Bi-variable analyses

Dr. Htike Myat Phyu

Learning Outcomes

1. Analyse data using chi-squared, McNemar, t-
test, Paired t test, one-way ANOVA,
correlation

2. Analyse data using non-parametric data
3. Present the findings

Bi-variable analyses

Exposure |:>

Independent Dependent
Variable Variable
e.g. Smoking e.g. Lung

Cancer
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Bivariate analyses

Bivariate analyses

Variable (IV) Variable (DV) Test
PT (Normal)
Categorical Categorical Chi-square
Categorical (2 pop) Numerical Independent sample
t-test
Categorical (2 pop) Numerical Paired t-test
(Paired)
Categorical (>2 pop) | Numerical One-way ANOVA
Numerical (Normal) Numerical Pearson Correlation

Coefficient test

Variable (IV) Variable (DV) Test

PT (Normal) | NPT (Not Normal)

Categorical Categorical Chi-square

Categorical (2 pop) Numerical Independent sample | Mann-Whitney U test
t-test

Categorical (2 pop) Numerical Paired t-test Friedman test

(Paired)

Categorical (>2 pop) | Numerical One-way ANOVA Kruskal-Wallis test

Numerical (Normal) Numerical Pearson Correlation | Spearman
Coefficient test Correlation

Coefficient test

Categorical data analysis

Chi-Squared Test

Chi-squared (x?)

* Chi-Squared test for independence (Pearson's
Chi-squared test) or the Chi-squared test of
association

* is used to discover if there is a relationship
between two categorical (ordinal or nominal)
variables, two or more groups in each variable
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* n<20

* n<100

Use Fisher’s exact test if

Use Yates’ correction if

* any cell contains < 10

Conditions should not use Chi-square

* 20 < n <40 and small expected value <5
* > 20% of cells have expected value <5
* Any cell expected value < 1

Chi-Saquare

O * Gender C
Gender
Male | Female | Total |
Occupation  Manager Count 20 17 37
% within Occupation 54.1% 45.9% 100.0%
% within Gender 43.5% 23.0% 30.8%
Admin staff Count 2 33 35
% within Occupation 57% 94.3% 100.0%
% within Gender 4.3% 446% 29.2%
Support staff  Count 24 24 48
% within Occupation 50.0% 50.0% 100.0%
% within Gender 52.2% 32.4% 40.0%
Total Count 46 74 120
% within Occupation 38.3% 61.7% 100.0%
% within Gender 100.0% 100.0% 100.0%
Chi-Square Tests
Asymp. Sig.
Valug df (Q-sided) |
Pearson Chi-Square 22.386° 2 .000 J
TTReTmood Fans 76,638 2 000
Linear-by-Linear 002 1 961
Association
N of Valid Cases 120

13304:22I|s (.0%) have expected count less than 5. The minimum expected countis ]

v

v

v

Chi-square(2) =
22.386, P = 0.000
Thistells us thatthereis
statistically significant
assoclationbetween Gende
and Occupation

When 2 20% of cells have
EC < 5, ust Flsher’s Exact
Test

s o s s S — )
Fie Eot View Data Translorm _nabyze Graphs _Uides_Addons ¥
SEE @ o o FReons » W2 BERSXE @ Chisquare Correlations
— E
| Name Tyoe| e Nominal Ordinal Role
Tables ,
() Numeric = Bl Descrpves. wut
2 Jre Nomeric | Compare eans Ao Contingency coefficient | | ] Gamma oot
3 |Gender  Numeric | Sererallinearblodel g abs [7] Phi and Cramer's V 7 Somers'd ot
4 Occupation Numeric ﬁ':j:" Linear Models | 1 Ratio, Lambda Kendall's tau-|  'put
ned Models » = 2
5 Jincome RM_Numeric | - | EepPos Uncertainty coefficient Kendallstauc| '™
6 DMKnown Numeric | & (e wut
7 Hypertensi.. Numeric | Regression D G- Nominal by Interval Kr— 1out
8 Smoking_st.. Numeric | Loglinear " None 2 @ cr f
- osstabs: Cell Display 2
9 WEGHT  Numeric | NewalNetworts ’ None Eb R v
10 HEIGHT Numeric Classify > None Counts- z-test
1" SBP1 Numeric Dimension Reduction L None
& 3 ' ¥ Observed | Compare column proportions:
o maic TS N None £ Cochran's and Mantel-Haensze| o p: props
13 DBP1 Numeric | Nonparametric Tests  » None Expected
14 DBP2 Numeric | Forecasting » None @ Hide small counts
15 CHOLES  Numeric | Suvval , None )
16 RBS Numeric | Muliple Response » None . - -
v Numefic | g uissing Vaue Anaysis None None 12 |Rght Percentages Residuals
18 Vs Numeric N None None 12 ARight
Wil impuision 2 ¥ Row Unstandardized
19 vig NUmeric | Compiex Samples: 5 None None 12 |Right & &
Column | Standardized
20 v Numerc | Gy Cono K None None 12 |Right C El
21 vt Nmeric | g6 e None None 12 =Rt Total Adjusted standardized
22 v22 Numeric e o None None 12  Right
23 V3 Numeric 12 0 None None 12 | Right Noninteger Weights
240 V21 Numeric |12 o Nane Nane 12 | Right ® Round cell counts O Round case weights
% s Numesic 1. a None. None. 1 = Rioht .
i O Truncate cell counts © Truncate case weights
Data View Variable View © No adjustments
Crosstabs
oo

