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goo,bdobboooooooboobooooboooooboono. ogoo
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1 0000

gbod,tbbbdgoboboobobobuobbbuobboboobobobobbod
gboogggboogogbobo.obbboboooooboboboon,

minimize (convex function) + € (non-convex function) (1)

oooooboooooooooobogoooo.oopb,e>0b0b00b0bObOOODOOD
O000oO0ooooooooo. o0o,000o0ooSsSvM [1J0o0oooooooooon,
gboogbobouooobbooub,gobouboboboooobbooobbon

1



000, (1)000000.00000SVMOOO,0000000006000000
0000000000000000000,00000000000000000000
0000000 (0000 20000).
0000000000000000,0000000000000000000000
0.(1)000000000000,¢=00000000000000.0000,00,
¢=00000000,00000000000000000000000000000
0 [2000000.000000000000000000 20000000000
00,00000000000000000.
00000,00000000000,0000000000 (3000000000
000000000.000000000000,00000000000000000
000000000000 000000. 0000000000000,600 00000
0000000000000000000000000000. 00000000000
00 (P=0)0000000000000000000000000000000000
0,0000000000000000000000000.
000000,0000000 (4,5 0000000000000000000000
00000O00000000000000000000000000000000, 00
0000000000,00000000000000000000000000. 00
00000000000 000000000000000000,0000000000
oooooooooo.
000000000,00000000000000000000000000000
00000000000000000 7. 00000000000000000000
00000000000000000000. 0000000000000000000
00000000000,000000000000000000000000000C0C
00000.00,00000000060000000000000000000,0
000000000000000000000.000000000000000000
000000000 0000000000,00000000000000000000
00000000000 0000000000000.
000000000000000000000000,0000000(000000
000000)0000000000. 000000000000,000000000
0,00000000000000000000000000000. 00000000
0000000,000000000000000000000000,0000000
0000000000 0000000000000
0000,000000000000,00,00000 SVMO0000C. 02000
0000 SVMOOODOO SVM [6)|00000,000000000000000000
00000000000000.03000,00000SVMO0OO00O0OO0O0OO0OO,
0000000000000.04000,00000000000000000000
0000000 O00000000.05000,000000000000000000
00,00000,0000,000000000000000000000000000.
00000000000000.ROOOO000,n00000000veR, nxm
000 MeR>m"O00000.00,,0000000000N,:={1,2,...,n}000.
N, 000000 ADDDODOO,vws0veR"000 A00000000000000



O000000.000,Mp0,A0000000 BOOOOOQCOOOOMOODOO
goboo.

2 JUubobuobtuobuotubtutun

Oo000,00,00000000000D00D000 (SVvM)oOoooo. ooo,00
ooooO0oOoO0ooboOooo SsvMbOoooobobooooboooDbo. bob,0D0D0o
svMOOoOoooooogo,0ooggosvMoooooooooooobobooono
goboogooobogod.

2.1 0000000 DOOOO (SVM)

20000000000,000000 {(@,y) ey, 000. 000, x; € X CRY O
00000000000,y e{+1}000000000.00000

fl@) = 1w+ w' $() (2)

ooo.0ogn,¢: X—-FOOOO0OOD0k: AxX—-ROODOODODOOODOODOO
0000,0000 '"OOOOOoDOoOoooooooao.

SsvMOOODOO (2)00000000000000, 00000000000 O0OoOO
gobood:

min 2wl +C (1 - s )

i=1

000,C>0000000000000000000000000000000, [ :=
max(0,z) 000000000000000000.
00000 (3)000000

1
max — — 5 Z Z ;05 Q45 + Z a; subject to Z yia; =0, 0<a; <C i €N,
laikin i€N, jEN, i€N, i€N,
Oo00o00. 000, Q4 = wyk(z,x;),6,j) e N, xN,, 000. 000000000
(2) O

f(x) = wo + Z aiyik(x, ;) (4)

1€EN,

gogog.



