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ABSTRACT: 
As more and more data is collected in virtually all fields of science, scientists are increasingly 
turning to machine learning and data mining for help with understanding this data and 
discovering interesting regularities in it. Thus, developing powerful tools for data exploration 
and understanding is an increasingly important challenge for machine learning and data mining. 
 
In this talk I will focus on one such tool: Bayesian Networks. Bayesian Networks provide a 
compact, intuitive description of the dependency structure of a domain by using a directed 
acyclic graph to encode statistical dependencies between variables. One of the most useful 
features of Bayesian Networks is the ability to learn this dependency graph from observational 
data, and use is as a powerful data analysis tool to gain valuable insights into the problem at 
hand. 
 
While receiving significant attention in the machine learning community, Bayesian Network 
structure learning remains challenging, especially when training data is scarce. In this talk I show 
how structure learning performance can be significantly improved through 
inductive transfer, when data is available for multiple related problems.  Departing from the 
traditional approach of learning the dependency graph for a single problem in isolation, I present 
a score and search algorithm for jointly learning multiple related Bayesian Networks that 
improves the quality of the leaned dependency structures by transferring useful information 
among the different related problems. I demonstrate the effectiveness of the algorithm using two 
standard benchmark structure learning problems, and a real bird ecology problem. 
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