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1 Introduction

Good scientific practice is more of an attitude than a setlebrut is an attitude which you should acquire by monitoring
your scientific environment, your international peers,nfellow students and your advisor(s), and by applying youn o
judgement of what you find good or bad. Nevertheless, therevatten and unwritten rules which it is advisable to follow
if you want to avoid trouble. And if you decide not to follow @wof those rules it is advisable to know some possible
consequences.

To strengthen the integrity of Danish research the Comestta Scientific Dishonesty (Udvalgene vedrgrende Viden-
skabelig Uredelighed, in short UVVU) were established t@stigate and consider allegations on research miscoiduct
Denmark. There are similar organizations in other cousigch as the Office of Research Integrity in the USA. Most
important is the very existence of such organizations. €ke they have to do, the better. But experience tells the¢ the
is work for them, and sometimes, students and junior rebeas@re involved. This is why | am addressing you here.

We do not have courses in scientific misconduct, and hopefidl shall never need them. And if, after the talk, you
let me know that you were familiar with everything | told ydwapologize for having vasted your time.

1.1 Terminology

We distinguish between research misconduct and good mspeactice. Research misconduct (scientific dishonesty) i
defined by law, and a violation is a serious offence which meyetconsequences for your job. Good research practice
is less rigorously defined, it is more like a goal to aim at, emdor violations occur all the time. Such violations may,
however, affect your reputation as a scientist amongst pears, amongst your colleagues and, not the least, amongst
your students.

1.2 Formal Rules

The legal basis for the activities of UVVU is the Act on the Baxch Advisory System [1], approved by Parliament,
according to which the definition of Scientific Dishonesty iBalsification, fabrication, plagiarism and other sesou
violations of good scientific practice committed wilfully grossly negligent on planning, performance or reportihg o
research results.’ Included hereunder are:

e Undisclosed fabrication and construction of data or stiigin with fictitious data.

¢ Undisclosed selective or surreptitious discarding of &@e’s own undesired results.

Undisclosed unusual and misleading use of statistical oaksth

Undisclosed biased or distorted interpretation of a peéssmmn results and conclusions.

Plagiarisation of other persons’ results or publications.

A false credit given to the author or authors, misrepresemtaf title or workplace.

Submission of incorrect information about scientific gfieditions.

*Based on a lecture presented to Philos, the association®fRIiuents at the Faculty of Science of the University of Beut Denmark, 3 May
2011.



Note the repeated occurrence of the term ‘undisclosed’tslalisence, several of the above actions would rather sort
under the heading of bad scientific practice. You probablelencountered minor violations, e.g. somebody intenpgeti
results as supporting a theory even though they don’t. Demgiay not be clever, it may even be stupid, but for it to
become dishonest there must be the undisclosed intentmoniteal pertinent information to the reader.

Our university has formulated its own set of rules on gooeérsdic practice. You may find them (in Danish) in
ref. [2]. Good scientific practice is here defined primariylacking conflict with the rules on scientific dishonestyt bu
also ethical requirements are mentioned. Similar docusieante been issued by other universities.

1.3 Useful documents

e Firstly I like to mention a document issued by UVVU [3, 4] whits quite explicit with regard to a number issues
pertaining to the biomedical area.

e Figure 1 shows a useful compendium, which you may downloaalyfrfrom the internet.

On Being a Scientist: A Guide to Responsible
Conduct in Research: Third Edition

Committee on Science, Engineering, and Public Policy,
National Academy of Sciences, National Academy of
Engineering, and Institute of Medicine

ISBN: 0-309-11971-5, 82 pages, 6 x 9, (2009)
This free PDF was downloaded from:
http://lwww.nap.edu/catalog/12192.html

Figure 1:

e A recent document which may be expected to become influéstiaé Singapore Statement on Research Integrity
shown in figure 2 which has been formulated and accepted afl@ @dnference in Singapore. The Singapore
Statement is an NGO document, i.e. it is not a legally bindimggrument. Nonetheless, the principles of the
statement are expected to serve as a basis for legislatbresearch institutions worldwide.

2 Howtosurvive

What | shall discuss from now on is more some inofficial codeasfduct than a set of formal rules. The focus is to some
degree influenced by my personal experience, but | hope #matriot too far from mainstream.

