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Ethics

The purpose of this section is to describe what is proper conduct
for a statistician in accordance with the standards of the profes-
sion. Most of these notes are developed from my own experiences
and the discussions given in

� The ASA's Ethical Guidelines for Statistical Practice that is
available through a link at https://www.amstat.org/ASA/
Your-Career/Ethical-Guidelines-for-Statistical-Practice.
aspx. These guidelines were developed by the ASA's Com-
mittee on Professional Ethics in 2016. There was a JSM 2016
session on these guidelines as well.

� The ISI's Declaration of Professional Ethics that is available
through a link at https://www.isi-web.org/index.php/
activities/professional-ethics/isi-declaration. These
guidelines were developed by the ISI's Professional Ethics
Committee in 2010.

� Section 10.4 of Hahn and Doganaksoy (2011).

Some of the content in these notes should not be surprising (e.g.,
do not fabricate data), but other content may be new (e.g., do not
plagiarize yourself). At the very least, it is good to be reminded
what is and is not proper conduct for a statistician.

Plagiarism

Below are quotes from the introductions of two di�erent papers
which are meant to describe what is group (pooled) testing:

� Ebert et al. (Annals of the Entomological Society of America,
2010, p. 827, http://dx.doi.org/10.1603/AN09158)
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� Montesinos-Lopez et al. (PLoS ONE, 2012, p. 2, http://dx.
doi.org/10.1371/journal.pone.0032250)

What is wrong with the second paper? Note that the numbered
references in the last line should not in�uence your answer.
The key ways to avoiding plagiarism are:

� Use quotation marks or o�set text from the main text any
content which is a direct quote taken from someone's work;
include a citation to this work.

� Paraphrase someone's work and include a citation to this work.

Could one simply �x the excerpt from the second paper by adding
a citation and quotation marks in the appropriate locations? Yes,
but the amount of quotations would likely cause the journal's
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editor to reject the paper because it does not represent the authors
own work.
Below is my description of what group testing is in the same

context (transgenic plants, cost/time included) as Montesinos-
Lopez et al. (2012) without plagiarism of Ebert et al. (2010):

Testing for transgenic plants is a relatively simple process.
For example, suppose there are 40,000 plants from a �eld
that need to be test for unwanted transgenic plants. One
could simply test each plant one by one. If each test costs
US$12 and takes 15 minutes, the total cost and testing
time would be US$480,000 and 10,000 hours, respectively.
In most cases, one would �nd this to be unsatisfactory. In-
stead, one could pool together 10 plants (say, grind them
up to form an amalgamation) at a time and perform tests
on each pool formed. Completing this process for all 40,000
plants would reduce the total cost and time by one-tenth
while still allowing for the computation of a maximum like-
lihood estimator for p. Of course, using larger pools would
lead to even larger reductions in costs and time.

Overall, the process of group testing is well known, so no refer-
ences are needed for it. If one wanted to be safe, a reference to
the earilest paper on group testing could be given. For example,
the previous paragraph could be changed to

... to be unsatisfactory. Instead, one could use a pro-
cess known as pooled testing (Dorfman 1943) that would
involve compositing together 10 plants at a time and per-
forming tests on each pool formed. Completing this process
for all 40,000 plants ...

Because group testing is my main research area, I very often need
to explain the basics of group testing in my writing. Below are a
few examples of how I introduce group testing.
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1. Bilder and Tebbs (Statistics in Medicine, 2012): I had to
quickly describe group testing due to smaller than normal page
limits given by the journal.

2. Zhang, Bilder, and Tebbs (Biometrical Journal, 2013): This
is another quick description.

3. Bilder, Tebbs, and Chen (Journal of the American Statistical
Association, 2010): This is a longer description.
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4. NIH grant R01AI121351: I tried to make my introduction
stand out to the grant reviewer.

You may be wondering

Why can't you use the same description each time since
you wrote each of them?

