STUDENT'S GUIDE

Peer Review

uhlishing is an essential part of research. Pullica-

tlons provide a lasting recovd of scientilic accon-

pplishment that other researchers can refer to and
build on. Before a manuscript is accepted for publicalion,
however, it must undergo review by other researchors,
These reviewers evaluale the manuscripl Lo judge its suit-
ahility for publication, a process called peer reniet.

I*eer review is extremcly important for maintaining the
quality of publications. In view of this iinportance, you
might be surprised to learn thal there are virtually no pub-
lished guidelines governing peer review. To be sure, most
rasearchers agree on sowue traditional etiquette, and jour-
nals typdcally send some gencral guidelines to reviewers
along with manuscripts. Llowever, many gray areas and cthi-
cal dilemmas can arise, | discuss a few of these here and pro-
vide some guidance to new researchers,

This article is primarily directed at students who are be-
coming involved in research, My intent is 10 help you under-
stand your ebligations and responsibilities in the review
process. Several of the issues | discuss, however, are rele-
vant to review practices in general and thus may be of inter-
ost to more experienced researchors as well.

Why Should You be a Reviewer?
Reviewing lakes time and elfort, and you may wonder why
you should hother. Although no one cau foree you to be a re-
viewer, there are extremely good reasons for doing so, First,
when you submit manuscripts for publication, it is your obli-
gation to review manuscripts as well, To be sure, this is a
moral obligation only; however, journal editors will appreci-
ale your cfforts, and you will gain a repatation for eontribut-
ing to the good of he research community, Most important, it
may be naive Lo expect that your own manuscripts will hore-
viewed in atimely manner if you do not fulfill your obligation,
Furthermore, when you review manuscripts, yeu havethe
apportunity to see research results well before publication.
Thus, you will hecome aware of research trends ahead of the
community at large, which can he heneficlal to your research
program. This does not mean, however, that the content of
the manuscripts you review is availahle for you to use in your
own research, and | will discuss the confidentiality issuc in
morve detail tater. Nevertheless, you should realize that there
iire benefits to the time and effort it takes to he a reviewer.

Are You an Appropriate Reviewer?
When you receive a manuscript to review, you should de-
cide hmmediately whether or not you're an appropriale re-
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viewer. If you're reasonably Familiar with the subject malier
of the manuseript, especially the references that provide
the backgromd, then you're prabably an appropriate re-
viewer. Il you're not sufficiently knowledgeable about all as-
pects of the manuscript, you can limit your review to those
aspocts you know well and so inform the edilor in a note ac-
companying your review, [Eyou're not familiar with the topic
of the manuscript, yoir're prebably not an appropriate re-
viewer, and it is important to return the manuscript to the
editor without delay. Although journals often allow you to
pass the manuscript on to a suitable colleague, [ recom-
mend that you return the manuscript to the editor with sug-
gestions for potential reviewers, Lherehy removing yoursclf
from the *loop” to avold later confusion.

What Are the Objeclives of Your Review?
Essentlally, your review serves three purposes, namely: 1)
1o determine whether the content of the manuseript is nove!
{that is, new), 2) 1o determine whether the results of the
manuscript are correct, and 3) to determine whether the re-
sults are significand, These lssucs may seem straightfor-
ward, but in many cases they're not, [ will address cach of
these issues separately.

How Is Novelty Determined?

Novelty is extremely important in research, and a manu-
script is not publishable if its results are already knowo {ex-
cept if It is o review or tutorial paper). Although research ls
novel if it has not been published before, it may he difficult
in practice to detennine this. First, the research world is
vast and multifaceted. For starters, there are numerons
journals, not only the well-known, large-circulation jour-
nals, but also many small-circulation ones. In addition, there
are forcign-language journals, which may not he casily ac-
cessible. That's the easy part. T'o make matlers worse, tak-
ing ace throughout the year, there are conferences on
virtually every academic and technologleal discipline, Some
of these conferences have reviewed proceedings, others
have unreviewed proceedings, and others publish only ab-
stracts, Proceedings of these conferences are oflen not ac-
cessible to rescarchers who have not attended the
conference, And what about Ph.D. dissortations? Those are
available from archives, but they're not distributed to the
research commumity. An even grayer arca concerns mas-
ter’s theses, which are notl publicly accessible,

