12. Nonparametric Statistics

Objectives

¢ Calculate Mann-Whitney Test
¢ Calculate Wilcoxon’s Matched-Pairs Signed-Ranks Test
¢ Calculate Kruskal-Wallis One-Way ANOVA

¢ Calculate Friedman’s Rank Test for k Correlated Samples

Nonparametric statistics or distribution-free tesésthose that do not rely on
parameter estimates or precise assumptions about thbulisns of variables. In this
chapter we will learn how to use SPSS Nonparamettistita to compare 2
independent groups, 2 paired samples, k independent groups, dated samples.

Mann-Whitney Test

Let’s begin by comparing 2 independent groups using the Manmégyhltest.
We’'ll use the example presented in Table 20.1 in thdoekxt We want to compare the
number of stressful life events reported by cardiac ipEtiend orthopedic patients.

v Open stressful events.sav.

v SelectAnalyze/Nonparametric TestsTwo Independent Samples.

Test Variahle List:
& i & Data
K2
Grouping ariable:
| + | Groupt 2)
| Defing Groups... |
Test Type
Mann-yyhitney L D Holmogoroy-Smirnoy Z

[ | Mogzes extreme reactions [ | Wald-Walfowitz runs

x|

Options... |

| Ok || Paste || Reset || Cancel H Help

i Two-Independent-Samp x|

Statistics
[ ] quarties

Missing Values

(%) Exclude cases test-by-test

O Exclude cases listwise

| Cortinue || Cancel || Help

v Select data as thieest
Variable and group as the
Grouping Variable. Click
on Define Groups and
specify 1 forGroup 1 and 2
for Group 2, then click
Continue. Under Test-
Type, selecM ann-Whitney
U. Then click orOptions.

v UnderStatistics, select
Descriptives. Then click
Continue. In the main
dialog box, clickOk. The
output follows.



Descriptive Statistics

[+ hlean Std. Deviation Minimuim | Maximum
Data 11 36364 11.12001 oo 3z2.00
Group 11 1.4545 52223 1.00 2.00
Mann-Whitney Test
Ranks
Group [+ hMean Rank | Sum of Ranks
Diata Cardiac Fatient f 7.a0 445.00
mHon-cardiac Patient b 420 21.00
Total 11
Test Statistics®
Data
mann-whitney L G.000
Wilcoxon YWy 21.000
il -1.647
Asymp. Sig. (2-tailed) 00
Exact Sig. [2*(1-tailed 1268
Sig.)

a. Mot corrected for ties.
. Grouping Yariahle: Group

Compare this output to the results in Section 20.1 ofetkibook. Specifically,
focus on the row labeled Wilcoxon W in tlest Statisticstable. As you can see they
are the same. There is not a statistically sigmificifference in stressful life events for
the 2 groups. But if this is the Mann-Whitney test, whyldll you to look at
Wilcoxon’sW? The reason is that | cheated in the text. To aadkihty about two
Wilcoxon tests, | called this one the Mann-Whitney (Whg basically true) but showed
you how to calculate the Wilcoxon statistic. It hdhedoesn’t make any difference.

Wilcoxon’s Matched Pairs Signed-Ranks Test

Now, let's compare paired or related data. We willtheeexample illustrated in
Section 20.2 of the textbook. We will compare the volaiie left hippocampus in
twin pairs, one of whom is schizophrenic and one of wisonormal.

v Open Hippocampus Volume.sav.

v SelectAnalyze/Nonparametric Tests/2 Related Samples.




Test Pairs: | Cptions... ‘

@‘9 Pair Pair “ariablz1 Wariable?
§9 Motmal Ormil chiza.. +
@ st ] S v Select Normal and
. — Schizophrenic for the
é) Rank of absDiff [RaksDi... Ta Pal r S L Ig . Se|eCt
T‘;"““' Wilcoxon for Test Type.
Cgan Then, clickOk. The
Clseranar output follows.
(o128 | | Paste | | Reset | | Cancel | | Help
Descriptive Statistics
I Mean Std. Deviation | Minimum | Maximum
Harmal 14 1.76493 241480 1.25 2.08
Schiraphrenic 18 1.48600 a0126 1.02 2.0z2

Wilcoxon Signed Ranks Test

Ranks
M mMean Rank | Sum of Ranks
Schizophrenic - Mormal  Negative Ranks 144 7483 111.00
Fositive Ranks 10 4.00 4.00
Ties ne
Total 14

a. Schizophrenic = Marmal
b, Schizophrenic = Marmal
. Schizophrenic = Marmal

Test Statistics®
Schizophrenic
- Marmal
£ -2.84974
Agvmp. Sig. (2-tailed) 004

3. Based on positive ranks.
b Wilcoxon Signed Ranks Test

The Sum of Ranks column includes the T values. Contpara to the values in
the text. Note that the test statistic in SPS5 Regardless, the results are the same.
There is a significant difference in hippocampal volumevbeh normals and
schizophrenics..



