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Indic Language specific phenomena

Non-standard spellings

Non-standard grammar

Language mixing

Transliteration

Emoticons, Tags, 
mentions, slangs

2mrw  tomorrow

even i want to  Even I 
want to do this.

Kothakar\B Master\E 
chef\E contest\E ?

Kothakar ককোথোকোর

abae ?, :P  ?, 
@Mallar ?, ???  ?

Spelling Normalization

Grammar correction

Language Detection

Machine Transliteration

Special Treatment



What will we learn?

• Transliteration in SM: What, why and how much

• Noisy Channel models for transliteration

• Word embedding for transliteration
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The process of “loosely” representing the sound (pronunciation) of 
the words of a language in a script of another language.

Transliteration

Massachusetts

মোসোচুসসট্স

मैसाचुसेट्स

Kharagpur

খড়গপুর

खड़गपुर

मेसाचूसेट्स

কমসোচুসসট্স

खरगपूर

খরগপুর





X

X

Forward 
Transliteration

Backward 
Transliteration



Forward Transliteration

• Named Entities
• People: Faxian (also Fa-hsien, Fa-hien)

• Places: Calcutta, Kolkata

• Organization: आईआईटी

• Movies/Song/Book Title: Muddu manse, Yelaa satyam

• Technical Terms: इंटरनेट, क्ांटम मैकेननक्स

Regularly features in all languages. 
Should be handled during Machine Translation



A Transliterated World Wide Web

Social Media



A Transliterated World Wide Web

Song Lyrics



A Transliterated World Wide Web

Reviews and Forums



A Transliterated World Wide Web

And lot more



Languages and Scripts

• Arabic (Saudi Arabia, UAE, 
Egypt, Morocco,…)

• Persian
• Indian sub-continental 

languages (IL & Dzongkha, 
Nepalese, Sinhala)

• Thai 
• Cyrillic (Russian, Ukrainian)
• Chinese, Japanese, Korean 

(rare)



• Used extensively in CMC
• Chats, SMS, Emails

• Reasons
• Lack of standard IL input mechanisms

• Familiarity with the QWERTY keyboard

• Familiarity with English for the Indian Internet user

Roman Transliteration for IL



Examples

অসযেস
• abhyes

• abhyesh

• abbhes

• abhes

• abhesh

• abhess

• abhyas

• obhesh

• ovesh

• abhyash

• avesh

• avyas

• obbhes

• obbhesh

• obbhyash

• obbhyesh

• obbyesh

• obhes

লোয

– laabh

– labh

– laab

– lab

– lav

– luv

সমষ্টি

– samashti

– samosti

– smoshti

– somoshthi

– somoshti

– somosti
samarti

– samasti

– samosthi

– somosthi
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The Basic Noisy Channel Model 

NOISY 

CHANNEL

Target scriptSource script

S: s1 s2 … sn T: t1 t2 … tm

S* = (T) = argmax Pr(S|T)

= argmax Pr(T|S)Pr(S)

S

S



Modified Noisy Channel Model

G2P

Target ScriptSource 

Script

S: s1 s2 … sn
T: t1 t2 … tm

S* = (T) = argmax Pr(S|T)

= argmax Pr(T|S)Pr(S)

= argmax Pr(T|П)Pr(П|S)Pr(S)

S

S

P2GП: π1 π2 … πk

S, П



Estimating the channel model

𝑆
∗
= argmax Pr(T|П)Pr(П|S)Pr(S)

Bayesian Approach:

𝑆
∗
= 𝑎𝑟𝑔𝑚𝑎𝑥𝑆  

𝑎𝑙𝑙 𝑝𝑜𝑠𝑠𝑖𝑏𝑙𝑒

𝑝ℎ𝑜𝑛𝑒𝑚𝑒 𝑠𝑡𝑟𝑖𝑛𝑔𝑠:П

𝑃 𝑇 П 𝑃(П|𝑆)

Maximum Likelihood/frequentist Approach: 
𝑆
∗
= 𝑎𝑟𝑔𝑚𝑎𝑥𝑆𝑎𝑟𝑔𝑚𝑎𝑥П𝑃 𝑇 П 𝑃(П|𝑆)

How to represent 
phonemes?

What data do we 
need to learn the 
probabilities?

Do we really need 
pronunciation data?
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Geometry of words

Words can be mapped to abstract n-
dimensional spaces.

f: L  Rn

f(w) = {x1, x2, x3, …, xn}

Objective:
The distance between two words in the 
abstract space is an indicator of their 
transliterational similarity.



Geometry of words

𝑓 𝑤′ − 𝑓 𝑤 = 𝑥′𝑖 − 𝑥𝑖
2

Euclidian distance, cosine distance, …

The function f
• is called an embedding of the words.
• can be learnt from the data
• commonly used features: character n-

grams



Character bigram based embedding

Word aa ab … ba bb … zy zz

babbar 0 1 … 2 1 … 0 0

jab 0 1 … 0 0 … 0 0

Word अअ अआ … अब ज … ग गा

गब्बर 0 0 … 1 0 … 1 0

जब 0 0 … 1 1 … 0 0

word x1 x2 x3 x4 … xn-1 xn

babbar 0.23 0.00 0.12 0.92 … 0.00 0.00

jab 0.00 0.72 0.5 0.02 … 0.25 0.00

गब्बर 0.00 0.05 0.31 0.90 … 0.00 0.00

जब 0.00 0.65 0.55 0.00 … 0.42 0.00

fe

fh



Learning to embed

aa

ab

…

ba

…

zz

x1

x2

…

xn



Embedding two scripts to 
a common sub-space

aa

ab

…

ba

…

zz

x1

x2

…

xn

अअ

अआ

…

अब

…

ज
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FIRE Shared Task on 
Mixed Script IR

http://research.microsoft.com/en-
us/events/fire13_st_on_transliteratedsearch/fire15st.aspx

Training/Dev data release: 11th Aug 2015

Registration closes: 31st Aug 2015

Test Set release: 28th Sep 2015

Submit Run: 12th Oct 2015

http://research.microsoft.com/en-us/events/fire13_st_on_transliteratedsearch/fire15st.aspx

