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0000000000000 00000 (rigde regression) 000000

oooooooooooooo

N N M
iy =D (i —i)* = _(ti = O wjzi; — h))? (44)
i=1 i=1 j=1
0000000 w;00000000000000000000000
M
S w? (45)
j=1
000000000000000000000000000
N M M
Q(w,h) =Y (ti = O _wjmi; —h)> + A _w? (46)
i=1 j=1 j=1
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goboooooooboooboobooobooooobooooboboooobooobDoAaOb2000O
goooDoo0o0oooDOOo0o0oooDOoObo0o0o0ooooDA=0000000000D0O0O
obooooboooobooooo

00Q(w,h)0 ROODOOOOOOODO

9Q(w, h) z

o :2N“_;;W@+m:0 (47)
000000000ADOOOOOO
M
h=—t+ Z W;Tj (48)
j=1

0000000000f=43N 40000 % =4Y" 2,0000000 Q(w,h) 0000
nfufalaln

N M
Qw) = Y {(t:i—1 > wjlxy —,)}?
i=1 j=1
M
00 + A w)
= (t : Xw)?'(t — Xw) +  wTw (49)

0000000D0#00000X0000000(,—-f)000000000000000 (2 — ;)
0000000000000 wOOoooooao
0Q(w)
ow
000000000000 w00

= 22Xt +2(XTXw+ A\)w =0 (50)

w* = (XTX +AI)7' X7t (51)

0000000000 XTXO000OO00OOo ADDOODOODOOD000D000000000000
0000000 XTX0000OO00OOOO00O0o00000000000000000000000
gboooobooobooboooooo

3.5 Ougoouoon

gbobooboooboobooobooboobboooooooooooobooobooboooon
gbooooobooooboobooboooobooooboobooboooboobooooobooon
gboooboooboobooobooooobooobooboooboobooboobooooooon
goboooooooooon

00ooooooooo {(x,u)|i=1,...,N} 0OOOUODODODODODDO0OUO0OO w0000 10
20000000000D000

Ub 000000000 yO0O00 00000000 «w0 1000000000000
goboooopoobobooobooboooobooooooo

N
L=]]w(—y)t— (52)
=1
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00000000o0oo0ooo (booo)oo

N
| = Z{Uz‘ logyi + (1 — ;) log(1 — y;)}
1? exp(1;)
= ;{uz log{HTp(m)}
+(1 —uy) IOg{H—Tp(m)}}
N
= > {uwimi —log{1 +exp(m)}} (53)

=1

oboboooooboobooobobooooobobooobooboooooonoo

gbooboooooboooobobooooboboboooobobob 0w OODOOoOOOO
gooooooooooooooododoooooooooooooooil w;, 000000
oo

Py N N
T:Z(ui_yi)mzjzzéixij (54)
Wi = i=1
oooooooooo 6=, —y,) 0000000000000 000O0 ARO0OOOOODOOO
Py N N
9 ;(Ui —yi)(=1) = ;51(—1) (55)
g0o00oooooooooooooooooo
N
wj = wj—&—a(Zéixij) (56)
i=1
N
h < h+a(d 6i(-1) (57)

i=1

goboobooooboobobooboobbbobobooboobboobbobobooon
Widrow-Hoff 0 0 0 00 (Widrow-Hoff learning rule) 0000 000000000000 0O0OO
y, Dooooobobooboobooboobooboobobbooboooboa

O00000ODO0O0OOFishee 0O0OOODOOOOODODOOODODOODOO yOOOOOO
61,....,0, 0000000 f(y,61,...,00,) 00000000000

2

0

O Fishee 000000000 F=[F; 0 Fishe OODODOOODOOFisher 000000000
gbooooboooooao

00000000000 0000 Fishee O0OO0O0O0OO0OO0OOOOUOOOOOOOO (53)0O
gbooboo20000000000000000D000O0 200000

921 N
g =~ Y ity )
=1
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omega —

L L L L
0 0.2 0.4 0.6 0.8 1

06: 00 w,

00000000 wy=y(l—y;) 000010000 20000000000000000O

N
VI o= ) sz =X"S, (60)
=1
N
Vi = —Zwiwzi?——XTWX

00000000XT =[&,...,25] , W = diag(wy,...,wy) 000 8 = (61,...,60)T 0000
0000000000000 w0000 Fishee 0000000000Hessian 0000000
000000

F=-EV)=X"WX (61)
00000000000000 {#}0 «;000000000000000000000 w,; 00
06000000000000000000000O0OODOO0OD 00000 10000000
000000000000000 05000000000000000000Fishee 000000
00000000000000000000000000000000000
0000 (53)00000000000000000000000000000D00000000
00000000000000000000 Fishe 0000000000 00O000OODOO (180
0000000000000 00Hessian 0000000 Fishe 00000000000000
000000000000000000Fisher 00000 Hessian 1000000000000
O0O0D0Fishe 000000000000000000000D0000000O
00000000000000000 »w 000000000000 dw0000

W* = W+ 0w (62)
00000000000000000000 60000000
Féi = VI (63)
00000000000000000000000 (62) 0000 FOOOOOO
Fi* = Fib + Féw = Fib + VI (64)
000000 Fa OO

Fio = X"Wn (65)
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0ooo0o0O0O0On=(n,...,ny)Y 00000000000000 @* 00

w* = F YFw+ Vi)
= (XTwx)"'(XTwn+ Xx7T6)
= (XTWX)'XTW(n+Ww1é) (66)

