A Detailed WMT English-German Results

bitext method 2012 2013 2014 2015 2016 2017 2018 Avg
baseline 132 157 13.5 15.7 186 148 214 16.1
SHARED 15.3 18.2 16.7 190 21.6 182 249 19.1
SHARED+bitext-BPE 15.1 17.9 162 189 220 180 252 19.0
160K SRC-ELMO 16.0 194 17.1 199 23.0 187 26.6 20.1
SRC-FT 15.3 18.5 16,6 189 208 176 243 189
TGT-ELMO 13.3 16.4 14.1 16.2 18.8 149 213 164
TGT-FT 14.7 172 158 184 214 169 242 184
SRC-ELMO+SHDEMB 174  20.8 18.6 215 249 203 29.0 21.8
baseline 172 204 181 212 250 196 289 215
SHARED 18.1 21.1 19.1 224 263 21.2 306 227
SHARED+bitext-BPE 176 206 19.1 223 261 208 299 223
320K src-elmo 18.8 22.3 21.1 240 275 22.2 325 241
SRC-FT 190 225 209 235 269 222 321 239
TGT-ELMO 16.7  20.7 182 209 24.1 194 28.0 2I1.1
TGT-FT 16.1 194 17.1 200 23.1 185 263 20.1
SRC-ELMO+SHDEMB 19.5 229 212 240 274 224 323 242
baseline 192 229 212 245 279 224 3311 245
SHARED 199 234 221 251 288 230 341 252
SHARED+bitext-BPE 194 228 217 249 284 229 336 248
640K src-elmo 21.0 243 234 265 300 246 356 265
SRC-FT 205 240 229 261 29.1 244 349 260
TGT-ELMO 189 226 20.8 242 275 22.3 31.9 240
TGT-FT 182 21.8 206 237 270 21.8 314 235
SRC-ELMO+SHDEMB 212  25.1 239 267 302 247 362 269
baseline 209 246 236 265 305 247 362 26.7
SHARED 21.1 246 246 276 310 252 373 273
SHARED+bitext-BPE 205 240 239 262 306 248 362 26.6
1280K src-elmo 22.1 257 257 285 317 263 382 283
SRC-FT 213 252 253 285 311 262 374 279
TGT-ELMO 209 244 236 266 303 249 361 267
TGT-FT 20.1 237 224 252 291 236 344 255
SRC-ELMO+SHDEMB 223 260 263 289 326 268 386 28.8
baseline 217 256 254 282 323 262 39.1 284
SHARED 222 259 257 283 321 263 389 285
SHARED+bitext-BPE 21.8 255 255 279 321 260 38.6 282
560K src-elmo 229 270 270 300 334 280 40.0 29.8
SRC-FT 222 264 263 295 324 273 393 29.1
TGT-ELMO 21.8 257 258 285 323 266 393 286
TGT-FT 215 253 245 270 302 252 368 272
SRC-ELMO+SHDEMB 23.1 272  27.1 29.7 33.7 279 40.0 29.8
baseline 23.1 268 277 30.1 33.6 279 40.1 299
SHARED 226 266 277 305 334 282 402 299
SHARED+bitext-BPE 225 260 270 297 334 277 40.6 29.6
5186K src-elmo 237 27.8 287 31.1 345 292 418 31.0
SRC-FT 23.1 27.0 27.8 305 337 283 408 30.2
TGT-ELMO 229 266 269 295 338 277 405 29.7
TGT-FT 223  26.1 26.1 2890 325 265 388 287

SRC-ELMO+SHDEMB 234  28.0 28.8 312 345 287 41.8 309

Table 4: BLEU on newstest2012 to newstest2018 of WMT English-German translation in varioius simulated bitext
size scenarios (cf. Figure 1).



B Training and inference speed

train (tok/sec) inference (tok/sec)

SHARED 528,802 2,334
SRC-ELMO 100,636 2,011
SRC-FT 57,753 2,080
TGT-ELMO 142,525 259
TGT-FT 95,313 299

Table 5: Training and inference speed of models trained on WMT English-German. Training speed based on 32
V100 GPUs. Inference speed measured on a single V100 and by batching up to 12K source or target tokens.



