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OF THE DATA ARCHITECTURE
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1. INTRODUCTION

The idea of a database-driven ‘inverted’ loanword dictionary
(ENGELBERG 2010) that documents borrowings from a given
donor language into many recipient languages goes back to
at least the 1970s (cf. Karaurov 1979). Apart from technical
considerations, the major obstacle to such an enterprise for
any major language is the large number of recipient languages
to be considered. So far, the only comprehensive lexicograph-
ical resource of this kind available is for Dutch (van DER Siys
2010). The underlying database for this monumental work
has been compiled in a huge effort by the author; the data are
available through the print publication and as a PDF file of
the book; a powerful online search interface, the witleenwoor-
denbank (www.meertens.knaw.nl/uitleenwoordenbank/), is
available online (vaN DER Sijs 2015). Apart from the Osser-
vatorio degli italianismi nel mondo that is currently in devel-
opment (OIM 2014, HeiNz-GARrtIG 2014), the only other
project of a somewhat similar intended scope seems to be
the Lehnwortportal Deutsch (htep://lwp.ids-mannheim.de; cf.
MEYER-ENGELBERG 2011) that aims to provide free access to
a growing number of dictionaries of German loanwords in
other languages. The web portal is maintained and hosted by
the Institute for the German language (IDS) and is online in
a preliminary version since late 2012. In a first stage of this
project, dictionaries on German loans in three Slavic languag-
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es have been integrated; an ongoing research project develops
and integrates dictionaries on Polish-mediated German loans
in the East Slavic languages Russian, Belarusian and Ukrain-
ian (MEYER 2014a). An increasing number of loanword re-
sources on Germanisms in other language families is currently
being acquired or prepared for inclusion.

The overall structure and basic conception of the Lehn-
wortportal Deutsch (henceforth, LI\WP) has been described in
several publications (cf. MEYER 2013a, MEYER 2014b) and
will not be reviewed here in depth. Apart from traditional
lemma-based access to the individual resources through a uni-
form web user interface, the web portal features an ‘inverted’
dictionary whose headwords (henceforth, metalemmata) are
German etyma; the entries of this dictionary mainly consist
of pointers to entries in the various loanword dictionaries of
the portal, thus allowing users to trace the way of a specific
German word into the different recipient languages. The in-
verted dictionary is not simply the product of an automated
rearrangement of the digital or digitized data presented in the
loanword dictionaries. The German etyma as they actually
appear in the loanword dictionary entries — often in some
dialectal and/or diachronic form — are mapped in a manual,
lexicographically informed process onto ‘normalized” meta-
lemmata, typically a diasystematically corresponding form in
contemporary standard New High German, using a dedicated
in-house software tool.

The major innovation of the LWP is the data organization
metaphor underlying the various cross-resource search options
(cf. MEYER 2013b) offered for advanced purposes. Both the
portal-specific metalemmata and the actual object-language
words (etyma, loanwords including morphophonological vari-
ants, derivatives etc. listed in the entries — not only headwords
and not necessarily lexemes) as they are presented or ‘record-
ed’ in the entries of the individual loanword dictionaries are
represented as the vertices of a directed acyclic graph (DAG)
whose edges represent various relations between words, such
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as “etymon x is mapped to metalemma y”, “loanword x is
borrowed from etymon y”, “x is a derivative of y”. For the
sake of brevity, the words corresponding to graph vertices
will henceforth be referred to as ‘recorded words’. Since di-
asystematically equatable etyma from different resources and/
or entries are mapped onto the same metalemma and hence
form part of the same connected subgraph, the graph provides
a cross-resource abstraction layer put on top of the idiosyn-
cratic data organisation found in the different loanword dic-
tionaries. The graph may either be searched directly using a
portal-specific, declarative, German-like query language, or by
filling in expandable HTML forms whose input is translated
into graph queries behind the scenes. The DAG-based data
organisation is ideally suited for modelling arbitrarily long
chains of borrowing processes where, e.g., a German etymon
is first borrowed into Polish, the Polish loanword is later bor-
rowed into Ukrainian, from there into Russian and so forth
(MEYER 2014a). The DAG representation is also used for the
dynamic creation of the portal’s metalemma entries in the
LWP web application (cf. fig. 1, p. 73). See SpoHR 2012 for
more references on graph-based endeavours in lexicography.