E.g. Factor associated with depression among
Respondents
Factor Depression No depression | p value
(1=19) (%) (m=281) (%)

Age 60-69 years 12 (5.6) 204 (94.4) p>0.05
70 and above 7 (8.3) 77 (91.7)

Gender Male 4(2.8) 140 (97.2) *p=0.015
Female 15 (9.6) 141 (90.4)

Ethnicity Malay 15(5.3) 269 (94.7) *p=0.028
Chinese 0(0.0) 4(100.0)

Indian 4(33.3) 8 (66.7)

Marital status Married 9(4.4) 194 (95.6) p>0.05
Not married 10 (10.3) 87 (89.7)

(Widow/divorced single)

Living Alone 1(25.0) 3(75.0) p>0.05

arrangements With family 18 (6.1) 278 (93.9)

(spouse & /children )

Working status | Not working 19 (7.0) 253(93.0) p>0.05
Working 0(0.0) 28 (100.0)
(retired/unemployed)

Education No education 509.4) 48 (90.6) p>0.05

level Formal education 14 (5.7) 33(94.3)

(primary/ secondary/tertiary)
Chronic illness Present 14 (9.5) 134 (90.5) *p=0.028
Absent 5(3.3) 147 (96.7) \_ ),
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Mc Nemar’s Test

McNemar’s Test for Paired Samples

* Common subjects being observed under 2 conditions
(2 treatments, before/after, 2 diagnostic tests)

* Two possible outcomes (Presence/Absence of
Characteristic) on each measurement

McNemar’s Test for Paired Samples

Condition Present Absent
Present N1 N2
Absent N21 N2y

Dr. Htike Myat Phyu

Example: Reporting of Silicone Breast Implant
Leakage in Revision Surgery

* Subjects - 165 women having revision surgery involving
silicone gel breast implants

* Conditions (Each being observed on all women)
— Self Report of Presence/Absence of Rupture/Leak
— Surgical Record of Presence/Absence of Rupture/Leak

SELF * SURGICAL Crosstabulation

Count

SURGICAL
Rupture No Rupture Total
SELF  Rupture 69 28 97
No Rupture 5 63 68
Total 74 91 165

Source: Brown and Pennello (2002)
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Name Type| T'm N Label Values Missing ~ Columns Align Measure Role Name Type Width ~ Decimals Label Values Missing ~ Columns Align Measure Role

1 obst Numeric = fvanuM {0, Not favo... None 8 = Right & Nominal  Input 1 obs1 Numeric 8 0 Observation 1 {0, Not favo... None 8 Right & Nominal  Input
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5 ‘General Linear Model 3
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Mixed Models [
= cE«eme : B 3 Two-Related-Samples Tests X
: — ,| Follow the menu as indicated to conduct the McNemar test using S
3 Logiear ) Legacy Dialogs. Alternatively, one can run the test using the 8 3 Obsmaon o
9 tewalewois 1 Related Samples option under the Nonparametric Tests menu. 9
1 Cassty 1
1 Dimension Reduction ~ » 1
12 Scale » 12
13 Nonparametic Tess | one Sample. : j T :
14 Forecasfing * | A independent Samples . Missing Values
15 Sunival | Rekedsaples. 1; @ Exclude cases testby-est
-
6 Multple Response » Legacy Didlogs * | B Chisquare. O Exclude cases fstwise
17 ElMissing Value Analysis. T 17
D Mg rpuaton > o i =3 )
1 Tus m L

S ' W 1-Sample K-S. 20
20 1-Sar

Quaity Corirol » 5 — —
2 BrRoCCme B2 dependent Sampes dl Check Descriptive to generate descriptive
2 = Independent 2 o an . .
3 & e % statistics; click Continue then OK.

