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Motivation

• Semantic Annotation of Textual Information:

Having grown up in the San Francisco Bay Area 
and lived in New York City during his turn on 
“Saturday Night Live,” Mr. Forte said coastal cities 
were about all he had known before shooting 
began in this stretch of the Great Plains.1

1 taken from http://www.nytimes.com/2013/11/24/travel/will-forte-on-the-glories-of-the-great-plains.html?ref=travel 
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Required: A general purpose knowledge base 
containing named entities and other concepts.
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Jonathan Forte
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Will Forte (born June 17, 1970) is an 
American comedic actor and writer best 
known for his roles as a cast member on 
Saturday Night Live (2002–2010), the 
title character of its spin-off film 
MacGruber, and Paul L'Astnamé in 30 
Rock.

http://en.wikipedia.org/wiki/Saturday_Night_Live
http://en.wikipedia.org/wiki/Saturday_Night_Live
http://en.wikipedia.org/wiki/MacGruber_%28film%29
http://en.wikipedia.org/wiki/MacGruber_%28film%29
http://en.wikipedia.org/wiki/30_Rock
http://en.wikipedia.org/wiki/30_Rock
http://en.wikipedia.org/wiki/30_Rock
http://en.wikipedia.org/wiki/30_Rock
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Motivation

Advantages Disadvantages

• manually maintained
• aggregation by subjectareas

• few descriptive texts
• few relationships
• singlie-lingual

• crowd-sourced
• descriptive texts
• relationships to other entities
• many links to other datasets
• many different language versions

• crowd-sourced
• noisy data
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Related Work

• MACS project:
‣ Rameau ↔ LCSH ↔ GND (no links to DBpedia)
‣ Results not published before 2017

• Beacon project
‣ GND ↔ German Wikipedia
‣ ~255.000 mappings
‣ Mainly persons
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Related Work

• MACS project:
‣ Rameau ↔ LCSH ↔ GND (no links to DBpedia)
‣ Results not published before 2017

• Beacon project
‣ GND ↔ German Wikipedia
‣ ~255.000 mappings
‣ Mainly persons

Our focus: Mapping of subject headings
GND     DBpedia
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Context of a GND entity

„Advent“ as RDF in GND labelscontext:
broader terms

subject category

Kirchenjahr Liturgik, Frömmigkeit



Nadine Steinmetz - Cross-Lingual Semantic Mapping of Authority Files - SWIB 2013

Co-Occurence Analysis

„Advent“
http://de.dbpedia.org/resource/Advent

http://dbpedia.org/resource
http://dbpedia.org/resource


Nadine Steinmetz - Cross-Lingual Semantic Mapping of Authority Files - SWIB 2013

Co-Occurence Analysis

„Advent“
http://de.dbpedia.org/resource/Advent

Adventszeit, 
Vorweihnachtszeit,
Vorweihnachtsfest,

Kirchenjahr, Liturgik, 
Frömmigkeit

http://dbpedia.org/resource
http://dbpedia.org/resource


Nadine Steinmetz - Cross-Lingual Semantic Mapping of Authority Files - SWIB 2013

Co-Occurence Analysis

„Advent“
http://de.dbpedia.org/resource/Advent

a combination (j = 3), 259 combinations are generated.
Subsequently, in this paper by terms we will refer to single
terms as well as to valid term groups.

Term Mapping: The terms then are mapped to distinct
semantic entities. For our approach we use entities of the
DBpedia. DBpedia provides labels for the identification of
distinct entities in 92 languages. We use English and German
as well as Finnish labels, as we have noticed that neither
English nor the German labels contain important acronyms
as labels, but the Finnish language version does. As tagging
users prefer to keep it short and simple [4], resources dealing
with ”Domain Name System” would rather be tagged with
”DNS” than ”Domain Name System”.

After simple string matching of the terms of the context
to DBpedia entities, the URIs are revised for redirects
and disambiguation URIs. That is, concerning URIs are
replaced by their redirects resp. the URIs they link to as
disambiguation URIs. For our sample context overall 120
candidates are mapped to 8 terms. These entity candidates
have to be disambiguated within the given context. This
disambiguation process is described in the next sections.