The reason is because you would be plagiarizing yourself! A BIG
reason why this is plagiarism is because most publishing compa-
nies own the copyright to all papers published in their journals
(authors are required to give up the copyright). Outside of the
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copyright issues or even writing papers for journals, there is still
an expectation in academics that the work is original and unique
for a particular setting.
When would it be o.k. then to �re-use� previous items that you

have written:

� Publishing in a journal your work from a dissertation or thesis

� Publishing in a journal your work that was already given in
a conference proceedings, although make sure to check the
rules of the proceedings; note that it is o.k. to use re-use work
published in the JSM proceedings

The O�ce of Graduate Studies provides a good discussion of
plagiarism at https://www.unl.edu/gradstudies/current/
integrity#plagiarism. Below is a screen capture of an ex-
ample that they provide (pay attention to what is acceptable
paraphrasing).
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Final notes:

� What is the acceptable style to use when citing a paper? There
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is not one standard style in Statistics. Below are some exam-
ples,

� In text: Bilder (2009) shows how group testing could be
used to detect Cylons on the TV show Battlestar Galactica.

� Parenthetical: Group testing has been described in a num-
ber of settings, including Cylon detection on the TV show
Battlestar Galactica (Bilder 2009).

In contexts where a bibliography is not given (like these
notes!), it can be helpful to include the journal name as Bilder
(Chance, 2009). The use of commas within the parentheses
in the last example and the parenthetical example is journal
dependent. If you are writing something where there is not a
comma standard, pick one and be consistent in your writing!
Overall, there are very few statistics journals that use numer-
ical citations like shown in my previous paper excerpt from
Statistics in Medicine.

� UNL Writing Center: https://www.unl.edu/writing

Integrity of data and methods

The data observed is the data that needs to be analyzed! This
may seem like common sense, but pressure to obtain results, un-
usual observations, and di�erent subsets of the data may make it
more di�cult.

Falsifying data

The most egregious cases of violating this code of conduct in-
volve falsifying data to achieve a desired outcome. One very
likely example of where this occurred was with Anil Potti at
Duke University a few years ago. Potti developed a personal-
ized cancer treatment method and published his research in top
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medical journals. Unfortunately, it was eventually discovered that
most likely the data which supported Potti's conclusions was fal-
si�ed. See https://www.youtube.com/watch?v=W5sZTNPMQRM
for a discussion about this from the TV show 60 Minutes.

Unusual and in�uential observations

Observations may not conform to an otherwise well �tting sta-
tistical model or they may unduly in�uence the model leading to
potentially di�erent conclusions. How to handle these situations
can be di�cult. Here are some potential solutions:

� Develop a di�erent model; for example, a model which is ro-
bust to in�uential observations, where reasoning for it is given
in a corresponding report or paper

� Remove the observations from the data but detail the conse-
quences in the corresponding report or paper

� Leave the observations in but detail the consequences in the
corresponding report or paper

I encountered a situation like this when doing the work for Bilder
and Loughin (Chance, 1998). This paper developed a logistic
regression model to estimate the probability of success for place-
kicks in football. During the model building process, I found
two observations which were very in�uential and then narrowed
down this in�uence to an interaction term for the distance of the
placekick and the type of placekick (PAT or �eld goal).
These two observations represented very unusual situations for

football�non-20 yard PATs (at this time in football, all PATs were
20 yards unless there was a penalty on the original placekick at-
tempt). To solve the problem, I decided to remove all non-20 yard
PATs from the data set (not just those that were in�uential). I
reported in the paper that the removal occurred and the popula-
tion of inference was subsequently reduced by not including this
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situation. There are other justi�able possible solutions too, and
these are detailed in STAT 875.

