A. Appendix

In this appendix, we present additional details and re-
sults that were excluded from the main content due to space
limitations.

A.1. Comparison with baselines

In main text Tab. 1 and 2, we reported results only for
the baselines that ranked in the top five in at least one ex-
periment. Here, we report the complete results for all 33
baselines for near-OOD detection in Tab. 5 and far-OOD
detection in Tab. 6. The key insights for each table are pro-
vided in the caption.

A.2. Per-dataset results

In Sec. 5.1, we reported the average AUROC and FPR95
performance for near-OOD (i.e., Tab. 1) and far-OOD (.e.,
Tab. 2) detection for each ID dataset, averaged across all
OOD datasets corresponding to that ID dataset. Here, we
provide the per-dataset results for each OOD benchmark
corresponding to each ID dataset. Specifically, for CIFAR-
10, we present the FPR95 and AUROC performances in
Tab. 7 and 8, respectively. Similarly, per-dataset results for
CIFAR-100 are reported in Tab. 9 and 10, and for ImageNet-
200, in Tab. 11 and 12. Finally, Tab. 13 reports the per-
dataset results for the experiments conducted for outlier ex-
posure (OE) [14] method using different auxiliary outliers
for training (cf. Sec. 5.4 in the main text).



Table 5. Performance comparison in near-OOD detection. For each column, the top five methods are marked in bold.
Note that N/A indicates that results are not reported in OpenOOD.

OE achieves the best performance with an average FPR9S5 of 34.29, while CRAFT ranks second with an average FPR95 of 46.76.
However, the high performance of OE is later shown to be influenced by a bias toward seen outliers during training, making its results
less reliable (cf. Sec. 5.4 in the main text). CRAFT shows an average improvement of at least 3% over all other baselines that do not rely
on outliers in the more challenging near-OOD detection setting.

Method CIFAR-10 CIFAR-100 ImageNet-200 Average
AUROC 1 FPROS | AUROC 1 FPROS | AUROC 1 FPROS5 | AUROCT  FPR9S |
Post-hoc inference methods
OpenMax [ 1] 87.62+0.29  43.62+227 | 7641+025 56.58£0.73 80.27+£0.10  63.48£0.25 81.43 54.56
MSP [13] 88.03+£0.25 48.17+3.92 | 80.27+0.11 54.80+0.33 | 83.34+0.06 54.82+0.35 83.88 52.60
TempScale [10] 88.09 +£0.31 5096 +4.32 | 80.90+0.07 54.49+0.48 | 83.69+0.04 54.82+0.23 84.23 53.42
ODIN [23] 8287+1.85 76.19+£6.08 | 79.90£0.11 5791 +0.51 80.27 £0.08  66.76 £ 0.26 81.01 66.95
MDS [22] 84.20+240 4990+398 | 58.69+0.09 8353+£0.60 | 61.93+0.51  79.11+0.31 68.27 70.85
MDSEns [22] 60.43+026 92.26+0.20 | 4631+024 95.88+0.04 | 5432+024 91.75+0.10 53.69 93.30
RMDS [29] 89.80 £0.28  38.89+2.39 80.15£0.11 55.46 £ 0.41 82.57+0.25  54.02+0.58 84.17 49.46
Gram [31] 58.66+4.83  90.87 £1.91 51.66+0.77 9228 +0.29 | 67.67+1.07 86.40+1.21 59.33 89.85
EBO [24] 87.58+0.46 6134+£4.63 | 80.91+0.08 5562+0.61 82.50+0.05  60.24 £0.57 83.66 59.07
OpenGAN [19] 5371+7.68 9448 +4.01 6598+ 126  76.52+259 | 59.79+339  84.15+3.85 59.83 85.05
GradNorm [17] 5490+098 94.72+0.82 | 70.13+0.47 85.58+0.46 | 72.75+048  82.67+0.30 65.93 87.66
ReAct [33] 87.11 £0.61 63.56 +7.33 80.77£0.05 56.39+0.34 | 81.87+0.98  62.49+2.19 83.25 60.81
MLS [12] 87.52+047 6132+£4.62 | 81.05+0.07 5547+0.66 | 8290+0.04  59.76 £ 0.59 83.82 58.85
KLM [12] 79.19+080 87.86+6.37 | 76.56+025 77.92+1.31 80.76 £0.08  70.26 £ 0.64 78.84 78.68
VIM [39] 88.68 £0.28  44.84 £231 7498 +0.13  62.63+0.27 | 78.68+024  59.19+0.71 80.78 55.55
KNN [35] 90.64+0.20  34.01 £0.38 80.18 £0.15  61.22+0.14 | 81.57+0.17  60.18 £0.52 84.13 51.80
DICE [34] 7834+0.79  70.04+£7.64 | 79.38+0.23  57.95+0.53 81.78 £0.14  61.88 +0.67 79.83 63.29
RankFeat [32] 79.46+£2.52  60.88+4.60 | 61.88+1.28 80.59+1.10 | 56.92+1.59  92.06+0.23 66.09 77.84
ASH [8] 7527+1.04 8678182 | 7820+0.15 6571+0.24 | 8238+0.19 64.89+0.90 78.62 72.46
SHE [44] 81.54+0.51  79.65+3.47 | 7895+0.18 59.07£0.25 80.18£0.25  66.80 +£0.74 80.22 68.51
GEN [25] 88.20+0.30  53.67+3.14 | 81.31+0.08 54.42+0.33 | 83.68+0.06 5520+0.20 84.40 54.43
ExCeL [18] 86.89 £0.23  66.55+0.43 80.70 £0.06 5521 +0.56 | 82.40+0.04  57.90 +0.40 83.33 59.89
Training methods without outliers
CRAFT (Ours) 91.11 £ 0.04  31.94+1.41 80.90+£0.33  53.73+0.62 | 83.65+0.41 54.62 +0.57 85.22 46.76
ConfBranch [7] 89.84+0.24  31.28+0.66 | 71.60+0.62 7021+0.83 | 79.10+£0.24  61.44+0.34 80.18 5431
G-ODIN [15] 89.12+£0.57  4554+252 | 77.15+£0.28 67.58+098 | 77.28+0.10  69.87 +0.46 81.18 61.00
CSI [36] 89.51£0.19  33.66+0.64 | 71.45+£0.27 70.26 £0.56 N/A N/A 80.48 51.96
ARPL [4] 87.44+£0.15 40.33+0.70 | 7494+£093 61.56+1.81 82.02+0.10  55.74+0.70 81.47 52.54
MOS [16] 71.45+3.09 7872+586 | 80.40+0.18  56.05+1.01 69.84+046  71.60+0.48 73.90 68.79
LogitNorm [40]  92.33+0.08 29.34+0.81 | 7847+0.31  62.89+0.57 82.66+£0.15  56.46 +£0.37 84.49 49.56
CIDER [27] 90.71+£0.16 32.11+£094 | 73.10+0.39  72.02+0.31 80.58 £1.75  60.10+0.73 81.46 54.74
Training methods with outliers

