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mann whitney sas is a widely used nonparametric statistical test that
evaluates whether two independent samples originate from the same
distribution. This test is particularly useful when the assumptions of
parametric tests, such as the t-test, are violated, especially in cases of
non-normal data or ordinal variables. SAS software provides robust procedures
and functions to perform the Mann-Whitney test efficiently, allowing
statisticians and data analysts to conduct rigorous hypothesis testing.
Understanding how to implement the Mann-Whitney test in SAS, interpret its
results, and recognize its applications is essential for data analysis in
various fields including healthcare, social sciences, and business analytics.
This article explores the Mann-Whitney test's theoretical basis, SAS
implementation techniques, interpretation of outputs, and practical
considerations to ensure accurate statistical analysis. The discussion will
also cover alternatives, assumptions, and troubleshooting tips in SAS
environments.
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Understanding the Mann-Whitney Test

The Mann-Whitney test, also known as the Mann-Whitney U test or Wilcoxon
rank-sum test, is a rank-based nonparametric test used to compare two
independent groups. It assesses whether one sample tends to have larger
values than the other, without assuming normal distribution of the data. This
makes it particularly useful for ordinal data or continuous data that violate
normality assumptions.

Purpose and Hypotheses

The primary goal of the Mann-Whitney test is to examine whether two



independent samples come from the same population distribution. The null
hypothesis (H0) states that the distributions of both groups are identical,
while the alternative hypothesis (H1) suggests a difference in distributions,
typically that one group tends to have larger or smaller values than the
other.

When to Use the Mann-Whitney Test

This test is appropriate when sample sizes are small, data are not normally
distributed, or measurement scales are ordinal rather than interval or ratio.
It is commonly applied in clinical trials, social science research, and other
fields where assumptions of parametric tests cannot be met.

Implementing Mann-Whitney Test in SAS

SAS offers several procedures to perform the Mann-Whitney test efficiently,
primarily through the PROC NPAR1WAY procedure. This procedure facilitates
nonparametric tests for one-way analyses, including the Wilcoxon rank-sum
test, which corresponds to the Mann-Whitney test.

Using PROC NPAR1WAY

The PROC NPAR1WAY procedure in SAS is designed to conduct nonparametric tests
for comparing two or more groups. The Wilcoxon option performs the Mann-
Whitney test for two independent samples. Key steps include specifying the
CLASS statement to define the groups and the VAR statement for the dependent
variable.

Specify the dataset using the DATA= option.

Use CLASS to define the grouping variable.

Apply VAR to indicate the variable to be tested.

Include the WILCOXON option to request the Mann-Whitney test.

Sample SAS Code

Below is an example SAS code snippet to perform the Mann-Whitney test using



PROC NPAR1WAY:

Load or prepare the dataset with two groups.1.

Invoke PROC NPAR1WAY with the WILCOXON option.2.

Review the output for test statistics and p-values.3.

Example:

proc npar1way data=dataset_name wilcoxon;

class group_variable;

var response_variable;

run;

Interpreting Mann-Whitney Test Results in SAS

After running the Mann-Whitney test in SAS, the output includes several
important statistics that help determine whether to reject the null
hypothesis. Understanding these results is vital for making informed
decisions based on the test.

Key Output Components

The SAS output for the Mann-Whitney test typically includes:

Wilcoxon Rank Sum Test Statistic (W): Reflects the sum of ranks for one
group.

Standardized Z-Value: The test statistic converted to a standard normal
distribution.

Asymptotic and Exact P-Values: Significance levels used to accept or
reject the null hypothesis.

Mean Ranks: Average ranks for each group, useful for understanding
direction of difference.



Decision Criteria

The null hypothesis is rejected if the p-value is less than the chosen
significance level (commonly 0.05), indicating a statistically significant
difference between the two groups. The direction of difference can be
inferred from the mean ranks or median values.

Assumptions and Limitations of the Mann-Whitney
Test

While the Mann-Whitney test is a flexible nonparametric method, it is
important to recognize its assumptions and limitations to ensure valid
results.

Assumptions

Independence: Observations should be independent within and between
groups.

Ordinal or Continuous Data: The test requires at least ordinal scale
measurements.

Similarity of Distribution Shapes: The test assumes that the
distributions have similar shapes for the test to compare medians
accurately.

Limitations

The Mann-Whitney test does not provide information about the magnitude of
difference or effect size directly. Additionally, if distributions differ in
shape or variance, interpretation of the test can be misleading.

Practical Applications and Examples

The Mann-Whitney test is frequently applied in real-world data analysis
scenarios where normality assumptions are in question or data are ordinal.
Examples include comparing treatment effects, survey responses, or



performance scores across two groups.

Example Scenario

In a clinical trial comparing two medications, the Mann-Whitney test may
assess whether patients receiving drug A have different symptom severity
scores than those receiving drug B, especially when the symptom scores are
not normally distributed.

Common Use Cases

Medical research comparing treatment groups

Social science studies assessing survey responses

Business analytics evaluating customer satisfaction ratings

Alternatives to the Mann-Whitney Test in SAS

Depending on the data characteristics and research questions, other
statistical tests may be more appropriate or complementary to the Mann-
Whitney test in SAS.

Parametric Alternatives

The independent samples t-test is the parametric counterpart used when data
meet normality assumptions and have equal variances.

Other Nonparametric Tests

Kruskal-Wallis Test: Extends the Mann-Whitney test to compare more than
two groups.

