Week 6 Non-Parametric tests

Chi Square is for analyzing nominal data—categorical data

For Ordinal data, we have other non-parametric tests we can run:

Sign Test

Wicoxon Signed Rank Test

Wilcoxon Rank Sum Test

Kruskal-Wallis ANOVA by Ranks

Sign Test

The Sign Test is based on the sign (+ or -) of a difference between two related observations.

1) Two possible outcomes—One is a “success,” and one is a “failure.”

An increase in a test score = a “+.”

A decrease = “-.”

2) The probability of a success of any trial is .5.

3) Total number of trials is fixed.

4) Each trial is independent.

Hypothesis test for the Sign Test would look like this:

1) Ho=p≤ .50

Ha p>.50

2) Select a significance level (e.g. .10)

3) Test statistic= number of plus signs from experiment

4) Formulate decision rule using Binomial probability table; determine significant number of + signs =significant result

5) E.g. if n=14; number of successes for a p=.50 for significance level of .10=.029, so you need 11 successes or more to have a significant effect (see page 582)

If the number of plus or minus signs is more than n/2, you can use a z test:

Z= (X-.50)- µ/(=

Z=(X-.50)-.50n

      _________

          .50/(
Need to find a critical z.

Wilcoxon Signed-Rank Test is for small, paired samples

Is used to determine if the difference of the ranked (e.g. ordinal) data is significant

This requires many calculations to compute absolute differences (e.g. converting all differences to positive numbers); sum the absolute positive ranks, then use the smaller sum (positive absolute difference total or negative absolute difference total) in a t test.

Wilcoxon Rank Sum Test is an alternative to a t test.  It is based on the average rank.  Again it’s a lot of calculations and I suggest you let SAS do this!

Kruskal-Wallis ANOVA by Ranks

This is, again, a big long formula. It’s an ANOVA for ordinal data.  To use this test:

Samples must be independent

When computing the Kruskal-Wallis ANOVA:

All the samples are combined

The combined values are ordered low to high

The ordered values are replaced by ranks