()2 Related Samples
2 B K Related Samples 2%
% %
i 1) al 0

6P |

TREN W E > W
«% += Bu Eha

" 8 Ouwu NPar Tests
v {&] NPar Tests . . . .
E Title [DataSetl] /Users/aprovai/Desktop/Dropbox/iBook/Companion Website/SPSS Datasets/Survey.sav
& Notes
% Scuve‘ Darassel ) Descriptive Statistics
escriptive Statis
Std.
v hg:'::' Test N Mean Deviation | Minimum | Maximum
i
v @ Crosstabs Observation 1 105 61 490 0 T
servation Rk g
& Tite ob: 2 105 65 480 0 1

(g Observa

[ Test Statistic
McNemar Test

Crosstabs NUMERICAL DATA ANALYSIS

Observation 1 & Observation 2

Gbservation 2
Observation 1 | Notfavor | _Faver
Not favor 29 2
Favor 8 56

Test Statistics®

There is no significant different
association between self and surgical
rupture of silicone breast pump leakage

Observation
2

N
Exact Sig. (2-
tailed)

a. McNemar Test T ——

b. Binomial distribution
used.

IBM SPSS Stal

cs Processor is read 64, W: 762 pt

Dr. Htike Myat Phyu 5



Independent Sample t-test

Independent Sample (Student) t-test

* Compares the means between two unrelated
independent groups for continuous (either interval or
ratio) dependent variable

Assumptions

* The sample is a random sample, normally
distributed either n 230 or n < 30 if population is
normally distributed

* Similar variances between the two groups
(homogeneity of variances)

YV V V

Test of Normality

Anderson-darling Test

Corrected Kolmogorov-Smirnov Test (Lilliefors Test)
Crame’r-von-mises Criterion

D'agostino's K-squared Test

Jarque-bera Test

Pearson's Chi-square Test

Shapiro-francia

Shapiro-wik Test

Use Normality test with caution

Small samples almost always pass a normality test.

With large samples, minor deviations from normality may be flagged as statistically
significant, even though small deviations from a normal distribution

Test for Normality

Tests of Normality
Kolmogoroy-Smirnow Shapiro-Wilk
Gender | Statistic df sig. )| Statistic df (Sig._|
Systolic BP 1streading  Male 087 46 200° 978 45 533
Female .079 74 .200° 969 74 .062
a. Lilliefors Significance Correction —/ |

Dr. Htike Myat Phyu

*. This is a lower hound of the true significance.

* Kolmogorov-Smirnov Test

¢ Shapiro-Wilk Test - for small (< 50) and large sample (up to
2000)

e Pvalue > 0.05 =2 data is normal

* Pvalue £0.05 - data is significantly deviate from a
normal distribution
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Normal Q-Q Plot

Normal Q-Q Plot of Systolic BP 1st reading Normal Q-Q Plot of Systolic BP 1st reading

for gender= Male for gender= Female

Expected Normal
Expected Normal

T T T T T
8 100 120 140 160 180 20 8 100 120 140 160 180 20

Observed Value Observed Value

*  If the data are normally distributed > data points will be close to the diagonal line

* If the data points stray from the line in an obvious non-linear fashion - data are not normally
distributed.

Independent Sample t-test

& lndependem-SamplesTTest‘ WS 5 pefine Grougb X

Test Variable(s)

| options... |

O £ & A s =
& Occupation [oc. e yesrs) el 2)|Use specified values
& Height (cm) [nei ‘E pl N
& systolic BP 1st b
& systolic BP 2nd Group 2: __2

& Diatolic BP 1t

Grouping Variable:

& Diatolic BP 2nd. % llgender(t 2) () Cut point:
& Total cholester
& RBS (mmolL) |... [~ .
Continue Cancel Help
[ox [ paste |[ meset |[ cancer |[ hen |
Independent Samples Test
Levenes Test for Equally of
Variances ttest for Equality of Means
95% Confdence Interval ofthe
Diference
Mean St Error
3 Sig t of | sio @ailed) | Diference | Oiflerence Lower Upper

