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Abstract: This paper proposes the bilingual segmented topic model (BiSTM), which hierarchically models
documents by treating each document as a set of segments, e.g., sections. While previous bilingual topic
models, such as bilingual latent Dirichlet allocation (BiLDA), consider only cross-lingual alignments between
entire documents, the proposed model considers cross-lingual alignments between segments in addition to
document-level alignments and assigns the same topic distribution to aligned segments. This paper also
presents a method for simultaneously inferring latent topics and segmentation boundaries, incorporating
unsupervised topic segmentation into BiSTM. Experiments using a Japanese-English and French-English
Wikipedia corpus show that the proposed model significantly outperforms BiLDA in terms of perplexity and
demonstrates improved performance in translation pair extraction.
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Fig. 1 Wikipedia article example.
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Fig. 2 Graphical model of BiLDA.

TIITY XL 1 BIiLDA 04 g

1: for each topic k € {1,...,K} do
2: for each language £ € {e, f} do
3 choose @%, ~ Dirichlet(3¢)
4: end for
5
6

: end for

: for each document pair d; (i € {1,...,D}) do
7: choose 6; ~ Dirichlet(cx)
8: for each language ¢ € {e, f} do
9:  for each word wh, (me {1,...,Nf}) do

10: choose 2f, ~ Multmomlal(@l)
11: choose w!,, ~ Multlnomlal((ﬁl )
12:  end for

13: end for

14: end for
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Fig. 3 Graphical model of BiSTM.

7T XL 2 BiSTM D4 e
: for each topic k € {1,..., K} do
for each language ¢ € {e, f} do

choose @f, ~ Dirichlet(3¢)

1
2
3
4: end for
5: end for
6: for each document pair d; (z € {1,...,D}) do
7:  choose 6; ~ Dirichlet(cr)
8: if Y; is not given then
9: choose v; ~ Beta(no,m1)
10: choose Y; ~ Bernoulli(v;)
11: end if
12: generate aligned segment sets A; = gen_A(Y;)
13: for each set A;y (g € {1,...,]|A;|}) do
14:  choose vig ~ PYP(a,b, 6;)
15: end for
16: for each language ¢ € {e, f} do
17:  for each segment sf]- (je{1,...,5}) do

18: get index of s in A;: g :get,idx(Ai,sfj)
19: for each Word wf;,, (me{l,...,N5}) do
20: choose zf]m ~ Multinomial(v;g)

21: choose w ~ Mult1n0m1a1(¢>£ )

22: end for

23: end for

24: end for

25: end for
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B (bla)n = TT750 (b + ta).
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HEDPEBIRTLILLELTELRDE, yOY T ¥
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Dub[10]I2E1+5

NEERpduD YT Y
=
X .s d pd,u:1 S/
. 2\ u
& s,
U pd,u
pd,u=0 Sm

#a !

R

: text passage

BiSTMIZH T3
SIS &Ry DY TG

XExtdi yii*=0 Al

2 E| - " A

||
l

#e [

[ |:snerorss

c BT AV

5 BISTM Oy D% 7)) 7L Dub [10] D p DI > T~
7 D3I R
Fig. 5 Correspondence between sampling y in BiSTM and
sampling p in Du et al. [10].

71, Du b [10] (2B 5 5EBROY > 7)) 7 (Du
510 ® 4.2 HiZHE) L FEERICEBITE 5. BISTM 128
Jby D7) 7k Dub [10] 1282 5E8ER p
D7) 7 EoInEE 5 1239, Du b [10] T
[text passage| Zi/hNHfr & L, GEBEROY 7)) v 7
W2ED, MU MEY 7D [text passage] G LTES
A NEELDIZX LT, BiSTM Tld, €722 M2 H
frel, yOHbr 7712k, LMy Z2DE7 R
YREBEL TGS A Y NESEES, LB B
ZENTED.

