Lecture 19 - CRF & SAG

Friday, March 24, 2017
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Rate comparison

@ Assume that N = 700000, L = 0.25, « = 1/N:
o Gradient method has rate (%} )2 = 0.99998.

o Accelerated gradient method has rate (1 — |/
o SAG (N iterations) has rate (1 — min { -

o Fastest possible first-order method: (%—

i

Pointers
¢ Online exponentiated gradient for CRF paper:
Collins, M., Globerson, A., Koo, T., Carreras, X., and Bartlett, P. L. Exponentiated gradient algorithms for conditional
random fields and max-margin Markov networks.
JMLR, 9:1775-1822,2008
(include a comparison with L-BFGS and also gives the dual of the CRF objective)
e stochasticaverage gradient (SAG):
o original NIPS 2012 paper:
N. Le Roux, M. Schmidt, F. Bach
A Stochastic Gradient Method with an Exponential Convergence Rate for Finite Training Sets.
NIPS 2012 | code
o massive journal version:
M. Schmidt, N. Le Roux, F. Bach.
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http://www.jmlr.org/papers/v9/collins08a.html
https://papers.nips.cc/paper/4633-a-stochastic-gradient-method-with-an-exponential-convergence-_rate-for-finite-training-sets
http://www.cs.ubc.ca/~schmidtm/Software/SAG.html

Minimizing Finite Sums with the Stochastic Average Gradient
Mathematical Programming, 162:83-162,2017 | arxiv
e SAGA paper -- unbiased version of SAG (with simpler proof) as well as describe the related methods of SDCA and SVRG
(will be covered next class) [see references therein for SDCA and SVRG...]

o A. Defazio, F. Bach and S. Lacoste-Julien
SAGA: A Fast Incremental Gradient Method With Support for Non-Strongly Convex Composite Objectives
NIPS 2014

o foran even more bare bone proof, see:
T. Hofmann, A. Lucchi, S. Lacoste-Julien, and Brian McWilliams
Variance Reduced Stochastic Gradient Descent with Neighbors,
NIPS 2015
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http://dx.doi.org/10.1007/s10107-016-1030-6
https://arxiv.org/abs/1309.2388
http://www.di.ens.fr/~slacoste/research/pubs/defazio-NIPS14-SAGA.pdf
http://arxiv.org/abs/1506.03662

