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Reputation in the Academic World

Nardine Osman and Carles Sierra

Abstract. This paper proposes a computational model based on
peer reviews for assessing the reputation of researchers and research
work. We argue that by relying on peer opinions, we address some of
the pitfalls of current approaches for calculating the reputation of au-
thors and papers. We also introduce a much needed feature for review
management: calculating the reputation of reviews and reviewers.

1 MOTIVATION

With open access gaining momentum, open reviews becomes a more
persistent issue. Current institutional and multidisciplinary open ac-
cess repositories lack the quantitative assessment of the hosted re-
search items that will facilitate the process of selecting the most rele-
vant and distinguished content. Common currently available metrics,
such as number of visits and downloads, do not reflect the quality
of a research product, which can only be assessed directly by peers
offering their expert opinion together with quantitative ratings based
on specific criteria. The articles published in the Frontiers book [1]
highlight the need for open reviews.

To address this issue we develop an open peer review module, the
Academic Reputation Model (ARM), as an overlay service to exist-
ing institutional or other repositories. The model calculates the repu-
tation of authors, reviewers, papers, and reviews, by relying on peer
opinions. We argue that this addresses some of the pitfalls of current
approaches for calculating the reputation of authors and papers. It
also introduces a much needed feature for review management, and
that is calculating the reputation of reviews and reviewers.

2 ARM: ACADEMIC REPUTATION MODEL
2.1 Data and Notation

To compute its reputation measures, ARM requires a reputation data
set (which should be extracted from existing repositories) specified
as the tuple (P, R, E, D, a, 0, v), where

o P = {p;}icp is aset of papers (e.g. DOIs).

e R = {r;}jer is a set of researcher names or identifiers (e.g. the
ORCHID identifier).

e F = {ei}ice U{L}is a totally ordered evaluation space, where
e; € N\ {0} and e; < ¢; iff i < j and L stands for the absence
of evaluation. We suggest the range [0,100], although any other
range may be used, and the choice of range will not affect the
performance.

e D = {di}rex is a set of evaluation dimensions, such as original-
ity, technical soundness, etc.

e a: P — 2% is a function that gives the authors of a paper.
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e 0: Rx P x D xTime — E, where o(r,p,d,t) € Eisa
function that gives the opinion of a reviewer, as a value in F, on a
dimension d of a paper p at a given instant of time ¢.

e v: Rx RX P x Time — E, where v(r,r’, p,t) = e is a func-
tion that gives the judgement of researcher r over the opinion of
researcher 7, on paper p as a value e € E. Therefore, a judgement
is a reviewer’s opinion about another reviewer’s opinion.

2.2 Reputation of a Paper

The reputation of a paper is a weighted aggregation of its reviews,
where the weight is the reputation of the reviewer (Section 2.4).

S Ra()-olr.p)

Vrerev(p) .
if |rev >k
Rp(p) = > Rg() [rev(e)l 2 M
Vrerev(p)
1 otherwise

where rev(p) = {r € R | o(r,p) # L} denotes the reviewers of
a given paper, and k is a parameter specifying the minimum number
of reviews required for reputation to be calculates, and L represents
ignorance, that is, the reputation is not known.

2.3 Reputation of an Author

A researcher’s author reputation is an aggregation of the reputation
of her papers. The aggregation is based on the concept that the impact
of a paper’s reputation on its authors’ reputation is inversely propor-
tional to the total number of its authors. That is, if one researcher is
the sole author of a paper, then this author is the only person respon-
sible for this paper, and any (positive or negative) feedback about
this paper is propagated as is to its sole author. However, if the re-
searcher has co-authored the paper with several other researchers,
then the impact (whether positive or negative) that this paper has on
the researcher decreases with the increasing number of co-authors.

Ra(r) =
7(p)" X Rp(p)+(1—7(p)7) x50 ®
Trepar) if pap(r) # 0
[pap(r)|
L otherwise

where pap(r) = {p € P | r € a(p) A Rp(p) # L} denotes
the papers authored by a given researcher r, L describes ignorance,

v(p) = W is the coefficient that takes into consideration the
a\p

number of authors of a paper (recall that a(p) denotes the authors of
a paper p), and -y is a tuning factor that controls the rate of decrease
of the v(p) coefficient. Also note the multiplication by 50, which
describes ignorance, as 50 is the median of the chosen range [0, 100].
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2.4 Reputation of a Reviewer

