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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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  wilcoxon signed rank test in sas: A Gentle Introduction to Statistics Using SAS Studio
Ron Cody, 2019-09-27 Point and click your way to performing statistics! Many people are
intimidated by learning statistics, but A Gentle Introduction to Statistics Using SAS Studio is here to
help. Whether you need to perform statistical analysis for a project or, perhaps, for a course in
education, psychology, sociology, economics, or any other field that requires basic statistical skills,
this book 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 and practice your skills.
  wilcoxon signed rank test in sas: Nonparametric Statistical Tests Markus Neuhauser,
2011-12-19 Nonparametric Statistical Tests: A Computational Approach describes classical
nonparametric tests, as well as novel and little-known methods such as the
Baumgartner-Weiss-Schindler and the Cucconi tests. The book presents SAS and R programs,
allowing readers to carry out the different statistical methods, such as permutation and bootstrap
tests. Th
  wilcoxon signed rank test in sas: Discovering Statistics Using SAS Andy Field, Jeremy
Miles, 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 in sas: Biostatistics for Clinical and Public Health Research
Melody S. Goodman, 2025-08-19 The new edition of Biostatistics for Clinical and Public Health
Research is an introductory workbook to provide not only a concise overview of key statistical
concepts but also step-by-step guidance on how to apply these through a range of software
packages, including R, SAS, and Stata. Providing a comprehensive survey of essential topics –
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including probability, diagnostic testing, probability distributions, estimation, hypothesis testing,
correlation, regression, and survival analysis – each chapter features a detailed summary of the topic
at hand, followed by examples to show readers how to conduct analysis and interpret the results.
Also including exercises and solutions, case studies, take-away points, and data sets (Excel, SAS, and
Stata formats), the new edition now includes a chapter on data literacy and data ethics, as well as
examples drawn from the COVID-19 pandemic. Ideally suited to accompany either a course or as
support for independent study, this book will be an invaluable tool for both students of biostatistics
and clinical or public health practitioners.
  wilcoxon signed rank test in 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 in sas: Computational Collective IntelligenceTechnologies
and 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.
  wilcoxon signed rank test in 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.
  wilcoxon signed rank test in 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 in sas: Measurement of CYP 3A4 and P-GP Activity in Vivo
Using Dynamic Breath and Urine Analysis Wim Lemahieu, 2005 This is a Ph.D. dissertation.
Contents include: General introduction, Measurement of intestinal CYP3A4 and P-Glycoprotein
activity by a combined oral and intravenous 14C-Erythromycin breath and urine test, Alterations of
CYP3A4 and P-Glycoprotein activity in vivo with time in renal graft recipients, CYP3A4 and
P-Glycoprotein activity in healthy controls and transplant patients on cyclosporine vs. Tacrolimus vs.
Sirolimus, Impact of gastric acid suppressants on cytochrome P450 3A4 and P-Glycoprotein:
consequences for FK506 assimilation, Diarrhoea after transplantation: impact on cytochrome
P4503A4/P-Glycoprotein and assimilation of calcineurin inhibitors, Discussion.
  wilcoxon signed rank test in 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 in sas: SAS Procedures Guide SAS Institute, 1999 The complete
reference for all base SAS procedures, this title also has numerous examples of how to use
procedures to analyze, manage, and present your data. An overview of each procedure is provided,
giving you a clear idea of what the procedure does and, if relevant, of the kind of output that it
produces. The examples section in each chapter provides code and explanations, making it easy to
understand.
  wilcoxon signed rank test in sas: Fundamentals of Epidemiology and Biostatistics Ray M.
Merrill, 2013 Includes fold-out companion website information guide.
  wilcoxon signed rank test in sas: Journal of Rehabilitation R & D , 2005
  wilcoxon signed rank test in sas: Journal of Rehabilitation Research & Development , 2005
  wilcoxon signed rank test in 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.
  wilcoxon signed rank test in 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 in sas: Biomarkers of acid-base status and their
interrelationships with body fatness, glucocorticoids, and height Yifan Hua, 2022-05-09
Acid-base homeostasis is essential for human health and a variety of physiological conditions.
Pathophysiological changes can result in acid-base derangements, which can be accompanied by
acute and long-term metabolic disorders. Moreover, even a narrow change of blood pH still within
the physiological change, e.g., a diet-induced shift towards a more acidic status, has been reported
to already cause adverse health consequences. Against this background, we aimed to, by using
non-invasive urinary biomarkers, examine acid-base-related physiological and epidemiological
relationships of body fatness with 24-h urine pH, the potential mediatory roles of inflammatory
biomarkers in the high body fat–low urine pH relation, and the association between 24-h urinary
glucocorticoid excretion and renal citrate output, as well as the prospective relationships of protein
intake and dietary acid load during childhood and adolescence with adult height. All study
participants were selected and data came from the DOrtmund Nutritional and Antropometric
Longitudinally Designed (DONALD) Study, which includes regular examinations on dietary intake,
metabolism, and growth in healthy children and adolescents until their adulthood without particular
pre-specified endpoints.
  wilcoxon signed rank test in 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 in sas: Statistical Analysis for Education and Psychology
Researchers Ian Peers, 2006-02-27 Basic statistical concepts such as probability, estimation and
inference, and their role in research design and analysis are presented in this volume. The author
demonstrates which statistical test to use in given circumstances and how to use it, drawing on data



from psychology and education.; Written for those without a strong mathematical background, the
book's examples can be worked using a pocket calculator. Real life data are analyzed using
statistical software (SAS), output is interpreted, and a decision chart is presented which summarizes
considerations when choosing a statistical test.
  wilcoxon signed rank test in sas: One Century of the Discovery of Arsenicosis in Latin
America (1914-2014) As2014 Marta I. Litter, Hugo B. Nicolli, Martin Meichtry, Natalia Quici,
Jochen Bundschuh, Prosun Bhattacharya, Ravi Naidu, 2014-04-08 The Congress Arsenic in the
Environment offers an international, multi- and interdisciplinary discussion platform for research
aimed towards a holistic solution to the problem posed by the environmental toxin arsenic, with
considerable societal impact. The congress has focused on cutting edge and breakthrough research
in physical, chemical, toxic
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temperature. This groundbreaking sensor's Modbus output enables
Test and Measurement Sensors, Matching Networks, Seismic Wilcoxon offers a variety of
vibration generators, support equipment, and sensors for test and measurement applications,
including modal analysis, structural monitoring, laboratory testing,
Vibration transmitters – iT series - Wilcoxon Sensing Technologies Wilcoxon’s iT series
intelligent vibration transmitters measure and process dynamic vibration signals. Flexible input and
output, and more
PCC420 series 4-20mA sensors - Wilcoxon Sensing Technologies Wilcoxon’s PCC420 series
sensors provide a 4-20 mA output proportional to overall vibration, allowing for continuous trending
of machine health. This trend data alerts users to changing
Digital triaxial accelerometer and temperature sensor - Wilcoxon Model 883M Triaxial
accelerometer and temperature sensor; acceleration range ±16 g, peak; Modbus digital output of
vibration spectrum, time waveforms, 15 calculated vibration metrics,
Defense - Industries - Wilcoxon Sensing Technologies Wilcoxon seismic sensors are all
characterized by good low frequency response, high output sensitivity and a low noise floor. They
are primarily designed to measure low amplitude low
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