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here is an endless stream of re-
I search papers submitted to con-
ferences, journals, newsletters,
anthologies, annuals, trade journals,
newspapers, and other periodicals. Many
such publications use impartial, external
experts to evaluate papers. This approach
is often called peer review, and the review-
ers are called referees. Refereeing is a
public service, one of the professional ob-
ligations of a computer science and engi-
neering professional. Unfortunately,
referees typically learn to produce referee
reports without any formal instruction;
they learn by practice, by feedback from
editors, by seeing referee reports for their
own papers, and by reading referee reports
written by others.

This article tells you how to evaluate a
paper, write a referee report, and apply
common standards and procedures. It is
intended to replace Forscher’s rules,'
which are distributed by some editors but
do not reflect the procedures used in com-
puter science and engineering. This article
focuses on research papers in applied ar-
eas of computer science and engineering,
such as systems, architecture, hardware,
communications, and performance evalu-
ation, but most of the discussion is gener-
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Computer researchers
have a professional
obligation to referee
the work of others.
This article tells you

how to evaluate a
paper and write a
report using common
standards and
procedures.

ally applicable; separate sections con-
sider research proposals and survey and
tutorial papers. Authors might find this
material useful for preparing papers for
publication. Another recent paper dis-
cusses refereeing in theoretical computer
science?; there are some differences be-
tween theory and the applied areas consid-
ered here.
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The referee’s task

Your role as referee is to decide whether
a paper makes a sufficient contribution to
the field. The contribution can be new and
interesting research results, a new and in-
sightful synthesis of existing results, a
useful survey of or tutorial on a field, or a
combination of those types. To quote a
referee for this article:

Small results which are surprising and
might spark new research should be pub-
lished; papers which are mostly repetitions of
other papers should not; papers which have
good ideas badly expressed should not be
published but the authors should be encour-

aged to rewrite them in a better, more compre-
hensible fashion.

Reading a paper as a referee is closer to
what a teacher or professor does when
grading a paper than what a scientist or
engineer does when reading a published
work. In the latter case, the reader pre-
sumes that the paper has been checked
(refereed) and is thus correct, novel, and
worthwhile. As a referee, on the other
hand, you must read the paper carefully
and with an open mind, checking and
evaluating the material with no presump-
tion as to its quality or accuracy. The result
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Editors are always looking for quali-
fied and responsible referees. The
easiest way to become a referee is to
write a paper, thus bringing your name
and expertise to the attention of the
community. You can also become ac-
tive in professional activities, such as

How to become a referee

local IEEE or ACM groups, IEEE Tech-
nical Committees, ACM Special Inter-
est Groups, and conference-organiz-
ing committees. Participating in these
activities will help vou meet editors and
program chairs. Also, editors some-
times actively solicit referees.

of your reading should be a referee report
that recommends for or against accepting
the paper and lists necessary and sug-
gested changes.

It is important that you walk the uncer-
tain line between being too permissive
(“publish everything) and being too re-
strictive (“nothing is good enough to pub-
lish”). If you are not critical enough, you
encourage poor research, recognize and
honor those who don’t deserve it, mislead
naive and inexperienced readers, mislead
the author as to what is publishable, en-
courage disrespect for the field, distort
commercial development, hiring, promo-
tion, and tenure decisions, and perhaps
actually subtract from the general store of
knowledge; consider the Piltdown man
fraud, which misled anthropologists for
ycars. As has been noted by Thompson?
and others, unrestrained publication bur-
ies the professional under mounds of pa-
per, only a very small fraction of which can
be examined, let alone read.

If you are too critical, you block or delay
good research from publication, waste the
time of authors, damage careers, and per-
haps leave journals with nothing to publish
and conferences with nothing to present. It
is particularly important not to reject new
and significant work that runs counter to
the prevailing wisdom or current fashion.

If you want to be taken seriously as a
referee, you must have a middle-of-the-
road view — you must be able to distin-
guish good from bad work, major from
minor research, and positive from nega-
tive contributions to the literature. A refe-
ree who always says “yes” or always says
“no” is not helpful.