OE [14] 94.82+0.21 19.84+095 | 8830+0.10 30.73+0.11 | 84.84+0.16 52.30 +0.67 89.32 34.29
MCD [43] 91.03+0.12  30.17+0.06 | 77.07+032 55.88+0.85 | 83.62+0.09 54.71+0.83 83.91 46.92
UDG [42] 89.91+£0.25 3534+095 | 78.02+£0.10 61.42+048 | 7430+1.63 68.89+1.72 80.74 55.22
MixOE [45] 88.73+0.82 5145+7.78 | 80.95+0.20 5522+0.49 82.62+0.03  57.97 £0.40 84.10 54.88




Table 6. Performance comparison in far-OOD detection. For each column, the top five methods are marked in bold.
Note that N/A indicates that results are not reported in OpenOOD.

CRAFT ranks fourth in AUROC with an average of 88.95 and fifth in FPR95 with an average of 34.64 in far-OOD detection. LogitNorm
and G-ODIN exhibit the best performance, surpassing CRAFT by approximately 3% in terms of FPR95. Despite this, CRAFT
outperforms LogitNorm on CIFAR-100 and G-ODIN on CIFAR-10. Notably, on CIFAR-100 and ImageNet-200, CRAFT outperforms OE,
which uses outliers for training.

Method CIFAR-10 CIFAR-100 ImageNet-200 Average
AUROC 1 FPROS | AUROC 1 FPROS | AUROC 1 FPROS | AUROC 1T  FPR9S |
Post-hoc inference methods
OpenMax [ 1] 89.62 +0.19 29.69 +1.21 79.48 +0.41 5450+0.68 | 90.20+0.17  33.12+0.66 86.43 39.10
MSP [13] 90.73 £ 0.43 31.72 £ 1.84 7776 £044  58.70+£1.06 | 90.13+£0.09 3543 +0.38 86.21 41.95
TempScale [10] 90.97 £0.52 33.48 £2.39 78.74 £ 0.51 57.94+1.14 | 90.82+0.09  34.00 £0.37 86.84 41.81
ODIN [23] 87.96 £0.61 57.62 £4.24 79.28 £0.21 58.86+0.79 | 91.71+0.19  34.23 £1.05 86.32 50.24
MDS [22] 89.72 +1.36 32.22+3.40 69.39+1.39  7226+1.56 | 7472+026  61.66+0.27 77.94 55.38
MDSEns [22] 73.90 +0.27 61.47 +0.48 66.00+0.69 66.74+1.04 | 69.27+0.57  80.96+0.38 69.72 69.72
RMDS [29] 9220 +0.21 25.35+£0.73 82.92+042 52.81+0.63 | 88.06+0.34 32.45+0.79 87.73 36.87
Gram [29] 71.73 £3.20 7234 +6.73 7336+1.08 64.44+£237 | 71.19+£0.24 84.36+0.78 72.09 73.71
EBO [24] 91.21 £0.92 41.69 +5.32 79.77 £ 0.61 56.59+1.38 | 90.86+0.21 34.86 + 1.30 87.28 44.38
OpenGAN [19] 5461 +155 8352+11.63 | 67.88+7.16 7049+7.38 | 73.15+4.07 64.16+9.33 65.21 72.72
GradNorm [17] 57.55+3.22 91.90 +2.23 69.14+1.05 83.68+1.92 | 84.26+0.87 66.45+0.22 70.32 80.68
ReAct [33] 90.42 + 1.41 4490 +8.37 80.39£0.49  5420+1.56 | 92.31+£0.56  28.50 +0.95 87.71 42.53
MLS [12] 91.10 £ 0.89 41.68 £5.27 79.67+£0.57 56.73+£133 | 91.11+0.19  34.03+1.21 87.29 44.15
KLM [12] 82.68 +0.21 78.31 +4.84 76.24+0.52  71.65+2.01 88.53+0.11  40.90 +1.08 82.48 63.62
VIM [39] 93.48 +0.24 25.05+0.52 81.70+£0.62  50.74+1.00 | 91.26+0.19  27.20 +£0.30 88.81 34.33
KNN [35] 92.96 +0.14 24.27 £ 0.40 82.40+0.17 53.65+0.28 | 93.16 £0.22  27.27 +0.75 89.51 35.06
DICE [34] 84.23 £ 1.89 51.76 £4.42 80.01 £0.18  56.25+0.60 | 90.80 £0.31 36.51 £1.18 85.01 48.17
RankFeat [32] 75.87 £5.06 57.44 £7.99 67.10£ 142  69.45+1.01 38.22+385 97.72+0.75 60.40 74.87
ASH [8] 78.49 +2.58 79.03 +4.22 80.58 £0.66 5920246 | 93.90+0.27 27.29+1.12 84.32 55.17
SHE [44] 85.32+1.43 66.48 +5.98 76.92+1.16  64.12+2.70 | 89.81+0.61 42.17+1.24 84.02 57.59
GEN [25] 91.35 £0.69 34.73 £ 1.58 79.68£0.75  56.71+£1.59 | 91.36+0.10  32.10+0.59 87.46 41.18
ExCeL [ 18] 91.69 £0.18 40.03 +0.84 82.04+0.90 5224+190 | 91.97+0.27  28.45+0.80 88.57 40.24
Training methods without outliers
CRAFT (Ours) 93.94 +0.20 19.40 + 0.88 82.03+0.34 51.86+0.49 | 90.88+0.89 32.67+1.13 88.95 34.64
ConfBranch [7] 92.85+0.29 21.48 +0.94 6890+ 1.83  71.82+3.39 | 90.43+0.18 34.75+0.63 84.06 42.68
G-ODIN [15] 95.51+0.31 21.45+191 85.67+1.58 42.68+3.19 | 9233+0.11 30.18+0.49 91.17 31.44
CSI [36] 92.00 +0.30 26.42 £0.29 66.31 +1.21 76.92 +1.29 N/A N/A 79.16 51.67
ARPL [4] 89.31 £0.32 3239 £0.74 73.69+1.80 63.14+£2.53 89.23 £0.11 36.46 +0.08 84.08 44.00
MOS [16] 76.41 +5.93 62.90 + 6.62 80.17 £ 1.21 57.28+3.29 | 80.46+092 51.56+0.42 79.01 57.25
LogitNorm [40]  96.74 + 0.06 13.81 +0.20 81.53+1.26 53.61+345 | 93.04+0.21  26.11 £0.52 90.44 31.18
CIDER [27] 94.71 + 0.36 20.72 + 0.85 80.49 £0.68  54.22+1.24 | 90.66+1.68  30.17 +2.75 88.62 35.04
Training methods with outliers