Age (years)  Equalvariances 1383 2| 1| 18 106 2200 1405 493 s0m2

Equalvariances not 1593 | sse02 15 2200 1437 566 516

Test for Equality of Variances

* Levene’s Test for Equality of Variances
— If p> 0.05 — use Equal variances assumed
— If p £0.05 - use Equal variances not assumed

Test for Equality of Variances

* Levene’s Test for Equality of Variances
— If p> 0.05 — use Equal variances assumed
— If p £0.05 - use Equal variances not assumed

Independent Samples Test
Levene's Test for Equality of
Variances Hestfor Equality of Means
95% Confidence Interval of the
Mean | St Enor Diference
f Tyt df | Sig. (ailed) | Difference | Difference Lower Upper

e (years)  Equalvariances 1.383 201 1630 118 106 2290 1.405 -493 5072
med

Equal variances not 1593 | 88602 15 2290 1437 - 566 5146
assumed

‘ P value > 0.05 2 equal variances assumed

Dr. Htike Myat Phyu

Independent Samples Test
Levene's Test for Equality of
Variances Hestfor Equality of Means
95% Confidence Interval of the
Mean | St Enor Diference
F Sig t df | Sig.(2tailed) | Difference | Difference Lower Upper
Age (jears)  Equal variances 1383 w e e A 106 2290 1405 -493 507
assumed
Equal variances not 1593 | 88.60% 15 2290 1437 - 566 5146
assumed
VA
P value > 0.05 = There is no significant different age between
gender
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Example Example

t-test for equality of means

Std. error 95% confidence

Gender N rMean ] F'(d- deViatiO“ mean Levene's test for interval of the
Birth weight (kg) Male 119 3.4414 | 032525 0.02982 equalty of variances So.wo Mean  Sdemor _omeene

Female 137 3.5316 0.42849 0.03661 F Sig. t df tailed) difference  difference  Lower Upper
Birth length (cm) Male 119 50.333 0.7833 0.0718 Bithweight (kg _Equalvariances 7 N

Female 137 50.277 0.8534 0.0729 assumed 73m 0007 | -1875 254 0082 00902 004812 | -0.18498  0.00455
Head circumference Male 119 34.942 1.3061 0.1197 Equal variances
(cm) Female 137 34.253 1.3834 0.1182 not assumed [—1.911 29659 0057 ~00902 004721 | -0.18320 000277

Tests of Normality Birth length (cm)  Equal variances

- - - assumed 2.266 0.133 [0.538 254 0.591 0.055 0.1030 -0.1473  0.2581
Kolmogoroy-Smirnov® Shapiro—Vy Equa] variances
Gender  Statistic  df Sig. Statistic  df not assumed 0541 253212 0.589 0.055 0.1023 -0.1461  0.2569
Birth weight (kg) Male 0.044 119] o0.200* 0.987 119 Head Equal vari
Female 0.063 137| o.200+ 0.983 137 fea qualvariances ( ) ( \
Birth length (cm) Male 0.206 119] o0.000 0.895 119 circumference assumed 0257 0613 || 4082 254 0.000 0.689 0.1689 03568  1.0221
Female 0.232 137| o0.000 0.889 137 (cm) Equal variances
Head circumference Male 0.054 119] o0.012 0.977 119 not assumed 4098 252221 | 0.000 0.689 0.1682 03581 1.0208
(cm) Female 0.136 137] 0.000 0.965 137 — N\ Z

Paired t-test

* Compares the means between two related groups on
the same continuous variable.

PAIRED T-TEST Assumptions

* Dependent variable is continuous (interval or ratio)

* The differences between the two groups on the
dependent t-test approximately normally distributed

* Independent variable consists of one group or two
"matched-pairs" groups.

Dr. Htike Myat Phyu 8



Paired t-test
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ONE-WAY ANOVA

Dr. Htike Myat Phyu

Paired Sample t-test

T-Test
Paired Samples Statistics
Std. Error
Mean N Std. Deviation Mean
Pair1  Systolic BP 1streading 135.89 120 21.307 1.945
Systolic BP 2nd reading 133.48 120 21.003 1817

Paired Samples Correlations
| | N ‘ Correlation Si
Pair1__ Systolic BP 1streading &
| Systolic BP 2nd reading | 120 l -948 000

Paired Samples Test

Paired Differences
95% Confidence Interval of the
Difference

Std. Error
Mean | Std. Deviation Mean Lower Upper 1 df Sig. (2-tailed
Pair1  Systolic BP 1streading -
Sstolic EP 2nd rerimg 2417 6.800 621 1.187 3646 [ 3893 119 000

One-Way ANOVA

* Used to determine whether there are any
significant differences between the means of >3
independent groups

Assumptions
* Independentvariable consists of two or more categorical independent groups.
* Dependentvariable is either interval or ratio (continuous)

* Dependentvariable is approximately normally distributed for each category of
the independent variable

¢ Equality of variances between the independent groups (homogeneity of
variances).