2.1 Documentation
Keep your documentation, in particular

e Lab records,
e Computer codes and output,
e Calculations,

e Data treatment and statistics.

This is important in your correspondence with colleaguesthre least those who have arrived at different results.dtso
important for yourself and your collaborators in your lateark when you may actually have forgotten some essentials.
And it is important if it should happen that somebody chaggrsof misconduct.

How much should you keep? In principle, everything that isassary to reproduce your results. If you are a mathe-
matician with a good memory, you may not have to keep anytHiatgif your work involves collecting experimental data,
the necessary records may occupy significant space, phgsiciatual.

How long should you keep your records? It is a matter of faat there are scientists that have been charged of
misconduct and had their entire scientific production itigased. For an honest scientist it must be a clear advantage
to have all necessary documentation accessible. A minimumber of years is needed in investigations of a dishonest



Singapore Statement on Research Integrity

Preamble. The value and benefits of research are vitally dependent on the integrity of research. While
there can be and are national and disciplinary differences in the way research is organized and
conducted, there are also principles and professional responsibilities that are fundamental to the

integrity of research wherever it is undertaken.

PRINCIPLES

Honesty in all aspects of research
Accountability in the conduct of research
Professional courtesy and fairness in working with others
Good stewardship of research on behalf of others

1. Integrity: Researchers should take responsibility for the
trustworthiness of their research.

2. Adherence to Regulations: Researchers should be aware
of and adhere to regulations and policies related to research.

3. Research Methods: Researchers should employ
appropriate research methods, base conclusions on critical
analysis of the evidence and report findings and
interpretations fully and objectively.

4. Research Records: Researchers should keep clear, accurate

records of all research in ways that will allow verification and
replication of their work by others.

5. Research Findings: Researchers should share data and
findings openly and promptly, as soon as they have had an
opportunity to establish priority and ownership claims.

6. Authorship: Researchers should take responsibility for
their contributions to all publications, funding applications,
reports and other representations of their research. Lists of
authors should include all those and only those who meet
applicable authorship criteria.

7. Publication Acknowledgement: Researchers should
acknowledge in publications the names and roles of those
who made significant contributions to the research,
including writers, funders, sponsors, and others, but do not
meet authorship criteria.

8. Peer Review: Researchers should provide fair, prompt and
rigorous evaluations and respect confidentiality when
reviewing others' work.

9. Conflict of Interest: Researchers should disclose financial
and other conflicts of interest that could compromise the
trustworthiness of their work in research proposals,
publications and public communications as well as in all
review activities.

RESPONSIBILITIES

10. Public Communication: Researchers should limit
professional comments to their recognized expertise
when engaged in public discussions about the
application and importance of research findings and
clearly distinguish professional comments from opinions
based on personal views.

11. Reporting Irresponsible Research Practices:
Researchers should report to the appropriate authorities
any suspected research misconduct, including
fabrication, falsification or plagiarism, and other
irresponsible research practices that undermine the
trustworthiness of research, such as carelessness,
improperly listing authors, failing to report conflicting
data, or the use of misleading analytical methods.

12. Responding to Irresponsible Research Practices:
Research institutions, as well as journals, professional
organizations and agencies that have commitments to
research, should have procedures for responding to
allegations of misconduct and other irresponsible
research practices and for protecting those who report
such behavior in good faith. When misconduct or other
irresponsible research practice is confirmed, appropriate
actions should be taken promptly, including correcting
the research record.

13. Research Environments: Research institutions should
create and sustain environments that encourage integrity
through education, clear policies, and reasonable
standards for advancement, while fostering work
environments that support research integrity.

14. Societal Considerations: Researchers and research
institutions should recognize that they have an ethical
obligation to weigh societal benefits against risks
inherent in their work.

The Singapore Statement on Research Integrity was developed as part of the 2nd World Conference on Research Integrity, 21-24 July 2010, in Singapore, as a global guide to the responsible
conduct of research. It is not a regulatory document and does not represent the official policies of the countries and organizations that funded and/or participated in the Conference. For
official policies, guidance, and regulations relating to research integrity, appropriate national bodies and organizations should be consulted. Available at: www.singaporestatement.org

Figure 2:
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Figure 3: From Physical Review Letters, 22. April 2011

scientist. UVVU quotes five years as a minimum time for dataiegfe, following the Danish Data Protection Agency.
This figure may well be increased within the near future.

| have kept my records from almost fifty years of scientifidvagt until a few weeks ago, when | had to abandon most
of it in connection with a relocation of my department. Ap@aam reprints, the only item that | repeatedly picked out
over the years was original figures for reproduction in negiand books.

