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ALTERNATING DIRECTION METHOD OF MULTIPLIERS CADMM)

minimize f(x) + g(z) (1)

subjecttox — z =0

« ELODOK: DUAL ASCENT, METHOD OF
MULTIPLIERS o = proas(F — ) @

«  KONVEX OPTIMALIZACIO

« RUGALMAS KERETRENDSZER o

« FELBONTHATOSAG - ELOSZTOTT voswre e ®
MUKODES

« /KIVALO KONVERGENCIA

= proxg (" +u*) Q)

Boyd, Stephen, et al. "Distributed optimization and statistical learning via
the alternating direction method of multipliers." Foundations and Trends®
in Machine Learning 3.1 (2011): 1-122.

o Parikh, Neal, and Stephen P. Boyd. "Proximal Algorithms." Foundations
i and Trends in optimization 1.3 (2014): 127-239.
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KVANTILIS REGRESSZIO - ADMM

* ADMM IMPLEMENTABI[’] Pinball improvement over persistence model [%]
—=== o L 5 =
-40 5y . ?%7 %’%'
*  PROBLEMAK
« < TELJESITMENY VISSZAESES - TULTANULAS
C SZELSﬁ KVANT"_'SEKNEL KEVES ADATPUNT Chernozhukov, Victor, Ivan Ferndandez-Val, and Alfed Galichon.
. KVANT".ISEK USSZEBSUSZN AK "Quantile and probability curves without crossing."”

ZiB(q) + alqr) > ZiB(q2) + algs) Econometrica 78.3 (2010): 1093-1125.
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L1 REGULARIZALT LINEARIS MODELL -ADMM LASSO

L 1 ,
minimize f(x) + g(z) = 5“11’ — b3 + A|z| |1

« A GEPI TANULASI FELADATOKJOL biecttos—2 20
ILLESZKEDNEK AZ ADMM STRUKTURABA
« AZL1REGULARIZACIOGARANTALJAARITKA ="' = (A" A+ o)~ (ATb+p( = u) @

MEGOLDAST (SPARSITY) = 5y, (" 4 ub) 7)
« L2 REGULARIZACION ALAPULO L1 T ®)
REGULARIZALT REGRESSZI0
« SOFT-THRESHOLDING — AZ L1 KOZELITO a—rK a>x
OPERATORA el)) =40 lal<n )

a+ K a<—Kk,

3. MAGYAR JOVO INTERNET KONFERENCIA @ MTA SZTAKI, 2016. NOVEMBER 10.



L1 SZURT KVANTILIS REGRESSZIO

« LASSO: ATTRIBUTUMOK ELOSZURESE

e KVANTILIS TANULAS GSAK A RELEVANS
LEIROKON
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A- ..
/’“‘\)
@ ..
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QUANTILE REGRESSION i X9 0 Dl X

(x)+ = max{z,0}, (x)- =min{z,0}

*  OBJECTIVE FUNCTION FOR SINGLE QUANTILE CASE

rnigl h(y — X8 — aly:q),

0.9 1 I o 7
h(z;q) = ||z||1 + (¢ — 5)1nz,
0.8 2 2
. 0.7
ng_ 0.6 N
2 os miny _ f(z:) + g(w).
=1

o
>

subject to z = Aw,

Normalized
(=]
w

O 0
(]

1 1 .
f(zi) = 5lyi — =il + (§ - q) zi, (1 =1,...,N),

o
=

o
=)

glw) =0

Time (hours)
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T = (ATA+ o)A + p(2* — u¥))

QUANTILE REGRESSION .. > ")

N

i=1

(prozs(z));

(proxg(w)),

w

-~k

1 X
(Ft2) = p?'oa:g(-wk — ")

1 .k
Lz o 1()'!'19:1:1'(3k - zk’)

1 b (b4l ok
(’w(kH), z“ﬁLl)) = HA(wU”Jr 2) 4 ’w}‘; FT3) 4 zk)

. . .y 1 .
.EE,{L-'H) — 'IIJL' € _w('!"+§} _ w(k--l-l)

s(k+1) _ sk n Z{k—f—%) - Z(kﬂ)1

Ha(w,z) = ((A'TA + 1) HAT 2 +w), A-w)

ADMM IMPLEMENTATION — SINGLE QUANTILE CASE

puin > fa(yi — Xif = a)+ + (¢ = Dly: = Xiff — )],

(x)+ = max{z,0}, (z)- =min{z,0}

min h(y — X8 — aln;q),

1 1
h(z;q) = 3 =[x + (g — é)lﬁx,

N
HBHZ f(z:i) + g(w),
i=1

subject to z = Aw,

1 1 .
f(zi) = 5lyi — zi] + (5 - q) zi,(i=1,..,N),
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EXTRA: ADAPTIVE STEP SIZE

e bt

R T  a——?
T, I |2 > |52

«  DRIVES ACCURACY & =Q 2 iflsk]l2 > pllr|l2

o~ otherwise

Sk-l—l — pATB(zk:-I-l _ zk)

—— dual_energy_gap
— tho

—— primal_residual
~—— dual_residual
—— mse

1_
) 0) (a )
p ). p) .
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