T2, yyy OFERGAILDTOR (4) BLO(5) Tq
HTE%., 2ok @), (5) &, Zheh, Dub [10] D
(6), (9) IZxfImd %%,

p(yijjr = O0ly™ i7", z,w, 8, , a,b,1m0,11)

Mo + Cio
x Betag | a + t;
No + "M + Cio + Cia ( ; 1g>

i

K (4), (5) ®EMIE, Du b [10] DX (6), (9) DEHIZBNT,
p ICHT AT EL v ICHTAMETRICESIHRR, t & nCBL
T, A MTE TR AECHIEE T A Y MEG T LIEERTT
&, FEMIEOCER [10] 2B,
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(bla)e,,. s
H ’ Hs(nigkatigk»a) (4)
k=1

D),
seidia,y On

p(Yijy = 1y Y, z,w, t\ T, e, a,b,1m0,m1)

m + ¢
o Betag | o + t;
Z(no-i-?h + cio + ¢t K( Y lg)

T

bla), o . K

((ZL))tw H S(ni,Am,k, ti,Am,ka a)) (5)
i, Am. 1

SZT, A L A DA nig, = 1] 22 [A &
A, DELEDH L VEZDOM I tig, = 1] L5 5 b
Vo it 72y VEGOREGEE C LT DL,
T = {tigr : (k,9) € C} THD. T2, cio 1 IMEX0TH S
yi DR, i BED 1 TH Dy, DETH 5.

Yijg DV TN LT T,y DEOBEHIMAT, #
WL7ATE (5ED 5 VIEHE) 21T o 2O 7 A
YMNEREBAEEERND 22012, LBEICIE LTy DAt
Dy DEDEREIND Z EITERI NV,

3.2.3 60, v, ¢ DHETE

REOHEPLETIE, PHERHEEBEICLD 6, v BLID
O EREDWERT B0, TN OEBIIEFHE L %\,
b0z, e S NIMHETE tigr, nige, ML, %V, L
ToX (6) 5 (8) DHIFHEICESEHINTE 2.

ok + )4, tigh

6
lele(ak + ZAi tigk)] ©
(7)

O0ik=Ez,; t;|w;.c.8,0.b,y [

Nigk _atigk

+9 atig. +b
b+7’lig.

ik b+nlg

Vigh=Ez,; t;wi,0,8,0,0,y l

14 14
ﬁw +e]\4kw - (8)
Zw’EWe (ﬁw' + Mkw’)

4. BEE L MEY 7HEID BiSTM NDOEA
(BiSTM-+TS)

RETIE, BENEy 2 bk 2y MNEROHEE
T 5720, Dub [10] X VIR ENNRA ZWIE » 7
SrEIF A BISTM I8 A L72ET 0V (BISTM+TS) %4t
%3 %. BiSTM+TS T3, g Lzf— kY y 7 O,
2%, My rGEITHETHTONMEL S AL N E
LTS . AT, Yy 75/ (Du
5 [10] I2B1F % [text passage]) L& T 5. BRI
(¥, BISTM+TS Tid, &XHF L Ok A v &, £
uly (he {1,..., U S LT SN 5EB R A R
TAEERL Y, TEHT D, Wb, OEBIERSH D & X
I, o 1 THY, I ThVEEE, pf, E0THE.
7ze 21E, pf=1(0,1,0,0,1) \&, 3C#d A5, {ufy,ubf) &
{ubs, ufy,ubs} D2ODET A Y PTHER SN 2 L & Eg
T5.

TIUTYRZL3IZETZ XY bOAREEZRT.
BiSTM+TS &k D ER ML, 7VIT) AL3 % TV

00
(bkw:Ez,t\w,a,,@,a}b,y [
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TITYXL 3 w7 X OERERE

1: for each document d¢ (i € {1,...,D}) do

choose wf ~ Beta()\g,)\l)

for each sentence uf, (h € {1,...,Uf}) do
choose pf; ~ Bernoulli(n?)

e

ih

end for

£ _ e e
s; = concatenate(u;, pf)

7: end for

TNVAL2DAT v T TESDMICIHFALIZLDTH 5.
2T, XEM A IBYS200HE e & dl 13, Hoe
WA EI S A 2 L IER S o, BiSTMATS T

@,%Y%ﬂfEHLT,%ﬁwaFEV7ﬁ§b%&W

ETAh. TOREICHEDE, £F, FuFE 4 ITHLT, !

