

| |
OK Paste Reset || Cancel He_I.E
JJ.&IAJ\J‘.L?:.S)" M Ol Ao g_o.!,,aﬁ.'i 23 UKJU
aeoxd Casewise wlhaskidy ddixdl wlbld)Ylg sl bl s
Y

il'ﬁ Linear Regression: Statistics =

r Regression Coeflicien... [& Model fit

¥ Estimates ] R squared change
[[] Confidence intervals | [] Descriptives
Level(%): (95 [+ Part and partial correlations
[ Coyariance matrix [C] Collinearity diagnostics
r Residuals

[7] Durbin-Watson

[ Casewise diagnostics
Dutliers outside: 3 standard deviations
@ All cases

|Cnnﬁ.|:me| Cancel HE-I.E
sdaiadl Hluseyl Julos (el Lgllaall Olsbasl ol 24 S
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Olpiiall e S OT sdaiall HlussY) Jdoi) SPSS el @ilss s g3
bwgie ylxol zero-order correlation 4yae-dud)y byl g susell el
lag) Jasd duasd8YI A5 )19 FTE (3501 cead! piin g 31! &AJU.SL;‘
V> S Jhlac| o ¢ garseidl Casewise Jdodxr @ -8 &3> It
u;oua.z.a.)\w 1 M\W)ﬁ@)%ﬁb\d\&&\) ‘_swb.aﬂ M\
L;.:uz.ll Sl (o) doen slacl Cilg) l9ads cpddl Lol Jub
&gl G119 ul.uzﬂw)ﬂ 5y 9L B,llg ccbwlﬁh»LsM‘w)Jb

oA Siwd Gl Jdss H1SGy i) s Calal! el @3 13)
Gl W LDyl Z3gads sluddl Zdgad o platad 8pdell B!
1 050 eyl Al b Il Al e oLl Al S ST 5,0
0550 luild Leadlly S0 (Lslias] Yl g Lol 855kl VGl sa) (332
i 3 Al 35l I Jrens cpmtll e sbiael o aist s s
) ) sladdl 3l

ol L)) 45181 o0 Data Hlis| IS (oo Cikodl o3 oy <ol
sy g0l gl @udaid Hlusl @3 cdlauiall a5l e Split File Hlas! o3 SPSS
¢lo ULC—}AJLAJ‘ adual 0 L} Sex ay.]\ Ao Jsal ‘w cg_”)LC-}a:;uJ\ ol.c

24 Sl WS e
s
&}_l Mame “| @ Analyze all cases, do not create groups
& salary () Compare groups
§ EER i@ Organize output by groups
an
& aricles Groups Based on:

ﬁ Experience ﬁ Sex
& ArticlesAPD
&5 Average Linkage ...

*5 Average Linkage ... (@ Sort the file by grouping variables
&b Average Linkage ...

[ T S [ Sy

=|| © Eile is already sorted

Current Status: Analysis by groups is off.

[ (8.4 ][ Paste ][ Reset ][Cancel][ Help ]

Tlgs eudaiad Sex gl paie Ao slo Calodl punds ddos Caogs .24 JSCis
el 1A (Le cLo SPSS @Aby g_)j.l.la.nJl Jud=|
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QW HlussY Judss dauue 0555 Al oda (3

SORT CASES BY Sex.
SPLIT FILE SEPARATE BY Sex.
REGRESSION
/MISSING LISTWISE
/STATISTICS COEFF OUTS R ANOVA ZPP
/CRITERIA=PIN(.05) POUT(.10)
/NOORIGIN
/DEPENDENT Salary
/IMETHOD=ENTER FTE Rank Articles Experience
/CASEWISE PLOT(ZRESID) ALL.

G WS (Ul / sladdl) g8 S sdasadl Hlussdl Judos mlgs yelady
17 <16 ¢15) Jglu=dly «bW 4l (14 <13 <12 <11 <10 ¢9) Jgla=dl
9S4 (20 <19 <18

Regression
Sex = Female

ddiel | sl ds-aedl Ol paciad! L9 J9u

Variables Entered/Removed®®

Model Variables Entered Variables Removed Method
1 Experience, FTE, Articles, .| Enter
Rank®

a. Sex = Female

b. Dependent Variable: Salary

¢. All requested variables entered.