2.2 00000 SVM(S*VM: semi-supervised SVM)

0000000000000000000000000000000000000. O
0000000000000000 £, 000000 0000,0000000000
0 {(@;,y:) e, 000000000000 {&}ey 00000000000000000
00. 00000000000000000000000,00000 g € {+1},icl
0000000000000.00,00000000000000000,¢=|£/,00
O,u=00,zcR“0000¢0000000000000000,000 w0
000000000000000000000.00,y=y,....ycR000000
0000000000, 9= [, 0 €ER*00000000000000000
0000.000,y0¢000000000 ge{+1}*000.
SVYMOOODOOOOOOOOO0OOO0O0D00000000000 SVM(S3VM: semi-
supervised SVM) 0 00 000000000000 [1). $$VMOOOO0O0O0O0000
00ooooooooa [7):

uin J(f.9) = %HwH% + 0;[1 —yif (2)]+ +0C ;[l — §if ()] (5)
DDD,&E[O,l]DDDDDDDDDDDDDDDDDDDDDDDDDDDD.9:0
gododouoooooouoooooooo, oo ooooooo
OdoSsvMOOOOOODDoOO.00,=1000000000000000000O00
oot booooobooobooto. oo booooooooo oo
0000000000000 bO0O0000oO0o0ooDoOoooooooooooo,ed
0,1]000000.

0000 fO000D00OOODOO,000000

0000000000000 00000.0000,SVMOOOO0OO0O00 ge{+1}*0
00o0o0odoooooon
min (min J(f,y) subject to (6 7
_min {min J(f,5) subject to (6)} )
ooooooooog.

00,00 (600000 (50000300 CoS",[1—|f(x)] 00000000
0000, svMOO000

win Sl +C S0 = il + 003 (1 = 17l ®)
1€L icU
000000000.0000000030001()0000000000000, $*VM
goguobbooooboooaobbbood.
00000 (h)0DODODO0O0O0O0O0O0C00OOOU0OODOO00DU0DOOUODoDODO,000
O, f(z;) <0,Viey, 0000, fle;) >0,¥ie 0000000000000, 00
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gubgbbobooogoggob,bb,bogobbobobdbouooooooboban
O0.00 1000000000000 0O00000O00D0D0D0D0ODODOOOobOODO
O000o00oOoO0O0oOooooO. 000,00 gooooooooooo

LS ) = 2r - )
€U
bbb oboouoo. oo, - oo ooog
0000,r=1%, ,max(0,y) 000000. 000000000000000, (9) 0
gouoobuotbubuooooooooobooobobobobuo. oo, bbboobobo
ooooooo ), ,x=00000000,

1

—Z(wo—l—wTwi):wo:Qr—l, (10)

=y
god,tddddbwytboogoboboouooobouoooooooo. bod
0 $*VMOOOOOOOOO (9)00000000.00000,((2)0 (4)00000 f
0000w O (10) 00000000, 0000000000O0DO0oOooDoDOd.

2.3 0000 SVM (R-SVM: robust SVM)

goooobooooooooboboboobooooobobooob. obobog svM
00000000000 SVM f|l0000o0ooo0. 0oooooooooooooo,o
0000000000000 00000000000 0;€40,1},ieN,0000,0;=1
oboooboogobboobo«:00000b0boboboDOobbobOo.oooboOo svMbOOooo
gogod

win J(1,0) = SlwlE+C 3 (1 - uf(@)s + (1 -0C 31— wf @)
1:0;=0 3:0;=1

00000.000,6€(0,1]00000000O0OOODOOOOOOOOO.A=000
gboooooooooooooo,ooo svMobooooo.oo,e=100000
goodoooooobooboooo.

0000 fO0D0000DOCOOO,0000 yf(e;) DO0O0O0DOOOCOOOOODOO
googddboouog. bbb odutd s<1ooooobouooo
0,0000,

oooo,o00o00 svMooooono OE{O,l}”DDDDDDDDDDDDDD

i in J(f, bject to (11
Oerﬁ]{{l}rL{m}n (f,0) subject to (11)}

0oooo0oo0o.o0o0,00((y)yooooo,00o0o0 svMoooog,

min o] + C D lossuobu (i (1)) where 1085 (2) = { L f,]*’ oz

i=1



max(O:1 -|f(x)) — ro‘bust hinge loss witH s=-0.5 —

Loss
Loss

1H g s
05 | /\ | Ll \
1 1 1
-1.5 -1 -0.5 0 0.5 1 1.5 -1.5 -1 -0.5 0 0.5 1 1.5

f(x) y *f(x)

01:.(0)00000SsSVYMOOODOOOODOODOOO0DO0DO0DOODO0OOOO0O0O0,(0)oOO
OO0 SvMOO4Oooooooo

000000000. 0000 less,epese 0 1(b) 000000000 DOOOO,000
OsvMOOOOoOooooobooobobooooboooo.