* Independence of cases

10/30/2013



One-Way ANOVA Post Hoc Tests

* Equal Variances Assumed

— Scheffé, LSD, Bonferroni, Tukey, Dunnett, etc.

* Equal Variances Not Assumed

— Tamhane's T2, Dunnett's T3, Games-Howell and

Dunnett's C.

A One-Way ANOVA: Post Hoc Multiple Comparisons

Equal Variances Assumed

LsD SNK Waller-Duncan
Bonferroni Tukey
Sidak Tukey's-b Dunnett
Scheffe Duncan

Hochberg's GT2 [ Test

Gabriel o

Equal Variances Not Assumed

Tamhane's T2 (] Dunnett's T3

Games-Howell ] Dunnett's C

b2 neatinsttus sav [Datasett] - 18V PSS Siatstics Do Eitor -
[Fle Eot Vew Data Tronstorm nalyze Drectarketng Grophs Utites Add.ons Window Help

One-Way ANOVA

SEHE @ « ~

Bl BX B 109 %

Missing Values
® Exclude cases analysis by analysis
O Exclude cases listwise

(Lox ) (pase |

T 4 Not s

o) L)

Dunnett's C

Name Type Width | Decimals' Label Values Missing  Columns Align Measure Role
1 idno Numeric 4 0 Subject's ID None None 7 3 Right & Nominal ~ Input
2 race Numeric 2 0 Race {1, Malay}... None 9 M Right & Nominal  Input
3 age Numeric 8 0 Age (years) None None 8 = Right & Scale ™ Input
4 gender Numeric 1 0 Gender (1, Male)...  None 8 | Right & Nominal ~ Input
5  weight __ Numeric 5 1 Rodv weinht (k) None None 8 2 Right & Scale  Input
6 height < o " " Y = ioht £ Scae. Lngut
7 s,,: @ One-Way ANOVA: Options =] 13 One-Way ANOVA — . @!—way ANOVA: Post Hoc Multiple Comparisons ;
S jo» S . Dependentlist Equal Variances Assumed
9 choes || g Descriptive || [ SubjectsiD . 5 7 Bodyweni 0. | (0 B itsg SNK WalrDuncan
10 |ms e || [ Age vears) a \Bes e P Tukey
1 bm L el e Giess 8 Gender gencer il [y < .
12 ¥ Homogeneity of variance test # Height cm) . I ] e WD Dnes
= e ——. | |# Sy ee1s 9 schefie Duncan
b B 4 Diastolc 8P | REGWF [ HochbergsGT2 [ Test

Welch 4 Totcofest Factor REGWQ [ Gabrel .

15 = #Res mmon. [ [ JEoe— el
18 Means plot

A
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One-Way ANOVA

A EEEE LR
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2
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Name e e K Label Vaes | Missng | Coumis|  Align Measure Role
1o Numetic = None 7 WRght  @Nomnal  input
2 race Numeric | Comparetieans > | Dbdeans. None 9 MR @MNomnal  input
3 lage Numeric | SeneralLinearblodel > | one. Sample T Test. None 8 =Rignt 2 scale N input
4 gender  Numeric | OcnerdizedLinearMlodels) | gy iniependert.Sampies T Test None 8 | Right &Nomnal  Input
5 weight Numeric | Mixed Wodels " | & paired Samples T Test None 8 |Right & Scale  Input
6 |height Numeric | Comelate " | @ one way aNova None 8 |Right & Scale N Input
7 sp Numeric |  Regression * e P None 8 | Right & Scale N Input
8 ldp Numeric | Loginear ’ rzm B8P None None 8 | Right # Scale  Input
9 choles Numeric | Neural Networks 2 ‘\:mieslem\ (mmolL)  None None 8 Right & Scale  Input
10 s Numeric Classty * (mmolL) None None 8 | Right # Scale  Input
1 bm Numeric | Dmenson Reduction > kgim2) None None 10 WRgt £ Scale  Input
2 ae >
13 Nonparametic Tests >
0 Forecastng »