Tell the whole story

When presenting an analysis, it is always important to �tell the
whole story� rather than only talk about what bene�ts you and
your colleagues. Bilder and Loughin (2014, p. 55) discuss a sit-
uation where there are questions whether researchers presented
all of the pertinent information (at least at �rst). Below is the
background regarding it:

On September 24, 2009, news reports hailed the �ndings
from an HIV vaccine clinical trial as being the �rst time that
a vaccine worked. These news reports often made front-page
headlines in newspapers and lead stories on television news-
casts:

� The Seattle Times :

� The PBS News Hour : http://www.pbs.org/newshour/
bb/health-july-dec09-hiv_09-24
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The clinical trial was performed in Thailand. Study partici-
pants were given the vaccine or a placebo a number of times over
a period of months, and then subsequently tracked to determine if
the vaccine was e�ective in preventing HIV infection. At the time
of original news reports, results from the study were not published
yet but would be subsequently a few weeks later in Rerks-Ngram
et al. (New England Journal of Medicine, 2009). The released
conclusions were partially based on a hypothesis test performed
on the modi�ed intent-to-treat data that gave a p-value of 0.04
(low values indicate evidence to reject a null hypothesis of �no
e�ect�).
When the paper was published on October 20, 2009, the paper

also included two additional analyses on versions of the data re-
ferred to as the intent-to-treat and the per-protocol. In summary,

� 16,402 participants were in the intent-to-treat data; these are
individuals who were in the study but perhaps did not com-
plete the entire vaccine regimen; p-value = 0.08

� 16,395 participants were in the modi�ed intent-to-treat data,
where seven individuals were removed from the intent-to-treat
data because they were later found to be infected with HIV
prior to beginning the vaccine regimen; p-value = 0.04

� 12,542 participants were in the per-protocol data; these are
individuals who completed the entire vaccine regimen; p-value
= 0.16

These new results again were publicized by the media, but not
with the same types of headlines as before. A Los Angeles Times
article (Maugh, 2009) said the following:

A secondary analysis of data from the Thai AIDS vaccine
trial�announced last month to much acclaim�suggests
that the vaccine might provide some protection against the
virus, but that the results are not statistically signi�cant.
In short, they could have come about merely by chance.



Ethics.13

Given the results here, this leads to a number of questions:

� Why were the modi�ed intent-to-treat data results released
�rst?

� Are the results really di�erent for the modi�ed intent-to-treat
and the intent-to-treat data?

� Why didn't the media make as big of a deal about the results
on October 20 as on September 24?

Overall, there are a number of issues here without clear answers.
Hopefully, this example will make you think about these issues.

Additional comments

1. Acknowledge assumptions inherent to a statistical method

2. Discuss potentially important items that are not accounted for
in an analysis

3. Account for a larger chance of an inference error as more are
made (e.g., control a familywise error rate)

4. Protect the privacy of the data

5. Recognize that results should not be made to conform to prior
beliefs of a subject-matter researcher

6. Use up-to-date methods

Reproducibility of research

Research needs to be reproducible! Any research �ndings found
by yourself should be able to be found by others as well if they em-
ploy your methods. Without reproducibility, the research has no
meaning and can not be applied in practice. What causes studies
to not be reproducible? Below are some statistical reasons:

� Poor understanding of statistics by non-statisticians
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� Integrity of the data and methods not upheld

� Lack of explanation

With respect to statistics research, improvements are being made
to make our research reproducibile. Below are some important
recent improvements:

� R is the �lingua franca� for Statistics. The software has rev-
olutionized how we communicate with others because its free
and there are easy ways to disseminate code (e.g., packages
posted on CRAN or GitHub). When I was a student, a sta-
tistical journal paper would rarely have a computer program
associated with it that would allow readers to immediately
try out the research. Now, it can be di�cult to get published
without one. Most statistical research will have the computa-
tions programmed in R. When computations take a long time
in R, at least part of the programming will be done in a faster
language, like C++.

