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Objectives

* Investigating the Normality and Variance
Homogeneity

« Parametric and Non-Parametric Tests

» Correlation and Regression
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Mann-Whitney U test
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Wilcoxon signed rank test
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Kruskal Wallis test
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-1 1 group Z test
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Normality Assumption

* Tests
— Kolmogorov—-Smirnov
— Shapiro-Wilk
* Graphs
— Histogram
— PP plot
— QQ plot

— Stem and Leaf
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ormality Assumption
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Normality Assumption

r@ Explore —-— ﬁ
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Normality Assumption
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Normality Assumption

Tests of Normality
Kolmogorov-Smirnoy® Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Fasting Blood Suger 103 70 062 a71 70

a. Lilliefors Significance Correction
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Expected Normal

Normality Assumption

Normal Q-Q Plot of Fasting Blood Suger

o

I
100

Observed Value

12



ormality Assumption
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ormality Assumption

i -
3 P-P Plots | 5]
Variables: - Test Distribution
& D = & Fasting Blood Suger [F...| | [normal  ~
& Age
& Gender
ﬁ We_lght Distribution Parameters
@@ Height +
&7 Educational level ¥ Estimate from data
ﬁ Hemaoglobin i
ﬁ Hematocrit
& Triglycerides sLale
§ Blood Urea Nitro... R
Creatinine - : S S
ﬁ B [ Natural log transform Proportion Estimation Formula
& . _ @ Blom's (© Rankit © Tukey's
Calcium ["] Standardize values .
& Phosphorus © van der Waerden's
& HDL ["| Difference:
ﬁ LDL H o ~Rank Assigned to Ties
& VLDL - @ Mean @ High © Low
& WBC | Current Periodicity: Mone Break ties arbitrarily
A oon hal -

| Ok ||F"a.5te ||R&5&t Cancel Help |

15



Normality Assumption

Normal P-P Plot of Fasting Blood Suger
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Normality Assumption
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ormality Assumption

G One-5ample Kelmogorov-Smirnov Test
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ormality Assumption

G Cne-5ample Kolmogorov-Smirnov Test
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Normality Assumption

One-Sample Kolmogorov-Smirnov Test

Fasting Blood

sSuger
N Ta
Normal Parameters® P Mean 87.24
Std. Deviation 27.631
Most Extrerne Differences  Absolute 03
Fositive 03
Megative - 086
Kolmogorov-Smirnaov £ 863
Asymp. Sig. (2-tailed) A46

a. Test distribution is Mormal.

b. Calculated from data.
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Normality Assumption

Tests of Normality
Kolmogorov-Smirnov?
Statistic df Sig.
Fasting Blood Suger 03 70 062

a. Lilliefors Significance Correction

One-Sample Kolmogorov-Smirnov Test

Fasting Blood
Suger

M 70

Normal Parameters®P Mean a7.24

Std. Deviation 27.631

Most Extrermme Differences  Absolute 03

Fositive 103

Megative -.086

Kaolmogorov-Smirnov £ H63
Asymp. Sig. (2-tailed) m

a. Test distribution is Mormal.
b. Calculated from data.



Normality Assumption

Tests of Normality
Kolmogorov-Smirnov?
Statistic df Sig.
Fasting Blood Suger 103 70

a Lilliefors Significance Correction

One-Sample Kolmogorov-Smirnov Test

Fasting Blood

Suger
M 70
Normal Parameters®P Mean a7.24
Std. Deviation 27.631
Most Extrermme Differences  Absolute 03
Fositive 103
Megative -.086
Kaolmogorov-Smirnov £ H63
Asymp. Sig. (2-tailed) 446

a. Test distribution is Mormal.
b. Calculated from data.
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Normality Assumption

Tests of Normality
Kaolmogarov-Smirnoy? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
systolic blood pressure A74 46 .0m A2 46 004

a. Lilliefors Significance Correction

One-Sample Kolmogorov-Smirnov Test

systolic blood

pressure

M 46
Mormal Parameters " Mean 123.22
std. Deviation 19.458

Most Extrerne Differences  Absolute 74
FPositive 74

Megative -118

Kolmogorov-smirnoyv £
Asymp. Sig. (2-tailed)

1.183

a. Test distribution is Mormal.

k. Calculated from data.
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- Normality Assumption
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Homogenelty of Variances

 Leven’s test

— Two independent t-test
— One-Way ANOVA
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“Mean Parametric Tests

* One group
— One Sample t-test

 TwoO groups
— Two Independent Sample t-test
— Paired Sample t-test

* More than two groups
— One Way ANOVA
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One-Sample t-test
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One-Sample t-test

@ One-Sample T Test M

@ . _ Test Variable(s):
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& Weight
& Height

ﬁ Educational.level
ﬁ Hemuoglobin

& Hematocrit
ﬁ Trinlvrarides

| 8l Paste |Reset||ﬂancei| Help

L1]

TestValue: (D




One-Sample t-test

Q One-5ample T Test ﬁ
Test Variable(s):
__ = Options...
@"? Hemaoglobin - @ Fasting Blood Suge

ﬁ Hematocrit

@@ Triglycerides

ﬁ Blood Urea Mitro... ]

ﬁ Creatinine

@? Cholestrol

ﬁ Calcium

ﬁ Phosphorus | ]

A ani Test Value: I
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One-Sample t-test

One-Sample Statistics

Std. Errar
[ Mean Std. Deviation Mean

Fasting Blood Suger

70 47.24 27.631 3.303

One-Sample Test

TestValue =100

Fasting Blood Suger

895% Confidence Interval of the
Mean Difference
t df Difference Lower Llpper
-.835 69 -2 757 -9.35 3.83
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Two Independent Samples t-test
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Two independent Samples t-test

-

"QJ Independent-Samples T Test
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Two independent Samples t-test

ﬂ Independent-Samples T Test @
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Two independent Samples t-test
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Two iIndependent Samples t-test

Group Statistics
Std. Error
Gender M Mean Std. Deviation Mean
Fasting Blood Suger  Male 35 896.71 30.373 5134
Female 35 ay.i7 25026 4.230
Independent Samples Test

Levene's Test for Equality of
Variances

t-test for Equality of Means

95% Confidence Interval ofthe
Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) Difference Difference Lower Upper
Fasting Blood Suger  Equalvariances
assumed 1.426 237 - 1548 ga 874 -1.067 6.652 -14.331 12.217
Equal variances not
assumed - 1548 65.601 874 -1.067 6.652 -14.340 12.226
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Two iIndependent Samples t-test

Group Statistics
Std. Error
gender qroups M Mean Std. Deviation Mean
creatinin - male 24 1652749 76461 41498
farmale 14 11316 ATT40 3246
Independent Samples Test
Levene's Test for Equality of
“ariances t-test for Equality of Means
85% Confidence Interval ofthe
Mean Std. Error Difference
F Sig. 1 df Sig. (2-tailed Difference Difference Lower Upper
creatinin Equal variances . R ,,
assumed 2.0349 1.926 46 39635 20583 -017496 B1066
Equal variances not - -
assumed 2.041 44 965 39635 9418 00524 T8T46
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Paired Samples t-test

"\j-‘ datad.sav [DataSet1] - IBM SPSS Statistics Data Editor

File  Edit View Data Transform  Analyze  Direct Marketing  Graphs  Utilities  Add-ons  Window  Help
'L__"f R I T = Reports » ¥ e Wi ===
| W= g W~ A E. _ » fﬁ M el Sem SA -

— Descriptive Statistics b — — he= =
Tables r
I} Age Compare Means [ Means. et || T
- 1 50 General Linear Model » One-Sample T Test..
i i [

) ) = Generalized Linear Models Independent-Samples T Test..

Mixed Models b oL
3 3 a2 Paired-5amples T Test...

Correlate »
4 4 56 _ One-Way ANOVA...