DA &N BT A= LT HER=F MmN LERIND

(A7 v 72). 20, &L b (he {1,...,Uf}) 1ZxL

T, ph, Bal mXTRA—F LT BNV R — 4‘%%\%&)&

END (AT v 7 4). WIS, 72 b st pbicl

Lo T ERBESHELILICEINERENDE (A7 T

6).

4.1 BiSTM+TS L& T 5HTE

BiSTM4TS (2 BJ 2 T, BISTM 2B 54> 7
Vo7 (2,8) L yDHF TNV 7)) WpDH 7)) 0T
EMR 7z, SHHEO 7Ty 7O 7)) ¥ 7 EZILIAT) .
p DY 7)) 7, Du b [10] EFEEEIAT) . p DFHES
FilE, UFOR (9) BLO(10) 1ZRENBEBY, Lub,
DEBICEREZITALAZEIZLY, 1208 T AV b s,
MW2ODX T AL b s, Lo II3EISNDE (pf, =1) FEE
L, Xuby, OEBROBRERLLICED, 20017 2~
Ns, Ly D1 DODET AL b s, ITHEENS (pf), =0)
TR CRER S 5.

_pt
p(pfh = 1‘p£ pmv zza wea 6£7 o, a, b7 >\07 >\l)
S[
A+
Betag | o + t
*No A+ b +’e K( 2 ”)

j=1

K
= ][ Syt a) (9)
j€{si,sr} ij- k=1
_ e
p(pfh = 0‘pe pzh’ zea wl’ t,e \ T/7 o, a, ba )\Oa >\1)
¢ Si
A1+ cp "
2 Bet o+ t
“§;<M+A1H%+’feaK 2t

j=1

b|a t/!

e H S z Sm kat;[sm kva)> (10)

ZZT, %ki,i§%¢®k7xybj®bﬁy7ku
B2 7 —70WE, nify (&, X ORI A2 N O
bEyﬁﬁkf%éimﬁ(:u HE df RCEAT0 T
HbpO, L, LFELPTHENFLITHS pOKTH
Lo F7z, Is ks, OIS n
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k—lj »o (s & s, DE

%%ﬁ%)éw X2 DA t’fk =1] &b v EE
Y OMEEE C LT DL, T = {tf, : (k,j) € C'}
f%é.ﬁanﬁiwﬂmd,ﬁewkiv()_bwf
BT 28Rt =E% p KT AMEIEICESHRZ, t&n
WKELT, itk Ay MEEZTETIERSEI AV M

WZHEFIL72D D TH B,

REFFETIE, MHEO0, p OF 2T v SRS dE &
df OWMTHERFEL TV LIEE SR, D%,
pDOT TN TIBW Ty (HDFFEDORILE T X~

N #2ZE LRV, yxZE LMY 75% ON11) U F
v&bt/ﬁﬂﬁ«mvﬁ>iAﬁ@%%t?é.mhwﬂ
) Y TR, BERLATE (5 5 WEHEE) 1Bl
T, S, sla"o’J:U‘sT@y REET B, BARMITIE, s D s
s ICEISNBEEGE, A(s) = A(sm), A(sy) = A(sm)
ERBEICy BEEL, 51 & 5. W s, ICHEESNLY
B, Alsm) = Als)UA(s,) £ B X910y 2 EET 2.
ZCZT, pin DTN L) GERE AT A,
BEIIE, DEIREROE T A Y MZEDWT y F
THLEND LD, AFETIE, FHEOZD, Rl
A7) S hiERE NI, 728 21E, A(sm) = {Sm, 82}
(S & 8, BB LFHEOER T AV N) THY, 5, Wp D
P T)TIZEN g & s XDEIENL EE, KT g
E s, IZHDWT oy & Yy TR THLEDL DS (1, =0
%5wuym_ot&%% bdH)H5) WS, BHIFETIE

WEMI i &y ZE DI EED D, ot H L 1LM)
RIS HROBEL T 5.

