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Research Ethics Covers Many Areas

Use of human subjects in research

® Informed consent, IRB oversight

Use of animals in research

® Appropriate care/use, IACUC oversight
Moral debates

® Stem cell research, impact of technology (nuclear weapons, genetic screening),
Professional issues (today's topic)
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Research Ethics Covers Many Areas

Use of human subjects in research

® Informed consent, IRB oversight

Use of animals in research

® Appropriate care/use, IACUC oversight
Moral debates

® Stem cell research, impact of technology (nuclear weapons, genetic screening),
Professional issues (today's topic)

® Authorship, IP rights, confidentiality, etc.
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Avoiding Ethical Dilemmas
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Know the rules.

® How are researchers supposed to behave?

® Who says so?

Know your rights & responsibilities.

® Co-authorship

® QOwnership of intellectual property
® Conflicts of interest
® Etc.
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Avoiding Ethical Dilemmas

Learn to recognize the most common ethical mistakes
® Misappropriation of text or ideas.

® Deceptive reporting of research results.
® Breach of confidentiality.

Take steps now to avoid conflicts in your research group.

® Or resolve them quickly with minimal discomfort.

Learn from others’ mistakes.
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Scientific integrity training is now required in many areas of the sciences.

NIH and NSF training grants require it.

Ethics training is a standard part of medical school and business school curricula.

But not computer sciences?
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Credit in a Paper
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Two forms of credit in a paper
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® Co-authorship

® Acknowledgments

Who gets listed as a co-author?

® | ab director is co-author on all papers?

® Student “owes” his advisor co-authorship on at least one journal paper?
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Ordering of Authors
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How is the ordering of authors determined in your field?

First and last usually the key positions.

Different disciplines/cultures follow different conventions.
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® A co-author should have made direct and substantial contributions to the work (not necessarily to
the writing.)

Co-authors share responsibility for the scientific integrity of the paper.
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Co-authors share responsibility for the scientific integrity of the paper.
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Co-Authorship

Rule of thumb:
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the writing.)

® A co-author should have made direct and substantial contributions to the work (not necessarily to

Co-authors share responsibility for the scientific integrity of the paper
® Penalties may apply!

David Baltimore case:

® Nobel laureate was co-author on a paper

® Primary investigator accused of fraud
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Co-Authorship in Computer Science
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Co-Authorship in Computer Science

Generally: authors ordered by the amount of their contribution.
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® But in the Theory community, author list is sometimes alphabetical
Contributions may include:

® Providing key ideas

® Doing the implementation

® Running experiments / collecting data
® Analyzing the data

® Writing up the results
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No general consensus on lab directors getting co-authorship
Papers typically have 1-4 authors.

® Rarely see large author lists as in physics.
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Co-Authorship in Computer Science

No special honor to be last author.

No general consensus on lab directors getting co-authorship
Papers typically have 1-4 authors.

® Rarely see large author lists as in physics.

But many computer scientists do interdisciplinary work:
® HCI.

® computational neurosci.
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People who made contributions that don’t merit co-authorship may (sometimes must) be
acknowledged elsewhere in the paper.

Not as good as co-authorship, since it doesn't go on a vita

But it's good manners, and costs nothing.
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Provide pointers to papers for the bibliography
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Help with typesetting or illustrations

Provide significant resources, e.g., loan of equipment, tissue samples, etc.

Given useful suggestions when review your paper

Also acknowledge your funding agency!
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What are the authorship conventions in our field?

What are the authorship conventions in your lab?

Are students prohibited from submitting papers (even if sole-authored) without your approval?

Who owns the code/data/manuscript?
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Professor Smith is invited to write an article for a special issue of The Big Important Journal.
Smith invites grad student Jones to help with the article.

Some of the most important results are the product of Jones' thesis research.
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Professor Smith is invited to write an article for a special issue of The Big Important Journal.
Smith invites grad student Jones to help with the article.

Some of the most important results are the product of Jones' thesis research.
What should the authorship be?

«0O)>» «F»

DA



Misappropriating Text

«O0>» «F>» «=» <«

DA



Plagiarism
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Borrowing “just a sentence or two" without attribution is plagiarism.

