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Levene's Test for Equality of
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linalidll (e il glasa Aoyl ALl Al Al dg 2 (8 (3l sard) B Milale Sas 22 addiud
Lilgde id) 6 9 A Alalaall Lilgde @yddl Jeae 5 0080 (8 32030 A=A B,C,D,
AU i) il g D Adalaall A8iiall 5 J) 5 C Adalaall Ll e < 03316 B Adalzall

) \l | Faculty of Science. KSU
.

Treatment Qs (8 Bkl n
Observations
A 18 |24 26 21 19 5
B 13 | 17 13 14 16 14 6
C 18 | 16 13 21 14 11 6
D 20 | 26 21 19 24 5
N=22

HO: pl=p2= pu3= 4 (at level of sig. 0.05)

HL: cpdlide ada gie J8YI e
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Normality test

doadl) LIS

tor

File

Edit View Data

Transform  Analyze  Direct Marketing

Graphs

Utilities  Add-ons

SHE O o

Repors

Descriptive Statistics

b
b

ﬁm:ﬁiﬂﬁ

[*5] Frequencies.. 'l-l'] Explore: Plots Iﬁ

23 [ret
Sl : Egescriptiues...
tret obs Compare Means ’ A&, Explore... Boxplots Descriptive
1 1 General Linear Model P —
5 1 ) o EH Crosstabs. . j (@ Factor levels together [7] stem-and-leaf
9 Generalized Linear Models # 7] Rati ™ -
p atio... i
3 1 y Mixed Models \ R | (© Dependents together [« Histogram
y P-P Plots...
4 1 ] Caorrelate + [ P-P Plots ! © None
? 1 e v | BEda-aPiots.
[ Mormality plots with tests
= Spread vs Level with Levene Test
t,-\ Explore | )
=]
Dependent List: ¢
&5 Tretment [tret] ‘
- &% Observations [obs] l I =
2
Factar List:
Bootstrap
- | th’nue][ Cancel ][ Help ]
Label Cases by -
-

Display
@ Both © Statis ﬁ 2 Plots

| ok || Paste || Reset || cancel|| Help |

dpphl) JLEA) Ce Laial) ¢Sy 1ABadla
30 s sbu o S Adad) aaa (S Lallda
A 38 ) Al 4 B85 e g




Tests of Normality

Laa B

Cra S

Kalmogorov-Smirnoy® Shapiro-Wilk
Statistic df |__sin Statistic df
Observations 140 221l 200" [ 40 22 295

* This is a lower bound of the true significance.
a. Lilliefors Significance Correction

0.05

el A gill auads il ¢ 4y jdual) dus Al

nhal) & gill Al Y el Alayd) dus Al

£

Observations Lada £ 56505 culibud) o) Jais ¢y
| | L
Histogram
.
fean =18.09
Sted. Dev. = 4 439
M=22
= ]
L& ]
| =
@
T 2
2
L
.1—
0 T T
10 15 20 25
Observations

Shapiro-Wilk test is a specific test for
normality, whereas the method used by
Kolmogorov-Smirnov  test 1s more
general, but less powerful )meaning it
correctly rejects the null hypothesis of
normality less often .(

They do so is different from one
another in ways that make them more
or less sensitive to features of normal
distributions.

DAY e JLAA) ea g gld JLSA
A8 g e g9 galgS Ll cdgmplal)
028 il ra) B8 JB) oSly drages
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Homogeneity test
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Test of Homogeneity of Variances

QObservations

- Levene
Statistic df1 df2

1.473

Cra S
0.05
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ANOVA
Observations
sum of
Sguares df Mean Square F S0,
Between GI'DUDL> 265618 3 85.206 9695 000
Within Groups 158.200 18 8.789
Total 413818 2

P-value= 0.000 < a=0.05

Cilidia (plass gia JBY) e adl dray cildau gial)

S adry (il AN g Jaad) A A Ji g Ay jheal) A A b 5

€908 Cilida cilla giall 038 (pa (s
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Multiple Comparison paxiial) Gl 8l
) One-Way ANOVA: Post Hoc Muu-i_;;le cum;ﬁsuns B 'i_., _. - e
Equal Variances Assumed ( il J‘Agé J

] §-N-K | Waller-Duncan
] Tukey ype IType |l Error
(] Sidak ] Tukey's-b
"] Scheffe ] Duncan ntro
[[] R-E-G-WF [C] Hochberg's GT2 [ Test
| R-E-G-WQ | Gabriel @ 2-sided @ = Control & = Contro

-Equal Variances Mot Assumed ( )
oudadl) axe Ja 2
| Tamhane's T2 [ | Dunnetts T3 [ | Games-Howell [ | Dunnetts C ¥

