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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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:

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

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



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

e 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:

1. Create a new variable representing the difference between paired observations.

2. Use PROC UNIVARIATE with the WILCOXON option.

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 nparlway 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:

e Descriptive statistics of differences or paired variables.
e Confidence intervals for the median of differences.

e 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:

e 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.

e 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

e Verify data pairing and structure before analysis.
e Check distribution of differences to confirm suitability of the test.

e Use appropriate SAS procedures (PROC UNIVARIATE or PROC NPAR1WAY) based
on data format.

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

e 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 nparlway
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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Stata formats), the new edition now includes a chapter on data literacy and data ethics, as well as
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teaches the fundamentals of statistics, from designing your experiment through calculating logistic
regressions. Serving as an introduction to many common statistical tests and principles, it explains
concepts in a non-technical way with little math and very few formulas. Once the basic statistical
concepts are covered, the book then demonstrates how to use them with SAS Studio and SAS
University Edition’s easy point-and-click interface. Topics included in this book are: How to install
and use SAS University Edition Descriptive statistics One-sample tests T tests (for independent or
paired samples) One-way analysis of variance (ANOVA) N-way ANOVA Correlation analysis Simple
and multiple linear regression Binary logistic regression Categorical data, including two-way tables
and chi-square Power and sample size calculations Questions are provided to test your knowledge
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2010-01-30 Hot on the heels of the 3rd edition of Andy Field's award-winning Discovering Statistics
Using SPSS comes this brand new version for students using SAS®. Andy has teamed up with a
co-author, Jeremy Miles, to adapt the book with all the most up-to-date commands and programming
language from SAS® 9.2. If you're using SAS®, this is the only book on statistics that you will need!
The book provides a comprehensive collection of statistical methods, tests and procedures, covering
everything you're likely to need to know for your course, all presented in Andy’s accessible and
humourous writing style. Suitable for those new to statistics as well as students on intermediate and
more advanced courses, the book walks students through from basic to advanced level concepts, all
the while reinforcing knowledge through the use of SAS®. A ‘cast of characters’ supports the
learning process throughout the book, from providing tips on how to enter data in SAS® properly to
testing knowledge covered in chapters interactively, and ‘real world” and invented examples
illustrate the concepts and make the techniques come alive. The book’s companion website (see link
above) provides students with a wide range of invented and real published research datasets.
Lecturers can find multiple choice questions and PowerPoint slides for each chapter to support their
teaching.

wilcoxon signed rank test sas: R for SAS and SPSS Users Robert A. Muenchen, 2009-03-02
While SAS and SPSS have many things in common, R is very different. My goal in writing this book
is to help you translate what you know about SAS or SPSS into a working knowledge of R as quickly
and easily as possible. I point out how they differ using terminology with which you are familiar, and
show you which add-on packages will provide results most like those from SAS or SPSS. I provide
many example programs done in SAS, SPSS, and R so that you can see how they compare topic by
topic. When finished, you should be able to use R to: Read data from various types of text files and
SAS/SPSS datasets. Manage your data through transformations or recodes, as well as splitting,
merging and restructuring data sets. Create publication quality graphs including bar, histogram, pie,
line, scatter, regression, box, error bar, and interaction plots. Perform the basic types of analyses to
measure strength of association and group differences, and be able to know where to turn to cover
much more complex methods.

wilcoxon signed rank test sas: Statistics with Applications in Biology and Geology Preben
Blaesild, Jorgen Granfeldt, 2018-10-03 The use of statistics is fundamental to many endeavors in
biology and geology. For students and professionals in these fields, there is no better way to build a
statistical background than to present the concepts and techniques in a context relevant to their
interests. Statistics with Applications in Biology and Geology provides a practical introduction to
using fundamental parametric statistical models frequently applied to data analysis in biology and
geology. Based on material developed for an introductory statistics course and classroom tested for
nearly 10 years, this treatment establishes a firm basis in models, the likelihood method, and
numeracy. The models addressed include one sample, two samples, one- and two-way analysis of
variance, and linear regression for normal data and similar models for binomial, multinomial, and
Poisson data. Building on the familiarity developed with those models, the generalized linear models
are introduced, making it possible for readers to handle fairly complicated models for both
continuous and discrete data. Models for directional data are treated as well. The emphasis is on
parametric models, but the book also includes a chapter on the most important nonparametric tests.
This presentation incorporates the use of the SAS statistical software package, which authors use to
illustrate all of the statistical tools described. However, to reinforce understanding of the basic
concepts, calculations for the simplest models are also worked through by hand. SAS programs and
the data used in the examples and exercises are available on the Internet.

