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ABSTRACT

Institutions typically treat research integrity violations as black and white, right or wrong. The
result is that the wide range of grayscale nuances that separate accident, carelessness, and bad
practice from deliberate fraud and malpractice often get lost. This lecture looks at how to quantify
the grayscale range in three kinds of research integrity violations: plagiarism, data falsification,
and image manipulation.

Quantification works best with plagiarism, because the essential one-to-one matching algo-
rithms are well known and established tools for detecting when matches exist. Questions remain,
however, of how many matching words of what kind in what location in which discipline consti-
tute reasonable suspicion of fraudulent intent. Different disciplines take different perspectives on
quantity and location. Quantification is harder with data falsification, because the original data are
often not available, and because experimental replication remains surprisingly difficult. The same
is true with image manipulation, where tools exist for detecting certain kinds of manipulations,
but where the tools are also easily defeated.

'This lecture looks at how to prevent violations of research integrity from a pragmatic view-
point, and at what steps can institutions and publishers take to discourage problems beyond the
usual ethical admonitions. There are no simple answers, but two measures can help: the systematic
use of detection tools and requiring original data and images. These alone do not suffice, but they
represent a start.

'The scholarly community needs a better awareness of the complexity of research integrity
decisions. Only an open and wide-spread international discussion can bring about a consensus
on where the boundary lines are and when grayscale problems shade into black. One goal of this
work is to move that discussion forward.

KEYWORDS

research integrity, plagiarism, data falsification, image manipulation, grayscale deci-
sions, research fraud, detection tools, plagiarism tools, forensic droplets, Retraction
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Preface

Research integrity problems are nothing new." While student misconduct is an important and
much discussed issue, this lecture focuses on integrity issues involving the scientific and scholarly
record. Frauds, mistakes, and retractions undermine the credibility of both the sciences and the
humanities. Today, for example, elements of the popular press are skeptical about atmospheric
change and global warming because they doubt the reliability of the theories and data that un-
dergird the claims. Skeptics can point to retractions as evidence that science is flawed. The need
for discovering and preventing research malpractice grows as the quantity of publication grows.

Retractions are in themselves not bad, because they are evidence of a self-policing process
for the scholarly record. Nonetheless a difterent kind of danger exists when self-policing becomes a
vigilante process with no clear rules or limits. As chair of my university’s Commission on Research
Malpractice,” I have encountered a wide range of accusations, some based on personal animus,
some based on unrealistic standards of perfection, and many where the commission itself had to
establish rules. The problem is that our scholarly measures for research integrity lack precision. The
goal of this lecture is to suggest more accurate and more appropriate metrics to improve the self-
policing process. I choose the term “quantification” for this because the goal is to approach a more
formal and more mathematical accuracy in making judgments, even though missing information
and unclear circumstances often reduce actual quantification to no more than a goal.

'This work can also be read as a form of history of science that looks at the flaws and failings
of the scholarly process. As scholars we often wish to believe that we create knowledge by build-
ing on discoveries from the past, but it may be more realistic to add that the discovery process
also involves exposing frauds, mistakes, and other forms of intentional and unintentional error.
Sometimes this is viewed critically, because people forget that scientists are mere humans working
at a particular time in a particular place, as Steven Shapin explains in “Lowering the tone in the
history of science” [Shapin, 2010]. The examples in this lecture come mostly from recent years,
in part because new cases keep coming to light, but also to show how current the problem is. This
lecture does not speculate about why well-trained scholars engage in malpractice. The reasons are
too complex for simple answers like greed or peer pressure or cultural tolerance. It would take a
more extensive work to gain a real understanding of the full range of social, psychological, and
cultural factors involved in research integrity violations.

The risk in writing any lecture about research integrity issue is that the author must be
absolutely scrupulous. This is particularly true in the area of plagiarism. Some plagiarism hunters
regard paraphrasing even with a proper reference as a violation. For that reason I have chosen to

'See the literature review in Chapter 2.
*In German: Kommission zur Uberprifung von Vorwiirfen wissenschaftlichen Fehlverhaltens.




xviii PREFACE
quote directly from sources, rather than to summarize or paraphrase the information they provide.
'This also has the benefit of letting readers judge the sources for themselves.

Confidentiality and anonymity are important issues for any commission investigating re-
search integrity cases, because the mere suggestion of malpractice can destroy careers. In this work
I have used only cases where the accusations are publicly available. For cases that are very current
and potentially undecided, I have deliberately left out the full names and used only abbreviations.
Links in the references do, however, point to the actual accusations, which include the names of
those involved. This offers a modest if imperfect balance between transparency and confidential-
ity. Readers who genuinely want to get at the names in publicly available materials may do so,
but they must make an extra effort. One option would be to write a purely theoretical work about
how research integrity issues should be measured, but that would perpetuate the existing tendency
toward oversimplification. The messy empirical details of the cases matter in understanding how
and how well quantification works.

Michael Seadle
Berlin, December 2016
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