2. A SKETCH OF THE PORTAL ARCHITECTURE

The LWP data model has been designed with a number of
rather specific requirements in mind. A major objective of the
portal was to make a growing range of existing dictionaries
of German loanwords in other languages available under a
single roof and with a uniform access structure. Apart from
dedicated third-party funded projects, the IDS Mannheim
has no resources for compiling such dictionaries on its own,
so it is only to be expected that the legacy dictionaries to
be included in the portal come in a variety of original data
formats (XML, plaintext, image-digitized, ...), with very dif-
ferent entry structure and with incompatible formats of di-
asystemic, grammatical and other information. It is important
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to note that the resources are taken ‘as is’, although there are
plans to add a versioning system to the portal that will allow
designated lexicographers to make corrections and additions.

From the outset, the LWP was meant to provide more
than a simple compilation or mashup of lexicographical re-
sources. Experts should be able to perform detailed, powerful
and fast searches in a steadily growing lexicographical portal
database that makes systematic use of ex post facto interlinking
of legacy resources on the level of individual words, not just
entries or documents as a whole. Updating and augmenting
entries should be possible and be handled separately from
changes in portal-specific cross-referencing information.

To fulfil these requirements, two different representations
of the lexicographical data are used side by side. Each entry in
one of the loanword dictionaries is a standalone XML docu-
ment; each loanword dictionary retains its own XML schema.
No attempt has been made to create a kind of super-schema
that purports to fit all microstructural needs of the individual
dictionaries. Even the merely four dictionaries included so
far in the LWP display remarkable idiosyncrasies that would
have been impossible to foresee in the design process for such
a super-schema. Trying to find an all-encompassing XML
schema for all dictionaries would be a hard task and force
constant readjustment. Just two examples of particularities:
(a) In the Standard Polish loanword dictionary of the LWP
(DE VINCENZ-HENTSCHEL 2010), derivatives of a given Polish
lemma are often annotated with those word senses of the base
lexeme that are semantically ‘compatible’ with the meaning
of the derivative. (b) The dictionary of German loanwords
in the Cieszyn dialect of Polish (MENzEL-HENTSCHEL 2005)
systematically specifies etymologically related lexical parallels
to the lemma in other languages of the same linguistic area
(Polish, Czech, German; both standard languages and dia-
lects), irrespective of the exact and often unclear borrowing
history (i.e., which language borrowed from which).

Schema-specific XSL transformations are used to produce
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HTML views of the entries that are at least close to the orig-
inal entry presentations, so that, apart from minor design
changes, the dictionaries may be consulted in their original
appearance.

The XML documents are integrated into the portal da-
tabase without significant alterations; however, all XML ele-
ments corresponding to recorded words are provided with an
additional XML attribute, viz. a globally unique ID (UUID),
for cross-referencing purposes. The list of metalemmata and
different sorts of cross-referencing added for the LWP are
coded in separate XML documents that make heavy use of
the UUIDs just mentioned. These XML documents are not
edited manually, but through a complex in-house GUI appli-
cation that takes care of keeping the link consistency intact.

In principle, the cross-linked XML documents as such
could be used for portal-wide search operations. But searching
XML documents with varying schemas and recursively travers-
ing ever longer chains of cross-references between XML docu-
ments would soon become too slow as the portal grows larger.

As relations between recorded words are the greatest com-
mon factor both of different microstructures in loanword dic-
tionaries and of cross-referencing XML documents, a natural
solution to this and other technical problems is to represent
the portal’s lexicographical content as a network, a directed
acyclic graph, of relations between the recorded words. Such
a graph can be stored and accessed in a scalable and efficient
manner in a dedicated NoSQL graph database such as Neo4j
(cf. WeBBER-E1FREM-ROBINSON 2013). Currently, the LWP
emulates a graph database through a conventional relation-
al database. The graph is derived in a fully automated, dic-
tionary-specific process from the underlying XML resources
mentioned above: Structural configurations between XML
elements — expressible by relative XPath expressions — are
translated into graph edges; word-specific information (dia-
systemic, grammatical, and other data on recorded words)
is converted to node attributes in a unified data format. The
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graph as such is not an independent resource and must be
recreated or adjusted every time an underlying XML resource
changes; thus, no complex and error-prone synchronisation
between XML documents and the graph structure is needed.

