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Big data are a potential source for quantitative research
in the humanities, but typically they do not contain all
relevant contextual meta-data (time, register/genre, social
group, author, etc.) to be readily usable for social, historical
or philological studies (cf. Schoch, 2013). Small corpora, in
contrast, are typically carefully hand-crafted and provide
rich meta-data as well as structural and linguistic data,
but the application of data-driven analysis techniques is
impeded by their small size.

We introduce a diachronic corpus of English scientific
writing - the Royal Society Corpus (RSC) - adopting a
middle ground between big and ‘poor’ and small and
‘rick’ data. The corpus has been built from an electronic
version of the Transactions and Proceedings of the Royal
Society of London and comprises c. 35 million tokens
from the period 1665- 1869 (see Table 1). The motivation
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for building a corpus from this material is to investigate
the diachronic development of written scientific English.

Jnumal Patind Tast typa
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Table 1: Material used for the RSC

In terms of corpus building (see Figure 1 for a schematic
overview), the sources for the RSC were obtained from
JSTOR and include some but not all relevant meta-data
(year of publication and authors, but not disciplines), struc-
tural data is partial and erroneous (e.g. scrambled pages,
text duplicates), and the base text contains OCR errors. To
move towards a cleaner and richer version of the corpus,
an approach is needed that allows obtaining good-quality
base-text data and relevant meta-data as well as structural
and linguistic data with affordable effort. For this purpose,
we use a combination of pattern-based techniques (e.g. by
adapting the patterns for OCR corrections made available
by Underwood and Auvil)! and data-mining methods
(e.g. topic modelling (Blei et al.,2003)to approximate
disciplines; cf. McFarland et al.(2013)for an overview of
types of topic models applied to capture differentiation
in scientific language). Additionally, to enrich the RSC
with basic linguistic annotations, we build on existing
tools adapting them to the diachronic material. For nor-
malization we use VARD (Baron and Rayson,2008)with
a model we trained on a manually normalized subset of
the RSC, and for tokenization, lemmatization, segmen-
tation and part-of-speech annotation we useTreeTagger
(Schmid,1994)on the normalized texts. Inspired by the
idea of Agile Software Development (Cockburn, 2001), we
intertwine the actual corpus building with corpus annota-
tion and analysis, continuously building new versions of
the corpus whenever we see a recurrent problem in data
quality. We work with a dedicated pipeline and keep the
corpus-building process as modular and automatic as
possible, applying manual work before the first automatic
step. In the last step, the corpus is encoded in CQP format
(cf. IMS Open Corpus Workbench (CWB) (Evert and
Hardie, 2011)) and can be accessed via a CQPweb interface
(Hardie, 2012)>

In terms of analysis, our main assumption is that due
to specialization, scientific texts exhibit greater encoding
density over time (Halliday and Martin,1993),resultingin a
specific discourse type characterized by high information
density (Crocker et al., 2015) that is functional for expert
communication (but rather inaccessible to lay persons).
Linguistically, this may be reflected in lexical compression
(e.g. compounding, derivation) and syntactic reduction
(e.g. relativizer omission, contractions). For instance, there

is evidence from the Thesaurus of the OED (Oxford English
Dictionary)? that affixation rises considerably as a means of
word formation in scientific texts in the mid-17th century.
For the identification that affixation rises considerably as a
means of word formation in scientific texts in the mid-17th
century. For the identification of further linguistic features
possibly involved in denser encoding, we draw, on the one
hand, on existing literature (e.g. Harris, 1991) and, on the
other hand, on exploratory data-mining techniques (e.g.
pattern mining as in Vreeken, 2010).

evaluation ¢

corpus encoding

v

corpus

Figure 1: Corpus building steps

In the poster, we show the corpus-building process and
selected analyses of diachronic development in the RSC
with dedicated visualizations (Fankhauser et al., 2014).
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The Bavarian Musicians Encyclopedia Online
(Bayerisches Musiker Lexikon Online, BMLO) is a web-
based platform that provides access to biographical in-
formation about musicians associated to Bavaria's music
history (BMLO, 2016). Most of the musicians contained in
the corresponding database had an active lifetime period
living in Bavaria or a considerable influence on Bavaria.
Initiated in 2004, the musicians database contains bio-
graphical data about nearly 28,000 musicians now. This
suggests the rather global scope of the BMLO - under-
pinned by many musicologists worldwide using the BMLO
for their daily work. The screenshot in Figure 1 shows the
BMLO entry for the composer Gustav Mahler.

Mahler Gustay
* T Jul 186D Kaisch, £ 18, Mai 1811 Wien

lidsch, romisch-kathotsch

Komponisl, Crigent, Kapuimester, Panist, Boarberer
et Ininclant
Angabe K. u. & Ovektor
Hot, Ciper, Sxadt, Thaater
1+ Wien, Basd Hak, Budapest, Mamburg, Igau, Kassel, Leipaig, Lubjana, London, Mana
Werth, Blosiu, Minchee, Naw York, Clmdtz. Paris, Paan, Prag, Sammering, Sasinhachiisersan

Figure 1: Biographical information about Gustav Mahler in the
BMLO

A recently published article facilitates the profiling
of musicians based on the BMLO (Janicke et al., 2015).
The profile of a musician of interest can be visualized,

and according to biographical information, similar mu-
sicians are determined in a semi-automated process

(MusikerProfiling, 2016) . A profiling result for Gustav
Mabhler is shown in Figure 2. Although the profiling system

has been proven useful for the collaborating musicologists,
it does not support generic research questions like “In

which cities Roman Catholic conductors worked dur-
ing the 18th century?” or “What are the differences and

similarities among the careers of pianists and violinists?”
Therefore, the musicologists desired a system that facilitates

the dynamic exploration of musicians’ characteristics with

the help of interactive visual interfaces. The design of the

resultant visualization system is outlined below.

PEnl

Figure 2: Interactive visual profiling of Gustav Mahler compara-
tively visualizes Mahler's profile to the profiles of the three most
similar musicians in three views (Column Explorer, Relationship
Graph, Map)

To support the dynamic exploration of musicians'
biographies, we provide various views that visualize ag-
gregate biographical information of musicians inherent in
the database. For the divisions where musicians worked, we
use a tag cloud (Fig. 3a). As musical (Fig. 3b) and further
professions (Fig. 3¢) are organized in a hierarchy, we apply
a sunburst technique tailored for such structures (Stasko
et al., 2000). A map plots all places of activity (Fig. 3d).
Using GeoTemCo (Janicke et al., 2013) for that purpose,
occluding dots are clustered and metropolises of music
history, e.g., Munich, Vienna and Berlin, are salient as large
circles. To illustrate the denominations of musicians, we
use again a tag cloud (Fig. 3e), and a pie chart to visualize
musicians' sexes (Fig. 3f). Finally — based on the dates of
birth, the first mentioned dates and the dates of death - we
define an activity time for each musician. The aggregate
of all activity times is shown in a timeline graph (Fig. 3g).
With mouse interaction, each view can be used for filtering
purposes. So, the investigation of rather generic research
questions in musicology gets possible.

Figure 4 shows the filter steps required to explore in
which cities Roman Catholic conductors worked during
the 18th century. The first filter is applied in the denomi-
nation tag cloud (Fig. 4a) by clicking “romisch-katholisch”
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