wilcoxon signed rank test sas: Water-resources Investigations Report, 1996

wilcoxon signed rank test sas: Introduction to Biostatistics Ronald N. Forthofer, Eun Sul
Lee, 2014-05-19 The Biostatistics course is often found in the schools of public Health, medical
schools, and, occasionally, in statistics and biology departments. The population of students in these




courses is a diverse one, with varying preparedness. Introduction to Biostatistics assumes the reader
has at least two years of high school algebra, but no previous exposure to statistics is required.
Written for individuals who might be fearful of mathematics, this book minimizes the technical
difficulties and emphasizes the importance of statistics in scientific investigation. An understanding
of underlying design and analysis is stressed. The limitations of the research, design and analytical
techniques are discussed, allowing the reader to accurately interpret results. Real data, both
processed and raw, are used extensively in examples and exercises. Statistical computing packages -
MINITAB, SAS and Stata - are integrated. The use of the computer and software allows a sharper
focus on the concepts, letting the computer do the necessary number-crunching. - Emphasizes
underlying statistical concepts more than competing texts - Focuses on experimental design and
analysis, at an elementary level - Includes an introduction to linear correlation and regression -
Statistics are central: probability is downplayed - Presents life tables and survival analysis -
Appendix with solutions to many exercises - Special instructor's manual with solution to all exercises

wilcoxon signed rank test sas: Cross-over Trials in Clinical Research Stephen S. Senn,
2003-07-25 Cross-over trials are an important class of design used in the pharmaceutical industry
and medical research, and their use continues to grow. Cross-over Trials in Clinical Research,
Second Edition has been fully updated to include the latest methodology used in the design and
analysis of cross-over trials. It includes more background material, greater coverage of important
statistical techniques, including Bayesian methods, and discussion of analysis using a number of
statistical software packages. * Comprehensive coverage of the design and analysis of cross-over
trials. * Each technique is carefully explained and the mathematics is kept to a minimum. * Features
many real and original examples, taken from the author's vast experience. * Includes discussion of
analysis using SAS, S-Plus and, GenStat, StatXact and Excel. * Written in a style suitable for
statisticians and physicians alike. * Computer programs to accompany the examples in the book can
be downloaded from the Web Primarily aimed at statisticians and researchers working in the
pharmaceutical industry, the book will also appeal to physicians involved in clinical research and
students of medical statistics.
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Applications Piotr Jedrzejowicz, Ngoc Thanh Nguyen, Kiem Hoang, 2011-09-13 The two-volume set
LNAI 6922 and LNAI 6923 constitutes the refereed proceedings of the Third International
Conference on Computational Collective Intelligence, ICCCI 2011, held in Gdynia, Poland, in
September 2011. The 112 papers in this two volume set presented together with 3 keynote speeches
were carefully reviewed and selected from 300 submissions. The papers are organized in topical
sections on knowledge management, machine learning and applications, autonomous and collective
decision-making, collective computations and optimization, Web services and semantic Web, social
networks and computational swarm intelligence and applications.
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Progress Peggy D. McCardle, Sandra McCune, James A. Griffin, 2020-05-05

wilcoxon signed rank test sas: Fundamentals of Epidemiology and Biostatistics Ray M.
Merrill, 2013 Includes fold-out companion website information guide.
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wilcoxon signed rank test sas: Journal of the National Cancer Institute , 2007-12 Each
issue is packed with extensive news about important cancer related science, policy, politics and
people. Plus, there are editorials and reviews by experts in the field, book reviews, and commentary
on timely topics.

wilcoxon signed rank test sas: Mathematical Statistics with Applications in R Kandethody M.
Ramachandran, Chris P. Tsokos, 2014-09-14 Mathematical Statistics with Applications in R, Second




Edition, offers a modern calculus-based theoretical introduction to mathematical statistics and
applications. The book covers many modern statistical computational and simulation concepts that
are not covered in other texts, such as the Jackknife, bootstrap methods, the EM algorithms, and
Markov chain Monte Carlo (MCMC) methods such as the Metropolis algorithm, Metropolis-Hastings
algorithm and the Gibbs sampler. By combining the discussion on the theory of statistics with a
wealth of real-world applications, the book helps students to approach statistical problem solving in
a logical manner.This book provides a step-by-step procedure to solve real problems, making the
topic more accessible. It includes goodness of fit methods to identify the probability distribution that
characterizes the probabilistic behavior or a given set of data. Exercises as well as practical,
real-world chapter projects are included, and each chapter has an optional section on using Minitab,
SPSS and SAS commands. The text also boasts a wide array of coverage of ANOVA, nonparametric,
MCMC, Bayesian and empirical methods; solutions to selected problems; data sets; and an image
bank for students.Advanced undergraduate and graduate students taking a one or two semester
mathematical statistics course will find this book extremely useful in their studies. - Step-by-step
procedure to solve real problems, making the topic more accessible - Exercises blend theory and
modern applications - Practical, real-world chapter projects - Provides an optional section in each
chapter on using Minitab, SPSS and SAS commands - Wide array of coverage of ANOVA,
Nonparametric, MCMC, Bayesian and empirical methods

wilcoxon signed rank test sas: Heart Failure Longjian Liu, 2017-09-14 Get a quick, expert
overview of the many key facets of heart failure research with this concise, practical resource by Dr.
Longjian Liu. This easy-to-read reference focuses on the incidence, distribution, and possible control
of this significant clinical and public health problem which is often associated with higher mortality
and morbidity, as well as increased healthcare expenditures. This practical resource brings you up
to date with what's new in the field and how it can benefit your patients. - Features a wealth of
information on epidemiology and research methods related to heart failure. - Discusses
pathophysiology and risk profile of heart failure, research and design, biostatistical basis of
inference in heart failure study, advanced biostatistics and epidemiology applied in heart failure
study, and precision medicine and areas of future research. - Consolidates today's available
information and guidance in this timely area into one convenient resource.
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