lt

il

REIPRSES B 1T [REERORS FEGRSUE (2011 4E3 H)

Newton-CG EIC K D FMBFSHERED/NY FFE

P K M 4
HART A » B— -« = AR tt

{yutat,yunno}@jp.ibm.com

1 EA

BT S MRS, (CRF) 13H 1 7~ 310 T
& LT, BARSEELE (NLP) IZBWTALS A S
T2 [4]. CRF (38l ¢ € X ([Zx4 5 7~ L5
y €Y D&M EHEE Py(ylx) = @) /7 <
EFET S, 2L, 0 e RYIZARTDINT A—
B oo _XJ R, B(x,y): X x Y — R (IHEMER,
I Z =3 ey @ T@Y) RS THS. £z,
v FZv DEETHS. T —4 DGz ok
&, CRF Oy F2 8 X RIAS & A D)L R
i £(0) DRUMERIE Y LT 2 b5,

F0) = Siayen [07@(@,y) mz]+ 5L )

7L, IR B T O 0 408, o
D 0 DIEH TR THS.

FHAIEEIEL £(0) O Feafif 1 LAV ITR D B a7
W, RAEIEIZ K-> CThRaifbd 5. REETE, &
KEEICBWTERED T A—X 0, %5 DEEHN
Sk 12> CIROAE 081 = 0, + s ICEHIT D2 &
RV L, RERICDORSES. bod b#L N
BRAFmE LA M gy = Oofe DD (x
AT . 2L, fu=f(0)) EMERT D, Fio,
SOYEZEITM & LTI, Newton Ji H, 'gy € RY
N5, 12120 Hy = 0gafr 1I~TT ATHITH 5.
Newton 7L fr D 2KDT A 7 —il: f(Or+58) ~
fe+gls+3s Hys Zl/MET 288 s THD. 2
YA NT X 2 il b VR EIE R 1A 2 W S B CIR
THZLERMLNTND.

NLP CTIEIEFICERICD/NT A= T 5 B H
HY, dx dITHNO~TT WAITH H! 2 B35
T 52 LIFHER TRV, 2T, CRF Oy F%
BT RRERIPRYHE Newton % (LBFGS) 23 A< i
T3 [8]. LBFGS X, H ! i m(< d) D37
A= L ARLOEEE (d e~ 27 b 2mfE) T
PPl L, Newton Jial&ERKD 5.

—J7, Newton JilriF#y 1 RSB Hs = ¢
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(Newton HFER) OfETHHB. AFfHTiL Newton 5
P R AL (CG) BT L » THEL Z & T Newton
Jili % Kb % Newton-CG ik [7] & CRF O3 T8
WICHT D ERRETD. B, ATETH HY
ZRECEOMET 2. Newton-CGIEIZR AT 4
7 BlgOFEIZBWT LBFGS (25 Z L ARENRT
BY 5], e AT 4y 7 EIFEO L THS CRF IZ
BWTHLZOEMENMGETE 5. AFEOFRKIL,
CRF @ a) ~¥ 7« X7 bV Hs OBEHEEIC
X 2FETFIEE, b) ARLEE O H R FROBRHIC X
5 Newton-CG iEDOEHIL TH D, HARAMTF v %
7L EAE R 2 27 TOERIZBWT, LBFGS
IV HERSIRT D Z Eavrahiz. &6, /-
IO X A7 12BN TCIEA T4 VR FIELIV
BB OMRESEOIND Z LRI,

2 Newton-CG %

Newton-CG 5% 2 E/L—7, a) BI{ED /ST X —X
0, TP Newton 1% CGIEIZ XV KDDL —
7'L, b) Newton HANZHES T/RT A—F % 41 I
T 2MU DL —F TR ST\ D, LI TIE,
NN —T7DRAEE (, SMUL—T DORIEZ k TRT.

WL — 7 T B DB % RN Hd = g Df
(Newton 41A1) 1%, 2 B q(d) =1d"Hd+g'd
ER/MET HiEEE LW, 2L, WL —7 Tl 0y
TEETHY, AERT L~y T UATHNIED D
Wi g=g,, H=H, tWEiLd 5. CGHERT
RTOLAhIZBNT HIZELTER (deHd, =0)
TR d(0=1,2,-- ) IZX Y EdBIOKEH T
RITBRREMLS 2N TED. ZLOHEd LDk
WEAEECCIORT 2 2 E B BITEY, daq D/ VA
re = ||Hdy + g|| BMEIEEAEE LTEDRS. %72, f
D & 5 72 IERIE RIS Tl Newton J7 )l dscifigir < ¢
DI A PRBE L, #I13EEE (C Newton 5 1H %
RO BMERIRNZ, Newton-CGETIHE dy =  gs
EYIRE LCrp <& |lgwl| IR LT 5. 7272
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SMAIV—T I, FERRIERIEL f O RGEARIZIR T %
L ERRET 70T, BIPRRIESCEEXENE R E
IZ XV Newton Halzal# 4 5. 4 HioEBR TIXEH
XRNEZFE LD, MEOHIE2 S, Newton-CG
HEOT N XLFEIC OV TR ki O EEHE [7]
FrzRaIouv.

