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On Reservable Structural Ambiguities in Japanese-Chinese
Machine Translation

Fun Ren,! Lixin Fan,t Yosuikazu Mrvanacatt and Koy TocHiNartf

In this paper a new concept, Reservable Structural Ambiguities (RSA) in Japanese-Chi-
nese machine translation, is presented. The RSA are structural ambiguities of Japanese which
can be translated into Chinese without being resolved. Usually, when translating from one
language to another which doesn’t belong to the same “language family”, structural ambi-
guities must be resolved. However, Japanese and Chinese don’t belong to the same family,
their difference being mostly on sentence structure. However, some parts of their sen-
tences are similar, making RSA possible, and this paper will focus on them. Some RSA
patterns will be discussed and a method for generation of Chinese from Japanese sentences
with RSA will be given. An experimental system based on this method was constructed
and an experiment on 806 sentences which had RSA, taken from 2919 sentences from tech-
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nical articles, was carried out.

The result was a correct translation rate of about 97.7%,

showing that the proposed method is quite effective.
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Fig. 1 The usual concept for processing structural ambiguities,
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Fig. 2 The presented concept for processing structural ambiguities.
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REBRERTH B, 22T, KBTI, BAZED
FRO RO REE OB £ AR BB TN X
BERRBIMRIC ST, TIRRBRBERICE L TIE, 2 OB
FREAEBEETICH 5D UDEL T CER (BiCE
£ D) THBECRIAZERT 5FEE4BET S, £
DREFSER 2 1TRT.

2. FIREEEEERILR

2.1 BERFORIZBIEEOBENE

—DOXMDFHEY & LT LoXHisEES
254, ROBIBEOBEENSSZ S, UT,
HAFEXICBY 35/ 0 20 HEEOBREOH 47T
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FiR
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(a) WFIBE &) EBEBFH 0l 0L :
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5,
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SOXIBHEEICHIET 5. ELWV] Ofh4E
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Fig. 4 An example of structural ambiguity
in Chinese,
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Fig. 3 Examples of structural ambiguities.
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Fig. 5 The translated Chinese sentence of example 2-2,
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ThoORVZIEETS, H—ohEEFREERT
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OBEEEIEBELETbhEbL. ULhL, HIX
2-3 T, BROEBRLE S BN HZREEICRED
T, COBARBREAENEL DO SIT0.

2.3 TAIHREEEEREL LU Z 0RH

FiolR~T B 2-1, 2-2 o ki, BDZIHEE
OBEREEA N L 8L CORAEERTEEBEDD
b, BIRO X HIC, AR TRCOLHIHDZTHE
7 OBRBRME A TR H IR B fR & PR 82, YOI T AR BRBR
BROZDDERFHIC OVTIRNS.

a. A{EFEBEEBRRLTEEOSEMICERS
N3, FEE, BTORT O, FX2-4 iR
FUREOBRREDSS D, 2EHMOBXIEET 5.
COZODOENIRZOHhEEOFNHELTH 5 D
T, HhERERICBO TR REBERER TS 3.
UL, EETRENTNERLZCHIET 50T,
B SEEE R R T I AT AR BEBR B R TR AL .

b. FREBEBRBEMIN E Mk A E o, B8tk
D, COWHEEBHEY S, KhoBAREX MHHiT8
Nz v 27 LB 13, Kh®, @TREN S &
INRYFZFIEEOBREKENSHSE. Ldl, EB50D
X HEUPEREROCHET 50T, CRIEFRE
BHERTH S, k£, COhEEXCD, Kdi(1),
(2)TRENB XD RRVZIHEEOERYENSS 5.

