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INTRODUCTION

Global university rankings (GURs) are attracting in-
creasing attention on the agenda of stakeholders di-
rectly or indirectly related to higher education (e.g.
politicians, managers, administrators, policy makers,
institutions, academia, students), and the number of
agencies performing GURs is increasing with time
(e.g. Harvey 2008, Williams 2008, Rauhvargers 2011,
2013, Jarocka 2012, Hazelkorn 2013). Available
global ranking systems develop their annual league
tables based generally on (e.g. Buela-Casal et al.
2007, Enserink 2007, Federkeil 2009, Huang 2011,
Rauhvargers 2011, 2013, Hazelkorn 2013) (1) a variety
of quantitative criteria and measures which are given
different weights (e.g. number of papers, publications
in Science/Nature, number of citations, number of
Nobel Prize winners among their staff and alumni,
faculty:student ratio); (2) web presence, visibility and

access (such as Webometrics); and (3) reputation,
such as the World Reputation Rankings (THER), pro-
duced since 2010 by Times Higher Education (THE),
which is based on an invitation-only survey of aca-
demic opinion. The degree of subjectivity of reputa-
tion rankings is increasing (see Federkeil 2009, Rauh-
vargers 2011, 2013, for an extensive  discussion on
reputation rankings and their shortcomings).

Fame, or reputation, is what is said or reported
about a name. Van Vught (2008, p. 169) stated the fol-
lowing. ‘The reputation of a higher education institu-
tion can be defined as the image (of quality, in -
fluence, trustworthiness) it has in the eyes of others.
Reputation is the subjective reflection of the various
actions an institution undertakes to create an external
image. The reputation of an institution and its quality
may be related, but they need not be identical.
Higher education institutions try to influence their
external images in many ways, and not only by maxi-
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mizing their quality.’ University reputation, which
has different meanings for different groups and sci-
entific fields, is ‘a form of social capital within the sys-
tem of higher education that can be transformed into
economic capital, too’ (Federkeil 2009, p. 32).

Although fame, on an individual perception basis,
might be subjective, it can be objectively measured
by quantitatively estimating the frequency of the
name appearing in various sources, including books
(Michel et al. 2011). The digitization of millions of
books available online provides an important source
and opportunity to study cultural trends (and human
behavior) based on the quantitative analysis of lan-
guage and word usage in such digitized texts; this
new scientific field is known as culturomics (Michel
et al. 2011).

Michel et al. (2011) constructed a corpus of digitized
books (nowadays making up ~6% of all books ever
printed: Lin et al. 2012) and, using the percentage of
times a word or phrase appears in the corpus of books
(available in 8 languages: English, Spanish, German,
French, Russian, Italian, Hebrew and Chinese), they
investigated cultural and other trends. Their approach
provides insights for different fields and issues (e.g.
lexicography, collective memory, fame, censorship,
epidemiology) and gives rise to an important analyti-
cal tool for social sciences and the humanities.
Michel’s et al. (2011) computational tool, the Google
Ngram viewer (henceforth called Ngram), is available
online (http:// books. google. com/ ngrams). Later, Lin
et al. (2012) updated the corpora of the digitized
books. Ngram has been re cently applied in various
fields, e.g. for tracking emotions in novels (Moham-
mad 2011, Acerbi et al. 2013), for tracking poverty en-
lightenment (Ravallion 2011), as a grammar checker
(Nazar & Renau 2012), for studying the evolution of
computing (Soper & Turel 2012) and novels (Egnal
2013), in accounting (Ahlawat & Ahlawat 2012), in po-
etry (Diller 2013) and for analyzing drug literature
(Montagne & Morgan 2013).

Herein, we used Ngram to investigate patterns in
the use of university names (i.e. frequency of times
appearing in the digitized books) and related such
patterns with the rankings derived from 3 different
commercial systems QS, THE and THER.