.
b

significance level: |p.05 Q
b

|Cﬂﬂﬁﬂﬂ&|| Cancel | Help




Multiple Comparisons

DependentVariable: Overwight
~ Mean 95% Confidence Interval
Difference (I-

() Vitamen type  (J) Vitamen type Ji Stl. Error Sig. Lower Bound | Upper Bound
Tukey HED A B 9.267 25M 004 214 16.35
C 6100 251 049 -1.03- 13.23
D -.400- 2633 004 -7.84- 7.04
B A -9.267- 2.521 008 -16.30- -2.14-
C -3.167- 2404 564 -0.96- .63
D -9.667- 2.5 006 -16.79- -2.54-
C A -6.100- 25M A0% -13.23- 1.03
B 3167 2404 564 -3.63- §.96
D -6.500- 2.5 .0&1 -13.63- 63
D A A00 2633 8ag -7.04- 7.84
B 9.667 251 0086 2.54 16.79
C 6.500 2.5 .0&1 -63- 13.63
LsD A B 9.267 25M 002 387 14.66
C 6.100 251 026 .80 11.40
D -.400- 2633 R -5.93- 513
B A 9267 25M 002 -14.66- -3.87-
C -3.167- 2404 204 -8.22- 1.88
D -9 BRT- 25M 001 -14.96- -4 37-
C A -6.100- 2.521 026 -11.40- - 8O-
B 3167 2404 204 -1.88- .22
D -6.500- 25M 018 -11.80- -1.20-
D A A00 2833 .88 -5.13- 5.93
B 9.667 2.5 001 437 14,96
C 6.500 25M 018 1.20 11.80

* The mean difference is significant at the 0.05 level.




Faculty of Science. KSU
salwan@ksu.edu.sa

' Saba Mohammed Alwan
'“I f ‘ Statistical and O.R
(|

92 cua (e lgtingdn g ATUL Wh g Asd Cialyl) (458 (o) il gal) daula o (ganal) JLORY) SLOR dalay

p Ll G f g gbadi | Y af Lk Lag 395 £ 5555 JAY ol Ay gluaia & A g Al

aladiul LiCad === 5 _jsua dadaial) li l8al) () 4S5 Ladic *

Bonferroni

e\éﬁu\ L'\.'\SA...\Q ===3J...\,\S dadaiall QUJM\ OSE Ladie * \

\7
Tukey

Dunn & Scheffe ¢ lLilaa) o8l 43, Jall oda (o)f LaS | 5 8 JiS yiiny )

&
-

~N

aladin) LS === 4, gludia Cilaaliaall clidli g, 4y gladia ciliad) 4 gaa CcuilS 1) *
Tukey HSD N R-E-G-W-Q
Wl J5Y1 £ ol ha Uadd) S gad o g laacay Lagdl LaS Liiliaa) ()l 68 Laadisé

J

N

PARENOW OSand ===¢ ol o2y dalis s cilial) agaa Qils 1) *

Aadl o3n b Lilas) s ) JLEAY) sSud | mn

pLIC




Statistical and O.R
Faculty of Science. KSU
salwan@ksu.edu.sa

— Saba Mohammed Alwan

ehﬁu\ QSA:\é

Hochberg GT2

Y4

\_

J

L4

Games - Howell

J

, Ll @jﬁaj)ﬁaugg\oidugz%wﬁw’“ il <ol HLial) sda alaea ;idaadl

oo guiie Gl o gan g gl Cilaadaal) (pli

& Jany Aa GlSaY) a8 Ailily B dg yddl o b gl Al glae Giald) o sdanal 1)
Cra sl Eald) Jdo b g i) aaad 4 aill Gl aveall) (o Lale 480 il

AL 03 (Fla b J Al Cpa dgiacig gl

dilan) Al 33 gl asanati die jLieY) B A6 o) g DEILY) g A) glalld




Statistical and O.R
Faculty of Science. KSU
salwan@ksu.edu.sa

' Saba Mohammed Alwan

-craladl 8 aldll ko
Two ways Analysis of Variance
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Va.rlance Vf”th internal Two-Ways Analysis of Variance
interaction
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05 sl oty Al sl i s . ouiallg a5 fenes AL Al 80 La) IS 13 L b Lidga L il
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Edu_ Level
A e a8 ks
School College University
3
e
5 34 49 60
& 4 = 35 50 56
q
= 32 47 78
3 34 44 57
q, £ o 33 56 76
=

¢ cliall Alaal) cglu) g Lad

https://statistics.laerd.com/spss-tutorials/two-way-anova-using-spss-statistics.php
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Gender Edu Level | Int_Paolitics