HAZEX :J—=707T HRUE #%% BIET3

] ®; @

FEFERY | © BEREESROER
@ FERSEBRIER

B 6 #l2-3phEERX
Fig, 6 The translated Chinese sentence
of example 2-3.
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BAABHEX2 LV (8R0S

| thEEX 1 EEARAESE

HEE 1 o The lily of the brautiful valley
FEX 2 1 The beautiful lily of the valley

B 7 EREBRERBER ORI 1
Fig. 7 A feature of RSA,
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Lal, (1), (2)0&55pEXHRAUBARERI
IZsd A20DT, TNHFFEBEKERTH 5.

c. AEEBEHRERAICHLT, 35bLDEL5HE
XRET X > CRXEHERT D EMNTES, TOH
ICDONWT, 4ETHRNG,

3. BEERICE T SR RGEBRER O

NG -

BEiTB~ /o & Hic, HRBEERCBNT, &Y
ZIHEEOBRBRED T X THTEE TR, £hY
Z, BEBREEZEORL FUEEOTL S A REBRE
BAEWMHT 5 T EBNRETH 5.

AETIE, FRBBEER % - EORERFIBE
(&), SEERBE Mol £8h 5715 546; OBEFE
%, &7, WHEE M&), #EBE (o), &#FEr
51350 ; @EFEAE, &5, LI (&), EiEk
B@E Tol, &@805 152580 3BHICKRIL, £0
BRICDOVTHRET 3,
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WFENE &), BEKEE (D), £FLSE 500
020 REOBEEIC OV TIR T T B R OHTELs
bV, 20—V OMRFEHBEESHEIN T
5930, rhAERLICRYT. Rx OBRFHcEhiE, %
LicRENn 3 17T B/ g — Vi3 3N CRME R E
FTHB. O ITEDF—VvRELKUTOIE
IKaEEIns5.

s$x—v1: NENON [ON]*

82— 2: [NO]* NONEN

BKEE : WliT dBnk YAFLO Kk

l[ ®‘ ®!
FEFERXOQ : FEATHISURHRFRITIRE
(a) BFE~>ERE

PGS : ERTHN SRkl Ry Tk

1 2
‘ ()] ()l

BARERZUND) : fiETENE Y A7 A OREE
(b) HEE->AAHE

B 8 TREHBEIREROREE 2
Fig. 8 A feature of RSA.
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N2 —v3: [NO* NONENON [ON]*

zzT (UTHE# NI, FE) 3%5eE,
FTO] SEEKBFETHD, T,

[xT*i3 xx...x
m
REKT S, T, miZ0OETRIIEBOERKTH
5.

3.2 TANON] BLU TAN & N 5y -2

MFELOAHOES] L0 HIXRUVRLIERY 2
BEOBEENEORENEALL THF 50 3. C
OBRBRYE IR B R BRI B3O TEREBKERTH
3. COXIREERHADFERL) KBHT LT
(R R BER Y 2 — Y ICR DI TICR T 2 RS 5.

N~ 4 AN &N

»NRuE—~v5: AN ON [ON]*

T, AREAROERETHS, B, CCT
DEERGICREEFOBEROERELED 5.

3.3 [VNON] BLU VN & N] ny—->

B BFA T 2 R B R e & — VICR BT D
2EEDSDB.

NE2—v6: VN &N

2N —vT7: VN oN [ONI*

T, VRIEHOEARETHS.

DIk, ABTRICAAERRER 2 - EK 2
g EDTRT. g, FRF ORI ER3ITR
7.

1 ‘D7 L7 RE-VvONEBIUCHBFE

Table 1 The classification and the frequency
of “no” and “to” patterns.

No. A A 4 SHEE
1 AtBopC 69
2 ABoCoD

3 A:BOoCoODE

4 AEBOCODOEDODFDG

5 ADpB&C

6 ApBEComD

7 ADBECHODODE

8 ADBELCODOEDF

9 ADBECODOEDFDG

10 ADBpCED

11 ADBOCEDODE

12 ADBDODCEDDEDF

13 ADBDODCEDOEDFDOG

14 ADBOCODEEODOF

15 ADBDCoODEEDFDG

16 ApBoCoDDEELFDG

17 ADBODCODOELFOGOHDI
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4. FIREEERERONESR

AETIE, BRAxVHEETOAPEERBRY 2741
BUY BT RRBERERONEEAR~S.,

BIRD & ST, BEBFRTR—BNIC, ROZUE
BOERERESSNIZT, ZhE2EBELEI0hERE SR
V. UL, b URDZUEE OB TR E R
BRTHNIZ, TOBHREOREE2EIT, FXEHK
ERAOCVTRXEZESRERTACENTES. TCTR
KB E B REBEIRBIR TH 5 HARFXOK X D%
2= VICHIET BHEBEX DA —v DT ETHB.
Bz

B 4-1: 59F LEDNy T Y —

CDFIX DR — 3

f—Nl&Nz@Na_J ............ <1>
THo, NE] BAFEHFE, [0 REKBFRTH 3.
ZNT, TO% — Vv ITREBERERTH 5.