5. FH\=EER

RETE, REFEOANEEA—T L X7 1 LX)
FOF I BT B HRE BT TG 5. EBT — 7 &
Wikipedia H J&5UHS B H SCERER 7 — /X A5 % JLICVER L
72, 3,995 D HARFE L FFED Y 4 FXT 4 THESDE %5
HI#EI D RF 7 Na—I8A L 3159 DT T v AFELHFED
A FRT A TRERDPS R ALY 8T TV T —INA
oz, H¥Ea 285 7))V a—s3821%, Wikipedia H 3
a%%Liiﬁﬁﬂ—nx@H$m£$mﬁLf,ﬂmﬁ

WAL E, VEY 4 ¥ RTFT 4 7D 20154E6 H2 HD
7/7774w%# SEMY v ICEOXIUET AT L
TR L72*7. 2 2T, Wikipedia H 3 5T#8 R S0 203k

=R RE, BR, HARFEGLFOLLE AT THFEICHRL
TR =S ATH A5, TOMR I N/ FELFIZFER
F=FIlHEIN TRV EERBELTBL, 2%, #E
By — 7 IR T — /S A Tld /e £, SCEHAL TRIG AN T
WELI YNNG TNV A—=IRATH A, LI I)8T7 7))V a—
NANE, ATV 8F TN a— /R ADEELHE ST S

*5  https://alaginrc.nict.go.jp/ WikiCorpus/
*6 http://dumps.wikimedia.org/enwiki/
*TORIE S B BEFRFCHDTE L 2 W HARGERCH 3B 72,
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7T v AERSE, 7T Y ARERT 4 ¥ T4 T D 2015 4F
6 H2HDZ 77 7 4 )V*8» 5 Wikipedia O SiEH Y ~
JICEDEWET D ETIER L7, UEL %8GR &
N7 AERRFEN S =T Y —AD A7) 7 02
FOFFAMEMB LA, HERFET A M MeCab*11
FAEB LT T v AFET ¥ A ME TreeTagger *12 28] 2
DICRERIRNT L7212, BRREREIZRRE L, ZOMoHEEL
AL L 7.

PR R D 72012, HEO R OIERE v +
%, Liu & 17 ICREVEHBEIICIER L7z, F39RMIS, K
kD Wikipedia H % 58RI SCEASFR T — /82120 L C,
GIZA++[24] # VT IBM €7 )V 4 T p(we|lwf) BLO
p(wf |w®) #HH L, [0° = argmax,.p(w®|w/ = @l)] 2
W) | &7z g AR
(we,wf) A L7z, 208, HEI /87 7T —I8A
DLESHITHI L 2 VHEERT 2R &, Fo 7B % IE
ety b & L7z, HIEFOSHFER T, Effty b
D4 HARGEHEE 7,930 (2t L O aREEER 217 o 72,

ALBEDHFH DIEME L v MiE, Gouws 5 [12] X Coul-
mance 5 [7] IZM\v, Google BIFRH — ¥ 2* 3% FwvwTH
BIICIERR L7z, F 3RS, AT 28T T a—I%A
DT T AGETF A MIMBT 5 HiGE % Google FllER T

EICHIER L, (LEOHFERT 2 ER L7, 20k, (Lo
YINT TN A= XN ADWEIFITHE L 2 WHEERT & R
72 AL TSI EBR T, Ko 2HEERT DT 5 v A
FEHEEOWMDP S, LT Y XT TN T = XA B W THEE
DSE\ EAT 1,000 O 7 T >~ ZFEHLEE S L CREREE D JE
B 24T 2014,

2 [f = argmax, ;p(wf |w® =

5.1 EERWR

g T, BEETIL (BISTM, BiISTM+TS) &
kDALY H VMY Y 7 EF NV BILDA % T 5.
BiSTM Ti&, 74 ¥X7 4 TRFho{L s a a2/
AvbhELZ F, EBRT-5I1213E 7 Y3 YOG
BRI 5 SN T w/zo, BiISTM 3 & O BiSTM+TS
Tldy zHExE L7,

BiLDA 12 BT 5 #EEld, BiSTM [Hff, F7 2% 71
I E AT o 7z (SR (18], [22], [33] ). F£ETALO

