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Introduction
• There are 7000+ languages across the globe.
• The majority of NLP research focuses on English [1, 2] only - less inclusive and less diverse.
• The majority of the global population—roughly 95%—does not speak English as their pri-

mary language, and a staggering 75% do not speak English at all.
• Approximately 88% of languages are untouched by language technology [2].
• This thesis narrative is a step towards enabling language technology for low-resource lan-

guages (LRLs), specifically focused on NLG tasks.

Contributions
1. We proposed the ZmBART framework [3] to mitigate the catastrophic forgetting (CF) is-

sues and enable well-formed zero-shot text generation in low-resource languages (LRLs).
2. We introduced the first meta-learning approach for cross-lingual generation in LRLs

(META-XNLG; [4]). It is based on language clustering to improve cross-lingual transfer,
even for distant LRLs.

3. We presented a character span noise augmentation-based model (CHARSPAN; [5]) to en-
able machine translation for extremely low-resource languages (ELRLs).

ZmBART: Mitigating Catastrophic Forgetting to Enable Zero-
shot Language Generation
• Zero-shot Cross-lingual Modeling:

– Training with HRLs: Train (fine-tune) a model (PLM) using a large annotated dataset
from high-resource languages (HRLs), typically English. For instance, train with the
English Abstractive Text Summarization (ATS) dataset.

– Zero-shot generation in LRLs: Utilize the trained model for zero-shot inference. For in-
stance, when given input in an LRL (e.g., Hindi), the model generates a summary in the
same LRL (Hindi).

• Catastrophic Forgetting Problem:
– After fine-tuning with task-specific HRL data, the model forgets the previous multilingual

pre-training.
– While attempting zero-shot generation in LRL, output comes in HRL, or code-mixed with

HRL and LRL.
• Proposed Approach:

– (1) Unsupervised adaptive training with an auxiliary task, i.e., RAND-SUMMARY objec-
tive.

– (2) Adding a language tag, i.e., <fxx><2xx>. <xx>: ISO-2 language code.
– (3) Freezing model components, i.e., freezing all the parameters of all word embedding

and all decoder layers.
– RAND-SUMMARY: It is a task of randomly predicting 10% of sentences from input pas-

sages. Requires only monolingual data in LRLs.
– All three points above are necessary to mitigate CF and enable well-formed zero-shot

generation in LRLs.
• We have evaluated the model across 3 LRLs and 4 NLG tasks on 4 datasets.
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Supervised Training: English News Headline Data

Zero-shot and Few-shot Generation in LRLs

Champak's daughter Tarika has always harbored a dream to travel and study abroad. Though
she is poor in studies, Champak is strongly supportive of her dream, and, with some effort,
she secures a high rank in her final school examinations, enough for her to secure a
scholarship from Truford University, which has partnered with her school.

यह कहानी दिल्ली में रहने वाले एक व्यापारी राज बत्रा की कहानी है, जो दिल्ली में शादी में उपयोग होने वाले
कपड़ों का व्यापार करते रहता है। वह अमीर रहता है, लेकिन अच्छी तरह अंग्रेजी नहीं  जानते रहता है और
उसकी पत्नी दोनों सरकारी विद्यालय में हिन्दी माध्यम में पढ़ाई किए रहते हैं। उसकी पत्नी की इच्छा रहती है कि
उसकी बेटी पिया को किसी बड़े विद्यालय में पढ़ाये और इस कारण वे लोग उसे दिल्ली के  पाँच सबसे बड़े
विद्यालयों में से किसी एक में उसकी पढ़ाई करवाना चाहते थे। 

