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What we do and why (1)

e FEveryone should be able to interface with technology
o regardless of whether it is considered a language, (sub-)dialect, pidgin, etc.

e Al should support languages, not speed up their extinction
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So far

2021: -N. Sami - S. Sami - Estonian - Finnish

2022: Livonian - Estonian - Latvian - English
+ Inari/Skolt/Lule Sami

2023: + Veps, Karelian, Livvi, Ludic, Komi, Komi-Permyak, Udmurt,
Erzya, Moksha, Hill & Meadow Mari, Mansi, Khanty
+VOoro T 1S
+ Estonian GEC

o0 2025 (TBD): + Ingrian, Votic, Ume/Kildin/Pite Sami, Kven,... &
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‘" o L
Talk to me in Germanic
o some dialects are more different than official languages

o lack of normalization in orthography + diverse sources:
texts/translations, dictionaries, speech transcriptions, etc.
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Examples: orthography

Ingrian (Alamaluuga):
e Uheksa vootta ei tee mit taa
e Meez jooksi moned kymmEnEd virssAd.

Votic (Std / Unk):
e TSuUzub: "Amme-uva, missi silldo on nii suurdod silmed?”
e isailmoz, poika purjoz. ahjo lampiis

Voro:
e Panodq kirja niipall'o anokduuto
e Kku saat hindale fanni - tuu om su fann kogaos elos.
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Dialects

Votic

Velikka ItSapaiva
0.0% 4.4%
Unk Jogdpera
24.0% 16.2%

Jarvikoistsila
Savvokkala

X 3.0%
Rajo Kerstova

1.8% b5 0.0%

Rudja Korvéttula

Pontiz66

Luuditsa
17.2%

Proper Karelian

Voknavolok

Dyorzha
4.6% 11.3%
Vesyegonsk Kestenga
2.2% 4.2%
Valdai w70
Myandyselga
1.1% 0.2%
Uhta . =C 40
- New written Tver
10.0% 4.7%
Tunguda = D,
1.8%
Tolmachi
14.0%
Rugozero

3.6%

Reboly

1.2% New written karelian
Porosozero 33.2%
.

Padany

2.8%
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“Google Translate said so”

Challenge #2: reliability

e publishing online tools needs to be done with care
o Al (and human) output is never 100% correct
o critical thinking needed
o but not all users are knowledgeable in these languages!
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“Google Translate said so”

Challenge #2: reliability

e publishing online tools needs to be done with care
o Al (and human) output is never 100% correct
o critical thinking needed
o but not all users are knowledgeable in these languages!

e machine translation can be used to tackle the low resources
o synthetic data
o also heavily depends on the reliability of the output
o need to predict the quality / confidence / uncertainty
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Challenge #3: low-resource and diverse

e available data is small, diverse and includes different dialects,
orthographies as well as originates from

o butit has to be used, since that's all we have
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Low-quality better than no data

Challenge #3: low-resource and diverse

e available data is small, diverse and includes different dialects,
orthographies as well as originates from

o butit has to be used, since that's all we have

e normalizing it orthographically and stylistically is challenging and
can pollute the data further, if not done carefully
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Examples: data sources

Dictionaries:
e kanalikukol on tSivi, mika javaB —
"kanal ja kukel on Kivi , Mis jahvatab

® 9D/, KyLWKWH — lage pold &v; vali
® Keye y>Ke Mnell KyLHO — paike on suures lounas &v; suures korges
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Examples: data sources

Dictionaries:
e kanalikukol on tSivi, mika javaB —
"kanal ja kukel on Kivi , Mis jahvatab

® 9D/, KyLWKWH — lage pold &v; vali
® Keye y>Ke Mnell KyLHO — paike on suures lounas &v; suures korges

Speech transcriptions:
e <ka>kold poik kaa i meil oli tuttoi
° en puuttuund
e ¢jjadeda Se kaig varasset taa man noo kuhu lee toi§ See poolee ja —
[They| leave nothing, [they] steal everything, [everything] goes somewhere to
o0 another side [= abroad].
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e Multilinguality
—  cross-lingual transfer-learning: languages “support” each other
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Our approach

e Multilinguality
—  cross-lingual transfer-learning: languages “support” each other

o no normalization: train the models with raw data
o but inform it about the dialect, orthography, data source, etc.

“translate this from Ingrian, Soikkola, speech transcription
to Estonian, speech transcription: ..




Our approach

e Multilinguality
—  cross-lingual transfer-learning: languages “support” each other

o no normalization: train the models with raw data
o but inform it about the dialect, orthography, data source, etc.

“translate this from Ingrian, Soikkola, speech transcription
to Estonian, speech transcription: ..