But plagiarism is easily avoided: give the citation.
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Misappropriation Example
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A paper for Prof. Bird:

The parrot is a remarkable bird in many respects. In terms of intelligence, humor, and
manual dexterity, it is unequalled in the avian kingdom.
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Jones, wrong way:

Parrots are excellent mimics. But the parrot is a remarkable bird in many other
avian kingdom.

respects. In terms of intelligence, humor, and manual dexterity, it is unparalleled in the
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Proper Attribution
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Jones, right way:

Parrots are excellent mimics. But in addition, as Smith (2020) observes, “in terms of

intelligence, humor, and manual dexterity, they are unequalled in the avian kingdom.”
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Citation Etiquette

SHANGHAI JIAO TONG

Cite other people’s work freely and often:
® Avoid antagonizing your reviewers by failing to acknowledge their contributions
® Demonstrate your mastery of the literature.

® Make new friends. (Scholars love to be cited.)

® Encourage others to cite your work in return.
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Misappropriation of Citations
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Citations are good, but stealing citations is not good.
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Misappropriation of Citations
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Citations are good, but stealing citations is not good.

Prof. Bird:

Rat head direction cells with cosine tuning curves have been found in parietal /
retrosplenial cortex (Chen, 1989).
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Misappropriation of Citations

(\ “\ SHANGHAI JIAO TONG

= UNIVERSITY

Jones, wrong way:

Some robots use inertial guidance for maintaining heading information in unfamiliar

environments. There is evidence for a similar mechanism in the parietal/retrosplenial
cortex of rats (Chen, 1989).
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Misappropriation of Citations

(\ “\ SHANGHAI JIAO TONG
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Jones, wrong way:

Some robots use inertial guidance for maintaining heading information in unfamiliar

environments. There is evidence for a similar mechanism in the parietal/retrosplenial
cortex of rats (Chen, 1989).

What's wrong?
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Misappropriation of Citations
Jones, wrong way:

Some robots use inertial guidance for maintaining heading information in unfamiliar

environments. There is evidence for a similar mechanism in the parietal/retrosplenial
cortex of rats (Chen, 1989).

Chen (1989) turns out to be an unpublished PhD thesis that Jones has never seen, and wouldn't
comprehend if he had.
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Misappropriation of Citations
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Jones, right way:

Some robots use inertial guidance for maintaining heading information in unfamiliar

environments. There is evidence for a similar mechanism in the parietal/retrosplenial
cortex of rats (Smith, 2005, citing Chen, 1989).
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Misappropriation of Ideas
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A researcher must not present someone else’s ideas as his or her own
e Cite your source!
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Misappropriation of Ideas
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A researcher must not present someone else’s ideas as his or her own.
e Cite your source!

own.

Even if the originator of the idea doesn’t care about credit, it is improper to present their idea as one's
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Citing The Source of an ldea
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far more potent product.’

Adding “eye of newt” to the mixture produced a higher reaction rate and, ultimately, a

suggesting this important step.

LWe are grateful to Mr. A. E. Newman, a high school student who was visiting our lab for the day, for
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You have published a Chinese paper, in which you introduce an interesting model.

After one year, you proposed an algorithm for the model, and submitted to an English Journal, in
which the model is inevitable mentioned.
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You have published a Chinese paper, in which you introduce an interesting model.

After one year, you proposed an algorithm for the model, and submitted to an English Journal, in
which the model is inevitable mentioned.

Will you cite your Chinese paper in your English one?
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Do your Fair Share of Reviewing
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Number one rule: Promptly return the manuscript if you are not qualified to review it.
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Judge Quality Objectively
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With due regard to scientific standards, but
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With due regard to scientific standards, but

With respect for the intellectual independence of the authors
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Avoid Potential Conflicts of Interest
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Either decline to review the manuscript, or fully disclose the conflict to the editor.
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Avoid Potential Conflicts of Interest
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Either decline to review the manuscript, or fully disclose the conflict to the editor.

In some cases, it may be appropriate to submit a signed review, to prevent any accusation of bias.
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Avoid Potential Conflicts of Interest
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Either decline to review the manuscript, or fully disclose the conflict to the editor.

In some cases, it may be appropriate to submit a signed review, to prevent any accusation of bias.

Do not review manuscripts where you have a personal or professional connection to the author.
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Treat Manuscripts as Confidential
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Don't turn the manuscript you just reviewed into a course handout, even if it's wonderfully relevant.
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Treat Manuscripts as Confidential
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Don't turn the manuscript you just reviewed into a course handout, even if it's wonderfully relevant.
Wait until it's published.
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Adequate Support for Judgments
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Provide adequate support for your judgments, including citations.
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Provide adequate support for your judgments, including citations.
Wrong way:

invented the field.

