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Preface

I wrote this book, primarily to assist researchers and students with the

calculation of various inter-rater reliability coefficients using the SAS system.

For categorical ratings, you will learn how to use SAS for computing various

chance-corrected agreement coefficients (CAC) such as Cohen’s kappa, Gwet’s

AC1/AC2, Krippendorff’s alpha and many others. For quantitative ratings, you

will learn how SAS can be used to compute different variants of the Intraclass

Correlation Coefficient (ICC).

The use of SAS in this book is basic. Therefore, you do not need expert-

level knowledge of SAS to find this book useful. However, I expect you to have

some familiarity with the SAS environment, to be able to run an existing SAS

macro and to use function modules included in a SAS/IML library. Even if your

knowledge of SAS is limited, you will still be able to download all the programs

discussed in this book, and to follow step-b-step instructions so that you can

reproduce the same results. If you do not have access to SAS , you may still

be able to use the free cloud-based SASr OnDemand for Academics. For this,

you may create a SAS profile to access this very user-friendly platform using

the following link:

https://welcome.oda.sas.com/

Whichever version of SAS you are using, you will want to ensure that you

have access the IML software. Some of the solutions recommended in this book

require the use of SAS/IML functions, as previously mentioned.

This book does not present a rigorous mathematical description of the differ-

ent inter-rater reliability coefficients discussed. Interested readers may want to

see Gwet (2021a, volume 1) for a comprehensive treatment of chance-corrected
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- vi - Preface

agreement coefficients to analyze categorical ratings, or Gwet (2021b, volume 2)

for a formal treatment of intraclass correlation coefficients used in the analysis

of quantitative ratings. The focus of this book is on computational methods

with SAS .

For now, FREQ and SURVEYFREQ are the only built-in SAS procedures

with limited capability for analyzing categorical ratings. Most practitioners

will only need the FREQ procedure for their analysis. Both procedures produce

the exact same agreement coefficients. However, if your ratings come from a

survey, which is based on a complex sampling design1, then only SURVEYFREQ

will give you valid standard error estimates. SURVEYFREQ accounts for the

complexity of the sample to compute the correct standard error whereas FREQ

always assumes that all subjects had the same chance of being selected.

For SAS/STAT® version 15.2 or later, these 2 procedures allow you to com-

pute the unweighted and weighted versions of Cohen’s kappa as well as the un-

weighted Gwet’s AC1 and the unweighted Prevalence-Adjusted Bias-Adjusted

Kappa coefficient or PABAK. However, the number of raters that can be an-

alyzed is limited to 2 and the 3 agreement coefficients are used to analyze

categorical ratings only. Consequently, if you want to analyze multiple raters,

use alternative agreement coefficients other than kappa, PABAK and AC1, or

analyze quantitative ratings that require the use of intraclass correlations, then

you will need a special SAS macro function or a SAS/IML function module. In

this book, I will present SAS macro functions and SAS/IML libraries that you

will be able to use to achieve all these goals.

This book is divided into 5 chapters. Chapter 1 provides a general overview

of what SAS has to offer in the area of inter-rater reliability analysis. I will

point out some advantages as well as some disadvantages for using the FREQ

procedure. Chapter 2 describes different approaches for analyzing categorical

ratings from a two-rater inter-rater reliability study. In chapter 3, I discuss

1A complex sampling design involves sample selection schemes such stratification or clus-
tering where some subjects have a higher chance of being selected to participate in a study
than others.
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Preface - vii -

various approaches for analyzing categorical ratings from multiple raters. SAS

macro functions as well as new SAS/IML libraries of function modules will be

presented. Chapter 4 focuses on the analysis of quantitative ratings. I will

present a SAS macro and other SAS/IML functions that allow you to compute

various intraclass correlations. Finally, chapter 5 will review miscellaneous

techniques for analyzing categorical ratings. These techniques include compar-

ing the difference of 2 agreement coefficients for statistical significance or the

benchmarking of agreement coefficients to qualify the strength of agreement

among raters.

Kilem Li Gwet, Ph.D.
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