wilcoxon rank sum test sas

wilcoxon rank sum test sas is a nonparametric statistical method widely used
to compare two independent samples. It is an essential tool when the
assumptions for parametric tests, such as the t-test, are violated,
particularly the assumption of normality. This test evaluates whether one of
two groups tends to have larger values than the other without relying on the
data’s distribution. In SAS, conducting the Wilcoxon rank sum test is
straightforward and offers precise options for handling tied ranks and exact
p-values. This article provides a comprehensive guide on how to perform the
Wilcoxon rank sum test in SAS, interpreting its results, and understanding
its applications. Additionally, it explores the underlying theory and
practical considerations for using this test effectively in data analysis.

e Overview of the Wilcoxon Rank Sum Test

e Implementing the Wilcoxon Rank Sum Test in SAS

e Interpreting Wilcoxon Rank Sum Test Results in SAS

e Applications and Assumptions of the Wilcoxon Rank Sum Test

e Advanced Options and Troubleshooting in SAS

Overview of the Wilcoxon Rank Sum Test

The Wilcoxon rank sum test, also known as the Mann-Whitney U test, is a
nonparametric alternative to the independent samples t-test. It is used to
assess whether two independent samples come from populations with the same
distribution. Unlike parametric tests, it does not assume normality in the
data, making it suitable for ordinal data or continuous data that violate
normality assumptions.

Concept and Purpose

The test works by ranking all observations from both groups together and then
comparing the sum of ranks between the groups. If the distributions of the
two groups differ significantly, the sum of ranks will differ more than
expected under the null hypothesis. This test is particularly useful for
small sample sizes or when the data contain outliers that could affect
parametric tests.



Key Characteristics

e Nonparametric and distribution-free test
e Compares central tendencies without assuming a normal distribution
e Suitable for ordinal or continuous data

e Tests for differences in population distributions, not just medians

Implementing the Wilcoxon Rank Sum Test in SAS

Performing the Wilcoxon rank sum test in SAS involves using PROC NPARIWAY or
PROC RANK combined with PROC FREQ or PROC UNIVARIATE. SAS provides built-in
procedures that simplify the execution of this test with options for exact p-
values and handling tied data.

Using PROC NPAR1WAY

The most common and straightforward way to conduct the Wilcoxon rank sum test
in SAS is through the PROC NPAR1IWAY procedure. This procedure is designed for
nonparametric tests for one-way layouts, including the Wilcoxon rank sum test
when comparing two groups.

Example syntax:

proc nparlway data=dataset name wilcoxon;

class group variable;
e var response variable;

®* Irun,;

In this syntax, group variable is the categorical variable defining the two
groups, and response variable is the continuous or ordinal variable being
compared.



Options and Features in PROC NPAR1WAY

SAS allows several options within PROC NPAR1IWAY to customize the Wilcoxon
rank sum test:

e Exact p-values: Use the exact statement to request exact p-values when
sample sizes are small or when the asymptotic approximation is
questionable.

* Ties handling: The procedure automatically adjusts for tied ranks.

e Additional tests: Besides the Wilcoxon test, PROC NPARIWAY can perform
other rank-based tests such as the Kruskal-Wallis test for multiple
groups.

Interpreting Wilcoxon Rank Sum Test Results in
SAS

After running the Wilcoxon rank sum test in SAS, interpreting the output
correctly is crucial for making valid conclusions about your data. SAS
produces several key statistics that help evaluate the significance of the
test.

Test Statistics and P-values

The primary output of interest is the Wilcoxon rank sum statistic along with
its associated p-value. The p-value indicates the probability of observing
the data if the null hypothesis of identical distributions is true.

A low p-value (commonly less than 0.05) suggests that there is a
statistically significant difference between the two groups. SAS output also
provides the sum of ranks for each group, which can be useful for
understanding which group tends to have higher values.

Handling Ties and Exact Tests

When ties are present in the data, SAS adjusts the test statistics
accordingly. If exact p-values are requested, the output will include both
exact and asymptotic p-values, and it is generally recommended to rely on



exact p-values for small samples or heavily tied data.

Applications and Assumptions of the Wilcoxon
Rank Sum Test

The Wilcoxon rank sum test in SAS is widely used across various fields
including medicine, social sciences, and quality control. Understanding when
and why to use this test ensures accurate and meaningful analysis results.

Common Use Cases

e Comparing treatment effects between two independent groups in clinical
trials

e Analyzing survey responses with ordinal scales

e Evaluating differences in non-normally distributed continuous
measurements

e Testing hypotheses when sample sizes are small

Assumptions to Consider

Although the Wilcoxon rank sum test is nonparametric, it still requires
certain assumptions for valid results:

e Observations must be independent between groups
e The response variable should be at least ordinal

e The distributions of the two groups should have the same shape for the
test to specifically compare medians

Violating these assumptions can affect the interpretation of results and
should be carefully evaluated before conducting the test.



Advanced Options and Troubleshooting in SAS

SAS provides advanced features and options for users who require more control
over the Wilcoxon rank sum test or need to troubleshoot common issues
encountered during analysis.

Exact P-value Computation

For small sample sizes or when the data have many ties, relying on asymptotic
p-values can be misleading. Using the exact statement in PROC NPAR1WAY allows
SAS to compute exact p-values, improving the accuracy of significance
testing.

Dealing with Large Datasets

When working with large datasets, computational time for exact tests can
increase significantly. In such cases, SAS defaults to asymptotic methods but
still adjusts for ties. It is advisable to verify that the sample sizes are
sufficiently large for the approximation to be valid.

