TITLE:

Bilingual Lexicon Induction
Framwork for Closely Related
Languages(Abstract_EE )

AUTHOR(S):

Arbi, Haza Nasution

CITATION:

Arbi, Haza Nasution. Bilingual Lexicon Induction Framwork for Closely Related Languages.
RECKF, 2018, B+ (IEF]RF)

ISSUE DATE:
2018-09-25

URL:
https://doi.org/10.14989/doctor.k21395

RIGHT:

RPRFHWMIERYKFD bV %
Al

KURENAI

Kyoto University Research Information Repository



(foifk 1)

. = . e b o Arbi Haza Nasution
HARR it (FFH) K4 (FILE AP F 2T A 42

Bilingual Lexicon Induction Framework for Closely Related Languages
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The objective of this thesis is to support the development of comprehensive sets of bilingual
dictionaries among closely related low-resource languages. To this end, it generalizes the one-
to-one bilingual lexicon induction method to obtain many-to-many translation pairs.
Furthermore, to reduce the total cost of bilingual dictionary creation, it combines machine and
manual creations and optimizes creation orders. This thesis is organized into seven chapters.

Chapter 1 outlines this thesis, including research objectives, issues, and a summary of the
proposed solutions.

Chapter 2 presents the background of this thesis by reviewing previous bilingual lexicon
induction methods for low-resource languages. Three major methods are reviewed: extraction
of bilingual lexicons from comparable corpora, pivot-based induction of new bilingual
lexicons from existing ones, and an orthographic method.

Chapter 3 proposes a method for generating language similarity clusters so as to select closely
related languages. To this end, the ASJP (Automated Similarity Judgment Program) database
is utilized to obtain language similarity between all pairs of languages. Hierarchical clustering
is then applied to identify dense clusters, where the similarity between any two languages in a
cluster is higher than a predefined threshold. This method is applied to Indonesian ethnic
languages to select closely related languages for the following chapters.

Chapter 4 presents a constraint-based method to induce translation pairs. Bilingual dictionaries
between closely-related languages (target languages, hereafter) are induced by combining two
bilingual dictionaries, each of which consists of one of the target languages and a common
pivot language. Since the existing constraint-based method only extracts cognates (words with
a common etymological origin) as translation pairs, its recall rate is low. To increase the recall
rate, the method is generalized to obtain cognate synonyms by relaxing constraints in various
ways. The result is that the generalized method (64% average F-score) significantly
outperforms the existing method (41% average F-score).

Chapter 5 proposes an algorithm to optimize the process of creating a set of bilingual
dictionaries among closely related languages. If the languages are low-resourced, there may
not exist enough source bilingual dictionaries to perform machine creation. Manual creations
of translation pairs are performed in that case. To optimally combine machine and manual




creations, dictionary creation planning is modeled as a Markov Decision Process (MDP) to
minimize the total cost. Each state consists of bilingual dictionaries and their completion status
(dictionary size), an action set (machine and manual creations), a state transition probability (a
likelihood that an action satisfies a dictionary size requirement), and a cost of action (time
taken to complete state transition). The MDP outputs an optimal policy, which is a mapping
from each state to its optimal action. To estimate total cost, costs of actions are accumulated
by executing the actions with the highest state transition probabilities. The cost estimation is
validated by an experiment described in the following chapter.

Chapter 6 presents a collaborative framework to conduct an experiment for validating a
bilingual dictionary creation plan. The manual creation of bilingual dictionaries demands
bilingual native speakers of low-resource languages. However, it is difficult to find such
bilingual speakers. Therefore, this framework allows speakers of low-resource languages to
collaborative in creating and evaluating bilingual dictionaries. An experiment is conducted on
low-resource Indonesian languages with a minimum size threshold of 2,000 translation pairs.
The result confirms the reliability of the proposed planning method: the actual total cost is
97% of the estimated total cost.

Chapter 7 concludes this thesis by summarizing the original contributions and future
directions.
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