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Common Sense Beyond English and En-LMs

CommonsenseQA SWAG/CODAH
Where do adults The chef drops the piece
usually use glue sticks? of shrimp in the fryer. —
A) The chef chops the pan.

A school By drawer C) office B) The chef watches it sizzle.

C) The chef likes fried chicken.
LAMA Probe

Birds have [mask] . Common Sense

Beyond English?
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« Common Sense research has been
limited to English and En-LMs.

* Probing (e.g., LAMA)
* Reasoning (e.g., CSQA, CODAH)

* What about other languages and
multilingual LMs (ML-LMs)?

* Common Sense Beyond En and En-LMs.



Background: LAMA Probing and Its Limitations
e LAMA prabing (EMNLP'13) as a zero-shot token-ranking task.
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e limitations

e (Inly token-level predictions.

* Multi-token words can be very common in other languages, e.g., Chinese.
* Sentence-level common sense is not explicitly tested.

e tvaluation metric.

* Different langs have totally different vocabulary.
* False negative is problematic because of corpus bias.



Mickey Probe: Multilingual Commonsense Knowledge Probing

The effect of reading the news is lying about the world.

.. of interviewing the deceased is learning about the world.

.. of tracking the dragon is learning about the world.

.. of reading the news is saying about the world.
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4 MickeyProbe as Sent-Ranking )
Input:
- A set of (K=5) statements.
- There are |£| different versions
in testing languages.

L = {en, fr,ru,zh,...}

VM € M, Y(l.,1,) € L, Vi € Neg.
M sa MY

Output:
- A sorted list of sentences in each

lang’s version.
- The top-1 should have highest
commonsense plausibility.

Probing w/ PLLs (Salazar; ACL'20):
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Constructing the Gorpus for Mickey Probe

e IMES corpus: a collection of commonsense assertions in English.

« Step |: generate distractors via masked-attacking.
e step Z: machine translation with MarianMT tor En-X.
o step 3: back-translation (En-X-EN) and filter with SentenceBERT.

More implementation details are in our paper.

~

! T
< - T =# probes.
Q M K = # options (K-1 distractors)
: L] |L| = # languages.

| T =10.2k, K=5, |£|=11 561k sentences in total. )




Mickey Probing Results

1
Language
men =es »nl =de wfr mzh =it mru mbg = vi = hi

XLM-R-L XLM-R-B XLM 100 mBERT d-mBERT

Top-1
Accuracy

Q1: Do different ML-LMs have similar language preferences? No

Q2: Does length influence PLL-based ranking? Not much. See the “Shortest” row.
Corpus size and translation quality are not major factors in lang preference of ML-LMs.
Further implications: common sense can be a bridge for the alignment within ML-LMs.



X-CSR Datasets and Evaluation

Stat. | D X- A - .

tat. J Dataset = ©5QA | X-CODAH [ 7ppp-Shot Cross-Lingual Transfer
Task Format QA SceneComp. . :
# Languages 15+en | 15+en | Initialize pre-trained ML-LMs

# Opti E 1 5 4 - - : .
o b ("agnpe — | *Fine-tune on English Training data.
raining (en : : .

# Dev per Lang. 1,000 300 « alidate and test on all languages.

# Test per Lang. 1,074 1,000

# Total Instances 80,550 60,000 Shared. s etup (and langs ) w/ XNLI.

{en, zh, de, es, fr, it, jap, nl, pl, pt, ru, ar, vi, hi, sw, ur}

low-resource




MCP: Multilingual Contrastive Pre-training of ML-LMs.

* Background: most ML-LMs only have token-level objectives
during pre-training as follows:

* Masked-LM (masked-word-prediction inside a single language)

* Translation-LM (a cross-lingual version in a pair of parallel sentences.)
* Motivation:

* The key to NLU tasks is strong sentence representation ([CLS)).
* However, it is not well pre-trained.

» Can we design a multilingual, sentence-level pre-training task?



MCP: Multilingual Contrastive Pre-training of ML-LMs.

* Goal: reuse the Mickey corpus to create a multilingual task.
« Start: a MickeyProbe instance.

* Step 1): we randomly pick a lang as the anchor lang.
* Step 2): use the correct assertion in the anchor lang as the target sentence.
* Step 3): randomly select distractors from other languages.

o End: a MCP task instance.

* MCP Input: a set of sampled sentences in different languages, where only

one is a commonsense assertion and others are distracotrs.

« MCP putput: the label to the correct commonsense assertion (via [CLS]
representation).



An example of MCP instance.

"id": "1472blb7350f4fcb",
“Eruth 3d": I, # the id of the correct assertion.