3. STRENGTHS

With its inter-dictionary cross-references and the uniform
layout and access structure of the portal and its component
dictionaries, the L\WP is a standard example of a dictionary
net in the sense of ENGELBERG-MULLER SPITZER 2013. More-
over, its graph-based data representation adds a layer of do-
main-specific uniform access semantics for all portal resources, a
layer that is created through a process of abstracting from the
idiosyncrasies of individual dictionary macro- and microstruc-
tures and reframing the lexicographical data in a common
graph-based metalanguage that enables users to search for
information without having to consider the structural diver-
sity of the various lexicographical sources.

* In comparison to XML-based solutions, the data ar-
chitecture is highly scalable and can handle complex
cross-resource searches for a growing number of com-
ponent dictionaries without considerable performance
penalty.

* 'The architecture is flexible and accommodates to a wide
range of entry microstructures in legacy dictionaries in-
stead of imposing a single lexicographical data model.

* 'The duality of arbitrarily many interlinked XML doc-
uments on the one side and a graph structure auto-
matically extracted from these documents on the other
allows the portal-makers to cleanly separate diction-
ary-specific content from portal-added information (by
coding different content in different XML documents)
without sacrificing a uniform cross-resource view on
the data where the boundaries between the different
sources of information are virtually invisible.
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* 'The portal-wide part of the data model is granular:
Since the graph nodes represent individual recorded
words, not whole entries, cross-references can and must
be formulated at the word level.

* 'The graph is extendable; arbitrarily many additional at-
tributes can be assigned to both nodes (words) and edg-
es (relations). These attributes may contain user-gen-
erated plaintext comments; versioning information in
the case of updates to the original entries; information
on the degree of plausibility of, say, a borrowing rela-
tionship as indicated by the source; semantic or onto-
logical classification as a complement to a traditional
lexicographical meaning definition; etc. There are no
restrictions on how this additional information is en-
coded and represented in, e.g., separate XML source
documents, as long as the graph can automatically be
constructed using all available documents. This paves
the way for innovative bookkeeping techniques as far
as versioning and user-generated additions to the re-
sources are concerned, since all versions of the lexico-
graphical information could easily be co-present in one
and the same graph, as long as all nodes and edges are
systematically provided with versioning information.

* The graph structure remains semantically consisz-
ent even when different lexicographical sources give
contradictory information on a particular word, say,
specify different gender for a German etymon noun.
The simple reason is that words recorded in different
resources are, as a matter of principle, mapped onto
different vertices of the graph. Any statements on
cross-resource identities are added content that might
be coded as an identity-expressing edge by the portal
staff. German etyma are a special case; their diasystem-
atic identity is coded by mapping them onto the same
metalemma. Metalemmata serve as simple pointers to
dictionary-specific etyma and do not possess attributes
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of their own, so no problems with conflicting infor-
mation arise. Search requests may easily return incon-
sistent data from different resources, so that an in-
formed evaluation and decision will be left to the user.
The DAG has a simple conceptual structure that can
be mapped easily onto description standards such as
TEI and onto semantic web standards such as RDF
(every graph edge is indeed basically isomorphic to
an RDF triple) to ensure interoperability with other
applications and the possibility of cross-linking with
other data sets; cf. WANDL VogT-DECLERCK 2013 for
an example of publishing lexicographical resources in
the Linked Open Data framework.

The graph structure is well suited for visualisation and
is already being used for illustrative purposes in the
LWP, as connected subgraphs can be displayed inter-
actively for each German metalemma. However, the
simple visual metaphor of graphs also lends itself to
exploitation for novel and intuitive kinds of searches,
similar to, e.g., the interactive construction of graphs
representing search queries in treebanks as described
in VOORMANN-LEzIUS 2002.

4. PROBLEMS

Somewhat paradoxically, most of the conceptual, lexicograph-
ical, and practical difficulties that the LWP faces ensue from

features that have been described above as advantages of the

basic conception of the portal.