The referee report
A good referee report should have sev-

eral parts. First, you should briefly state
your recommendation and the reasons for
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it. Second, you should summarize the
point of the paper in one to five sentences,
both for the editor’s use and to ensure that
you actually understand the paper. Third,
you should evaluate the validity and sig-
nificance of the research goal. Fourth, you
should evaluate the quality of the work
(methodology. techniques, accuracy, and
presentation). Finally. you must provide
an overall recommendation for or against
publication. If you recommend against
publication, you should clearly state why.
You should also make the strength of your
opinions clear: an equivocal (“maybe”)
recommendation is acceptable if your rea-
sons for it are clearly documented. In any
case, your report must contain enough dis-
cussion and information to justity your
recommendation.

If your recommendation is favorable,
you must list both necessary and suggested
changes. If your recommendation is nega-
tive, but you think the paper can be sal-
vaged and either submitted elsewhere or
resubmitted, then you should provide a
similar (but perhaps less detailed) list.
Suggestions for alternate places to publish
are always welcome.

Refereeing a paper can require consid-
erable time and effort; don’t waste that ef-
fort on a detailed critique of a badly flawed
paper that can never be made publishable.
Finding one or more fatal and uncor-
rectable flaws excuses the referee from
checking all subsequent details.

Typically, the author receives the text of
the referee report stripped of all material
identifying the referee. Thus, while it is
important to be clear and explicit, your
report should not be insulting. Don't refer
to the author as a “fool” or an “idiot™ nor to
the paper as “trash.” Your review should
be directed at the paper, not the author. The
review of a proposal, though, is also a re-
view of the investigator. In this case, it is
appropriate to evaluate the author’s abili-
ties as well as the research proposed. In all

cases, however, the evaluation should be
objective and fair. The more psychologi-
cally acceptable the review, the more use-
ful it will be.

Evaluating a research
paper

As areferee, you must evaluate a paper’s
novelty, significance, correctness. and
readability. This general set of goals can be
broken down into a much more specific
series of questions.

What is the purpose of the paper?
What is the problem? Is it clearly stated?
Does the author make the important issues
clear? Does the author tell you early in the
paper what he or she has accomplished?
For example, if the paper is a system de-
scription, has the system been imple-
mented or is it just a design?

Is the paper appropriate? Does this
paper have anything to do with computer
science or engineering? If so. is the re-
search appropriate for this forum? (Au-
thors should not submit papers on queueing
theory to Datamation or market analyses
of the latest MVS release to the Journal of
the ACM or the Proceedings of the IEEE.)

Is the goal significant? For that matter,
is the problem real? Does it contradict any
physical laws (as do perpetual motion
machines) or widely reported measure-
ments?

Is there any reason to care about the pa-
per’s results, assuming they are correct? In
other words, is the problem or goal major,
minor, trivial, or nonexistent? Keep in
mind what the Walrus said*:

“The time has come.,’

the Walrus said,

‘To talk of many things;

Of shoes — and ships — and sealing wax —
Of cabbages — and kings —

And why the sea is boiling hot —

And whether pigs have wings.’

Is this a careful analysis of how the sea
became boiling hot or an elegant study of
the flight characteristics of pigs? Sophis-
ticated mathematical analyses can be ap-
plied to models so unrealistic that the ef-
fort is useless and the results of no interest.

Is the problem obsolete, such as a relia-
bility study for vacuum tube mainframe
computers? Is the problem so specific or so
applied that it has no general applicability
and does not merit wide publication?

COMPUTER



Is the problem, goal, or intended result
new? Has the design been built before?
Has the problem been solved before? Is
this a trivial variation on or extension of
previous results? Is the author aware of
related and previous work, both recent and
old? Does he or she cite that work and give
specific distinctions between it and the
current work? If the paper describes an
implementation, are there any new ideas?

Is the method of approach valid? Is
there something about the approach that
invalidates the results? Can you tell what
the method is, or do you have to ferret it out
from mathematical formulas? What are
the assumptions? How realistic are they?
If they aren’t realistic, does it matter? How
sensitive are the results to the assump-
tions?

Is the approach sufficient for the pur-
pose? For example, does it matter if the
author overlooked available data and used
a random-number-driven simulation with
unrealistic parameters? “Back of the en-
velope™ calculations are often sufficient.

If this is a new idea, does the author pres-
ent enough discussion or analysis? There
should be neither too much nor too little.
Published archival papers are tradition-
ally terse and complete but not cryptic;
extensive and detailed discussions, along
with voluminous supporting data, are bet-
ter published as technical reports.