The author’s results must be wrong, since they conflict with those of Bovik, who
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Provide adequate support for your judgments, including citations.
Wrong way:

invented the field.

The author’s results must be wrong, since they conflict with those of Bovik, who
Right way:

vol. 1, no. 1, pp. 1-22, January 2007.

The authors should explain the discrepancies between their results and the seminal work
of Bovik (“Short messages over long distances”, Journal of Hyperspace Zephygrams,
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Point out missing citations.
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Know the Literature
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Point out missing citations.

Call the editor's attention to any substantial similarity between this manuscript and one already
published or currently submitted to another journal.
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Turn in All Reviews Promptly
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Someone's degree/promotion/tenure case may hang on your decision.
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Review Misconduct
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Do not use the ideas or results in a manuscript except with permission of the author.
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Do not use the ideas or results in a manuscript except with permission of the author.
You can abandon an approach the paper shows will be unsuccessful.
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Review Misconduct
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Do not use the ideas or results in a manuscript except with permission of the author.

You can abandon an approach the paper shows will be unsuccessful.

But you cannot use a new technique disclosed in the paper without first obtaining the author's
permission.
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Discussion
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Scientist A submits a paper to a leading journal.
Editor B assigns it to scientist C to review.

C thinks the data are interesting, but the computer model is naive and the results unimpressive. Since
the model is the focus of the paper, C recommends the paper be rejected, and explains why.

C is an experienced computer modeler.

C believes that an approach he developed two years ago would be much better suited to modeling A’s
data, if extended in a certain direction.

C would like access to A’s data, but could do the experiment with simulated data, or data from
someone else’s lab, if necessary.

C is very concerned about the appearance of impropriety, and wants to act in a responsible and
professional manner.
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Discussion

UNIVERSITY

Scientist A submits a paper to a leading journal.
Editor B assigns it to scientist C to review.

C thinks the data are interesting, but the computer model is naive and the results unimpressive. Since
the model is the focus of the paper, C recommends the paper be rejected, and explains why.

C is an experienced computer modeler.

C believes that an approach he developed two years ago would be much better suited to modeling A’s
data, if extended in a certain direction.

C would like access to A’s data, but could do the experiment with simulated data, or data from
someone else’s lab, if necessary.

C is very concerned about the appearance of impropriety, and wants to act in a responsible and
professional manner.

What should C do?
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Reviews That Sting
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At some point in you career, a sharp-tongued reviewer is going to cut you to ribbons.

At some later point, you will review a paper by some fool in desperate need of a clue, and will be sorely
tempted to cut them to ribbons.

Resist this urge. Remember how it felt when someone did it to you.
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Disclosure of potential conflicts of interest is always a good idea.

® |t's insurance against accusations of misconduct.
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Disclosure
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Disclosure of potential conflicts of interest is always a good idea.

® |t's insurance against accusations of misconduct.

Failure to disclose may lead to:

® An appearance of impropriety

® Jail time (e.g., for violating disclosure requirements in a stock offering.)
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Example of Poor Disclosure
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From the back of an MIT Press book jacket

the evolution of .... It may take generations to unfold the implications of this new
beginning.”

species of artifact — but author and his colleagues have already made an impressive

“This wonderfully lucid book describes what history may judge to be the second state in
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What’s Not Disclosed?
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The endorser is the author's thesis advisor, and hence one of the “colleagues” being lauded.
the book.

The endorser has a financial interest in the company that is commercializing the “artifact” described in
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Talking to the Public
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In general, scientists should not announce discoveries to the public before they have undergone peer
review.

Deliberately avoiding peer review for personal gain may constitute professional misconduct.
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Fleishman and Pons “Cold Fusion” Case

SHANGHAI JIAO TONG
INIVERSITY

In early 1989, chemists Martin Fleischmann and Stanley Pons at the University of Utah, Salt Lake City,
made a claim that shocked and galvanized chemists and physicists, and excited society with its
potential implications for clean, cheap energy.

At a press conference, Fleishmann and Pons announced what would become known as cold fusion —
the nuclear fusion of hydrogen at room temperature rather than inside a star. They described a
startling process in heavy water (that is, water molecules with deuterium atoms replacing the normal
hydrogens) in which the electrolysis of a salt solution could, so they said, make deuterium atoms
absorb into a palladium electrode at such a high density that their nuclei merged, producing energy
and the neutron and Y -ray emissions that are telltale signs of fusion.

