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Cyril Lavedrine Jean-Paul Delahaye Baptiste Haddou Florent Lachaussée
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Abstract

The importance of research papers as the main medium for scientific communication makes it useful to
find bounds on important parameters such as the number of authors. Finding the minimal value of this
parameter is easy, but finding the maximal number is harder. Theoretical approaches have already yielded
upper bounds for this number; in this paper, we provide an experimental lower bound on the maximal
number of authors for a research paper.

1 Introduction

Authors are an important aspect of most research papers to date; the structure and layout of major scientific
journals such as Science or Nature show that almost every paper currently published includes an author list.
The order of names in the author lists have already been studied by [CSS05]; the object of our study is the
number of authors in author lists.

The length of the author list varies from paper to paper. A quick glance at several papers of arXiv [Gin91]
suggests that most papers fall within the [1, 100] range. However, it is conceivable that exceptional papers such
as [V+01] or [A+10] could fall out of this range. We therefore turn to the question of finding an upper and a
lower bound for the maximal number of authors of a research paper, which we will denote by ç.

Finding a lower bound is easy: since ç is a nonnegative integer, it is necessarily ≥ 0. This is caused by
the fact that papers do not mention the (sometimes very large) list of people who tried to prevent the paper
writing process to complete. Moreover, this bound is tight, because it is achieved by [Ano95].

The question of finding an upper bound has received less attention to date. The seminal paper about this
question is [Lip10] which suggests several possible bounds. However, these bounds are not proven to be tight.
Tight lower bounds on ç can be obtained by looking at existing research papers and finding examples with a
long list of co-authors; however, it appears that building an specific paper with a large list of co-authors is a
more productive approach to reach high values of the author list length and thus provide tight lower bounds
for ç.

Of course, we aren’t interested in trivial cases in which we make up fictious names for co-authors, or use the
name of existing people without ensuring that they are willing to co-sign. The author list of our paper should
only contain names associated to exactly one (living or dead) human being who effectively accepted to co-sign
the paper.

2 Experimental protocol

Remember that our goal is to build a paper ℘ with a list of co-authors which is as long as possible. The process
used in the construction of ℘ is as follows: we navigate in the real world (section 2.1) to find co-authorship
candidates (CACs); we use social interaction (section 2.2) to convince the CACs to co-sign ℘; having repeated
this process a large number of times, we compile (section 2.3) the list of co-authors and produce the final version
of ℘ which, by construction, has a large number of co-authors.

2.1 CACs localization process

The main algorithm for locating CACs is a breadth-first traversal of the social graph using the main authors
as origins, restricting ourselves to individuals who are suitable CACs with regards to professional orientation,
familiarity with paper publication processes and sense of humor. The use of a breadth-first research allows
us to ask co-authors to collect signatures from their friends; moreover, it lends itself to a straightforward
parallelization scheme using distributed algorithm theory.

As a first heuristic, we can expect high concentrations of CACs to be located around major universities
and research institutes. It is therefore worthwile to induce modifications of the social graph through a physical
relocation process of CAC detectors in the geographical euclidean space. The most effective method to achieve
this with regards to the relocation amplitude (ie. the movement distance in the euclidean space, or “real world”)
is the procedure of international professional travel (IPT), which can be implemented in several ways: university
exchanges, internships, and conferences.

∗This work has been partly supported and sponsored by the Club Inutile of the École normale supérieure, Paris.
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2.2 Social handling of CACs

When a CAC is encountered, a social exchange channel is initiated through the use of the conventional message
start marker “Hi!”, as observed in the population of English-speaking human beings. Naturally, the process is
adapted for non-English-speaking CACs through translation to a human language which the CAC is able to
comprehend. Upon receiving a suitable reply from the CAC, the request is formulated using suitable register
of language and verbal modality (“Would you like...”) followed by a concise description of the requested task
(“co-sign a paper”). Errors encountered before this stage are usually fatal (see transcript 1).