*8  http://dumps.wikimedia.org/frwiki/

SIS B 7 T v AGERLEDEAL L W IERERL S I bR 72,

*10 https://github.com/attardi/wikiextractor/

*11 http://taku910.github.io/mecab/

*12 http:/ /www.cis.uni-muenchen.de/ schmid/tools/

TreeTagger/

http://translate.google.com/

*14 Google FllFRH — € 2 & FIH] L 7=9ER DI [7], [12] 12> 1,000
HEEAS 2 B AT L7228, AHEERT (12 976 HLEEA) 1AL
Td, Liu(K =2,000) T, KRFEEZ@ELTHES LG L L
R MF O NS Z E MR L T\ A, BARIZIE, Liu(BiLDA),
Liuw(BiSTM), Liu(BiSTM+TS) ® ACCh I3, %ﬂ%\i’t, 0.288,
0.319, 0.305 TH o172,

*13
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fET, T, BEREEERICHIMLLE. 24, 1
&, 1PE K DT o%EE, 6, vy B I ph, 12
02> 1 D& AEZIZENY BTz, 20K, —EOY 7
) ¥ 7% 10,000 B E L2, NAN—NTA—F a &
BLIE, Vuli¢ & [31] Ifitvy, ZhEh, WFER/ST A —5
ap =50/K, B =001 27 a, b, Ao BLD A\ &
Du 5 [8], [10] I2figvy, ZZh, 0.2, 10, 0.1, 0.112, no
Lo i, 02 1B ELAS, F7, MYy o BOBEES
B 720, KX, 100, 400, 2,000 O 3 FEHZ AL 7-.
K =100 B XU K =400 1%, Liu 5 [17] IZH0ERA L7,
K =2,000 1, Vuli¢ 5 [31] 2BV TREEEZRT FE Y
IETHEIZORP L.

)R SEBR T, Vulié & [31] O RFFUH TR
(Cue) & Liu & [17] OxFOSHE T (Liv) O 2 FEHOT
FEERA L WFELD, £33, MM YU AVMEY 7T
L (BiLDA, BiSTM & %\ {4 BiSTM4TS) 12 & V) & HiGE
DNEy I RHEEL, TOK, HE LI My 718D &
Fpwelw!) #FHHT 5. LT, plww!) 258\ R
(we,w!) T 2 2 LI L D IFHF OB 24T . Cue
T, plwlw’) & S5 p(we|k)p(klw) O & 50 Fil
5. 22T, plklw) % ToHY, plwlk) = drw
Thb. LiuTlx, 7T, gLy 7 1lko%, o
VST TN T =N % b E Y 7 THn AT e ERa — o8

AW S, LT, ARBEONRI =2 LT,
IBM E7NV 1LIZ&D pwe|lw! k) #HEB L, €Ok,
& p(we|wl) % SO0 p(we|w!, k)p(klw’) ® &350 Ei$
B, DT, #aFU T cHW 84 ) YL b
Yy 7 ETNVERINTIRT. 72 21E, Cue(BiLDA) I3,
BiLDA # 2% Cue Th 5.

5.2 REER
FZEFNVDOTANTF =713 5Pl 7 A b Ly
PX=FLFT 74 TiFiL7z. 7 A MEY M=T L
FIT AU, BOEIREMEICL VRO, ZoN—=T L
FUF AL, HEAMEIEEETNVOWALERES BV &
ERT. MRER2ITRT. K2 LD, BSTMBLD
BiSTM+TS 13, BiLDA L ) /X—=7 L F 27 1 OB T
NIZETNTHDLZ LDV hbH
HETNOXFTOHIHEREE N XA N EfR#E (ACCy)
“%ﬁbt.NszE%% 1, AL N E O X ERO
HHZIE LW R DS TN AAICIER E L2 EMRTH
6.%23&%%Vﬁb%mb#_ﬁa®ACCIkACQg%
RY. F3 XY, Cuek Liu DWMTEICBWT, BiSTM
% BiSTM+TS % H 7757 BILDA Z w7265 0 b
EfRERENENZ 505, TOET, FerBREIlL )