Philip Ball. Lessons from cold fusion, 30 years on. Nature, Vol. 569, 601, 2019
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Technical issues sometimes have to be simplified when explaining research to the public, but:
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Technical issues sometimes have to be simplified when explaining research to the public, but:
@ Don'’t oversell your results.
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Talking to the Public
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Technical issues sometimes have to be simplified when explaining research to the public, but:
@ Don'’t oversell your results.

make the story more exciting.

® Don't allow others (e.g., a reporter, or a company you're working with) to hype your results to
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Technical issues sometimes have to be simplified when explaining research to the public, but:
@ Don'’t oversell your results.

make the story more exciting.

® Don't allow others (e.g., a reporter, or a company you're working with) to hype your results to

©® Make sure the technical details are available at the time of any public announcements, so the
facts can be checked by any scientist who cares to do so.
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Talking to the Public

Technical issues sometimes have to be simplified when explaining research to the public, but:
@ Don'’t oversell your results.

make the story more exciting.

® Don't allow others (e.g., a reporter, or a company you're working with) to hype your results to
©® Make sure the technical details are available at the time of any public announcements, so the
facts can be checked by any scientist who cares to do so.

O Don't present a shoddy and overhyped undergraduate research project as “The Shanghai Jiao
Tong University Study” unless the representative gives permission to attach SJTU’s name to it.
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Etiquette in the Scientific Community
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your area.

Pointing out flaws in competing approaches is fine. But be respectful of other researchers working in

Who do you think is going to be reviewing your papers and grant proposals?
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Etiquette
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Praise good behavior in public.
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Praise good behavior in public.

Criticize bad behavior (e.g., failure to cite) in private.
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Etiquette
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Praise good behavior in public.

Criticize bad behavior (e.g., failure to cite) in private.

If public criticism is necessary, stick to objective facts. Personal attacks are never appropriate.
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Dealing with Problems
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Get your supervisor's advice.
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Get your supervisor's advice.

If you have a problem with your supervisor, discuss it with him or her before seeking outside opinions.
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Dealing with Problems
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Get your supervisor's advice.

If you have a problem with your supervisor, discuss it with him or her before seeking outside opinions.

If necessary, speak confidentially with some other senior scientist whose opinions you respect.
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Dealing with Problems
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Get your supervisor's advice.

If you have a problem with your supervisor, discuss it with him or her before seeking outside opinions.

If necessary, speak confidentially with some other senior scientist whose opinions you respect.

Sometimes misunderstandings or unhappy situations can be cleaned up through mediation by a third
party.
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Dealing with Problems

SHANGHAI JIAO TONG
UNIVERSITY

Get your supervisor's advice.

If you have a problem with your supervisor, discuss it with him or her before seeking outside opinions
party.

If necessary, speak confidentially with some other senior scientist whose opinions you respect.

Sometimes misunderstandings or unhappy situations can be cleaned up through mediation by a third

In the event of serious misconduct, charges may be filed with the School/University's office.
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3D-based Video Recognition Acceleration by Leveraging
Temporal Locality

Huiiang Chen', Mingeong Song”, Jiechen Zhao'. Yuting Dai’, Tao Li*
EAL Lab, Univensityof Florid; ' Guizhou University

{stanley.cl

Abstract
Recent years have scen an explosion of domain-specific ac-
celerator for Convolutional Neural Networks (CNN). Mostof
the 15 NN accelerators target neural networks on image
ion, such as AlexNet, VGG, GoogleNet, ResNet, ctc
T G gapees e Aot ot spa G enaecs
i o 3D) CHNY, ol s s compaleliraindive
than 2D CNN and exhibits more oppartuite. Aflr ou
N,y
ferential convolution across the \meuml dimension, which
operates on the temporal delta of imaps for each layer and
process the computation bit-serially using only the effectual
bits of the temporal delta. To further leverage the spatial lo-
saly e impors) ols, a5 ke the e -
ral 0 all CNNs, we propose conirol mechanism o dyn
delta dataflow

dataflow. We cll our design temporal-spatial value avare ac-
celerator (TSVA). Evaluation on a set of representation NN
networks shows that TSVA can achicve an average of 4.2
specdup and 142+ energy cfficiency. While we target 3D
CNN for video recognition, TSVA could also benefit other
g«.ncﬂl ‘NN for continuous batch proc
1. Introduction

end of Moo aw (1] and Dennard scling 2], and
the consequently dark silicon phenomenon [3] has led to the
end of rapid improsement of general-purpose nmgvam per-
formance. Instead of improvin the

ssing.

