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Introduction

• Cross-language corpora is the basis of MT systems.

• Acquisition is not a trivial task.

• Already available parallel corpora:

– Europarl (Koehn, 2005);

– United Nations (UN) (Ziemski et al., 2016);

– Patents (Utiyama and Isahara, 2007);

– Movie subtitles (Zhang et al., 2014);

– Books (Skadins et al. 2014);



Introduction

• Parallel corpora from scientific articles can be a valuable resource.

• Benefit for several NLP tasks:

– Cross-language plagiarism detection;

– Article indexing and classification;

– Named entity recognition;

• Development of parallel corpora based on scientific texts already addressed 

by different authors:

– Biomedical articles from PUBMED in 6 languages (Wu et al., 2011);

– Annotated parallel corpus for biomedical NER (Kors et al, 2015);

– Parallel corpus of biomedical abstracts from Scielo (Neves et al., 2016).



Introduction

• In Brazil, CAPES is the governmental body responsible for overseeing post-

graduate programs across the country.

• CAPES keeps track of every dissertation and thesis in a centralized 

database (TDC) under the open data initiative.

• Present work:

– Development of a parallel corpus of theses and dissertations 

abstracts in Portuguese and English.

– Sentence aligned using Hunalign.

– Spans the years from 2013 to 2016.



Introduction



Material and Methods

• CSVs retrieved from CAPES website.

• Documents loaded in SQL database.

– Documents without abstract in both PT and EN were removed.

– Additional language checking.

• Alignment using Hunalign

• Experiments with SMT, NMT, and manual evaluation.



Issues with original data

• All text is presented in upper case letters, which jeopardizes more 

sophisticated approaches for sentence segmentation.



Sentence alignment

• Preprocessing:

– Conversion to lower case

– Language check to make sure that there was no misplacing of English 

abstracts in the Portuguese field.

– Deletion of newline/carriage return (i.e. \n and \r)

• LF aligner as sentence alignment tool:

– Wrapper based on Hunalign (Varga et al, 2007);

– Pre-built dictionaries.

• Post-processing:

– Removal of all non-aligned sentences;

– Removal of sentences with fewer than three characters;



Evaluation

• Statistical Machine Translation (SMT):

– Moses (Koehn et al., 2007);

– Translation quality evaluated according BLEU score.

• Neural Machine Translation (NMT):

– OpenNMT (Klein et al., 2017);

– Translation quality evaluated according BLEU score.

• Translation was compared to Google Translate

• Manual evaluation of sentence alignment:

– Randomly selection of 400 pairs of sentences;

– If fully aligned -> “correct”;

– If incompletely aligned -> “partial”;

– If incorrectly aligned -> “no alignment”.



Results and Discussion

• The dataset is available in TMX format and SQLite database.

– https://figshare.com/s/091fcaf8ad66a3304e90

• Metadata included:

– Year

– University

– Title in Portuguese,

– Type of document (dissertation or thesis)

– Keywords in both languages

– Knowledge areas and subareas according to CAPES

– URL for the full-text PDF



Results and Discussion

• Corpus statistics



Results and Discussion

• Datasets:

– Sentences randomly split in training, development and test.

– Approximately 13,000 sentences allocated to development and test.

• SMT models build based on Moses baseline system steps1

• NMT models build using OpenNMT Torch implementation:

– 2-layer LSTM model

– 500 hidden units in both encoder and decoder

– 12 epochs

– UNK words replaced by word in the input language

1- http://www.statmt.org/moses/?n=moses.baseline



Results and Discussion

• SMT and NMT Experiments.

• Comparison to Google Translate on the test set.

• NMT presented the best results, specially for EN->PT.



Results and Discussion

• Alignment Manual Evaluation

– Correctly aligned; 82.30%

– Partially aligned: 13.33%

– No alignment: 4.35%

• Most of the problems in partial alignment were due to segmentations issues 

previous to the alignment, which wrongly split the sentences.



Conclusion

• Development of a parallel corpus of theses and dissertations abstracts in 

Portuguese and English.

• Corpus based on the CAPES TDC dataset from 2013 to 2016.

• Corpus tested on SMT, NMT experiments, and by manual evaluation of 

alignment.

• Experiments with best results than Google Translate, specially for the NMT 

models.

• Segmentation issues due to case folding.

• Future work:

– Text classification and clustering

– In-domain training for specific knowledge areas.
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