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Motivation
The Reason Why?

• Language generalization problems

• Methods in morphological tasks sometimes be “old-fashioned”

• The era of Language Models

• Multilingual/Monolingual models



• Task1: Inflection

Shared-Task
2022 (MRL): Multilingual Clause-level Morphology

give + IND;FUT;NOM(1,SG);ACC(3,SG,MASC);DAT(3,SG,FEM)         I will give him to her

I will give him to her  
+ IND;FUT;NOM(1,SG);ACC(3,SG,MASC);DAT(3,SG,FEM) 
+ IND;PRS;NOM(1,PL);ACC(2);DAT(3,PL);NEG

We don't give you to them

I will give him to her give + IND;FUT;NOM(1,SG);ACC(3,SG,MASC);DAT(3,SG,FEM)

• Task2: Reinflection

• Task3: Analysis

• Languages: Ger, Eng, Fra, Heb/Heb-unvoc, Rus, Swa, Spa, Tur
[1] Omer Goldman and Reut Tsarfaty. 2022. Morphology without borders: Clause-level morphological annotation.



• Task: Inflection

Shared-Task
Task1: Inflection

give + IND;FUT;NOM(1,SG);ACC(3,SG,MASC);DAT(3,SG,FEM)         I will give him to her

• Metric:

Figure: Task1 Averaged Results
Batch Size 400 [3], layer 
normalization before self-attention 
and feed-forward layers [3]

Edit Distance (ED)

• Method: Vanilla Transformer [2] + 
Data Hallucination [1]

• Tricks:

[3] Shijie Wu, Ryan Cotterell, and Mans Hulden. 2021. Applying the transformer to character-level transduction.

[1] Antonios Anastasopoulos and Graham Neubig. 2019. Pushing the limits of low-resource morphological inflection.
[2] Ashish Vaswani, Noam Shazeer, Niki Parmar, Jakob Uszkoreit, Llion Jones, Aidan N. Gomez, Łukasz Kaiser, and Illia Polosukhin. 2017. Attention is all you need.



Shared-Task
Data Hallucination

• Good choice for low-resource languages.


• Add noise to the stem parts.


• Increase the training set with the hallucinated samples.

[1] Antonios Anastasopoulos and Graham Neubig. 2019. Pushing the limits of low-resource morphological inflection.



Shared-Task
Task2: Reinflection

I will give him to her  
+ IND;FUT;NOM(1,SG);ACC(3,SG,MASC);DAT(3,SG,FEM) 
+ IND;PRS;NOM(1,PL);ACC(2);DAT(3,PL);NEG

We don't give you to them

• Task: Reinflection

Batch Size 400 [2], layer normalization 
before self-attention and feed-forward 
layers [2]. We didn’t use the input clause 
features. Figure: Task2 Averaged Results

[2] Shijie Wu, Ryan Cotterell, and Mans Hulden. 2021. Applying the transformer to character-level transduction.

• Metric: Edit Distance (ED)

• Method: Vanilla Transformer [1]

• Tricks:

[1] Ashish Vaswani, Noam Shazeer, Niki Parmar, Jakob Uszkoreit, Llion Jones, Aidan N. Gomez, Łukasz Kaiser, and Illia Polosukhin. 2017. Attention is all you need.



Shared-Task
Task3: Analysis

I will give him to her give + IND;FUT;NOM(1,SG);ACC(3,SG,MASC);DAT(3,SG,FEM)
• Task: Analysis

• Metric:

Figure: Task3 Averaged Results
Figure: Prefix Tuning example for Task3

[1] Xiang Lisa Li and Percy Liang. 2021. Prefix-tuning: Optimizing continuous prompts for generation.
[2] Oleh Shliazhko, Alena Fenogenova, Maria Tikhonova, Vladislav Mikhailov, Anastasia Kozlova, and Tatiana Shavrina. 2022. mgpt: Few-shot learners go multilingual.

F1 Score

• Method: mGPT-based prefix tuning [1], [2]



Results
Submitted Detailed Results Table

Figure: D.A. indicates Data Augmentation

Number of Tokens: 
• Eng: ~52B

• Deu: ~50B

• Spa: ~30B

• Heb: ~0.69B



Conclusion
Summary and Future Work

• Summary

No single method achieves best results in all tasks.
Recent NLG methods provide promising results on morphological tasks.
Data hallucination, multilingual models, and lightweight tuning methods are the game changers.

• Future work
Prefix-Tuning in all types of architectures (autoencoding, autoregressive, seq2seq).
Hallucination for reinflection and analysis tasks.

• Github Code: https://github.com/emrecanacikgoz/mrl2022



Q/A for 5 min. ?



Appendix
Transformer Architecture
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give + IND;FUT;NOM(1,SG);ACC(3,SG,MASC);DAT(3,SG,FEM)

I will give him to herOUTPUT

INPUT

Figure1: Our Vanilla Transformer Architecture

Add

Feed Forward Feed Forward

Normalize Normalize

Normalize

Add

Self-Attention

Figure2: Layer Normalization Trick [2]

[2] Shijie Wu, Ryan Cotterell, and Mans Hulden. 2021. Applying the transformer to character-level transduction.
[1] Ashish Vaswani, Noam Shazeer, Niki Parmar, Jakob Uszkoreit, Llion Jones, Aidan N. Gomez, Łukasz Kaiser, and Illia Polosukhin. 2017. Attention is all you need.



Appendix
Prefix-Tuning

I will give him to her. <SEP> give IND;FUT;NOM(1,SG);ACC(3,SG,MASC);DAT(3,SG,FEM)P1, P2
Prefix Source Input Target

[Prefix; x; y]

[1] Xiang Lisa Li and Percy Liang. 2021. Prefix-tuning: Optimizing continuous prompts for generation.
[2] Oleh Shliazhko, Alena Fenogenova, Maria Tikhonova, Vladislav Mikhailov, Anastasia Kozlova, and Tatiana Shavrina. 2022. mgpt: Few-shot learners go multilingual.

Figure: Auto-regressive Prefix-Tuning set-up



Appendix
mGPT Language Corpus

[2] Oleh Shliazhko, Alena Fenogenova, Maria Tikhonova, Vladislav Mikhailov, Anastasia Kozlova, and Tatiana Shavrina. 2022. mgpt: Few-shot learners go multilingual.

Figure: 60 different languages



Appendix
mGPT Language Corpus

[2] Oleh Shliazhko, Alena Fenogenova, Maria Tikhonova, Vladislav Mikhailov, Anastasia Kozlova, and Tatiana Shavrina. 2022. mgpt: Few-shot learners go multilingual.

Figure: 60 different language statistics



Appendix
Extra Results

Figure 1: Results for varying number of hallucinated data for Task1

Figure 2: Results for monolingual vs. multilingual for Task1

[3] Shijie Wu, Ryan Cotterell, and Mans Hulden. 2021. Applying the transformer to character-level transduction.

[1] Antonios Anastasopoulos and Graham Neubig. 2019. Pushing the limits of low-resource morphological inflection.
[2] Ashish Vaswani, Noam Shazeer, Niki Parmar, Jakob Uszkoreit, Llion Jones, Aidan N. Gomez, Łukasz Kaiser, and Illia Polosukhin. 2017. Attention is all you need.