Is the actual execution of the research
correct? Are the mathematics correct?
One or more referees should check the
math in detail; you should always tell the
editor if you didn’t read or check some part
of the paper. Are the proofs convincing?
Are the statistics correct? Is the simulation
methodology described in sufficient de-
tail to convince you that the results are
valid? For stochastic simulations, does the
author give confidence intervals for the
results? Are the results consistent with the
assumptions or with observed facts or
measurements? Have boundary condi-
tions been checked? Are the results plau-
sible or even possible? Did the author do
what he or she claims? For example, did the
author simulate the original system, a rea-
sonable model of it, or just the approxi-
mate mathematical model?

Are the correct conclusions drawn
from the results? What are the applica-
tions or implications of the results? Does
the author adequately discuss why he or
she obtained these results?
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Unrestrained publication
buries the professional
under mounds of
paper, only a very
small fraction of which
can be examined.

Is the presentation satisfactory? Is
the paper written well enough for you to
evaluate the technical content? A paper
that is incomprehensible is not publish-
able. A paper that requires extensive revi-
sion is not publishable in its present form
and might never be. If the paper is readable
at all, you must evaluate the presentation
as well as the technical content. (Refer to
articles such as that by Day® to learn how to
write a paper.)

Does the abstract describe the paper?
Does the introduction adequately explain
the problem and the research framework?
Are the remaining sections clear, and do
they follow in a logical order? Is there too
much or too little detail? Are the grammar
and syntax correct? Are the figures and
tables well labeled, legible, and meaning-
ful? Are there too many or too few tables
and figures? Are explanations poor or
even nonsensical? Is the author too ver-
bose or too terse and cryptic? Is the paper
sufficiently self-contained that someone
knowledgeable in the field can understand
it, or does the reader need detailed knowl-
edge of results published elsewhere? If the
author refers the reader to other papers for
crucial details, do you believe him or her?

If sections of the paper are missing or
incomplete due to a deadline, do you be-
lieve they will be filled in as promised? Is
the paper too colloquial or too formal in
style? Is the formalism useful or neces-
sary? Are there many typographical er-
rors? Is the paper too long? If so, does it
contain too much material, or has the au-
thor been too wordy? Could the paper be
split into two or more papers without los-
ing coherence? The paper should be long
enough to present the necessary material
and no longer. Within reason, let the editor
or program committee chair worry about
specific page limits.

Does the paper contain typographical
errors or problems in grammar, punctua-
tion, and wording? You should identify all

such problems you find. Such errors can be
a serious problem when an author’s native
language is not English. It is not your job,
however, to rewrite the paper.

What did you learn? What did you, or
what should the reader, learn from the pa-
per? If you didn’t learn anything, or if the
intended reader won’t learn anything, the
paper is not publishable.

Making
recommendations

After comparing the paper to an appro-
priate standard (not your own standards,
which may be high or low), to the average
of the papers that you write, or to the aver-
age of the papers that you find worth read-
ing, you should be able to put it into one of
these categories:

(1) Major results; very significant
(fewer than 1 percent of all papers).

(2) Good, solid, interesting work; a
definite contribution (fewer than 10
percent).

(3) Minor, but positive, contribution to
knowledge (perhaps 10-30 per-
cent).

(4) Elegant and technically correct but
useless. This category includes
sophisticated analyses of flying
pigs.

(5) Neither elegant nor useful, but not
actually wrong.

(6) Wrong and misleading.

(7) So badly written that technical
evaluation is impossible.

The next question is: What are the stan-
dards of this journal or conference? Is this
the Proceedings of the IEEE, ACM Trans-
actions on Computer Systems, or the ACM
Symposium on Operating Systems Prin-
ciples (all quite selective), or is it the Tahiti
Conference on Beach Ball and Computer
Systems (fictional, but a presumed boon-
doggle)? You should compare the paper
with the average paper in that specific jour-
nal or conference, not with the best or
worst. Of course, in some cases the aver-
age is too low and needs to be raised by criti-
cal refereeing. Note that you cannot tell
how selective a conference or journal is by
the percentage of papers it accepts; far
fewer bad papers are submitted to the best
conferences and journals.

