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Problem Statement: Can we build a zero-shot foundation model for tabular outlier
detection (OD) that generalizes across datasets without retraining?

Method Overview
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Our Contributions

OUTFORMER: a fast, zero-shot foundation model for tabular outlier detection.
Synthetic-prior pretraining: diverse synthetic priors to simulate outliers.
Self-evolving curriculum training (SEC): adaptive data sampling strategy to
improve foundation model pre-training.

NEW Large-scale OD benchmarks: over 1,500 real-world datasets and 800+
synthetic datasets for outlier detection evaluation.
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Results & Time Analysis
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Model Avg. Rank ELO Winrate rAUC (A | Win/Tie [p-val.
™ M (T) ()
DTE-NP 5.041,0 1100 0.61 0.905,y13 0.35]0.43/0.16| 0.63
KNN 3.414,9 1129 0.57 0.8994¢13 0.35]0.45/0.14| 0.09
LOF 6.17£34 864 051 0.8691¢15 0.42(0.53/0.12| 0.00
IForest 6.5713¢ 917 049 0.8831Lg12 0.43|0.55/0.07| 0.00
DTE-C 539415, 1167 0.38 0.8851¢14 0.37]0.51/0.14| 0.00
ICL 640135 1000 049 0.8711014 0.39(0.54/0.13| 0.00
DDPM 9184176 770 0.24 0.7961L 914 0.53(0.77/0.08| 0.00
GOAD 872436 696 0.28 0.7524 903 0.51]0.71/0.09| 0.00
DeepSVDD  6.34.3, 994 049 0.8694¢15 0.40(0.55/0.15] 0.00
TabPEN-OD  5.39,.54 1141 0.58 0.9014+¢3 0.34/0.45/0.15]| 0.21
FOMO-0D 645159 1012 0.49 0.86941¢15 0.39(0.55/0.13| 0.00
OUTFORMER 5.06133 1209 0.60 0903112 0.32 — —
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OF- OD benchmarks,
Forest.- OUTFORMER performs on
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maintains speedy
inference while achieving
competitive performance.