The reputation of a reviewer is an aggregation of the opinions over
her reviews. We assume such opinions can be obtained, in a first in-
stance, by other reviewers that also reviewed the same paper. How-
ever, as this is a new feature to be introduced in open access repos-
itories and conference and journal paper management systems, we
also provide an alternative: we take ‘similarity’ between reviews as
a measure of the reviewers opinions about reviews. For instance, we
assume that ‘if my review is similar to yours then I may assume your
judgement of my review would be good.” We note v*(r;,r;,p) € E
for the ‘extended judgement’ of r; over r;’s opinion on paper p, and
define it as an aggregation of opinions and similarities as follows:

U*(Ti7rj’p) =

'U(Tiﬂ"jap) if’U(Ti,Tj,p) 7£ €L 3)
Sim(o(ri,p),0(rj,p)) Ifo(ri,p) # Land o(rj,p) # L
1 Otherwise

where Sim stands for an appropriate similarity measure. We say the
similarity between two opinions is the difference between the two:
Sim(o(ri, p), 0(r;,p)) = 100 — |o(ri, p) — o(r;, p)]-

Now consider the set of judgements of r; over reviews made by
rj as: V' (ri,r;) = {v"(ri,75,p) | v(ri,j,p) # Landp € P}.
This set might be empty. We define the judgement of a reviewer over
another one as a simple average:

> v
YoeV*(ry,r;)
[V*(ri,mj)l

1 otherwise

Rp(ri,r;) = if V*(ry,rj) # 0 @

Finally, the reputation of a reviewer r, Rr(r), is an aggregation of
judgements that her colleagues make about her reviews. We weight
this with the reputation of the colleagues as a reviewer:

> Rg(ri): Rr(ri,m)

Vr;€R*

R*#0

S Ra(r) )
Vr; € R*

50 otherwise

where R* = {r; € R | V*(r;,r) # 0}. The default, representing

ignorance, is 50 (as 50 is the median of the chosen range [0, 100]).

Rp(r) =

2.5 Reputation of a Review

The reputation of a review is an aggregation of its judgements,
weighted by the reputation of their reviewers (Section 2.4).

Z Rp (T) 'v*(T’ T/7 P)

Treudtr v) if |jud(r', p)| > k
> Rrg(r) ©)

Vrejud(r’,p)
RR(r)

where jud(r’,p) = {r € R | v*(r,r’,p) # L} denotes the set
of judges of a review written by 7’ on paper p, and k is a parameter
specifying the minimum number of judgements needed to calculate
the reputation. The default is the reputation of the author of the re-
view (her reputation as a reviewer).

Ro(r',p) =

otherwise

3 EVALUATION

To evaluate the effectiveness of the proposed model, we have simu-
lated a community of researchers, using NetLogo [3]. We simulated

the creation of papers, reviews, and played with the parameters that
tune the true quality of researchers (both as authors and reviewers),
which impacts the true quality of their papers and reviews. The aim
of the evaluation was to investigate how close are the calculated rep-
utation values to the frue values.

The results (Table 1) illustrate how the error of the reviewers’ rep-
utation increases as the number of bad reviewers increases in the
community (where the reviewer’s true quality is sampled from a beta
distribution specified by the parameters ar and Sr). The results also
show how the error in the papers’ reputation increases with the error
in the reviewers’ reputation, though at a smaller rate. One curious
thing about these results is the constant error in the reputation of
authors. To investigate this further, we played with the number of co-
authors (#¢ a). Results (Table 2 show how an increasing number of
co-authors increases the error in authors’ reputation.

Error in Error in Error in

Reviewers’ Papers’ Authors’

Reputation Reputation Reputation
arp=5& Br=1 ~ 11 % ~2% ~ 22 %
arp=2& Br=1 ~23 % ~5% ~ 23 %
arp=1& Br=1 ~ 30 % ~7% ~ 23 %
arp=0.1& Br=0.1 ~ 34 % ~5% ~ 22 %
ap=1& Br=2 ~ 44 % ~ 8% ~ 23 %
ar=1& Br=2 ~ 60 % ~9 % ~ 20 %

Table 1: Impact of reviewers’ quality on ARM’s performance

Error in Error in Error in

Reviewers’ Rep. Papers’ Rep. Authors’ Rep.

3 [ aech [ aemt [ oec | e | e
#ca=0 | ~13% ~54% ~3% ~9% ~2% ~7%
#ea=1 | ~13% | ~57% | ~3% ~9% ~12% | ~15%
H#ca=2 ~11% ~60% ~2% ~9% ~22% ~20%

Table 2: Impact of number of co-authors on authors’ reputation

4 CONCLUSION

We have presented the ARM reputation model for the academic
world that calculates the reputation of researchers, both as authors
and reviewers, and their research work, as well as the reputation of
reviews. The model is based on peer reviews. For further details we
refer the interested reader to [2].
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