OE [14] 96.00 + 0.13 13.13 £0.53 8141+1.49 5482+279 | 89.02+0.18 34.17+0.56 88.81 34.04
MCD [43] 91.00 + 1.10 32.03 £4.21 7472+0.78  5439+1.34 | 8894+0.10 29.93+0.30 84.89 38.78
UDG [42] 94.06 = 0.90 20.35 +2.41 79.59+1.77  59.00 £3.35 82.09£2.78  62.04 £5.99 85.25 47.13
MixOE [45] 91.93 £0.69 33.84 £4.77 7640+ 1.44  63.88 £2.48 88.27 £0.41 40.93 £0.29 85.53 46.22




Table 7. FPR95 (% J) of various methods for different OOD datasets when CIFAR-10 is ID.
For each column, the top five methods are marked in bold. CRAFT ranks within the top five methods in all three near-OOD detection
scenarios and in three out of five far-OOD detection scenarios.

Method Near OOD Far OOD
CIFAR-100 TIN Average MNIST SVHN Textures Places365 Average
Post-hoc inference methods
OpenMax [1] 48.06 £3.25  39.18+1.44  43.62+2.27 | 2333+4.67 2540+147 31.50+4.05 38.52+227 29.69+1.21
MSP [13] 53.08+4.86 4327+3.00 48.17+£3.92 | 23.64+5.81 2582+ 1.64 3496+4.64 42.47+3.81 31.72+1.84
TempScale [10] 55.81+5.07 46.11+3.63 5096+432 | 2353+7.05 2697+265 38.16+589 4527+450 33.48+£2.39
ODIN [23] 77.00+£574  7538+642  76.19+6.08 2383+123 68.61+£0.52 67.70+11.1 7036 +6.96  57.62+4.24
MDS [22] 52.81+£3.62  46.99+436 49.90+3.98 2730+£3.55  2596+252 27.94+420 47.67+4.54  32.22+3.40
MDSEns [22] 91.87+£0.10  92.66+0.42  92.26+0.20 1.30 £ 0.51 7434+1.04 76.07+£0.17 9416033 61.47+£0.48
RMDS [29] 4386+3.49 3391+139 38.89+239 | 2149+232 2346+148 25254053 31.20+028 2535%0.73
Gram [31] 91.68+224  90.06+1.59  90.87+1.91 7030+£896  3391+174 94.64+271 9049+193 72.34+6.73
EBO [24] 66.60 £4.46  56.08+4.83  61.34+4.63 2499129  35.12+6.11 51.82+6.11 5485+6.52 41.69+5.32
OpenGAN [19] 94.84+3.83  94.11+4.21 94.48 £4.01 79.54+19.7  7527+£269 8395+149 9532+445 83.52+11.6
GradNorm [17] 9454 +1.11 9489+0.60 94.72+0.82 | 8541+£4.85 91.65+242 98.09+049 9246+2.28 91.90+2.23
ReAct [33] 6740+7.34  59.71+7.31 63.56 +7.33 33.77+18.0 5023+159 5142+114 4420+335 4490+8.37
MLS [12] 66.59+4.44  56.06+4.82 6132+4.62 | 2506+129 3509+£6.09 51.73+6.13  54.84 +6.51 41.68 +5.27
KLM [12] 90.55+5.83  85.18%+7.60 87.86+6.37 | 76.22+12.1 59.47+7.06 81.95+£9.95 9558+2.12  78.31+4.84
VIM [39] 49.19+3.15 4049+1.55 44.84+£231 18.36 £ 1.42 19.29 £ 0.41 21.14+1.83 4143+2.17 25.05+0.52
KNN [35] 37.64 +0.31 30.37+0.65 34.01+0.38 20.05+1.36 2260+1.26 24.06+0.55 3038+0.63 2427 +0.40
DICE [34] 7371+£7.67 6637+7.68 70.04+7.64 | 30.83+105 36.61+4.74 6242+479 77.19+12.6 51.76+4.42
RankFeat [32] 65.32+348 5644+576 60.88+4.60 | 61.86+12.8 6449+738 59.71+9.79 43.70+7.39  57.44+7.99
ASH [8] 87.31+2.06 86.25+1.58 86.78+1.82 | 70.00+10.6 83.64+6.48 8459+1.74 77.89+728  79.03+£4.22
SHE [44] 81.00+3.42  7830+£3.52 79.65+347 | 4222+20.6 62.74+4.01 84.60 £530 76.36+532  66.48 £598
GEN [25] 58.75+397 4859+234  53.67+3.14 | 23.00+7.75 28.14%259 40.74+6.61 47.03+3.22 3473+1.58
ExCeL [18] 71.16 134  6142+026 66.55+0.43 1546 +£1.89 3178 +3.65 53.67+2.19 55.09+1.12 40.03+0.84
Training methods without outliers
CRAFT (Ours) 36.61+2.93 27.28+0.09 31.94+1.41 17.13 £0.99 1458 +4.62  20.78+0.04 25.12+0.15 19.40 +0.88
ConfBranch [7] 3444 +0.81 28.11%0.61 31.28 +0.66 1579 £2.00 14.06 +0.84 27.24+132 28.85+1.03 21.48+0.94
G-ODIN [15] 4886 £291 4221218  4554%2.52 4.53 £2.08 10.72+£0.88  27.27+6.73 4330+357 2145+191
CSI[36] 37.57+0.89  29.74+042  33.66+0.64 | 24.41+1.57 1756 +0.12  2895+1.33  3476+152 26.42+0.29
ARPL [4] 4338+0.37 3728121 40.33+0.70 | 21.49+£2.03 3568+348 3519%+1.79 37.21+0.80 32.39+0.74
MOS [16] 79.38+£5.06 78.05+6.69  78.72+5.86 | 6595+17.5 57.79+579 76.78+386 51.09+1.33  62.90+6.62
LogitNorm [40] | 34.37+130 24.30+0.54 29.34 +0.81 3.93 +1.99 8.33+1.78 21.94+0.85 21.04+0.71 13.81+0.20
CIDER [27] 35.60+0.78 28.61+1.10 32.11+0.94 | 24.76+2.82 8.04 + 0.43 25.05+329  25.03+1.36 20.72+0.85
Training methods with outliers