Bl (o At O piiaS 3 gail) Alsdall Wil sl 01 9 Jodr b s
e BY1 A35,)1g ¢y giuiadl Vel duc g (13Kl Joallg

ddasiad! Hlusesy| C.)j.o.) uads .10 Jod=>

Model Summary*°

Std. Error of the
Model R R Square Adjusted R Square Estimate
1 0.954° 0.911 0.887 10420.466

a. Sex = Female

b. Predictors: (Constant), Experience, FTE, Articles, Rank

c. Dependent Variable: Salary
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<0.954 b3l Jolaoy daaiall HlusiM 1 zdged 3929 10 J9d=> oy
Experience sa3dl Wlgiw dsue &l Wipaial) 0.911 plgwl Jolang
Qs 8Y1 4S5 )19 cArticles 8)gidel! Vsl sue g FTE 38! Jodl s g
Salary <3l g9 bl naelb (Constant) coldl J) 4LsYL Rank
Jedos e Aol (8 dagd Ao glaay ddaiall LULEYI Jolas AYs .11 Jgi>
GBYI de gazeal bl

ANOVA®*"
Model Sum of Squares df Mean Square F Sig.
1 Regression 16660209183.111 4| 4165052295.778 38.357 .000°
Residual 1628791645.854 15| 108586109.724
Total 18289000828.965 19

a. Sex = Female

b. Dependent Variable: Salary

¢. Predictors: (Constant), Experience, FTE, Articles, Rank

0.0001 &Ys Sy wis LWbax] Al G dad OF 11 Jgdz oo zuiiy
(S gumad] s Jie s suaiadl HlusuY! Jelae dad OF Lo Jio oo
O dasd duo glaas Al Olpaiel) HlassY! Jolae AV 112 Jgd>
Wl el 2o el Olpaiell e e S diadl LSV dlelasg
Tl Wl paiad! dady 80 sladwly

Coefficients®”

Unstandardized Standardized
Coefficients Coefficients Correlations
Zero-
Model B Std. Error Beta t Sig. | order | Partial | Part
1| (Constant) -18583.206 |  7999.142 -2.323]| .035
FTE 15569.891 | 14658.068 A37| 1.062| .305| .756| .264| .082
Rank 18042.686 | 4817.433 .850| 3.745| .002| .933| .695| .289
Articles -923.656 471.655 -.315| -1.958| .069| .676| -.451| -.151
Experience 830.194 491.389 286| 1.689| .112| .796| .400| .130

a. Sex = Female

b. Dependent Variable: Salary

Josl sae 1 lpiia) doylaaad! HlussYl EMlelas 12 Jgdr o zsaiy
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CO B sl Olgiw ddeg by giinll Yl sueg cdaasBYI AGJ1g (13K
dSdl pasie slidwl Ao pae lgawez>9 0.286 <0.315- «0.850 «0.137
sl Jolas OF ety LS. 18583.206- o)lhie gl s culidly cduass Y
Sgwn die 0.315- Jolaos SUYI I Wl 0 8y gédal Vi)l sde icial
43l el 332 bl Jelas JeT 085 .0.065 ghe 0.05 oo 0yd Vs
A cdiaiall Ol &y sladivl o 0.695 & s LS xe duendBY
Sl ddas Gu> 395 0.289 O O

13 J9uxdb

A i) Aol Gl el (G31)1) bl paiel) dadgiall oudll .13 Jour

Dol dslae e Al dgladall Y= Casewise Diagnosticsa
SUW ouall oda 3l929

Casewise Diagnostics™”