MATERIALS AND METHODS

Ngram estimates the usage of small sets of phrases
and produces a graph where its y-axis shows how a
phrase occurs in a corpus of books during a particular
period relative to all remaining phrases composed of

the same number of words (Lin et al. 2012). The
analysis is available for 1800 to 2008 (Lin et al. 2012).
A detailed account of the Ngram technique is pro-
vided in Michel et al. (2011) and Lin et al. (2012),
whereas a step-by-step guide for its application
using examples is available online (http:// books.
google. com/ ngrams/ info# advanced).

We used Ngram for estimating the percentages of
the names of the top US, Canadian and UK universi-
ties appearing in the corpus of English books during
1800 to 2008. For the US and UK we selected all the
universities found in the first 20 QS positions for
2012/13 (Table 1). For the UK we also selected Uni-
versity of Edinburgh, which appeared in position 21.
For Canada, we selected the first 4 universities
appearing in the QS and THE lists (i.e. University of
Toronto, McGill University, University of British
Columbia and University of Alberta).

We consequently extracted the QS rankings of all
of the US, UK and Canadian universities for all the
years that are available (i.e. 2012/13, 2011, 2009,
2008; data are not available online for 2010) and esti-
mated the mean annual rank for each of these uni-
versities (Table 1). We did the same using the THE
and THER data for the available years (i.e. 2012/13,
2011/12, 2010/11) (Table 1). Based on the mean
annual QS, THE and THER scores, we ranked the 13
US, 4 Canadian and 5 UK universities from 1 to 13, 1
to 4 and 1 to 5 (i.e. henceforth called national lists),
respectively, for each of the 3 systems. We used the
recent Ngram frequencies (1980 to 2000) of the US,
Canadian and UK universities to rank them in terms
of reputation at the national level. Although we also
present the frequencies for 2000 to 2008, we did not
use them for the ranking because of technical differ-
ences between the data before and after 2000
(Michel et al. 2011). We then compared the Ngram
national ranks with the national QS, THE and THER
rankings estimated as described above. For this, we
estimated the average difference between all combi-
nations of the national QS, THE and THER ranks for
all universities examined here. The average differ-
ence was 2 and was used as a reference point for
comparing the Ngram reputation rankings with those
of the 3 systems (i.e. we considered that differences
in national rankings between Ngram and each of QS,
THE and THER were important when they were >2).

We also produced Ngram graphs for 10 European
historical universities and compared their average
of the lowest and highest frequency during 1980 to
2000 with the year of their establishment (taken
from http:// en. wikipedia. org/ wiki/ List_ of _ oldest_ uni
versities_ in_ continuous_ operation). 
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RESULTS

The graphs produced with Ngram show trends in
2 (e.g. name-university: Stanford University) or 3
ngrams (e.g. university-of-name: University of Penn-
sylvania) during 1800 to 2008. The y-axis shows the
percentage of the phrase selected when compared to
all bigrams (or trigrams) contained in the corpus of
the English books.

With respect to the top US universities (Fig. 1), the
frequencies of all the university names examined
here increased from 1800 to the 2000s with the
exception of that for University of Columbia, which
peaked in the 1940s and declined thereafter; Stan-
ford University, which peaked in 1970 and slightly
declined thereafter; University of Michigan, which
reached a peak in late 1970s and then declined; and
University of Pennsylvania, which peaked in 1980
and re mained stable thereafter. The frequencies for
Harvard and University of Pennsylvania were higher
than those of the remaining universities during 1800
to 1920. However, Columbia University1 before 1896
was known as Columbia College, which had fre-
quencies that increased up to 0.0001244 in 1895,

being similar to those of University of Pennsylvania
for the period up to the early 1870s (graph not
shown). During 1920 to 1960 the frequencies for Uni-
versity of Columbia were higher than the remaining
ones. After 1960, University of Chicago attained
higher frequencies than all the remaining universi-
ties, equaling those of Harvard for the years follow-
ing the 1980s (Fig.1). The frequencies of occurrences
of the 13 US universities during 1980 to 2000 were
higher than 0.00019, with the exception of that for
California Institute of Technology, which was
~0.000045 (Fig. 1).

