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Abstract: 
In the online decision problem, one makes a sequence of decisions without knowledge of 
future events. This is in contrast to the offline optimization problem, where the entire 
sequence of events is known in advance. We show that the online decision problem can be 
solved using an offline optimization as a black box. Thus offline efficiency gives online 
efficiency, i.e. knowing the future does not help significantly (in this model). 
 
Our efficient algorithms apply to diverse problems such as binary search trees, online 
shortest paths, online linear optimization, adaptive Huffman coding, and selecting experts. 
The underlying principle behind our algorithms is intuitive and goes as far back as Hannan's 
seminal work in 1957. 
 
We also discuss the problem of boosting, a general method of improving "weak" learners.  
We extend the model of boosting to the important practical case of noisy data.  In both online 
learning and boosting, we combine several algorithms into one that works at least as well or 
better than any of the constituents. 
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