OO || = || On || || = || Ld || BT | =

— ] =k || =k || =k
Ll pall= e ||

Male School 34.00

Male School 35.00 Male=1
Male School 32.00 Female=2
Male School 35.00

dle cnoo B

Male  School 37.00 College =2
Male School 33.00 University =3
Male Schoaol 34.00

Male School 28.00

Male College 49.00

Male College 50.00

Male Collene 47.00
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Analyze > General Linear Model > Univariate... on the top menu

at1] - PASW Statistics Data Editor idf Univariate

wm  Analyze Graphs  Utilities Add-ons  Window  Help
Dependent Variable:
Reports g = ] e
e : g Eﬁ ﬁ b ¥ | & nt_poitics |
Descriptive Statistics r . %
Compare Means 3 —E IR TEE
= - = Gender
u L General Linear Model F @ Univariate.. 2 « %
— ' ) - [% — &) Edu_Level
S Generalized Lingar Models LM .
pre| Multivariate. ..
= Mixed Modelz k
E Repeated Measures. .. Random Factor(z}):
Sy Correlate 3 -
i ‘“ariance Components...
o Regression r o -y
Loglinear r
S = _
S Classify 4 Covariate(s):
5 Dimension Reduction r
[
s Scale 3 ‘)
[
Honparametric Tests r 1
Si
5 Forecasting » WLS Weight:
f Survival r - | |
Cq Multiple Rezponze 3
Cd O — . [ o ]LPaste ]Lﬂﬂse‘t | cancet || Help |
Ca ROC Curve...

I: MELE T LT




Saba Mohammed Alwan
Statistical and O.R
Faculty of Science. KSU
salwan@ksu.edu.sa

t# Univariate: Profile Plots

£38 Univariate: Profile Plots
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ntrazt=s L bt
Fixed Factor(s): = S ) ‘gﬁ\ )-M | hﬁ (b.\.hw Lia
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IEEEIE
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L | | Equal Variances Asszumed
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|:| Estimatesz of effect size |:| Spread vs. level plot
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Descriptive Statistics

Dependent VWariahle:lnt_Folitics

Gender  Edu_Level Mean =td. Deviation

hale School a38.2000 4 18463 10
Callege 441000 4 267445 10
LIniversity 64.1000 2.07137 10
Total 48 8000 11.87841 30

Female School 29.6000 327278 10
Callege 44 G000 327278 10
LIniversity A3.0000 6.46357 10
Total 47 4000 805767 30

Total School 23.9000 3.72614 20
Callege 44 34500 3.71023 200
LIniversity 61.0500 h.83524 20
Total 481000 10496449 510
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Gl _ial) Sl ol jLas)
:ANOVA Cralaidl ddedl) iliil) ¢ gl 138

Tests of Between-5Subjects Effects

Dependent Variable:Int_Faolitics

Source Type ll Sum

of Squares df Mean Square F Sid.
Corrected Model 552452004 ] 1105.040 61.190 oo
Intercept 138816.600 1 138816.600 | FEBE.72Y aon
Gender 29.400 1 29.400 1.628
Edu_Level a328.100 2 2664 050 147517
Gender * Edu_Level 167.700 2 83.850 4 543
Errar 85200 54 18.0549
Total 145217.000 G0
Carrected Total BS00.400 a4

a. R Sguared = 850 (Adjusted R Sgquared = 836)

Ay CilS (S5 (P=0.207 Oeindl G dsbaadly slaia ¥l (8 (5 5ia) S 38 an g Y
A jide Jeléi a0 ¥ 4 LS (P=0.000) dsaddsill il gisall G Ailias) AV 3 35 8
P=0.014 &u~ 0.05 e 4dlas)al¥a 43
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ddedial) &l H8al) J gaa
s i i< Edu_level _siall 48Uaal el giouall S g8 LAY il cpn Jgaal) 138
Multiple Comparisons

Int_Paolitics
Tukey H3D
(N Edu_Level (1) Edu_Lewel H5% Confidence Interval
Mean
Difference (|-
J) std. Errar Sin. Lovwer Bound | Lpper Bound
School College -5.45007 1.343845 000 -A.6887 -2.2113
LIniversity -22.1800° 1.343845 aaa -26.3887 -18.9113
College School 54500 1.343845 000 22113 8.6887
LIniversity 1670007 1.343845 000 -19.9387 -13.4613
LIniversity School 221800 1.343845 000 18.9113 25,3887
College 16.7000° 1.343845 000 13.4613 19.9387
Based on obsered means.
The errar term is Mean SguareiError) = 18.054.

* The mean difference is significant at the .05 |ewvel.

2 (e Amala 5 A0S (3) 5 cdaala g A yde (2) ¢AlS 5 Ay (1) O COEAY) 8 () saiga (23
i il (5 ginall (e Aabinall il gluse AN (o L sima W58 a0 (5 53 o)) LuiSay
) P<0.005
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Estimated Marginal Means of Int_Politics

Gender

— Iale
Fermale

65007

60.007

525007

30,007

45.007

Estimated Marginal Means

40,007

35.007

T T T
School College University

Edu_Level
& fida JolE Y o) a4 ) gial) Joghadl) Ladyy | Jo il 392 9 (ng adall 352 9 ()
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