Newton-CG iEDFHEKEIE CG IENKE /3% H D
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WO G TITAB T M Z Y, KERETIZo1 T
B IZ Newton % RO B 72 DFREENR V. £
72, CGIETIINTT UATHI H 23RO 500
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HIIUE ¢ DE/IMEDMT 2 D T2 D ZERIZIE L BV, K’
H#iTix, CRF#ED A (1) O~> T v

NUVEE Hd ORPRIEZIRET 5.

3 CRFOALTY R KNILE

EHE CREF X k R~V a7 e {RET D LT,
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723, CRF © BB AR g BRI U< O(T|Y|*+)
THETEZ 2RO TWD 4. ~v 7T -
7 MARITARGHERICRE I S D RO 2RI L
THEHEICHAETES Z L HRT.

EEDO~Z by d & BHIREEDO A~ T AATHIOFE
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Hd = {Z(w,y)eD H(m,y)d} + %
F7, FHIZEOA~TT Y R MAEIIRAD L B

DThH5D.

Hyyyd= > Po(§la)®(x,9)¥e(z,9) d (2)
yey
7272L, Yy(x,y) =P(x,y) Ep,(®(x,Y)).
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2L, FIEEESIREZENEINLS & EThbbd &
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Hiyyd=> Y ¢(x,i,j)M(ti,j).

t=14,j€Y
2L, M(ti,j) RKATERSND.
M(t,Lj) = Pg(ytflzi,yt:j‘éﬂ) [A[t 17 Z}—i_
$(@.i.j) d+ Blt.j] Er, (®(2,9)) d].
F72, 1751 Alt, §] & Bt i| I FROFIRATER SN D.
0 ift=0
oz, S,5)"d

Yiey Po(yi—1=ily=j, @)
(q,’)(ac,i,j)TdJrA[t l,i]) otherwise,

else if t=1

o(x,i, E)'d if t=T
Blt,il=4 X ey Polyer1=jlyi=i, x)
(¢(x,i,j) Td+Blt+1,j]) otherwise.

YoT, AL B%ETPHIHELTELZLET, KX (2
X O(T|Y)?) CRHARRETHD. b, AL BoOX
WZBN D St & feRIL, IR OE Y H

Po(yi—1,y¢|x)
Po(yi|x)

TERHAETE 2. Polyrs1|y, ) BIRGE. E7=, HIFFHE
Ep,(®(z,Y)) bELHERZ MO CHETETHS.
BEEREE LT, ZOEIMRIT AL R R
LTWA7®, § REAETHNIRZRD d TO~NTT
Ve Xy MVEEORETIATE S, CRF OISR
OFFIIIUANER X BB W EEGH R A S AT
W5 2. Ko, AifERAHAATLZEIZLY,
WAEE ST CHETE D~ T v« X7 MUREILA)
BlFtHREIC DT R H A BINT 5721 CRHAETE 5. 2
TR L2 X 912 Newton-CG EOPAIL—7 (CG
%) T OITEETH D0, ENMEERERF L THE
FIHT 22 EnTE, fAE2REW. Newton-CG 1%
WL — 7 OFHREN K5 % S 57, CRE 2K
OFREEROFEEENYHFTE 5. ok, JELHEIX
FF ) (x,y) 2T k&K CRF Tl O(TY 1) @
PRAFZEHIN LI 72 5. FIHATREZe A € U S A
HTHT — % D OEDEEDOHDJEUMEFREZF Y
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A R— e RT X =% g L3 v b OEIE T IEBR
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st g e L, Ny TSI LBFGS &, 4T
A BN IR B (SGD) & 324E L=, SGD
DOFEHUL Opy1 =0, mrge THD. 72720, g >0
ITFEERTHY, ARl g, 137 o F BN L 1H
B (z,y) € D ZHNTKRD XL HIZERT D.

g = ®(x.y)+Ep, (®(z,y))+ 2
2, n = | D EAACTH T 5. BRIk O
HCOMET B = 2~ (S, SGD(L/E) [3] &,

FREIE T 5 g, = oo/ (LUK, SGD(ak))
[12] ® 2 FlixE W2, 72720, IR 5 no 135
12500 SCTEB L 500 T £ AFELCRIR L. ¥
7o, Xk [12) £V a=085 ZEH L. S HiZ, B
fiﬁ%ﬁ’i’?ﬁ$ﬁ’] AT ART—u &7 MLo T

=wv X FIEELT [9].

9%% 19T Java™ TI7V, Java HotSpot™ 64-
Bit Server VM (1.6.0.18) L T397L7=. CPU IZ
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H5.

X 12, Frordr s« X278 5HME B
ih) O HBBEOE/ME frnin &OZE (FtEh) 22777
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