Regression b
5 5 f2 : i \ 1 16.5 48
6 6 58 = » 1 14.5 38
7 7 50 Neura.l Metworks 1 153 53
8 8 83 Classify ' 5 16.8 60
g g 45 Dimension Reduction » 2 16.5 49
10 10 54 Scale ' 2 235 40
11 11 6T Monparametric Tests » g 152 49
12 12 54 Forecasting g 2 16.3 45
13 13 63 Sunvival ’ 2 17.2 57
14 14 44 Multiple Response ¢ g 22.0 45
15 15 B0 Missing Value Analysis. 3 13.0 28
16 16 49 Multiple Imputation b 3 17.0 29
17 17 41 Cﬂmple}{ Samples 3 2 16.5 a7
18 18 39 % Simulation... 3 16.0 39
19 19 G5 Quality Control b 2 14.5 42
20 20 45 RDC Eume 3 13.6 45
21 21 57 1 14.9 85
22 22 47 1 96 200 3 18.6 42

37



Paired Samples t-test

il'ﬁ Paired-Samples T Test v - ﬁ

Paired Variables:

ﬁ patient number [p...|* Fair Variable1 Variable2 E
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ﬁ cr

ﬁ bun1 o
ﬁ Cr.micro | |

ﬁ nfr4 |

.1




Paired Samples t-test

il'ﬁ Paired-Samples T Test v - ﬁ

Paired Variables: -
= _'Dphﬂﬂs---
&7 patient number[p...|* Pair Variable1 Variable2
& age 1 & (o2l & o]
& gender 2
ﬁ cr
ﬁ bunz +
2
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ﬁ pruriaz
@9 cr
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N

~

Paired Samples t-test

Paired Samples Statistics
Std. Error
Mean M Std. Deviation Mean
Pair1 cor2 1.3691 45 73347 10934
cr 1.2358 45 GE233 0328
Paired Samples Correlations
& Correlation Sig.
Pair1 cr2 &crl 45 - 026 864
Paired Samples Test
Faired Differences
95% Confidence Interval of the
Std Error Difference
Mean Std. Deviation Mean Lower Lpper 1 df Sig. (2-tailed)
Pair1  cr2-cri 13323 1.02213 5237 -17385 44032 874 44 387
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One-Way ANOVA
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~ One-Way ANOVA

Fa One-Way ANOVA
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~One-Way ANOVA

t2 One-Way ANOVA

Dependent List:

&5 Marriage status [..
;[I Education level [E...
ﬁ Disease’s duratio...
ﬁ Curation of diagn...
& EDSS [EDSS]

& P level (mg/dl) [P]
&7 Calevel (mgidl) [

&7 Mg level (mgidl) [..
A PTH laval fmaidl

- £7 D3 level (ma/dl) [D3]

Factor:
m Disease Severity [Se...

&

Contrasts...

FPost Hoc.

|

Bootstrap...
—
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‘One-Way ANOVA

Q One-Way ANOVA: Options

@ Cne-Way AR

—Statistics

'« Descriptive
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One-Way ANOVA

Descriptives
D3 level {(mogidl)
85% Confidence Interval for
Mean

M Mean Std. Deviation | Std. Error | Lower Bound Lpper Bound Minimum | Maximum
Mild 47 3A6.657 3545497 51723 26246 47.0649 4.7 149.0
Moderate 11 52382 45 1186 136038 22071 A2.6493 4.5 170.0
Severa 10 28230 A7 34648 11.81M 2514 56 946 20 106.0
Total 6a 381049 a7.4322 45393 29.048 471649 2.0 170.0

Test of Homogenetty of Variances
D3 level {(mogidl)
Levene
Statistic df df2 Sig.
048 2 B4 ao7
ANOVA
D3 level (maidl)
Sum of
Sguares df Mean Square F Sig.

Between Groups 3128.242 2 1664121 1.120 332
Within Groups 80750.052 GA 1396.154
Total 93878.295 67
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One-Way ANOVA

Descriptives
Ca level (mogfdl
95% Confidence Interval for
Mean

M Mean Std. Deviation | Std. Error | Lower Bound Lpper Bound Minimum | Maximum
Mild 47 9489 A313 0775 9,333 9645 8.2 106
Moderate 11 9427 4860 1465 9101 9,754 8y 101
Severe 10 8.a70 2.0364 6440 7113 10,027 24 9.6
Total GE 9344 9442 1145 9116 9A73 28 106

Test of Homogeneity of Variances
Ca level (mogfdl
Levenea
Statistic df df2 Sig.
5.0490 2 65 009
ANOVA
Ca level (mogfdl
Sum of
Squares df Mean Square F Sig.

Between Groups 7.080 2 3.530 4 357 017
Within Groups 52667 G5 810
Total 59.728 67




N

One-Way ANOVA

Kruskal-Wallis Test

Ranks

Disease Severity M Mean Rank

Calevel (maofdl)  Mild 47 16 A8
Moderate 11 35 05
Severe 10 23.65
Total )

Test Statistics™"

Calevel
(rmgidl)

Chi-Square I E16

df 2

Asymp. Sig. 164

a. Kruskal Wallis Test

b, Grouping Variable:
Disease Severity



One-Way ANOVA

* Post Hoc multiple comparisons

fi@ One-Way ANOVA

g@ Code

ﬁ Age (year) [Age]

& EDSS[EDSS]
A D2 lowsl fmaldly T

&5 Patients gender[...

&5 Marriage status [...
{I Education level [E...
ﬁ Disease's duratio...
@@ Duration of diagn...

-

-

Dependent List:

&% Calevel (ma/dl) [Ca]

Factor:

:.I'I Disease Severity [Se...

| OK

| Paste || Reset || Cancel || Help
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* Post Hoc multiple comparisons

One-Way ANOVA

i]ﬁ One-Way ANOVA: Post Hoc Multiple Comparisons

[FliLsD

[ éla.a%errnni
& Sidak

| Scheffe

[ R-E-GWF
[ R-E-G-WQ

"] Tamhane's T2

Significance level:

Equal Variances Assumed

] 5-M-K | Waller-Duncan
! Tukey

[] Tukey's-b | Dunnett

| Duncan

| Hochberg's GT2 Test

| Gabriel @

Equal Variances Mot Assumed

| Dunnetts T2 [| Games-Howell

0.05

[Cnntinue][ Cancel ][ Help

| Dunnetts C
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One-Way ANOVA

* Post Hoc multiple comparisons

Multiple Comparisons

DependentVariable: Ca level (maldl)

- Mean 95% Confidence Interval
Difference (I-

il) Disease Severity  (J) Disease Severity J) std. Error sig. Lower Bound | Upper Bound
Tukey HSD  Mild Moderate 0621 3015 977 -.661 785
Severe 9194 3135 013 A67 1.671
Moderate Mild -.0621 3015 ary -.785 661
Severe 8573 3933 082 -.086 1.801
Severe Mild -9194 135 013 -1.671 - 167
Moderate -.BAT3 35933 082 -1.801 086
Bonferroni Mild Moderate 0621 3014 1.000 - 6749 803
Severe 9194 35 014 148 1.6590
Moderate Mild -.0621 015 1.000 -.803 679
Severe 8573 35933 0485 -108 1.824
Severe Mild -9194" 35 014 -1.680 =144
Moderate -.B573 3833 088 -1.824 108

* The mean difference is significant at the 0.05 level.

50



Mean Non-Parametric Tests

* One group
— Sign test

 TwoO groups
— Mann-Whitney U test
— Wilcoxon test

 More than two groups
— Kruskal-Wallis test
— Friedman test
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Sign test

#2 datalsav [DataSe SPSS Data

File Edit View Data Transform Analyze DirectMarketing Graphs Utilities  Add-ons  Window  H

== B { Reports 3 £ : S
SHE O o« 1]
S — Descriptive Statistics 3 Lg ==
| | Tables 3
| pn | age Compare Means » ldop | cr | bun
1 1 25.00 General Linear Model r |90 -390 14.00
2 34.00 Generalized Linear Models + 75 1.00 14.95
3 56.00 Mixed Models » |70 1.00 20.00
4 47.00 Correlate r 85 1.40 13.95
5 73.00 Regression L |70 3.60 33 64
6 7 19.00 . 80 1.90 17.28
Loglinear r
8 27.00 B — . |80 1.80 16.82
9 23.00 Classiy . |80 80 11.00
3 | 0 23.00 T _ 70 1.10 16.00
Dimension Reduction r
1 26.00 70 1.20 29.00
P sw | S g —7
13 £4.00 Monparametric Tests + A One Sample...
14 36.00 Flimai . M\ Independent Samples...
15 73.00 S g J Related Samples...
16 54 00 Multiple Response r Legacy Dialogs ,
17 34 00 | [EZ] Missing Value Analysis.. 0 TE50 1Y%
18 21.00 Multiple Imputation > |80 1.00 14.00
19 30.00 Complex Samples b |80 1.00 27.00
21 42.00 | B2 simulation . 75 1.10 12.00
20 22 47.00 Analite Contral b 180 90 17.00



Sign test

( ™
Ea One-Sample Nonparametnic Tests e il - agg— - - ’ - E; |
Objective | Fields | Setlings

Identifies differences in single fields using one or more nonparametric tests. Nonparametric tests do not assume your data follow
the normal distribution.

What is your objective?

Each objective corresponds to a distinct default configuration on the Settings Tab that you can further customize, if desired.