C. Co-occurence Analysis of Context Terms in Wikipedia
Articles

To find the appropriate entity for a term of the context
the disambiguation is processed for every entity candidate
mapped to the term. In the first step, we use the Wikipedia
article referring to the entity candidate to count occurence
of all the other terms in the context of the term currently
processed (subsequently, this analysis step is referred to
as CA). The score for an entity candidate is calculated as
follows:

C(t) = {tj}, j = 1...k

W (uri(t)i) = {wr}, r = 1...|W (uri(t)i)|

t is the term currently disambiguated. C(t) is the set of
terms in the context in which t has to be disambiguated.
W (uri(t)i) is the set of all terms in the Wikipedia article
for the current entity candidate uri(t)i of the term t. To
calculate the CA score the number (countercooci ) of how
often all other terms of the context occur in the article for
the entity candidate is determined as:

countercooci =
k�

j=1

|W (uri(t)i)|�

r=1

δ(tj , wr)

with δ(x, y) = { 1: x=y
0: else .

Finally, the CA score is calculated as follows:

scoreCAi = countercooci ·
|W (uri(t)i) ∩ C(t)|

|C(t)|

D. Link Graph Analysis of Relationships between Entities

We assume entities that are related to each other are
also linked by means of their Wikipedia articles. Thus, for
this analysis step we evaluate the link graphs for the entity
candidates of a context. Subsequently, this analysis step is
referred to as WA.

For our approach we have identified three different link
types that describe certain relationships between entities.
The link types are shown in Fig. 2 in descendent order for
their strength of relationship between the relevant entities.

Link types b) and c) are links with a path length of
w = 2. That means, these entities are linked through a node,
which also is an entity. E. g., Albert Einstein and Gottfried
Leibniz both have incoming and outgoing links to the Berlin
Academy of Sciences, but they are not directly linked in their
Wikipedia articles. So, these two entities are linked with a
link type b).

There are some entities in Wikipedia, that refer to nu-
merous other entities and that are referred to by lots of
other entities. We ignored these entities with the highest in-
and outdegrees (such as ”United States”7 with over 300.000
incoming and almost 1.000 outgoing links), because entities
that are only linked through such a highly frequented hub
are probably not closely related to each other.

The WA detects connections between the entity currently
processed and the entity candidates of the other terms in the
context. A score for every link type is calculated similar to
the calculation of the score in the CA.

We count the entity candidates the processed candidate is
linked to. For link types b) and c) we also count the number
of different paths between two candidates. We calculate the
score for direct links as follows:

counterdlinksi =
k�

j=1

m�

l=1

|uri(t)i → uri(tj)m|

scoredlinksi =
|t → tk|
|C(t)| · counterdlinksi

counterdlinksi is the number of candidates the processed
candidate (uri(t)i) is linked to directly.

With this calculation we achieve to get higher scores for
entity candidates that are linked to only one of the candidates
of the other terms. Such candidates have fewer links, but
these links are more explicit. An entity candidate, that is
linked to more than one of the candidates of a specific term
in the context is much less relevant, because these links
might reveal ambiguity again. The ranking we achieve by
our score calculation is shown in Fig. 3. ”uri 1” is linked
to one entity candidate of every term in the context. That
implies, that this entity candidate is strongly related within
this context. Also, relationships of this candidate to the other
terms in the context are not ambiguous as the candidate is

7http://dbpedia.org/resource/United States
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Evaluation and Challenges

• Mapping benchmark: GND ↔ German Wikipedia
‣ 180 manual mappings
‣ entities of 6 subject areas - information technology, 

physics, mathematics, chemistry, technology/
engineering, architecture

Recall Precision

Architecture 0,77 0,80

Chemistry 0,9 0,97

Mathematics 0,94 0,94

Information Technology 0,97 0,97

Physics 0,94 0,94

Technology/Engineering 0,87 0,90

Overall 0,90 0,92
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Challenges

• GND contains very specific, or combined entities
‣ „kindergarten building“ - combination of „kindergarten“ and „building“
‣ „Fleischmilchsäure“ - a specific lactic acid, 

DBpedia only contains „lactid acid“
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Challenges

• GND contains very specific, or combined entities
‣ „kindergarten building“ - combination of „kindergarten“ and „building“
‣ „Fleischmilchsäure“ - a specific lactic acid, 

DBpedia only contains „lactid acid“

• Further mapping strategies
‣ decomposit labels of combined entities and find partial mappings
‣ take into account mapping of broader terms 

• statitics: 
‣ 63.356 subject headings for annotation of video archive
‣ 9.616 subject headings used for annotation: 15 %
‣ 245 cannot be mapped to DBpedia: 2,55 %
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