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Passive-Aggressive (PA) 703U XL [1] 1, BallsH
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—DOTHB. B, UBRIITEEROAER, HH
DI AT TR ED 3.

T X 11E, PA LIS A R OHEYEE % HifH
TREHCEEA LTz pa-1 7NVTY XLT, A—32I
Rk E WSS BT 5 FIEER LTS, fi
ZE T TH—RINVE LTBER =2 ky(z, s) =
(z-s+ 1) ZAVNE, dRULFD (ERFED) HHA
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BRIGROERGROBNEENARETH 5.
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Efficient Training of Classifiers with Conjunctive Features
YOSHINAGA Naoki' and KITSUREGAWA Masarut
t Institute of Industrial Science, University of Tokyo

Rz, IR e = (21, 22) EVB—ERT X 3= (s1,82) I
»LT, ka(s,x) HHR I {E I ko(s,z) = (s121 + s222 + 1)2 =
3s1xy + 3s2z2 + 2s1z1s2z2 + 1 (0 zs,s € {0,1}) &
3. COMBRHAAEDRELZEUEREM\DER ¢2(x) =
(1, \/§$11 \/§$2, \/5&31.’82) EEHRLTVS.
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7713 X Ls 1 PASSIVE-AGGRESSIVE-I WITH KERNEL

INPUT: C > 0,k:R*” x R® — R
OUTPUT: Sr,

1: Initialize: So = ¢, x =0

2: forallt=1,2,...T do

3:  Receive instance (@, y:) : @: € R™,ys € {-1,4+1}

4 Suffer loss: {; = max{0,1 — y; 616501 azk(si, )}

5. Update:

6 1. set: 7+ = min{C, "m%”;}

7

: 2. update: oz = vt + 74, St = Se—1 U {4}
8: end for
9: return St, o

DEZER—XIVERELTWS [2]. FiEDH D
=V VIR TOESICEHEETNS.
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=Y aika(s,®c) + Y cilka(si, @) — ka(si, xc)}

8;€S $;€S

) .
= > > wiff+ ) cifka(si, ) — ka(si, @) XD)

k=0 fik cxk 8;€S

2120, xld e TF CEENTWEEBEOEEDRIT
ZOWILUIERENT MV, fFll e HTHXTEIEED L
ROMHEDLRERL, w Zabdh—X)VEH[6,7]
KEVEEEIND ffOEATHSD. X1 HLDEIH
&, ky(si, @) = ka(si, @) —ka(si, @) B si-x # 8-,
Fabb x THRNT HEHEEOREN s; THALEZW
LE¥OLABTLEFMAL, MPACFETES.
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T5. BEMICRET, 7VIY XL 1D 4FHDOH—
FIVEE EZX 1ICBEEX]Z 3. BP0,
BT — 2B 3R REOHBREEEZEZ, HHE
DEEBICERT 3 AL N B2 F 2REL L.

R, T17H TIEG . 29 R— X7 Zi<BMY
B3, z, THRAXTZ2ZEHEDS B, #HArGbhEYZEHN
FTEBEM f e FiZDWT, d RUATOHAEDLEENE
ZFHBELZDOEAZERHTS. kB, k ROMEH
BOERYE fFOERUL, Ricd ek RETRE
PRI & e T Tl ki, BINEE NS (K DRHAE
IZDWTIE [7] 228, FIZ ST A5 2 = 2).

2E7INA) ALDOEBRILUETHBH, ERICH
Wi BRAREL T B5icid, K1 OE—HOGHERZW
MHEBLITSHDEEES. £, EZRIEER
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FHONA FPEREDEIDELIEDZ LS, EE feF,
ZIET— 2 OEETRYIL, HBRIEMZIEEN
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EBIT, PA-IDIST AZEHEM I, > 005, R 1
Li ytl Zs~;€$¢—1 aik(si,mtﬂ >=1 (Etﬁ% k %E%&{ﬁ
ERD BBz, FTROFANDDRETHS.
B, BAEER—DBMLEZEEDOT—Y Y
DELED LRRZ, REIZEAI—XIVEFHALTR
B, [REEORED BIEIC BB L TN IcF]H
$%. o KRN f 2—DBINLc e DX—YVDIER
DEALED LR A(m*+), Aim~) ZUTDE 52 5.