BIX 4-1 OHEREFRSCT TIEBRSENE S

THsM, TORXERL{LTNZ,

TMi Fl Mz B Maeeeererneee (1)
A, ZO(L)MBAKE 22— (1) Icxtind 3
XM TH D, ¢ T MiizHASE N icdisd 3
HEESFATHS ((=1,2,3).

HREBHRBEROR 2 — icH T AR EME SR
2ITRT. 2CT, AEAELATR, HAEXDE
JEEFERBXOEIENEL S C EAZELETNIR
S0, BRI : TTHREANS] &0 5 BABHIK
HIGT 2 HEEANT [ (B3) K (CHR) | TH5.

B 4-2: BEENDIRER.

ZOBPIX Do — i, BRE (B%) 2B &

[VN EN ceeeveveonnennienees {(2)
TH5. 2T, [V] BREHE a3l #R/RLTH
5. COHEE V] ey 2 hEZESHH (D] ]
[2] T3, L, BHEONEELEZTIC

D B MF] M reroererrreennans (2)
ZDEEHEAT S &, PEERTR
B AR HIRTE

&35, THIFE-TRITH 3.

Z LT, ¥E, BEAFAOEA, ZOBEOHNLT,
Z OFEMSBET B XH AR &L TREETTS.
BIZZ, Bl4-2 DE4A, TD] OALE I3 BRIEDR]
WKBEL, EH (B2ANDS)] £153, £2 Tk
ZDESURE/WT T ] &2, D] RELLT
AV
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BENES S L ICEROXHI» 5125, FAAR [(&
DBE%E) BRBEREW] DX IEEER, BNEOR
FafF-o1347T, D/} LT MEAWEHE] 24
B B RELSH B, NS FREOEIRERLE DM
BEIOBEIRNS, '

wiT, FTEOBPL4-3 20T, B9z DnHED

BRBBRBRESY 3RVBIBEOTRIBIRERKITOLT
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whaxRd.

B3 4-8: REFDILER EBRZHFOA FY v 7
RHFMDIHA — T —.

cofizxcTir, TE] RYEFIHE, =20 (D] i3&
KHETHD, B2z —v2lieaind 5. £C
T, RxBEH 2 2RO THEECEERT 5.

% 2 WRHSREROTCEIRE MBEE

Table 2 The translation functions and frequencies of RSA.

No. ~ 7 - v PR B
1 N&ENON [ NI* MAEMBM [ MI* 98
2 [NoJ* NON &N MBI MBIMFIM 65
5 | (NOT* NONENON [ONI* | [MEl* MEMAIMGM (M | 45
4 AN & N X B MMM 8
5 ANON [ NI* X I MBIM [HM]* 128
6 VN & N DM M 25
7 VNON [ NI* D' MEIM [y M]* 443
%3 TREEREE S - ORX
Table 3 Examples of RSA patterns.
No. PR S P 3
TR L EER ORI VR4
1 | NENoNIoNF FYVXEEDNy T —
EROFROTE & 5l
N * N N &N )
2 |[NoFNoNE& prelbpsine e i
AN 7 A P
ol No N (R0 T o RRETORE LREOLL
8 |[INOF NONEN®DN DN oo sz + B 5 b ) » 2 FIHEDREA —5 —
ERRE CER
AN N
4 & SRR S BT
- ZLOAMOES
AN N NI* .
5 o NIoN] RESIDERORE
B% boMEm
VN & N
6 < T 3 &R L FH T
VN N N* ‘ﬁﬁﬁﬁfﬁ“ﬁ’*f:“/Xj‘L@&ﬁE
7 o NIoN] E O EER AR L e A AT CEDE D