15 Sl B
16 Mutipe Response ~ »
17 B Missing Value Analysis.

18 Mutiple Imputation »
D Complex Samples  »
El Quaity Control B
2 ROC Cure

2 e —

i

0|

Data\View  Variable View

(One-Way AN

BM SPSS Statstcs Processor i ready

Descriptives
Body weight (kg)
95% Confidence Interval for
Mean
N 'Mean gtd. Deviatioa Std. Error | Lower Bound UpperBound | Minimum | Maximum
Malay 32 || 69.250 147243 [ 26029 63.941 74.559 46.0 110.0
Chinese 33 || 67.864 115314 | 20074 63.775 71.952 45.0 105.5
Indian 35 || 76.909 14.0549) | 23757 72.081 81.737 48.4 103.4
Total 100 || 71.473 13.9677) | 1.3968 68.702 74.244 45.0 110.0
ANOVA
Body weight (k
y e () P v Ftestshows
um of .
Squares df Mean Square F Sig. tlfmtt,l/'"c s
Between Groups 1622133 2 811.067 4.447 014 significant
Within Groups 17692.484 97 182.397 difference boay
Total 19314.617 99 welght between
any two
groups of race
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One-Way ANOVA

v’ To decide which Post-hoe
testto choose, we have to
Body weight (kg) testfor equality of variances

Test of Homogeneity of Variances

Levens p— i.e. Howogeneity of
Statistic df1 df2 Sig. variances (Levene'stest)
1.592 2 97 209 v The significant difference is
Multiple Comparisons only for Chinesevs. indian
Dependent Variable: Body weight (kg) (P=0.026)
Scheffe
~ Mean 95% Confidence Interval
Difference (I-
() Race  (J) Race J) Std. Error Sig. Lower Bound | Upper Bound
Malay  Chinese 13864 | 3.3507 918 -6.944 9716
Indian -7.6586 | 33032 073 -15.870 553
Chinese  Malay 13864 | 33507 o 9.716 6.944
Indian -9.0449" | 32770 026 17192 -.898
Indian  Malay 76586 | 3.3032 073 -553 15.870
Chinese 9.0449" | 32770 026 898 17.192

* The mean difference is significant at the 0.05 level.

CORRELATION

Correlation

* Correlation coefficient depicts basic
relationship between two numerical variables
* To obtain Pearson’s correlation coefficients,
Spearman’s rho and Kendall’s tau-b
* Includes
— Bivariate
— Partial Correlations

— Computes distance statistics that measure
similarities or dissimilarities

Dr. Htike Myat Phyu

Bivariate Correlation

Pearson product-moment correlation coefficient

* measure of the strength and direction of
association that exists between two numerical
variables

* Assumption

— Both variables have normal distributions

— There is a linear relationship between the two
variables.

— If not normal, consider Spearman correlation

10/30/2013
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Bivariate Correlation

e +1to—-1

Strong negative
linear relationship

No linear
relationship
1

Strong positive
linear relationship

!
0

Bivariate Correlation

% o5 Numeic 1

Bivariate Correlation
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14 [0BP2  Numeric | Forecastng » ¥ Pearson [] Kendalls tau-b [ Spearman Missing Values
15 [CHOLES  Numeric |  Suvial ’ eetor © Exclude cases painwise
JONRes  meic |5 ik pempanse RS O Exclude cases listwise
17 it Numeric | g Missing Valve Analysis: ® Two-tailed © One-tailed =
B vis Numeric | ypeimpuaion >
19 vie Nomeric | Compexsompes > ¥ Flag significant correlations
2 v Nomeic | oy onrol N
e i o (coi) e ) |
2 2 Numeric [,
2 s Numeric 12 0 None 12 WRoM  &Nomnal  Ninput
% v Numeic 12 0 None 2 mRgM  &Nomnal S input

0 None. 1  Right Nominal Inout =

DataView Variable View

Biariate
7
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Bivariate Correlation
Correlations ( ] 0
- Correlation between 2
Body weight .
B | variables
Height (cm) Pearson Carrelation 07 . ,
Sig. (2-tailed) .399
Sum of Squares and 5822.035 906,517 e N
Cross-products 8 -
Covariance 48.925 7618 correlation not significantly
N '1 : differs
Bodyweight (kg)  Pearson Correlation KT Y - o
Sig. (2-tailed) 1399
B e ares and 906.517 | | 23375.202
Covariance 7618 196.431 e A
N 120 |\ 129/ Perfect correlation
with itself
\ J
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Non parametric tests (NPT) (OR)
Distribution Free Test

