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ABSTRACT

Scholarometer (scholarometer.indiana.edu) is a social
tool developed to facilitate citation analysis and help evalu-
ate the impact of authors. The Scholarometer service allows
scholars to compute various citation-based impact measures.
In exchange, users provide disciplinary annotations of au-
thors, which allow for the computation of discipline-specific
statistics and discipline-neutral impact metrics. We present
here two improvements of our system. First, we integrated
a new universal impact metric hs that uses crowdsourced
data to calculate the global rank of a scholar across disci-
plinary boundaries. Second, improvements made in ambigu-
ous name classification have increased the accuracy from
80% to 87%.

1. SCHOLAROMETER

Scholarly classifications systems like Web of Science, MeSH
for life sciences, and ACM CCS for computing, are based on
a top-down approach in which the ontology is maintained
by curators. As a result, these disciplinary categories do not
accommodate the trend toward interdisciplinary scholarship
and the continual emergence of new areas at disciplinary
boundaries. Disciplinary boundaries create similar hurdles
for measuring scholarly impact.

Crowdsourcing approaches can empower scholars to an-
notate each other’s work. The crowdsourcing model has
the added advantage that when combined with citation in-
formation, it can enable the collection of statistical data
necessary for the computation of cross-disciplinary impact
metrics. Scholarometer (scholarometer.indiana.edu) is a
social tool for scholarly services developed in our lab with
the dual aim of exploring the crowdsourcing of disciplinary
annotations and developing cross-disciplinary impact met-
rics [4, 5]. These two aims are closely related and mutu-
ally reinforcing. The annotations enable the collection of
discipline-specific statistics and therefore the computation
of universal impact metrics. In turn, the service provided
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by computing these metrics works as an incentive for the
users to provide the annotations.

Tools exist for both citation analysis (e.g., Publish or Per-
ish [2]) and social management of bibliographic records (e.g.,
Mendeley). To our knowledge, Scholarometer is the first
system that attempts to couple these two functions with the
goal of achieving a synergy between disciplinary annotations
and universal impact metrics [4, 5]. Social tagging of schol-
arly work has already been adopted in popular systems such
as Bibsonomy [1] and many others. In the folksonomies that
result from these social tagging systems, tags are assigned to
papers. Tags have also been used to describe journals [3]. In
Scholarometer, users tag authors instead. Recently, similar
skill endorsements have been introduced by systems such as
LinkedIn and ResearchGate. Currently, our system is the
only one that makes these annotations publicly available.

The Scholarometer interface (Figure 1) lets users query
and tag authors. The tagging interface implements a com-
promise between the use of a controlled vocabulary and free
tagging; the user must enter at least one subject category
from the Thomson-Reuters/ISI citation indices and can en-
ter any free tags without additional constraints. Facilities
are available for sorting, filtering, deleting, merging, and ex-
porting records. Finally, a citation analysis panel reports on
various impact measures.

As of March 2014, the queries submitted to Scholarometer
resulted in a collection of citation data about 39,000 authors
of 2.8 million articles in 2,400 disciplines. Further statistics
for authors and disciplines are available on the Scholarome-
ter website.

Scholarometer provides ways to share the crowdsourced
data with the research community via an API and to explore
the data through interactive visualizations of discipline net-
works and author networks. These visualizations can help
identify potential referees, members of program committees
and grant panels, collaborators, and so on.

2. GLOBAL RANKING BY IMPACT

Our tool has been used to evaluate many proposed im-
pact metrics with the goal of providing “universal” metrics
that allow for the comparison of author impact across dis-
ciplines [5, 6]. One of these metrics, hs, has been shown to
be able to remove discipline bias [6]. We defined h, as the
h-index of an author normalized by the average h of the au-
thor’s discipline. We have integrated this universal impact
metric in Scholarometer. However, it is not trivial to com-
pute the global ranking of scholars who are annotated with
multiple disciplines. A multi-disciplinary author will have



Scholarometer x

Home About Download Explore Data FAQs Help Feedback

45 WIDGET

1.[ simple  : |search for articles

written by ® author O Name Variations
°S Freud"
example: 'GC Fox”

2. Tag this query  (Required. Why?)

Help Us! Are most of the first 258 article(s) in the list below written by

S FREUD?

X

* Use at least one tag marked by © ( 7 )

Filter
* Use as many tags as you like (hit [enter] after each one)

Max Year: 3014

psychology
sociology

Min Year. g

Max Cited:| {1029

Reset Submit

Min Cited: |35

Select [ Any |

Name Variations

Top Co-authors

Figure 1: Illustration of the Scholarometer interface.
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multiple hs values. To obtain a single Scholarometer rank
(see Figure 1), we considered the following methods:

ranks = rank:(z wq.rankq(h)) (1)
deD

ranks = rank(h/ Z wq.(h) ;) (2)

ranks = rank(z wa.h/(h),) (3)

deD

where d is a discipline in the set D of disciplines, (h), is
the average h of the authors annotated with discipline d,
wq corresponds to the number of times an author is tagged
with discipline d, and, finally, rankq is the rank of an author
within discipline d.

We computed the ranks of all scholars based on all three
methods. We rejected method (1) as it is sensitive to the
local rank of the author, especially in those disciplines with
few authors. Methods (2) and (3) produce the same author
rankings, except when authors are tagged with more than
one discipline, some of which are unreliable. Method (2)
tends to penalize authors who are tagged with unreliable
disciplines. Let us consider the example of an author with
h = 10 who is tagged once with “computer science (cs)”
((hes) = 2). Both methods (2) and (3) would produce the
same value of hs(cs) = 5: this implies that the author is 5
times above the average of authors in “cs”; this value will be
used to obtain her/his global rank. Now, let us imagine that
the author is also tagged once with the unreliable discipline
“underwater basket weaving (ubw)”, that has only this one
author; the discipline’s (hybw) would be 10 and the author’s
hs(ubw) = 1. According to the two methods, the combined
hs value would be 1.67 (method (2)) and 3 (method (3). To
avoid such penalizations, we adopted method (3) to generate
the global Scholarometer rank.

3. NAME DISAMBIGUATION

The name ambiguity problem is especially challenging in
the field of bibliographic digital libraries. The problem is
amplified when names are collected from heterogeneous
sources and leads to computation of biased impact metrics.
This is the case in the Scholarometer system, which performs
bibliometric analysis by cross-correlating author names in
user queries with those retrieved from digital libraries. The
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uncontrolled nature of user-generated annotations is very
valuable but creates the need to detect ambiguous names.
We obtained promising results in the scholar name disam-
biguation problem by employing three kinds of heuristic
features based on citations, publications, and crowdsourced
topics [7]. However, ambiguous names remain a serious chal-
lenge for bibliometric analysis.

Here we report on improvements in the ambiguous name
detection, achieved by integrating feedback from users. We
added a button in the results window (see Figure 1) to ob-
tain feedback about whether the query is ambiguous or not.
This is the only feedback we collect from users, who can-
not modify our database. We used the collected feedback
to retrain the classifier. This way, the training set increased
from approximately 500 manually labeled authors to 3,350
authors at the time of this writing. We used the same four
features based on citations, crowdsourced topics, and pub-
lication metadata with the random forest algorithm, as it
outperformed the previous logistic regression algorithm [7].
Our modified approach can detect ambiguous author names
in crowdsourced scholarly data with an improved accuracy of
87% compared to the previously reported accuracy of 80%.
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