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Foundational Model

2

Trained on large unrelated collec/ons 

of data

Used for many tasks unrelated to 

original training

David Rousseau Tabular Foundation Models for HEP, ML4Jets 2026, Vienna

See Anna Hallin’s talk
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Foundation Model for Tabular Data
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David Rousseau Tabular Foundation Models for HEP, ML4Jets 2026, Vienna

TabPFN @Prior Labs, bought in Jul 2026 by SAP 
(huge Entreprise Resource-Planning company) for ~1 billion dollar

@INRIA Saclay, academics
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Foundation Model for Tabular Data
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Trained on large 
collec-ons on 

general purpose 
synthe-c 

distribu-ons
(Not related to 

HEP)

David Rousseau Tabular Foundation Models for HEP, ML4Jets 2026, Vienna



5

Benchmarking Tabular Foundation Models (Jun 2026) 
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David Rousseau Tabular Foundation Models for HEP, ML4Jets 2026, Vienna

https://huggingface.co/spaces/TabArena/leaderboard 
Elo ranking for model competition over many dataset

https://huggingface.co/spaces/TabArena/leaderboard
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Benchmarking Tabular Foundation Models (16 Sep 2026) 
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David Rousseau Tabular Foundation Models for HEP, ML4Jets 2026, Vienna

Elo ranking for model competition over many datasets
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Hands on Example

(on top of pytorch)
7

David Rousseau Tabular Foundation Models for HEP, ML4Jets 2026, Vienna

predict_proba(X_test)

predict_proba(X_test)

⚠ No fit, no training, only provide a « context »

(same for TabICL)



Tabular Foundational
Model For HEP 
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Dataset permanently 
released on Zenodo

https://zenodo.org/records
/15131565

Fair Universe HiggsML Challenge Dataset
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● NeurIPS 2024 compe//on (/e-gold medal by Vienna MBI team !), presented ML4Jets 2025

● ppèt+t- Events split into 4 samples (H, Z, Iar and diboson)

● Fast simula/on with Pythia LO and Delphes detector simula/on

● Parameterised biases (not used here)

● ~280 Million Events aPer ini/al cuts equivalent to 220 X 10S-1 ( 1 million used here)

● Data Organised into tabular form with 28 features per event.

David Rousseau Tabular Foundation Models for HEP, ML4Jets 2026, Vienna
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Dataset permanently 
released on Zenodo

https://zenodo.org/records
/15131565

Fair Universe HiggsML Challenge Dataset
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● NeurIPS 2024 competition (tie-gold medal by Vienna MBI team !), presented ML4Jets 2025

● ppèt+t- Events split into 4 samples (H, Z, ttar and diboson)

● Fast simulation with Pythia LO and Delphes detector simulation

● Parameterised biases (not used here)

● ~280 Million Events after initial cuts equivalent to 220 X 10fb-1 ( 1 million used here)

● Data Organised into tabular form with 28 features per event.

David Rousseau Tabular Foundation Models for HEP, ML4Jets 2026, Vienna

⚠CAUTION

TFM models can’t handle event weights

èEvent weights are removed

for training AND tes?ng to have a fair 

comparison

(S vs B class weight used for tes?ng)



Objective

Thorough comparison of TabPFN and TabICL with 
XGBoost and dense NN without HPO, focussing on 
small training statistics (with nS=nB)

Testing done on fixed 200k test dataset

11
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AUC

David Rousseau Tabular Foundation Models for HEP, ML4Jets 2026, Vienna

2K training

(Band from 10<> training sets)
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Cross-entropy

qsdsd

David Rousseau Tabular Foundation Models for HEP, ML4Jets 2026, Vienna
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Discovery Significance Scan and Zmax
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Simple cut and count over threshold

Asimov Discovery Significance is the 
sta-s-cal power to which we can confirm a 
discovery

where s and b are the expected 
number of signal and background.

David Rousseau Tabular Foundation Models for HEP, ML4Jets 2026, Vienna
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Discovery Significance Scan and Zmax
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Discovery Significance is the statistical power to which we can confirm a discovery

David Rousseau Tabular Foundation Models for HEP, ML4Jets 2026, Vienna

2k training
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Z - Significance with Histogram.
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Discovery Significance is the statistical power to which we can confirm a discovery

● Compute it in each bin for better statistical 
power

● Use Negative log likelihood to get Z

David Rousseau Tabular Foundation Models for HEP, ML4Jets 2026, Vienna
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Z - Significance with Binned Histogram
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David Rousseau Tabular Foundation Models for HEP, ML4Jets 2026, Vienna

(gif)



18

Which features

qFeatures: PRImitive (~4 vectors) vs DERived (effective mass etc…)
qèTabPFN/TabICL appear to learn better from DERived features

David Rousseau Tabular Foundation Models for HEP, ML4Jets 2026, Vienna
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Calibration curve for different Models
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David Rousseau Tabular Foundation Models for HEP, ML4Jets 2026, Vienna

See Jay’s talk on SBI
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Calibration curve for different Models

20

David Rousseau Tabular Foundation Models for HEP, ML4Jets 2026, Vienna
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“Training” and Inference Time
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TabPFN/TabICL “Training” Time << XGBoost Inference Time Order of Magnitude slower

TabICL Order 3-5 Faster than TabPFN

David Rousseau Tabular Foundation Models for HEP, ML4Jets 2026, Vienna

on 200k TabPFN 3 H100

TabICL v2 H100

NN H100

XGBoost CPU

Logistic CPU

(not training really, but seNng the context)

Memory is an issue if Ntraining large
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Conclusion

qTabular Foundation Models show strong potential for use 
in HEP Analysis

qSignificantly (~15%) better than XGBoost and probably 
all, non foundation models,  if low training statistics 
<~4k (common real life experience)

qRun out of the box, no HPO (remember SAP) 
qBetter calibration curve (Simulation Based Inference!)
qInference much slower
qCurrent how-stopper (analysis dependent): cannot 

handle event weights (at least so far, stay tuned)
David Rousseau Tabular Foundation Models for HEP, ML4Jets 2026, Vienna