Automatically compare obsernved data to hypothesized

Test sequence for randomness

@: Customize analysis:

Description

‘Customize analysis® allows you fine-grained control aver the tests performed and their options. The Wilcoxon Signed-Rank testis
also available on the Settings tab.

|||-Run|| Paste Reset || Cancel || @ Help
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Sign test

.
One-Sample Nonparametric Tests mmmmm SEE—"  S———— -

==

(oo o cotge|

@ Use predefined roles
© Use custom field assignments

Fields:

Sort: |Mone i # .

Test Fields:

& D
& Age

@ Gender

& Weight

& Height

ﬁ Educational. level
@ Hemoglobin

& Hematocrit

& Triglycerides

ﬁ Fasting Blood Suger
@ Blood Urea Mitrogen
& Creatinine

& Cholestrol

@ Calcium

ﬁ Phosphaorus

ﬁf HDL

1]

| B Run | Paste || Reset || cancel |[ @ Help|
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Sign test

-
§a One-Sample Nonparametric Tests N SRE_—— S——" e -

. DR

© Use predefined roles
@ Use custom field assignments

Fields: TestFields:
Sort |None hd & Fasting Blood Suger

& D =
&b Age

& Gender
& Weight
& Height
ﬁ Educational level

ﬁ Hemaoglabin E
ﬁ Hematocrit

ﬁ Triglycerides

ﬁ Blood Urea Mitrogen
ﬁ Creatinine

ﬁ Cholestrol
& Calcium ~

miera g Sl #
(» Run] _paste J{ Reset J[ Cancel [ @ Hep




Sign test

.
One-Sample Nonparametric Tests T S_—e—"  S—"_" - - -

Select an item:

Choose Tests
Test Options

Lser-Missing Yalues

Otiectve | Fiigs | Setings

Automatically choose the tests based on the data

@ Customize tests:

["] Compare observed binary probability to hypothesized (Binomial test)
Options...

[] Compare observed probabilities to hypothesized (Chi-Square test)
Options...

[] Test observed distribution against hypothesized (Kaolmogarov-Smirnov test)
Options....

&l Compare median to hypothesized (Wilcoxon signed-rank test)

Hypothesized median:
[] Test sequence for randomness (Runs test)

Options....

| B Run | Paste || Reset || cancel |[ @ Help]
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Sign test

(° N
lfa One-Sample Nonparametric Tests 0 s T—— - - - - - ﬁ

Select an item:

|Dhjeﬁufe Fields

Choose Tests
Test Options

User-Missing Values

Automatically choose the tests based on the data

® Customize tests

[] Compare observed binary probability to hypothesized (Binomial test)

5 T
Lo ERA LT L B

["] Compare observed probabilities to hypothesized (Chi-Square test)

=

F T
o ER AL B

[] Test observed distribution against hypothesized (Kolmogorov-Smirnov test)
Options...

¥ Compare median to hypothesized (Wilcoxon signed-rank test)

Hypothesized median: [100 &

[ Test sequence for randomness (Runs test)

—

L ap—

AR

|h-ﬂun| Pastel Reset |Cancel Q@ Help
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Sign test

Hypothesis Test Summary
Null Hypothesis Test Sig. Decision
: : . Une-Sample Retain the
1 Ihe median of Fasting Blood SUGEM yiicoxon Signed 304 il
L B Rank Test hypothesis.

Asymptotic significances are displayed. The significance level is .05,
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/
Sign test

One-Sample Wilcoxon Signed Rank Test

25 0 -
Hypothetical
20 M)i‘atlian
> =100.000
S 15.01 = Ohserved ion
5500
= 10.0+ T
- the
5.0 )
— — 515,
0.0
0 50 100 150 200
Fasting Blood Suger
Total N 70
Test Statistic 974 500
Standard Error 160.031
Standardized Test Statistic -1.028
Asymptotic Sig. (2-sided test) 304
59

Test |Wilcoxon Signed Rank ™ | Field(s):. |Fasting Blood Suger(Test1) ™ | View: |Dne Sample Test View ..
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Mann-Whitney U test

[ K Related Samples...

#2 datalsav [DataSel SPSS Data
View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons  Window Help
= Reports [ BN B =SS B Al
=1 F=NIrEe I oy Q¢ D
: — Descriptive Statistics 3 |*% EEEE "\" L‘E [
| | Tables b
| pn age Compare Means » |dbp " cr || bun || albumin || proteinuria ||
1 1 28.00 General Lingar Model p (90 -90 14.00 143
2 34.00 Generalized Linear Models » 75 1.00 14.95 - 510
3 56.00 Mixed Models y |70 1.00 20.00 4.00 210
4 47.00 Caorrelate L4 85 1.40 13.55 : 600
5 73.00 Regression . |70 3.60 33 64 3.30 3300
6 7 19.00 . 80 1.90 17.28 4.80 60
Loglinear 4
8 27.00 Neural Networks . |80 1.80 16.82 270 2239
9 23.00 _ 80 80 11.00 : 86
Classify 4
9 | 10 23.00 70 1.10 16.00 400 3600
Dimension Reduction 3
1 26.00 e L |70 1.20 29.00 3.20 720
12 43.00 = an &0 1700 320 1260
13 £4.00 HOHDHTE.H"IETFICTESTS r A One Sample... 3000
14 36.00 SIEIEED : M\ Independent Samples... . 250
14 73.00 SR g A Related Samples... 4.40 600
Multiple Response g )
16 54.00 - '_J ? _ Legacy Dialogs » | [ chi-square...
17 14 00 | B2 Missing value Analysis... il TET 796
_ _ 2 ginomial...
18 21.00 Multiple Imputation E 1.00 14.00 =
] Runs...
19 30.00 Complex Samples > |80 1.00 27.00 =
21 42.00 | BB simulation... 75 1.10 12.00 | [ 1-Sample K-8
27 47.00 Quality Control » |80 g0 17.00 | [ 2 Independent Samples...
23 33.00 ROC Curve... 80 90 12.00 | [ KIndependent Samples..
24 26.00 A PS5 Aos.. 80 1.20 16.00 | [ 2 Related Samples...
25 29.00 : - 80 1.40 23.36




Mann-Whitney U test

Q Two-Independent-Samples Tests ﬁ
TestVariable List

Options...

&7 Height

ﬁ Educational.level
ﬁ Hemaoglobin

ﬁ Hematocrit

ﬁ Triglycerides

@ Fasting Blood Su...|| Grouping Variable:
ﬁ Blood Urea Mitro...

&% Creatinine
A Chnlactrol

e

Kl
(]

Test Type

& Mann-Whitney U "] Kolmogorov-Smirnov Z
"] Moses extreme reactions [ | Wald-Wolfowitz runs




Mann-Whitney U test

Q Two-Independent-S5amples Tests

)

Test Variable List:

& 1D
&5 Age
& Weight

&2 Height

ﬁ Educational.level

ﬁ Hemuoglobin Grouping Variable:
& Hematocrit [Gender(? )
ﬁ Triglycerides

& Blnnd | Iraa Nitrn ™ | Define Groups... |

“ £7 Fasting Blood Suge...

Test Type

|« Mann-Whitney U "] Kolmogorov-Smirnov Z
|| Moses extreme reactions || Wald-Wolfowitz runs

() roe (eset)(cancet] [ Hetp )

Options...
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Mann-Whitney U test

ﬂ Two-Independent-Samples Tests

&7 Educational level Group Z

L]
TestVariable List
ﬁ 1D - ) ﬁ Fasting Blood Suge...
E} Age # Q Twe Independent Samples:...ﬁ
& Weight | Croun 1
p1: 1|
& Height .

@@ Hematocrit

@? Hemnghjbin :# |Donﬁnue| Cancel Help

LT 7]
ﬁ Triglycerides

& Blond |iras Mitrn |D_Eﬁ"EGl'ﬂ"JI15--- |

Test Type

|« Mann-Whitney U "] Kolmogorov-Smirnov 2
| Moses extreme reactions [ | Wald-Wolfowitz runs

Paste |Reset ||Cancei|| Help |
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Mann-Whitney U test

Mann-Whitney Test

Ranks
Gender I Mean Rank | Sum of Ranks
Fasting Blood Suger  Male 35 3514 1230.00
Female 35 35.86 1255.00
Total 70
Test Statistics®
Fasting Blood
suger
Mann-Whitney LI 600.000
Wilcoxon W 1230.000
i -147
Asymp. Sig. (2-tailed) 883

a. Grouping Variahle: Gender
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datalsav [DataS

2

SPSS

Wilcoxon test

Data

View Data

Transform  Analyze Direct Marketing

Graphs

HE 0 o
|

pn age
1 1 28.00

2 34.00
3 56.00
4 47.00
5 73.00
D 19.00
7 8 27.00

-' 9 23.00
9 | 10 23.00
11 26.00
12 43.00
13 54.00
14 36.00
15 73.00
16 54.00
17 34.00
18 21.00
19 30.00
21 42.00
22 47.00
23 33.00
24 26.00
25 2900

Reports

Descriptive Statistics
Tables

Compare Means

General Linear Model

Generalized Linear Models

Mixed Models
Caorrelate
Regression
Loglinear

Meural Metworks
Classify

Dimension Reduction
Scale
Monparametric Tests
Forecasting

Survival

Multiple Response

Missing Value Analysis...