A more serious problen is that not all publications w-
dergo the same level of scruliny. A typical dilemma is the fal-
lowing. A veviewer points out that overlapping material can
be found in a dissertation that was never published. Sincethe
manuscript lacks novelty, the reviewer may recommencd that
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it berejected. But the dissertation, hecause it was not submit-
ted to a journal or conference, had never bean peer reviewed.
Thus, one could argue that the “results” of the disscrtation
have the status of a conjecture or unproven claim. (Moral:
Publish your dissertation.) Thus, the correctness of the prior
publication has not been established with ahigh level of seru-
tiny, and this makes it difficult to determine novelty. As a re-
searcher, it is important that your own research is subject to
scrutiny and is mace accessible to a wide awdience.

The review process usually takes months, and some-
times even years. In addition, once a manuscript is accepted
for publication, it can often b more months betore it is pub-
lished. These delays present timing problems in determin-
ing novelty. For example, suppose you're reviewing a
manuscript, and it turns out that overlapping results are
given in another manuscript that is either undoer review or
awaiting publication. Although there are no set guidelines
governing this situation, ! follow the rule that, until a manu-
script has been published, its results cannot preclude those
of another manuscript under review. In ather words, a
manuscript should enly he judged on the basis of published
material. But even morc subtie problems can arise. Spe-
cifically, while a manuscript is heing reviewed, it may hap-
pen that a paper with substantial overlap is published. This
may affect the review of the manuscript in midprocess. In
such cases, editors usually allow the submitted manusecript
to complete its review cycle.

How Is Correctness Determined?

Determining correctness can be difficult for a variety of rea-
sons. First, each field of research has its own standards for
determining correctness. Thesc standards are not absolute
(despite what mathematicians often claim). What is most
important is that you apply these standards in a manner
that is appropriate to the field. For example, there are con-
trol theorists who consider a “result” to be nothing less than
a proven theorem. Using this standar«, a centrol theory re-
searcher would be inclined to reject engineering manu-
scripts that lack a theorem-proof format. (Actually, very fow
engineering journals use this style. Control theory is an ox-
ception.) Conversely, a researcher in an applied area of en-
gineering would be inclined to reject control theory
manuscripts, which arcoften bascd on idealized inathemati-
cal assumptions withoul reference to physical reality.
Nevertheless, although standards of mathematical rigor
vary from field to field, a manuscript muost conform ta hasic
standards of clarity and logic. [f not, you may judge the
manuscript as *not even wrong,” which means that it is nat
sufficiently well written for you to determine whether or not
its results are correct, Some reviewers may recommend re-
jection of a manuscript based solely on lack of elarity with-
out investing the effort to determine novelty and
significance. This kind of recommendation is valid only to
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the extent that it is both ohjcctive and specific, aspects that
are discussed below,

All of this assumes that the manuscript possesses suffi-
cient detail for you to determine correctness; however, few
manuscripts are self-contained. For example, most manu-
scripts depend on results in books and papers, which is not
a probleny unless you're skeptical about the correctness of
the cited material. You may have valid grounds to worry i
the crucial references have undergone less scrutiny, which
may be the case if they're conference papers and the manu-
seript you're reviewing was submitted to a journal, which
demands higher scrutiny. 'Fhe point here is that pubtica-
tions, however defined, form a kind of pyramid, with differ-
ent levels of scrutiny being applied at different levels of the
pyramid. Discrepancies in the serutiny of relevant publica-
tions may impece your ability to determine correctness.

