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• Limited exploration of tabular 
data generators for small 
sample training 

• Evaluation metrics for existing 
generators are insufficient 

• Synthetic tabular data is 
beneficial: data augmentation, 
sharing, privacy

• Datasets: Adult, Census, Texas, and 
News 

• Evaluated Models: CTGAN [1], TVAE [1], 
TableGAN [2]

Dataset subset

• Comprehensive evaluation of generators across 
key data dimensions — marginal, column-pair, 
joint and utility — from high to low sample 
regime 

• Enhance CTGAN model with moment-matching 
loss in de-correlated feature space to capture 
data distribution characteristics in low sample 
regime

Motivation

MargCTGAN — Moment-matching in 
De-correlated Feature Space 
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Forward propagation
Backward propagation

Generator loss: 
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LG = �LWGP + Lcond + Lmarg

Target: Improve the synthetic data marginal distribution matching 
while preserving utility, joint and column-pair correlation

• MargCTGAN advantages in low sample regime 
• Better marginal matching 
• Competitive downstream utility 
• Moderate distance to closest real test 
• Small associations difference but sup-optimal 

from subset 160 downwards

Effect of Moment-matching in PCA Space
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Comparison of Marginal Metrics Score

Utility  Marginal Column-pair Joint

Correlation Among Metrics

Observation: High 
correlation 
amongst metrics 
in the same group

Datasets and Models
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Code Available

Multi-dimensional Evaluation Metrics
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Lmarg = Lmean + Lstd
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Rethinking Evaluation of 
Tabular Data Generators
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where f(·) 2 Rd
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