Case Number Std. Residual Salary Predicted Value Residual

1 2.805 123600.00 94369.5538 29230.44615
2 -.597 83358.00 89575.3132 -6217.31317
8 -.037 68127.84 68518.1567 -390.31670
4 -.764 62476.80 70433.0092 -7956.20923
5 -1.289 62256.00 75683.5973 -13427.59731
6 -.332 61992.96 65451.8453 -3458.88526
7 .816 55550.88 47046.2737 8504.60634
8 -1.572 55072.80 71450.1265 -16377.32652
9 484 55050.96 50004.1639 5046.79612
10 .252 53550.96 50927.8195 2623.14048
11 426 52600.80 48156.8526 4443.94740
12 .010 52050.00 51944.9368 105.06319
13 -.678 49762.80 56832.6391 -7069.83914
14 .562 41424.00 35562.6390 5861.36103
15 -.068 14324.94 15029.3712 -704.43115
16 .085 8130.87 7244.4256 886.44444
17 -.027 6962.94 7244.4256 -281.48556
18 -.120 5999.14 7244.4256 -1245.28556
19 .024 3601.89 3351.9528 249.93723
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20 ‘ .017 ‘ 3528.90 | 3351.9528 ‘ 176.94723

a. Sex = Female

b. Dependent Variable: Salary
DSyl dolae e Aol §led) dslasYl jaslasdl 13 Jguz ooy WS
Dl Aolas e AU §le) AsbasYl (asbasll 14 i

Residuals Statistics®®

Std.
Minimum | Maximum Mean Deviation N
Predicted Value 3351.959| 94369.555| 45971.174 29611.706 20
Residual -16377.326 | 29230.445 .000 9258.827 20
Std. Predicted Value -1.439 1.634 .000 1.000 20
Std. Residual -1.572 2.805 .000 .889 20

a. Sex = Female

b. Dependent Variable: Salary
Solurn 81yl 45971.74 fla ad giadl L3l lawgin 0T 14 J9dz oo gy
Do 3ledl Jawgie s Lot 29611.706 0543

Jaded 755 (20 €19 18 <17 ¢16 ¢15) Jgldaedl zrad 83 ¢ )9S I duwuddlyg
FEESIIRVIRIRES, ]

Regression
Sex = Female

Saiall Hlase o) s dedl lpiiell .15 Jgds

Variables Entered/Removed®”

Model Variables Entered Variables Removed Method
1 Experience, FTE, Articles, .| Enter

Rank®
a. Sex = Male

b. Dependent Variable: Salary

c. All requested variables entered.

Bl 1 p dinie OlpaieS 7z gail) Asaell sl 0 15 Jgd g
AadBY1 A9 8y giiedl Yl dueg (1381 Joallg

76



54-1 (o oa 22023 ¢ 2581 G 23adl o) dlaal) (oLl aalaill 5 dalall A il & gmy Al

)35.3.” de gazxol ddaiall HlassY) C.Jyw oasde .16 Jyu=

Model Summary*°

Std. Error of the

Model R R Square Adjusted R Square Estimate
1 .972° .945 933 6752.324
a. Sex = Male

b. Predictors: (Constant), Experience, FTE, Articles, Rank

c. Dependent Variable: Salary
<0.972 L3yl Jolaos suaiall HlassdD 1 73963 3929 16 Jgd> o9
Experience 83l Wlgiw dsue &l Wipaial) 0.945 plgwl Jolaog
duaad8YI A5 19 cArticles 8y gl @Y Eall sue g FTE 386! Joadl e g
Salary Sl 929 bl asiell (Constant) coldl J) 48LoYL Rank
Jed=d oy daildl OO dasd dus glacas ddasall LS Jolaoe AYs .17 J9d>
ub}“ a.cjm.] !

ANOVA?
Model Sum of Squares df Mean Square F Sig.
1 Regression 14901351390.482 4| 3725337847.621 81.707 .000°
Residual 866283647.110 19 45593876.164
Total 15767635037.592 23

a. Sex = Male

b. Dependent Variable: Salary

c. Predictors: (Constant), Experience, FTE, Articles, Rank
0.0001 &Ys Sgiuns die Wlax] Als G dad 0 17 Jgdxr (o gty
(S gimadl uds die s sdasel! HldousY! Jolae dasd o e Jb oo
O dad due glass dised! Ol psseld HlassY! Jolae AV .18 J9i
Wl paiedl 2o duiedl sl e psse JS ddiadl LSV OMelasg
095! de gazea) diedl Ol pacied! &y G dlaiuwl

