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 Many publications assert that domain
mismatch prevents zero-shot cross-lingual
transfer learning:

Language Pair  Domain Score A
UBLI Accuracy@ ]
En-Es Euro/Euro 61.0
| Euro/Wiki 0.1 —60.9
£ al. (2 ' o SR ek
Dpgaard ctal, (J015) En-Hu Wiki/Wiki 6.7
Wiki/Euro 0.1 -6.6
UNMT BLEU
Fr-En UN/UN 27.6
| UN/CC 3.3 -24.3
S al (2000
Marchisio et al. (2020) Ru-En UN/UN 37
UN/CC 0.7 -23.0

*  Our Contribution: We show that previous
work overstates the problem; careful joint-
pretraining induces cross-lingual + cross-

data in Lample et al. (2018)

v,

Unsupervised translation without parallel

Strong UNMT results in domain-matched
scenario disappear with domain mismatch
Joint pre-training again recovers Cross-

lingual transfer in domain-mismatched

AN

scenario

Task Monoling. Data BLEU Monoling. Data BLEU

UNMT Baseline 3.99 3.5

En UN — Fr UN w / Joint Pre-train. En Wiki, Fr UN 2545 En UN, Fr Wiki 12.76
A +21.46 +9.01

UNMT Baseline 3.99 3.70

Fr UN — En UN w / Joint Pre-train. Fr Wiki, En UN 20.91 Fr UN, En Wiki 14.19
A +16.92 +10.49

UNMT Baseline 1.50 0.79

En UN — Ru UN w / Joint Pre-train. En Wiki, Ru UN 10.83 En UN, Ru Wiki 4.52
A +9.33 +3.73

UNMT Baseline 1.27 1.24

Ru UN — En UN w / Joint Pre-train. Ru Wiki, En UN 7.95 Run UN, En Wiki 7.63
A +6.68 +6.39

domain transfer .
* Gains more pronounced for closer

language pairs

Domain 1 <  Performance depends on whether

T l monolingual data from same domain as
task's target language

Language A Language B

Domain 2

S >

* Cosine similarity of cross-lingual word
embeddings should be highly correlated
with human judgment

* e.qg., leaf-Baum are similar, leaf-Hund are

 MUSE learns a rotation matrix to align
word embeddings across language pairs in
an unsupervised way

 Mismatched domains cause cross-lingual

alignment to fail not

* Joint pre-training recovers losses:

En-De En-Es En-Fa En-It
Source Domain-Target Domain Es-En En-Es Fr-En En-Fr Ru*-En En-Ru* Wiki-Wiki 0.45 0.54 02 0.49
Matched Domain UN-Wiki w/o Joint PT 0.02 -0.01 0.01 -0.05
Wiki - Wiki 81.8 82.5 81.3 82.2 59.5 64.0 UN-Wiki w/ Joint PT 0.43 0.47 0.23 0.45
UN - UN 687 708 742 752 55.2 56.7 A +041 +048 +022  +0.50
Mismatched Domain
Wiki - UN 0.1 02 352  33.8 16.6 0.1 . . :
Wiki - UN w/ Joint Pre-training 652 569 683 544 28.0 20.1 ’ AS bEfore' joint pre-training induces cross-
A #65.1 4567 +33.1 4206  +114  +20.0 lingual + cross-domain transfer

« Joint pre-training also effective for distant
* Joint pre-training recovers cross-lingual language pairs (En-Fa)

transfer better than homograph anchors:

Language Pair Domain Acc@1 Copying Baseline A
En-Es 23D 32.8 -7.3
Segaard et al. (2018 En-Fi WikVE 10.1 28.8 -18.7 . o
e Fn i T s w4 ¢ Matched domain corpora not required for
En-Es 56.9 32.8 +24.1 cross-lingual transfer
Es-E 65.2 29.7 +35.5 . o« o « o .
| o '. En-F?' N 54.4 413 +13.1 ¢ Joint pre—tralnlng sufficient to induce
Joint pre-training (this paper) Fr-En Wiki/UN 68 3 47 9 495 4 . . f
i . s e cross-lingual, cross-domain transfer
Ru-En 28.0 0.0 +28.0
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