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Problem Formulation
 CI data cleaner:

 Probabilistic Optimal Data Repair:

𝑫𝑫 ⊭ 𝝈𝝈 �𝑫𝑫 = 𝑻𝑻∗(𝑫𝑫) ⊨ 𝝈𝝈CI data 
cleaner 𝑻𝑻∗

Cost function

Transport Plan

Overview and Motivation
 Repairing data with respect to Conditional 

Independence (CI) violations
 Conditional Independence

𝑿𝑿 ⫫  𝒀𝒀 | 𝒁𝒁

 CIs are closely related to database dependencies 
such as MVDs         [Wong et al. IEEE TSMC’00]

 Ensuring CI helps in developing ML models that are 
robust and unbiased

 Our approach: OTClean uses Optimal Transport 
(OT) to clean data by enforcing CI constraints

Two applications
1. Data Cleaning Application:
 Erroneous values, biases, and inadequate 

preprocessing can lead to violations of CIs
 These violations result in biased and inaccurate 

ML models
2. Fairness Application:
 Medical expenses must be independent of 

demographic information (race and gender) 
given health records

 Optimal Transport and Kantorovich formulation:
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𝜋𝜋

�
𝑣𝑣𝑖𝑖,𝑣𝑣𝑗𝑗

′∈𝒱𝒱
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Solution: Fast Approximation of OT
 Relaxed OT with Entropic Regularize

argmin
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The entropic regularization parameter

The relaxation regularization coefficient

The CI 
constraint 

term

Experiments

 Algorithmic 
fairness 

CI: sex ⊥ income 
| occ., educ., 
hours per week

 Data cleaning
CI: door ⊥ cond. | 
safety, maint. 
cost, buying price
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