Coefficients®”
Standar
dized
Unstandardized Coefficie
Model Coefficients nts t Sig. Correlations
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Zero-
B Std. Error Beta order | Partial | Part
1 | (Constant) -17427.298 |  4757.743 -3.663 | .002
FTE 42736.192 | 7498.594 450| 5.699| .000| .849 .794| .306
Rank 8316.282| 1768.487 A473| 4.702| .000| .918 .733| .253
Articles 270.221 107.346 190| 2.517| .021| .656 .500| .135
Experience 23.032 142.830 011 61| .874| 431 .037| .009
a. Sex = Male

b. Dependent Variable: Salary
Jeadl s 10lpiiad dlaadl Hlusdl WMelas 18 Jgdx (0
Ay 5}_\5:.” ub.«.w RV<T cBJjJ&iAJ‘ I EIN] REV<T ‘&"MQASSH @Jﬂj c‘é&d\
sae piie sldiwl Wlhas] Al a9 0.011 0.190 0.473 <0.450
i WS La) Yis 17427.298- oylide il sl coldl 0y b sl ilgiuw
<0.500 <0.7339 <0.794 13 Al e vl lpszall jlasY @Melas o
45,01 e dady (3801 Jardl s piiin oMel OF sl glly psie JSU.0.037
S 8l Olgiw dde piiie S5 o) Leds 8)giiiadl Y liall sde @F cdrad Y
LS dgolaiadl 0Yoel) duauzead)l Dl UL SPSS geliyy oy o

19 Jguxlb
dasead) Dl Gl by (311 bl phiel) dadgiall @l .19 Jour
Dl Aalas e Al dgladell YU Casewise Diagnosticsa

0gSdl oxd)l ol 3'929

Casewise Diagnostics®”

Case Number Std. Residual Salary Predicted Value Residual

21 1.496 96799.92 86697.8120 10102.10799
22 1.611 83235.84 72359.2528 10876.58719
23 449 75040.80 72007.6186 3033.18137
24 -.895 74956.80 81000.1497 -6043.34970
25 .926 72225.84 65974.4188 6251.42121
26 -.937 72055.92 78383.9119 -6327.99189
27 -1.231 66157.92 74468.7942 -8310.87421
28 132 58827.84 57939.0707 888.76929
29 .208 57499.92 56093.5905 1406.32954
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Casewise Diagnostics™”
Case Number Std. Residual Salary Predicted Value Residual
30 .650 55999.92 51608.8408 4391.07924
31 .619 55060.80 50879.5929 4181.20709
32 .554 54000.00 50257.7382 3742.26178
88 -1.371 53262.00 62518.3284 -9256.32845
34 .006 52999.92 52959.9433 39.97670
85 -1.684 48159.84 59529.0306 -11369.19056
36 .806 47499.84 42056.6150 5443.22504
37 .369 44499.84 42010.5517 2489.28835
38 -1.013 41999.76 48841.3187 -6841.55866
39 -.087 41424.00 42010.5517 -586.55165
40 -1.020 10162.89 17047.3998 -6884.50980
41 -.806 6812.82 12257.0792 -5444.25923
42 .284 4919.85 2999.3881 1920.46188
43 469 4738.86 1573.0313 3165.82874
44 464 4705.92 1573.0313 3132.88874
a. Sex = Male
b. Dependent Variable: Salary

Uolao e A3l Blel) AsbasYl (asbasdl 20 Jgd> poym WS
.)55.1J\ @jmj )\J&d)’\
de gazeal HlussYl Aslas e AWl §lsl) LlasYl jaslasdl .20 Jgix
ST

Residuals Statistics®”

