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“Entire Regularization Paths for Graph
Data” (Koji Tsuda)
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LASSO

LASSO regression

X € Rjnxd ,
y ch"
B R
—mm .
B(N) = argmin Ly, XP§+ MBl: aeeg
. 1 [Tibshirani 1996]
L(y. XB) = 5 Z(yi — B x;)
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LASSO

LASSO regression

X € Rjnxd ,

y € R"”

B c R

B(A) = argmin L(y, X3) + A|| 3|1
B
Regularization path A oo 0 B A
Efron LASSO Regularization path
LAR-LASSO [Efron et al 2004]
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Regularization Path & LAR-LASSO

e Turning point

— Active set
— Active set
A=\ A=Az
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LAR-LASSO
[Efron et a/2003]

. B -0,
*iodgtivesetA | Initial search
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- A=t dnelusion i Main search
- d, = exclusion
— d =min(d,,d,)
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— active set
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LAR-LASSO

Algorithm 1 The LAR-LASSO algorithm

----------------------------------

1 8= 034 = aremax, [VL(S);: Initial search
2: v 4 = —sgn(VL(B)) 4, ¥ 4c = 0.
3: while max |L(3)| > 0. do

4: idy =min{d > 0: |VL(B + dvy);| = |[VL(B 4+ dvy) 4].] & AL

5: dy =min{d >0: (B+~); =0.j € A}. Main search
6: Find step length: d = min(dy, ds)
7 Take step: B — 3 + d~
8: If d = dy then add the variable attaining the minimum to A.
0: If d = dy then remove the variables such that 3; = 0 from A.
10: C=33, T AT )

11: Y A :C-“’_lsgn(ﬁﬂ‘),’yﬂ‘c = 0.
12: end while
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Main Search

o Active set t

: {po — ZZ Wi T it Po + ZZ Wi T it }
d; = min , :
+ L no— D, viTit no + D, Vit

Wi, Uiy POy TI0O Active set
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1-edge

2-edge

3-edge

4-edge

5-edge

6-edge

DFS [Yan et a/ 2002]




e d,: d,
R t
t

bw + diby < |po| — di|nol-

|

where b, = maxl Z w; |z, Z |w7;|xz-tj

w; <0 w; >0

Theorem 1 d,
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e Main search

- DFS
 DFS

 DFS
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Initial Search

O L
gy = Zyifl‘-it
=1
t
g; > max { Z Yi|Tit, Z HiTit}
yi<<0 yi >0

main search
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1

« Endocrine Disruptors Knowledge Base
— http://edkb.fda.gov

- 131
e 131

— toxicity
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Regularization path
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e CPDB [Helma et al 2004]
— 687
— or
— y=-1or +1
. Nalve
— LAR-
LOSSO
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Progressive

maxpat é#nodes time E;#nodes time
5 P 2142 0.51 if 1171  0.38 :
6 } 5717 1.39 i 2111  0.67 |
7 $14309  3.79 ii 3614  1.36 :
8 :33862  9.93 ii 4936 1.90 !
9 P 75814 25.64 i 6605 @ 2.42 !
10 | i161858  65.60 i 7961  2.80 i
11 | i332553 164.20ii 8613  3.00 !
12 | 665202 397.95ii 8857  3.12 !
13 | 1302273 931.61if 8964  3.11 !
00 : N/A N/A ii 9088  3.15
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. LASSO regularization
path

— LAR-LASSO

— Regularization path
[Rosset et al 2007]
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