Multiple Imputation

Complex Samples
% Simulation...

Quality Control
ROC Cuve..

IBM SPS5 Amos...

R A A . . A A S . . A A A A .

Add-ons  Window  Help
=

d H % % :|£|E Iﬂ% I@ ‘
dbp cr bun " albumin || proteinuria ||
80 90 14.00 143
75 1.00 14 .95 . 510
70 1.00 20.00 4.00 210
85 1.40 13.55 . 600
70 3.60 3364 3.30 3300
80 1.90 1728 480 60
80 1.80 16.82 2.70 2239
80 80 11.00 . 86
70 1.10 16.00 4.00 3600
70 1.20 29.00 320 720
an &n 17 nn 390 1260

A One Sample 3000

M\ Independent Samples... ) 250

4 Related Samples... 4.40 600

Legacy Dialogs 4 Chi-square .
gl 3.50 21.96 - ) )
[ Binomial...

80 1.00 14.00
80 1.00 2700 | Runs..
75 110 12.00 | B 1-SampleK-S..
a0 ap 17.00 iglndependent Samples...
80 90 12.00 iﬁlndependent Samples...
&0 1.20 16.00 | [ 2 Related Samples...
80 1.40 23.36

T

I K Related Samples...




- Wilcoxon test

-
@ Two-Related-5amples Tests

) Test Pairs:
@ patient number [p..|[* Pair Yariable Variable2
& age 1 & [cr2) & o]
&5 gender 2
& o2
ﬁ bunz
g@ gfr2
g@ albumin2
‘ﬁ@ pruria2 ~Test Type
& o [+ Wilcoxon
g? bun1 7 Sign
g? Cr.micro F ;cmemar
fr -
? glbumin‘l - "] Marginal Homogeneity
| OK I|Pa5te||ﬂeset||ﬂancel|| HelE |

66



Wilcoxon test

Test Statistics®
crl -cr2
Z -.920°"
Asymp. Sig. (2-tailed) 358

a. Wilcoxon Signed Ranks

Test

b. Based on positive ranks.
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~Kruskal-Wallis test

& datalsav [DataSef SPSS Data
File Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Window Help
% m Reports () D B oA B3 (A]
' H y I :| H == A [ \@
A — E"_—'j Descriptive Statistics 3 Hﬁé - |+j$ [
| | Tables 3
| pn || age Compare Means ¢+ |dbp || cr || bun || albumin || proteinuria ||
1 1 28.00 General Linear Model p |90 -90 14.00 - 143
2 34.00 Generalized Linear Models » 75 1.00 14.95 - 510
4 47.00 Caorrelate 3 85 1.40 13.55 . 600
5 73.00 Regression y |70 3.60 33.64 3.30 3300
s | 7 19.00 . 80 1.90 17.28 480 60
Loglinear 3
8 27.00 B — . |80 1.80 16.82 270 2239
9 23.00 _ 80 80 11.00 : 86
Classify 3
9 | 1w 23.00 o _ 70 1.10 16.00 4.00 3600
Dimension Reduction 3
1 26.00 e L |70 1.20 29.00 3.20 720
12 43.00 = | an &0 17 0n 3.20 1260
13 54.00 ﬂonpara.metncTests 3 A One Sample... _ 3000
14 36.00 Forecasting 4 ﬁ Independent Samples... . 280
15 73.00 Sunaval " | & Related Samples_ 4.40 500
Multiple Response 3 .
16 54.00 - p P . Legacy Dialogs " | [ chi-square...
17 1400 | EZ Wissing value Analysis... | TET T O5 _
) ) [ ginomial...
18 21.00 Multiple Imputation » (80 1.00 14.00
] Runs...
19 30.00 Complex Samples » (80 1.00 27.00
21 4200 | FE simulation.. 75 1.10 12.00 | [ 1-SampleK-S..
2 47.00 Quality Control > |80 90 17.00 | [l 2independent Samples...
23 33.00 e 80 90 12.00 | [ K Independent Samples...
24 26.00 T 80 1.20 16.00 | [ 2 Related Samples...
25 23.00 ' = 80 1.40 23.36 K Related Samples... L
17




Kruskal-Wallis test

@ Tests for Several Independent Samples

e |

&5 Marriage status [Ma...
Jll Education level [Ed...
ﬁ Disease’s duration ...
ﬁ Duration of diagnos...
& EDSS [EDSS]

;[l Disease Severity [3...

& D3 level (maidl) [D3] |

&2 Plevel (mg/dl) [P]
&2 Calevel (mgidl) [Ca]

ﬁ Mg level (mgidl) [Mg]

s

TestVariable List:

Grouping Variable:

Test Type

& Kruskal-Wallis H
& Jonckheere-Terpstra

| Median

(o ) 7o | (meset)cancel] [ Heip |
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Kruskal-Wallis test

Q Tests for Several Independent Samples

& Age (year) [Age]

&5 Marriage status [Ma...
il Education level [Ed...
ﬁ Disease's duration ...
ﬁ Curation of diagnos...
& EDSS [EDSS]

& P level (ma/dl) [P]

& Calevel (mg/dl) [Ca]
ﬁ Mg level (ma/dl) [Mag]
&7 PTH level (ma/dl) [P...

TestVariable List:

&7 D3 level (magidl) [D3]

Grouping Variable:

Severity(? ?)

Define Range...

Test Type

I Kruskal-Wallis H
& Jonckheere-Terpstra

| Median

(0 rooe (meset](gancel] (e |
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Kruskal-Wallis test

Q Tests for Several Independent Samples

& Age (year) [Ag
&5 Marriage stati
;[l Education lev
ﬁ Disease's du
ﬁ Duration of di
& EDSS [EDSS]
& P level (mg/dl
ﬁ Ca level (ma/l
ﬁ Mg level (ma/l
& PTH level (ma.

-
l!:a Several Independent Sampl... M Exact.. |

Fange for Grouping Variable

Minimum:

.1

Maximum:

3

| Eﬂﬂﬁnu&1

|Eancei|

Help

—]

Test Type

| Kruskal-Wallis H

| Median

&l Jonckheere-Terpstra
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Kruskal-Wallis test

Kruskal-Wallis Test

Ranks

Disease Severity M Mean Rank

D3 level (maldl)  Mild 47 34 37
Moderate 11 47 BF
Severe 10 25.490
Tatal 5a

Test Statistics™ "

D3 level
(rmaidl)

Chi-Square 3.862

df 2

Asymp. Sig. 145

a. Kruskal Wallis Test

b. Grouping Variahle:
Disease Severity



N

Kruskal-Wallis test

iz slo 5l ol o EDSS o Lo ¢ Jlio

Test of Homogeneity of Variances

EDSS
Levene
Statistic i1 df2 Sii.
G.7859 2 G4 002




Kruskal-Wallis test

@ Tests for Several Independent Samples

o |

& Code

&> Patients gender [Sex]
& Age (vear) [Age]

&> Marriage status [Ma...
il Education level [Ed...

ﬁ Disease’s duration ...
ﬁ Dwuration of diagnos...
ﬁ D3 level (maldl) [O3]

& P level (mg/dl) [P]

& Calevel (maldl) [Ca]

TestVariable List:

& EDSS [EDSS]

Grouping Variable:

Severity(1 3)

Test Type

& Kruskal-Wallis H
(& Jonckheere-Terpstra

| Median

| QK ||F'a5te ||Reset||{3:ancel|| Help |
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Kruskal-Wallis test

Kruskal-Wallis Test

Ranks
Disease Severity M Mean Rank
EDSS  Mild 47 24 00
Moderate 11 53.00
Severe 10 £3 50
Total AR
Test Statistics™"
EDSS
Chi-Square 45 455
df 2
Asymp. Sig. ann
a. Kruskal Wallis
Test
b. Grouping
Wariable:
Disease

Severity



Kruskal-Wallis test

Iita M&S.sav [DataSetf] - IBM SPSS Statistics Data Editor — -

Transform  Analyze Direct Marketing

Graphs  Utilities  Add-ons  Window H

File Edit View Data
= | =
SEE L
18 PTH 100.0
I:-;ltiun || Duration
1 6 a8.(
s
s 4
AT
6 | 5 5.
Y
[ I T
4 6.(
o
: 1.4
s s
5 2
s 3
s 3
2 e
I
5 4.0
4 12.0

Reports

Descriptive Statistics
Tables

Compare Means

General Linear Model

Generalized Linear Models

Mixed Models
Caorrelate
Regression
Loglinear

Meural Metworks
Classify

Dimension Reduction
Scale
Monparametric Tests
Forecasting

Survival

Multiple Response

EZ] Missing Value Analysis...