Minimum | Maximum Mean Std. Deviation N
Predicted Value 1573.0313| 86697.813|  49293.628 25453.582 24
Residual -11369.190| 10876.587 .000 6137.142 24
Std. Predicted Value -1.875 1.470 .000 1.000 24
Std. Residual -1.684 1.611 .000 .909 24
a. Sex = Male

b. Dependent Variable: Salary

Blaxih 45971.74 de gdsrall LI bwgie OF 20 dodr (0 iy
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Do 3lodl Jawsio d Lok 29611.706 0543 (S)lans
JOPECN IR WWE LI P WESTE T

oo I Olpiiedl apemd) ($3980a1) (vt el plasiwl (Se
Factor (elal Judoxill (3 CBugl (Golive Chagll 0550 Wl 0da (3 .o vl
lan ao dpladell Olpsiell go Wlegazme e Jga=l - Analysis
o9 cdoall oda pdsvisl Gigmdl e T de bl o 5y B L pandl
Wuensch juxisy Jois WS 94 iS¢ domw oo 81 @ A L Lgousuid]
el 8t (2016)

Jadxtdly Ayl U gSal) Wl dodsvianall L) Hudd pdSeida
el (2021) Gy dx=ie o Hgddell bl IS e (el
ol I e ade gl oS caledl ldag  <FactBeer.sav
&b 1wl Lhttps://core.ecu.edu/wuenschk/SPSS/SPSS-Data.htm
Hierarchical 4wy dcgoaxs Classify caduas <Analyze Jd=5 348
& blodsiul @l dadl Olgiiell s lgaiall goye @ J5o1 .Cluster
sd> "Cluster aueas" Hlisl cod . aladl Judoxilly ©BgSll Juloxs
25 JSadb WS "Variables ol psoed!"

+'-.,,|-'| Hierarchical Cluster Analysis >

Variables(s):
ol ses o alcohol -
ol group il reputat

,{I color
,{I aroma

,{I taste -

|

Cluster

© Cases @ Variables
Display

[+ Statistics [& Plots

[ Ok ][ Paste ][ Reset ][Cancel][ Help ]

Olpiial) (2ygl) ezt Julotll Canogs .25 JSa
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27526 (8adL b g 98 S dus guoy)l Ollalaseally OlLasYl sa>

@ Hierarchical Cluster Analysis: Statistics >

Iﬂéggglnmeratinn schedule@
[ Proximity matrix

r Cluster Membership

© Mone
© Single solution

@ Range of solutions

Minimum number of clusters:

Maximum number of clusters:

I’L;onﬁnue” Cancel ” Help ]

Olpiial) (25g)) (gmezill Juloxil Statistics ©lebas] Ciuoss .26 S5

ﬂ:a ..Hierarchical Cluster Analysis >

rlcicle

All clusters

@ Specified range of clusters
Start cluster. |2

Stop cluster. |4
By:
Mone

- Crientation

Yertical
@ Horizontal

| continue | [ cancel || Heip |

@28 el Judail) Plots duegenyl wllabaseall Cano s 27 JSi

O s

;
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ﬂ'ﬁ Hierarchical Cluster Analysis: Method et
C|USTEFMETHU¢|Elemreen—gruups linkage > |
Measure
@ Interval: |'F'earsun correlation g |
© Counts: -
© Binary: ~
Transform Values Transform Measure
Standardize: |Maone - [] Absolute values
@ [] Change sign

[] Rescale to 0-1 range

[gmﬁnue][ Cancel ][ Help ]

lpaiel) (258l geernill Jalodll Ayl oo g5 .28 S

ZQUJ\}&W\ ééﬁ Jud=d) Mj.e.b.?

CLUSTER
/MATRIX IN(D0.11839465930474014)
/METHOD BAVERAGE
/PRINT SCHEDULE CLUSTER(2,6)
/PRINT DISTANCE
/PLOT DENDROGRAM HICICLE(2,4,1).