000000000000000006 = (6,...,60)7 00000000D000D000 X OO
0000 p+W 000000000000 0000D000O0O0O00O0ODOO0OOODOOO0
gboooooboooboooobooboobooooboobooobooooobooobooobobooon
ooo

gboboooobooobooooboobobooooboooboooboooooboooobooooboooobon
goboooooooobooobooooboogoboooooogoboobboooooboobooD oo
DDDDszDDDDDDDDDW:iI,nzoElDD 5:u—%1DDDDDDDDDDD
O (66) 00 0000000000000 000O000OO w00

wo =4 XTX) 1 XT (u - %1) (67)

obooooooobooobooooboobooooboon t—%lDDDDDDDDDDDDDDDD
gpoooog

3.6 odoboooobbboooobobooon

gbooobooooooobooobooooboooboobooboobooobooooooooon
ggoboobooobobooobooobbooobboobboooobboobboobo
googooboobodooobbbtooooobbbodooub bbb bbuooog
gbooooboooboobooooboooobooooboobooobooooboooooboon
resampling 00000000000 O00DOOCO0ODOOO0OOOO0ODOOOOOOOODOOOOO
pggdogoobobbbobooooooboo

(1) Weight Decay

gbooooog2000000b000000000bO0bO0000O00obOOobOO0obO0O00n
gboooooooooboooboooooooboooooboooboooboobooobooooon
ggoooobbobodoooooooooobbboooo

M
Q) = —l1+A) w}
j=1

N

= > {log{1+exp(n;)} — wimi}

1=1
M

A w? (68)
j=1

0000000000000 0000000000000000Q(w) 00000 w; 0ODOO
gboooooooooon

0Q
ij - *aiwj‘i’QA’w]
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N
= - Z:(uZ — ¥i)Tij + 2Aw; (69)

=1

0000000Qw) 000000 AO0O0OOOOOO

@ _ o
oh  Oh
N
= =) (w—y)(-1) (70)
i=1
O00000OD0O0OOWeight DecayOOOOOD0OODOOODOODO
N
wj &= wj+ Q(Z(Ui — Yi)Tij) — 20w, (71)
i=1
N
ho< hta(d (u—yi)(-1)) (72)

=1

uobooibodddw; 000000 2000w, 0000000000000 O0O0O0O0OCOOO0O
gbooooooboooooboooobOoobooboOoobooon

3.7 DOOO0OO0OO0OO0OO0bOOoO0bOoOo0bOoOon

0000000000000 00000000000000O0O0U0o0OOo0oOooOO (16)0
gobooogo

N M
Lw,§) = D &+AY w)
i=1 j=1
N ’ M
= Z[l—tinﬂJr‘F)\ngz (73)
i=1 j=1

00000000000+ 002000000000000000007 () 00[1—-2]+00
0000000000 00D00000o00oU0D 1000y 010000000 (000000 HI
0000 H2000000)00000O00O0001O00000OOOOOOOOOOOOOOO
gboobooobooobooob1ooo00oooboboobooobooobooooooooobooogon 2
goboboooobooboooooboboooobooboboooboboooon
gbooooboobooooobooog g obooobol1oboobooboobooobooon

N M
Q= Z(l —tin;)? + /\wa (74)
i—1 =1

gboobooboooboob11ooboobooboooooboobOoooboOooboooboogn 2
0000000000000000000000 10000 (1—-2)?2007(b)0000000OD0O
oo 0 100000000DO000O00DOOO0OLO0 100000000000DO00O0DOOO
gbbooooooboobodygy,0100000000000000O000O000O000O00O00
gbobol1ooobobooobooboooobooooboooboobooooboooboooboon
gb200000000000000O000O000O00¢0

18



[ e —

() 00000000000

(by0ODODOO (0OoOoOoO)

C

(¢ DO00DOO0OO0O (Weight Decay)

O70000000
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O00D00Weight Decay 00 0000000000000 O0O0ODOOOO0O0OOOO w; €(0,1)
00t e(—-1,1)00000000000OOOOOO

N M
QzZlog{l—l—exp(tmi)}—I—)\Zw? (75)
i=1 j=1
gobooooodooooo 1o oo b oooooooooooag 2
000000000000 0000000000 10000 log{l+exp(t;n)} 000000000
O07()000000000000O0OO0O0O0ODOOUOO0OOD 100000O0DO0O0OOOO0
000#n=100000000000000000 (200000)0000004n:,0 1000
gobodooobboboooobobouooobboboooooobooooooo
gogob3bogboboobobuoobboobbooobooobbooobbonoboOo 200D
gooooobobobobobobobobooboboboooooboboboboobnoog
goooobooobooobouoobo 1o oo oo b oo oobooooon
goooooboboboobobooooobobooboboboobobooboboboog
ggboboooboobobooboo2000b00o0oboobobooobo0obobooobOobOono
godobdb 200b0o0o0bobobobobooobobooooooboboboobnoog
goodoooobooood

4 0000

goboooooooobooobooooboooobbbooooooobooobboooobooooboboOoobo
gbooooboooboooooobooobooobooobobooooooooboooboooboaoon
gbboooooooobooboboobooboooobooobooooobOooooooooboooon
gbobooooobooooobobooooobooooboOoboooooboOobooooOon
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