2.2 Publication

As a scientist you have to publish your findings. Althoughdp@ion seems to be widely spread that it is more important
that, where andhow much you publish thawhat you publish, don’t forget that the primary purpose of a pedtiion is to
be read. Admittedly, the quality of published papers is hetdnly criterion when it comes to allocate funds and jobs, bu
in our part of the world it is important and often the first erion.

Characteristics of a good paper are

1) Reporting sound, original and interesting research,
I) Necessary documentation and clear presentation,
I1l) Fair credit to previous work and
IV) Proper credit to those who have contributed, either intitle page or in an acknowledgement.

While 1) depends entirely on your field, there is a lot of lgmre on II), of which I like to mention ref. [5] from which |
have learned a lot, despite almost 50 years of experience.

2.21 Authorship

Items IIl) and IV) deserve attention if you want to avoid tbbet Consider 1V) first. If all of a paper is your work, both
the idea, the method of attack, the very research, the dattatien and the writeup, the only problem that may arise
is that your supervisor may claim coauthorship. If you haiseussed the work with him/her regularly, the claim may
be acceptable, and following it may increase your chancéi®mpaper to be read. Otherwise he/she should not be a
coauthor. In case of disagreement, try to discuss what iggoihappen if the supervisor should report about your work
at an international conference and someone in the audiskseecritical question.

Most frequent in the natural sciences are multiple-autlapeps. Figure 3 shows an example that is representative
for high-energy physics. Except for specialists in the fieid hard to impossible to find out who are the key people in
this enterprise. Clearly, everybody who had a serious irmroknt in the project has been listed in the titlepage at the
proper alphabetic position. Projects like this have a spmiem who has the right to make the ultimate decisions, but
intricate procedures are underlying the publication psede ensure the quality of what comes out of such extremely
costly research.



You are more likely to be involved in a project involving a shmaumber of people, students, postdocs, technicians
and one or more senior researchers. The American Physic@t$bas formulated the following rights and obligations
for coauthors [6],

e All collaborators share some degree of responsibility for paper they coauthor. Some coauthors have responsi-
bility for the entire paper as an accurate, verifiable, repbthe research. These include, for example, coauthors
who are accountable for the integrity of the critical datpomed in the paper, carry out the analysis, write the
manuscript, present major findings at conferences, or gemsgientific leadership for junior colleagues.

e Coauthors who make specific, limited, contributions to agoape responsible for them, but may have only limited
responsibility for other results. While not all coauthoraynbbe familiar with all aspects of the research presented in
their paper, all collaborations should have in place an@muate process for reviewing and ensuring the accuracy
and validity of the reported results, and all coauthors &hba aware of this process.

e Every coauthor should have the opportunity to review theusaript before its submission. All coauthors have an
obligation to provide prompt retractions or correction afoes in published works. Any individual unwilling or
unable to accept appropriate responsibility for a papeualshoot be a coauthor.

Criteria like the above should be helpful to decide who isgdb be a coauthor and who should figure in the acknowl-
edgement. Once that has been settled, the next questiom ésdkr of appearance in the by-line. It is a widely spread
assumption that the first author is the one who has done alkitinke and the last author is the boss. As you may have
noted in the above paper from Physical Review Letters, ghi®t a universal rule. In fact, there are lots of combination
of hierarchic and alphabetic order in addition to curiesitike a well-known researcher, whose last name startsawith
‘Z’ and who loves inverse-alphabetic order in the by-line.tke professor who only accepts students placed behind him
in the alphabet.

It may happen that someone publishes a paper about work ithwlou participated without putting your name into
the title. This is legitimate if the matter has been discdsgih you and if you agreed. If not, the action may be sciemtifi
misconduct.

More frequent is the situation where someone submits a nceiptigith your name in the by-line without telling you.
Keep away from those people. If the paper contains sus@aiesults and conclusions that you cannot support, write
to the editor and ask for your name to be withdrawn. If you hawebeen involved in the work, you actualhave to
withdraw your name from the publication, once you have bexamare of the matter, otherwise you may be criticized
for ‘gift authorship’.