We also searched for many other US universities
that appear in the first 200 positions (i.e. University
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Country/ Annual world university rankings Mean annual ranking
University QS THE THER QS THE THER

2012 2011 2009 2008 2012 2011 2010 2012 2011 2010 2008–2012 2010–2012 2010–2012

US
Harvard 3 2 1 1 4 2 1 1 1 1 1.8 2.3 1.0
MIT 1 3 9 9 5 7 3 2 2 2 5.5 5.0 2.0
Yale 7 4 3 2 11 11 10 10 10 9 4.0 10.7 9.7
CalTech 10 12 10 5 1 1 2 11 11 10 9.3 1.3 10.7
Chicago 8 8 7 8 10 9 12 14 14 15 7.8 10.3 14.3
Princeton 9 13 8 12 6 5 5 7 7 7 10.5 5.3 7.0
Stanford 15 11 16 17 2 2 4 6 4 5 14.8 2.7 5.0
Columbia 11 10 11 10 14 12 18 14 15 23 10.5 14.7 17.3
Pennsylvania 12 9 12 11 15 16 19 18 19 22 11.0 16.7 19.7
Johns Hopkins 16 16 13 13 16 14 13 19 18 14 14.5 14.3 17.0
Cornell 14 15 15 15 18 24 14 17 16 16 14.8 18.7 16.3
Michigan 17 14 19 18 20 18 15 12 12 13 17.0 17.7 12.3
Duke 20 19 14 13 23 22 24 31 33 36 16.5 23.0 33.3

Canada
Toronto 19 23 29 41 21 19 17 16 16 17 28.0 19.0 16.3
McGill 18 17 18 20 34 28 35 31 25 29 18.3 32.3 28.3
British Columbia 45 51 40 34 30 22 30 31 25 31 42.5 27.3 29.0
Alberta 108 100 59 74 121 100 127 85.3 116.0

UK
Oxford 5 5 5 4 2 4 6 4 6 6 4.8 4.0 5.3
Cambridge 2 1 2 3 7 6 6 3 3 3 2.0 6.3 3.0
University College 4 7 4 7 17 17 22 20 21 19 5.5 18.7 20.0
Imperial College 6 6 5 6 8 8 9 14 13 11 5.8 8.3 12.7
Edinburgh 21 20 20 23 32 36 40 46 49 45 21.0 36.0 46.7

Table 1. Annual and mean annual rankings for different top US, Canadian and UK universities according to QS, Times Higher 
Education (THE) and THE World Reputation Rankings (THER). Alberta is not listed in the top THER lists

1We also searched for Barnard College and Teachers Col-
lege, both of which are affiliated with Columbia University
(graphs not shown here). The frequencies of Barnard Col-
lege during 1890–2008 were by 1 to 2 orders of magnitude
smaller than the frequencies of Columbia University. In
contrast, the frequencies of Teachers College increased ex-
ponentially from 1900 to a maximum in the early 1930s,
with frequencies similar to those of Columbia University
during 1927–1931, and since then declined exponentially
to frequencies that were 5 to 7 times lower than those of
 Columbia University during 1980–2000.
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of Washington, Rice University, Boston University,
Purdue University, Ohio State University, University
of Southern California, Northwestern University,
Brown University, University of Minnesota, Uni -
versity of Florida; see Fig. S1 in the Supplement at
www. int-res. com / articles / suppl / e013 p193 _ supp . pdf),
all of which had, during 1980 to 2000, frequencies
<0.00016, i.e. smaller than those of the top 13 US uni-
versities (but higher than that for California Institute
of Technology) (Fig. 1). The only exception was the
University of Minnesota with a frequency of 0.00036

