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PREFACE

Newspapers and blogs are now filled with discussions about “big data,” massive
amounts of largely unstructured data generated by behavior that is electronically
recorded. “Big data” was the central theme at the 2012 meeting of the World Economic
Forum and the U.S. Government issued a Big Data Research and Development
Initiative the same year. The American Statistical Association has also made the
topic a theme for the 2012 and 2013 Joint Statistical Meetings.

Paradata are a key feature of the “big data” revolution for survey researchers and
survey methodologists. The survey world is peppered with process data, such as
electronic records of contact attempts and automatically captured mouse movements
that respondents produce when answering web surveys. While not all of these data
sets are massive in the usual sense of “big data,” they are often highly unstructured,
and it is not always clear to those collecting the data which pieces are relevant, and
how they should be analyzed. In many instances it is not even obvious which data are
generated.

Recently Axel Yorder, the CEO of the company Webtrends, pointed out that just as
“Gold requires mining and processing before it finds its way into our jewelry, electron-
ics, and even the Fort Knox vault [...] data requires collection, mining and, finally,
analysis before we can realize its true value for businesses, governments, and individ-
uals alike.”! The same can be said for paradata. Paradata are data generated in the pro-
cess of conducting a survey. As such, they have the potential to shed light on the survey
process itself, and with proper “mining” they can point to errors and breakdowns in the
process of data collection. If captured and analyzed immediately paradata can assist

'http://news.cnet.com/8301—1001_3—57434736—92/big—data—is-worth-
nothing-without-big-science/
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with efficiency during data collection field period. After data collection ends, para-
data that capture measurement errors can be modeled alongside the substantive data
to increase the precision of resulting estimates. Paradata collected for respondents
and nonrespondents alike can be useful for nonresponse adjustment. As discussed in
several chapters in this volume, paradata can lead to efficiency gains and cost savings
in survey data production. This has been demonstrated in the U.S. National Survey of
Family Growth conducted by the University of Michigan and the National Center for
Health Statistics.

However, just as for big data in general, many questions remain about how to
turn paradata into gold. Different survey modes allow for the collection of different
types of paradata, and depending on the production environment, paradata may be
instantaneously available. Fast-changing data collection technology will likely open
doors to real-time capture and analysis of even more paradata in ways we cannot
currently imagine. Nevertheless some general principles regarding the logic, design,
and use of paradata will not change, and this book discusses these principles. Much
work in this area is done within survey research agencies and often does not find its
way into print, thus this book also serves as a vehicle to share current developments
in paradata research and use.

This book came to life during a conference sponsored by the Institute for Employ-
ment Research in Germany, November of 2011 when most of the chapter authors
participated in a discussion about it. The goal was to write a book that goes into more
detail than published papers on the topic. Because this research area is relatively new
we saw the need to collect information that is otherwise not easily accessible and to
give practitioners a good starting point for their own work with paradata. The team
of authors decided to use a common framework and standardized notation as much
as possible. We tried to minimize overlap across the chapters without hampering the
possibility for each chapter to be read on its own. We hope the result will satisfy the
needs of researchers starting to use paradata as well as those who are already experi-
enced. We also hope it will inspire readers to expand the use of paradata to improve
survey data quality and survey processes. As we strive to update our knowledge on
behalf of all authors, I ask you to tell us about your successes and failures in dealing
with paradata.

We dedicate this volume to Mick Couper and Robert Groves. Mick Couper coined
the term “paradata” in a presentation at the 1998 Joint Statistical Meeting in Dallas
where he discussed the potential of paradata to reduce measurement error. For his
vision regarding paradata he was awarded the American Association for Public
Opinion Research’s Warren J. Mitofsky Innovators Award in 2008. As the director
of the University of Michigan Survey Research Center and later as Director of the
U.S. Census Bureau, Robert Groves implemented new ideas on the use of paradata
to address nonresponse, showing the breadth of applications paradata have to survey
errors and operational challenges. After a research seminar in the Joint Program in
Survey Methodology on this topic, I remember him saying: “You should write a book
on paradata!” Both Mick and Bob have been fantastic teachers and mentors for most
of the chapter authors and outstanding colleagues to all. Their perspectives on Survey
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Methodology and the Total Survey Error Framework are guiding principles visible
in each of the chapters.

I personally also want to thank Rainer Schnell for exposing me to paradata before
they were named as such. As part of the German DEFECT project that he led, we
walked through numerous villages and cities in Germany to collect addresses. In
this process we took pictures of street segments and recorded, on the first generation
of handheld devices, observations and judgments about the selected housing units.
Elizabeth Coutts, my dear friend and colleague in this project, died on August 5,
2009, but her ingenious contributions to the process of collecting these paradata will
never be forgotten.

We are very grateful to Paul Biemer, Lars Lyberg and Fritz Scheuren for actively
pushing the paradata research agenda forward and for making important contributions
by putting paradata into the context of statistical process control and the larger meta-
data initiatives. This book benefitted from discussions at the International Workshop
on Household Survey Nonresponse and the International Total Survey Error Work-
shop and we are in debt to all of the researchers who shared their work and ideas at
these venues over the years. In particular, we thank Nancy Bates, James Dahlhamer,
Mirta Galesic, Barbara O’Hare, Rachel Horwitz, Francois Laflamme, Lars Lyberg,
Andrew Mercer Peter Miller and Stanley Presser for comments on parts of this book.
Our thanks also goes to Ulrich Kohler for creating the cover page graph.

The material presented here provided the basis for several short courses taught
during the Joint Statistical Meeting of the American Statistical Association, contin-
uing education efforts of the U.S. Census Bureau, the Royal Statistical Society, and
the European Social Survey. The feedback I received from course participants helped
to improve this book, but remaining errors are entirely ours.

On the practical side, this book would not have found its way into print without our
LaTeX wizard Alexandra Birg, the constant pushing of everybody involved at Wiley,
and the support from the Joint Program in Survey Methodology in Maryland, the
Institute for Employment Research in Nuremberg, and the Department of Statistics
at the Ludwig Maximilian University in Munich. We thank you all.

FRAUKE KREUTER

Washington D.C.
September, 2012
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