Multiple Imputation

Complex Samples

% Simulation...

Quality Contraol

ROC Curve...

e
W A ] B
eity | D3 | P |
3 8.3 3.0
1 35.0 4.0
1 151 3.6
1 14.8 31
1 86.0 4.0
1 7.0 34
1 12.0 4.0
1 39.0 47
1 47 3T
2 41.0 3.0
2 qE 0 21
A One Sample... b
M\ Independent Samples... o
4 Related Samples... b
Legacy Dialogs o
1 100 3.
1 348 46
1 584 3.5
1 9.0 3T
1 245 3.6
1 31.0 4.0
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Kruskal-Wallis test

-

+"-.|" Nonparametric Tests: Two or More Independent Samples ;

Objective || Fields | Settings

|dentifies differences between two or more groups using nonparametric tests. Monparametric tests do not assume your data follow
the normal distribution.

What is your objective?

Each objective corresponds to a distinct default configuration on the Settings Tab that you can further customize, if desired.

o Automatically compare distributions across groups

) Compare medians across groups

@égustnmize analysisé

Description

Customize analysis allows you fine-grained control over the tests performed and their options. Other tests available on the
Settings tab are the Kolmogorow-Smirmov, Moses extreme reaction, and Wald-Waolfowitz for 2 samples, and the
Jonckheere-Terpstra for K samples. An optional confidence interval (Hodges-Lehman estimate) is also available for 2 samples.

(3un) (Easte) (Eset) cance) (@)
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Cruskal-Wallis test

-
@ MNonparametric Tests: Two or More Independent Samples‘

s S

3 25—

Gl -

@ Use predefined roles

@ Use custom field assignments

&) Marriage status

;[l Education level

& Disease's duration (year)
ﬁ Duration of diagnosis (year)
&% D3 level (ma/dl)

& Plevel (mg/dl)

& Calevel (maldl)

&7 Mg level (ma/dl)

& PTH level (maldl)

Fields: Test Fields:
Sort: |None v H. &7 EDSS
ﬁ Code

&) Patients gender

ﬁ Age (year)

. Groups:
E E Disease Severity

le)die)
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Kruskal-Wallis test

i -
@ Monparametric Tests: Two or More Independent Samples -

- %

b
Objective | Fields = Setftings

Select an item:

Choose Tests Automatically choose the tests based on the data
Test Options @ Customize tests
User-Missing Values Compare Distributions across Groups

[ Kelmogorov-Smirnav (2 samples)

] Test seguence for randomness Hypothesis
(Wald-Wolfowitz for 2 samples)

Compare Ranges across Groups

o ) @ Poo
@ smpute outliers from sample =

= R . I:_.\.:l
@ Custom number of outliers —

1»

Estimate Confidence Interval across Groups

[] Hodges-Lehman estimate (2 samples)

[h- Run]LEaste ]Lﬂeset ” Cancel ”QHeIp]

[+ Krugkal-Wallis 1-way AMOVA (k samples)
[ Mann-Whitney Ll (2 samples)

Multiple comparisons: |All pairwise

I Testfor ordered alternatives
(Jonckheere-Terpstra for k samples)

Compare Medians across Groups

Median test (kK samples
[[] Moses extreme reaction (2 samples) O & ples)
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Kruskal-Wallis test

Hypothesis Test Summary
Null Hypothesis Test Sig. Decision
The distribution of EDSS isthe  maependent Reject the
1 same across categories of Disease I«{?urg ael_s 000 | nu
Severity. Wallis Test hypothesis.

Asymptotic significances are displayed. The significance level is .05,
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Kruskal-Wallis tes}

Independent-Samples Kruskal-Wallis Test

- —
o
o
& 4,00
g —
2,007
0.00 T T
Mild Moderate Severe

Disease Severity

Total N BB
Test Statistic 45.455
Degrees of Freedom 2

Asymptotic Sig. (2sided test) .000

1. The test statistic is adjusted for ties.

Test: |Kruskal-Wallis ™ | Field(s): |[EDSS * Disease Severity(Test1) ™ | View: |independent Samples Test View ™ i

— e —
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Kruskal-Wallis test

Independent-Samples Kruskal-Wallis Test

. —
[}
Q
o _|
g +00 —
2.00
0.00 T I
Ililel Moderate Severe
Disease Severity
Total N ata]
Test Statistic 45 455
Degrees of Freedom 2
Asymptotic Sig. (2-sided test) 000
1. The test statistic is adjusted for ties.
Independent Samples Test View
Categarical Field Information
Continuous Field Information
Pairwise Comparisons
Field(s): |[EDSS ™ Disease Severity(Test1) ™ View: Independent Samples Test View ¥ !
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-. Kruskal-Wallis test

Pairwise Comparisons of Disease Severity

Mild
24.00
o
Severe
63.50
Moderate
3.00

Each node shows the sample average rank of Disease Severity.

Test -~ Std. = Std. Test

< A e
< L e e Statistic~ Frror -~ Statistic <l e

Mild-Moderate -29.000 B.545 -4.431 000 000
Mild-Severe -39.6500 B.805 -5.805 000 000
Moderate-Severe -10.500 B.538 -1.230 219 BEE

Each row tests the null hypothesis that the Sample 1 and Sample 2
distributions are the same.

Asg’ﬁnptntic significances (2-sided tests) are displayed. The significance level
is .05,



Correlation and Regression

9 M )" 6"5)*’*" 9° O ‘blﬂj)‘ PP LS‘)'.’
Sged oolaiuwl les O L_,;.la.> Oy S
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Correlation

— Pearson Correlation

— Spearman Correlation

Size of Correlation

Interpretation

.90 to 1.00 (-.90 to —1.00)

Very high positive (negative) correlation

70 t0 .90 (-.70 to -.90)

High positive (negative) correlation

50 t0 .70 (-.50 to -.70)

Moderate positive (negative) correlation

30 t0 .50 (-.30 to -.50)

Low positive (negative) correlation

00 to .30 (.00 to -.30)

negligible correlation
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Pearson Correlation

-=";“ *data?.sav [Data5et3] - IBM SPSS Statistics Data Editor

File Edit VWiew Data Transform Analyze Direct Marketing Graphs Utilities Add-ons )
rﬁ—_'—lr ﬁ [Elt] ke Reports 3 ﬂﬂ % I“E
—— =¥ ' Descriptive Statistics » S

Tables 3
D Age Compare Means b |eight Educational |
General Linear Model + evel
! L 60 Generalized Linear Models b 165 1
2 Z & Mixed Models } 150 1
3 3 82 e *
1 4 66 Correlate * | 3] Bivariate...
c c 2 Eegression ) E Partial...
6 6 53 Loglinear P L1 Distances...
7 7 50 Meural Networks k 163 i
8 8 83 Classify " hso 5
g g 46 Dimension Reduction b 179 9
10 10 54 Scale b i7e 2
11 11 67 Monparametric Tests * |1sg 5
| 12 12 54 Forecasting k) 2
13 13 63 Survival b [190 2
14 14 44 Multiple Response F 80 g
15 15 60 Missing Value Analysis... 169 3




Pearson Correlation

-
@ Bivariate Correlations

S

& Weight -
&2 Height

ﬁ Educational.level

ﬁ Hemaoglobin

ﬁ Hemataocrit
@ Triglycerides ||
ﬁ Fasting Blood Su...

ﬁ Blood Urea Mitro... ||
ﬁ Creatinine hl

Variables:

— Correlation Coefficients

& Pearson [ | Kendall's tau-b [ | Spearman

— Test of Significance

@ Two-tailed © One-tailed

IE Flag significant correlations

(o ) roce | (eset) (cancel] [ Hetp |
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Pearson Correlation

il B
il'ﬁ Bivariate Correlations ﬁ

& 1D
&> Age

ﬁ Gender
& Weight

&’ Height
ﬁ Educational.level @ Fasting Blood Suger...|

ﬁ Hemaoglobin
ﬁ Blood Urea Nitro...