3 S’vMOOOOOOOOO

000000000 SVM(S*vM)O OO 00 SVMR-SsVvM)OOODOOoooooooO
Ooogooo.coboooogooo,ds=00000000SVMOOOO,000D0
oooo0obO0oO0oOooboOooOO0ob0. ooboboooOo,e0 OO0 10D0ODOOOOOO
000000000000000000000. 000000,SsVMOO0O0oooO
ORSVMOOOOODODOOOOOOOODO.

0000,00000000000000000,svMOUOO0OO0D0O0O0D00O0O00
O0o0000. oooooo0o, 000000 KKT(Karush-Kuhn-Tucker) 00 [9]0 00O
00000000000, 00,000000000,KKTOODODO0OO0ODOOOO (OOO
O00000)0000000000000. 000000000000 oo,o0o0000
gbuouboobobobubogobooobod.

3.1 OJUooon

SSvMOOOOOODO0O0D0O0000000000(r0000,0000000000
gboboboooobobobuoobbb:

001 00000000000000000ye{x1}*00000000O,00000
goo:

fg = arg mfin J(f,y) subject to (6) (12)

Ugyoooobobbbbbooboobbob,bbobo f;bo00b000b000
0. 00,y 000000000000 (6)0000 fO000000O0O0OO (conver



polytope) 0 0 0O,

poly = {/1g:f (a;) > 0,Vi € U}
goo.

00000gy0O2x000000,0000000000000000000001L.0O
0000000000 $SvMOOOOO0OOooooooooooooo:

00 200 (p)0000000000 f0,00 (¢)000000OO0OOgygO0ODOOO
goboboobon.

(00)OO00oOoDoOoD fOO00ODODO (6)DOO0DUODODDODywOOO, fOyOOO0OOO
0000000DO0o00oOdo. y0oooooo (12)00000000000, pol, OO
oooooo fpoooooooooooog, fobbbboobooobbbon. oo
000,0000000000gy0O0O0O0O0O0ODODOOOOCOOO. (DODO)

oo,000o0oogad f;DDDDD(G)DDDDDDDDDDDD,QDDDDDDD
godudooootbotoooouo. oo, oo ooobooboooooonod
gooooood.

gdouououotuouoooooo,ouououn

fl@)=wo+ Y oik(m,a;) + > aik(z, ;) (13)
€L =2

gooooodoooooo. od 2DD,S3VMDDDDDDDDDD(13)DDDDDD
goouoood.

oodoooooooodoooooooooouoouooooooooboooon
gooogd:

00 3 000bb0dbgbbO0O0b0bO0b0ob00bOobooobboobooo

yif(x) >1,i e L = yo; =0, (14a)
vif(z)=1ie Ll = yo; €l0,C], (14b)
yif(x) <l,ie L = ya; =yC, (14c)
Uif(x;) >1,ield = gy =0, (14d)
vif(x;)=1,i€eld = g €[0,0C], (14e)
0<yflz)<lyield = ga; =0C, (14f)
Uif(x;) > 0,Vi e U, (15)
ooo,
Uif(x;) =0 = g0, >0C,1€U (16)
ooo.

00 300000000000 900000000000 oopooo,oo0o00ooo.

0009000000000 (6)000000000D0D0OD0O0O0D,0000000000000
ooo0.00,00000000 (12)00000000O0O0O00DO0,000y00000OOODOOOO
gooooa.




3.2 UU0oobboooooon

gooboo,b0 2000000000, 0000,00000000000000O0O
gbbobbooboooooooob.ooooboboboobooooooboon.
gobbod f;D pol, OODO0OOOOOOOOODOO. 0OOO, 00000000
oooobobboooobobooobbobbooob,booobb fp0bboooog
gbobuodgbodbooad. obooobboobbbooboobboboobooon
gbogoogooogogd:

00 40000000¢0000000000000000 f;0pol, 0000000,
0ooo,00

S :={i eU|yif(zi) =0} (17)
Oo00DO00OdD.00o,0D0000o000 ¢4
~/ _gia 'LGS,

00000.0000,0006€(0,1]0000, f;0,9 000000000000
00000000000000000000000000000. 0000, poly, OO
000000 f; 0pol, 00000000 f;00000000 $VMOOOOO,

J(f;;/a?)/) < J(fgvg) (19)
goood.

(00)0000000000,y, 000,y 00000000002000000000
0000,0000000000000.

000000000000 pol, 0000000000000 0.00300,000
00O f;0(14)0 (16)0000000. (18 000000000000, 00000
(16)0,y.=—y,i €8, 00000,

Uifg(®) =0,i cU = oy < —6C (20)

oooo.