" Figare 1. A real 3D CNN Moel for video cton recognidon.

dimensional convolution neural networks (3D-CNN) have
demonsirated their outstanding classification performance in
video recogition.

Video-based 3D CNN inferees th acivity based on o
sequence of frames extracted directly from the video. It in-
Tebva The denifioaten of dkeen aons soxom. ik
clips (.. a sequence offrames) where the action may or may
not be performed throughout the enire duration of the video

[21). 1 has been tough for the following reasons: (1) High
computational cost. For instance, a simple 2D convolution
network for image classification for 101 classes has just ~SM
parameters, whereas the same architecture inflated to a 3D
structure results in ~33M parameters [21]. It also takes 3 to 4
days to train a 3D convolutional neural network on UCF101
datasets [27) and about two months on Sports-IM [7]. (2)

slobalcontext (moton information) which needs 10 be cap-

ISCA 2019

A Top Conference paper and A PhD Candidate Killed Himself

SHANGHAI JIAO TONG
UNIVERSITY
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A Top Conference paper and A PhD Candidate Killed Himself S“ANG“A”‘AOTONG

Upholding ACM's Principles

By Many.l Wolf, Don Gotterbarn, Michael Kirkpatrick
munications of the ACM, August 2021, Vol. 64 No. 8, Page 21

10.1145/3473051

Comments

viewas: 2 [ &

SHARE = & @

In response to serious violations agzinst ACM's Code of Ethics and
Professional Conduct, the ACM Council voted unanimously to
revoke the ACM membership of Tao Li, a professor of computer
engineering at the University of Florida, at its meeting on June 11,
2021. The Committee on Professional Ethics (COPE)
recommended this action to Couneil after considering the evidenee
it received concerning Li's repeated violations of the ACM's Code
of Ethics (https:/ /wiwiw.acm.org/code-of-ethics). Council's action
demonstrates ACM's commitment to advancing computing as a
profession and as a service to society. ACM is not alone in this

Indeed, other i izations have
adopted ACM's Code of Ethics md.lmnng their support of its values
and the positive impact its Principles afford the computing

community.

Both ACM and IEEE received complaints about Li's actions surrounding two computer

The 2019 IEEE i ium on Computer Archi (ISCA) and the 2017 ACM
Architectural Support for Programming L:mg\\ages and Operating Systems (ASPLOS). A Joint Investigation
Committee (JIC) was convened in early 2020 and a team of professional investigators were hired. As a result
of the investigation, JIC filed an ACM Code of Ethics violation complaint against Li, submitting as evidence
the investigators' final report. COPE reviewed the evidence and determined that Li willfully violated scientific
research integrity standards. Quite simply, Li orchestrated an attack on the ethical computing values
expressed in the ACM Code of Ethics and most other codes of scientific conduct.
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Handle allegations of misconduct with as much confidentiality as possible.
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Handle allegations of misconduct with as much confidentiality as possible.
People's careers are at stake.
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Handling Misconduct
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Handle allegations of misconduct with as much confidentiality as possible.
People's careers are at stake.

Remember that there are two sides to every story.
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Scientific Misconduct
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Scientific Misconduct: FFP

Fabrication: making up data or results and recording or reporting them.

Falsification: manipulating research materials, equipment, or processes, or changing or omitting data or
results such that the research is not accurately represented in the research record.

Plagiarism: appropriation of another person’s ideas, processes, results, or words without giving
appropriate credit.
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Judging Research Misconduct

)
SHANGHAI JIAO TONG
Eﬁ% = UNIVERSITY

There be a significant departure from accepted practices of the relevant research community.

The misconduct be committed intentionally, knowingly, or recklessly.

The allegation be proven by a preponderance of the evidence.
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Types of Scientific Misconduct

SHANGHAI JIAO TONG
UNIVERSITY

Misappropriation of Ideas: taking the intellectual property of others, perhaps as a result of reviewing
someone else’s article or manuscript, or grant application and proceeding with the idea as your own.