Common Errors and Solutions

e Missing class variables: Ensure the grouping variable is correctly
specified in the class statement.

e Non-numeric response variable: The variable specified in the var
statement must be numeric.

e Insufficient groups: The Wilcoxon rank sum test requires exactly two
independent groups; more than two groups require different tests.

Frequently Asked Questions

What is the Wilcoxon rank sum test used for in SAS?

The Wilcoxon rank sum test in SAS is used to compare two independent samples
to determine if they come from the same distribution, particularly when the
data do not meet the assumptions of a parametric test like the t-test.



How do I perform a Wilcoxon rank sum test in SAS?

You can perform a Wilcoxon rank sum test in SAS using the PROC NPARIWAY
procedure with the WILCOXON option. For example: PROC NPAR1WAY DATA=dataset
WILCOXON; CLASS group; VAR variable; RUN;

Which SAS procedure provides the Wilcoxon rank sum
test results?

The PROC NPAR1IWAY procedure in SAS provides the Wilcoxon rank sum test
results when the WILCOXON option is specified.

Can the Wilcoxon rank sum test in SAS handle tied
ranks?

Yes, the Wilcoxon rank sum test in SAS accounts for tied ranks appropriately
when calculating the test statistic and p-values.

What are the assumptions of the Wilcoxon rank sum
test in SAS?

The main assumptions are that the two samples are independent, the dependent
variable is at least ordinal, and the distributions have the same shape under
the null hypothesis.

How do I interpret the output of the Wilcoxon rank
sum test in SAS?

The output includes a test statistic and a p-value. A small p-value
(typically < 0.05) indicates a significant difference between the two groups'
distributions.

Is it possible to perform a one-sided Wilcoxon rank
sum test in SAS?

Yes, in PROC NPARIWAY you can specify the WILCOXON option with the SIDES=
parameter to perform one-sided tests, e.g., SIDES=U for upper tail or SIDES=L
for lower tail.

How do I specify the grouping variable for the
Wilcoxon rank sum test in SAS?

In PROC NPAR1IWAY, the grouping variable is specified in the CLASS statement,
which defines the two independent groups to be compared.



Can I use PROC UNIVARIATE to perform the Wilcoxon
rank sum test in SAS?

No, PROC UNIVARIATE does not perform the Wilcoxon rank sum test. You should
use PROC NPARIWAY with the WILCOXON option for this test.

Additional Resources

1. Applied Nonparametric Statistical Methods Using SAS

This book offers comprehensive coverage of nonparametric tests, including the
Wilcoxon rank sum test, with practical SAS implementations. It guides readers
through step-by-step procedures and SAS code examples, making it accessible
for statisticians and data analysts. Emphasis is placed on interpreting
results and understanding when nonparametric methods are appropriate.

2. Statistical Analysis with SAS: Nonparametric Methods

Focused on nonparametric statistical techniques, this book provides detailed
explanations of the Wilcoxon rank sum test along with SAS programming
examples. It covers theory and application, helping readers apply these
methods to real-world data. The book is ideal for students and professionals
seeking a practical approach to nonparametric analysis.

3. Practical Guide to Statistical Analysis Using SAS

A user-friendly resource that includes a section dedicated to rank-based
tests such as the Wilcoxon rank sum test. The book emphasizes SAS coding tips
and output interpretation, making it suitable for beginners and intermediate
users. It covers a variety of statistical tests, with clear examples and
exercises.

4. Nonparametric Statistical Methods in SAS: Theory and Practice

This text bridges the gap between nonparametric statistical theory and SAS
application, with an in-depth look at the Wilcoxon rank sum test. It explains
the assumptions, calculations, and SAS procedures necessary for
implementation. Readers gain insight into the strengths and limitations of
nonparametric tests.

5. Data Analysis Using SAS: Nonparametric Techniques

Targeting data analysts, this book focuses on nonparametric methods including
the Wilcoxon rank sum test, providing SAS code and output interpretation. It
includes practical examples from diverse fields to illustrate the utility of
these tests. The book also discusses when nonparametric approaches are
preferable over parametric ones.

6. Introduction to SAS for Nonparametric Statistics

Designed for beginners, this book introduces fundamental concepts of
nonparametric statistics with emphasis on the Wilcoxon rank sum test in SAS.
It offers clear, concise explanations and straightforward SAS code snippets.
The text is ideal for learners new to statistics or SAS programming.



7. Advanced SAS Programming for Statistical Analysis

While broadly covering advanced SAS programming techniques, this book
includes chapters on implementing nonparametric tests like the Wilcoxon rank
sum test. It focuses on efficient coding practices and advanced data
manipulation. The book is suited for experienced SAS users aiming to expand
their analytical toolkit.

8. SAS for Nonparametric Statistical Inference

This specialized text delves into nonparametric inference methods supported
by SAS, with a detailed focus on the Wilcoxon rank sum test. It covers
hypothesis testing, confidence intervals, and related SAS procedures. The
book is valuable for statisticians seeking rigorous nonparametric analysis
approaches.

9. Hands-0n Statistical Methods with SAS: Nonparametric Tests

A practical workbook-style guide that walks readers through implementing
nonparametric tests, including the Wilcoxon rank sum test, using SAS. It
provides exercises, datasets, and SAS code to reinforce learning. This hands-
on approach helps readers gain confidence in applying nonparametric methods
in real analyses.
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