
. . . . . .

Transliteration
Transliteration Toolkit

.

.

. ..

.

.

A Python Toolkit for Universal Transliteration

Ting Qian1, Kristy Hollingshead2, Su-youn Yoon3,
Kyoung-young Kim4, Richard Sproat5

University of Rochester1, OHSU2, ETS3, UIUC4, OHSU5

ting.qian@rochester.edu1, hollingk@cslu.ogi.edu2, syoon9@gmail.com3,
kkim36@illinois.edu4, rws@xoba.com5

LREC, Malta
May 21, 2010

Qian, Hollingshead, Yoon, Kim, Sproat Toolkit for Universal Transliteration



. . . . . .

Transliteration
Transliteration Toolkit

Backround
Synopsis

.. Transliteration Examples from the Web

Qian, Hollingshead, Yoon, Kim, Sproat Toolkit for Universal Transliteration



. . . . . .

Transliteration
Transliteration Toolkit

Backround
Synopsis

.. Basic Issues

Cooccurrence - e.g. temporal correlation:

In parallel/comparable corpora we expect related
concepts/terms to have similar distributions over space and
time

Edit distance:

Phonetic similarity
Graphical similarity

Our goal: techniques for extracting plausible transliteration
candidates for comparable corpora in n-tuples of languages
that use different scripts.
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.. Previous Work

Transliteration: Knight & Graehl 1998; Meng et al. 2001; Gao
et al. 2004; inter alia.

Comparable corpora: Fung, 1995; Rapp 1995; Tanaka and
Iwasaki, 1996; Franz et al.,1998; Ballesteros and Croft, 1998;
Masuichi et al., 2000; Sadat et al., 2003; Tao and Zhai, 2005.

Mining transliterations from multilingual web pages: Zhang &
Vines, 2004

Sproat, Tao & Zhai, ACL 2006:

Trained phonetic distance, similarity in temporal distribution
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.. Previous Work

Klementiev and Roth:

Discriminative model using letter n-gram features, and
temporal distribution

Tao et al, EMNLP 2006:

Untrained phonetic model and temporal distribution

Yoon, Kim and Sproat, ACL 2007:
Untrained vs. discriminatively trained phonetic models

Unitran: Provides pronunciations for scripts in Basic
Multilingual Plane
Hand-built phonetic model uses phonetic features as well as
“pseudofeatures” derived from second-language learner errors

Recent NEWS 2009 workshop (colocated with ACL in
Singapore) highlighted a number of approaches to
transliteration
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Web Transliterations using Unitran/Handbuilt Distance
Model

Find patterns of form xixi+1xi+2 . . . (yiyi+1yi+2...) where at
least some of yiyi+1yi+2 are in a script different from
xixi+1xi+2

Use Unitran to guess pronunciations for most strings:

Festival for “English”

Special tables for:

Chinese (Mandarin)
Kanji (kunyomi)
Extended Latin-1

Rank by (untrained) phonetic edit distance
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.. Temporal correlation: Nunavut Hansards
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.. Synopsis

...1 Given comparable corpora, such as newswire text, in a pair of
languages that use different scripts:

ScriptTranscriber provides an easy way to mine
transliterations from comparable texts.
Particularly useful for underresourced languages

...2 ScriptTranscriber is an open source package that allows
for ready incorporation of more sophisticated modules

...3 Available as part of the nltk contrib source tree at
http://code.google.com/p/nltk/
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.. Overview

Approx. 7,500 lines of object-oriented Python

Requires PySNoW
Modules:

Document structure and XML representation.
Extractor: extracts terms from text. Specializations:

Capitalization-based extractor
Chinese foreign name extractor
Chinese personal name extractor
Thai extractor

Morph analyzer
Pronouncer. Specializations:

Unitran — UTF-8 pronouncer
English pronouncer
Hanzi (Chinese character) pronouncer

Comparator. Specializations:
Hand-built phonetic comparator
Time correlation comparator
Perceptron-based comparator
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.. XML Fragment
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.. Sample Program

#!/bin/env python

# -*- coding: utf-8 -*-

"""Sample transcription extractor based on the LCTL Thai parallel

data. Also tests Thai prons and alignment.

"""

__author__ = """

rws@uiuc.edu (Richard Sproat)

"""

import sys

import os

import documents

import tokens

import token_comp

import extractor

import thai_extractor

import pronouncer

from __init__ import BASE_

## A sample of 10,000 from each:

ENGLISH_ = ’%s/testdata/thai_test_eng.txt’ % BASE_

THAI_ = ’%s/testdata/thai_test_thai.txt’ % BASE_

XML_FILE_ = ’%s/testdata/thai_test.xml’ % BASE_

MATCH_FILE_ = ’%s/testdata/thai_test.matches’ % BASE_
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.. Sample Program

BAD_COST_ = 6.0

def LoadData():

t_extr = thai_extractor.ThaiExtractor()

e_extr = extractor.NameExtractor()

doclist = documents.Doclist()

doc = documents.Doc()

doclist.AddDoc(doc)

#### Thai

lang = tokens.Lang()

lang.SetId(’th’)

doc.AddLang(lang)

t_extr.FileExtract(THAI_)

lang.SetTokens(t_extr.Tokens())

lang.CompactTokens()

for t in lang.Tokens():

pronouncer_ = pronouncer.UnitranPronouncer(t)

pronouncer_.Pronounce()

#### English

lang = tokens.Lang()

lang.SetId(’en’)

doc.AddLang(lang)

e_extr.FileExtract(ENGLISH_)

lang.SetTokens(e_extr.Tokens())

lang.CompactTokens()

for t in lang.Tokens():

pronouncer_ = pronouncer.EnglishPronouncer(t)
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.. Sample Program

pronouncer_.Pronounce()

return doclist

def ComputePhoneMatches(doclist):

matches = {}

for doc in doclist.Docs():

lang1 = doc.Langs()[0]

lang2 = doc.Langs()[1]

for t1 in lang1.Tokens():

hash1 = t1.EncodeForHash()

for t2 in lang2.Tokens():

hash2 = t2.EncodeForHash()

try: result = matches[(hash1, hash2)] ## don’t re-calc

except KeyError:

comparator = token_comp.OldPhoneticDistanceComparator(t1, t2)

comparator.ComputeDistance()

result = comparator.ComparisonResult()

matches[(hash1, hash2)] = result

values = matches.values()

values.sort(lambda x, y: cmp(x.Cost(), y.Cost()))

p = open(MATCH_FILE_, ’w’) ## zero out the file

p.close()

for v in values:

if v.Cost() > BAD_COST_: break

v.Print(MATCH_FILE_, ’a’)
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.. Sample Program

if __name__ == ’__main__’:

doclist = LoadData()

doclist.XmlDump(XML_FILE_, utf8 = True)

ComputePhoneMatches(doclist)
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.. Interactive Use
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.. Summary

ScriptTranscriber is a toolkit for extracting transliteration
pairs from comparable corpora.

Works with any script in the Unicode Basic Multilingual Plane
Easy to extend the modules

Available from the nltk contrib source tree at
http://code.google.com/p/nltk/.
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