Dr. Htike Myat Phyu

Non-Parametric Test (NPT)

* are not concerned with population parameter

* do not depend on knowledge of distribution of
sampled population (non-normal distribution)

* when the assumptions of parametric tests can’t

be met

* “can be applied in study with small sample size

* fewer and weaker than those associated with
parametric tests” (Siegel & Castellan, 1988)

Simple non parametric tests

Discrete data

Continuous data

Bivariate analyses

* Chi-squared tests
* McNemar y?
* Fisher’s exact

* sign test, median test, rank sum test

* Wilcoxon Signed rank test for
location

* Mann Whitney U test

* Kolmogorov Smirnov test

* Kruskal Wallis test

* Friedmann test

* Spearman Ranks Order Correlation
Coefficient

» Kendall Rank Order Correlation
Coefficient

* Non parametric regression analysis

Variable (IV) Variable (DV) Test
PT (Normal) | NPT (Not Normal)
Categorical Categorical Chi-square
Categorical (2 pop) Numerical Independent sample | Mann-Whitney U test
t-test
Categorical (2 pop) Numerical Paired t-test Friedman test
(Paired)
Categorical (>2 pop) | Numerical One-way ANOVA Kruskal-Wallis test
Numerical (Normal) Numerical Pearson Correlation | Spearman
Coefficient test Correlation

Coefficient test

Dr. Htike Myat Phyu
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MANN-WHITNEY U TEST

Mann-Whitney U Test

J2 NCD risk factors sav [DataSet3] - 18WI SPSS Statistics Data it

1
2

3 Gender

4 Occupation Numeric
5 Income RM Numeric
6 DM_known Numeric
7 Hypertensi . Numeric
8 Smoking_st.. Numeric
9 WEIGHT  Numeric
10 HEIGHT  Numeric

1 seP1 Numeric
12 sBP2 Numeric
13 DBP1 Numeric
14 DBP2 Numeric
15 | CHOLES  Numeric
16 RBS Numeric
17 vt Numeric
18 V18 Numeric
19 V19 Numeric
20 v Numeric
21 w21 Numeric
2 2 Numeric
23 v Numeric
24 va4 Numeric
% s MNumeric

Compare Means

‘GeneralLinear Model

‘Generalzed Linear Models:

Mixed bodels

Conelate

Regression

Loginear

NeuralNetworks

Glassty

Dimension Reducton

Scale

Nonparametric Tests

Forecastng

Suvnal

Multile Response

ElMissing Value Analyss.
Muliple Imputaton
Complex Samples
Quaity Control

ROG Curye.

2 0

12 0
12 0

A One Sampe

A ndependent Samples

X Related Samples.
Legacy Diakgs

None

%3 Two-Independent-Samples Tests

Test Variable List:

@5 UN_Known 2] & Income_RM
& Hypertension_k.
ond
Nong| & Smoking_status
Nond | & WEIGHT
Nond | & HEIGHT
vond | # sBP1 Grouping Variable: Bmn ol [ 52 |
Nond |& SBP2 Gender(12) st
atistics

Nong | & DBP1 g Define Groups...
Nong —A===s — ¥ Descriptive (] Quartiles

Nong [ Test Type
Nongl | @ Mann-Whitney U

1 Kolmogorov-Smimov Z

Missing Values

Mann-Whitney U Test

* Use for two-group independent groups when
independent sample ‘t’ test can’t be used

Mann-Whitney U Test

Ranks

Total

Gender N Mean Rank | Sum of Ranks
Income_RM 1 46 63.50 2921.00
2 74 58.64 4339.00

120

© Exclude cases test-by-test

Nm: O Exclude cases listwise
d Help
b

- = #Scale  Input
| Echsqme SNomnal S input

Noy EBinomial &Nomnal Input

Nor TJRuns. & Nominal  Input

Nor [Hl1-SampleKS. &Nomnal  Ninput

Nor 812 ndependent Samples. &Nomnal S input

Not K independert Samples: &Nominal ™ Input

No B0 Reoted Sampls. &Nomnal  Ninput

Mol Rt Sarie. &Nomnal  input

Mot aNomnal  Sinout

I |

2 independent Samples

Data View Variable View

1BM SPSS Statstcs Processor is ready
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Test Statistics®

