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How does training data shape model 
behavior?

[Lehalleur et al., 2025]



Training Data Attribution

[Lehalleur et al., 2025]



Influence Functions

Linear response of an observable     to 
infinitesimal changes in sample importance     .



What is the problem?

[Cook, 1977; Cook & Weisberg, 1982; Koh & Liang, 2020; Grosse et al., 2023; Park et al., 2023; 
Agarwal et al., 2017; …]

● Inversion is intractable for large models

● Hessian               is singular → ill-defined inverse



How can we improve?
Point estimates  →  posterior expectations 

where 

Local Bayesian Influence Function:

[Giordano et al., 2017; Baker et al. 2025]



IF vs BIF: Theory



IF vs BIF: Image



IF vs BIF: Quantitative



IF vs BIF: Language



IF vs BIF: Compute



Limitations
● Scales to 50 million tokens
● How to choose hyperparameters?
● Model size ~3B
● What can we learn about the model s̓ internal structure?
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