BIBOFRXL RIS SR RIS E SR RS ES
gAHE: R © %% & BEXE © by IRHH O HEA-T-
I S R 1 ! l I
NY—Y: NI ® N2 & N3 ) N4 ) N5
[ N I I | I I
ERSCRAEL Ml # M2 ® M3 0} Méd 1 M5
R S I l I l !
hESERY . KK M Mok R XBEE 8y MERTSE 0 2HEs

B 9 F{REBRBKBERDIRCAER
Fig. 9 An example of the translation process for RSA.
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EBICREL OBA, bl g —-vRXO—F
BIAR, H2XEH) THY, YRAFATIRC DM
DOFOL (FFIREE) 2L, —DOERELT
XERORREFTS.

UTF, AIX 441k D2 OWEETRT.

BIS 4-4 : FIBERMES % S0 & HES OB R
HLoRz~x&H4 5,

T, ANNOBABEL A AR L T — FER
HHERKT B, 21T, RSA BREELAOEEY
BEBRBRASRIL T A3 2 B - 3. AT, “2
B EEEMONEERE L Y227 st hD. &
5, Mlis 2 EREBREATS I 21 T, RSA
HRBLZHOCERETS. £h AR, Y2574
B CORRE—DDEELELLT, BHEED2— 17
WEBRL, RXEERTE. £ DEMIZ TR 14),
15), 16) K 3. X 10 el LoMBEFIEART. X
10 TiZ “RSA JFE” |3 RSA BB L RSA BHRE
ZRVAFEEBREEROLE A BKL, “BEOH
B 15) TREL REEF vk BB
HAEEKT 5.

WiC, RSA HMHE L RSA BREICOWLTHRIC

BROABFLHBE

Aug. 1993

ER2D/E— No.1 EOBAMKIIL, THHSH
REBRERERE L TREBEEIN S, DT, COBES%E
—DDEH (R51C etl) TRY) LT, HEAS
DERVEZEHET 5. ZOREERSICGRT.

RSA BREB L3l SN RSB REGE S T
0T, RXBBEACTRIEERT 26D TH
3. PIX4-4TiE, Bl sn oo i s me
MOREEEL VX 2" T, 2 —vBIUREK
BE2D No. 1 TH3. ZOFRIEKER, hES
T “FRENHERON S RERESR MERSh

F4 PiX4-4Da— FER

Table 4 Code elements of Japanese sentence.

No. - FER B
1 H o\ o
2 = 5 %
3 £ B B &
4 WOE R D
5 MEERFLV VR4 ~
6 AHT B
x£5 EHELka— FES

Table 5 Shortened code elements.

BB, :
No. o— FEH Bhi
RSA s & 3WREBRER v 4 —v &2 a—F ) PR
BERIEBEL, —BT2802RET 2D TH 2 F ; £
5. BlEUT, FIX441ICHd 2HAE XD —FE 3 e(t1) ~
#E¥EEKAITRT. COHPTE, £ 40D No.3~No.5 4 | EWT B
B R RS 2 BSE ¢ HER o N TR
0 T I T Y O N B D
OXy-vol ;1 i|S|N & N o N Lo
= S I B DN 0 \ P
s w ! £
- 3 iP5 H <
ORI P % PlEiMm @ Mo M I
H 3 $ H
S T O R U R N o
QR Poob b i om0 stee W BeHEsmR .
DiatE A T m ($1) Lo
L T A § I
OERE< N # N % m{t1) A~V
oy
B OR |
@exoRX  nEm I E% 5 m(t1)
B 10 BROFR

Fig.

10 The process of translation.
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%, M10D m(tl) BCORERTHDTH 5.

5. EBREIUEE

4 BTRAN I FREBRER O RBE T T Y XA
%, R HEFDOHTBRBRERY X 74990
YT RF L ELTHAASL, AFROEM: & ER
MARAT I ERET > 1.

5.1 %= B

6 IORT BHUHEICEET AR, HEHRES X
OB EENICE T 23, APEEBLUCEREDLS
FIR AR RO 2l L CTERET - 2.

(1) F—2 DR

ol W ¥=2,919%

BRBRBRICBY 2R VZ0MEOTRABKBHIL O VT

1689

o AR BB BEAA X D i B =812 /2, 919 XL
x100% =27.8%

FH2rhOHBFEEIRCOF —2icBY 5,94 — V5]
DUBEETH 5.

