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Motivation

1. Nonconvex penalized SVMs are hard to solve due to their
nondifferentiability, nonconvexity, and nonsmoothness.

2. Existing solutions to the nonconvex penalized SVMs
typically solve this problem in a serial fashion, which are
unable to fully use the parallel computing power of modern
multi-core machines.

3. Many real-world data are usually stored in a distributed
manner, which urgently calls for a parallel and distributed
solution to nonconvex penalized SVMs.



Main idea

1. Reasonable derivations are performed to transform the
nondifferentiable, nonconvex, and nonsmooth problem to an
equivalent optimization objective that can be solved by
applying the consensus ADMM procedure.

2. The parallel algorithm handles the Cholesky factorization
of a large matrix by performing Cholesky factorization of
small matrices in parallel.

3. Detailed convergence analysis is provided.

4. The proposed parallel algorithm has low time complexity.
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Py(w) = Zle pa(w;). Here, @ > 2 for the SCAD regularizer
and ¢ > 0 for the other regularizers



Method (Cont’d)

Reformulation: 1
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ADMM iteration:
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Optimization of computation:
w?ﬁtn — (p1La+po HE Hy) ™! {‘Gl (2(®) __ugkt.)

+p2H;' (Sgk] +1n, _Egk} _trikj _b*&k}y’i) } "

Reduce to (E+1)
w,
Ui_l[L;lf?{m}ﬁ if n; > d,
) O O F ey
fi  (H (U {L?q (Hif, }})) otherwise,
p p?

where L; and U; are the Cholesky factorization of
(pIa+ H'H;) if n; > d, and the Cholesky factoriza-

1
tion of (Inl. + —H,,;H?-T) otherwise.
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Optimization of synchronization:
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Major results

1. Comparison with the serial algorithm
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Fig. 1 Performance breakdown: (a) a2a; (b) mush-
rooms. Timel denotes the pre-computation time;
time2 refers to the iteration time:; time3 stands for

the synchronization time. All variables were mea-
sured in CPU seconds
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Major results (Cont’d)

Evaluation results on news20 and rcv1 datasets
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Major results (Cont’d)

3. Breakdown results on news20 and rcv1 datasets
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Conclusions

1. We have proposed, analyzed, and evaluated an efficient
algorithm in a parallel and distributed environment.

2. Many efficient schemes have been adopted to decrease
the computation and synchronization cost.

3. The convergence of the proposed algorithm is guaranteed.
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