
wilcoxon signed rank test sas

wilcoxon signed rank test sas is a nonparametric statistical method widely
used for comparing paired or matched samples when the assumptions of the
paired t-test are not met. This test is particularly useful for analyzing
data that do not follow a normal distribution, making it a robust alternative
in many practical applications. In SAS, the Wilcoxon signed rank test can be
performed through various procedures, offering flexibility and precision in
hypothesis testing. This article explores the fundamental concepts behind the
Wilcoxon signed rank test, its implementation in SAS, and the interpretation
of results. Additionally, practical guidance on coding, assumptions, and
examples will be provided to enhance understanding and application. Readers
will gain insight into how this test fits within the broader context of
nonparametric methods and why it is favored in certain data analysis
scenarios. The following sections will detail the procedure and best
practices for conducting the Wilcoxon signed rank test in SAS environments.
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Implementing the Wilcoxon Signed Rank Test in SAS

Interpreting Results from SAS Output
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Understanding the Wilcoxon Signed Rank Test
The Wilcoxon signed rank test is a nonparametric statistical test designed to
compare two related samples, matched samples, or repeated measurements on a
single sample to assess whether their population mean ranks differ. Unlike
parametric tests such as the paired t-test, this test does not assume
normality of the differences between paired observations, making it suitable
for ordinal data or continuous data that violate normality assumptions. It
evaluates whether the median difference between pairs is zero, providing a
way to test hypotheses about matched pairs when data are not symmetrically
distributed.

When to Use the Wilcoxon Signed Rank Test
This test is appropriate in scenarios where:

Data are paired or matched samples, such as before-and-after



measurements.

The distribution of differences between pairs is not normal or unknown.

Data are ordinal or continuous but do not meet parametric test
assumptions.

Sample size is small, and the robustness of nonparametric methods is
preferred.

Statistical Hypotheses
The Wilcoxon signed rank test assesses the null hypothesis that the median of
the differences between pairs is zero against the alternative that it is not
zero (two-sided) or greater/less than zero (one-sided). This hypothesis
testing framework allows for evaluating changes or effects in paired study
designs without relying on parametric distribution assumptions.

Implementing the Wilcoxon Signed Rank Test in
SAS
SAS provides robust procedures to perform the Wilcoxon signed rank test,
primarily through PROC UNIVARIATE and PROC NPAR1WAY. These procedures enable
statisticians and data analysts to conduct hypothesis testing efficiently and
obtain detailed output for further interpretation. The following subsections
describe the main SAS procedures used and their integration for executing the
Wilcoxon signed rank test.

Using PROC UNIVARIATE
PROC UNIVARIATE is a versatile SAS procedure that can conduct the Wilcoxon
signed rank test by analyzing the differences between paired observations.
The differences must be computed in the data step or within the procedure
itself. The key syntax components include specifying the variable
representing the differences and requesting the Wilcoxon signed rank test
through the WIILCOXON option.

Example Syntax with PROC UNIVARIATE
Below is an example of SAS code illustrating the Wilcoxon signed rank test
implementation:

Create a new variable representing the difference between paired1.



observations.

Use PROC UNIVARIATE with the WILCOXON option.2.

Example:

data paired_data;

set original_data;

diff = before_measure - after_measure;

run;

proc univariate data=paired_data;

var diff;

wilcoxon;

run;

Using PROC NPAR1WAY
Another common method for performing the Wilcoxon signed rank test in SAS is
through the PROC NPAR1WAY procedure using the WILCOXON option. This procedure
is designed for nonparametric tests and can handle paired data by specifying
the appropriate class and analysis variables. It provides test statistics and
p-values directly related to the Wilcoxon signed rank test.

Example Syntax with PROC NPAR1WAY
Example SAS code for the signed rank test using PROC NPAR1WAY is as follows:

proc npar1way data=original_data wilcoxon;

class group_variable;

var measurement_variable;

run;

Note that this approach requires the data to be structured appropriately,
often with a grouping variable indicating paired observations.

Interpreting Results from SAS Output
The output generated by SAS procedures performing the Wilcoxon signed rank
test contains several key components that inform the statistical conclusions.



Understanding these elements is critical for accurate interpretation and
reporting of findings derived from the test.

Test Statistics and P-values
SAS output includes the Wilcoxon signed rank test statistic (W) or V, the
number of positive and negative differences, and the exact or asymptotic p-
value. The p-value indicates the probability of observing the given results
under the null hypothesis. A small p-value (commonly less than 0.05) leads to
rejection of the null hypothesis, suggesting a significant difference in
median ranks between paired observations.

Additional Output Details
Depending on the procedure and options specified, SAS output may also
provide:

Descriptive statistics of differences or paired variables.

Confidence intervals for the median of differences.

Normal scores and rank sums used in test calculations.

These details assist in deeper analysis and validation of the test results.

Assumptions and Limitations
While the Wilcoxon signed rank test is a powerful nonparametric tool, certain
assumptions and limitations should be acknowledged to ensure valid
application and interpretation.

Key Assumptions

Data are paired and observations are matched appropriately.

The differences between pairs are symmetrically distributed around the
median.

Pairs are independent of each other.

Data are measured at least on an ordinal scale.



Limitations
Some limitations include:

The test may have reduced power compared to parametric alternatives if
normality holds.

It is sensitive to the presence of ties and zero differences, which
require careful handling.

Interpretation focuses on median differences rather than means, which
may not be suitable for all research questions.

