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A Parallel Learning Algorithm for
Kernel Logistic Regression by
Using Fenchel Duality

DING Peng! QING Xiang-Yun!  WANG Xing-Yu'

Abstract A parallel learning algorithm for solving large scale
kernel logistic regression problems is presented. Primal opti-
mization problem for the kernel logistic regression is switched
to the dual problem by using Fenchel duality theory in convex
optimization. Then, learning the classifiers on subsets of train-
ing data can run independently when block-update methods are
employed. A simple customer-server parallel computing mode is
designed that each customer node learns a sub-problem for the
subset of training data. Server node receives the messages passed
by all customer nodes after one optimization iteration is end, fol-
lowed by updating the objective functions of sub-problems. In
comparison to non-parallel learning algorithms on standardized
datasets, we obtain encouraging results.
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Table 2 Computational costs and generalization performance comparison of parallel and non-parallel KLR on
the six benchmark datasets
" PR H BrAE AT (s) WZREA TR IEM 2% (%) WA RIEHZ (%)
AL IFT L IFT L IFT L IAT
ada 0.6931 0.5439 19 6 87.7 93.46 84.69 89.72
wéa 0.3447 0.5502 960 18 93.76 91.23 86.47 80.91
wba - 0.1117 - 37 - 89.52 - 78.78
wba 0.2795 85 92.36 89.30
w7a - 0.3649 - 504 - 89.94 - 81.38
a8a - 0.3856 - 135 - 89.37 - 81.39
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£ PATAEL S 2], 2 T A A O S 5 0, B AN
15 60 T —ANE L 2) B0 2R logistic [MIHES HIFAT 2]
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