OE [14] 36.71 £2.06 297 +1.17 19.84 £0.95 | 24.67 £2.55 1.25 £ 0.36 12.07+£2.14 1453+2.80 13.13+0.53
MCD [43] 3436 +0.37 2598+0.44 30.17+£0.06 | 62.11+11.8 1943+593  2251+5.16 2410+£1.58 32.03+421
UDG [42] 40.75+£0.69  29.93+1.27 3534+0.95 16.61 £5.14 1739+7.87 19.70+1.89 27.70+1.80 20.35+2.41
MixOE [45] 58.29+825 44.62+7.57 51.45+7.78 3828+ 134  2036+3.99 33.19+428 43.54+495 33.84+477




Table 8. AUROC (% 7) of various methods for different OOD datasets when CIFAR-10 is ID.
For each column, the top five methods are marked in bold. CRAFT ranks within the top five methods in all three near-OOD detection
scenarios and in one out of five far-OOD detection scenarios.

Method Near OOD Far OOD
CIFAR-100 TIN Average MNIST SVHN Textures Places365 Average
Post-hoc inference methods

OpenMax [1] 86.91 +£0.31 88.32+0.28  87.62+0.29 | 90.50+0.44 89.77+045  89.58+0.60 88.63+0.28  89.62+0.19
MSP [13] 87.19+033  88.87+0.19 88.03+0.25 92.63+1.57 9146+040 89.89+0.71 88.92+0.47  90.73+043
TempScale [10] 87.17+0.40  89.00+0.23  88.09 +0.31 93.11+1.77 91.66+0.52 90.01 +£0.74  89.11+£0.52  90.97 +0.52
ODIN [23] 82.18+1.87 83.55+1.84 82.87+1.85 9524 +196 84.58+0.77 86.94+226 85.07+1.24 87.96+0.61
MDS [22] 83.59+£227  84.81+£253  8420+240 | 90.10+241 91.18£0.47  92.69+1.06 8490+254  89.72+1.36
MDSEns [22] 61.29+0.23 59.57+£0.53 6043+026 | 99.17+041 66.56+0.58 77.40+£0.28 5247+0.15 73.90+0.27
RMDS [29] 88.83+0.35 90.76 £0.27  89.80+0.28 9322+080 91.84+0.26 9223+023 91.51+0.11 9220 +0.21
Gram [31] 5833+4.49 5898+5.19 58.66+4.83 | 72.64+234 91.52+445 62.34+827 6044+341 71.73+£3.20
EBO [24] 86.36 £0.58  88.80+£0.36 87.58+046 | 9432+253 91.79+098 89.47+0.70 89.25+0.78  91.21£0.92

OpenGAN [19] 52.81+7.69 54.62+7.68  53.71+7.68 56.14 +24.1 52.81+27.6 56.14+183  5334+579 5461155
GradNorm [17] 54.43+£1.59  5537+041 54.90 £0.98 63.72+737 5391£636 52.07+4.09 60.50£533  57.55+322

ReAct [33] 8593+0.83 83.29+044  87.11+0.61 92.81+3.03 89.12+£3.19 8938+1.49 9035+0.78  90.42+1.41
MLS [12] 86.31+0.59  88.72+0.36  87.52+047 94.15+2.48  91.69+0.94  89.41+0.71 89.14+£0.76  91.10+0.89
KLM [12] 77.89+0.75 80.49+£085 79.19+0.80 | 85.00+£2.04 8499+1.18 8235+0.33 7837+0.33  82.68+0.21
VIM [39] 87.75+0.28  89.62+0.33  88.68+£0.28 9476 £0.38  9450+048  9515+0.34 89.49+039 93.48+0.24
KNN [35] 89.73+0.14 91.56+026 90.64+0.20 | 9426+038 92.67+030 93.16+024 91.77+0.23 92.96+0.14
DICE [34] 7701 +0.88  79.67+087  7834+0.79 | 9037597 90.02+1.77 81.86+235 74.67+498  8423+1.89
RankFeat [32] 7798 +224  8094+£280 79.46+2.52 | 7587+£522 68.15+744 7346+649 8599+3.04 7587+5.06
ASH [8] 74.11+£155 7644 £0.61 7527+1.04 | 83.16+x4.66 73.46+6.41 7745+239  79.89+3.69  78.49£258
SHE [44] 80.31 £0.69  82.76+043  81.54+0.51 90.43+4.776  86.38+1.32 8157121 82.89£1.22 8532+143
GEN [25] 8721036  89.20+£0.25 8820+0.30 | 93.83+2.14 9197066 90.14+0.76 89.46+0.65 91.35+0.69
ExCeL [18] 8531+0.26 83.48+0.19 86.89+023 | 9587045 91.40+143 89.66+0.64 89.84+041  91.69+0.18

Training methods without outliers

CRAFT (Ours) 90.18+0.14  92.04+0.06 91.11+£0.04 | 9459+0.02 9494+1.10 9346+029 92.77+0.10  93.94 +0.20
ConfBranch [7] 88.91+0.25 90.77+0.25 89.84+0.24 | 9449+0.77 9542+0.35 91.10+0.41] 90.39+0.40  92.85+0.29
G-ODIN [15] 88.14+0.60  90.09+0.54  89.12+0.57 | 98.95+£0.53 97.76 £0.14 95.02+1.10 90.31+0.65 9551 +0.31

CSI [36] 88.16+0.16  90.87+0.23  89.51+0.19 | 9255+1.15 95.18£0.45 90.71+£0.44  89.56+0.51  92.00 £ 0.30
ARPL [4] 86.76 £0.16  88.12+0.14  87.44+0.15 | 92.62+0.88 87.69+0.97 8857+043 8339+0.16 89.31+0.32
MOS [16] 70.57+3.04 7234+3.16 7145+3.09 | 7481+10.1 73.66+9.14 7035+3.11 86.81+185 7641+593
LogitNorm [40] | 90.95+0.22  93.70£0.06 92.33+£0.08 | 99.14+045 9825+041 9477043 94.79x0.16 96.74 = 0.06
CIDER [27] 89.47+0.19 9194019 90.71+0.16 | 93.30+1.08 98.06+0.07 93.71+£039 93.77+0.68 94.71 £ 0.36
Training methods with outliers
OE [14] 90.54£0.53  99.11+£0.34 94.82+0.21 | 90.22+1.31  99.60 £0.14  97.58+0.27 96.58+£0.70  96.00 £ 0.13
MCD [43] 89.88£0.07 92.18+0.18 91.03£0.12 | 8422210 93.76+230 9335+130 92.66+0.36 91.00+1.10
UDG [42] 88.62+0.32 9120020 89.91+0.25 | 95.81£1.52 94.55+£227 9392044 91.97+041  94.06 £ 0.90

MixOE [45] 87.47+097  90.00+0.73  88.73+0.82 | 91.66+2.21 93.82+1.27 91.84+0.51 90.38 +0.55  91.93 +0.69




Table 9. FPR95 (% | ) of various methods for different OOD datasets when CIFAR-100 is ID.
For each column, the top five methods are marked in bold. CRAFT ranks within the top five methods in all three near-OOD detection
scenarios and in two out of five far-OOD detection scenarios.

