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NLICs

Cross-lingual Knowledge Extraction

The vision of the XLike project is to develop technologies to monitor and aggregate knowledge
spreading across global mainstream and social media and to enable cross-lingual services for
publishers, media monitoring and business intelligence. To achieve this we are combining scientific
insights from several scientific areas to contribute in the area of text understanding.

The project is aiming to solve the following two open research problems:

1. Extraction and integration of knowledge from multilingual texts with cross-lingual
knowledge bases, and

2. Adapt linguistic techniques and crowdsourcing to deal with irregularities in informal
language used primarily in social media.

To solve the above two target research problems, the consortium brings expertise and insights into
the project from several research areas including language technologies, cross-lingual technologies,
machine learning, text mining, information retrieval, semantic & knowledge technologies.
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Figure 1. Schematic presentation of semantic Interlingua as an island bridged from
the islands of textual information in various languages

The key tangible result of the project will be the “X-LIKE Software Toolkit”, which will serve as a basis
for the use case applications. Functionally, the X-LIKE Toolkit consists from a pipeline of six separated
stages:
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XLike Major Achievements

Project produced several significant advancements towards the objectives:

1.

Project developed elaborate data infrastructure based around NewsFeed service: a clean,
continuous, real-time aggregated stream of semantically enriched mainstream news
articles from across the world. Service was substantially extended within the XLike project
by adding and improving the support and coverage of non-English content. The integrated
several XLike services: (a) enrichment of the content using shallow linguistic processing and
semantic annotation, and (b) creation of cross-lingual links to other related articles (cross-
lingual story detection).

The project constructed a large comparable corpora based on Wikipedia, covering up-to 50
major languages based on Wikipedia comparable corpus (i.e. languages with sufficient
number of articles and amount of content). Cross-lingual links between the articles were
used to connect articles across languages.

Project designed the software architecture to build multi-lingual linguistic pipelines, and
implemented the first complete system covering all XLike languages (English, Spanish,
German, Chinese, Slovene, and Catalan). The architecture is flexible allowing NLP tools to be
written in different programming languages and integrated in the pipeline, using web
services. The system provides a solid NLP foundation which is used throughout the project.

Project developed scalable approach for cross-lingual document linking Canonical
Correlation Analysis (CCA). Novel techniques for scaling-up were developed using
randomized approaches for dimensionality reduction, and approximation using “hub
languages”. This resulted in the reduction of the optimization complexity from an NP-hard to
a standard eigenvalue problem (polynomial complexity). This made it possible to train
language pair similarity models for millions of documents from Wikipedia used as a
comparable corpora.

The project developed novel techniques based on “hub languages” for dealing with language
pairs with small overlap in comparable corpora. For “hub languages” we use some of the
major languages (like English or French) with a large overlap towards the most other
languages. This allowed us to substantial improve the state-of-the-art performance on
minority languages.

The project performed statistical analysis of informal language. The first part of the analysis
evaluates the performance of our syntactic processing tools on English, for which there exist
annotated resources. We concluded, that a major source of errors is related to words
unknown to the statistical linguistic models. Additional analysis of unknown words for
different collections of informal language in English, Spanish and Catalan, concluded that, in
fact, they are very frequent.

The project developed and analysed three methods for cross-lingual annotation by
exploiting cross-lingual groundings of documents in Wikipedia: cross-lingual mapping of
named entities detected by, cross-lingual extension of Wikifier, and cross-lingual document
mapping based on “Explicit Semantic Analysis”.

The project developed an early prototype, integrating all the technology developed within
the first year. The prototype was successfully deployed and validated within Bloomberg
and STA production environment. The validation results provided positive and valuable
feedback.
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XLike Early Prototype and Use cases
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The prototype relied on several XLlike
technologies: (a) the source of local news
was collected from NewsFeed service, and
(b) a model for identifying relevant articles was developed using “Bloombergness” measure. The
model was first built for English and transferred to other XLike languages using Canonical Correlation
Analysis. The prototype was deployed to the Bloomberg.com portal, and is being exposed to a
sample of all users. The initial results show increase of user engagement when XLike module is
present on the website.
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General news prototype was based on the visualization prototype, and was used by STA for the task
of for tracking mentions of Slovenian entities in foreign news sources regardless of the language and
for tracking top stories in a selected area and time period. The first task is an important assignment
for national press agencies, especially in small countries such as Slovenia, while the second task is
important for all news desks, especially the ones which operate on a daily basis. Both tasks are time
consuming, but important and therefore solutions which would speed-up and at the same time
improve the process are highly desired.

Usability of the tool was evaluated through comparison of the results of work with XLike tool
compared to the existing system at STA. The comparison was made for editorial and journalistic
activities, most relevant in regard to the functionalities of the XLike prototype. The first results are
promising, especially in the case of searching mentions and top stories in the global feed, resulting in
less time spent and improved coverage.
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