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The Linearized Problem

Algorithm 1 Greedy on a Compact Convex Set

Pick an arbitrary starting point (9 € D

for k=0...00do
Let d, € 0f(x®)) be a subgradient to f at 2(¥)

Compute s := approx arg min (y, d )
Let tor = a2 ek
oo s BeD

Update z*+D) = z(F) 1+ o(s — 2(0)
end for

D c R"

g Theorem:

Algorithm obtains
accuracy O(+)
after k steps.
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Sparse Approximation
min  f(x)

A TEA,
D := conv({e; |t € [n]})
—>
“ unit simplex
fOII.Je]jt Tlmoéﬁ;o(x(%’”o)) be a subgradient to f at 2(*) CO"O”CH')’3
o - Algorithm gives an £ -approximate
S W kD :
Sy p*FD = 1) 4 o (e; — 2(®) - solution of sparsity () ( 1 ) ,
€n or ! 8

[ Clarkson SODA '08 ]

, : lower bound:
Sparsity as a function of

(14 y»
Coresets the approximation quality () (%)


http://portal.acm.org/citation.cfm?id=1347082.1347183&coll=GUIDE&dl=GUIDE&CFID=54983861&CFTOKEN=92505933
http://portal.acm.org/citation.cfm?id=1347082.1347183&coll=GUIDE&dl=GUIDE&CFID=54983861&CFTOKEN=92505933
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Sparse Approximation

min  f(x)

b el <t
D = conv({*e;|i € [n]}) . o
i ¢ -ball
for k=0...00do AP
Let d, € 0f(z*)) be a subgradient to f at z(*) Coro"ary:

Compute ¢ := argmax; |(ds),|,
and let s :=e; - sign ((—dz),)

My
Let o := )
Update z(*+1) .= z(®) 4 o(s — z(R))

end for

“Coresets’”’

- Algorithm gives an € -approximate
- solution of sparsity O(l) .
& £

lower bound:

Sparsity as a function of
the approximation quality () (l)

€
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Low Rank Approximation
i ()
D := conv({vv’ |r}v€|Ri1} = X eSym"""
X =0
Tr(X)=1

spectahedron
for k=0...00 do BRERERRRER
Let Dx € 0f(X®) be a subgradient to f at X () ; CorO"ary
Let a := I»LH : .
Compute v := (k) = ApproxEV (Dx, aCY) Algorlthm glves an 8 al:iPrO)qmate
Update X5+ .= X&) + a(v0™ — X W) ~solution of rank () ( =) .
end for | e

[ Hazan LATIN '08 ]

lower bound:

(:)


http://dx.doi.org/10.1007/978-3-540-78773-0_27
http://dx.doi.org/10.1007/978-3-540-78773-0_27
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Matrix Factorizations

for recommender systems

The Netflix challenge:

| 7k Movies

500k Customers
|OOM Observed Entries

Y = R A T (= 1%)
g }k
(k)

106 ok
ot

Customers

()
' X
e
min (Y = (UVE);)? %‘; st. Tr(X)=t
7 (2,7)EL g

[ J, Sulovsky ICML 2010 ]


http://www.m8j.net/(All)Matrix%2520Factorizations%2520and%2520SDP
http://www.m8j.net/(All)Matrix%2520Factorizations%2520and%2520SDP
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Pathwise Optlmlzatlon

IaTsnstssties "f R IO
The Parameterized Problem _
min fi(x) — M@“
ma- N 100
“Better than necessary> LV |
gi(x) < 5
y 0
The difference t/
gy =gl =ell =3} — | -t <e P
“Continuity in the parameter”
Still'good enough e
gt/ (Qj‘) S e There are O(%) many intervals

of piecewise constant & -approx. solutions.

[ Giesen, J, Laue ESA 2010 ]


http://dx.doi.org/10.1007/978-3-642-15775-2_45
http://dx.doi.org/10.1007/978-3-642-15775-2_45

Applications

* Smallest enclosing ball::
of moving points - '

test accuracy

min 2* (K 4+ tl)z i
rTEA,,

e Model Predictive.:Control

¢ Mean Variance ST

Portfolio Optimization

min 21 Cax —t-bla
rEA,

» Recommender Systems
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