5K TIE, FIEEENIRT 42720, a B bIEHOENLOED
FEICESE L. a, bOY 7Y v 72X AHEEIZ S B O HE
L95.
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HAEKEIRTHE TH 72, INED, BISTM BL
BiSTM+TS &, L)@t s by 7 2 HEEICE ) B TE
12X D, Cue & Liu OXFOHHRB MY SETEZ LS
EDHB.
=TV x 74 BLOSFOHLOER, S, L7 2
v FEOMILERY S SREEEGOET MR LD S
ENEBRICHERRTE S, F2, IS OFHMIEEICBW
T, BiSTM4TS 1& BiSTM 2 WERE#Z L TW5 &
EDD, HOEPLOE T AL MIGEEIN TV ARNVWESEE
TEESIHTLTH, LAY PEHBHEET A ETA
FIZL BT A N OEERY D Bz, 7 AL M

K2 FAMEY F=TLFIT A
Table 2 Test set perplexity.

=EAP T K=100 | K=400 | K=2,000

BiLDA 693.6 530.7 479.9
H 3 BiSTM 520.1 429.3 394.6
BiSTM+TS | 537.5 445.3 411.8
BiLDA 616.7 514.2 439.1
L3 BiSTM 510.8 425.9 379.4
BiSTM+TS | 541.2 456.3 386.6

® 3 HFUHM R (EFREE)

Table 3 Performance of translation extraction.

ACC
a—=INA Fk K=100 | K=400 | K=2,000

Cue(BiLDA) 0.024 | 0.056 0.101
Cue(BiSTM) 0.055 | 0.112 0.184

H e Cue(BiSTM+TS) | 0.052 | 0.107 0.176
Liu(BiLDA) 0.206 | 0.345 0.426
Liu(BiSTM) 0.287 | 0.414 0.479
Liw(BiISTM+TS) | 0.283 | 0.406 0.467
Cue(BiLDA) 0.097 | 0.169 0.219
Cue(BiSTM) 0.160 | 0.242 0.275

L3 Cue(BiSTM+TS) | 0.156 0.223 0.257
Liu(BiLDA) 0.582 | 0.662 0.715
Liu(BiSTM) 0.621 0.701 0.742
Liw(BiSTM+TS) | 0.616 | 0.695 0.732

ACCjy
=I5 Fik K=100 | K=400 | K=2,000

Cue(BiLDA) 0.093 | 0.170 0.281
Cue(BiSTM) 0.218 | 0.286 0.410

H 3 Cue(BiSTM+TS) | 0.196 | 0.274 0.398
Liu(BiLDA) 0.463 | 0.550 0.603
Liu(BiSTM) 0.531 0.625 0.671
Liw(BiISTM+TS) | 0.536 | 0.612 0.667
Cue(BiLDA) 0.379 | 0.494 0.556
Cue(BiSTM) 0.462 | 0.548 0.580

L3 Cue(BiSTM+TS) | 0.456 0.544 0.582
Liu(BiLDA) 0.716 | 0.797 0.838
Liu(BiSTM) 0.748 | 0.832 0.859
Liw(BiSTM+TS) | 0.753 | 0.826 0.852
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OFILFRATEHTE L Z LR TE 5.

Fo2rEI I, IRTONAY VHFIVIEY ZEF
WCBWT, PEY Z7EPREVIZIEHREIRVW &8
Ghh. Fiz, WAL ) YHNVE Y 72 EFIVIAIH
P ET, LiuDFFH Cue & WHEEVB VI E10515
BiLDA 2B A 2N 5 O, Liu 5 [17] THE S
TWb, SRIOFIGER % H LT, #E2E7 I (BiSTM,
BiSTM+TS) 125\ T BiLDA L RBtDOMEAIA S 5 2 &
Do Tz,

6. E=

6.1 T 4> FEOMISH T

KRETTIE, HEESNE T A2 FEOIIGERIZONWT
TR DL, w7 A Y MEEREOREERRE, £ AV b
B OISR % FE M 2 720, AFTRIFbNizks

Y M EHWS BISTM (K=2,000) I[Z& WiffES Ty
ZEMI L7z, BARAOICIE, HEI XTI —I38ZA0 5
MAEZ (A L 72 100 SCEXFISH LT, &7 ¥ 3 Y EOx)
BB A AT TS L, AFI0LE BiSTM (K=2,000)
WCEBHET AN EZIE L. R 4 B RYRT.
#4410, 72y MEOMICAHT (y) OIEfFERIZ, 0.859
(1,327/1,544) TdH 7.

