
wilcoxon signed rank test in sas

wilcoxon signed rank test in sas is a widely used nonparametric statistical
method for comparing paired or matched samples when the data does not
necessarily follow a normal distribution. This test is particularly useful
for analyzing before-and-after measurements or matched subjects in clinical
trials, psychological studies, and other fields where parametric assumptions
may be violated. SAS software provides robust procedures and options to
perform the Wilcoxon signed rank test efficiently, allowing researchers and
analysts to draw meaningful conclusions from their data. This article
explores the theoretical background, implementation techniques,
interpretation of results, and practical examples of using the Wilcoxon
signed rank test in SAS. It also discusses the assumptions, advantages, and
limitations of the test within SAS’s analytical framework. By understanding
how to correctly apply the Wilcoxon signed rank test in SAS, users can
enhance their data analysis workflows and ensure accurate statistical
inference. Below is the detailed table of contents outlining the main topics
covered in this comprehensive guide.
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Overview of the Wilcoxon Signed Rank Test

The Wilcoxon signed rank test is a nonparametric alternative to the paired t-
test, designed to evaluate whether the median difference between paired
observations is zero. Unlike parametric tests, it does not require the
assumption of normally distributed differences, making it suitable for
ordinal data or data with outliers. This test ranks the absolute differences
between pairs, assigns signs based on the direction of change, and calculates
a test statistic from these signed ranks.



Purpose and Applications

The primary objective of the Wilcoxon signed rank test is to test the
hypothesis that the median difference between paired observations is zero. It
is commonly applied in scenarios such as:

Comparing pre-treatment and post-treatment measurements in medical
studies

Assessing changes in behavioral or psychological test scores

Analyzing matched case-control data

Evaluating the effect of interventions where measurement scales are
ordinal or non-normal

Statistical Background

The test operates by ranking the absolute differences between paired samples,
ignoring zero differences. The ranks are then assigned positive or negative
signs based on the direction of the difference. The sum of positive and
negative ranks is calculated, and the smaller of these sums is used as the
test statistic. The distribution of this statistic under the null hypothesis
allows for determining statistical significance.

Implementing the Wilcoxon Signed Rank Test in
SAS

SAS software offers several procedures to conduct the Wilcoxon signed rank
test, with PROC UNIVARIATE being the most commonly used. This procedure
supports nonparametric tests and provides detailed statistical output,
including test statistics and p-values.

Using PROC UNIVARIATE

The Wilcoxon signed rank test can be executed using PROC UNIVARIATE by
specifying the var statement for the variable containing the differences
between paired observations. The wilcoxon option within the var statement
triggers the test. For example:



Calculate the difference between paired observations and create a new1.
variable.

Use PROC UNIVARIATE with the wilcoxon option to perform the test.2.

Code example:

proc univariate data=your_data;

var difference_variable;

wilcoxon;

run;

Using PROC NPAR1WAY

Another SAS procedure that supports the Wilcoxon signed rank test is PROC
NPAR1WAY, which is designed for nonparametric one-way analysis of variance.
When used with the wilcoxon option, it can perform the signed rank test on
paired data by specifying a grouping variable or by analyzing difference
scores.

Interpreting SAS Output for the Wilcoxon Signed
Rank Test

Understanding the output generated by SAS is crucial to correctly
interpreting the test results. SAS provides detailed statistics including
test statistics, p-values, and descriptive summaries.

Key Output Components

Test Statistic (W or V): The sum of signed ranks, used to determine the
significance of the median difference.

Exact or Approximate P-Value: Indicates the probability of observing the
data assuming the null hypothesis is true. A small p-value (commonly <
0.05) suggests rejecting the null hypothesis.



Descriptive Statistics: Median, mean, and standard deviation of the
differences to provide context.

Decision Making

Interpretation involves comparing the p-value against a predefined
significance level. If the p-value is less than the significance threshold,
the null hypothesis of zero median difference is rejected, suggesting a
statistically significant change between paired observations.

Assumptions and Considerations

Although the Wilcoxon signed rank test is nonparametric and less restrictive
than parametric tests, certain assumptions remain important to ensure valid
results.

Assumptions

Paired Observations: Data must be paired or matched, with each pair
representing related samples.

Symmetry of Differences: The differences between pairs should be
symmetrically distributed around the median.

Ordinal or Continuous Scale: Data should be measured at least on an
ordinal scale to allow ranking.

Independence: Pairs must be independent of each other.

Potential Limitations

While the Wilcoxon signed rank test is robust, it may have reduced power
compared to parametric tests when normality assumptions are met.
Additionally, handling tied ranks and zero differences requires careful
consideration, as SAS appropriately excludes zero differences by default.



Practical Examples Using SAS

Applying the Wilcoxon signed rank test in real-world scenarios showcases its
utility and SAS’s capabilities in simplifying the analysis process.

Example 1: Pre-Post Treatment Comparison

Consider a clinical trial measuring blood pressure before and after
administering a new medication. The differences between pre-treatment and
post-treatment readings can be analyzed using PROC UNIVARIATE to test if the
medication significantly affects blood pressure.

Example 2: Matched Pair Psychological Scores

In psychological research, participants may be tested under two conditions.
Using the Wilcoxon signed rank test in SAS, researchers can determine whether
there is a significant shift in scores between the two conditions without
assuming normality.

Advantages and Limitations of the Wilcoxon
Signed Rank Test in SAS

The Wilcoxon signed rank test offers several advantages when implemented in
SAS, but it also has certain limitations that users should be aware of.