You should then make a recommenda-
tion, whether favorable (“publish”) or
unfavorable (“reject”). Your recommen-
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dation is your opinion as to whether the
paper makes a sufficient contribution.
Generally, this will include all papers in
Categories | and 2 above and some in Cate-
gory 3. The strength of your recommenda-
tion should be clear to the editor (“wonder-
ful paper, definitely accept”; “useful pa-
per, probably accept”; “marginal paper,
see how many better ones have been sub-
mitted”; or “wrong and misleading, defi-
nitely reject”). If you feel that the paper has
something worthwhile to say, but you’re
not sure it is good enough for this journal or
conference, you can say “maybe.” You can
also recommend that a paper be rejected as
inappropriate for the journal or confer-
ence. If the paper is inappropriate or mar-
ginal in quality for the forum but is suitable
elsewhere, you can suggest other places to
submit the paper. In any case, you must
discuss and justify your recommendation.
A recommendation without sufficient jus-
tification will carry very little weight.

If the author is asked to prepare a revised
version, the revision will usually be sent to
the same referees for further review. It is
important to ensure that the revisions are
satisfactory, but you should avoid com-
ments inconsistent with your first review.
You should also avoid harassing the au-
thor by unnecessarily recommending re-
vision after revision. It is possible, how-
ever, that a revised manuscript still con-
tains serious problems due to things over-
looked in the first review, problems that
have only become apparent after revision,
or new errors introduced in the revision.
Such problems must be addressed. The
presence of serious problems after a sec-
ond revision suggests that the author is
incapable of fixing the problems, in which
case it is often appropriate to recommend
final rejection.

For a conference, a paper that requires
substantial revision generally cannot be
accepted due to the short time available for
revisions and the difficulty of arranging
for additional rounds of revisions. For
journal publication, however, the extent
of necessary revisions is a separate issue
from the recommendation for (eventual)
publication.

Surveys and tutorials

Surveys and tutorials differ from re-
search papers in that most or all of the work
reported is not new. Such a paper, how-
ever, might include a variety of minor re-
search results that would not stand on their
own in separate papers.
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The primary difficulty
with reviewing a proposal
is that the investigator is
supposed to tell you what
he or she plans to do.

Surveys and tutorials are similar but not
identical. A pure tutorial explains some
body of material to nonexperts, usually
novices. It might not cover the entire field,
and it might have a specific point of view.
A survey provides broad and thorough
coverage of some field or body of knowl-
edge. It can be aimed at readers ranging
from the novice to the near-expert.

In reviewing a tutorial, there are spe-
cific issues to address: Does the paper
cover the material promised by the title or
abstract? Is this a reasonable body of
knowledge to cover in a tutorial? Is the
scope too wide, too narrow, or too bizarre
to be useful? Does the paper have a consis-
tent theme? Is the material correct? Is the
level of coverage too simple-minded or
sophisticated, given the likely audience?
Is the paper well written and clear? This
last is crucial for tutorials, but journals that
publish tutorials, such as Computer and
ACM Computing Surveys, often have edi-
tors and a professional staff to help with
revisions.

For a survey, many of the same ques-
tions apply. Does the paper cover the ma-
terial promised by the title or abstract, and
is this a reasonable body of knowledge to
survey at one time? Is the material correct,
and is the author sufficiently expert on the
subject to interpret results correctly and
provide perspective on the field? Has the
author integrated the material in a consis-
tent manner, or is this just an annotated
bibliography? Is the author’s coverage
balanced and thorough? Does he or she cite
all important relevant literature, or is the
presentation biased, slanted, or unevenly
selective? Controversial opinions and
evaluations should be identified as such. If
the survey includes new research results,
do they meet the validity and correctness
criteria given above for research papers?
(A survey does not have to stand on its own
as aresearch paper, so the research does not
have to be so significant as to justify publi-
cation as a research paper.) Finally, is the
paper well written and clear?

Proposals

A proposal is a request to a funding
agency, company, or foundation for finan-
cial support, supposedly to do the research
described in the proposal. Reviewing pro-
posals is quite different from reviewing
papers, and some special considerations
apply. Reviews of papers address only the
science; reviews of proposals must also
consider the investigator.

The primary difficulty with reviewing a
proposal is that the investigator is sup-
posed to tell you what he or she plans to do,
in addition to what has been done already.
The questions you must ask, then, are: Is
the research topic significant? Is the
method of approach described, and is it
reasonable? Do the investigators and as-
sistants appear to have sufficient exper-
tise to produce useful results? Is the budget
reasonable given the proposed research,
the qualifications of the investigators, and
the typical level of funding provided by the
agency in question? Are the necessary fa-
cilities available?