Kruskal-Wallis One-Way ANOVA

Now let's compare more than 2 independent groups. |\W&elthe example

illustrated in Table 20.4 of the text, comparing the nunalb@roblems solved correctly
in one hour by people who received a depressant, stimolaplacebo drug.

v Open problem solving.sav.

v SelectAnalyze/Nonparametric Test/ K Independent Samples.

L=Tests for Several Independent Samples

Ed
Test Variable List |gp1|T| v Select problem as the
& i & Data — Test Variable and group
o Rerk |T| as theGrouping
|l Variable. Then, click on
Define Range.
| Grouping Yariakle:
| « | broup(? |
| Define Range. ..
Test Type
Kruskal-walliz H [ median

| Reset || Cancel || Helgp |
v Indicate 1 for theMinimum and 3 for the B
Maximum since there are 3 groups, identified Range for Grouping Variskle
as 1,2, and 3. Clic€ontinue. Mg
Maimum;
| Continue _” Cancel || Help |

v Kruskal-Wallis is already selected in the main dialog,tso just clickOk. The output
follows.

Kruskal-Wallis Test

Ranks

GROUP

Mean Rank

PROBLEM

1
2
3
Total

©

19

5.00
14.38
10.00




Test Statistics 2P

PROBLEM
Chi-Square 10.407
df 2
Asymp. Sig. .005

a. Kruskal Wallis Test
b. Grouping Variable: GROUP

As you can see these results agree with those texhewith minor differences in
the decimal places. This is due to rounding. Both detsalts support the conclusion
that problems solved correctly varied significantly by group.

Friedman’s Rank Test for K Related Samples

Now, let’s move on to an example wihelated samples. We’'ll use the data
presented in Table 20.5 of the textbook as an examplewahfteto see if reading time is
effected when reading pronouns that do not fit common gesteesotypes.
v Open pronouns.sav.

v SelectAnalyze/Nonparametric TestgK Related Samples.

i Tests for Several Related Samples x|
Y Jopme Ifg: e Camaes. | | ¥ Select She, He, and
& te They as th@ est
| They | Variables.
K2 Friedman is the

default forTest Type,
so we can cliclOk.
The output follows.

Test Type

Friedman |:| Kendall's W |:| Cochran's @

| QK J| Paste || Reset || Cancel || Hel
Ranks
Mean Rank
HESHE 2.00
SHEHE 2.64
NEUTTHEY 1.36

Test Statistics @

N 11
Chi-Square 8.909
df 2
Asymp. Sig. .012

a. Friedman Test



As you can see, the Chi Square value is in agreementheitbine in the text. We
can conclude that reading times are related to pronoudticons.

In this chapter, you learned to use SPSS to calculateoédice Nonparametric
Statistics included in the textbook. Complete thiotahg exercises to help you become
familiar with each.

Exercises

1. Usingbirthweight.sav, use the Mann-Whitney Test to compare the birthweight o
babies born to mothers who began prenatal care thitldetrimester to those who
began prenatal classes in the first trimester. Coemwaur results to the results
presented in Table 20.2 of the textbook. (Note: SPSS chtwe&sk with the
sum of the scores in tharger group (71), and thus, @and n are reversed. This
will give you the same z score, with the sign reveérdotice that z in the output
agrees with z in the text.)

2. Usinganorexia family therapy.sav (the same example used for the paired t-test in
Chapter 7 of this manual), compare the subjects’ weighapd post intervention
using Wilcoxon’s Matched Pairs Signed Ranks Test. \WWhatyou conclude?

3. Usingmaternal role adaptation.sav (the same example used for one-way
ANOVA in Chapter 8 of this manual), compare maternk ealaptation for the 3
groups of mothers using the Kruskal-Wallis ANOVA. What gan conclude?

4. UsingEysenck recall repeated.sav (the same example used for Repeated
Measures ANOVA in Chapter 10 of this manual), examinetfet of
processing condition on recall using Friedman’s Testatwwan you conclude?



