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A = Ran

SVM variants

whose dual problem is of the form Héiil |Ax|?

Soft margin Soft margin

Hard margin (L2-loss) (L1-loss)

Two class
no offset/bias

Two class
regularized offset/bias

One Class

(all with or without using kernels)
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(Lasso < SVM)

Given a Lasso ~ ™in |

construct an equivalent SYM instance

20— I e
Q N
< WV
N : @
(35 (barycentric @
. coordinates) 2
SVM:

A = Ran
b e RY

min || Az’||?
x' €A

min |[A(%. -1)z’ — b||?
r'EA

5 b]_T c Rde’rL
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(SVM = Lasso)

° ; 2
Given an SVM min || Az|

construct an equivalent Lasso instance

more challenging reduction!

w weakly separating for A

A ¢ RIxn

min ||Az — b||?
xelq
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(SVM = Lasso)

Properties of the constructed
Lasso instance

min ||Az — b/
rxelq

Theorem:
For any x & [; for the Lasso, there is a vector

x' € A ,of the same or better Lasso objective.
This x/ € /A attains the same objective in the SYM.

SESEpEEE -~ Ty X

— W

A

S
R

w weakly separating for A




Implications:

* Algorithms apply to both problems

~

sublinear time algorithms — O(n 4 d)

Implications for Lasso

o Kernelized version

rxelq

min Z U(A;)z; — U (b)

defined in terms of k(A;, 4;), ~(A;,b), k(b,b)
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Implications for SVMs

* Support vectors
= non-zeros in the Lasso solution C
* numberiof:SVs e

* Screening rules
(discard-points:which:can:be
guaranteed-to-be non=SVs)
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Greedy Algorithms

Convex optimization Signal:processing
methods applied to sparse recovery methods
min ||Az — bH2 recover a sparse x from a
r€L : noisy measurement b of Ax

Frank-VWolfe
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Greedy Algorithms

Convex optimization Signal:processing
methods applied to sparse recovery methods
min ||Az — bH2 recover a sparse x from a
r€L : noisy measurement b of Ax

selects the same

Frank-VWolfe <

atom per step i matching pursuit

i := argmax |V f(z);|

equivalent to

fully corrective < > OMP
Frank-VWolfe :
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