Income_RM

Mann-Whitney U
Wilcoxon W

Z

Asymp. Sig. (2-tailed)

1564.000
4339.000
-.749

i)

a. Grouping Variable: Gender

v Thereis no significant
difference between gender and
income.
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KRUSKAL-WALLIS H TEST

Kruskal-Wallis test

J2 NCD riskfoctors sav [DataSet3] - 18W PSS Statistcs Data Ecitor NN

[Fle Edt View Data Transform Analyze DirectMarketng Graphs Uites Add-ons Window

1D
2 Age

3 Gender

4 Occupation
5 Income_RM
6 |DM_known
7 Hypertensi
8 smoking st
9 WEIGHT
10 HEIGHT

11 sBP1

12 sBP2

13 DBP1

14 DBP2

15 |CHOLES
16 RBS
17t

18 vi8

19 V9

20 Vo

21 v

2 vz

23 Vs

24 v

% s

8 M v ,,4 Reports

B &
N w ) = & Income_RM
Type| s " [ Laber Values & hge
Numeric - None Not
Compare Means » & Gender

Numeric =z None Not

Nomeric | GenealLneartiodel > Nooe Mo | DM_known

Numeric Generalized Linear Models » | None Not & -

Numeric | Mxed Models O None Noi | &b Smoking_status Grouping Variable:

Numeric | Comelate ' None No [ WEIGHT

Numeric | Regresson 0 None Noi | & HEIGHT

Numeric | Loginear » None No | & SBPY = Define Range.

Numeric Neural Networks » None Noi

Numeric | Classty g None N [TestType

Numeric | Dmension Reducton > None No | KruskalWalisH ] Median

Numeric Scale. » None Not 1 Jonckhe

Numeric | Nonparametic Tests > [~ One Sample ==

Numeric | Forecasing > || A ndependent Samples:

Numeric | Suvial >

Nomeric | e Response
Numeic | 3 ssing Vo Anaysis

Numeric | pyipie imputation
Numeric

Complex Samples
Numeric | uaity Control
Numeric

Numeric

Numeric

Numeric
Numeric 12

Test Variable List

& Relsted Samples
Legacy Disgs

None
None
None
None
None
None
None
None:

2 [ Eovsauare

Nor (T Binomial
Nor| ZJRuns.

Nor

Sample K-S.

Nor 2 ndependent Samples.
Nor - [l K independent Samples.
NOt )2 Retated Sampes.

Nor
Mot

B K Reated Samples

& Scae
& Nominal
& Nominal
& Nominal
& Nominal
& Nominal
& Nominal
& Nominal
& Nominal
& Nominal

> mput
 Input
 Input
 Input
 Input
 Input
 Input
 Input
 Input
 lnout

Statistics

¥ Descriptive

Missing Values

14 Several Independent Sa.. | &3

© Exclude cases test by-test
O Exclude cases listwise

Quartiles

3 |

K Independ

Data View Variable View

BM SPSS Statstcs Processor i ready

Dr. Htike Myat Phyu

Kruskal-Wallis H test

* Kruskal-Wallis is one-way analysis of variance
(one way ANOVA) by ranks

* Use for kindependent samples (k is > 3)

Kruskal-Wallis test

Ranks

Qccupation N Mean Rank
Income_RM 1 20 85.75

2 41 64.67

3 4 60.63

4 55 48.20

Total 120

Test Statistics™°

Income_RM
Chi-Square 18.226 v Thereis significant difference
df 3 between occupation and
Asymp. Sig. ( 0@) income.

a. Kruskal Wallis
Test

h. Grouping Variable:
Occupation
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Descriptive Statistics

Frequency

Percentage

|
—

Categorical

Bar
Pie
|
Mean (SD)
Median(IQR)

| —
—

Variable

TAKE HOME MESSAGE

Numerical

Histogram, Line,

Dot, Box plot
| S —

Bivariate analyses
Variable (IV) Variable (DV) Test
PT (Normal) | NPT (Not Normal)
Categorical Categorical Chi-square
Categorical (2 pop) Numerical Independent sample | Mann-Whitney U test
t-test
Categorical (2 pop) Numerical Paired t-test Friedman test
(Paired)
Categorical (>2 pop) | Numerical One-way ANOVA Kruskal-Wallis test
Numerical (Normal) Numerical Pearson Correlation | Spearman
Coefficient test Correlation
Coefficient test
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