The easiest way to write a detailed and
specific proposal is to propose research
that is already complete or at least substan-
tially underway; this approach is quite
common among established researchers.
Unfortunately, that isn’t the purpose of a
research proposal, and requiring a high
level of detail and specificity in the pro-
posal discriminates against newcomers
and those who propose new work. Also, a
proposal might include a larger scope of
work than can be reasonably accom-
plished with the time and effort specified.
This is not a negative factor if the investi-
gators clearly recognize it and indicate
that they will choose subtopics, depend-
ing on their interest and the availability of
assistants to work on them.

A major difference between a research
proposal and a paper is that a proposal is
speculative, so you must evaluate what is
likely to result. Therefore, when you
evaluate a proposal by a well-known in-
vestigator, a substantial fraction of that
evaluation should depend on the investi-
gator’s reputation. People with a consis-
tent history of good research will probably
do good work, no matter how sloppy or
brief their proposal. People with a consis-
tent history of low-quality research will
probably continue in the same manner, no
matter how exciting the proposal, how
voluminous their research, or how hot the
topic. However, you must also consider
the possibility that a well-regarded re-
searcher may propose poor research or that
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The foliowing are excerpts from Com-
puter's referee guidelines.

It takes a good deal of time and effort to
develop a manuscript that is technically
relevant and readable. A detailed review
of a manuscript can be an invaluable aid
to the author(s) in improving its overall
technical quality, utility, and readability.
Please provide constructive comments
that will help the author(s) to:

(1) correct errors and misconcep-
tions;

(2) state appropriate, accurate, and
relevant conjectures and results;

Guidelines for referees for Computer

(3) employ better definitions, dia-
grams, tables, graphs, and ex-
amples;

(5) make the article technically con-
sistent and complete; and,

(6) organize the material to help the
reader understand the issues pre-
sented.

If major revisions are recommended,
you should point these out as specifi-
cally as possible and should differenti-

" ate optional changes from those you

judge mandatory. If the revisions re-

quired are extensive, it is perhaps best
to reject the paper and recommend
preparation of a new, heavily revised
manuscript for resubmission to Com-
puter. If you reject the manuscript mainly
on the basis of reader interest, please
suggest a more appropriate journal to
the author(s). Manuscripts with littie or
no salvageable material should be re-
jected outright and later submission dis-
couraged.

[See Computer Editor-in-Chief Bruce
Shriver's message on page 10 for the full
text of the referee guidelines and the re-
view form.}

a researcher noted for poor-quality work
has decided to do better work.

It is important that you do not discrimi-
nate against newcomers who have no repu-
tation, either good or bad. In this case, you
must rely much more heavily on the text of
the proposal and such information as the
investigator’s PhD institution and disser-
tation, academic record, host institution,
and comments by his or her advisor or oth-
ers.

Reviewers are asked to comment on the
proposed budget. Keep in mind that many
factors affect the size of the budget other
than the proposed scope of research, such
as the agency providing the funding and
the availability of facilities and staff. Also
note that for a new investigator, there is a
major difference between no funding and
minimal funding (two months summer
salary plus amounts for travel, supplies,
and computer time). Funding a new inves-
tigator at a low level is often a good gamble;
two or three years later the investigator
will have a track record and, if it is a good
record, higher levels of funding can be jus-
tified. Such small grants are often called
“initiation grants” and should be much
easier to get than regular grants.

Other issues

Simultaneous submission, prior pub-
lication, and unrevised retries. If an au-
thor submits a paper simultaneously to two
or more places, he or she must have the
approval of all editors or program chairs.
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All referees should also be notified. Sub-
mitting a paper simultaneously without
notification is unethical and a sufficient
basis for rejection. There is a good chance
that a simultaneous submission will be
detected through the review process.

If a paper has already been published (in
conference proceedings, for example)
and is submitted for republication (per-
haps in an archival journal), the editor and
referees must be notified. Some associa-
tions such as the IEEE and ACM permit
republication in their journals, but the
paper generally must meet a higher stan-
dard than if it had never been published.
Significant extensions or major revisions
are often a sufficient reason for republica-
tion. As a reviewer, you should be alert to
the author who tries to publish the same
work in all its various combinations, per-
mutations, and subsets, and to the author
who adds the “least publishable unit” of
new material to each paper. Also note that
if the first version of the paper was pub-
lished elsewhere, copyright restrictions
might require the first publisher’s explicit
permission to republish the paper.