BMOOFT, NPTV y=0THEIT N2y =1
ThrHFH DL (121/174) 1%, L7 ¥ a Y HITEEIZE
$HIBfF 222028, E I W TW A B TH - 7.
BB 2R 6 \Rd. X6 1F, (6Bl 1ICY 2 HERE
WHThDH. M6 TE, AFTRITILNLET A MER
(7 va VB PROFERTREN, 7 T3 Y4050
FOlNICREER SN TWA, F72, -EFHICL ) HEHEE
ENT2E T A MERADPFOEBTRENT VS, HARGE
BLUEEONFTHRITIONIE 7 Va3 vid, Z2ENh,
[s{, sf, -1, IsF, &b, ... ] T/REN, HEpEE SN
ek Ay M, EREN, [, s, -], TsiE, SiF,
] TIRENTWA

M6 2B\ T, #iEDNE 7 ¥ 3 ¥ [Bujutsul (sF) N
i, HERFEOX 7 ¥ a v [HR] (sf) O—#BIcE N T
WBZEDGND. KIFZRICBIT A7 v 3 ORI
JTIE, 7Y a v RkELTRNE Yy Z725F LS D% s
FFsZE2HIELTWALD, L7 v a YIIZEGHI 2%
SHIBERSH 7L LTOAFOHETy=0L L Tn5
—F, MEFETE, OB ESIEERTE T A2 B

£ 4 w7 A2 NEORIGAERE

Table 4 Performance of segment-level alignment.

AF7 N
y=1|y=0
e | y=1 195 174
TN | y=0 43 1132
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1EERALIE

B (RES) &4, BHIL R AR (HRE ASRELEEOT, AER
15 -HIET BRI, ZOREEREEEELTABORREDHE T, Lo
=EEOEAMH>F-EDTHS,
BOBRENSACONTIE, BD (RS . B HEDRAT ZOHATE 51
sl BEALREDEARER. DEELADDYERED,
ﬁf@&ﬁliiﬁm RAERCEUEA THY . ERHDEXHSAFELT
W5,
[t eV S SR T FBACER LR LR U, I AEA S GRE
RO EBIET k3T,
Eﬁ;“a‘fﬂ%ﬁ(; RAEBN. RERAALETVEALD BIREROREE o)
2Tz,
COESTh, EMA TSRS ICERL - AL REEREE
BYRBEEBAITITORWNIE R =o .
ChESEICREBSEROIARNSAEISNTT, ChECORMAE
L BNBTHICEB A OEMEEEBALSARLAY GIERDS
o BEZBORICHEEIHOBIOELNIE LIELEHHORIED
2 %) BADGEHITBEEETHS AARITEA BATEERELTOREMN
<HF> gk LTOREL, BREBISEALE,
ZOERITOVT, BERLHIBOTH EROFRALE ELIBOFI— ()
ESDHRICLHE, RIFEALEFTNEELI (EABEIT) RIFEER
+B1=I=, HEHIHALEEIBTENS R T RE LV S BHER
W=DTHBELS,
COBICRELFETLNEL, BREE, EHRIFORILAA 1A,
EHRRMOAEIRTBAEH I [ERAEERITLIENS,
EEIETE RIS A 08 5.
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Budé (E3#) is a Japanese term describing modern Japanese martial arts.

S1 Literally translated it means the "Martial Way", and may be thought of as the
"Way of War".
Budo is a compound of the root "bu" (:.5), meaning war or martial; and "do"
(:£3), meaning path or way.
Specifically, "dd" is derived from the Buddhist Sanskrit "marga" (meaning IE
"path"). The term refers to the idea of formulating propositions, subjecting
them to philosophical critique and then following a 'path’ to realize them.
"Do" signifies a "way of life".

st "D&"in the Japanese context, is an experiential term, experiential in the sense

<Etymology>that practice (the way of life) is the norm to verify the validity of the discipline

cultivated through a given art form. .~~~
The modern budo has no external enemy, only the internal enemy, one's ego
that must be fought. Similarly to budo, "bujutsu" is a compound of the roots
"pu" (&), and "jutsu" (#f7:Cr D), meaning technique.