A major source of trouble that will quickly become obvi-

ous even to occasional users of the portal is the heterogeneity

of the resources included, not only as far as reliability, quality

and volume of the provided information is concerned.

* Loanword dictionaries vary in the criteria of inclu-

sion/exclusion of etyma, loan translations etc. The
two Polish-related dictionaries in the LWP (MeN-
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zEL-HENTSCHEL 2005, DE VINCENZ-HENTSCHEL 2010)
do not include loanwords whose German etyma are
of Latin or Greek origin; many yet-to-be-included re-
sources beg to differ on this point. If a user queries the
portal for languages that have borrowed such etyma,
she or he will probably get a thoroughly misleading
picture that largely depends on the particular decisions
of the various dictionary editors. There is, of course,
no proper general solution for this in a context where
legacy resources have to be taken “as is” and might, in
addition, differ considerable as to their age and intend-
ed comprehensiveness.

Both systematic and occasional /Jacunae in the lexi-
cographical data pose another major problem. One
of the currently three component dictionaries of the
LWP (MenzeL-HenTscHEL 2005) does not indicate
part of speech or any other grammatical information
on etyma and loans. This makes the design of advanced
searches difficult: At present, the mere choice of in-
cluding part of speech or gender as a criterion in a
portal-wide search implies that no results from MEN-
zeL-HENTsCHEL 2005 will be displayed. Two possi-
ble workarounds come to mind, neither of which is
entirely satisfactory: The user might add a disjunctive
criterion (“POS is either noun or unspecified’; such
an option is not implemented yet) or such a disjunc-
tive criterion is added implicitly by the search engine.
Adopting the latter solution would only be sensible
if search results with unspecified POS are somehow
marked as not completely conforming to the criteria
specified.

An example for an occasional type of lacuna would be
missing information on the meaning of recipient-lan-
guage derivatives from loanwords in cases where well-
known productive derivational patterns are involved.
From the point of view of print lexicography, this is
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a reasonable way of saving space and avoiding redun-
dancy, but it is a problem for anyone using meaning
paraphrases as a search criterion in the portal. A pos-
sible solution for this particular problem could be to
simply copy the meaning(s) associated with the base of
the derivative and flag this via an additional attribute
of the derivative. Such artefacts can quickly make the
search system unwieldy for end users, however.
Sometimes textual condensation routinely used in
print lexicography produces lacunae in a digitized ver-
sion, for example in cases where a previous word sense
definition is referred to later in the entry using words
such as ‘idem’ or its German equivalent ‘dss’. Usually,
the exact reference cannot be established algorithmi-
cally, such that the only way out is to fill in the full
definition manually.

* As briefly explained above, the German metalemmata

constitute the backbone for cross-resource links in the
graph. Operationalizing the process of individuating
and assigning metalemmata as well as defining their in-
terrelations has turned out to be very difficult, mainly
because it is often unclear whether it is appropriate to
‘identify’ two German etyma given in different resourc-
es. It is clear that the main criteria for this must rely
on linguistic reconstruction in historical linguistics,
but often details remain unclear or seem to be irrele-
vant to the majority of portal users. To give an exam-
ple, the Standard Polish dictionary in the LWP (pE
Vincenz-HeNTscHEL 2010) gives the following New
High German etyma for Polish szruciec ‘case for stor-
age’ (http://lwp.ids-mannheim.de/art/wdlp/lemma/
sztuciec): Stutz, Stutzen, Stiitze ‘stump, vessel’. Of
these three forms, only Stutzen remains in active use
in Standard German (though there is an unrelated
homonym Szitze ‘support’), and in addition it is diffi-
cult to pinpoint the precise morphological and histor-
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ical-phonological relationships between these variants.
Should all three forms or just Stuzzen be included as
metalemmata? Should dialectal variants that come to
be integrated into the standard language in specialised
meanings be represented as separate metalemmata, or,
more generally, how do we determine the maximal ad-
missible ‘diasystematic distance’ between variant forms
mapped onto the same metalemma? Comparable prob-
lems are of course faced by all projects that try to in-
tegrate heterogeneous lexicographical resources into a
dictionary net through some concept of meta-index,
cf. HEROLD-GEYKEN-LEMNITZER 2012.

