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Overview

e CHLT

e Cross-language retrieval for the Humanities
 Visual exploration of search results

e Conclusions



Cultural Heritage Language Technologies

e Collaborative project to create computational
tools for the study of Ancient Greek, Early
Modern Latin and Old Norse texts in a
network of affiliated digital libraries

 Funded by the National Science Foundation
and the European Union International Digital
Library Collaborative Research Program

e http://www.chlt.org



EC Partners

o Faculty of Classics, Cambridge University

o |[stituto di Linguistica Computazionale del CNR,

Pisa

 Arnamagnaean Institute, University of
Copenhagen

 The Newton Project and the Department of
Computer Science, Imperial College London




US Partners

e Scandinavian Section, University of California
at Los Angeles

e Classical Studies Program and Department of
English, University of Missouri at Kansas City

 The Stoa Consortium, University of Kentucky
 The Perseus Project, Tufts University



Project Goals

o Adapt techniques from fields of computational
linguistics, information retrieval and
visualization, and data mining for students
and scholars in the humanities.

* Lower the barriers to reading Greek, Latin
and Old Norse texts in their original
languages.

o Establish an international framework for
metadata sharing and interoperability
between affiliated digital libraries



Core Technology

e Core digital library technology provided under
GNU license by Perseus

« Applications will be integrated into the production
system and made widely available

e System design allows for modularity so that
applications can be used in other DL
environments or on their own (e.g. Greenstone)



Testbeds

e Greek and Latin texts from Perseus (6 million
words of Greek, 4 million words of Latin,
parallel English translations)

e Early modern Latin texts from the Stoa
Consortium at the University of Kentucky

e Old Norse texts from the University of
California at Los Angeles and the
Arnamagnaean Institute




The need for cross-language retrieval

e Cross-language information retrieval allows users
to identify relevant documents in a language in
which the user cannot form intelligible queries

 Hence, suited for users with just enough
knowledge of the language to be interested in the
original source

e Only the first step: a user who cannot formulate
gueries will probably not understand the
document either!

 |deally, retrieval identifies, but those documents
need further study or professional translation



Approaches

e Main approaches focus on dictionary
translation and generation of translation
equivalents from parallel and comparable

corpora

* Problem: introduction of ambiguity in the
translation process



Dictionary Translation

e Simple dictionary translation of a query introduces
ambiguity
- adds extra senses
- does not cover technical terminology
- does not deal with phrases

o Typically only 40-60% as effective as mono-
lingual retrieval



Parallel and Comparable Corpora

o Statistical measures are used to generate
similarity thesauri from parallel or comparable
corpora that are then used to translate query
terms

 Many of the same ambiguity problems of
dictionary translation

« Parallel corpora are expensive
* Most effective In a specific, restricted domain



Approaches for Greek, Latin, and Old Norse

 \We can use both approaches

(a) automatic extraction of translation equivalents
(b) Dictionary translation

e But: how to tackle the problem of disambiguation?



Disambiguation

e Focus on scalability and domain independence

* Query expansion using
- local context analysis
- local feedback

Disambiguation using
- term co-occurrences

 The two methods combined can substantially
Improve retrieval performance



Are Readers of Greek/Latin/Old Norse different?

o Salton (1972) argued that a carefully
constructed translation thesaurus could be
almost as effective as mono-lingual IR

 Rejected by IR community (domain dependence
and bad scalability)

e This does not apply in our domains: it is
reasonable to ask Greek/Latin/Old Norse
readers to construct their own ad hoc translation
thesauri



Are Readers of Greek/Latin/Old Norse different?

 Even very few experts speak/write the languages

* Accustomed to philological approach (e.g. metis =
Cunning Intelligence in Ancient Greece)

o Attuned to the shades of overlapping meanings of
words

e Well versed in reference works

“Very few readers know ancient Greek well enough to read it without
frequent recourse to a dictionary or grammar, and because of their highly
specialized interests, the few readers who can do so are likely to be
particularly intensive users of such reference works.” (Marin Mueller,
Ariadne 25)



Are Readers of Greek/Latin/Old Norse different?

« Almost a ‘hyper-fit’ for the general profile of a
user of cross-lingual information retrieval
tools

o Users well-equipped to help translate their
guery into target language as long as they
are provided with additional assistance
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User Feedback Step

 Interface provide detailed information to help
user build the translation thesaurus

e User needs can determine level of
disambiguation, from simply removing obvious
extraneous terms to careful consideration of

each term

o After user refinement, query is passed to
monolingual search tool



User Feedback Interface for Greek
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Visualization of Search Results

« After user provides feedback to select Greek,
Latin, or Old Norse query terms, query Is
passed to search engine (MG/Lucene) and a
suite of visualization faclilities

e Organization of search results by keywords
computed for the retrieved documents at
guery time

o Clustering based on (keyword x document)
matrix



Traditional List

Link to full text

in DL List sorted by quality of match

and then by document name



Tree View

Interface to filter words
out of search results

Document fragment
with link to full text
in DL

Document clusters displayed as
leaf nodes in binary tree

* Visualization limited to 5
levels, so terminal nodes can
be either individual
documents or sub-clusters
 Bright red nodes are
documents, yellow nodes are
sub-clusters

Menu provides detail
about the cluster and
allows users to drill
down, defining current
node as the center of
the new cluster
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Conclusions

* Cross-language retrieval a resourceful
approach for scholars in the humanities
when coupled with query disambiguation
through the user

« Keyword-based visualization of search
results following mono-lingual retrieval
helps further to disambiguate a query and
to allow identification of highly relevant
subsets of the returned documents