# the lang of each probe in the same order.

lllangsll: [llbgll, Ilenll’ llzhll’ "r‘ull, llhill, llfr\ll, "Vi", lldell],

"probes": [
"Huma xoauTe no ynuuuTe, 3a Aa ce cTpaxysBaTe OT Apyru xopa?",

"You would visit other countries because you want to experience other cultures."”,

"ReXEfMEE, RHASHRREMN L, ",
"Bbl 6bl MOCeTWNM Apyrue CTpaHbl, MOTOMY 4TO XOTUTE WUCMbITaTb Apyrue TanaHTb.",

"3 W YSB! R I Fif MU 3 WPpfadl W faog u+ &1 47 |@d ¢ 1",

"Vous visiteriez d'autres personnes parce que vous voulez faire l'expérience d'autres cultures."”,

"Ban sé& di tham nhitng con dudng khac bdi vi ban sg dé& pha v& khac ching téc.",
"Sie wiirden andere Personen besuchen, weil Sie andere Kulturen erleben mochten."
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X-GSR Experimental Results Unscen angs i MCP.

Low-resource.

A

| en | de it es fr nl ru vi zh hi ||[pl ar ja pt [Ew__un| || avg

CC-size (GB) ‘300.8 ‘ 66.6 30.2 533 568 293 278.0 1373 469 202 H 446 28.0 693 491 16 5.7 ‘ 76.10

X-CODAH [7ask: Scene Completion; Random Guess: 25.0; RoBERTay, for en: 81.6 ]

mBERT 429 | 381 335 338 352 357 319 228 380 265 || 310 3548 340 372 308 315 || 352
XLM-100 427 | 31.5 322 307 349 326 309 247 314 268 || 27.0 300 274 332 253 249 | 304
XLM-R-B 50.1 | 45.8 444 44.2 452 420 44.1 43.2 446 38.1 || 41.9 37.8 420 44.1 356 34.6 || 424
XLM-R-L 664 | 59.6 599 609 60.1 593 563 574 573 49.1 | 575 51.2 538 582 422 46.6 || 56.0

MCP(XLM-Rp) | 52.2 | 47.6 46.2 444 48.1 448 429 432 457 378 ||41.8 41.8 429 44.7 372 364 || 43.6
MCP(XLM-R;) | 699 | 60.7 619 60.7 614 60.7 586 623 619 53.7 | 59.0 541 547 608 44.6 48.0 | 58.3

A(XLM-Ry) +35 | +1.1 +20 -02 +13 +14 +23 +49 +46 +4.6 || +15 +29 +09 +26 +24 +14 | +23

X-CSQA [Task: Question Answering; Random Guess: 20.0; RoBERTay, for en: 70.4 |

mBERT 388 | 29.6 364 353 338 326 3277 222 378 21.1 || 272 277 314 341 218 23.7 | 304
XLM-100 343 | 26.7 285 293 283 272 299 21.1 288 221 || 266 263 251 309 201 21.7 | 26.7
XLM-Rp 51.5 | 44.1 42.1 44.8 44.0 433 395 426 406 34.6 || 40.2 384 375 434 29.6 33.0 | 40.6
XLM-R, 66.7 | 56.1 582 595 603 568 521 514 527 48.7 || 539 484 50.0 599 416 452 | 53.8

MCP(XLM-Rp) | 52.1 | 46.2 45.6 44.3 44.7 453 428 453 443 368 || 41.4 368 375 44.9 281 334 | 419
MCP(XLM-Ry) | 695 | 593 603 614 600 61.1 575 5857 56.7 513 || 56.1 3523 50.2 60.7 433 488 || 56.5

A(XLM-Ry) +28 | +33 422 +19 -04 +43 +54 +43 +40 426 || +2.1 +39 +02 +08 +1.7 +3.6 | +2.7




Take-home Messages

e MickeyProbe task can analyze commonsense knowledge of ML-LMs.

* Multilingual, sentence-level extension of LAMA probing.

* It can compare performance across ML-LMs & across languages.

e MickeyCorpus is a large multilingual corpus for studying common sense beyond

English and English LMs. (561k sentences, in 11 languages. )

 X-CSR is a benchmark with two datasets (X-CaUA & X-CODAH) for zero-shat x-| transter.

« MCP is a method to improve sentence rep. via multilingual contrastive pre-training.

« Reusing the Mickey corpus for a multilingual sentence selection task.

e largely improve the X-CSR performance, even for unseen langs and low-resource langs.



Thank you very much for listening!

Please check our paper and project website for maore info.

http://inklab.usc.edu/XGSR/
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