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ABSTRACT: Massive data storage and fast processors have taken artificial intelligence from 
being limited to specialized applications to every-day practical use, but current systems are still 
rather blunt tools. In the realm of machine learning, many systems rely on gathering massive 
amounts of data and then simply calculating correlations. We show that there are very simple 
classification concepts that are impossible to learn using correlations alone. 
 
Furthermore, we show that there are simple concepts that are not learnable even when the learner 
has access to the raw examples themselves. As a counterpoint, we show that correlations are 
sufficient to learn a subclass of polynomial-size DNF formulas, a concept class that has long 
been studied without much success.  Finally, we end by showing that correlations are sufficient 
to learn the class of submodular functions. 
 
BIO: Homin K. Lee is an NSF Computing Innovation Fellow at the University of Texas at 
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B.A. The focus of his research is computational learning theory, which lies in the intersection 
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