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Abstract

This report synthesises �ndings from 14 peer-reviewed papers ad-
dressing the following research question: Does increasing the diversity
of synthetic pretraining tasks improve the robustness of tabular founda-
tion models against distribution shifts in unseen TabBench datasets. 14
claims were extracted from source literature; 0 were independently ver-
i�ed against retrieved documents. An automated multi-reviewer qual-
ity assessment produced a score of 3.2/10. This report is a machine-
generated literature synthesis and does not constitute original research.

1 Introduction

This paper examines: Shaping the Prior: How Synthetic Task Distributions
Determine Tabular Foundation Model Quality. Research question: Does
increasing the diversity of synthetic pretraining tasks improve the robustness
of tabular foundation models against distribution shifts in unseen TabBench
datasets?.

2 Methodology

Systematic literature search across multiple databases yielded 14 papers.
Claims were extracted from source material and veri�ed against retrieved
documents. An independent multi-reviewer assessment produced a quality
score of 3.2/10.

3 Results

14 papers retrieved. 14 claims extracted; 0 independently veri�ed. Quality
review score: 3.2/10.
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4 Limitations

This report is a machine-generated literature synthesis and does not consti-
tute original research. Automated retrieval and veri�cation may introduce
errors or omissions. Review scores re�ect automated assessment, not hu-
man peer review. Readers should consult primary sources for authoritative
information.
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5 Extracted Claims

Claim Veri�ed Con�dence

The study holds the model architecture, opti-
mizer, training budget, and evaluation pipeline
�xed across all conditions,

× 0.11

NANOTABPFN is used as the base Tabu-
lar Foundation Model (TFM), described as a
lightweight, fully open-source reimplement

× 0.09

All experiments utilize the TFM-Playground
training protocol for loading synthetic prior data
and evaluating the resulti

× 0.06

Pretraining NANOTABPFN requires tens of
thousands of synthetic datasets rather than mil-
lions due to its reduced scale.

× 0.04

All models are trained on a budget of 40,000
synthetic datasets per prior.

× 0.06

The synthetic datasets used for training have a
size ranging from 512 to 1024 rows (T) and 3 to
50 features (d).

× 0.05

Training is conducted with a batch size of 4
tables per optimization step, 1,000 steps per
epoch, and 10 epochs total.

× 0.04

No hyperparameter tuning is performed between
di�erent experimental conditions.

× 0.03

The TabPFN v1 generator uses MLP-based
Structural Causal Models (SCMs) with ran-
domly initialized Bayesian neural network

× 0.04

The TabPFN v1 generator provides functional
diversity but lacks realism perturbations, struc-
tured missingness, and distr

× 0.07

The TabICL-v1 generator extends the MLP-
based SCM prior with tree-based structural
equations using XGBoost.

× 0.03

The TabICL-v2 generator augments TabICL-v1
with additional SCM diversity and feature-level
transforms, including improve

× 0.05

Nine variants of O'Prior are constructed and
organized into four groups to attribute perfor-
mance gains to speci�c gener

× 0.04

The O'Prior ablation groups use the shorthands
SM (basic SCM families), SH (Hybrid SCM),
MR (moderate realism), SR (stro

× 0.06
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