Method Near OOD Far OOD
CIFAR-10 TIN Average MNIST SVHN Textures Places365 Average
Post-hoc inference methods

OpenMax [1] 60.17+0.97  52.99 £0.51 56.58 £0.73 53.82+4.74 5320+£1.78  56.12+1091 5485+142  54.50 £0.68
MSP [13] 5891+0.93 50.70+0.34 54.80+0.33 | 57.23+4.68 59.07+2.53 61.88+1.28 56.62+0.87 58.70 +1.06
TempScale [10] 58.72+0.81 50.26+0.16 54.49+0.48 | 56.05+4.61 57.71+2.68 61.56+143 5646+094 5794+1.14
ODIN [23] 60.64 £0.56  55.19+£0.57 5791051 4594 +£3.29 67.41+£388 6237296 59.71+0.92  58.86+0.79
MDS [22] 88.00+0.49  79.05+£1.22 8353+0.60 | 71.72+294 67.21+6.09 7049+248 79.61+034  72.26+1.56
MDSEns [22] 9594 +0.16 9582+0.12  95.88+0.04 2.83 +0.86 82.57+258 84.94+0.83 96.61+0.17 66.74£1.04
RMDS [29] 61.37+0.24  49.56+0.90 55.46+041 52.05+6.28 51.65+3.68 53.99+1.06 53.57+0.43 52.81+0.63
Gram [31] 92.71+0.64 91.85+0.86 92.28+0.29 | 53.53+7.45 20.06+1.96 89.51+2.54 94.67+0.60 64.44+237
EBO [24] 59.21+£0.75  52.03+0.50 55.62+0.61 52.62+383  53.62+3.14 6235+2.06 57.75+0.86  56.59+1.38

OpenGAN [19] 7883+£394  7421+125 76524259 63.09+233  7035+2.06 7477178 7375+832 70.49+7.38
GradNorm [17] 8430+036  86.85+0.62  85.58+0.46 8697 +1.44 6990794  92.51+0.61 85.32+£0.44  83.68+1.92

ReAct [33] 61.30+043 5147+£047 5639+034 | 56.04+566 5041%£202 5504+0.82 5530041 54.20+*1.56
MLS [12] 59.11+£0.64 51.83+0.70 5547+0.66 | 52.95+3.82 5390+3.04 6239%2.13 57.68+0.91 56.73 +1.33
KLM [12] 84.77+£295 71.07+£0.59  77.92+131 73.09+6.67 5030+7.04 81.80+5.80 81.40+158  71.65+2.01
VIM [39] 70.59+0.43  54.66+042 62.63+0.27 | 4832+1.07 46.22+546 46.86+229 61.57+0.77  50.74 £1.00
KNN [35] 72.80+0.44  49.65+0.37 61.22+0.14 | 4858+4.67 51.75+£3.12 53.56+2.32 60.70+1.03  53.65+0.28
DICE [34] 6098 +1.10 54.93+0.53  57.95+0.53 51.79+3.67 49.58+3.32 6423+1.65 5939%125 56.25+0.60
RankFeat [32] 8278 £1.56  7840+0.95 8059+1.10 | 75.01 +£5.83 5849+230 66.87+3.80 77.42+196 69.45+1.01
ASH [¢] 68.06+0.44  6335+090 6571024 | 66.58+3.88 46.00+£2.67 61.27+274 6295+0.99  59.20 £2.46
SHE [44] 60.41 +£0.51 57774 £0.73  59.07£0.25 5878 £2.770  59.15£7.61 7329+£322  6524+£098  64.12+2.70
GEN [25] 58.87+£0.69 49.98+0.05 54.42+0.33 | 53.92+571 5545+276  61.23+£140 5625+1.01  56.71 £1.59
ExCeL [18] 61.07+081 4935+£031 5521+056 | 54.67+586 4513+033 51.14+0.14 58.02+128  52.24+1.90

Training methods without outliers

CRAFT (Ours) 59.19+0.64 48.26+1.21 53.73+£0.62 | 4895+190 4750+522 5697+1.77 54.02+0.30 51.86 +0.49
ConfBranch [7] 7456122  6586+056 7021+0.83 | 5595+6.15 7601123 8543+1.17 69.90+028  71.82+3.39
G-ODIN [15] 78.82+1.86 5634+045 67.58+098 | 27.19+6.24 42.68+5.74 3583+1.15 65.03+1.16 42.68+3.19

CSI [36] 72.62+£049 67.90+£0.64 7026+0.56 | 80.54+4.87 6721+335 9051147 69.41+£0.58  76.92+1.29
ARPL [4] 64.84+1.25 58274240 61.56+1.81 | 59.12+8.04 59.76+158 71.66+181  62.01+0.89 63.14£2.53
MOS [16] 60.60+1.47  5149+0.69 56.05+1.01 5270 +3.81  5633+846 61.24+206 5886+041  57.28+3.29
LogitNorm [40] | 73.88+121  51.89+0.10 62.89+0.57 | 34.12+832 4752+8.02 7738+299 5544145 53.61 £3.45
CIDER [27] 8271125 6133+0.64 7202+031 | 7532+421 17.82+£280 5443+£256 69.30+181 54.22+124
Training methods with outliers
OE [14] 61.26 +0.22 0.21 £ 0.01 30.73£0.11 | 5331991 51.84+345 5583 +1.82 5830+0.72 54.82+2.79
MCD [43] 62.65+0.54 4910129 5588+0.85 | 62.78+291 43.71£3.73 56.89+£0.64 54.17+1.13 5439134
UDG [42] 66.40+0.51 5643+0.68 6142+048 | 4514£128 59.67+£562 71.33£359 59.85+£057 59.00+£3.35

MixOE [45] 61.12+1.08 4932+£036 5522+049 | 5949+7.74 73.09+4.00 66.04+0.98 5693+0.78  63.88 +2.48




Table 10. AUROC (% 1) of various methods for different OOD datasets when CIFAR-100 is ID.
For each column, the top five methods are marked in bold. CRAFT ranks within the top five methods in one out of three near-OOD
detection scenarios and in three out of five far-OOD detection scenarios.