2.2.2 Quotations

Item 111) above concerns quotation. The American Physicali&y states the following [6]:

e Authors have an obligation to their colleagues and the glsy@mmunity to include a set of references that com-
municates the precedents, sources, and context of theedpeork. Proper referencing gives credit to those whose
research has informed or led to the work in question, helpsaa duplication of effort, and increases the value of
a paper by guiding the reader to related materials. It isebpansibility of authors to have surveyed prior work in
the area and to include relevant references.

e Proper and complete referencing is an essential part of ysigs research publication. Deliberate omission of a
pertinent author or reference is unethical and unacceptabl

In practice this implies that if you take over from the litense

e An important finding, idea or argument,
e A mathematical derivation,
e A computer program,

A photo, a diagram and the like, or

Verbatim text,

you have to clearly identify the source. The way you quote & matter of style of the journal.

The above formulation is ambiguous with regard to whetherhibliography of your paper should be complete in
some sense. There are many ways to identify research thairiff@med or led to the work in question’. If you are
writing a genuine review, you are supposed to aim at compéste For a typical research paper, you may prefer a rather
narrow interpretation, if not for other reasons than spanédtions, especially if you work in a field with hundreds or
thousands of references.

When having to make a choice | try to identify



e The first paper,
e The best paper, and

e The most recent review.

A complete match is a rare occasion, but this set of criterfai superior to alternatives that you find much too often in
the literature such as a few randomly-picked recent retere(isee, e.g., ...’) or, even more amateurish, a bunch of mo
or less irrelevant self-citations.

Special attention is indicated in quoting verbatim texy ¢t want to avoid being charged of plagiarism) and borrowing
figures (if you want to avoid a copyright case).

As to verbatim text, be aware that powerful tools are avélab detect overlaps, and that anybody can verify the
degree of overlap. You can use formulations from the biblean Newton and Darwin without an explicit quotation, but
if you take over a paragraph in your introduction or conaasrom somewhere else, ensure an explicit quote. | myself
try to set one line of text as a hard limit, and even less in cagarticularly striking formulations.

The temptation to copy someone else’s formulations may bepkarly strong if you find your command of English
language to be inferior to that of the other author. Try tastestraight copying. After all, your motivation only rayel
will be exactly the same as that of the other author. If youaavare of linguistic weaknesses, try to overcome them or
consult someone in your surroundings for linguistic helfobesubmitting the manuscript. This will also aid the job of
refereeing.

2.2.3 Permissions

When borrowing figures you need to ask for permission. Nawe to ask the copyright holder, which is most often the
publisher of the book or journal. This process has been aatehrecently: If your source is an electronic journal, teca
the article on the internet and click on ‘permissions’. Tii#§ most often lead to a printed permission within a minute
and free of charge. If that does not work, you (or your pulgiskwill have to approach the publisher. It may take time to
get a response, and it also happens that the publisher dedsgec

The publisher may also set the condition that you obtain gsion from the author. Whether or not that is the case,
you should anyhow contact the author. No sensible authddesly permission, but he/she may offer you a better copy
than what you can extract from a pdf file on the internet or makeaware of an error in the original worklever quote
a figure from someone else’s work without specifying the seurAnd be aware of the possibility that the source from
which you copy a figure may not be the original source.

What do you do if you are writing a book and want to borrow 50 fiegg? Well, the safest solution is to ask for 50
permissions. The only alternative is to produce your ownréguWith regard to diagrams this means you construct your
own ones from scratch, and with regard to photographs yod teei@avolve your own camera, if that is possible.

This whole complex of permissions used to be mainly a maftt@riority within the scientific community, but the
copyright issue is getting increased attention. | have motheard of a case in court involving an author charged of
borrowing a single figure without quoting, but | am not sureuwttthe situation a few years from now.

2.24 Errataand Corrigenda

Nobody is perfect. Even Nobel laureates make errors. Itisgfgood scientific practice that you publish a corrigendum
if you trace an error in one of your papers. This is not thetlaamatter of preserving your credibility in the scientific
community: If you publicly correct an error, your peers vititiply that the rest of your production is error-free as far as
you are aware.