Thus, budo is translated as "martial way", or "the way of war" while "bujutsu"

is translated as "science of war" or "martial craft."

However, both bud6 and "bujutsu" are used interchangeably in English with S
the term "martial arts".

Budo and bujutsu have quite a delicate difference; whereas bujutsu only gives
at/tention to the physical part of fighting (how to best defeat an enemy),

budo also gives attention to the mind and how one should develop oneself.
Budo was featured in the Summer Olympic Games demonstration programme

in 1964.

NTLA, ... It may be difficult to delineate the differences between budé and "bujutsu".
s TTTTTmomTmmmmomTmmmmTTTTL ,J_ Sometimes, the differences are considered historical; others cite differences
<$$’2$Q§> Sa in training methods, training philosophy, or emphasis on spiritual e
. T AR R AT (T HER Si development. S6
P2 ST sE slst <BUjutsU> |, modern usage, bujutsu, meaning martial/military art/science, is typified by
EEJ Sl . ’52 52 <Tsf s1sf oo sisf its practical application of technique to real-world or battlefield situations.
1+ 1752, 51754, 52751, 52753, 52754
BE s'1-5'1, 5'3-5'5, 5'3-5'5, 5'3-55, 5'3-5"§
6 LAY IGEIBIUET AL MEEICA T OB
Fig. 6 Examples of segmentation and alignment.
B OMICERICEBE S, s & P itinfi < (y=1) & £5 127 AL MHOTHHEEY
HE STV, S OISR i, Zfi,ﬁ'ﬁf o 7R e a) Table 5 Average number of words in a segment.
BTV OFFAECIERR Y kﬁf;éﬂéz’r 0531 2 ke B AR HEa—/52 LI T — 782
LS ERLEEEDET VLI LOT%ﬁﬁﬁéf@ PN | OK | Kk | 77> ik | Sk
CDFEDELY liZTL%E\/‘?ﬁiﬂ%ﬁxé IR S 20, BiSTM 264.7 245.1 276.4 259.3
= — - 1 ¥ BiSTM+TS 119.9 173.4 207.3 181.0
4113, SEHLHFREDE T ML B THSH A ks
MROGEHESZ 2, ETTLVOYLRIZORIFV,
2, £2 2 a ORIV SHESE LT AL FOED
6.2 U X2 RE FWBENZ EDGhDH. T4FXTFT4TTE, 12017

KET, HEEESNT2E T AL FEFRIZOWTESE
L. A FRFATRETOL Vv a vEBRIENEY 2D
ZALETHADT, HESNTv T Ay MEROE X
%728, BiSTMA+TS (K=2,000) THE L7=k 7 * v M
Roxr v a VEFRIOT 2 BHREAOE TR 208
B HEERIZ 0721 TH o7z, k7 v a VEFRIIWS R
NEY 722 NP CRLIEETTHLIEEERL L,
BiSTM+TS (&, Hidize b ¥y 7 21b% S EBHER TR
T EDGh 5.

CHEETFTNVTHOWIZE T A Y MO HEEY %
RS, BISTM Tld, 7 varviv s 2y MCHWES
EERRLTBL. %5&@ BiSTM+TS I¥, 27 =
YEDBANEI T AY MIGET LI EDG L. VD
¥z % &, BiSTM+TS i3, ii%k7&ayi@§%#

CHETAH. M6 IZBWTH, HARERRFELELFED

*16 BiSTM+TS THEE L7t 7 2 » b
Mol LTH by 7D LEL
FEREVXRRAL L 7 2o 7.

RN 7 a VIERT
> TWnh I &ﬁ‘f)%f_
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EEINTWD, 7ok 21X, Fukumasu 5 [11] &, FERAF &
T =R DY NVFE-F VT =5 2T NMET 5
720 IZHESE ST 72 SwitchLDA [21] % Correspondence
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