
INTRODUCTION

IL-Strudel : Independence Based Learning of Structured-Decomposable Probabilistic Circuit Ensembles
Shreyas Kowshik, Yitao Liang, Guy Van den Broeck

{shreyaskowshik@iitkgp.ac.in}, {yliang, guyvdb}@cs.ucla.edu

PSDD : Circuit representation of a Probability 
Distribution over boolean random variables
Structured Decomposability : Encoded 
distribution factorizes according to a given vtree
Context-Specific-Indepenences : PSDDs capture 
structure in data by inducing different types of CSIs

ENSEMBLE LEARNING

● Ensemble of PSDDs : 
Represented as a single PSDD 
with latent variable at root

● For fixed component structures, 
parameter learning done using 
Soft-EM Algorithm

● Highly sensitive to Initialization

WHAT IS A STRONG INITIALIZATION STRATEGY FOR EM 
ENSEMBLES?

Approach : Partition dataset into disjoint sets. Train a 
component structure on each subset. Use these as initialization 
to EM ensemble.
How to partition? : Find maximal subsets such that 
prime-sub-independence satisfied approximately at component 
root level (measured by pairwise-mutual-information)

Optimization Problem : Finding maximal partitions 
can be cast as a discrete optimization problem.

RESULTS
● IL-Strudel beats 

Strudel-EM on 
14/20 datasets

● Better results on 
the larger datasets

● More the number 
of variables, better 
the potential to 
capture rich CSIs.

CONCLUSION
Summary : Initial component structures trained on disjoint 
sub-supports with prime-sub independence holding at 
component root levels is a better EM initialization strategy
Future work : Explore incorporation of vtree in ensemble 
learning setup. Use of more robust independence measures 
than pairwise-mutual-information.