Correcting an error is also a matter of your own comfort: A&#, an error in your paper may have serious conse-
guences. You may feel guilty if you have not corrected it ie titne.

If you write an erratum or corrigendunto a highly-cited paper, you may even increase your citatimmt and your
H-index. This may — whether you like it or not — affect the d#mn-making on your next application for a job or for
research funds.

2.3 Refereeing

In our current system, publication in refereed journals ke ingredient of a scientific career. Therefore, your way of
addressing referee reports and your behavior as a refexreadrof the scientific code of conduct.

1A corrigendum corrects errors in the manuscript, an erratarrects errors induced by the publisher. In the naturaneeis one rarely makes this
distinction.



You will not be charged for scientific misconduct, if you try ¢heat a referee or if you, as a referee, treat an author
unfairly. However, your reputation as a scientist is infleesh by your behavior both as an author and as a referee. The
formal anonymity of the process does not prevent people fedking about their experiences with you, but of course you
will not necessarily get to know what they say.

The problem is that strong emotions may be involved. Thisdstnpronounced when a paper is recommended for
rejection by a referee.

2.3.1 Author

Consider first the case where you are the author whose papdrelea returned with such a verdict. There is one thing
that you shouldhever do: Sending the manuscript right away to another journdiovit any further correspondence with
the rejecting editor. If not for other reasons, the new editay send your manuscript to the same referee. If that refere
notices that you have totally disregarded his points he bad geasons for putting you on his personal black list.

Here is my recommendation:

. Send the report to your coauthors.
. Cool down for at least 24 hours.
. Itemize the points made by the referee and decide whick amevalid.

A W N P

. If there is an acceptable balance between valid and thgalnts, make appropriate changes in the manuscript. This
may take time.

ol

. Clarify those points where you do not agree with the refere

6. If you and your coauthors find the resulting manuscripttiwhile, send it to the editor with a cool and polite
rebuttal.

In the rebuttal, address the editor, not the referee. Itasettitor who conducts the correspondence. The editor may
override a referee report on the basis of the report and wtwuttal. It is the editor who decides whether your manuscrip
should go to another referee or whether a final decision canauie already.

Referees are typical readers, not gurus. If a referee hamdesstood you, it could be his fault, but as a first approxi-
mation it is reasonable to assume that it is your fault.

However, there are stupid referees, and there are refefeefawve a bias. Try to give a chance to the editor to find
out, but if he does not, and the referee insists after thensbamund, it is completely legitimate to ask for another reée
or to submit the manuscript to another journal. | have entaed the latter situation on a couple of occasions. Rather
than speculating about the identity of the respective vawis | attached the entire correspondence with the firsbedit
to inform the second editor, and | also informed the firstaditiefly about my point of view, asking my message to be
transferred to the first reviewer.

2.3.2 Referee

With an increased pressure on scientists to publish, theoeuof submissions and hence the number of referee reports
needed increases steadily. At the same time, scientidtthisehave less time for refereeing. Therefore, journalcedi
are constantly in search of new referees. You are likely¢eive your first refereeing job as soon as you have published
your first paper. When it happens, try to find out whether yaucaralified. Do you know a reasonable fraction of the
literature quoted in the manuscript?

Once you have decided to accept the job, take it seriouslyntiRg just at 2-3 misspellings and nothing else is
unsatisfactory for an author. On the other hand, don't be&@fsf recommending a manuscript for rejection if it does not
present something new.

3 Misconduct

The recent literature on misconduct in science, usuallytézhas ‘fraud’ (bedrageri), is extensive. Much of this hesrb
written by journalists. You may find a list of pertinent boaks. in ref. [7]. This author is a prominent scientist hinfisel
and he focuses on a small number of cases that have receaatchgiblicity. As indicated in the title, he goes beneath the
headlines and arrives at much more balanced and sometimpsswg conclusions.

Dramatic cases of fraud are still rare events, althougletharst be some that have never been discovered. Minor
cases are unquestionably more frequent, but in order tonbedwmrmful, the respective papers need to be read. Since
many papers are never read, the damage must be limited.



Reading through the literature you will soon notice thaesasf proven misconduct only rarely start with the intention
of fraud. Rather, people get carried away or are under some i pressure, including trivial reasons such as lack of
time.