Moulding entry data into the graph structure of the L\WP
is a complex process of interpretation of both explicit and
implicit lexicographical information. Once again, users must
be aware that the advanced search options operate on a for-
malized, artificially homogenized view of the original data.

* Most obvious is the case of dictionaries without a system-
atic microstructure whose entries are written in a rath-
er narrative or even discursive style, as in the Slovene
dictionary of the LWP (STRIEDTER-TEMPS 1963) that
has been included into the LWP through image-digiti-
zation of the entries. For the construction of the graph,
additional manual extraction of lexicographical infor-
mation into a fixed XML structure was necessary. This
process was difficult and error-prone as many details,
especially regarding the exact delimitation of different
entry sections, determination of the scope of qualifi-
ers, and the interpretation of implicit references within
the entry required careful human inspection and often
enough remained unclear even to trained philologists.
It goes without saying that such issues are intrinsic to
any attempt at retrodigitizing unstructured text, but
they are much more apparent in a setting where each
piece of information must be assigned to precisely one
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word (vertex) or word-word-relation (edge).

* As stated above, the set of attributes and their values is

uniform across the portal, which entails the mapping
of all dictionary-specific grammatical and diasystem-
atic classifications and categories onto portal-wide
‘ontologies’. Thus, although denominations for dia-
lects and older forms of German such as ‘New High
German’ (NHG), associated with slightly differing,
yet not always explicitly specified, temporal and areal
boundaries by different authors, must be equated for
the portal’s purposes. Users searching for loans from
NHG etyma will therefore not get words borrowed in
a specific period in the history of High German, but
words borrowed from whatever was classified as a ‘New
High German’ etymon in the various source dictionar-
ies, including dialectal specifications such as ‘Bavari-
an-Austrian’ that, strictly speaking, leave the temporal
component unspecified.

Relations between words are often left unspecified in the
source dictionaries when they are supposed to be ob-
vious to the intended audience. A good example is the
entry on the Polish noun kszzafr ‘shape etc.” in DE VIN-
ceNz-HENTSCHEL 2010 (http://lwp.ids-mannheim.
de/art/wdlp/lemma/ksztatt) that notes two variant
forms of the word, viz. ksztalt and kstatt. There is a
productive adjective in -owny derived from the loan-
word, also listed in two variant forms, ksztattowny and
kstattowny. The precise relations, namely that ksztat-
towny is derived from ksztatt and kstattowny from kstatt,
are left unspecified, i.e. they are not recoverable from
the XML markup of the entry. This enforces a rather
contrived algorithmic translation from XML to DAG,
e.g. by encoding both adjectives as derived from both
nouns, or (this is the current solution in the L\WP) en-
coding both adjectives as derived from the ‘canonical’
lemma variant. In every conceivable solution to this
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problem, the interpretation of the relation (edge type)
“x is a derivative of y” becomes blurred and opaque. —
A similar case where information was left unspecified
because it was unknown to the dictionary compiler can
be found in the Slovene dictionary (STRIEDTER-TEMPS
1963): Often enough, it is not clear whether a word
is a Slovene derivative of a loanword borrowed from
a German etymon e or a Slovene loanword borrowed
from a German derivative of ¢, cf. Slovene drukati/
drukldrukar ‘to print/(a) print/printer’ vs. German
drucken/Druck/Drucker (http://lwp.ids-mannheim.
de/art/st/lemma/drukati). The two different borrow-
ing pathways — which may even occur simultaneously,
with Slovene speakers alternatively borrowing the Ger-
man derivative or forming a derivative on their own
according to a productive Slovene pattern — necessitate
a rather crude operationalization. In this specific case,
a borrowed derivative has been assumed whenever the
German derivative is mentioned in the entry.