0O00,pol, 0000000000000000000000. 000000000 f;
O pol, O pol, 00DO0O00000,000000000000000000. f;000
000000000000000000030000000000,(20)00, 6 € (0,1]
ooo,

g);f;(azz) =0,ielU = G >06C (21)

00000D000000.0000, £0000000000000000000000
000000000,(1900000.(000)

go400,000000 f?’;DDDDDDD polgDDDDDDDDD,DDDDDD(IS)
oooOoooD “c’0cooo0ooboob0b0o0ooooooboooooooboDbob. o
gobboboboboobdooououoobooobbobobbobobaobbn:



A A
------- flx;))=0,ielU -------f(ar:l)zo, 1eUu
*~‘~
.fg :>'~
pol pol ‘f;
solution space of f solution space of f

02000000 000000000: (0)oooooo f; 0000000 poly
000000000 $SVMOOOOO0OO0000,(0)000000 f;oooooon
pol, 0O OOODOODOO ssvMOOOOO0OOOOoOOoooo.

U0 s 000oob fz0poly,000ODOOO SvyMoOOoOoooOoOoOooO,00000
gboboooboobn.

(CoO)oOo pol, DO OODOODOOOOOOOO pol, DODOOOOO, poly 0ODOOO
oob fobboooboo.o0,00400,00poly, 000DDODOO, 00000
0O (®oOooooooooooooo poly, DO OOOOOOOOOOOOOOOOO
O0o0000ooooo. (0oo)

o000, S*VMOOOOOOOOOO0O0O0O0DO0000000000:
006 f0 $VMOOOOODDODOOOOOOODOOO, (14),00,

gif(zs) > 0,Vi €U (22)
ooo.

(00)f00000000000000000000003000 (14), (15),00, (16)
D00. 00, f0pol, 000000000 (22)000.00500,0000000
(14)0 (22)0000000000000000.(000)

020 S*VMOOOOOOOOOOOOOOOOO,000000000000000
000000 (O)0Do0ooO0O000O00, 00000000 (0)oooooDOoOoDOOo
gbooboooooo.

4 O0U0O0O0O0OOO0O0OOogoooDn

Oooo,000goéebo00l100bO0bOO0ObOoOobOOoDOobOOoDOoOobODDO
000000000 (S*vMeehO0O00000)00000. 0000000000000
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Algorithm 1 S3VMP#h

LInput: 00000000000 {(@;,y)}iee, 00000000000 {x;}ic, 00O
O0o0odooc,oogoogk

2. 0000000000000 0DO0O00O0DOO SVMO fO0,000000 g; «
sgn(f(x;)),ied,000;

3: 0 —0;

4: while 6 <1 do

5: CP-phase ] 0 [

6: S —{iceU|yf(z;) =0};

7

8

9

DJ-phase O [ ;
: end while
:00:0€l0,1]00D0D000ODODODOOOO

O000,0000000 $*VMOOOOOOOOOOOOOO.00500,00000
oddduodooouuouoouooouoouo, oo ouoooouooa
O0.00000,8vMe*00000000000000000000O000C0O0OA0O.

00, 0000000 6000O0O000O0DODOO 100000000 DO0ODLOOOOOO
ogod. oooo, o000 ooooonoooooooo, o
00000000000 00000000000000000000000 [10]. 000
0000000000 (continuous path phase: CP-phase) D00 0000O0O.

OO0, 000000000ooeeidnbOODOOODODOODOODbOOO0OD,oOO
0000000000000000000. sévMrethOOoOo OO0OO0OO00,0040000
O00é000D0O0O0OO0ODOODOO.(I8))0D0DOoUoUooOooOoO,00ooo
goddodboooboodoooouoooon. oo oooooooono o
O00000000000,00000000000 (discontinuos jump phase: DJ-phase)
ogoo.

ogooo,00doooddodobooooooooo,oood,4100 4200
Oooo. s*vMeeth QOO 0000000000000 1000.

4.1 0OO0OO0OOOO0O

ooobooooobo,s00oboboOobOODbL, 000000000 OOOboUobOO
000000000. 0000000000000 $SvMOOOOO0OOO0OO0O,6000
goobboobbuobbooobobobb.boobbuoobooooboooao
O00,0000000000000000 M)OD0D0OD0. 00000000 OODODOO
ooooooo,bo0obebbobobOOoooooooooooon.