A(mt)= > a:kl + > ok
8;ESAfES;iAi >0 s;ESAfEs; Aa; <0

A(m™)= Z okl + Z a;ky
8;:ESAfEs; Aa; >0 8;ESAfEs; Aa;<0

EEU, k= (2] +2)% - (l&'| + 1)%, k), =2¢-1.
ZORMD X, 1D 1IE B2 EHOWSGTITS.

4 FRMSRER

BERFFEOENZREET 570, HARFERDLZT
fRTD 2 X DT — 2 [8] & VT FMERERE T
Tz, FIEEGIENE 296,776 (IEHI 150,064, £ffi 146,712)
THb, BB 64,493, FHEFAEEEIZ 27.6
TH5. REOFMI 8] 2RI nizw. HAEDLYE
FROEBEEHETZ oA DREL LT, $IWE
TIVERH] [91 Rz, DIEDEERIE, Intel® Xeon™
3.2 GHz CPU & T30 32GB 2 & T — /3 ETf7o 7=

IREFE pA-1 SPLITy B, Z2TEHAN—XN kg ZHV
7z PA-1 (PA-1 kg; PKI [7] TEHE(L) LU K-t &<
TV (SYM kg)?, EHIC dRUTDEHEAEDEENE
DEHERFICHEET 5 L1 ERHEAESREET IV (4 -
LLMy)"™ LR U7z, BB DD, HAHbeRENE
Z W RV PA-T (PA-1 LINEAR) & SVM (LIBLINEAR)™
TEEYET 12, ZTNFNHEREORE THEEEITL,
BIRT — X TNAIN—IRTG AR BB LU, pa-1 DR
DR UESE 20 @& U, PA-1SPLITq TREIBT—%
FROHBEED EI N =125 x 27(0 < n < 9) BEHED
HAESDOEEBICEBL, ThENSHEEEEE L.

RVICEBRERZRT. £9, BHERN—2 NV kg I
EOLEEFRR, WEEEICHAT, BRicRED
W5 EHREERHIRS. —7, HAEhEEREE2E
M9 2L, 2HEERLEINZNERT IEERDIR
RLUTLES GRUTOLEAELEEERT Z5E,
PA-1 k3 THI90MB, PA-1SPLIT3 (n = 9) T 1.3GB ©
ATV ZHEE). BREFERIERTIEMEZHEL TS,
BRICERCERBEODERELYTETVS.

B, BEFRICLZERZEREFEHEDY
FBER ISR, BhD, 2EDOH 1/250 18E (n = 1)

*2http://chasen.org taku/software/TinySVM/

*3http://www-tsujii.is.s.u-tokyo.ac.jp/ tsuruoka/maxent/
“http:/fwww.csie.ntu.edu.tw/ cjlin/liblinear/
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FoTE TR IS AP ] i
PA-TLINEAR 88.39% Ts 447753
LIBLINEAR 88.18% 65 53,471
£1-LLM2 90.61% 8115s 33,109
SVM ko 90.76% 29807s  (1,478,096)
PA-1 ko 90.64% 9029s  (1,821,244)
PA-I SPLIT; (n = 5) 90.65% 27s 375,537
71-LLM3 90.71% 102293s 129,548
SVM ks 90.93% 25869s (26,194,241)
PA-1 k3 90.87% 7885s  (30,915,981)
PA-1 SPLIT3 (n = 2) 90.86% 258s 1,751,861
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DEEOHAELEZERTIE, 2ENT 358 LE
BEOEHEENMEOND T EH A B, PA-ISPLIT;
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Ho, 2BHETIHE (n=9) DK 1/10 DALV HE
(130MB) T, KD EBICEYNERETH - -,

5 &8
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