In my experience, actual charges of misconduct mostly aorfoair categories,

1. Fabricated or fictive data,
2. Plagiarism,
3. Manipulating statistics,

4. Questionable scientific basis for drawn conclusions.

Most cases of the last category 4) cannot be treated by UVVIgfml reasons: It is not the job of UVVU to be an arbiter
in scientific discussions.

3.1 Multiple Publication

If the Danish prime minister has an important message togbelp, he may choose to publishit in all leading newspapers
of the country. If you have hit an important result in youreasch, and you decide to publish it in more than one journal,
you better be careful about what you are doing.

There have been situations when this was legitimate. Pemexamples are two papers by Niels Bohr that, during
wartime, were published both by Nature and Physical Reviativer examples occurred during the time of the iron curtain
with papers smuggled across the border. And there are ofeawmerous cases of entire journals being translated into
other languages.

As a general rule, however, in submitting a paper you impdy ytour manuscript has not been published nor is under
consideration somewhere else. Despite that it happentarggtinat one and the same paper is published in two or more
journals.

Sometimes only the title and the author have changed. Ofseoywu will never consider this primitive type of
plagiarism, but you may well become the one whose work igstim this way. The proper response is to informdhief
editors of the journals involved. If you just address the publishethe editorial office, you run the risk that the person
(or the computer) who reads your message does not realizéhih&s a serious matter.

More frequent is the case where only the title has changeilk Wte author's name is the same. This is not currently
listed as scientific misconduct, although it is in most case®lation of copyright. Moreover, it is by no means good
scientific practice.

Apart from being dishonest, this sort of action is not vergver. After all, the chance that the second submitted
manuscript goes to the referee who recommended the firsbopalblication is substantial. At any rate, the consequence
of such an action are drastic: Apart from a copyright changg include forced retraction, blacklisting with the joals
involved and information of the employer by the journal edht

Milder forms of multiple publication occur all the time. R#e want to go to conferences, and in order to receive
travel money they have to present a paper. Why not divide wgdrapst finished paper into two, with different titles, a
slightly modified introduction, rearranged list of refeces and a graph showing wifnium replaced by a graph showing
wafniun?. This does not violate copyright and is nowhere listed asrdific misconduct. If you do it once it may not
even be harmful to your scientific reputation. But don't dalltthe time. If not for other reasons: One paper with
citations gives you more prestige thampapers withZ/n citations.

3.2 Suspicions

Unfortunately, scientific misconduct happens, and if it geps within your scientific environment it is bound to have
serious consequences on your day-by-day activity. Fiestetlis a period from the day when suspicion arises until the
time when a charge has been submitted officially to the apjatepbody, which in the first instance typically will be the
department head.

There are some indicators that call for attention:

e A large number of publications in high-profile journals cahcourse, be a sign of great creativity, but it can also
be a sign of wishful thinking or fictitious results,
e Somebody may report measurements with a hitherto unseeisiore using standard apparatus,

e There is missing essential information in publications.

2Quote from Samuel Goudsmit, founding editor of Physicali®e\ etters



Maybe you are able to repeat suspicious measurements wifathe apparatus or a similar one. This should give you
a clue on whether your suspicion is justified, but it may bethat simple.

Evidently you will not accuse a colleague or superior of stific misconduct unless you have serious reasons. Once
you have convinced yourself that something is wrong, tryisouss the matter with someone whom you trust before going
the official way. After all, experience shows that those wéeive the message will not necessarily listen to you.

UVVU is a slowly working organization. There may be a longipdrwhere the whistle-blower and the one who is
charged come to work every day door-to-door. It requiresesstrength to cope with that kind of tension.

4 Concluding Remarks

You cannot guard yourself 100 % against being passivelyiweebin scientific misconduct, but you can do your best to
avoid it by carefully choosing your research group. Of ceutke scientific topic is an important point of considenatio
but the general atmosphere in the group has a long-lastiegt@hn your career. Talk to alumni and previous members of
the group, look at the output in terms of theses and pubtinatihow is the international interface, listen to lectigieen

by senior group members and try to make a judgement on themaites involved. You can get much more specific
advice from ‘On being a Scientist’, quoted in figure 1, andidyfainique book with an amazingly broad scope [8].
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