(2) HhHOFE

£ 6 ICRTENORO— IR THBICHEL
fods, EDOBERHI TN TFEELETHBL . b,
i U 72 DR AT A BRI R I B S 25T H 5.
(8) ERKE
AERIIBRY 2 7 2B E5HEL TT - 72, FHE
IR — VRS OFREOERETH S, ER
FERIZ 2919 XD 67T XA TH T, Lkdi-T
TESREKIT 97. 7% ((2919—67)/2919) TH -7, BT

o MR =197, 400 X F HRPlO—FARL fz. Z£Dhic No.5 & No. 6 [37E
o IR =197, 400 3CFE/2, 919 XX =68 FE/X RO HEIHITH 5.
o fhH X 7o FT R BRBR BE AR 3 =806 3L
% 6 HHERARH
Table 6 Collected data for the experiment.
No. | #FH% H o % ¥ | No. | EE4 i} an X ¥
1 | Bi&es | B Vol 27, No. 2 242 || 10 | &kiFH | el Vol. 29, No. 4 177
2 | EHE, | B Vol 31, No. 10 | 269 | 11 | EkiZa» | 18 Vol 28, No. 4 | 128
3|k i3 b | Bss Vol 31, No. 10| 113 || 12 | {F & 2 | iBamrEg NL72-7 143
4 | FfED | HEE Vol. 31, No. 8 100 || 13 | £ 12 A | {2232 VLD 8863 137
5 | B3 | Hasg Vol 31, No. 8 192 | 14 | {E i3 A | [EFHER NLC89-30 139
6 | Rz | 2%k EC82-20 124 || 15 | ££ 12 & | 122880 NLC90-2 122
7| WP | AR Vol 24, No. 2 | 124 | 15 | gz 4 | TERARY 578
8 | EREH | Bss Vol 26, No. 4 133 “§ﬁmﬁﬁlﬁmﬁﬁ
9 | HEMEs | s Vol 27, No.3 | 1s6 | 7 |F M FoA R | 2
7B = SRR LRIGE ) BT = FRLEELAMERE ) EREH - BT HREEEAEINT
By
£ 7 HRoOMIX
Table 7 Examples of translation.
Y s B A #E X T HOE R X
1 R L EEBOREEEL VR 4 iR MEEB N SR
FOZFEEDNYFY — IENREENEEL
9 HROREDTE &K TR R R R
HE OHER & BIEER RENHRTBEER
3 DEDDORKFEFOER LBRBOEL AESERENERTRENEL
RBFEOLBREBEXEDOS Y v 7R3 HHOSH A —F — | REFHBRIRAXHFRFNIEE TSNS HES
4 FERERSEEE FENREMER
WAk & BRTE EFIRIEABRTE
5 ELVAMEOEA EZENLENES
TEBIEROBE RESBHICRAIRE
6 BaboRleiH EERRRT A
SEET AR LFEH T SENEBMTELY
7 A TR~ ¥ R 7 L DRERE | AT AGR T HISRARHIZ Bk
BOEREFREZFAUALBREXEDOR VKT FIA T BN ER B RN B R EN SRS
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X 8 BokBRoH

Table 8 Examples of mistaken translation.

No. H A & X o FehEER

1 | ABEE—D=4 BMAMRE—H=4

2 | BN—ELAREOES | X—BUNAEENEE

3 | W1 EREDEW2 W1 FIREHIE W2

4 | EESrEOWMPIGRES | BRI IEER
B4 B D ER [R]—fRIRA SRR

5.2 & 2
F2ICRL Fe A ERBHRER 2~ IOV T,
5.1 fiTili~tekHic, il an /- F{ERBRERAX
i3 812 THD, F{FBERBERXOHERIT 27.8%
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