As a general principle, the direction of graph edges in
the LWP is intended to convey a uniform semantics: In a
relation x — y the target node word y may to be thought of
as being ‘dependent on’ and usually temporally subsequent
to the source word node x. The following relation types have
been implemented so far in the LWP data model: metalemma
— German etymon; German etymon — loanword in target
language; lexeme — derivative lexeme; lexeme — compound
lexeme; word — variant form (orthographical, phonological
variant); lexeme — lexical parallel (see above for explanation).
The relation type ‘metalemma — German etymon’ is special
as it does not literally indicate a temporal sequence, even
though it might be read as typically implying a certain lin-
guistic provenance that is, however, not made explicit in the
metalemma, because the latter is, as stated above, a commonly
used Standard NHG lexeme, wherever possible. The main ad-
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vantage of this approach, apart from technical considerations,
is that this semantics transitively extends to arbitrarily long
chains (‘paths’) of connected unidirectional edges as they arise,
inter alia, with borrowing chains. In some cases, however, this
semantics is compromised when the edge direction is either
unclear (there is not enough evidence nor any suitable opera-
tionalization to decide on the ‘correct’ direction) or irrelevant
(semantically, there is no directedness). Such a situation will
lead to search results that are misleading at best because the
graph structure seems to be erroneous:

* 'The lexical parallels adduced in MENZEL-HENTSCHEL
2005 leave the actual borrowing pathway(s) unspecified,
as stated above, mostly because in many cases they can-
not be reconstructed with certainty on the basis of the
evidence available. Hypotheses on plausible borrowing
histories are left to a free text commentary. To take an
example, Cieszyn Polish (h)ajbisz has German Eibisch
‘marshmallow (the plant, Althaea officinalis)’ as its ety-
mon and Czech 7bisek, ajbis as lexical parallels. The DAG
subgraph for this entry (http://lwp.ids-mannheim.
de/art/meta/lemma/Eibisch) has edges such as “Ger-
man etymon Eibisch — Cieszyn Polish loanword ajbisz”
and “Cieszyn Polish loanword ajbisz — Czech parallel
form ajbis”, suggesting a borrowing chain Eibisch —
ajbisz — ajbis. The free text commentary reveals that
the Cieszyn Polish form has “obviously” been borrowed
from Czech, so the chain should rather be Eibisch —
ajbis — ajbisz. This is a simple and clear case; for a re-
ally complicated example see http://lwp.ids-mannheim.
de/art/wdlt/lemma/bachérz. Things become even more
difficult where multiple borrowings, possibly along dif-
ferent pathways and concerning only certain derivatives
or even word senses of derivatives, are concerned. In
all of these cases, the simple graph metaphor cannot
but fail on its semantic promise, all the more since the
‘correct’ relations cannot be reconstructed from the
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digital source because they are specified, if at all, in
the commentary. The only clean way of dealing with
this problem is to exclude lexical parallels from normal
portal-wide search queries.

The relation of being an orthographical or phonologi-
cal variant is, generally speaking, a symmetric one and
therefore clashes with the directedness requirement of
the DAG. In a group of multiple variants, the only
way of connecting each node to every other one in the
group would be to introduce arbitrary edge directions
that avoid cycles. For the time being, the LWP always
uses an operationalization of electing one member of
the group as the ‘canonical’ variant and introducing
only variance-edges from this node to all other group
members. These ‘non-canonical’ variants are not linked
to any other nodes; any other edges linking the ‘canon-
ical’ variant to other nodes outside the group must then
be interpreted as potentially also or only ‘applicable’ to
all or some of the ‘non-canonical’ variants. For example,
in the case of Polish kszzatt vs. kstatt and ksztatrowny
vs. kstattowny discussed above, the only edges intro-
duced are: ksztatt — variant kstatt; ksztalt — derivative
ksztattowny; ksztatt — derivative kstatrowny. That the
last edge mentioned is really only ‘applicable’ to the
‘non-canonical’ variant ksta#s remains unexpressed and
would not be deducible from the source data anyway.
One remedy in these cases would be to form a non-di-
rected, strictly local ‘hyperedge’ that spans all variants
and combines them to a sort of ‘hypernode’ that all
other edges attach to. Such an approach is possible with
modern graph databases.

A further problem arises with the directedness of mor-
phological derivation. Often enough, a decision on the
‘correct’ direction is notoriously difficult and theory-de-
pendent, for example with conversion (zero derivation).
This is particularly relevant for establishing the direc-
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tion of derivational edges between metalemmata, as
the source loanword dictionaries will usually define a
direction for derivation relations within the recipient
language.

