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Overview

For low-resource languages, there is often very 
little training data with which to train 
transliteration models. We compare several 
transliteration methods on the task of 
transliterating names into English. To handle 
unknown characters, we experiment with a pre-
and post-transliteration step. We find that the 
phrase-based system performed best overall, but a 
simple method of combining inputs from multiple 
languages yielded much larger gains.

Methods

• Unidecode (baseline), a naïve method of 
Unicode to ASCII string mapping

• Moses (Koehn et al., 2007), a phrase-based 
machine translation system

• Sequitur (Bisani and Ney, 2008), a grapheme-to-
phoneme system

• OpenNMT (Klein et al., 2017), a neural MT 
system

Data

We use the Bible Names Translation Matrix (Wu, 
Vyas, and Yarowsky, 2018). This data contains 1129 
named entities across 529 languages. Due to the 
tiny number of examples for each language pair, 
this is considered extremely low-resource.

Experiment and Analysis

We trained transliteration systems from all languages into English, using the 
names as aligned bitext. Here, we summarize our observations of each system 
and compare the output with that of Moses, which achieved the highest accuracy 
for the single language pair systems.

Multi-source NMT

By adding a language word to the start of 
the input, we trained a neural MT system 
to learn a multi-source to single-target 
transliteration model, where the input is 
the concatenation of all training pairs for 
all languages. This greatly increased the 
size of the training data and resulted in a 
one-best exact match accuracy of 69%.

Sequitur
• Similar to Moses
• Makes linguistically plausible 

mistakes

Unidecode
• Language independent
• Cannot handle multiple letter 

substitutions (o -> us)
• Sometimes simpler model is better

OpenNMT
• Not enough data to train a good 

model
• Prefers shorter words

Resolving Unknown Characters

Analogous to resolving OOVs in MT, 
transliteration has the problem of 
unknown characters. We experiment 
with using pre- and post-transliteration 
to resolve unknown characters. Pre-
transliteration converts the input 
characters into ASCII, potentially 
reducing the character set. Post-
transliteration converts the output 
characters into ASCII, potentially 
transliterating characters that did not 
get handled by the translation system.

Pre-transliteration helps in certain cases 
but conflates character mappings in 
other cases.

Post-transliteration helps in a small 
number of languages.

Results

Moses exhibited higher exact match accuracy 
than the other approaches. Pre- and post-
transliteration on Moses input/output had little 
effect. Standard methods of system combination 
showed slightly higher accuracy.

Bible Names Translation Matrix: Creating a Translation Matrix of the Bible’s Names Across 591 Languages, Wu, Vyas, and Yarowsky (LREC 2018)

Code and data at github.com/wswu/trabina

марта → Moses→ marta → → martaPre

→ 말chus → Post → malchusMoses말고의→


