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etter  to  the  Editor

n the use of sampling statistics to advance bibliometrics

Bornmann & Leydesdorff’s letter (Bornmann and Leydesdorff, 2014) questions the validity of the findings of our study on
he universality of scholarly impact metrics (Kaur, Radicchi, & Menczer, 2013). The main contribution of our paper is a formal

ethodology to measure discipline bias in scholar impact metrics. This contribution, which is not addressed in Bornmann &
eydesdorff’s letter, extends prior work on discipline bias and normalization of paper citations (Castellano & Radicchi, 2009;
adicchi & Castellano, 2011, 2012; Radicchi, Fortunato, & Castellano, 2008).

Our second contribution is the formulation of a simple discipline normalization of h, yielding a “universal” metric hs.
he criticism of Bornmann & Leydesdorff in this respect is that we compute the average h without taking academic age into
ccount in an explicit way. There is no reason to suspect a dependence of average scholar age on discipline, in general or
n any bibliographic database (Radicchi & Castellano, 2013). But let us assume such a bias existed in the database used in
ur analysis; suppose scholars from field A were on average more senior compared to scholars from field B. Therefore the
verage h of field A would be higher, and our normalization would neutralize that bias. If a metric favored a discipline or
nother due to a dependence of scholar age on the field, then our universality measure would detect such a bias, and yield a
ow value of universality. Our paper shows this not to be the case. That is exactly our main point – that we can measure such

 bias. Therefore it does not seem necessary, statistically speaking, to apply more complex normalization schemes based on
cademic age, as suggested by Bornmann & Leydesdorff.

That said, one could of course use our proposed methodology to compare the discipline bias of scholar impact metrics
hat take age into account and those that do not. We  invite our colleagues to perform such an analysis and share the results
ith the community.

The third contribution of our paper is an empirical evaluation of the universality of various metrics from the literature.
his is where Bornmann & Leydesdorff focus their strongest criticism, arguing forcefully that the only way to normalize a
etric is to use a reference set that includes all scientists.
As discussed extensively by Hoang, Kaur, and Menczer (2010), Kaur et al. (2012) and Sun, Kaur, Possamai, and Menczer

2013), the Scholarometer database used to carry out the empirical analysis in our study is based on crowdsourced data.
ike all sources of bibliometric data, this too has strengths and weaknesses. Our paper explicitly mentions such caveats.
ur sample is smaller than desirable, especially for certain disciplines. On the other hand, crowdsourced annotations can be
xtremely effective (Hoang et al., 2010). Indeed, one is able to capture up-to-date discipline annotations at a granularity that
s not available in other bibliographic sources (Kaur et al., 2012), as well as links between scholars and disciplines that are
ot available in any other dataset (Sun, Kaur, Milojevic, Flammini, & Menczer, 2013). We  will be delighted if our colleagues
ould be able to repeat our analysis with other sources, such as WoS  or Scopus. While those datasets do not cover all scholars,

hey are certainly larger. On the other hand, their field classifications are very outdated and based on annotations of journals
ather than authors (Pudovkin & Garfield, 2002). In any case, alternative empirical evaluations confirming or disproving our
niversality results will advance our understanding of impact metrics more than criticism alone.

The final criticism of Bornmann & Leydesdorff is about the quality of Google Scholar as a source of bibliographic data.
hile our methodology is not dependent on any one bibliographic source, plenty of studies have found that Google Scholar

as good coverage of citations in most fields and better coverage than WoS  and Scopus in some fields, such as computer
cience and social sciences (Harzing, 2014; Radicchi & Castellano, 2013; Sun, Kaur, Possamai, et al., 2013). Some studies cited
y Bornmann & Leydesdorff arguing otherwise appear to be based on anecdotal rather than systematic analyses. That said,
e acknowledge that Google Scholar too has its limitations; most crippling in our view is the closed nature of the data. We
ope that our colleagues will be able to extend our analysis to other data sources.

In closing, we take strong exception with Bornmann & Leydesdorff’s claim that the only way  to normalize a metric is to
se reference sets that include all scientists. While we  cannot claim that the sample of scholars from any discipline in any

iven database is representative, the criticism seems to ignore elementary sampling statistics. To use a crude analogy, where
ould science be today if Newton had to wait for all apples to fall on his head?
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