Sometimes, the fundamental decision to take recorded
words as graph nodes and, therefore, as basic building blocks
of the data model, leads to a representation that is, surpris-
ingly, not granular enough and makes it impossible to code
certain relations adequately. The most important case is that
of ‘multiple borrowing’ where “one and the same etymon” has
been borrowed at different times or, more generally, in dif-
ferent diasystematically related forms, into a target language.
This leads to (a) word senses of a loanword that are attributa-
ble to only one of these forms and (b) to derivative formations
that also relate to only one of these forms. By way of example,
the LWP’s Polish dictionary peE VINCENZ-HENTSCHEL 2010
features an entry on Standard Polish waga ‘scales’ where the
NHG and the Middle High German form of the etymon
are separately associated with some of the 24 (!) word senses
of the loanword, albeit in a non-exhaustive and overlapping
fashion. The same kind of association with word senses is
also coded for the derivatives of waga. At least in principle,
this can lead to a state where a certain loanword derivative
is ‘compatible’ with only one or at least not with all given
forms of the etymon. This is not the case with waga, where
all derivatives are associated with at least one word sense that
is itself connected to both etyma. In another case, however,
the entry on Polish /ump ‘wretch’ (http://lwp.ids-mannheim.
de/art/wdlp/910) lists two related German etyma, viz. Lump
‘wretch’ and the compound noun Lumpenzucker ‘bad sugar’;
all derivatives only relate to a word sense that itself is associ-
ated only with Lump, not with Lumpenzucker. In this case,
a path in the graph such as Lumpenzucker — borrowed as
lump — derivative adjective lumpowski leads to the wrong
conclusion, viz. that of /umpowski being indirectly related,
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amongst other things, to the etymon Lumpenzucker. Note
that splitting loanwords into homonyms is not an option for
DE VINCENZ-HENTSCHEL 2010 since word senses, as we saw
in the case of waga, can often be linked to multiple etyma.

5. CONCLUSION

Interlinking a growing number of digital resources has be-
come a major topic of research in the digital humanities. The
present paper has demonstrated some of the conceptual, phil-
ological, and practical difficulties that arise even in the context
of manually cross-referencing resources from a rather narrow
content domain and providing a common access structure for
them. As a matter of fact, the main strength of the LWP and
its main problems come by the same name, viz. abstraction.

For most of the issues sketched in this paper, there is no
ready-made solution. Three strategies come to mind that can
help to live with what may be perceived as a thoroughly un-
satisfactory situation. First, user-generated content and the
possibility for experts to provide additions and corrections can
help to overcome some of the graph’s shortcomings, if only
in the long run. Second, users must be made aware at every
turn of the pitfalls of taking search results at face value. The
graph-based abstraction used in the LWP is ‘leaky’ in a sense
well-known to computer scientists: in many cases, thorough
knowledge of the abstraction process and a careful inspection
of the resources underlying the abstraction is necessary to in-
terpret query results adequately. And third, the search engine
should take a maximally generic approach unless otherwise
specified — it is better to have too many results (and let the
human user sort out the false positives) than to use restric-
tive search strategies that possibly sort out relevant hits. As
far as the LWP is concerned, the strategy adopted for the
advanced HTML form based search is roughly as follows:
the user may specify search criteria for a German etymon
and a loanword related to this etymon. Now the search en-
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gine does not search for matching etymon-loanword pairs
that are connected through a path in the graph but instead
looks for German metalemmata that are connected to both
the etymon and the loanword — the simple rationale for this
setup being that every node in the graph is linked to at least
one metalemma. This approach neutralizes the problems with
the semantics of graph relations discussed above: for example,
not every variant of an etymon is connected to every variant
of a loanword that is etymologically ‘connected’ to it; but all
variants of the loanword and all variants of the etymon are
connected to the same German metalemma, because other-
wise there would be no etymological ‘connection’. In many
cases, this strategy yields too many hits, but this is preferable
over a situation where careful consideration of the DAG-con-
struction algorithm would be needed in order to formulate a
maximally exhaustive search query.

PETER MEYER
Institut fiir Deutsche Sprache, Mannheim
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