There arc instances inwhich you can’t check the correct-
ness of a manuscripl. For example, you usually can't verily
the computer programs developed hy authors; nor can you
check their experimental data, much less their experimentat
apparatus. In these cases, it is obviously impossible to ver-
ity the correctness of the manuscript. Although there is no
simple solution to this problem, at the very least you might
require that the authors provide sufficient detail and diag-
nostics to minimize the possibility of hidden flaws. (When
you write your own manuscripts, you should reverse this
process aml think about how you should report your re-
search to demonstrate that your methods and results are
correct.) Some disciplines require "reproducibility” as a re-
quirement for publication, but this is more of anidealthan a
practical reality.

Some reviewers helieve that the standards of correct-
ness nead to be higher for heginning researchers than for
more established authors, Although closer serutiny of the
work of less established roscarchers can be viewed as hene-
[icial to them, this distinction implics less rigorous review of
more established authors, Conscequently, this practice vio-
lates fairness and objectivity while undermining the ulti-
mate goal of reviewing. Like the cmperor and his clothes, all
manuscripts descrve cqual {reatment regardless of the
identity of tho authors, howover renowned. Blind review-
ing—roviewing manuscripts with the authors’ names re-
moved—can help prevent this problem; however, itis rarely
practiced hy enginecring jowrnals,

How Is Sigmificance Determined?

A manuscript may he both correct and novel, but its results
may not he significant enough to warrant publication. In
s0IMe cases, it is a simple matter to decide whether this is
the case. I'or example, the results may be only a minor ox-
tension of known results, perhaps more in the vein of an ex-
ercise than a true research contribution, But even here
there are gray areas. l'or example, suppose the results of a
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manuscript are actually a special case of a more gencral,
known result. Some reviewers would recommend that the
manuscript he rejected. Special cases are frequently
nonobvious, however, and may be of great valuce. To illus-
trate this point, consider the consequences of rejecting ev-
ery manuscript that presents a Lyapunov function on the
grounds that all such functions are merely special cases of
an estahlished framework.

Reviewers often describye a manuscript as “not interesting”
toimply that it is not sufficiently significant to warrant publica-
tion. This judgment entails a serious problem, namely, that sig-
nificance is often difficult to judge. Even famous researchers
have madc horrendous errors in judging significance, and his-
tory is fillecl with examples of such errors (see "References™).
In some cases, a researcher’s work was published only after
protracted, strenuous conflict against established “experts”
whose views werc later found to he woefully misguided. If you
insist on judging a manuscript to be *not interesting,” be abso-
lutely sure that your judgment s hased on thoughtful, ratlonal
arguments rather than personal prejudices.

The issue of slgnificance is the least objective and theye-
fore the most contentious. [f the manuscript has marginal
novelty in a dense field of research, signilicance may be in
doubt. On the other hand, if the manuscript presents ideas
ot concepts that arc original, creative, speculative, or un-
usual, it may be appropriate to give the authors the benefit
of the deubt. [n such cases, the possible harm to the journal
may be outweighed by the stimulus to the rescarch commu-
nity, not to mention harm to the authors. Remember that
new ideas often require the development of an intellectual
framework that can take years to gain acceptance by the re-
search community as a whole.

Be Specific and Helpful _

Itis important that your evaluation of a manuseript be basad
on specific examples, so if the inanuscript is not clearly writ-
ten, give examples to demanstrate. You need not point out
avery such instance, but you might make it clear that you're
merely providing a few specific cases as evidence of lack of
rigor or clarity. Providing such examples will strengthen
your evaluation by demonstrating to the editor the objectiv-
ity of your roview, [n addition, the examples you include in
your review will he of great help to the authors in revising
their manuscript.

You can be helpful o the authors in other ways as well. For
example, you can suggest technical improvements to the
manuscript, and you can provide additional, relevant refer-
ences, whether or not thesc references preclude novelty. By
helping the authors improve their manuscript, you're im-
proving the literaturc to the benefit of all researchers.