Practical Examples and Use Cases
Applying the Wilcoxon signed rank test in SAS is common in various fields
such as medicine, psychology, and social sciences where paired data arise
frequently. Typical use cases include pre- and post-treatment comparisons,
matched case-control studies, and repeated measures designs.

Example: Medical Treatment Effectiveness
In a clinical trial comparing blood pressure before and after administering a
new drug, the Wilcoxon signed rank test in SAS can determine whether the drug
significantly changes blood pressure levels without assuming normal
distribution. Analysts compute the differences between paired measurements
and use PROC UNIVARIATE or PROC NPAR1WAY to conduct the test.

Example: Psychological Assessment Scores
When evaluating changes in psychological scores following an intervention,
researchers may use the Wilcoxon signed rank test SAS procedures to analyze
ordinal or non-normally distributed data. This approach provides a reliable
method for assessing median score changes on paired samples.

Best Practices for Using Wilcoxon Signed Rank Test
in SAS

Verify data pairing and structure before analysis.

Check distribution of differences to confirm suitability of the test.

Use appropriate SAS procedures (PROC UNIVARIATE or PROC NPAR1WAY) based



on data format.

Interpret output carefully, focusing on p-values and test statistics.

Report findings with consideration of assumptions and limitations.

Frequently Asked Questions

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

How do I perform the 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. For example: proc univariate
data=yourdata; var yourvariable; paired yourvariable*group; run; This will
provide the Wilcoxon Signed Rank Test results for paired data.

Can PROC NPAR1WAY be used for the Wilcoxon Signed
Rank Test in SAS?
Yes, PROC NPAR1WAY in SAS can be used to perform the Wilcoxon Signed Rank
Test by specifying the WILCOXON option for paired data. For example: proc
npar1way data=yourdata wilcoxon; class group; var yourvariable; run; This
procedure is particularly useful for non-parametric tests including Wilcoxon
Signed Rank.

What are the assumptions of the Wilcoxon Signed Rank
Test in SAS?
The main assumptions for the Wilcoxon Signed Rank Test in SAS are: the data
are paired and come from the same population, the pairs are chosen randomly
and independently, the differences between pairs are symmetrically
distributed, and the measurement scale is at least ordinal.

How do I interpret the output of the Wilcoxon Signed
Rank Test in SAS?
In the SAS output for the Wilcoxon Signed Rank Test, focus on the Wilcoxon



Signed Rank Test statistic and its corresponding p-value. A small p-value
(typically < 0.05) indicates that there is a significant difference between
the paired samples. The sign of the test statistic helps identify the
direction of the difference.

Additional Resources
1. Applied Nonparametric Statistical Methods Using SAS
This book provides a comprehensive introduction to nonparametric statistical
techniques, including the Wilcoxon signed rank test, with practical examples
using SAS software. It is ideal for practitioners and researchers who want to
apply nonparametric methods to real-world data. The text includes step-by-
step instructions and SAS code to facilitate learning and implementation.

2. Nonparametric Statistical Methods with SAS: Theory and Practice
Focusing on theory and application, this book covers a range of nonparametric
tests such as the Wilcoxon signed rank test. It explains the statistical
foundations and demonstrates how to perform these tests in SAS. The book is
suitable for statisticians and data analysts seeking to deepen their
understanding of nonparametric analysis.

3. SAS Essentials: Mastering Statistical Analysis Using SAS
This practical guide introduces various statistical methods, including the
Wilcoxon signed rank test, with detailed SAS programming examples. It caters
to beginners and intermediate users aiming to enhance their SAS skills in
hypothesis testing and data analysis. The book emphasizes hands-on learning
with real datasets.

4. Introduction to Nonparametric Statistics with SAS
Designed for students and professionals, this book offers an accessible
introduction to nonparametric tests, highlighting the Wilcoxon signed rank
test. It includes clear explanations, graphical illustrations, and SAS code
snippets for implementation. The book helps readers understand when and how
to apply nonparametric methods effectively.

5. Practical Guide to Statistical Analysis Using SAS
This guide covers essential statistical tests, including the Wilcoxon signed
rank test, with a focus on practical application in SAS. It provides case
studies and examples that demonstrate the interpretation of results. The book
is a valuable resource for applied statisticians and researchers in various
fields.

6. Statistical Methods for Health Sciences Using SAS
Targeting health science professionals, this book explains statistical
methods such as the Wilcoxon signed rank test in the context of medical
research. It offers SAS programming guidance and discusses how to handle
clinical trial data. This resource bridges the gap between statistical theory
and application in healthcare.

7. Data Analysis and Statistical Inference with SAS



This comprehensive text includes coverage of nonparametric tests, including
the Wilcoxon signed rank test, within broader statistical inference topics.
It emphasizes data analysis workflows using SAS, supporting readers in making
informed decisions based on data. The book is suitable for advanced students
and professionals.

8. Biostatistics Using SAS: A Practical Approach
Focusing on biostatistics, this book incorporates the Wilcoxon signed rank
test as part of its nonparametric methods chapter. It provides practical
examples relevant to biological and medical data analysis, accompanied by SAS
code. Readers gain insights into applying statistical techniques in
biostatistical research.

9. Handbook of Nonparametric Statistical Methods with SAS
This handbook serves as an extensive reference covering a wide range of
nonparametric procedures, including the Wilcoxon signed rank test,
implemented in SAS. It offers detailed explanations, algorithmic insights,
and code examples. The book is ideal for statisticians seeking an in-depth
understanding of nonparametric methods in SAS.
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