Dl 24 U121 ¢ Jgladl St § Judoed) g19d SPSS el (o
Proximity Matrix w,a)l ddsasmal 21 Jgdxl e

Cluster

49L&~U|3T ol a_ejm 21 Jyu=

Proximity Matrix
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Matrix File Input

Case cost size alcohol reputat color aroma taste
cost 1.000 .832 767 -.406 .018 -.046 -.064
size .832 1.000 .904 -.392 179 .098 .026
alcohol 767 .904 1.000 -.463 .072 .044 .012
reputat -.406 -.392 -.463 1.000 -.372 -.443 -.443
color .018 179 .072 -.372 1.000 .909 .903
aroma -.046 .098 .044 -.443 .909 1.000 .870
taste -.064 .026 .012 -.443 .903 .870 1.000
22 J9ddb WS ol paiel] jesid| dgi Jolad (o520 o3
Olpaial) pezidl dgd J=lye 22 Jgu
Agglomeration Schedule
Cluster Combined Stage Cluster First Appears

Stage Cluster 1 | Cluster 2 | Coefficients Cluster 1 Cluster 2 Next Stage
1 5 6 .909 0 0 3
2 2 3 .904 0 0 4
8 5 7 .887 1 0 5
4 1 2 .800 0 2 5
5 1 5 .038 4 3 6
6 1 4 -.420 5 0 0

J9dzdb LS Olpiiall 0dd o pezsd S i iganal poye elld

23

Olpiall o pezs S pdie JS digsan) ope 23 Jgux

Cluster Membership

Case

6 Clusters

5 Clusters

4 Clusters

3 Clusters

2 Clusters

cost

size

alcohol

reputat

color

aroma

taste

[o2 I & 2 B @2 B [~ L R \ O R o

o B (I

B = LSS LA S R |

W W W (NP

N DS T
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29 S LS sudad! lalasesl) (ym o3

cost

size

alcohol

color

Case

aroma

taste

reputat

00 0.3 1.0 1.3 20 23 30

Number of clusters

Jelotdl pe Adgiaall Ol patell Olaazd) Gudadl sl 29 S
gl
Dendrogram (&Sgadl Olusl lakasie) (5yzidl Jalasald (oye 3

30 KA LS ¢ grontl) Juloetlly dbuigial] ol el O laazs)
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Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine
] 3 10 13 20 23
1 1 1 1 1
color ]
aroma f
taste —
> size 2
alcohol 3
cost 1
reputat 4
dBugiunall Wipsiedl wlaex Dendrogram y=id! lalasall .30 JSi

8! ezl Jud=idly

105 . L)l A3game dblu Jied gl guaiy coydll d3game J) Ll
P J9YI Wighs 1.0 0)u3 LLEYI Jolas 090 4 pols saiaS pae 5 xo
dgapnn o iy WS UL ASYI o psiall 6T - 0891 eppaiall (o aazdl
B9 de oo - _solic dw 01 Lo (909 =) dx5ldlg gl g 1 (o,

o Lgaesd b o Wl dues-g
I . dusiall Liwdl poliadl o (saie ()81 apamiy poid 2 A>yall 3
WS . asezxill Jgda ] 1231 .(0.903 = o) alcohol Js=SJlg size el 92
a=31l9 color oglll) 6 9 5 il areas oIl Aoyl Conual ¢85S
Size px=ll) 3 5 2 cpasiell ppexd AW Ayl Consad b ¢(taste
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.(alcohol J¢=SJ1g

Sz G maztll J) (taste Bgdll) 7 siedl A8Lo) cunl 3 Ayl (3
.(taste d=31,J1) 6 9 (color Osll) 5 cpasiadl de J2alb

Sy S gexdl ] (CoSt AaSl) 1 piciall BLs| sl 4 d>yall (3
O Ly zmuel . (alcohol Je=SJ1) 3 9 (size pazsdl) 2 opsiiall e Jadlls
g dagesd @k o Ay iy
U cdl>yall 0d (§ . add 0.38 52 4Ll Jalas iz (nglide Lu lagil
daazxe dadiioell Al Wlpaielly cod>g reputation dasudl psdise (i
e &A.?E.) L}

woepsl bo pudd S > (41209 19 S Olwgun)l Olalasiall yglad
3 g AST 0980 0 oSew S § 039 O laozil) A gy 58l A3 gi4na
-]

daowdl piie OF oYy .Yl oda Jie @ (agiiall JoI Juadl U
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