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Overview

Mo va on
Cross-lingual word embeddings are useful in mul -lingual NLP
The quality of cross-lingual word embeddings for Indian languages is not explored

Contribu on
Dataset crea on for evalua on of cross-lingual word embeddings for 10 Indian
language pairs
Study of mapping based approaches to train cross-lingual word embeddings for
Indian languages
Demonstrate low accuracy of mapping based approaches even for cognate words
Show performance improvement by training cross-lingual word embeddings using
fast-text on combined transliterated corpora of 11 Indian languages

Approaches

Cross-lingual
word embeddings

Mapping based Joint-loss based
Pseudo mul -lingual

corpora based

VecMap (Artetxe
et al. (2018))

MUSE (Conneau
et al. (2018))

VecMap

MUSE

Indic

Assumes both spaces are isometric
Learns linear transforma ons from both spaces to a
shared space
Maps monolingual word embedding spaces of both
source and target languages to a shared space using
itera ve Procrustes refinement with a dic onary
ini alized in an unsupervised way

Assumes both spaces are isometric
Learns linear transforma on from source to target
space
Maps source monolingual embedding space to target
using domain adversarial training and update these
using Procrustes refinement

Transliterate data of all languages in Devnagari Script
using IndicNLP (Kunchuku an et al. (2015)).
Train model using any algorithm which is used to train
monolingual word embeddings on the combined data

Dataset

We create test dic onaries using IndoWordnet (Bha acharyya (2017)).
The words which have at least one common sense are considered as transla ons.
The dataset consists of test dic onaries containing words and their mul ple transla ons.
We select randomly 10000 words from this large set as test data.

Cognates: Word pairs across languages which have full or par al lexical similarity and have
at least one common sense are defined as cognates (true and par al). We select word pairs
which have edit distance more than .8 from already selected test data to generate test data
of cognate words.

Experimental Details

Language pairs Hindi-{Assamese, Bengali, Gujara , Kannada, Malay-
alam, Marathi, Punjabi, Tamil, Telugu}

Dataset Test Dic onaries created using IndoWordNet contain-
ing 10000 source words and their transla ons

Mapping based Approaches VecMap (Artetxe et al. (2018))
MUSE (Conneau et al. (2018))

Monolingual embeddings

Embeddings provided by Bojanowski et al. (2017)
trained using fast-text on wikipedia data, the words
in the test dic onary are also included in the monolin-
gual embeddings

Translitera on to Devnagari Script IndicNLP (Kunchuku an et al. (2015))

Evalua on Top-5 accuracy on Bilingual Lexicon Induc on

Nearest neighbors CSLS (Cross-Domain Similarity Local Scaling)

Results

Lang-pair All words Cognates Word overlap
(True and Par al)

VecMap MUSE Indic # cognates VecMap MUSE Indic

Hi-As 0.02 1.53 18.92 946 0.00 3.81 94.40 9.46
Hi-Bn 16.83 5.16 24.32 1727 32.48 10.89 90.45 17.27
Hi-Gu 17.01 6.02 44.44 4188 26.81 9.72 87.11 41.88
Hi-Ka 14.15 6.18 16.31 891 50.17 23.34 94.05 8.91
Hi-Ml 0.01 2.67 7.83 125 0.00 8.00 88.80 1.25
Hi-Mr 19.16 6.88 29.52 2325 40.77 14.97 91.70 23.25
Hi-Ne 20.67 4.92 38.02 3436 39.93 8.93 91.21 34.36
Hi-Pa 15.17 7.25 18.18 1053 48.24 27.92 92.12 10.53
Hi-Ta 10.02 4.42 1.58 33 9.09 9.09 87.88 0.33
Hi-Te 8.68 4.12 7.52 175 25.14 12.0 96.00 1.75

Table 1:Top-5 accuracy on Bilingual Lexicon Induc on for cross-lingual word embeddings generated using dif-
ferent algorithms for Hindi-X language pairs

Examples

Source
Word

True
Transla on VecMap MUSE Indic

दीपमाला

दीपमाळ औक्षण होळीत मगवा बीईदा दीपा दीपिशखा
पचंारती वृंदावनी पचंारती अशरा तुपग उझमाला पुष्पमाला
दीपमाला चंदर्ज्योती महाआरती मूठा िछणी दीिपका दीिपकाला

अक्षदा िनरांजने ठकणे सरकफास दीपेश दीपमाला
गौराई ओवाळी सूचणी बहकणे दीपकळी

िमरची

िमरची मांदेली मकई गरभ तुपगट िमरज िमरचीची
िमचीर् िपकतो सताफळ भुईघर ितवई िमरवीत िमचीर्

जलेबी दोडका िछणी बहकणे िमठाची िमरची
सब्जी दोडका मथंणे बीईदा िमरवत
लची जामून बनजर सरकफास िमरवणे

पेशकश

पर्स्ताव मुभाही परवानगी अनृण समारभंाची पेशटंवर पेशू
नजराणा ग्वाहीही सज्जता अदेय स ागाराची पेशे पेशकश

भेट मोफ़त घोषणाही ग्वाहीही देण्यासाठीची पेश
उपहार सवलत आॅफर देणार् यांची सदस्यता पेशल

परवानगी ऑफर मदतीची घोषणा पेशटं

व्याख्याता

लेक्चरर योगिशक्षक अध्यापक जडाऊ बहकणे व्याख्याच व्याख्यात
रीडर अ धव्याख्याता पर्ाध्यापक भुईघर अरस व्याख्या व्याख्याता

व्याख्याता गर्ंथपाल ितवई बीईदा व्याख्याने
व्याख्याता सूचणी गरभ व्याख्यान
व्याख्याते भगंट सरकफास व्याख्याते

Table 2:Sample outputs generated by Hindi-Marathi cross-lingual word embeddings

These are top nearest neighbors using the cross-lingual word embeddings generated by
corresponding algorithms.

Conclusion

A study of cross-lingual word embeddings for Indian languages.
Simply training the embeddings using a combined corpus gives good accuracy on
bilingual lexicon induc on if the word overlap is high.
Exis ng mapping based approaches gives low accuracy on bilingual lexicon induc on task
even for cognate (true and par al) words, if the word overlap is high

FutureWork

Based on insights gained, we would like to propose methods which learns to map both
cognate and non-cognate words across languages
Evaluate cross-lingual word embeddings on downstream NLP tasks
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