in 2000 (~0.00032 for 1980 to 2000), i.e. ranked simi-
larly with the University of Pennsylvania during this
period, and University of Washington, which had an
average 1980−2000 frequency of ~0.00020, i.e. similar
to that of Duke University. When we searched for
University of California, its frequency in the corpus of
English books was higher than those of the 13 US uni-
versities, reaching 0.0015 in 2000 (with an average of
~0.0014 for 1980 to 2000). This is clearly attributed to
the fact that this university includes several universi-
ties in different cities (i.e. Berkley, San Diego, Santa
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Barbara, Los Angeles, San Francisco, Irvine) all of
which had, however, frequencies <0.000004, with the
exception of University of California, Los Angeles,
which, when searched as ‘UCLA’, its frequency
climbed up to 0.00025 in 2000 (with an average
1980−2000 frequency of ~0.00024), thus positioned
higher than Duke University and California Institute
of Technology but lower than the remaining 11 uni-
versities. The frequencies of the remaining University
of California sites also in creased when we added the
frequencies for their acronyms (i.e. UCSB, UCSD,
UCI, UCB, UCSF), but all frequencies were <0.00004.
This additional analysis showed that the top 13 US
universities examined here are generally the domi-
nant ones in terms of frequencies with which their
names appear in the corpus of English books.

We ranked the 13 universities in terms of reputa-
tion based on their recent frequencies (1980 to 2000)
(Table 2). These ranks were compared with the
national QS, THE and THER ranks. With the excep-
tion of Harvard and MIT, for which all rankings pro-
vided the same results, the Ngram reputation rank-
ings differed from the QS ones for 7 universities, with
individual differences ranging from 3 to 4, from the
THE rankings for 9 universities, with individual dif-
ferences of 3 to 8, and from the THER rankings for 8
universities, with differences of  3 to 9 (Table 2).

The mean QS and THE university rankings dif-
fered for 5 universities, by 3 to 4 positions, whereas
the THE and THER rankings differed for 6 universi-
ties by 3 to 5 positions, and the QS and THER rank-
ings for 7 universities by 3 to 6 positions (Table 2).
Thus, the differences between the Ngram and the
QS/THE/THER rankings were generally similar to
the differences between ranking systems themselves.

With respect to the 4 Canadian Universities (Fig. 2),
their frequencies in the English corpus increased up
to 1980 and then remained stable. University of
Toronto and McGill University enjoyed similar fre-
quencies up to 1920. For the years following 1920,
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Country/ National ranks
University QS THE THER Ngram

US
Harvard 1 2 1 1
MIT 3 4 2 2
Yale 2 6 5 2
CalTech 5 1 6 7
Chicago 4 5 8 1
Princeton 6 4 4 2
Stanford 7 3 3 4
Columbia 6 8 11 2
Pennsylvania 6 9 12 5
Johns Hopkins 7 7 10 4
Cornell 7 11 9 3
Michigan 8 10 7 4
Duke 8 12 13 6

Canada
Toronto 2 1 1 1
McGill 1 2 3 3
British Columbia 3 3 2 2
Alberta 4 4 4 4

UK
Oxford 2 1 2 1
Cambridge 1 2 1 2
University College 3 4 4 4
Imperial College 3 3 3 5
Edinburgh 4 5 5 3

Table 2. National ranks for 22 US, UK and Canadian univer-
sities developed from the mean annual ranks of QS, Times
Higher Education (THE) and THE World Reputation Rank-
ings (THER) (see Table 1) and from Ngram analysis for

1980−2000

Fig. 2. Usage frequencies (relative) of the names of 4 Canadian universities in the corpus of English books during 1800−2008
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University of Toronto dominated, with its frequencies
in the years after 1980 (i.e. 0.00026) being 1 order of
magnitude higher than those of the remaining 3 uni-
versities (Fig. 2). From the latter, McGill had higher
frequencies during 1920 to early 1970s, whereas
from then onwards the frequencies of University of
British Columbia surpassed those of McGill. Univer-
sity of Alberta was characterized by the lowest fre-
quencies throughout the period (Fig. 2). The frequen-
cies of University of British Columbia, McGill and
University of Alberta during 1980 to 2000 had ranges
of 0.000093−0.00013, 0.000065− 0.000049 and
0.000044−0.000049, respectively.

