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Construction of dataset

=R (FURSERIRR)

Table 1: Overview of the proposed WildASR. Each OOD dimension is decomposed into explicitly
defined subcategories. For each subcategory, we report the covered languages, the number of sam-
ples per language, the average utterance duration, and the curation steps applied (defined in §3.1).

where

who

what

Detailed data sources are listed in Appendix [D.

ANEHRZ (demographic shift)

B=2EM (linguistic diversity)

Categories Languages #Samples Avg Duration (s) Curation Steps
Environmental degradation
Reverberation ENZZH/IA/KO 284 1/3735/2850/2046  10.0V12.912.5/104 DC—QF—+NR—AA MV
Far-field ENFZH/AAMKO 284 1/3735/2850/2046  10.0V13.0/12.5/104 DC—QF—+NR—AA MV
Phone codec ENZHIA/KO  1894/2490/1900/1364  7.5/104/100079 DC—QF+NR—AA MV
Noise gap ENZH/IA/KO  378R/M980/3800/2728 B6/16/112/91 DCHQF+NR—SAA MV
Clipping ENFZIVIA/KO D47/1245/950/682 15104100079 DC—QF+NR—AA MV
Demographic shift
Children EN/ZH 30041000 4.06/3.02 DC—SF—QF+NR—=MV
Older adulis EN/ZH 300/ 1000 5.93/195 DC—S5F—+QF+NR—-MV
Accent EN/ZH 10001000 348569 DC—SF—QF—+NR—=MV
Linguistic diversity
Short viterances ENFZH/IA/KO 318367/4a67/255 1.2/0.7/1.1/1.0 DC—QF-NR—-MV
Incomplete audio ENZZIVIA/KO 234512511195/396 392119126 DC—QF+NR—-MT—MV
Code-switching (EN+ZHIA/KO FOOT00/700 8.6/11.711.5 DC—QF—=NR—MV
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INEIB{Y (environmental degradation)
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Figure 1: Multilingual ASR robustness under real-world distribution shifts in WildASR. We
evaluate seven ASR systems across four languages and aggregate performance over three OOD di-
mensions. The horizontal line denotes the in-distribution clean-set model-average reference (5.7%),
defined as the average error rate on the FLEURS test set across all models and languages. The
sharp and uneven degradation across OOD conditions shows that human-parity performance on in-
distribution data does not reliably transfer to real-world settings.
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Table 2: Impact of environmental degradations on multilingual ASR performance. Average
error rates across seven ASR models under controlled acoustic perturbations. Results are reported as
MagicData / FLEURS. A denotes the absolute increase in error rates relative to the clean condition.
Bold highlights the largest degradation magnitude per language and datasel.

Perturbations = £ A s

WER (%) A CER (%) A CER (%) A CER (%) A
Original 19.94. 1 -f= 14.6/7.8 e 19.7/5.1 —- 19.5/5.9 —-
Reverberation 31.9/09.5 +12.0/45.3 257130  +10.1/45.2  453/15.5 +255/+104 46.6/15.5 +27.0/49.6
Far-field 26.(/15.8 +6.1/+11.7 23.1/12.3 +8.5/44.5 33.7/13.5 +13.9/4+8.4 40.1/19.1  +20.6/+13.2
Phone (G.711)  20.5/10.4 H).6/+6.3 16.9/8.6 +2.3/4+).8 29.1/6.7 +9.4/41.6 24 8/8.8 +5.3/42.9
Phone (GSM) 22.9/5.2 +3.0/41.1 25.0/9 .4 +10.4/+1.6  33.8/10.5 +14.1/454 47.6/1.9 +28.0/42.0
Noise gap 87.6/6.7 +67.7/+2.5 249132 +10.3/454 138.710.0 +118.9/45.0 1405/128 +121.0/+6.8
Clipping 30.6/15.6 +10.7/+11.5 37.3/179 +22.7/+10.1  52.0/13.6 4323485 46.6/18.5 +27.0/+12.5
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Table 3: ASR performance under demo-
graphic shift. English remains relatively ro-
bust, while Chinese and child speech exhibit
substantially higher error rates.

Accent Children Older
Model ZIH EN ZH EN ZH EN
Nova 2 50.2 66 544 274 516 29
GPT-40 Transcribe 40.7 26 399 204 360 1.1
Gemini 2.5 Pro 499 50 586 25.1 526 1.8
Gemini 3 Pro 625 30 553 182 414 0.7
Qwen2-Audio 7.5 68 234 267 186 1.5
Scribe V1 379 22 651 293 423 08
Whisper Large V3 51.0 4.1 520 21.7 340 0.2
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Table 4: ASR performance and hallucination behavior under linguistic diversity. We can see
that short and truncated inputs induce high error and frequent hallucinations, revealing semantic

failures not captured by lexical metrics alone (EN not applicable for code-switching).

WER/CER/MER (%) HER (%)
Model Category ZH EN JA KO | ZH EN JA KO
Nova 2 code-switch  33.7 - 320 564 | 684 - 58.1 719
short 576 432 568 653 | 526 363 469 596
incomplete  35.0 13,5 372 610 | 381 78 374 568
Gemini 2.5 Pro code-switch ~ 20.7 - 9.8 18.2 7.0 - 94 191
short 40.6 644 48.6 556 | 305 354 28.1 34.1
incomplete 319 153 37 235 | 316 105 328 11.1
Gemini 3 Pro code-switch 7.2 - 9.0 94 3.7 - 63 119
short 339 739 554 478 | 155 273 312 235
incomplete  21.7 10.6  36.7 185 | 169 6.7 256 14.1
GPT-4o Transcribe  code-switch  21.9 - 24.4 299 | 120 - 179 369
short 269 387 373 269 | 21.5 205 219 212
incomplete 254 38.1  26.6 229 | 223 124 26.1 126
Qwen2-Audio code-switch  12.3 - 80.5 2117 | 89 - 35.6 85.7
short 214 40.7 59.2 1026 | 147 233 406 733
incomplete 205 130 2244 34.2 14.7 6.1 21,5 376
Scribe V1 code-switch  10.2 - 22.8 239 7.6 - 20.1  31.7
short 383 572 949 58.3 30.0 385 50.0 326
incomplete 255 129 364 18.8 305 109 385 157
Whisper Large V3 code-switch  12.0 - 22.8 29.6 10.9 - 236 380
short 41.6 398 154.1 92.0 316 214 94 220
incomplete 240 122 26.7 17.7 210 A7 195 129
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Figure 3: ASR error dynamics under
increasing reverberation for Qwen2-

Audio on FLEURS (top: English. bot-
tom: Chinese).
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