メロスは怒おこった。悪わるい王様おうさまを許ゆるせないと思おもいました。メロスは難むずかしいことがわかりません。メロスは村むらで
楽たのしく生活せいかつをしていました。しかし、メロスは悪わるいことを許ゆるせません。メロスは村むらからシクラスという街まちに来き
ました。メロスにはお父とうさんもお母かあさんもいません。奥おくさんもいません。１６じゅうろく歳さいの妹いもうとと二人ふたりで生活
せいかつをしています。妹いもうとはもうすぐ結婚けっこんします。メロスは結婚式けっこんしきの用よう意いのために買かい物ものをしに街
まちに来きたのです。街まちを歩あるいていると、メロスは街まちがおかしいと思おもいました。前まえに来きた時ときより、街まちがとても
静しずかなのです。そこで、メロスは街まちの人ひとに聞ききました。「なぜ街まちが静しずかなのですか？」

Champak's daughter Tarika has always harbored
a dream to travel and study abroad. .

वह अमीर रहता है, लेकिन अच्छी तरह अंग्रेजी नहीं  जानते
रहता है और उसकी पत्नी दोनों सरकारी विद्यालय में हिन्दी
माध्यम में पढ़ाई किए रहते हैं। 

メロスは怒おこった。悪わるい王様おうさまを許ゆるせないと思おもいまし
た。前まえに来きた時ときより、街まちがとても静しずかなのです。そこ
で、メロスは街まちの人ひとに聞ききました。「なぜ街まちが静しずかなの
ですか？」

Input Passage Rand-Summary

 Supervised Training: English Abstractive Text Summarization Data

Supervised Training: English Question Generation Data

Supervised Training: English Distractor Generation Data

Adaptive Training: Unsupervised Auxiliary Task

META-XNLG: Meta-Learning Approach to Improve Zero-shot
Language Generation
• Cross-lingual modeling is a promising direction. However, the supervision transfer from

HRL is uneven across LRLs, i.e., LRLs which are similar to HRL perform with high effi-
ciency, and vice versa.

• Also, models do not account for cultural and linguistic aspects in the modeling.
• These factors lead to large performance gaps for LRLs.

• To the best of our knowledge, this is the first effort to use Meta-learning and Language
clustering to uniformly transfer supervision for zero-shot generation.

• Proposed Approach:
– Consider 30 languages and cluster them to find centroid and non-centroid languages.
– Train a meta-learning algorithm with centroids and perform Zero-shot evaluation with

non-centroid LRLs.
– This enables intra-cluster and inter-cluster generalization to transfer supervision more

uniformly.
• The evaluations are done across 30 LRLs, 5 datasets, and two NLG tasks.
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Meta-XNLG Learner: Meta-Training with Centroid Languages

Hindi

 Zero-shot Generation with Non-Centroid (Target) Languages

Clustering of Languages

Green Color: Centroid Languages


Orange Color: Non-Centroid (Target) Languages
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CHARSPAN: Utilizing Lexical Similarity to Enable Zero-Shot MT
for Extremely LRLs
• Large number of languages lack parallel data, have lack monolingual data, no representa-

tions in existing multilingual PLMs, called Extremely Low Resource Languages or ELRLs.
• Task: Machine Translation (MT) from ELRLs to English.
• Proposed Approach:

– We propose a noise augmentation-based approach to enable cross-lingual transfer from
HRL to closely-related LRLs.

– We augment the character-span noise in the HRL side of the HRL-English parallel dataset
to create a proxy training dataset.

– Noise augmentation operations are: insert and delete; percentage: 9%-11%.
– Training only with proxy HRL parallel data and evaluating with unseen ELRLs (zero-shot

setting).
– The noise augmentation acts as a regularizer and enables effective cross-lingual transfer

to ELRLs.
• Evaluations are done with three typologically diverse language families across 12 ELRLs.
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Conclusions
• We present three research efforts to enable language technology for LRLs (languages with

limited data), with a special focus on NLG tasks.
• We hope that these collective efforts in a student thesis will advance the low-resource lan-

guage generation space and be widely applicable for the general population.
• In the future, our aim is to develop a more unified modeling framework for the next 7000+

LRLs.
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