The high unexpectedness level of such a request usually triggers a questionning round from the CAC in order
to rule out transmission errors and to obtain a understandable description of the experimentator’s motives. As
an answer, we provide the CAC with a description of our undertaking, including, if necessary, a draft preview
of ℘. Possible failure causes at this point are an unsufficient familiarity with the paper publication process
to understand the request (see transcript 2) or a refusal prompted by an insufficient sense of humor or faulty
degree-detection algorithm from the CAC (see transcript 3). This reflects an error in the process used at the
previous step to weed the social graph; it also reveals that not all human beings can sign a research paper,
which means that the value of ç is notably inferior to the total existing human population count and that the
bounds proven in [Lip10] can be drastically improved (ie. they aren’t tight at all).

When no errors occur, the CAC is willing to co-sign and can be added as a co-author of ℘, thus incrementing
the value of our lower bound for ç.

2.3 Final compilation

TODO: Keep this in sync with the rest.

The author list of the final version of ℘ is built by arranging in alphabetical order the names of the CACs
who finally accepted to co-sign the paper.

We also added the names “Antoine Amarilli”, “Arthur Milchior” and “Pablo Rauzy” at the beginning of
the author list. These three authors can be added “for free”: because of their involvment in carrying out the
experiment and compiling ℘, they can be considered as co-authors and add 3 additional names to the author
list of ℘.

Several practical difficulties arise when we try to create the final version of ℘: because we want ℘ to qualify
as a valid research paper, we must provide a few items, such as content. To pad ℘ to a reasonable length, we ...

TODO: Add a description of the whole paper once completed.

3 Results

TODO: Keep this in sync with the rest: final number of co-authors achieved, and publishing process.

The final version of ℘ has been published as [AMR+11].

4 Possible extensions

The CAC localization procedure described here isn’t limited to the number of co-authors we achieved, but scales
perfectly to larger numbers. It can be conjectured that running this process with more time or more funding
could result in a larger lower bound for ç.

The localization procedure also depends on several factors which could be optimized, such as the researcher’s
social skills and general ability to interact with other human beings in a suitable manner. This point is still the
subject of active research.

Another possibility for future efforts would be to enforce tighter constraints on the notion of “paper” or
of “co-author”. For instance, we could require co-authors to actually contribute something to the final paper
in addition to their names, or, at least, to have some involvment with the paper rather than just signing it.
(However, it should be remembered that such a practice is quite commonplace when doing actual research.)

Notice also that [AMR+11] has an important effect on the graph Æ induced by the co-signature relation over
scientific papers and on the particular example of Erdős numbers which has been particularly well studied by
recent research efforts. More specifically, it can be observed that the Erdős number of all authors of [AMR+11]
is now...
TODO: Keep this in sync with the Erdős number.
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[AMR+11] therefore serves as a kind of “hub” in Æ: it can be conjectured that research efforts such as ours
significantly improve the connectivity of Æ.

5 Conclusion

TODO: Write conclusion last.
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Experimentator: Hi!

CAC: Go away!

Transcript 1: Unsuccessful social interaction with a CAC: behavioral incompatibility between experimentator
and CAC.

Experimentator: Hi!

CAC: Hi!

Experimentator: Would you like to co-sign a paper?

CAC: A what?

Experimentator: A paper.

CAC: What’s that? Like, blank paper?

Experimentator: You know, a, uh... Oh, never mind.

Transcript 2: Unsuccessful social interaction with a CAC: the CAC was unfamiliar with the paper publication
process.

Experimentator: Hi!

CAC: Hi!

Experimentator: Would you like to co-sign a paper?

CAC: What do you mean?

Experimentator: We are writing a paper about the maximal possible number of co-authors for a research
paper. Would you like to sign?

CAC: Seriously? That’s so stupid!

Experimentator: Do you want to sign?

CAC: No way!

Transcript 3: Unsuccessful social interaction with a CAC: the CAC does not implement a sense of humor
suitable for this request.

Experimentator: Hi!

CAC: Hi!

Experimentator: Would you like to co-sign a paper?

CAC: What do you mean?

Experimentator: We are writing a paper about the maximal possible number of co-authors for a research
paper. Would you like to sign?

CAC: Seriously?

Experimentator: Yep. So, do you want to sign?

CAC: Yeah! Sure!

Experimentator: OK. Thanks!

Transcript 4: Successful social interaction with a CAC.
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