10



oodooooooooooooooogon:
O = {ZEEUU‘ng(wz)>1},
M = {i € LOUlGif(z:) = 1}

(23)
Ty ={i € Ly f(x;) <1},
L, ={i € U[gif(z;) <1}
0000000000O00O,00000 (14) 0
ap =0,
az, =y7,C, (24)
oz, =y,

KMMaM = g/\/l — 1w0 — KMIZ]-C_KMIU]-HC

D0000.000, K e REW<EW O (4,5) 000 k(x;,z;) 00000,0,10000
0000,0000,0,100000000.000,M,7,,7, 00000000000,
ap, a7, 100,a7, 0000000000.000,Kuy000000,ay06000
oooooo.

00 o,M, 7,7, 000000000000

<1, ieLnNM,
1, iednNM,

<1, i€,
1, iel,

Jo0o0d0. 0000000000000 ddd, 00000000 ODOOOOO0O

0,(25) 00000 10000000000 0000ODODO0ODOOOODOOODODOO.
0000000000 000000000000 (breakpoint)0 000 O.

Algorithm 2 00000000 (CP-phase)

L O0: 0000000 6pem, hee DOOOOOOOO f,000009
2: 0 Opgn;

3: Stepl: (23) 00000 O, M,Z,, 7,000,

4: Step2: 00000 (24) 000 (00O 100);

5:if (25)0 00000 100000000000 then

6: Stepl 00O ;

7: end if

g: if ()0 00000 10000000000, 0000,6=1000 then
9: Oena —— 600 , CP-phase DO DO OO;

10: end if
11: O00: 0 € [fpgn, 0ena) 000000000000

11



0000000000000,00000 (24 00000000000000000
000000000000.000000000000000000000000000
000000.000000000000000000000000000000000
0000000000000000000000.00000000000000000
00000000 (240000 1000000000000000000000000
0,0000O(MP)000.0000000000000000000,000000
0O(¢+uwM?)000.00000020 CPO0OO0DOOOOOO.

4.2 UO0O0O0O0ooooood

00000000 (CP-phase) D0 00000000000000000000000
000000000000000000000.0000,$VMh000000000
000000000 (DJphase) 0000, 00000600000000000000
000. DJphase 0000 400000.

000000000000000S8={icll)f(z;)=0}0000000 (18)000
000000,00000000 ¢ 00000000000000000000000
00.00400,000000000 /000000000 f;0000000000
0000000000.00, f, 0000000 poly 0000000, f; 000000
p0000000000000D0. 00, f;0pol, 00000000, f, 00000
0000. 0000000,0040000000000000000,0000000
0000000000.00000000000000000000000000000
000000,0000000000000000

00000 ¢00000000000000,00000000000000000
S*VMOOOODOOOOO0OO0OO00, DJ-phase 000000000, DJ-phased 000
000000000000000000,00000000000000000000
00000000, 0000000000000000000. 0000000000
{a;}iery 000,800000000000000000000000000000,0
00 £uS00000000000000000000000000000. 00000
0 30 DJ-phase0 00000

Algorithm 300000000000 (DJ-phase)

. 0000000006, 0000 ((COO0O0ODODO)D f,00000y, 00000
00 S={iellyf(x;) =0}
while S # () do
(18) 000 ¢ 0000,000000 g« ¢ 000;
0000000 f« argming J(f,y) s.t. (6) D00;
end while
- 00d:000000000 f,00000 9

12



5 o4

00000000000 Ss*vMer OO0 000000000000 0000000.
SPYMPh 0O DD 0 SVM [12, 000,000 $*VMOOO 00000 0 SPVMish [1],
deterministic0 0 0000 (DA)DOOOOOOOO [13], convex concave O (CCCP) O
00000000 [4]00000.0000000,00000,0000,000000
guodd. bbb obboooobobooobbooiboo.bbooboooo
0000000 k(z:,2;) = exp(—|la; —2;|2) 0000. 000, y>00000000
gouboboboboboooobodd.

00000 SSVvMOOOOOOOOOOO0O0OO0O0O0OO0,000,0000000000
O000000. CCCp O S*vMrth O SSVM OOOOO0O00O000000O00000
OO0, S*vVMistt 0 DAODOOOOOOOODOOOOOOOOOD. O0000o00ooao,
00000000000000000y 00000000 (B)0D00O0DOO J(f,y) OO
gog.