Wilcoxon Signed-Rank Test: For paired or matched samples instead of
independent samples.



In SAS, these alternatives can be conducted through PROC NPAR1WAY or PROC
TTEST depending on the test type and data structure.

Frequently Asked Questions

What is the Mann-Whitney test in SAS?
The Mann-Whitney test in SAS is a nonparametric statistical test used to
compare differences between two independent groups when the dependent
variable is either ordinal or continuous but not normally distributed. It is
implemented using PROC NPAR1WAY with the WILCOXON option.

How do you perform a Mann-Whitney U test in SAS?
You can perform a Mann-Whitney U test in SAS using PROC NPAR1WAY with the
WILCOXON option. For example: proc npar1way data=yourdata wilcoxon; class
group; var variable; run; This tests for differences in the variable between
the two groups.

What SAS procedure is used for the Mann-Whitney
test?
The SAS procedure used for the Mann-Whitney test is PROC NPAR1WAY with the
WILCOXON option, which performs nonparametric tests including the Mann-
Whitney U test.

Can PROC TTEST in SAS be used for Mann-Whitney test?
No, PROC TTEST in SAS is designed for parametric t-tests assuming normal
distribution. For the Mann-Whitney test, which is nonparametric, PROC
NPAR1WAY with the WILCOXON option should be used instead.

How to interpret Mann-Whitney test results in SAS
output?
In SAS output from PROC NPAR1WAY with WILCOXON, the Mann-Whitney test results
include the Wilcoxon rank sum statistic, U statistic, and associated p-value.
A small p-value (e.g., <0.05) indicates a significant difference between the
two groups.

What assumptions does the Mann-Whitney test in SAS
have?
The Mann-Whitney test in SAS assumes that observations are independent, the
dependent variable is ordinal or continuous, and the two groups have similar
distribution shapes. It does not assume normality.



How to handle tied ranks in Mann-Whitney test using
SAS?
PROC NPAR1WAY in SAS automatically handles tied ranks when performing the
Mann-Whitney test. The procedure adjusts the test statistics accordingly to
account for ties in the data.

Additional Resources
1. Mastering Mann-Whitney U Test in SAS: A Practical Guide
This book offers a comprehensive introduction to the Mann-Whitney U test
using SAS software. It covers the theoretical background of the test and
provides step-by-step instructions on how to perform it with real datasets.
Readers will learn to interpret results and apply the test in various
research scenarios, making it ideal for students and analysts new to
nonparametric statistics.

2. Nonparametric Statistical Methods with SAS: Mann-Whitney and Beyond
Focusing on nonparametric methods, this book delves into the Mann-Whitney U
test along with other related techniques using SAS. It explains when and why
to use nonparametric tests and illustrates the practical implementation with
SAS code examples. The book also discusses advanced topics such as exact
tests, ties, and multiple comparisons.

3. Applied Nonparametric Statistics Using SAS: The Mann-Whitney Approach
Designed for practitioners, this book emphasizes the application of the Mann-
Whitney U test in SAS for analyzing real-world data. It includes case studies
from various fields like medical research and social sciences. The text
guides readers through data preparation, hypothesis testing, and result
interpretation with clear SAS programming tips.

4. SAS Programming for the Mann-Whitney U Test and Other Rank-Based Tests
This resource focuses on programming strategies in SAS to implement the Mann-
Whitney U test along with other rank-based nonparametric tests. It explains
how to customize and automate hypothesis testing procedures, improving
efficiency in data analysis workflows. Readers will benefit from practical
coding examples and troubleshooting tips.

5. Statistical Analysis with SAS: Mann-Whitney U Test Explained
This book provides a detailed explanation of the Mann-Whitney U test within
the context of SAS statistical analysis. It covers assumptions, test
mechanics, and interpretation of output, complemented by SAS code snippets.
The book is suited for researchers who want to deepen their understanding of
nonparametric testing in SAS.

6. Nonparametric Tests in Clinical Trials: SAS Implementation of Mann-Whitney
U Test
Targeted at clinical researchers, this book explores the use of the Mann-
Whitney U test in clinical trial data analysis using SAS. It addresses



regulatory considerations, data handling, and reporting standards specific to
the healthcare industry. Practical examples help readers apply the test to
efficacy and safety endpoints.

7. Data Analysis with SAS: Mann-Whitney U Test and Nonparametric Methods
This text introduces foundational concepts in nonparametric data analysis
emphasizing the Mann-Whitney U test in SAS. It provides a balanced coverage
of statistical theory and SAS implementation, helping users develop robust
analytical skills. The book is suitable for graduate students and working
statisticians.

8. Advanced SAS Techniques for Nonparametric Testing: Mann-Whitney U and
Related Methods
For experienced SAS users, this book explores sophisticated approaches to
implementing the Mann-Whitney U test and other nonparametric procedures. It
covers optimization, macro programming, and integration with other
statistical methods. The book aims to enhance analytical capabilities in
complex data environments.

9. Introduction to Nonparametric Statistics with SAS: Focus on Mann-Whitney U
Test
This introductory guide walks readers through the basics of nonparametric
statistics, with a special focus on the Mann-Whitney U test using SAS. It
explains core concepts in an accessible manner and includes practical SAS
code for hands-on learning. Ideal for beginners, it helps build confidence in
applying nonparametric tests correctly.
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