You will sometimes receive a paper to
referee that you have previously recom-
mended for rejection by some other publi-
cation. If the paper has not been rewritten
to comply with your previous review, it is
appropriate to return a copy of that review
along with a blunt note suggesting that the
author comply with referee reports.

Acknowledgments and plagiarism.
Authors must not plagiarize, and they

must fully acknowledge joint work and the
contributions of others. You should ex-
plicitly point out any such problems.

Timely response and returning a
paper. You should return your report
promptly. For a conference, referee re-
ports must reach the program chair well
before the program committee meeting so
that the material can be assembled and pre-
pared for discussion. Reports received
after the program committee has met are
useless.

Journals do not generally have firm
deadlines, but preventing consideration
of a paper by taking a long time to review it
is unethical. Computer science journals
are notorious for long delays between sub-
mission and publication; the two major
bottlenecks are the referees and the publi-
cation queue for the journal itself. Imagine
if it were your paper. If you can’t read the
paper in a reasonable amount of time, typi-
cally four to eight weeks, send it back to the
editor or at least get the editor’s agreement
to the delay. Dante probably had a place for
referees who promise to do reports and
then don't do so.°

Keep in mind that if you expect to have
your own papers published, you have a
responsibility to referee a reasonable
number of papers. It is part of your job as a
researcher. The option of sending a paper
back to the editor should not be abused.
Editors can choose not to handle papers by
authors who don’t fulfill their refereeing
responsibilities.

If you are sent a paper that you are not
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qualified to referee, you can send it back to
the editor. However, if the editor has se-
lected you to provide an “outside” view of
the field, you should provide a limited opin-
ion (see the section on the editor’s role).

If you are going to send a paper back
without refereeing it, do so immediately.
Be sure to return the manuscript.

The author’s reputation. Should the
authors’ reputations influence the evalu-
ation of a paper, as opposed to a proposal?
There is no consensus. In my opinion, you
should consider the author’s name and
reputation only with regard to ambigui-
ties, unclear points, and references to work
that isn’t presented. If the author is justifia-
bly well regarded, you can probably as-
sume that any problems will (and must) be
corrected on revision. If the author has a
well-earned bad reputation, you can rea-
sonably assume that omissions and ambi-
guities probably represent concealed (de-
liberately or otherwise) errors. Because
they usually have insufficient time for
rereview, conference program commit-
tees must make assumptions about
whether problems can and will be cor-
rected; for journals, assumptions are gen-
erally not necessary.

Confidentiality. In computer science
and engineering, editors generally send
the verbatim referee reports to the author,
usually as photocopies without the refe-
rees’ names, institutional letterheads, etc.
If you don’t want to be identified, don’t put
identifying information in the text of your
report. There is no easy solution to the deli-
cate problem of asking the author to cite
your own work without giving him or her a
hint of who you are.

Papers submitted for publication are not
necessarily public. You should neither use
material from a paper you have refereed
nor distribute copies of the paper unless
you know it has been made public, for ex-
ample, as a technical report.

Conflicts of interest. You should tell
the editor of any conflicts of interest. If the
conflict is severe, you should not referee
the paper and should return it to the editor.
For example, if you have a professional
feud or a significant personal disagree-
ment with an author, you should send the
paper back. If you are reviewing a pro-
posal, and you are competing with the au-
thor for funding, you should tell the pro-
gram officer.

The opposite type of conflict also occurs
when you are asked to referee a paper writ-
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An author who feels

insulted and ignores
referee reports wastes an
invaluable resource and
the referees’ time.

ten by a friend, colleague, former or cur-
rent student, supervisor, subordinate, or
former advisor. If you feel you cannot pro-
vide an objective review, you should re-
turn the paper.

The editor’s role. The editor has sev-
eral tasks.” (“Editor” in this section refers
to both the editor-in-chief, who typically
decides whether to accept a paper, and the
associate editors, who solicit the referee
reports and recommend to the editor-in-
chief whether to publish.) The editor re-
ceives the paper from and maintains corre-
spondence with the author, selects the
referees, sends them copies of the paper
with suitable instructions, and awaits their
results. He or she should check up on tardy
referees and should find new referees if no
response has been received after a certain
period.