Be Timely
When an editor asks you to review a manuscript, he or she
willusually give you a deadline. If vou know you cannot meet
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the deadline, inform the editor immediately, and you will
usually be granted an extension. If an editor notifies you that
the deadline has passed, you should respond lmmediately
with an apology and an estimate of when your review will be
completed. Remember that if your review Is excessively
late, the editor may make a decision without your input.

Respect Confidentiality

The manuseript that vou're reviewing has been serit to you
in confidence. Although there is no legal requiroment for se-
crecy, it is understood in the rescarch community that
you're bound to respect the confidentiality of the manu-
script. This means that you cannot use the results of the
manuscript in your own research {which would he fraud),
and you cannot divulge the results of the manuserint to
other researchers. If you wish to cite or make use of the re-
sults of a manuscript, you can reveal your identity to the au-
thors and request theiy permission; however, the authors
need not grant such permission,

Be Objective and Fair
As you determine the novelty, correctness, and significance
of amanuscript, itis important that you he objective. Objec-
tivity is extremely importani because, as already men-
tioned, the review process cntails a conflict of interest, The
editor, of course, is aware of this conilict and is thus ohli-
gated to place high weight on objective comments and little
or no weight on subjective opinion. In fact, any comments
vouinclude in your review that lack ohjectivity should he ig-
nored by the editor. If your review is exeessively snhjective,
the editor may completely ignore your evaluation, and you
will lose the opportunity to judge the manuseript.
Ohjectivity is essential for ensuring fairness. It Is an unfor-
tunate, aid sometimes ugly, aspect of 1he profession that re-
search can he extremely competitive and some reviewers
will take advantage of the review process. Unfortunately, itis
not uncommon for a reviewer to dismiss a manuscript with a
few subjective comments, It is the editor’s duty to ignore
stich reviews regardless of the stature of the reviewer. At the
very least, fairness means that you do not impose standards
on authors that vou do not abide by in your own work,
Unfortunately, a review is essentially a critique of a
manuscripi, and thus most reviews are largely filled with
negative comments. There is nothing to prevent you from
being complimentary, however, if there are aspects of the
manuscript you feel are deserving of praise. Supportive
comments and cncouragement can generate goodwill in an
often competitive environment.

Reware of Conflicts of Interest

The institution of peer review is complicated by conflicts of
interest. Only in peer roview is the value of one's wark
judged by one’s competitors. Qur society recognizes the in-
herent dangers of conflicts of interest, and numerous laws
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and sacial customs have been established to avoid if not
banish it {think of nepotism, for starters). Unfortunately,
there is no alternative to peer review for determining the
worthiness of a manuscript for publication. In cases of so-
vere coiflict of interest and obvious hias, however, editors
have been known to ignore reviews and publish manu-
seripts sight unseen,

When you reccive a competitor's manuscript for review,
you may be placet in a conflict of interest. To make matters
worse, this conflict of interest is tmposcd on you involun-
tarily when the manuscript is sent to you unsolicited. In ex-
treme cases, you may wish to return the manuscript to the
aditor to avoid heing placed in a difficult situation. Unfortu-
nately, the mere fact that you have opened the envelope
may force you to demonstrate that you have respected the
manuscript’s confidentiality. Although such situations illus-
trate flaws in the peer review system, fertunately they are
rarely problematic,

Fulfill Your Obligations

and Review with Integrity

As a researcher secking to publish your own work, it is your
obligation to review manuscripts lyy your fellow resecarchers.
‘The goal of your review is to determine novelty, correctness,
and significance, Your review should strive to be specific,
helpful, timely, oljective, and fair. You must alse respect the
confidentiality of the contents of the manuscript.

As abeginning researcher, your reviewing efforts may en-
tail difficult issues. You should address these problems with
the utmost integrity, always treating your fellow research-
ers in a manner that you yourself would want to be treated.
Peer review is a practice where simple application of the
golden rule should prevail, Just as you would not want your
research judged in an unfair manuer, it i$ inappropriate for
you to treat other researchers’ work unfairly. The ethical
standards that you uphold and the consideration you show
to your fcllow rosearchers reflect your personal integrity.
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