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Abstract 

In this talk I describe the problem of minimizing the average of a large number (𝑛) of smooth convex loss 
functions. We propose a new method, S2GD  (Semi-StochasticGradient Descent), which runs for one or 
several epochs in each of which a single full gradient and a random number of stochastic gradients is 
computed, following a geometric law. The total work needed for the method to output an 𝜀-accurate solution 
in expectation, measured in the number of passes over data, or equivalently, in units equivalent to the 
computation of a single gradient of the loss, is 𝒪(log(1 𝜀⁄ )). This is achieved by running the method for  
𝒪(log(1 𝜀⁄ )) epochs, with a single gradient evaluation and 𝒪(κ) stochastic gradient evaluations in each, 
where 𝜅 is condition number of the problem. To illustrate our theoretical results, S2GD only needs the 
workload equivalent to about 2.1 full gradient evaluations to find an 10−6-accurate solution for a problem 
with 𝑛 = 109 and 𝜅 = 103. 
 
In the second part of the talk, I will try to explain "what machine learners actually want". In other words, I 
will provide insight into why the best optimization algorithm does not necessarily have to be the best learning 
algorithm (if we work in large scale setting), and how good is S2GD as a learning algorithm. 
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