Plagiarism: utilizing someone else's words, published work, research processes, or results without giving
appropriate credit via full citation.

Self-plagiarism: recycling or re-using your own work without appropriate disclosure and/or citation.
Any form of plagiarism can be avoided by using plagiarism checker tools available online.
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Types of Scientific Misconduct @) ssnorone

Impropriety of Authorship: claiming undeserved authorship on your own behalf, excluding material

contributors from co-authorship, including non-contributors as authors, or submitting multi-author
papers to journals without the consensus of all named authors.

Failure to Comply with Legislative and Regulatory Requirements: willful violations of rules concerning

the safe use of chemicals, care of human and animal test subjects, inappropriate use of investigative
drugs or equipment, and inappropriate use of research funds.
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Types of Scientific Misconduct

SHANGHAI JIAO TONG
UNIVERSITY

Violation of Generally Accepted Research Practices: this can include the proposal of the research study,

manipulation of experiments to generate preferred results, deceptive statistical or analytical practices to
generate preferred results, or improper reporting of results to present a misleading outcome.

Data Fraud: rather than manipulate the experiments or the data to generate preferred results, this
transgression simply fabricates the data entirely.

Failure to Support Validation of Your Research: by refusing to supply complete datasets or research
material needed to facilitate validation of your results through a replication study.
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Types of Scientific Misconduct
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Failure to Respond to Known Cases of Unsuccessful Validation Attempts: published research that is
found to be flawed should be retracted from the journal that published it.

Inappropriate Behavior in Relation to Suspected Misconduct: failure to cooperate with any claims of
misconduct made against you, failure to report known or suspected misconduct, destruction of any

evidence related to any claim of misconduct, retaliation against any persons involved in a claim of
misconduct, knowingly making false claims of misconduct.
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Label Assignment Distillation for Object Detection
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Label Assignment Distillation for Object Detection

Minghao Gao', Hail

Zhang!, Yige Yan

*Beiing nstiue of Technology, China
Hohai Universiy, China
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Chunyu Han

nature.com > nature biotechnology > retractions > article

v | nature

biotechnology

Retraction = Published: 08 August 2017

Retraction: DNA-guided genome editing

using the Natronobacterium gregoryi
Argonaute

Feng Gao, Xiao Z Shen, Feng Jiang, Yonggiang Wu & Chunyu Han

Nature Biotechnology 35, 797 (2017) | Download Citation

@ Theoriginal article was published on 02 May 2016
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Data Fraud

SHANGHAI JIAO TONG
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Trimming: smoothing irregularities to make the data appear extremely accurate and precise.

Cooking: retaining only those results that fit the theory, and discarding others.

Forging: inventing some or all of the research data that are reported; even reporting experiments that
were never performed.
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Some Examples

)
SHANGHAI JIAO TONG
Kﬁ% <7 UNIVERSITY

Painting mice with a magic marker to fake the results of a genetic experiment. (True case.)

Fabricating some missing data points in order to complete a study in time for a deadline.
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Favorite Excuses for Trimming and Cooking
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“those outlier points must be measurement error”
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Favorite Excuses for Trimming and Cooking
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“those outlier points must be measurement error”

“they would only confuse the reader”
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Favorite Excuses for Trimming and Cooking
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“those outlier points must be measurement error”

“they would only confuse the reader”

“everybody cleans up their data before publication”
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Mechanism of MicroRNA-146a/Notch2
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ey Words
Mechanism of MicroRNA-146a/Notch2 Signaling s o moPAY + NELHE - MO g6 ©
RegU1ating IL-6 in Graves ophthalmopathy :::;;:u»d/um:: We intended to nificance of microRNA-146a, Notch2

and IL-6 on Graves ophthalmopathy he relationships among them. Methods:
fudy, including 13 patients with inactive GO

lents who had previously received strabismus
uma were selected as the control population. QRT-

~PCR + Orbital Fibroblast

Ning Wang ", Feng-E Chen 7, Zi-Wen Long 2 3 4
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B employed o detoctserum 16 lovels. The dul lucierase
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ous microRNA-146a mimics could down-regulat the expression of Notch2 and

1L-6 (P < 0.05).

(ch2 and decreased expression of IL-6 (P < 0.05). Conclusion: MicroRNA-1462 may
se the 1L-6 levels and exacerbate GO by directly targeting Notch2.
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associated with hyperthyroidism due to Graves’ disease, the exact etiology and underlying
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