We also searched for other Canadian Universities
that appear in various lists (i.e. Université de Mon-
tréal, University of Victoria, Dalhousie University,
University of Western Ontario, McMaster University,
Queen’s University, University of Waterloo, Univer-
sity of Calgary; see Fig. S2 in the Supplement) and all
had frequencies in 1980 to 2000 of  <0.000034, i.e.
lower than the ones presented in Fig. 2. The only
exception was Queen’s University, the frequency of
which approached that of McGill in the early 1990s,
and surpassed it in late 1990s by a small margin (i.e.
0.000062 and 0.000052, respectively). However, there
is more than one Queen’s University in the world.
The Ngram rankings derived from the frequencies
were exactly the same with those of THE and THER,
whereas they differed from the QS ones, according to
which McGill University is in first place and Univer-
sity of Toronto in second place (Table 1).

For the 5 UK universities (Fig. 3), the frequencies of
Oxford and Cambridge, 2 of the oldest European uni-
versities, established in 1167 and 1209, respectively,
were higher than those of the remaining universities
during the whole study period. Their frequencies
increased exponentially after 1920 and 1940, respec-

tively. The frequencies of Oxford were consistently
higher than those of Cambridge. The frequencies of
University of Edinburgh were higher during 1800 to
1910 than in the following years. In 1980 to 2000, the
frequencies of University of Edinburgh, Imperial Col-
lege and University College London were by 2 orders
of magnitude lower than those of Oxford and Cam-
bridge (Fig. 3). We also searched for several other UK
universities (see Fig. S3 in the Supplement) that
appear in top lists (e.g. London School of Economics,
University of Southampton, University of Essex, Uni-
versity of Glasgow, Durham University, University of
Warwick, University of Lancaster), all of which had
frequencies that were by 1 or 2 orders of magnitude
lower than those of Cambridge and Oxford. These
additional universities had also frequencies that dur-
ing 1980 to 2000 were lower than those of University
of Edinburgh (range: 0.000052−0.000061) and Uni-
versity College London (range: 0.000028−0.000088).
The only exception was London School of Economics,
which had frequencies ranging from 0.000086 to
0.00011, thus dominating the remaining universities
after the mid 1940s but still 1 order of magnitude
lower than those of Oxford and Cambridge in recent
years (Fig. 3).The Ngram rankings differed by 1 or 2
positions than the other systems (Table 2) because
Oxford is ranked first in Ngram and THE and second
in QS and THER, whereas the opposite is true of
Cambridge.

Across countries, the frequencies of Oxford were
higher than those of Harvard and Chicago after 1980
and of Cambridge after 1990. The frequencies of
these 2 UK universities after 1995 were 1.5 to 2 times
higher than those of University of Chicago and Har-
vard, whereas the frequencies of the University of
Toronto were 1 order of magnitude lower than those
of the above 4 universities.
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Fig. 3. Usage frequencies (relative) of the names of 5 UK universities in the corpus of English books during 1800−2008
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Overall, for all the 22 US, UK and Canadian univer-
sities examined here, the national Ngram ranks were
significantly correlated with the national QS (Fig. 4)
and THER ones (r = 0.53 and 0.46, p < 0.05, respec-
tively) but not with those of THE (r = 0.32, p > 0.05).

The Ngram graphs for 10 of the oldest universities
in the world are shown in Fig. 5. The frequencies of
these universities are 2 to 3 orders of magnitude
lower than those of the US, UK and Canadian ones,
which is expected given the use of the English cor-
pus of books. What is important here is that such
historical universities do appear regularly in English
books, with percentages fluctuating with time.
There is a positive relationship between the age of
the university and its frequency in the corpus. Thus,
the oldest university, University of Bologna, gener-
ally displays the highest frequencies (except during
1950 to 1970 when University of Padua attained

higher frequencies), followed by the Universities of
Padua, Salamanca, Naples, Coimbra, Toulouse,
Siena (its frequency increased exponentially since
1970), Valladolid, Murcia and Macerata (established
in 1290), which is not shown in Fig. 5 because of its
very small frequency when compared to the remain-
ing ones. Indeed, the year of establishment of these
universities was negatively correlated (r = −0.82, p <
0.05) (Fig. 6) with their average frequency during
1980 to 2000 in the corpus of English books. It is
worthy of mention here that from these 10 universi-
ties, only University of Bologna is found in the top
200 QS 2012/13 universities, whereas the Universi-
ties of Toulouse, Coimbra, Padua and Montpelier
are among the top 500 QS 2012/13 (at positions
from 278 to 386).
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DISCUSSION