Method Near OOD Far OOD
CIFAR-10 TIN Average MNIST SVHN Textures Places365 Average
Post-hoc inference methods

OpenMax [1] 7438 +0.37 78.44+0.14 76.41+0.25 76.01 £1.39  82.07+£1.53 80.56+0.09 79.29+0.40  79.48 +0.41
MSP [13] 7847 +0.07 82.07+0.17 80.27+0.11 76.08 +£1.86  7842+0.89 77.32+0.71 79.22+0.29 77.76 +0.44
TempScale [10] 79.02+0.06 82.79+0.09 80.90+0.07 | 77.27+1.85 79.79+1.05 78.11+0.72 79.80+0.25 78.74+0.51
ODIN [23] 78.18 £0.14  81.63+0.08  79.90+0.11 83.79+131 7454+0.76  79.33+£1.08 79.45+026  79.28£0.21
MDS [22] 55.87+0.22 61.50+£0.28  58.69+0.09 | 67.47+0.81 70.68 £6.40  76.26+0.69  63.15+0.49  69.39 £1.39
MDSEns [22] 43.85+0.31 48.78£0.19  4631+0.24 | 98.21+0.78 53.76+£1.63 69.75+1.14 4227+0.73  66.00 + 0.69
RMDS [29] 77.75+£0.19  8255+0.02 80.15+0.11 7974 £2.49  84.89+1.10 83.65+0.51 83.40+0.46  82.92+0.42
Gram [31] 4941+0.58 5391+1.58 51.66+0.77 80.71+4.15 95.55+0.60 70.79+1.32 4638+1.21 73.36+1.08
EBO [24] 79.05+0.11 8276 +0.08 80.91+0.08 | 79.18+1.37 82.03+1.74 7835%+0.83  79.52+0.23  79.77+0.61

OpenGAN [19] 63.23+244  68.74+£229 6598126 68.14+ 188  6840+2.15 6584+343 69.13+7.08 67.88+7.16
GradNorm [17] 7032+020 69.95+£0.79  70.13+0.47 6535+1.12  7695+£473 6458+0.13 69.69£0.17  69.14 +1.05

ReAct [33] 78.65+0.05  82.88+0.08 80.77+0.05 | 7837£1.59 83.01+097 80.15+046 80.03+0.11 80.39+0.49
MLS [12] 7921 +£0.10 8290+0.05 81.05+0.07 | 7891147 81.65+149 7839+0.84 79.75+0.24  79.67+0.57
KLM [12] 7391+0.25 79.22+£0.28  76.56+0.25 | 74.15£259 7934+044  7577+£045 75.70+£0.24 7624 +0.52
VIM [39] 7221 £0.41 77776 £0.16  74.98 £0.13 81.89+1.02 83.14+3.71 8591+0.78 75.85+0.37 81.70£0.62
KNN [35] 77.02+0.25 83.34%0.16 80.18+0.15 8236+1.52 84.15+1.09 83.66+0.83 79.43+047  82.40%0.17
DICE [34] 78.04+0.32 80.72+030  79.38+0.23 | 79.86+1.89 8422+200 77.63+034 7833+0.66 80.01%0.18
RankFeat [32] 58.04+236 65.72+0.22 61.88+1.28 63.03+386  72.14+139 69.40+3.08 63.82+1.83 67.10+1.42
ASH [¢] 7648030  79.92+020 7820%0.15 | 77.23+0.46 85.60+1.40 80.72+0.70 78.76+0.16  80.58 £0.66
SHE [44] 78.15+£0.03  79.74+£036  78.95+£0.18 7676 £1.07  80.97+3.98 73.64+128  76.30+0.51 76.92+1.16
GEN [25] 79.38+0.04 83.25+0.13 81.31%0.08 | 7829+2.05 8141%150 78.74+0.81 80.28+0.27 79.68 £0.75
ExCeL [18] 78.14+0.09 83.26+0.03 80.70+0.06 | 7899+1.73  8591+0.73 83.28+0.58 79.98+0.57 82.04 +£0.90

Training methods without outliers

CRAFT (Ours) 78.67+0.21 83.14+0.73 80.90+0.33 | 80.34+1.84 8516+1.15 8091+045 81.71+0.12  82.03+0.34
ConfBranch [7] 68.80+0.73 7441054 71.60£0.62 | 7429+444 6551807 6539+0.16 7042+0.26  68.90 +1.83
G-ODIN [15] 73.04+039 81.26+029 77.15+0.28 | 91.15+2.86 83.74%+3.10 89.62+0.36 78.17+0.62  85.67 +1.58

CSI [36] 69.50+0.43  7340+0.13  7145+0.27 | 51.79+£6.77 80.24+180 6222+£098 70.99+0.54  66.31+1.21
ARPL [4] 7338078 7650+ 1.11  7494+093 | 73.77+589 7645+1.00 69.93+133 74.62+057  73.69+1.80
MOS [16] 78.54+0.13  8226+025 8040+0.18 | 80.68+1.65 81.59+3.81 79.92+0.57 7850+034  80.17+1.21
LogitNorm [40] | 74.57+0.39  82.37+0.24  7847+031 | 90.69+1.38 8280+4.57 7237+0.67 80.25+0.61 81.53+1.26
CIDER [27] 67.55+0.60 78.65+035 73.10+0.39 | 68.14+398 97.17+£0.34 82.21+193 7443+0.64  80.49 +0.68
Training methods with outliers
OE [14] 76.70£0.19  99.89£0.02 88.30+0.10 | 80.68+5.82 8437134 82.18+0.68 7839041 81.41 %149
MCD [43] 7540046  7875+021 77.07+0.32 | 68.25+1.99 7592+037 77.07£0.76  77.65£0.09  74.72£0.78
UDG [42] 75.15£0.15 80.90+021 78.02+0.10 | 83.88+598 7980+1.61 7557+0.80 79.11%£0.17 79.59+1.77

MixOE [45] 78.17+029  83.73+0.12  80.95+0.20 | 76.06+5.52 7228 +0.81 77.34 +0.91 79.92+030 7640+ 1.44




Table 11. FPR9S5 (% |) of various methods for different OOD datasets when ImageNet-200 is ID.
For each column, the top five methods are marked in bold. Note that N/A indicates that results are not reported in OpenOOD. CRAFT
ranks within the top five methods in two out of three near-OOD detection scenarios.