� Some journals, including Biometrics, Biometrical Journal,
Biostatistics, and Journal of the American Statistical Associ-
ation, require a submission of programs, data, and additional
results (i.e., web appendix) that were used in a paper. At least
for me, it is still surprising that until recently no journals had
the program and data requirement. In fact, even referees could
not easily check any computations. Biometrical Journal is one
of the best with respect to reproducibility because they have
an editor that actually examines these additional submissions
(they likely were the �rst statistics journal to have one). Be-
low are requirements given by Biometrical Journal on their
website:
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Their Guidelines for Code and Data Submission is a good
read. Even if you do not ever publish papers, there are a
number of good practices described in that document (e.g.,
�The code must be well documented�) to use for your own
academic and post-academic work.

For Zhang, Bilder, and Tebbs (Biometrical Journal, 2013), we

� Created a 20 page web appendix that provided additional
results

� Provided an R program that can �t the proposed models
to a data set

� Included additional functions for the binGroup package in
R

� Gave a simulated data set similar to the data used to illus-
trate the proposed statistical methods (my data source did
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not allow me to share the data)

Surprisingly, the journal did not post this information to their
website!

Nature discusses this issue in a September 2016 article at
http://www.nature.com/news/why-scientists-must-share
-their-research-code-1.20504?WT.mc_id=TWT_NatureNews.
This article focuses on the Journal of the American Statistical
Association.

Even if a journal does not have a requirement for reproducibil-
ity, one should still make available a web page that contains
additional information like a program. My group testing re-
search website at www.chrisbilder.com/grouptesting pro-
vides some examples.

� Document creation software (like LaTeX/LyX) allow for one
to embed R code used for a statistical analysis within a docu-
ment. When the document is created, the code is run and the
output is put into the document. These dynamically created
document tools include the use of the knitr package from R.
Advances in R markdown and bookdown now provide alter-
native ways to do this as well.

Final comments

1. Check your work and strive to minimize the chances for pro-
gramming errors

2. Include the major competing methods in comparisons made
for statistical research

3. Share data
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Additional resources

� UNL

� Student Code of Conduct: https://studentconduct.
unl.edu/student-code-conduct

� Graduate Studies and academic integrity - https://www.
unl.edu/gradstudies/current/integrity

� Ethics Center - https://ethics.unl.edu

� Responsible conduct of research training - https://
research.unl.edu/researchcompliance/responsible-conduct-of-research

� ASA's Committee on Professional Ethics has a set of case
studies - https://community.amstat.org/communities/
community-home?CommunityKey=b06cd782-6770-4feb-94b1-c4168be3e06a

� Ethics and Statistics column in Chance Magazine - http://
chance.amstat.org/category/columns/ethics-and-statistics

� He, X. (2013). �Ethics in Publishing,� IMS Bulletin 42(3), 4.
http://bulletin.imstat.org/2013/04/ethics-in-publishing

� Ioannidis, J. (2005). �Why Most Published Research Findings
Are False,� PLoS Medicine 2(8), e124. http://journals.
plos.org/plosmedicine/article?id=10.1371/journal.pmed.
0020124

� ISI's international work to provide help on ethics cases - http:
//www.isi-web.org/index.php/activities/professional-ethics/
isi-statements-letters

� National Institutes of Health

� Resnik, D. (2015). �What is ethics in research and
why is it important?� National Institute of Environmen-
tal Health Sciences website, http://www.niehs.nih.gov/
research/resources/bioethics/whatis
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� NIH bioethics research https://osp.od.nih.gov/clinical-research/
bioethics-research/

� North Carolina State University Department of Statistics -
PhD course requirements include an ethics course, https://
statistics.sciences.ncsu.edu/graduate/phd-programs

� P-values:

� Nuzzo, R. (2014). �Scienti�c method: Statistical errors,�
Nature 506, 150-152.

� Wassertsein, R. and Lazar, N. (2016). �The ASA's State-
ment on p-Values: Context, Process, and Purpose,� Amer-
ican Statistician 70(2), 129-133.