The editor should select referees who
are knowledgeable in the subject and can
be relied on to provide a fair and objective
evaluation. Unfortunately, this is not al-
ways possible; there are too many papers
to be reviewed and too few people who are
sufficiently expert and responsible.

There is also another problem: people
who work in area X tend to believe that area
X is inherently worthwhile. Referees who
work in area X will usually evaluate papers
in area X by the standards of area X; they
will seldom, if ever, say that work in area X
is pointless and should be discontinued.
This is why an editor who wants to debunk
a paper on alchemy sends the paper to a
chemist, not an alchemist. Someone has to
say the emperor has no clothes.

After receiving a sufficient number of
referee reports, typically three, the editor
must read them and decide whether to ac-
cept the paper and what revisions are re-
quired. The editor does not simply count
the referees’ recommendations as votes.
In theory, he or she can overrule the unani-
mous recommendation of the referees; in
practice, the editor can and sometimes
does side with a minority of the referees. It

is important that the referees justify their
recommendations; their reasons count as
heavily or more heavily than the recom-
mendations themselves.

The editor must also resolve conflicting
reports and tell the authors to what extent
they must comply with the referees’ com-
ments when making changes. A wise edi-
tor will also transmit copies of all referee
reports to all referees, both to educate the
referees and to be fair to the author in case
of conflicting reviews.

The program chair’s role. For a con-
ference, the program chair selects referees
and collects and tallies their reports. Typi-
cally, the program committee will decide
which papers to accept by majority vote.
The chair may or may not have a larger vote
than the others, but he or she seldom has the
authority to overrule a majority of the
committee. Because they handle a large
number of papers in a very short time, pro-
gram committees usually do not give refe-
rees and authors the personal attention
provided by editors who handle only a few
papers per month. The committees often
use numerical scores to prepare ranked
lists of papers; such scores should be as-
signed carefully and viewed skeptically
by the committee.

When you are the
author

This article has been directed at poten-
tial referees, but instructions to referees
are also instructions to authors. When
starting research, writing a paper, finish-
ing the paper, and deciding where to sub-
mit it, ask yourself: How will this paper
stand up when refereed according to the
criteria given here?

You should also consider if you’re sub-
mitting your paper to the right place. Some
journals and conferences will not consider
material outside a specific scope; why
waste three months to a year to find out your
paper wasn’t appropriate? Likewise, if
you know your paper is minor, why send it
to a highly selective forum? Send it where
it has a reasonable chance of being ac-
cepted. If you suspect that further work
will be needed before publication, do the
work before submitting the paper; it may
turn an unpublishable paper into a publish-
able one, without the delay. You can an-
swer many of these questions by looking at
an issue of the publication. You should
also look at the information the journal
sends to prospective authors.® °
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Keep in mind that a good referee report
is immensely valuable, even if it tears your
paper apart. Remember, each report was
prepared without charge by someone
whose time you could not buy. All the er-
rors found are things you can correct be-
fore publication. All the mistaken inter-
pretations could have been made by the
final readers. Appreciate referee reports.
and make use of them. An author who feels
insulted and ignores referee reports
wastes an invaluable resource and the refe-
rees’ time.

Some authors suspect that a negative
referee report indicates that the editor,
program committee, program chair, and
referees are incompetent, biased, or other-
wise unfair. While this is sometimes the
case, it is the exception. There is seldom a
single correct evaluation of a paper, and
equally skilled and unbiased readers will
differ. However, a set of negative referee
reports is an accurate indication that your
paper should be rewritten or reworked
before resubmission or discarded as un-
publishable or embarrassing. A reader
forms an opinion of you based on your
paper: if your paper’s quality would re-
flect badly on you, you should not even
submit it for publication.

Authors should note that Day,” Levin
and Redell,' Manola,!' and Wegman'?
discuss how to write technical papers.
Refereeing is also a good way to leamn to
write better papers; evaluating the work of
others will give you insight into your own.

cientific progress relies heavily on

the peer review process — the

evaluation of research for publica-
tion and funding by researchers qualified
to evaluate the work. Referee reports are
essential to that process. The referee’s task
is necessarily a matter of opinion; as a refe-
ree gains experience, the quality of the
evaluation should improve. The guide-
lines and instructions presented here
should be particularly useful in training
and instructing novice referees. M
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