Towards Robust In-Context Learning for Machine Translation
with Large Language Models
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BACKGROUND

T lat
emplate KD . English: The weather today is good. French: |l fait beau aujourd'hui.
emonstration P . " R . L
_ Examples English: This food is delicious. French: This food is delicious.
English: [Text]
Chinese: [Text] 1 English: Good Morning. French:
T Input
Source Target l
The weather today is good. Il fait beau aujourd'hui.
ye9 : Large Language Model
This food is delicious. This food is delicious. “* Parameter Freeze
Olitput
Bonjour

In-Context Learning Paradigm



PRELIMINARY STUDY

Similarity 5 0.9 075~ 06~ <06 Toniad [e7dF  BRes
score 089 0.74 O-shot | 2092 21.32
i-shot | 65 330 1123 482 g
en-fr | 3-shot | 29 139 976 856 Random | 14.84 1581
5-shot | 23 89 828 1060 BM25 2142 2280
1-shot | 108 447 1007 438 3-shot
en-es | 3-shot | 42 226 969 763 Random 16.78 1888
5-shot
Random | 17.69 20.23
tgﬁﬁeﬁgeg‘ 50.9 g:;g’” g:?,: <0.6 BM25 | 23.15 2558
1-shot | 38.73 3047 2243 19.70
en-fr | 3-shot | 41.42 29.37 22.69 18.51
h-shot | 45.14 2875 21.74 18.00
1-shot | 44.82 2959 2390 20.25
en-es | 3-shot | 61.85 2848 2320 19.88
h-shot | 67.86 2794 21.12 18.82




METHOD
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At the sentence level: based on boundary similarity calculation method, considering the semantic centroid shift,
selecting the most appropriate sentence by finding the average of k similar sentences to the similar sentence.



METHOD

Translate the following English sentence to Spanish: Some of the rainfall
was accompanied by thunderstorms and frequent lightning.

Wherein, the English word “ramnfall” translates Spanish word
“precipitaciones” is 0.8: the English word “lightning” and Spanish word
“relampagos™;

The translation to Spanish 1s: Parte de las precipitaciones contaron, ademas,
con tormentas eléctricas v numerosos relampagos.

Translate the following English sentence to Spanish: No one was inside the
apartment.

Wherein, the similarity of English word “apartment” and Spanish word
“apartamento” 1s 0.9;

The translation to Spanish is:

While designing sentence-level prompts based on sentence-level similarity, we also considered incorporating word-
level prompts.
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Experiments

en-fr fr-en en-es es-en en-pt pt-en
s T Fw B W F O ® E O @®m F OO F
0-shot 209 329 170 347 213 217 242 369 134 27.0 19.7 386
1-shot

Random | 148 250 157 316 158 150 166 20.1 122 257 162 24.1
BM25 214 325 213 384 228 200 214 244 172 313 183 314
Fuzzy 216 387 218 432 230 218 223 281 176 36.1 216 352
Absolute | 224 407 223 452 235 20.7 264 31.0 192 374 239 415
Relative | 228 411 219 458 23.7 211 2714 31.3 199 379 245 418
Ratio 232 41.7 225 456 231 215 268 318 201 381 242 421
3-shot

Random | 16.8 354 152 33.0 189 212 186 23.0 166 354 172 278
BM25 226 417 224 382 247 238 239 254 195 387 213 337
Fuzzy 223 437 233 426 237 248 229 290 194 395 213 395
Absolute | 23.3 443 257 496 270 257 302 393 221 451 26.2 509
Relative | 239 453 259 511 276 262 309 398 23.1 456 265 51.8
Ratio 241 452 26.0 508 273 265 311 402 235 46.1 268 51.3
5-shot

Random | 17.7 394 164 349 202 234 191 250 172 396 179 278
BM25 23.2 425 218 378 256 242 227 270 203 40.0 218 347
Fuzzy 223 434 228 429 225 252 241 289 18.7 404 225 394
Absolute | 229 481 271 524 277 278 310 407 221 467 276 528
Relative | 23.3 489 27.7 53.0 283 286 319 413 225 474 281 533
Ratio 232 492 275 528 281 284 315 414 226 473 285 536
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Figure 1: The robustness of different methods on pt-en language pair of Flores-200 test set.

We tested the robustness of large language models in performing translation tasks on sample pairs under different
similarity conditions. One clear conclusion is that under relatively high similarity, there is no significant difference in
the translation abilities of different methods. However, when the similarity is low, our method demonstrates greater

stability .
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We tested the impact of selecting different k samples for similarity calculation, and concluded that introducing a large
number of sentences will lead to the impact of irrelevant information and reduce the performance of translation.



Experiments

—
27 o e —_i
i ——— e |
234
I S —
e 3
el e 2
-
A
o
B 200
w1
=
&
|
3 4q
i— l-ghat albmakte
#— l-shat absahte —a— l-shot reistive
e
—8— lahalrelsive 130 —8— l.shat ratia
—8— l.shot ratio #— Jshol absohte
#— shor absaiee —§— 3.shat relative
—4— 3.3hat refative 125 —4— 3shat ratia
—4— Jghalratio
- S-shot absobhle
Sshat absaknte e S.gnat rolatinge
—— Sahal rekdtive T bl mptpery
i [ S.shat ratia
T T T T T T T T
0.1 a2 0.3 0.4 0.6 o 0.4 a9

Figure 3. The BLEU score of our method on the
OPUS test set for en-es with different a.

Figure 4. The BLEU score of our method on the
OPUS test set for en-es with different f.

We further tested the impact of different selections of word—level information with different similarities on
translation. It can be clearly concluded that noisy data significantly limits the translation of large models.
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