Method Near OOD Far OOD
SSB-hard NINCO Average iNaturalist Textures Openlmage-O Average
Post-hoc inference methods
OpenMax [1] 7237 +0.11 5459+0.54 63.48+0.25 2453+096  36.80+0.55 38.03+£0.49 33.12+0.66
MSP [13] 66.00 £0.10  43.65+0.75 54.82+0.35 | 2648+0.73  44.58 £0.68 35.23+0.18 35.43+0.38
TempScale [10] 66.43+026 4321+0.70 54.82+0.23 | 2439+0.79 43.57+0.77 34.04 £0.31 34.00 + 0.37
ODIN [23] 7351+0.38  60.00+080 66.76+0.26 | 22.39+1.87 4299+ 156 37.30 £0.59 3423 £1.05
MDS [22] 83.65+047  7457+0.15  79.11+0.31 58.53+0.75 58.16+0.84 68.29 +0.28 61.66 +£0.27
MDSEns [22] 92.13+0.05 91.36+£0.16 91.75+0.10 | 83.37+0.70  72.27+0.48 87.26 +0.10 80.96 +0.38
RMDS [29] 6591+0.27 4213+1.04 54.02%0.58 | 2470+090 37.80+1.32 34.85+0.31 32.45+0.79
Gram [31] 85.68+0.85 87.13+1.89 86.40+1.21 85.54+040  80.87+1.20 86.66 + 1.27 84.36 +£0.78
EBO [24] 69.77+0.32  50.70+0.89  60.24+0.57 | 2641+2.29 4143+1.85 36.74 £ 1.14 34.86 + 1.30
OpenGAN [19] 88.07+223  80.23+5.71 84.15+3.85 60.13+9.79  66.00 £9.97 66.34 + 8.44 64.16 £9.33
GradNorm [17] 82.17+0.62  83.17+0.21 82.67+0.30 | 61.31+2.86  66.88+3.59 71.16 £0.23 66.45 +£0.22
ReAct [33] 7151 +1.92  5347+246  6249+2.19 | 2297+225 29.67+1.35 32.86 + 0.74 28.50 +0.95
MLS [12] 69.64+037 49.87+0.94 59.76+£0.59 | 25.09+2.04 41.25+1.86 35.76 £0.74 34.03+1.21
KLM [12] 78.19+230  6233+£2.66 70.26+0.64 | 26.66 +1.61 50.24 £ 1.26 45.81 £0.59 40.90 + 1.08
VIM [39] 7128049  47.10£1.10  59.19+0.71 27.34+038  20.39 £0.17 33.86 £0.63 27.20 £ 0.30
KNN [35] 73.71+031  46.64+0.73  60.18+0.52 | 2446+1.06 24.45+0.29 3290+ 1.12 27.27 £0.75
DICE [34] 70.84+030 5291+1.20 61.88+0.67 | 29.66+2.62  40.96 +1.87 3891 +1.16 36.51+1.18
RankFeat [32] 90.79+0.37  93.32+0.11  92.06+0.23 98.00+0.80  99.40 +0.68 95.77 £ 0.85 97.72 +0.75
ASH [8] 72.14+097  57.63+£0.98  64.89+090 | 2249+224  25.65+0.80 33.72£0.97 27.29 £1.12
SHE [44] 72.64+£030 60.96+1.33 66.80+0.74 | 3438+348 4558+2.42 46.54 +1.34 42.17+1.24
GEN [25] 66.79+0.26  43.61+0.61 5520+020 | 22.03£0.98 42.01+0.92 32.25+0.31 32.10 +0.59
ExCeL [18] 69.28+0.60 4651 +0.20 57.90+0.40 | 22.29+1.00 30.14 +0.64 32.91+0.76 28.45 + 0.80
Training methods without outliers
CRAFT (Ours) 69.07+0.39 4040 +1.13  54.62+0.57 | 24.89+1.33 38.73+4.55 3348 +1.74 32.67+1.13
ConfBranch [7] 7224 +037  50.63+£0.60 61.44+034 | 23.84+040 42.42+2.27 37.99 £0.09 34.75+0.63
G-ODIN [15] 7823+0.70  61.52+0.64 69.87+046 | 26.13+0.77 2898 +1.15 3543 +0.43 30.18 +0.49
CSI[36] N/A N/A N/A N/A N/A N/A N/A
ARPL [4] 65.73+0.51 4575+0.89  55.74+0.70 | 29.32+0.64 42.87+1.09 37.20 £ 0.69 36.46 +0.08
MOS [16] 7435+032 68.85+0.68 71.60+048 | 49.55+0.73  51.27+1.02 53.86 +0.30 51.56 £0.42
LogitNorm [40] 67.46 £0.21 4546+0.69  56.46 +£0.37 1570 £0.61  32.13 +0.67 30.49 + 0.62 26.11 £ 0.52
CIDER [27] 75.50+0.68  44.69+0.88  60.10 +0.73 26.54+227  31.51+3.68 32.47 +2.40 30.17 +2.75
Training methods with outliers

OE [14] 64.67 +£0.25 3993+1.13 52.30+0.67 | 27.03+047 41.92+1.69 33.56 £0.46 34.17 +0.56
MCD [43] 65.69+0.36 43.74+132 54.71+0.83 | 21.74+031 38.11+0.93 29.93 +0.19 29.93 +0.30
UDG [42] 7584+186 61.94+1.61 6889172 | 49.26+7.88  71.94+525 64.92 +5.07 62.04 +5.99
MixOE [45] 68.26+0.48  47.69+0.95 57.97+040 | 30.84+045 51.44+0.61 40.51 + 1.06 40.93 +0.29




Table 12. AUROC (% 1) of various methods for different OOD datasets when ImageNet-200 is ID.
For each column, the top five methods are marked in bold. Note that N/A indicates that results are not reported in OpenOOD. CRAFT
ranks within the top five methods in all three near-OOD detection scenarios.