& Creatinine |
A Chnlactral il

Variables:
- & Triglycerides
& Hematocrit

ﬁ Calcium

— Correlation Coefficients

& Pearson [ | Kendall's tau-b || Spearman

— Test of Significance

@ Two-tailed © One-tailed

[ Flag significant correlations

| QK || Paste || Reset ||Eancei|| Help |
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N

Pearson Correlation

Correlations

Fasting Blood
Triglycerides | Hematocrit | Calcium Height Suger

Triglycerides Pearson Correlation 1 247 - 248 -.036 -039

Sig. (2-tailed) 040 038 769 T47

M 70 70 70 70 70

Hematocrit FPearson Correlation 247 1 -283 -.053 128

Sig. (2-tailed) 040 017 660 2480

M 70 70 70 70 70

Calcium Pearson Correlation -24% -283 1 211" -.035

Sig. (2-tailed) 039 017 023 T74

M 70 70 70 70 70

Height Pearson Correlation - 036 - 053 271 1 248

Sig. (2-tailed) 769 BE0 023 038

M 70 70 70 70 70

Fasting Blood Suger  Pearson Correlation -.039 A28 -035 248" 1
Sig. (2-tailed) T47 280 774 034

M 70 70 70 70 70

* Correlation is significant atthe 0.05 level (2-tailed).
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pearman Correlation

-
Q Bivariate Correlations

)

Variables:
& 1D - & Triglycerides
&b Age & Hematocrit
‘g@ Gender g‘f Calcium

& Weight & Height
ﬁ Educational.level g’ﬁ Fasting Blood Suger...

ﬁ Hemaoglobin
g@ Blood Urea Mitro...
@? Creatinine

A Chalactral htl

— Coarrelation Coefficients

~ Test of Significance

@ Two-tailed © One-tailed

[l Flag significant correlations

| OK ||F'3.5te ||Reset||£:ancei|| Help |
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Spearman Correlation

Correlations

Fasting Blood

Triglycerides | Hematocrit | Calcium Height suger

Spearman's rho  Triglycerides Caorrelation Coefficient 1.000 275 - 280 022 -.080
Sig. (2-tailed) _ 01 030 854 512

M 70 70 70 70 70

Hematocrit Correlation Coefficient 275 1.000 .278 -073 A
Sig. (2-tailed) 021 : 020 546 19

M 70 70 70 70 70

Calcium Correlation Coefficient -258 -278 1.000 263 -020
Sig. (2-tailed) 030 020 : 028 867

M 70 70 70 70 70

Height Carrelation Coefficient n22 -073 263 1.000 150
Sig. (2-tailed) B854 546 028 : 189

M 70 70 70 70 70

Fasting Blood Suger  Correlation Coefficient -.080 21 -.020 164G 1.000
Sig. (2-tailed) A12 318 86T 188 :

M 70 70 70 70 70

* Correlation is sianificant atthe 0.05 level (2-tailed).
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T e — e Bt bl

Linear Regression

File Edit

view Data

Transform Analyze Direct Marketing

Graphs Utilities Add-ons  Window Help

= H & b
248

G : Cholestrol

(]

L= IR R = B o R AR S R o R

—h |k
- = e

ST | I | I | R | |

i
2

== B B = & R o B e i e B

11
12
13
14
15
16
17

A

Age

&0
79
82
66
hZ
ha
50
83
46
54
&7
b4
63
44
60
49
41

e lal

Repaors

Descriptive Statistics
Tables

Compare Means

General Lingar Model

b
k
b

Generalized Linear Models »

Mixed Models
Correlate
Regression
Loglinear

Meural Metworks
Classify

Dimension Reduction
Scale
Monparametric Tests
Forecasting

Survival

Multiple Response

Missing Value Analysis...

Multiple Imputation

Complex Samples

i % B

gight | Educational || Hemoglobin | H

evel
165 1 17.0
150 1 16.0
156 1 17.0
i d 1 A0 O
E Automatic Linear Modeling...

Linear...

Curve Estimation...

Partial Least Squares...

[.] Binary Logistic...

b Multinomial Logistic...

[ ordinal...

] Probit...

[ Monlinear...

[ Weight Estimation...

2-5Stage Least Squares...
Optimal Scaling (CATREG)...
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Linear Regression

-
il'ﬁ Linear Regression

=

- Dependent:
T -
& Age ~Block 1 of 1
 cencer
@"5’ Weight Previous Mext
& Height e .

Independent(s):

ﬁ Educational.level Bootstrz
@‘5’ Hemoglobin

a

g’? Hematocrit

ﬁ Triglycerides

@ Fasting Blood Su...| Method  (Enies -

&7 Blood Urea Nitrog... —

@? Creatinine R

& Cholestrol L 3

&7 Calcium —

ﬁ Phosphorus : Case Labels:
—

Selection Variable:

Rule...

& HDL
& L0L

@ﬁ’ VLDL -

Paste |Reset ||Eancel|| HEIE |

WLS Weight:

E




/

_inear Regression

-
il'ﬁ Linear Regressicn

Dependent:

& D

&> Age
ﬁ Gender
& Weight
& Height

ﬁ Hemaoglobin
ﬁ Hemataocrit
g@ Triglycerides

@? Creatinine
ﬁ Cholestrol
Q_g? Calcium
ﬁ Fhosphorus
& HDL

& LOL

& VLDL
& WBC

gf Educational.level

ﬁ Blood Urea Mitrag...

= |-

£¥ Fasting Blood Suger [FBS]

—Block 1 of 1

Previous

Independent(s):

Mext

& Weight

oli

Method:

Enter

-

Selection Variable:

Case Labels:

Rule...

-

WLS Weight:

= RS
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b *

Linear Regression

ANOVA*
sum of
Maodel Squares df Mean Square F Sig.
1 Fegression 2319157 1 2319157 3132 08P
Residual 50358.715 68 740.584
Total 52678.871 59
a. DependentVariable: Fasting Blood Suger
b. Predictors: (Constant), Weight
Coefficients®
standardized
nstandardized Coefficients Coefficients
Maodel B std. Error Eeta t Sig.
1 (Constant) 64.226 18.939 3.391 001
Weight 438 247 210 1.770 081

a. DependentVariable: Fasting Blood Suger
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~Linear Regression

Q Linear Regressicn

@& Creatinine
ﬁ Chuaolestrol
@& Zalcium
ﬁ Phosphorus
& HDL

& LDL

& VLDL

& WBC

& RBC

& MCy

& NCH

& Platelet

& ESR

& uaidi T3]
& ygidi [T4]
& ulUiml [TSH]
&5 Urin.color

& Blood Urea Nitrog... [<]

~Block 1 of 1

Previols
1V

Dependent:

| ﬁ Fasting Blood Suger [FBS]

Independent(s):

& Weight

ﬁ Cholestraol
|g’? Creatinine

Method: |Enter

-

Selection Variable:
| |

Case Labels:

Al

— |

WLS Weight:

|

Lok J

|Pa.5te |Heset |Eance| | Help
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b *

Linear Regression

ANOVA®
sum of
Maodel Squares df Mean Square Sig.
1 Regression 1759.087 3 586.362 760 521P
Residual 50919.785 66 771612
Total 52678.871 G5
a. DependentVYariable: Fasting Blood Suger
b. Predictors: (Constant), Hematocrit, Cholestrol, Creatinine
Coefficients™
standardized
Unstandardized Coefficients Coefficients
| Model B Std. Error Beta t =1
1 (Constant) 77138 24860 3.103 003
Cholestrol 0&7 0az2 084 691 442
Creatinine -6.883 8.098 -103 -.850 398
Hematocrit 332 321 25 1.035 304

a. DependentVariahle: Fasting Blood Suger
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Proportion Tests

One group
— Binomial test

TwO groups

— Chi-sguare test (z-test have been not provided in SPSS)
More than two groups

— Chi-sguare test

Logistic Regression
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&8 MS:sau [DataSet1] - IBM SPSS Statistics Data Edto S

Binomial test

"_'___T"'—

File Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons  Window Help
mm O Reports Py . e = (Al
SR s | 4R ¢ SE A
; E';j Descriptive Statistics 3 — ﬁ = o] (ad
112 PTH 1100.0 Tables 8
| Code || Sex Compare Means » Education || Duration || Dur.Diag || EDSS || Sever
|1—| 1 General Linear Model 3 6 8.0 4.0 B.A
2 Generalized Linear Models » 6 1.0 1.0 0
7 Mixed Models 3 5 4.0 1.0 2.0
10 Correlate L4 2 12.0 20 3.0
12 Regression r 4 20 20 0
6| 16 . 5 5.0 4.0 20
Loglinear >
1 Meural Metworks r : 10.0 >0 2.0
19 | 5 12.0 40 3.0
Classify >
9 20 3 40 3.0 20
Dimension Reduction »
21 oea X 4 6.0 6.0 4.0
25 S 12 20 40
26 ﬁonpara.metrlc Tests 2 A One Sample... 10 20
25 S . M\ Independent Samples... 4.0 3.0
Ky sunvival . J Related Samples... 20 1.0
Multiple Response » .
e e Resp Legacy Dialogs > Chi-square...
17 EZ Missing Value Analysis... g - =
_ , [IZ Binomial...
41 Multiple Imputation 4.
42 Complex Samples 3 . 7. L Runs...
—
43 E& simulation... 5 1| B 1-Samplek-s..
46 Quality Contral > 5 4| [ 2Independent Samples...
45 ROC Curve... 4 12| [ K Independent Samples...
_ 51 - 6. 2 Related Samples..
— — IBM SFS5 Amos... — — (] -
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Binomial test

