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Background
There are tons of articles exploiting Wikipedia as a comparable corpus
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Background

Nevertheless…

• Little attention is paid to identifying a domain-specific high-quality
comparable corpus

• Domain-specific corpora is a key factor in different tasks, including MT

• Wikipedia includes (somehow) all the information necessary to extract
such a resource

Our aim is to identify those domain-specific comparable corpora from
Wikipedia!
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Background: Strategy Overview

• Identify comparable articles (easy)

• Build a characteristic vocabulary for the domain of interest (not so easy)

• Explore the Wikipedia categories’ graph to select the subset of
categories in the domain (difficult)

• Brute-force sentence-wise comparison for parallel pairs identification
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Comparable Corpora

Problem No large collections of comparable texts for all domains and
language pairs exist

Objective To extract high-quality comparable corpora on specific
domains

Pilot language pair English–Spanish

Pilot domains Science, Computer Science, Sports

Currently experimenting on more than 700 domains and 10 languages
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Comparable Corpora: Characteristic Vocabulary

1 Retrieve every article associated to the top category of the domain
(e.g., Sports)

2 Merge the articles’ contents and apply standard and ad-hoc
pre-processing

3 Select the top-k tf-sorted tokens as the characteristic vocabulary

(we consider 10% of the tokens)

Articles Vocabulary
en es en es

CS 4 130 106 447
Sc 29 3 464 140
Sp 3 10 122 100
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Comparable Corpora: Graph exploration

Slice of the Spanish Wikipedia category graph departing from categories
Sport and Science (as in Spring 2015)

Sport

Sports
Mountain

sports

MountaineeringMountains

Mountains 
of Andorra

Pyrenees

Science
Scientific

disciplines

Natural
sciences

Earth
sciencies

Geology
Geology

by country

Geology
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Mountains
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Mountain ran-
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Comparable Corpora: Graph exploration

1 Perform a breadth-first search departing from the root category

2 Visit nodes only once to avoid loops and repeating traversed paths

3 Stop at the level when most categories do not belong to the domain

Stopping criterion

Heuristic A category belongs to the domain if its title contains at
least one term from the characteristic vocabulary

Explore until a minimum percentage of the categories in
a tree level belong to the domain

Category pato in Spanish —literally "duck"— refers to a sport rather than an animal!!!
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Comparable Corpora: Graph exploration

Article pairs selected according to two criteria: 50% and 60%

Articles Distance from the root
50% 60% 50% 60%
en-es en-es en es en es

CS 18,168 8,251 6 5 5 5
Sc 161,130 21,459 6 4 4 4
Sp 72,315 1,980 8 8 3 4
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Parallelisation: Similarity Models

• Character 3-grams (cosine) [McNamee and Mayfield, 2004]

• Pseudo-cognates (cosine) [Simard et al., 1992]

• Translated word 1-grams in both directions (cosine)

• Length factor [Pouliquen et al., 2003]
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Parallelisation: Corpus for Preliminary Evaluation

• 30 article pairs (10 per domain)

• Annotated at sentence level

• Three classes: parallel, comparable, and other

• Each pair was annotated by 2 volunteers mean Cohen’s κ ∼ 0.7
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Parallelisation: Threshold Definition

c3g cog monoen monoes len

Thres. 0.25 0.30 0.20 0.15 0.90

P 0.28 0.16 0.30 0.26 0.08
R 0.53 0.49 0.46 0.34 0.57
F1 0.36 0.24 0.36 0.30 0.14

S̄ S̄·len S · F1 S · F1·len

Thres. 0.25 0.15 0.05 0.05

P 0.27 0.33 0.18 0.32
R 0.50 0.62 0.77 0.65
F1 0.35 0.43 0.29 0.43

S =similarities; · = average
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Parallelisation: Parallel Sentences

CS Sc Sp

c3g 96,039 724,210 335,147
cog 182,981 1,215,008 451,941

len 271,073 1,941,866 550,338

monoen 211,209 1,367,917 461,731
monoes 183,439 1,273,509 435,671

S̄ 154,917 1,098,453 450,933
S̄·len 121,697 957,662 390,783
S · F1 153,056 1,085,502 448,076
S · F1·len 121,407 957,967 392,241
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Impact: Corpora

in domain out of domain
Training Wikipedia Europarl
Development Wikipedia News commentary
Test Wikipedia/Gnome News commentary

Generation of the Wikipedia dev and test sets

1 Select only sentences starting with a letter and longer than three tokens

2 Compute the perplexity of each sentence pair (with respect to a
Europarl LM)

3 Sort the pairs according to similarity and perplexity

4 Manually select the first k parallel sentences
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Impact: Corpora Statistics