030 C € {1,10,100,1000}, v =1,0=1000000000. S*VMPhO 0000
gobobooobgoooooboboo,bobbooboooboobobuooboogod
O.000,00000000000C0DOO00OO0ODODODDODDOOOOODOOOOO
gooooobob. oo, gbboooobobooboboobbo0obooooboo
O0. S*vmreth O SSVMistt OO 000000000000 00000, S3VMPath [
gboooooboboooooboooobobuobooooooo.

0000 00,000000000000000,00000000,000,00000
00000000000000.000000,000000000, C <€ {1,10,100,1000},
bel{spolhveligaaiay 000000000.000,d000200000
00.000,8VMist0 ¢g0O00000000000000000,279,278,...,2711

O Lnooobobobooooobooooobob:-dboobL,n0obooooooo,
(0o0ooboooobooboo,«wO0o0oboobooooob,vOO0boooo oo,
tbbggdgobobogobobb. oobboboob,gobobbdabobdoodaobn,
ooboobooobobooboboooobobooooDooogbL,yDwbODODOOO
gogbobooboboobobo.

Data set d n l u v t

DIGIT1 (#D1) 241 1500 | 30 1200 93 177
BreaseCancerDiagnostic (#D2) | 30 569 | 15 300 30 224
Spambase (#D3) 57 4601 | 70 1000 100 3431
Musk (#D4) 166 6598 | 70 1000 100 5428
USPS2 (#D5) 241 1500 | 75 1000 60 365
ESET?2 (#D6) 617 2700 | 60 1200 80 1360
PC-MAC (#D7) 7511 1946 | 90 1500 23 333

13



000000000.00,8VMPOO0006#e(0,1]000000000000, 0

10000

9000
8000
7000
6000
= 5000
4000
3000
2000
1000

objective

T
Light

DA ===X-==
CCCP -
Homo —8—

400

350

250

200

objective value

4000

! !
10 100

300 - Homo —8—

1000 1

250

3500 - DA ==exe=-

3000 (- Homo
2 2500
2000
2 1500
o

1000 |-

500

! !
10 100

1000

150 -

objective value

!
10 100

200 -y

1000 1

#D4

U3 gbguooobbboboobogn

goobooboobobogoobo.

0200000000.000000 VM OOD000000000000000

goooboooobooboon.

gboogo

0220000000 00000000D0DLO0OO.w"O00b0OODbDOOOOoOO
goo, oo dboboobobobboobbuooboobo. bobboboboobbo

gooodgobobb,oobbbboobobbbooobbon.

1000

000000000000000000000. 040000000000
0060000000000 0000000000000000. 0000006000
00000000000, 000000 DA, CCCP, SSVMist OO 000000000

SVM S3VMlight DA CCCP S3VMpath

u/t u/t u/t u/t u/t
D1| 133 /128|133 / 11.8 | 163/ 154 | 12.8 / 12.2 | 12.0 / 11.0
D2| 9.7/9.2 |11.6/103| 116 /11.1 | 88/82 | 8.2/8.1
D3 |16.1 /16.6 | 13.5 /14.0 | 11.7 /11.9 | 12.5 / 12.7 | 12.0 / 12.0
D4|11.4 /117|115 /114 92/9.2 | 96/97 | 9.0/92
D5 | 12.4 /12,2 | 12.7 / 12.7| 155 /126 | 11.8 / 11.0 | 11.6 / 124
D6 |17.0 /17.3 | 124 /129 | 11.8 /125 | 11.8 /11.9 | 9.8 / 10.5
D7|11.7/120| 7.0 /70 | 85/71 | 85/70 | 7.3/6.6

14




—T T T T T T T T T T T T T T T T

140 |- Light H - 140 |- Light B S 140 - Light

DA ---x--- H DA ---x--- H X DA ---x---
120 [ CCCP -2 H 4 120 | GCCP - : A B 120 | CCCP -t =
Homo —&— : 7 Homo —&— : o Homo —&—
: P X
< 100 < 100 N < 100 ERE S
3 X A 2 S g e
v 80 e m K g - B o 80 v 80 ‘s
g T £ y £ A
=1 L = 5 = s
: > L : > L o
2 60 . X K g 60 X o 2 60 X
X - e o
40 | L ~ 40 S b 40 x
x U T
20 B . 20 - - 20F
X et b i R
py S E 5 N A e S S oM T
1 2 4 8 16 32 64 128 256 512 1 2 4 8 16 32 64 128 256 512 1 2 4 8 16 32 64 128 256 512
the number of models and annealing steps the number of models and annealing steps the number of models and annealing step

U4 000000000000004
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