Method Near OOD Far OOD
SSB-hard NINCO Average iNaturalist Textures Openlmage-O Average
Post-hoc inference methods

OpenMax [1] 77.53+0.08 83.01+£0.17 8027+0.10 | 92.32+0.32  90.21 £0.07 88.07 £0.14 90.20 £0.17
MSP [13] 80.38+0.03  86.29+0.11 83.34+0.06 | 92.80+0.25 88.36%0.13 89.24 +0.02 90.13 +0.09
TempScale [10] 80.71+0.02  86.67+0.08 83.69+0.04 | 9339+025 89.24+0.11 89.84 +0.02 90.82 +0.09
ODIN [23] 77.19+£0.06 83.34+0.12  80.27+0.08 | 94.37+0.41  90.65+0.20 90.11 £0.15 91.71 £0.19
MDS [22] 5838+0.58 6548+046 61.93+0.51 75.03+0.76  79.25+0.33 69.87 £0.14 74.72 £0.26
MDSEns [22] 5046 +£0.36  58.18+0.42 5432+024 | 62.16+0.73  80.70 £0.48 64.96 £ 0.51 69.27 £0.57
RMDS [29] 80.20+0.23  84.94+0.28  82.57+0.25 90.64 +0.46  86.77+0.38 86.77 £0.22 88.06 +£0.34
Gram [31] 65.95+1.08 6940+1.07 67.67+1.07 | 6530+0.20 80.53+0.37 67.72 £0.58 71.19+£0.24
EBO [24] 79.83+0.02  85.17+0.11 82.50 £ 0.05 92.55+0.50  90.79 £0.16 89.23 £0.26 90.86 +0.21

OpenGAN [19] 55.08+1.84 64.49+£498 59.79+339 | 7532+332  70.58 £4.66 73.54 £4.48 73.15+£4.07
GradNorm [17] 7212+043  73.39£0.63  72.775+048 | 86.06+190  86.07+0.36 80.66 £ 1.09 84.26 £ 0.87

ReAct [33] 7897+133  84.76+0.64 81.87+0.98 | 93.65+0.88  92.86 + 0.47 90.40 = 0.35 92.31 £ 0.56
MLS [12] 80.15 +0.01 85.65+0.09 82.90+0.04 | 93.12+0.45 90.60 +0.16 89.62 £0.21 91.11 £0.19
KLM [12] 7756 +0.18  83.96+0.12  80.76+0.08 | 91.80+0.21 86.13+0.12 87.66 +0.17 88.53+0.11
VIM [39] 74.04 £0.31 83.32+0.19 78.68+0.24 | 90.96+0.36  94.61 +0.12 88.20 £0.18 91.26 £0.19
KNN [35] 77.03+0.23  86.10+0.12  81.57+0.17 | 93.99+£0.36  95.29 +0.02 90.19 + 0.32 93.16 + 0.22
DICE [34] 79.06 +£0.05 84.49+024 81.78+0.14 | 91.81+£0.79 91.53+0.21 89.06 + 0.34 90.80 +0.31
RankFeat [32] 58.74+094  55.10+£2.52  56.92+1.59 | 33.08+4.68  29.10+2.57 5248 +4.44 38.22 +£3.85
ASH [8] 79.52+037  8524+0.08 8238+0.19 | 9510047 94.77 £0.19 91.82 £ 0.25 93.90 + 0.27
SHE [44] 7830+0.20  82.07+£0.33  80.18+0.25 91.43+1.28  90.51£0.19 87.49 £0.70 89.81 £0.61
GEN [25] 80.75+£0.03  86.60 £0.08 83.68+0.06 | 93.70+0.18  90.25+0.10 90.13 = 0.06 91.36 £0.10
ExCeL [18] 79.39+0.03 8540+0.04 8240+0.04 | 93.76 £0.43  92.40+0.05 89.75 £0.32 91.97 +0.27

Training methods without outliers
CRAFT (Ours) 80.70 +0.18  86.74+0.84 83.65+0.41 | 92.85+0.66 89.94+0.49 89.85 +0.46 90.88 + 0.89
ConfBranch [7] 75.01 035  83.19%0.14  79.10£0.24 | 93.40+0.09 89.64 £0.52 88.26 +0.07 90.43 +0.18

G-ODIN [15] 72.94+0.05 81.63+0.21  77.28+0.10 | 93.12+0.21  93.67 £0.21 90.18 +0.15 92.33+0.11
CSI[36] N/A N/A N/A N/A N/A N/A N/A

ARPL [4] 7924 +0.14  84.81+0.07 82.02+0.10 | 91.54+0.05 88.11+0.34 88.04 £0.20 89.23£0.11
MOS [16] 66.54+049  73.14+047 69.84+046 | 79.69+138  81.38+0.75 80.29 +0.68 80.46 +0.92
LogitNorm [40] | 78.42+0.23  86.90+0.07 82.66+0.15 | 96.26+0.20 91.85+0.21 91.01 + 0.27 93.04 +0.21
CIDER [27] 76.04+237  85.13+1.13  80.58+1.75 | 90.69+2.13 9238 +1.35 88.92 + 1.58 90.66 + 1.68

Training methods with outliers

OE [14] 82.34+0.16 87.35+0.23 84.84%0.16 | 90.30+0.16 87.76+0.32 89.01 £0.24 89.02+0.18
MCD [43] 81.51+0.14 8574+0.07 83.62+0.09 | 90.83+0.10 86.87+0.12 89.12+0.18 88.94 +0.10
UDG [42] 7073+ 1.74  77.88+1.56 7430+1.63 | 8595+297  81.79+2.57 78.54 +2.98 82.09 +£2.78
MixOE [45] 80.23+0.15 85.01+0.10 82.62+0.03 | 90.64+0.36  86.80+0.45 87.36 +£0.49 88.27 £ 0.41

Table 13. Performance (FPR95 (% J)) variation of Outlier Exposure (OE) method across various auxiliary outlier training data.

The results demonstrate a notable bias towards outliers that are similar to those seen during training. For example, when tin597 is used
for training, the performance on TinylmageNet is significantly better. Similarly, when FashionMNIST or notMNIST are used for training,
the FPR9S5 on the MNIST test set is unusually low. This implies that the OE method tends to perform better on OOD datasets that
resemble the outliers seen during training, indicating a bias towards seen outliers.

ID Dataset Auxiliary Outlier Near OOD Far OOD
Training Data CIFARIO0  TinyImageNet  Average MNIST  SVHN  Textures  Places 365  Average

CIFARI10 tin597 [46] 36.71 297 19.84 24.67 1.25 12.07 14.53 13.13
NINCO [2] 42.57 18.54 30.56 3291 19.67 7.69 19.50 19.94
FashionMNIST [41] 41.89 35.26 38.57 0.33 24.32 31.31 35.53 22.88
notMNIST [3] 52.71 44.67 48.69 0.00 19.07 41.01 48.81 27.22

CIFARIO0  tin597 [46] 61.26 0.21 30.73 53.31 51.84 55.83 58.30 54.82
NINCO [2] 63.92 35.56 49.74 60.36 35.13 29.93 38.10 40.88
FashionMNIST [41] 59.84 52.63 56.24 0.00 44.60 63.09 57.83 41.38
notMNIST [3] 60.20 52.51 56.36 0.00 49.16 62.70 57.46 42.33




