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Nonparametric Statistical Methods

Analysis of Ranked Data
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Some Nonparametric Tests:

@ Kolmogorov Smirnov Test

B Sign Test

B McNemar’s Test

B Spearman’s Rank Correlation

@ Mann-Whitney Test

® Wilcoxon Signed-Rank Test for a Paired Experiment

@ Kruskal-Wallis Test for comparison of 3 groups or more.
® Friedman Test for Randomized Block Designs
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Mann Whitney U test

Assumptions

1. There are two independent samples that
were randomly selected.

2. There is no requirement that the two
populations have a normal distribution
or any other particular distribution.
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Ranks
Drug type N Mean Rank |Sum of Ranks
Patient's Improvement [DrugA 11.88 95.00
Status
Drug B 10 7.60 76.00
Total 18

Test Statistics®

Patient's Improvement
Status

Mann-Whitney U

21.000

Wilcoxon W

76.000

z

-1.690

Asymp. Sig. (2-tailed)

091

Exact Sig. [2*(1-tailed Sig.)]

1012

la. Not corrected for ies.

lb- Grouping Variable: Drug type.
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Wilcoxon
Signed-Ranks
Test

Definition

The Wilcoxon signed-ranks test is a
nonparametric test that uses ranks of
sample data consisting of matched pairs.

It is used to test for differences in the
population distributions.
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Visual Analogue Scale (VAS) ‘
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Procedure for Finding the Value of the Test
Statistic

Step 1:

For each pair of data, find the
difference d by subtracting the
second score from the first, Keep
signs, but discard any pairs for
which d= 0.

Drug | Placebo Difference
Drug -Placebo (d)
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Procedure for Finding the Value of the Test
Statistic

Step 2:

Ignore the signs of the differences, then
sort the differences from lowest to
highest and replace the differences by
the corresponding rank value. When
differences have the same numerical
value, assign to them the mean of the
ranks involved the tie.

Drug Placebo | Difference | Rank
(d)
Yo V.o —f¥ 8
4 AY -Yy 4
¥ 1 -f5 9
(A (A 0
) o ¥ ¥ 1
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7.A ? +r A 2
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¥y A -va 5

Procedure for Finding the Value of the Test
Statistic

Step 3:

Attach to each rank the sign difference
from which it came. Thatis, insert
those signs that were ignored in step 2.
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Procedure for Finding the Value of the Test
Statistic

Step 5:

Let T be the smaller of the two sums
found in step 4. Either sum could be
used, but for a simplified procedure we
arbitrarily select the smaller of the two
sums.

Notation

T = the smaller of the following two
sums:

T~ =The sum of the absolute values
of the negative ranks

T+ =The sum of the positive ranks
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Ranks
N Mean Rank Sum of Ranks
Pain after taking drug (VAS) - [Negative Ranks 7a 5.71 40.00
Pain after taking placebo (VAS) 5o > 250 500
Ties 1°
Total 10

[a. Pain after taking drug (VAS) < Pain after taking placebo (VAS)

lb- Pain after taking drug (VAS) > Pain after taking placebo (VAS)

[c- Pain after taking drug (VAS) = Pain after taking placebo (VAS)

Test Statistics®

Pain after taking drug|
(VAS) - Pain after
taking placebo (VAS)
Iz -2.0752

ymp. Sig. (2-taile .038
a. Based on positive ranks.
b. Wilcoxon Signed Ranks Test