. e Current focus: machine translation
‘ o useful for generating data for LLMs and elsewhere

TARTUHLE: -
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Amount of text data
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Translation data

Estonian
English
Russian
Finnish
Hungarian
Latvian 108,844.0

Norwegian
Swedish
German

116,055.0

115,873.0

116,010.0

96,668.0

116,004.0

TARTU#-LE

137,1560  95573.0
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Results: scores (chrf++

= =

= E = g = gb 5 = g = g = E g .- = £ =
input | d @4 £ £ 3 2 & S A2 84 3 2 5 @ 2 E 27 %8 5 = 2ud
English ST2NNSCRIISCIISSIISoR2)'S39) 354 448 37.6 315 372 305 327 37 (258 419 417 328
Estonian 619 51 524 47.1 483 437 439 369 312 343 332 318 405 257 414 416 359
Finnish 495 51 483 466 346 526 393 342 361 282 315 352 259 398 388 332
Hungarian 513 472 473 346 423 361 30 333 292 27 358 25 402 396 304
Latvian g 53 2N[507 496 526 34.6 43 374 316 359 296 311 361 274 43 418 364
Norwegian | 669 517 506 503 507 489 344 427 368 298 346 297 316 36 254 40 389 339
Russian 59.6 507 45 479 53 4715 338 442 419 334 428 286 43 39.1 376 | 512 498 473
Voro 532 (68191 487 463 464 435 40.1 35 301 331 327 326 315 266 37.1 384 328
Proper Karelian 528 46.8 598 466 468 437 317 406 319 37.1 276 319 332 288 367 383 337
Livvi 463 427 488 412 435 395 29.5 385 345 388 26 356 324 296 386 396 352
Ludian 453 443 498 40 416 392 30.8 398 40.1 366 266 348 334 294 371 389 338
Veps 44 409 435 397 421 373 29 351 384 333 265 34 322 302 391 401 342
Livonian 49.5 523 435 399 435 416 353 379 334 294 327 2750 336 5E 332 357 NS0
Erzya 46.1 405 421 398 425 393 2728 369 352 [27:60 35.3 252 361 31 431 42 393
Moksha 434 459 408 39 418 38.1 31.8 351 316 2731 323 F2508 34.6 28 36 37.6 335
Hill Mari 465 40.1 431 411 443 404 282 355 346 257 35 249 345 321 45 41 393

Meadow Mari 484 416 438 4211 454 415
Komi-Zyrian 495 45.1 44 426 458 413
Udmurt 478 437 4311 419 442 402
Mansi 36.7 I31I68 32:6 33 334 32
Kazym Khanty 332 29.8 313 299 302 292

Avg gen score 5055014 434 454 423

295 373 349 26 354 259 368 353 444 424 424
3027 373 37.1 p29:28 36.8 FRGOM 386 35.8 323 431 40
209" 374 37 [280/0 36.5 FE5EE 38.9 35.3 37.3 BN45.58 448

2328 285 | 27 F2268 27.3 0G4 27 254 264 333 312 298
20.8 254(26:3 ISH 24.3 BI9N 212" 24.4 |21 296 302 264

314 389 359 293 348 27.0 328 340 292 397 396 350 NS N
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Results: qualitative

Meaning Language
To Prf Und Part Poor  Unusbl CntSay Cor WrDi  WrLng chrf data
from English
Kildin Sdmi 222 16.7 20 27.8 13.3 0 96.7 1l 2.2 -
Pite Sami (60) 1.7 233 16.7 16.7 40 1.7 76.7 20 313 -
Skolt Sami (30) 6.7 13.3 233 26.7 30 0 90 0 10 -
Northern Sami (30) 40 46.7 10 313 0 0 100 0 0 -
Livonian 20 25.6 18.9 14.4 13.3 7.8 65.6 233 11.1 30.5
Livonian 11.1 244 399 16.7 15.6 0 85.6 44 10 30.5
Livonian (30) 6.7 10 50 30 33 0 66.7 3313 0 30.5
from Estonian
Voro 26.7 37.8 20 10 20 33 92.2 5.6 22 43.7
Livonian 11.1 2313 41.1 244 0 0 100 0 0 332
Livonian 16.7 36.7 244 133 7.8 11 61.1 3313 5.6 332
Livonian 11 36.7 35.6 15.6 141 0 76.7 233 0 332
Livonian (30) 533 20 33 233 0 0 90 10 0 352
from Russian
Komi Zyrian 34.4 544 7.8 1.1 22 0 92.2 0 7.8 49.8
Livvi Karelian 233 76.7 0 0 0 0 100 0 0 419
Izhorian 29 11.1 25.6 28.9 322 0 65.6 20 14.4 -
Votic 1 17.8 433 25.6 12.2 0 16.7 81.1 22 -
Kazym Khanty (30) 0 26.7 6.7 36.7 30 0 83.3 16.7 0 11.4




People:

e Data:

O
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Heiki-Jaan Kaalep
Tarmo Vaino
Aleksei lvanov
Britt-Kathleen Mere
Kaire Koljal

Annely Liivas

Lisa Yankovskaya
Dmytro Pashchenko
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LLMs

O
©)

Hele-Andra Kuulmets
Taido Purason

Speech processing

O
©)

Liisa Ratsep
Rasmus Lellep

Grammatical error correction

©)
©)

Agnes Luhtaru
Martin Vainikko
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Partners & data providers

e FEestikeele instituut

e \/Oro instituut

e [ U Livod institut

e [ta-suomen yliopisto

e Norges arktiske universitet

e New Amigos

Miikul Pahomov
Michael Rieldler
Joshua Wilbur
Elena Markus
Fedor Rozhanskiy
Mehmet Muslimov
Irina Moldanova
Tuuli Tuisk

Marili Tomingas
Miina Norvik
Valts Ernstreits
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Supporters

e Estonian Research Council
e National Programme “Estonian Language Technology”
e Institute of the Estonian Language

e UniTartu HPC, LUMI supercomputer
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