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Introduction

* Unsupervised cross-lingual transfer refers to the process of leveraging
knowledge from one language, and applying it to another language without
explicit supervision (Conneau et al., 2019)

* Many studies try to improve performance by focusing on cross-lingual
knowledge, particularly lexical and syntactic knowledge

* Current approaches are limited as they only incorporate syntactic or lexical
information



Introduction

* Each type of information offers unique advantages and no previous attempts
have combined both.

* We aim to enhance unsupervised cross-lingual transfer by integrating
knowledge from different linguistic levels.

* To achieve this, a framework called "Lexicon-Syntax Enhanced Multilingual
BERT” ("LS-mBERT”) 1s proposed, based on a pre-trained multilingual
BERT model.




Method: LS-mBERT

* Lexicon-Syntax Enhanced Multilingual BERT (“LS-mBERT”)
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* Pre-processing input sequence
* Lexical knowledge: code-switching for text (Qin et al., 2021)
* Syntactic knowledge: graph attention network (Ahmad et al., 2021)



Tasks
 Text classification: XNLI (Conneau et al., 2018), PAWS-X (Yang et al., 2019)

* Named entity recognition: Wikiann (Pan et al., 2017)
* Task-oriented semantic parsing: mTOP (Li et al., 2021)

Task Dataset |Train| |Dev| |Test| |Lang| Metric
Classification XNLI 392K 25K 5K 13 Accuracy
Classification PAWS-X 49K 2K 2K / Accuracy
NER Wikiann 20K 10K 1-10K 15 F1

Semantic Parsing mTOP 157K 22K 2.8-44K 5 Exact Match




Baselines

* mBERT: exclusively utilize the multilingual BERT model to perform zero-shot cross-
lingual transfer for these tasks

* mBERT + syn: A graph attention network(GAT) 1s integrated with multilingual BERT

* mBERT + code-switch: The multilingual BERT model 1s fine-tuned with the code-
switched text



Cross-Lingual Transfer Results

Tasks Methods en ar bg de e e fr hi r tr ur vi zh ko nl pt ja AVG/en AVG

mBERT 808 643 680 700 653 735 734 589 678 609 572 693 678 - - - - 664 675

XNLI (Conneau et ol 201g) MBERT+S 816 654 693 707 665 741 732 605 688 624 587 699 693 - - - - 674 685
; mBERT+code-switch 809 642 700 715 671 737 732 616 689 586 578 699 700 - - - - 672 683

our method 813 658 713 718 683 752 742 628 707 611 588 718 708 - - - - 686 695

mBERT 940 - - 87 - 84 80 - - - - - 770 896 - - 730 802 817

mBERT+Syn 937 - - 82 - 895 87 - - - - - 738 755 - - 759 87 839

PAWS-X (Yangetal, 2019)  mror code-switch 924 - - 859 - 879 883 - - - - - 802 780 - - 780 834 843
our method 938 - - 872 - 896 84 - - - - - 818 790 - - 800 846 856

mBERT 837 361 760 752 680 758 790 650 639 691 387 710 - 589 813 790 - 669 681

Wikiam(Panetal, 2017 MBERTSSyn 841 346 769 754 682 760 791 640 642 687 380 731 - 580 817 795 - 670 681
g mBERT+code-switch 824 39.2 771 752 682 710 780 661 642 724 413 692 599 813 789 - 673 683

our method 845 414 789 773 702 753 803 67.6 639 731 468 726 - 622 81.8 808 - 694 705

mBERT 8o - - 281 - 402 388 98 - - - - - - - - - 292 396

. mBERT+Syn 813 - - 300 - 430 42 115 - - - - - . o . . 34 44
mTORLIel gl 2021) mBERT+code-switch 823 - - 403 - 475 482 160 - - - - - - - . . 380 468
our method 835 - - 445 - 542 517 188 - - - - - - - . . 413 505

 LS-mBERT consistently demonstrates superior performance across all tasks compared to
other baselines
* Most of languages can gain improvement by using LS-mBERT



Generalized Cross-Lingual Transfer Results
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e Tasks: mTOP and PAWS-X

* Improvements among most language pairs

* A substantial enhancement in performance when English 1s included in the language pair



Analysis and Discussion:
—Impact on Languages
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* Almost languages can obtain benefits

* The performance in the mTOP task is improved significantly



Analysis and Discussion:
—Representation Similarities across Languages
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 Utilize the testing set of XNLI
* [CLS] token from the final layer
* Averaging these sentence representations for representing the centroid vector of each language

‘ ”LS-mBERT” outperforms the other two baselines in aligning language representations



Analysis and Discussion:
—Impact of Code-switching
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- About half of the words are replaced, the * Typel: the replacement with the target language

performance reaches their peaks * Type2: the replacement with languages from the
same language family as the target language

* Type3: the replacement with randomly selected
languages



Analysis and Discussion:
—Performance with XLLM-R

Task Methods en ar bg de el es fr hi ru tr ur Vi ko nl pt AVG
XLM-R 842 485 805 770 778 761 798 675 704 760 542 785 591 833 793 728
PAWS-X XLM-R+Syn 835 464 801 760 789 776 791 721 706 761 553 776 59.0 831 79.2 73.0
XKLM-R+code-switch 83.4 468 817 782 792 711 786 729 706 772 579 760 582 836 800 73.0
our method 831 449 827 768 784 769 796 711 701 766 604 782 581 835 79.7 733

* Our framework outperforms the other three baselines with XLM-R



Thanks for your listening!