CS Sc Sp All

c3g 95,715 723,760 334,828 883,366
cog 182,283 1,213,965 451,324 1,430,962
monoen 210,664 1,367,169 461,237 1,638,777
S̄·len 120,835 956,346 389,975 1,160,977
union 577,428 3,847,381 1,181,664 4,948,241

Wikipedia dev 300 300 300 900
Wikipedia test 500 500 500 1500
Gnome 1000 – – –
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Impact: Phrase-based SMT System

Language model 5-gram interpolated Kneser-Ney discounting, SRILM
Toolkit

Alignments GIZA++ Toolkit

Translation model Moses package

Weights optimization MERT against BLEU

Decoder Moses
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Impact: Experiments definition

1 In domain

2 In domain

3 Out of domain

Training Wikipedia or Europarl

Test Wikipedia (+Gnome for CS)

Training Wikipedia and Europarl

Test Wikipedia (+Gnome for CS)

Training Wikipedia and Europarl

Test News
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Impact: Results on Wikipedia (in domain)

CS Sc Sp Un

c3g 38.81 40.53 46.94 43.68
cog 57.32 56.17 57.60 58.14
monoen 54.27 52.96 55.74 55.17
S̄·len 56.14 57.40 58.39 58.80
union 64.65 62.95 62.65 64.47

Europarl 27.99 34.00 30.02 30.63

EP+c3g 46.07 48.29 50.40 49.34
EP+cog 58.39 57.70 59.05 58.98
EP+monoen 54.44 53.93 56.05 55.88
EP+S̄·len 56.05 57.53 59.78 58.72
EP+union 66.22 64.24 64.39 65.67
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Impact: Results on Gnome (in domain)

CS Un

c3g 11.08 9.56
cog 18.48 17.66
monoen 19.48 20.58
S̄·len 20.71 20.56
union 22.41 20.63

EP 18.15

EP+c3g 19.78 19.49
EP+cog 21.09 20.14
EP+monoen 21.27 20.66
EP+S̄·len 21.58 20.65
EP+union 22.37 21.43
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Impact: Translation Instances

Better reordering

Source All internet packets have a source IP address and a destination
IP address.

EP Todos los paquetes de internet tienen un origen dirección IP y
destino dirección IP.

EP+union-CS Todos los paquetes de internet tienen una dirección IP de
origen y una dirección IP de destino.

Reference Todos los paquetes de internet tienen una dirección IP de
origen y una dirección IP de destino.
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Impact: Translation Instances

Awareness of terms (possible overfitting?)

Source Attack of the Killer Tomatoes is a 2D platform video game
developed by Imagineering and released in 1991 for the NES.

EP el ataque de los tomates es un asesino 2D plataforma
vídeo-juego desarrollados por Imagineering y liberados en
1991 por la NES.

union-CS Attack of the Killer Tomatoes es un videojuego de plataformas
desarrollado por Imagineering y lanzado en 1991 para la
Nintendo Entertainment System.

Reference Attack of the Killer Tomatoes es un videojuego de plataformas
en 2D desarrollado por Imagineering y lanzado en 1991 para
el NES.
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Impact: Translation Instances

Better vocabulary

Source Fractal compression is a lossy compression method for digital
images, based on fractals.

EP Fractal compresión es un método para lossy compresión
digital imágenes , basada en fractals.

EP+union-CS La compresión fractal es un método de compresión con
pérdida para imágenes digitales, basado en fractales.

Reference La compresión fractal es un método de compresión con
pérdida para imágenes digitales, basado en fractales.
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Impact: Results on News (out of domain)

CS Sc Sp Un

union 16.74 22.28 15.82 22.16

Europarl 27.02

EP+c3g 26.06 26.35 26.81 27.07
EP+cog 26.61 27.33 26.71 27.08
EP+monoen 27.18 26.80 26.96 27.44
EP+S̄·len 27.59 26.80 27.58 27.22
EP+union 26.76 27.52 27.35 26.72
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Final Remarks

• A simple model to extract domain-specific comparable corpora from
Wikipedia

• The domain-specific corpora showed to be useful to feed SMT systems,
but other tasks are possible

• We are currently comparing our model against an IR-based system
[Plamada and Volk, 2012]

• The platform currently operates in more language pairs, including
French, Catalan, German, and Arabic; but it can operate in any
language and domain

• The prototype is coded in Java (and depends on JWPL). We plan to
release it in short!
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Thank you!

Alberto Barrón-Cedeño, Cristina España-Bonet,
Josu Boldoba, Lluís Màrquez

QCRI & UPC
albarron@qcri.org.qa cristinae@cs.upc.edu
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