Advantages

Does not require normal distribution of differences, making it flexible
for various data types.

Robust to outliers and non-interval data.

Supported by SAS with straightforward procedures and comprehensive
output.

Can handle small sample sizes effectively.



Limitations

Assumes symmetry in the distribution of differences, which may not
always hold.

Less powerful than parametric alternatives if normality is satisfied.

Handling of tied ranks and zero differences can complicate
interpretation.

Requires careful preprocessing to compute difference variables
correctly.

Frequently Asked Questions

What is the Wilcoxon Signed Rank Test used for in
SAS?
The Wilcoxon Signed Rank Test in SAS is used to compare paired or matched
samples to assess whether their population mean ranks differ, serving as a
non-parametric alternative to the paired t-test when the data does not meet
normality assumptions.

How do you perform a Wilcoxon Signed Rank Test in
SAS?
You can perform the Wilcoxon Signed Rank Test in SAS using the PROC
UNIVARIATE procedure with the WILCOXON option, specifying the paired samples
or differences accordingly.

Can PROC UNIVARIATE in SAS be used to conduct a
Wilcoxon Signed Rank Test?
Yes, PROC UNIVARIATE supports the Wilcoxon Signed Rank Test through the
WILCOXON option when analyzing paired data or differences.

What is the SAS code example for running a Wilcoxon
Signed Rank Test?
An example code snippet is:

proc univariate data=yourdata;
var difference_variable;



ods select WilcoxonTest;
run;

where 'difference_variable' represents the differences between paired
observations.

How do you interpret the results of the Wilcoxon
Signed Rank Test output in SAS?
In the SAS output, the Wilcoxon Signed Rank Test provides a test statistic
and a p-value. A small p-value (typically < 0.05) indicates a significant
difference in median ranks between paired samples.

Is there a way to perform the Wilcoxon Signed Rank
Test for multiple pairs in SAS?
Yes, by restructuring the data to have difference variables for each pair and
then running PROC UNIVARIATE with the WILCOXON option on each difference
variable, or by using macros to iterate through pairs.

What are the assumptions for using the Wilcoxon
Signed Rank Test in SAS?
The main assumptions are that the data consists of paired observations, the
differences between pairs are symmetrically distributed around the median,
and the measurement scale is at least ordinal.

Additional Resources
1. Applied Nonparametric Statistical Methods Using SAS
This book provides a comprehensive introduction to nonparametric methods,
including the Wilcoxon signed rank test, with practical examples implemented
in SAS. It is ideal for statisticians and researchers who want to apply
robust statistical techniques without assuming normality. The text includes
step-by-step SAS code and interpretation of results, making it accessible for
beginners and advanced users alike.

2. Nonparametric Statistics with SAS: A Practical Guide
Focusing on nonparametric tests such as the Wilcoxon signed rank test, this
guide offers detailed explanations and SAS programming examples. It helps
readers understand when and how to use nonparametric tests in real-world data
analysis scenarios. The book is particularly useful for practitioners in
medical and social sciences.

3. Statistical Analysis Using SAS: Nonparametric Methods and Applications
This book covers a wide range of nonparametric tests, including the Wilcoxon
signed rank test, emphasizing their implementation in SAS. It features case



studies and datasets to illustrate the application of these methods. Readers
will learn how to conduct hypothesis testing and interpret SAS output
effectively.

4. Introduction to Nonparametric Statistics in SAS
Designed for beginners, this book presents the theory and application of
nonparametric tests such as the Wilcoxon signed rank test using SAS software.
It provides clear explanations of test assumptions, procedures, and result
interpretation. The book includes practical exercises and SAS code snippets
for hands-on learning.

5. Data Analysis and Statistical Methods: Nonparametric Tests in SAS
This title explores nonparametric testing methodologies with a focus on SAS
programming, including the Wilcoxon signed rank test. It offers a practical
approach to analyzing data that do not meet parametric assumptions. The book
is suitable for students, researchers, and analysts looking to expand their
statistical toolkit.

6. SAS Procedures for Nonparametric Statistical Tests
Covering a variety of nonparametric tests, this book provides in-depth
guidance on performing the Wilcoxon signed rank test using SAS procedures. It
explains the syntax, options, and output interpretation in detail. The text
is designed for users who want to enhance their SAS proficiency in
statistical testing.

7. Practical Guide to SAS Nonparametric Procedures
This guidebook offers practical insights into nonparametric tests, including
the Wilcoxon signed rank test, with emphasis on SAS implementation. It
includes real datasets and example code to demonstrate how to conduct and
interpret tests. The book serves as a handy reference for applied
statisticians and data analysts.

8. Advanced Statistical Techniques in SAS: Focus on Nonparametric Tests
Aimed at advanced users, this book delves into sophisticated nonparametric
testing methods such as the Wilcoxon signed rank test with SAS. It discusses
theoretical foundations alongside practical SAS coding and output analysis.
The book is ideal for researchers dealing with complex data structures and
non-normal distributions.

9. Using SAS for Biostatistics: Nonparametric Methods and Tests
This book targets biostatisticians and health researchers, providing a
thorough overview of nonparametric tests including the Wilcoxon signed rank
test implemented in SAS. It explains the rationale behind nonparametric
approaches and guides readers through SAS programming and interpretation. The
book includes numerous examples from biomedical research to illustrate
concepts.
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