In this study, we used Ngram to produce the fre-
quencies of the names of 22 US, UK and Canadian
universities in the digitized corpus of English books,
which is comprised by about half a trillion words (Lin
et al. 2012), and studied how these frequencies
changed with time (1800 to 2008). We further used
the frequencies during 1980 to 2000 to establish rep-
utation rankings for these universities. Naturally,
books are only one source that can be used to study
reputation, with many other sources being also im -
portant and useful (e.g. newspapers, magazines,
media: Michel et al. 2011; blogs and social networks:
Altmann et al. 2011, Dodds et al. 2011, Ratkiewicz et
al. 2011).

Our results showed that the differences between
the Ngram and the QS/THE/THER rankings for US
universities are similar to the differences between
the 3 ranking systems themselves, whereas the rank-
ings for UK and Canadian universities were almost
identical for the various systems (Table 2). This,
together with the fact that Ngram and QS and THER
national ranks were significantly correlated, clearly
indicates that Ngram generally captures and reflects
the reputation to the same extent that commercial
rankings do, at least of the very top universities, in
each country.

The within- and between-systems differences in
rankings can generally be high albeit less so for the
very top universities (e.g. Dichev 2001, Marginson
2007, Usher & Savino 2007, Federkeil 2009, Huang
2011, Chen & Liao 2012). The same was also true of
the QS, THE and THER rankings for the years used
here. For instance, from Table 1 it is evident that,
with the exception of Harvard, MIT, Johns Hopkins,
University of Michigan and Oxford for which the dif-
ferences in mean annual ranks between QS and THE
are <1, the differences for all remaining universities
were from 2.6 to 31 positions. Thus, one has to won-
der about the usefulness of the exact annual rank of a
university (e.g. McGill University: position 18 or 32;
University of Alberta: position 85 or 116) (Table 1),
which reflects noise rather than news (Dichev 2001),
as opposed to some index referring to a relatively
long period. 

Our results showed that Ngram is an easy-and-
cheap-to-apply tool to approximate the reputation
and ‘intellectual’ impact of universities over long
time periods. Its reputation-generating capability, at
least for top national universities, is not worse than
the within- and between-systems capabilities of the
commercial tools, which are generally regarded as

providing ‘reliable’ information. However, if the rep-
utation ranking of universities can be obtained by
just typing their names in Ngram and checking their
frequencies, then there is probably no need to resort
to the very expensive procedures of the commercial
reputation ranking systems, which take into account
a large number of variables and their reputation
scores of universities are practically meaningless for
universities below the top 50 (Rauhvargers 2013). In
addition, contrary to various indicators used in com-
mercial ranking systems that can be ‘manipulated’
by institutes for climbing up the rank (e.g. see
Table 1 in Hazelkorn 2009), Ngram cannot. Ngram
can, thus, be promising at least for students (and their
families), who make choices that are affected by
rankings to an increasing extent (e.g. Sauder & Lan-
caster 2006, Bowman & Bastedo 2009, Hazelkorn
2009) and pay particular attention to reputation (Fed-
erkeil 2009). Naturally, student decisions on selecting
a university are a multidimensional process that
depends also on other factors (e.g. other reputation
and prestige indicators such as tuition fees and
instructional expenditure for liberal arts: Bowman &
Bastedo 2009; student’s economic status: Clarke
2007). Students might have additional ‘educational’
benefits by using the Ngram tool. For instance, they
will also have a perception of the historical impact of
a university, something that is not true for the short-
term, volatile rankings (the earliest GUR system is
available since 2003), which might mislead students
when making their choice. Indeed, the 10 oldest uni-
versities examined here might not appear in top 100
lists, but historical universities have undoubtedly
driven the evolution of modern universities and
higher education in general. This contribution and
historical perspective can be felt when someone is
visiting their campuses and especially their libraries
(e.g. University of Coimbra, University of Salamanca,
Trinity College in Dublin). 

