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Corpus based coreference resolution for Farsi text

Zeinab Rahimi” & Shadi Hossein Nejad
Research Center for Development of Advanced Technology (RCDAT),
Speech and natural language processing department, Tehran, [ran

Abstract

"Coreference resolution" or "finding all expressions that refer to the same entity" in a text, is one of the
important requirements in natural language processing. Two words are coreference when both refer to a
single entity in the text or the real world. So the main task of coreference resolution systems is to identify
terms that refer to a unique entity. A coreference resolution tool could be used in many natural language
processing tasks such as machine translation, automatic text summarization, question answering, and
information extraction systems. Adding coreference information can increase the power of natural language
processing systems.

The coreference resolution can be done through different ways. These methods include heuristic rule-
based methods and supervised/unsupervised machine learning methods. Corpus based and machine
learning based methods are widely used in coreference resolution task in recent years and has led to a good
performance. For using such these methods, there is a need for manually labeled corpus with sufficient size.
For Persian language, before this research, there exists no such corpus. One of the important targets here,
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was producing a through corpus that can be used in coreference resolution task and other associated fields
in linguistics and computational linguistics.

In this coreference resolution research, a corpus of coreference tagged phrases has been generated
(manually annotated) that has about one million words. It also has named entity recognition (NER) tags.
Named entity labels in this corpus include 7 labels and in coreference task, all noun phrases, pronouns and
named entities have been tagged. Using this corpus, a coreference tool was created using a vector space
machine, with precision of about 60% on golden test data.

As mentioned before, this article presents the procedure for producing a coreference resolution tool. This
tool is produced by machine learning method and is based on the tagged corpus of 900 thousand tokens. In
the production of the system, several different features and tools have been used, each of which has an effect
on the accuracy of the whole tool. Increasing the number of features, especially semantic features, can be
effective in improving results. Currently, according to the sources available in the Persian language, there
are no suitable syntactic and semantic tools, and this research suffers from this perspective.

The coreference tagged corpus produced in this study is more than 500 times bigger than the previous
Persian language corpora and at the same time it is quite comparable to the prominent ACE and Ontonotes
corpora.

The system produced has an f-measure of nearly 60 according to the CoNLL standard criterion.
However, other limited studies conducted in Farsi have provided different accuracy from 40 to 90%, which
is not comparable to the present study, because the accuracy of these studies has not been measured with
standard criterion in the coreference resolution field.

Keywords: Automatic coreference resolution, Anaphora resolution, mention.
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(Table-1): Comparison of coreferenced word corpora
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25K English MUC-6 [6]
40K English MUC-7 [7]
960 K English
500 K Arabic ACE [9]
615K Chinese
1.6 M English
300K Arabic | Ontonotes [20]
950 K Chinese
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(Table-2): Example of tagging to calculate kappa
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(Table-3): topic categorization of raw corpus
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(Table-5): Example of how to select positive and negative

samples
O Gl | (e 0y | ks
1 1 A
2 2 B
3 - C
4 1 D
5 - E
6 - F
7 2 G
8 1 H
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(Table-6): Test results on different categories in Weka
F-measure el | cdo | euuss gussdsws
30 22 47 naiveBayes
45 30 92 J48
64 66 63 RandomTree
68 60 70 | RandomForest
70 62 81 SVM
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(Table-8): Evaluation results on 16,000 Uppsala corpus tokens

Sho muc b3 ceafe ceafm conll
VBB [ YVIYY | AY/A | 2YF | BFIVA | £NEY
Y LB | PV | OFIAY | DAY | OAIYA | 0A/0)
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Sl | AN | OFIY | 087 | DOIYY | DA/DF

k-fold | #Y/SY | 0216 | AVIYY | 0O/AY | OAIYA
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(Figure-5): Example of labelled data
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