@ Binomial Test

Test Variable List:

ﬁ Code

& Patients gender [Sex]

ﬁ Age (year)

_I‘l MNicoaca S

[Age]

& Marriage status [Ma...
il Education level [Ed...
ﬁ Disease's duration ...
ﬁ Duration of diagnos...
& EDSS [EDSS]

ovarity 1S

Kl

Ciefine Dichot

@ Getfrom d
© Cut paint:

omy

ata

| ]

Test Proportion:

0.50

Aste | Feset ||Gancei|| Help |
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Binomial test

( il'ﬁ Binomial Test ﬁql

TestVariable List:
ﬁ Code - |_£; FPatient's gender [Sex] m
Jl

& Age (vear) [Age]

&> Marriage status [Ma...
il Education level [Ed...

ﬁ Disease’s duration ...
gﬁ’ Duration of diagnos...

& EDSS [EDSS]

;[l Disease Severity [S...
A 072 leval imaddiy |

Define Dichotomy——— Test Proportion: Q.50

@ Getfrom data
Cut point;

| Ok || Paste || Feset ||Cancel|| Help |
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N

Binomial test

Binomial Test

Ohsened Exact Sig. (2-
Category M Fraop. Test Prop. tailed)
Patient's gender  Group 1 | Male 19 2 A0 000
Group 2 | Female 45 T2
Total fif 1.00
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Binomial test

[ il'ﬁ Binormial Test ﬁql

TestVariable List:
ﬁ Code - &; Patient's gender [Sex] m
JL

& Age (vear) [Age]

&5 Marriage status [Ma...
il Education level [Ed...

ﬁ Disease’s duration ...
ﬁ Dwuration of diagnos...

& EDSS[EDSS]

{l Disease Severity [5... |_|
ﬁ N2 lewal fraldly a1 O

Define Dichotomy——— Test Proportion: [0.35

@ Get from data
Cut point;

| OK ||Pa5te ||Heset||£:ancei|| Help |
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Chi-Square test

"-.;,-'l *datal.sav [DataSet1] - IBM SP55 Statistics Data Editor

File Edit View Data Transform Analyze Direct Marketing Graphs Ulilities  Add-ons W
S H S ke~ | Reeors * | e BH B2
—_— = ' Descriptive Statistics | [ Frequencies.

k=2 ¥ E Descriptives... L
0] Age Compare Means F &‘ Explore
General Linear Model + B
1 1 B0 _ _ @Qmsstabs...
Generalized Linear Models # Rt
| Ratio...
i i ;3 Mixed Models » =
. : = Correlate \ [l PP Plots...
Regression b [l 2-Q Piots...
5 5 52 : i \ 57 |
6 6 58 cainear 165 1
4
7 7 50 Neura.l Metworks 163 1
G G 83 Classily " a0 5
g g 16 Dimension Reduction [ 179 2
10 10 54 LS b 1176 2
11 11 6T Monparametric Tests b lag 5
12 12 54 Forecasting 180 2
13 13 63 Survival b 190 2
14 14 44 Multiple Response P HED g
15 15 60 Missing Value Analysis... 169 3
16 16 43 Multiple Imputation p (176 3
17 17 4 Complex Samples p (178 2
18 18 39 Quality Control p (174 3
19 19 B5 ROC Curve... 165 2
i an AE, 1RE 3
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‘Chi-Square test

@ Crosstabs

& D

& Weight

& Height

g@ Educational. level

g@ Hemuodglobin

ﬁ Hematocrit

g@ Triglycerides

@@ Fasting Blood Suger ...
g? Blood Urea Mitragen [...
ﬁ Creatinine

g@ Cholestral

g@ Zalcium

A .

[] Display clustered bar charts

["| Suppress tables

D
[51]
L
—+
(48]

Rowis):

aid

—Layer 1 of 1

Columnis):

Previous lext

[ Display layer variables in table layers

X

i

Statistics...

Cells...

Format...

E
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Chi-Square test

@ Crosstabs w
o =

P wae - & Gender
g, uee (+] —

& RBC

& Mcv @
&7 MCH Column(s): m
& Platelet &> Urin Glucose
& ESR E
& ugldi [T3]
& pgidi[T4)] ~Layer 1 of 1
& pluiml [TSH]
&5 Urin.color
&5 [Urin.PH]

&5 Urin.Nitrite by
&5 Urin Blood

&5 Urin.Bil -

Previous

|—|-
@
=8

. Display layer variables in table layers
[] Display clustered bar chars
|| Suppress tables

Lok J[ aste || Reset ][ Cancel [ e |
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/Chi-Square test

@ Crosstabs

X

i W

& WBC

& RBC

& necv

& MCH

& Platelet
& ESR

& wadi T3]
& ualdi[T4]
&7 plUimlI [TSH]
&5 Urin.color
&5 [Urin.PH]
&5 Urin Nitrite
&5 Urin Blood

&5 Urin.Bil

FE R

@ Crosstabs: Statistics

‘Chi-square

7] Correlations

~Mominal
[l Contingency coefficient
[] Phi and Cramer's V

[[] Lambda

[ Uncertainty coefficient

~Crdinal

[[] camma

[] Somers'd

[ Kendall's tau-b
[ Kendall's tau-c

~Mominal by Interval

[ Eta

"] Kappa
[ Risk
[] McMemar

[ Cochran's and Mantel-Haenszel statistics

Test common odds ratio equals: |4

|Cﬂll.tl'.l:l.u&| Cancel | HE_I.E

i

Statistics...

Cells...

Format...

E

[ Display layer variables in table layers

[] Display clustered bar charts

["| Suppress tables
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Gender * Urin.Glucose Crosstabulation

Chi-Square test

Count
Lrin.Glucose
MHegative Fuositive Tuotal

Gender  Male 14 iy 35

Female 149 16 35
Total 33 ar 70

Chi-Square Tests
Asymp. Sig. Exact Sig. (2- Exact Sin. (1-
Walle df (2-sided) sided) sided)

Fearzon Chi-Square 1.4334 1 23
Continuity Correction® 7 1 .38
Likelihood Ratio 1.438 1 230
Fisher's Exact Test 338 J69
Linear-by-Linear 1.413 1 234a
Asszociation
M of¥alid Cases Ta

a. 0 cells {0%) have expected count less than 5. The minimum expected countis 16,50,
h. Computed only far a 2x2 takle
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Chi-Square test

@ Crosstabs ﬁ
ﬁ Code % FPatient's gender [Sex] —
ﬁ Age I:]."E.'EIF]' [,i!.,ge]
% Marriage status [Marriage]
;[l Education level [Education] Columnis):
= Format...

ﬁ Cwuration of diagnosis (ye...
& EDSS [EDSS!

ﬁ D3 level (mag/dl) [D3] ~Layer 1 of 1
& P level (mg/dl) [P]
.@? Ca level (magidl) [Ca] FTevious Mes
@? Mg level (magidl)y [Mag]
& PTH level (magidl) [PTH]

;;;

«

["] Display clustered bar charts
[ Suppress tables

| QK ||F'aste |Resei| Cancei| Heip|
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b *

Chi-Square test

Patient’'s gender * Disease Severity Crosstabulation

Count
Disease Severity
Wil Moderate Severe Total
Patient's gender Female 38 7 4 49
Male g 4 3] 19
Total a7 11 10 68
Chi-Square Tests
Asymp. Sig.
Yalue df (2-sided)
Pearson Chi-Square 7.2579 2 026
Likelihood Ratio 6.778 2 034
Linear-by-Linear
Association 7.148 1 008
M ofWalid Cases 68

a. 2 cells (33.3%) have expected countless than 5. The

minimum expected count is 2.79.
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Logistic Regression
#& MS.sav [DataSetl] - IBM SPSS Statistics Data Editu?-"_——-—-.‘—" -

File Edit View Data Transform Analyze Direct Marketing Graphs  Utilities  Add-ons  Window  Help

%‘? B Reports b e i izl
| H (= 00y H &/
S — = Descriptive Statistics b I:g e~ &
| | Tables 3

Code Sex Compare Means » Education Duration C
|1—| General Linear Model 3 6 8.0
Generalized Linear Models 6 1.0
Mixed Models 3 2 4.0
10 Correlate 4 2 12.0
12 -
III 16 Regression P | [E Automatic Linear Modeling...
19 Neural Networks g [ Curve Estimation...