In general, one might expect that references to old
universities have decreased during the last few
decades, because more and newer institutions are
now competing for reputation. However, with few
exceptions (e.g. Columbia University, Stanford Uni-
versity, University of Michigan, University of Sala-
manca, University of Padua: Figs. 1−3, 5) for which
the frequencies consistently declined for an extended
period, the frequencies of the universities examined
here have generally increased with time during the
last 100 yr. This is most probably explained by the
fact that the increase in the number of universities
competing for reputation parallels a global large
increase in the references to universities.
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Although people are becoming more famous now -
adays than before, they are also forgotten more rap-
idly (Michel et al. 2011). In contrast, as mentioned
above, universities are generally characterized by
rather continually increasing fame, which must be
attributed to the fact that universities are there for-
ever and their fame is accumulated from generation
to generation. This agrees with the positive relation-
ship between Ngram frequency and age of universi-
ties. As universities are the productive units of scien-
tific knowledge, this fame accumulation certainly
reflects the accumulation of knowledge and thus the
continually growing importance of science to the
well being and future of our societies.

Our work suffers from certain biases in the estima-
tions of frequencies. For instance, when searching
university names using their acronyms, Ngram might
be counting the frequency of acronyms that also refer
to other entities. For example, when searching for
University of California, Berkeley, as ‘UCB’, the cor-
pus will obviously provide the sum of the frequencies
of all the occurrences of this one ngram acronym (e.g.
University of Colorado at Boulder, United Christian
Broadcasters, if they are occurring), irrespectively of
its actual reference. Thus, there is a risk of having a
bias in the frequency count. One might need to use
very sophisticated disambiguation algorithms to
determine the correct reference of an acronym in a
given context, and, with a limited context window of
one ngram, this can be rather hard. This problem of
ambiguity also applies to the case of universities that
are also publishing houses. In this case, part (ranging
from relatively small, e.g. University of Michigan, to
large, e.g. Cambridge and Oxford) of the frequency
count of the names of these universities will be
because of the citations of the books by this pub-
lisher. Although the frequencies related to university
publishing houses are most probably part of a univer-
sity’s reputation, one would need to measure the
impact of works published by authors affiliated to
other universities and printed by other publishing
houses to make up for that extra bonus that is given
to the universities with publishing houses. In that
sense, this is also a source of bias that needs more
complex statistical procedures, algorithms and
analyses applied on the downloaded whole dataset
in order to be controlled (see, e.g. Acerbi et al. 2013).

The analysis presented here might also have
important cultural and historical implications, which,
however, are outside the scope of this work. For
instance, the frequencies of the 10 oldest European
universities displayed characteristic periodicities of
~20 yr that might reflect important historical and cul-

tural events (see Gao et al. 2012, for analysis of long-
range correlations in ngram frequencies). The same
is also true of the alternating patterns in terms of fre-
quency dominance between universities (e.g. Uni-
versities of Coimbra and Toulouse: during 1800 to
1870 and 1940 to today, University of Coimbra has
higher frequencies than University of Toulouse,
whereas the opposite is true of 1870 to 1940).
Another interesting issue is the relationship between
the increasing frequencies of the University of
Bologna since 1985 (Fig. 5) and the Magna Charta
Universitatum Europaeum that was proposed by the
University of Bologna in 1986 and the Bologna Decla-
ration of 1999 towards the reform of Higher Educa-
tion in Europe. Finally, the prominent declining pat-
tern in the frequency for Columbia University after
1940 (Fig. 1) may be related to particular historical
facts that might have affected its reputation (e.g.
atom research and the Manhattan Project in the
1940s; intense student activism in the 1960s resulting
in the President’s resignation; links between the uni-
versity and the Vietnam War; Columbia College did
not admit women until 1983, see http:// en. wikipedia.
org/ wiki/ Columbia_ University, section Columbia
University, 1896−present [accessed 19 August 2013]).
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