ZHAO EGER

Lang Original Rotation FCNN NVP GBDD Joint-Align NORM MUSE MUSE+C MUSE+G MUSE+P GNVP GNVP+C GNVP+G GNVP+P infoXLM VecMap
Reference-free Evaluation (m-BERT)

cs-en  23.6 325 362 302 244 325 22.5 24.8 29.7 26.7 30.4 249 253 25.2 30.5 - 25.0
de-en  29.8 31.6 33.1 342 300 39.9 314 29.9 31.3 31.1 31.2 32.8 33.0 32.8 31.3 - 31.8
fi-en 7 30.9 48.5 513 51.8 325 48.6 323 37.9 44.0 404 46.0 37.2 39.5 37.9 46.1 - 39.1
Iv-en  23.0 44.0 50.2 521 257 46.1 31.3 334 35.9 33.5 40.9 38.0 40.7 38.8 41.0 - 249
ru-en | 194 23.4 30.7 334 214 31.7 239 19.8 22.0 21.3 22.9 26.5 27.0 26.3 22.9 - 18.7
tr-en 36.7 524 548 522 386 48.6 39.1 41.6 48.6 46.3 49.7 44.0 46.5 449 49.8 - 44.5
Referepce-free Evaluation (XLM-R)

cs-en | 20.6 26.3 26.1 329 224 - 28.0 204 242 22.3 24.6 29.2 30.1 29.1 25.1 26.6

de-en | 25.1 274 282 405 254 - 39.5 25.2 26.5 26.0 26.6 40.4 40.4 40.5 27.2 37.3

fi-en 26.6 39.9 446 477 26.0 - 41.6 29.0 35.7 323 37.8 443 47.2 44.5 38.2 36.1

Iv-en | 28.3 423 48.6 512 296 - 44.1 30.8 379 32.7 40.7 47.3 48.7 474 40.9 38.3

ru-en | 21.4 25.6 27.7 380 215 - 343 21.5 233 22.4 24.6 35.9 36.3 36.1 25.1 34.9

tr-en 36.5 46.5 448 547 379 - 49.6 38.4 44.7 412 459 53.2 529 51.7 46.2 52.6

Tatoeba (m-BERT)

cs-en | 47.5 53.1 614 613 483 51.1 60.6 48.2 50.8 48.7 51.6 60.6 61.3 60.7 51.5 - 47.5
de-en | 76.6 79.5 845 873 78.6 89.6 86.0 71.7 79.3 78.7 78.9 86.2 86.5 86.0 78.8 - 81.2
fi-en 41.5 50.6 572 543 464 70.4 53.5 44.7 46.5 45.2 47.8 53.9 56.1 54.6 475 - 53.5
Iv-en | 31.7 39.8 474 512 350 31.1 44.0 353 35.0 33.8 37.1 44.1 44.7 43.8 37.0 - 335
ru-en | 63.0 65.7 703 726 648 74.2 75.4 63.5 64.9 64.7 66.3 75.1 76.0 75.1 66.3 - 66.5
tr-en 35.8 43.0 463 505 406 384 48.2 39.1 40.9 38.8 43.1 47.3 49.3 48.1 42.6 - 47.6
Tatoeha (XLM-R)

cs-en | 49.8 57.5 746 729 592 - 72.5 53.8 58.9 60.6 59.1 72.8 74.0 73.3 57.6 69.6

de-en’ 89.0 91.0 945 949 90.1 - 95.2 88.7 91.0 89.6 90.8 94.6 95.2 94.8 90.5 95.5

fi-en 63.8 68.6 81.3 80.8 693 - 79.6 65.6 69.8 67.2 68.8 80.6 81.2 80.6 67.7 68.4

lv-en | 522 61.3 726 724 589 - 71.9 56.4 63.1 59.2 61.0 71.5 71.5 71.7 59.7 51.2

ru-en | 70.2 71.5 83.1 839 732 - 83.9 71.2 70.6 70.2 72.2 83.4 84.2 84.0 70.9 85.7

tr-en 55.4 61.7 75.1 756 624 - 75.4 58.6 62.0 63.2 61.0 75.1 76.9 75.7 61.3 86.1
Contextual BLI (m-BERT)

cs-en | 47.3 52.6 492 523 477 57.0 50.1 47.7 50.0 48.4 50.8 51.8 52.0 51.5 51.0 - 55.1
de-en  61.0 64.6 59.0 63.8 609 79.4 63.3 61.8 61.8 62.1 62.5 64.8 64.8 64.7 63.0 - 71.7
fi-en 36.8 48.9 458 458 379 74.2 43.0 40.7 40.6 40.7 43.4 45.0 47.6 447 44.6 - 56.7
Iv-en | 427 51.8 49.5 506 435 49.8 47.9 455 445 459 48.7 49.9 50.5 49.7 49.5 - 53.9
ru-en | 66.5 70.9 67.6 714 670 67.4 69.2 67.2 67.5 67.8 69.5 70.5 71.0 70.6 69.9 - 76.9
tr-en 51.1 61.9 60.7 61.8 515 60.2 55.8 52.0 52.8 53.7 56.4 60.2 62.1 58.7 58.3 - 70.4
Contextual BLI (XLM-R)

cs-en  40.2 45.1 43.6 S51.1 393 - 48.2 41.6 42.0 41.5 423 49.8 50.0 49.6 433 50.7

de-en| 54.1 57.9 532 646 543 - 62.7 55.2 55.1 553 55.4 65.1 65.3 64.9 56.3 67.3

fi-en 44.2 51.0 46.1 609 440 - 58.1 46.8 45.7 47.2 46.6 60.2 60.5 59.9 48.3 57.1

Iv-en | 44.2 50.0 483 576 442 - 54.8 46.4 45.7 47.3 46.5 56.9 57 56.7 47.8 53.5

ru-en | 60.9 64.4 60.3 717 60.7 - 70.3 61.4 61.8 61.2 62.2 71.5 71.5 71.4 63.0 724

tr-en 47.9 53.6 53.8 639 480 - 60.1 48.6 48.5 48.6 49.2 62.5 63.1 62.5 50.9 64.0

Word Alignment (m-BERT)

cs-en | 44.0 45.0 434 457 441 44.2 44.6 44.0 45.0 445 45.0 44.6 45.1 449 45.1 - 45.0
de-en | 79.1 80.6 79.6 795 793 80.2 80.5 79.3 80.2 79.9 80.4 80.0 80.3 80.2 80.5 - 80.0
Word Alignment (XLM-R)

cs-en |, 41.1 42.1 41.8 452 409 - 44.4 41.2 42.1 41.8 42.1 44.6 449 44.8 42.0 433

de-en | 78.5 79.6 779 805 787 - 80.8 78.8 78.9 79.2 79.1 81.0 81.4 81.2 79.0 82.6

Table 4: Full results of baselines and our approaches. Real-NVP and GAN-Real-NVP are denoted by NVP and GNVP. [Method]+P/C/G
denotes the integration in Procrustes refinement (P), in our bootstrapping procedure constrained with cross-correlation (C) and with graph
structure (G).