Classi r
III 20 i Fartial Least Squares...
1 Dimension Reduction k E
Binary Logistic...
Scale F vhod

25 . Multinomial Logistic..
|T| 26 Monparametric Tests 3 =
o8 Forecasting » | [ Ordinal..
g gunial | et
34 Multiple Response 3 Monlinear...
17 EZ] Missing Value Analysis... [\ Weight Estimation...
a1 Multiple Imputation b | [ 2-Stage Least Squares...
42 SRR ST b Optimal Scaling (CATREG)... 111




Logistic Regression

-

il'ﬁ Logistic Regression

@ Code

&5 Patients gender [Sex]
& Age (vear) [Age]

&” EDSS [EDSS]

;[l Disease Severity [5...
& D3 level (mg/dl) [D3]
& P level (maidl) [P]

& Calevel (mgidl) [Ca]
ﬁ Mg level (mag/dl) [Ma]
& PTH level (maldl) [P...
&5 severity2

&5 Marriage status [Mar...
;[l Education level [Edu...
ﬁ Disease’s duration (...
ﬁ Duration of diagnosi...

Dependent:

~Block 1 of 1

Covariates:

Method: |Enter

o J e (Reset] (cancel) (e |

Selection Variable:

T

==
s
_ Options.._|

Options...

| Bootstrap... |
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Logistic Regression

-~

il'ﬁ Logistic Regression

Dependent:

ﬁ Code

& Age (year) [Age]

& EDSS [EDSS]
& D3 level (maidl)

& Calevel (magidl)
& Mg level (maldl)

&> Patients gender [Sex] | _mack 1 of 1

;[l Disease Severity [3...

& P level (maldl) [P]

-» |E~,5ev&r1ty2

&> Marriage status [Mar... Previous

;[l Education level [Edu...
ﬁ Disease’s duration (...
ﬁ Duration of diagnosi...

Covariates:

Sex

[D3] =a*D=

[Ca]

Method: |Enter =
[Ma]

ﬁ PTH level (mag/dl) [P... Selection Variable:

-

T
L

| OK || Paste || Feset ||C:ancei|| Help |

Ve

Options...

trap

il ,
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b *

Logistic Regression

Variables in the Equation
B S.E. Wald df Sig. Exp(B)
Step1®  Sex 1.345 AT3 5510 0189 3.838
Constant -1.240 342 13.110 000 284

a. Variable(s) entered on step 1: Sex.
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MS.sav [DataSetl] - IBM SPSS Statistics Data Editor T T T

File Edit View Data Transform Analyze DirectMarketing Graphs Utilities Add-ons  Window  Help

% . . — E % % il Chart Builder... % —— m%l(% ‘

L Graphboard Template Chooser... =

|20 - severity2 1.00 Legacy Dialogs . — .
Sex ] Marriage = OCatan CIUTETTan 10| g ]F:] -
1 1 1 = 37 ) 2 5” s_n" | M2D8ar. B
2 0 29 1 6 1.0 [ Line..
7 0 32 2 - 40 B Area..
4 |10 0 57 2 2 12.0 | Brie.
5 |2 1 17 1 4 2.0 | Bl High-Low...
6 |1 0 31 2 5 5.0 {” B Boxplot.
17 0 39 2 3 10.0 ot Bar..
8 |19 0 30 2 5 12.0 .
IIIED 0 6 2 3 40 - | Population Pyramid...
21 0 42 2 A 60 | Scatter/Dot...
11 s 1 43 2 12.0 | [l Histogram...
T T . - - “n b ~ A 2
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Bar Chart
r@ Bar Charts ﬁ""

Simple

" Clustered

Stacked

—Data in Chart Are

@ Summaries for groups of cases
summaries of separate variables
Values of individual cases
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\ Define Simple Bar: Summaries for Groups of Cases

ﬁ Code

&5 Patients gender [Sex]
& Age (year) [Age]

&b Marriage status [Mar...
{l Education level [Edu...
ﬁ Disease's duration (...
ﬁ Duration of diagnosi...
& EDSS[EDSS)

& D3 level (maldl) [D3]
&7 P level (mg/dl) [P]

{l Disease Severity [Se...

—Bars Represent

© N of cases © % of cases
© Cum. N © Cum. %
@ Other statistic (e.g., mean)

Variable:
|

Change Statistic...

& Calevel (maldl) [Ca]

&7 Ma level (maidl) [Ma]
& PTH level (mgidl) [P...
&5 severity2

Category Axis:
|

~Panel by
Rows:
. Mestvariables (no empty rows
Columns:
. Mestvariables (no empty columns

Template

File..

& Use chart specifications from:

m Paste Reset| Cancel | HE-I.E
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/

DEﬁnE.Simple Bar Surimaries for Groups of Cases . .

& Code
&5 Patients gender [Sex]
& Age (year) [Age]

&8 D3 level (mgidI) [D3]
& Plevel (maidl) [P]

& Calevel (mgidl) [Ca]
& Mg level (mgidl) [Ma]
& PTH level (maldl) [P...

&5 Marriage status [Mar...
{l Education level [Edu...
ﬁ Disease’s duration (...
& Duration of diagnasi...

~Bars Represent

© N of cases © % of cases
© cum. N © Cum. %
@ Other statistic (e.g., mean)

Variable:
E @ MEAN(EDSS[EDSS])

[ i

Category Axis:

- m Disease Severity [Severity]

File...

& Use char specifications from:

& severity2 Panel by
Rows:
. Mestvariables (no empty rows)
Columns:
. Mestvariables (no empty columns)
~Template

Lok J{ aste J| Reset [ cancei]| Heip |
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/

@ Define Simple Bar Summaries for Groups of Cases & . g

|'Elars Represent

Code
& © N of cases ©%ofcases | [options... |

&5 Patient's gender [Sex] - -
i
& Age (year) [Age] £ Statistic - 28 |
&5 Marriage status [
{l Education level [§
ﬁ Disease's durati
& Duration of diagn @ Mean ofvalues: (@ Standard deviation
& D3 level (ma/dl) |
& P level (ma/dl) [P B
& Ca level (mg/dh | © Mode ofvalues @ Minimum value
£ Mg level (mg/dl) | @ Number of cases (@ Maximum value

& PTH level (mg/dl @ Sum ofvalues @ Cumulative sum
&b severity2

—Statistic for Selected Variable(s)

(© Median ofvalues (@ Variance

alue:
© Percentage above © Mumber above
© Percentage below © Number below
© Percentile

Low: High:

© Percentage inside © Number inside

B values are grouped midpoints

Template———— (continue || cancel || Hep |
[ Use chart speci
File...

(Lo ) (ease ) (meset ) concr e 116




Mean EDSS

Bar Chart

6.0

4.0

2.0

Moderate Severe

Disease Severity
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/

DEﬁnE.Simple Bar Surimaries for Groups of Cases . .

& Code
&5 Patients gender [Sex]
& Age (year) [Age]

&8 D3 level (mgidI) [D3]
& Plevel (maidl) [P]

& Calevel (mgidl) [Ca]
& Mg level (mgidl) [Ma]
& PTH level (maldl) [P...

&5 Marriage status [Mar...
{l Education level [Edu...
ﬁ Disease’s duration (...
& Duration of diagnasi...

~Bars Represent

© N of cases © % of cases
© cum. N © Cum. %
@ Other statistic (e.g., mean)

Variable:
E @ MEAN(EDSS[EDSS])

[ i

Category Axis:

- m Disease Severity [Severity]

File...

& Use char specifications from:

& severity2 Panel by
Rows:
. Mestvariables (no empty rows)
Columns:
. Mestvariables (no empty columns)
~Template

Lok J{ aste J| Reset [ cancei]| Heip |
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DEﬁnE.Simple Bar Surimaries for Groups of Cases . .

Bars Represent
& Code | (

ez I el T

ﬁ Age (yvear) [A

&) Patients gerrﬁ Dptions u

% ’""E‘"'E“-]_E 513 ~Missing Values
{l Education |g
? Disease’s d @ Exclude cases listwise
Duration of g : .
& D3 level (mg @ Exclude cases variable by variable
? Flevel (mg/q | | [] Display groups defined by missing values
Ca level (mg
? El—lﬁvm ':I”;c B Cisplay chart with case labels
evel (m
& severity2 o
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