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Evaluation of Machine Translation Systems
with Respect to the Capacity for Processing Structures

Hajime NARITA
Paculty of Language and Culture, Osaka University
1-1 Machikaneyama, Toyonaka-City, JAPAN

A reliable and objective program for evaluating translation systems
must be equipped with procedures to measure the capacity for hrocessing
grammatical structures, by controlling the factors which constitute each
structure. I intend to report part of the results obtained by processing the
same set of linguistic data by most of the major machine translation systems
developed in Japan. I will illustrate procedures for evaluating particular
structures, and further point out some problems of each system and propose
specific solutions. If we can design the linguistic data which properly control
relevant factors of every grammatical structure, this will constitute the core
of a smart evaluation program, capable of feeding back information necessary

for the improvement of the translation systems.
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1. MGkl 70 75 A

1.1 5% X M@ EEH O ¥

BRZFLAOBBENEENZFMT 2 AEL LT, TFXbEZAAL, (1)EX%ES
BMUARWT, BRAPHIXEZEhEFHEBTEZ P, (2)EXEEBEBNAHLT, HAX
BEhETERCHERIATVER, BEEODWIHEORETCTHMIBZL VS RELD
%o COFMMAETI., BIRO LS RFMBEEEZDTVWB,

(A)BEfRIE v
IXEHBTXEX R LOBEL A E, 2XEHBRENCEXKR LOBIEFHE, 3XHE
OHBELNAREEFMBECEXOERELE, 4 XROEBERIZLA YA, 5HEBARE,
(B) B ERE ’
1EXOBEFPRNICERCHREEINWBED AR E, 2HXOBEFRICEECHHES A
TVWBHPBERLE, SEXOBENMZERRICHEIA TV PEBMER, CEICHED
BH2. AFRXOBENHEIDRSERIN T2 BHEER. LEORDOEIREER
Bhb, SEXOBENELHHEIN TR REERLHBIP XL UTHRILT 5. 65
XOBEIPLELHERINTRLLXE UTHHIEL LR,

I3 LEFIAEICIE. RO LS REANREEDELET 3. BRI E T %2R M
356, EXchaREORE. BHEGROED ., R, REOBRIREBELTWVWES
BTH, XL LTREMTERXE LTHWVWIEZ 5 X 2 GRESKE V. ZEBOFEE
WETHES LEBEDNEHIATVS, LENST. COHERBRY AT LANED S
BEEOREROKECELTCWEIIPEAREKREZX V) -~V TBEBIULIEIRV, k.
FX R 2MBT 5 AR TR, iR eFMELZOREOHTICL>T, HF5hBH#
Mk ROMAENER>TL %o HENRLERBTFFIMNCEEFNEINE,. ThZhLKk
LUCYOREREETCHARRBRIEZ S TWARPLWSETIHMLTH &, RIZEBHD
RE., BHEROERD ., B, BH, ERAOBRD R HEORERF v VHH
BRITVTH, BRELOXOFMOFLEDICLIPESRWV, TS5 ULEFFIXMNAN
L& BBREHOFMARE., BEAXPCZEIIEIBEOLENES EFL VoTWNBH
CIDPBEDANXALAHBETHMTEZDITITCHBV, IXAV N 2EEATHER
PCHZEDOHEDHSHHZ EHNREECHUDNICHH TEDICIERN, LEND
To HERMICRANSD . HHOXEBEDONBEENOBERRIESHE T, BRX
FLAOHERHMITTOERKNRREEDTERN,

1.2 BERREHFMT 0TS A

22T BRYZFLAOHMFENEZRIET 2oL BERPOEHN AR L LT, HL
ODXEBEZTDHODOIBEEBVWAEXEERL., ChE2BRITLAANANL, HHED
bt B2 3 55 i H L ERET 5. COBE. HLOXEREIC DV TEZORENTE
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EEMTENEHABETAILERAN, CORLDIERIE I RESNEREOBRE T2 5
6, HE, BHRRYOHE» S SHEFNCHRHPTINENH D, (BEICI>TEEEFL
DO—BEURLBHFRLRTNERSRV, ) COHETH., HIEHEONHEESH 2 H
IEERCIBT T, ANZRFHBELODORIET 5. ME T2 . HHEEDERD OSCERH
EEBRTABEOYZIRHPRHHPEZEBERMTZISCHFHB T LIRS,
SR, BEULHEHEZENOEBEEERTIE T, BECETED TITFRIET 52
EHMET, BRI TS LAOHRICHBEET7 4 - RN I TE S,

LPL, BREROEDERICE. hOBE~NOBRSHTCER T 202 L. BIZEH
OEBICHREUVERIECHEMETCERVWER G H S, LED>T, BEGEE T 75 A,
BELHENZRIETZEF TR, BRKRORBEOEG V., KX, BAFRE2R
BRI AETAREOBEDRI THRFNERSRVE, ThESCERELERES DY
li7n 7S AOEER LOFAIREL UTEZ S B3O TERRMIZHIELTWITEWL,
1.3 XHEARZHE T TS5 A

Hi IO TS LOHRFEHEo>TE, HFHEALTAH IO IEZH 28K T, BIRY
A7 AOHEANLEROXET OIS A RRAT IR OEENAETZLICREN,
ORIEPL LTXETR S A XERNBLELORGESNE., ChZERT 5 HNEE2
REtTHAEN DB, ChIEENOCEBECEL, #ROETFOUBENTZRILT S
CLT. XEHBOLIKRE., B0 V¥H202BH T 0TS LTH 5,

NHEIZZHE TS ACYOI> RAREEFEEh 2P 2ZHBREXOGAZAlICL
2L, BLETRODELIRKRBES D,

(MDA, BEOEBRECOERIERZE. noreff IR EZRLHIHB]

(B)AFH . BlaEotkBgsrEt)» M8, Rk X hEREL. noreft D RER 3]
(C)EHing L 2 2LADHMMPEMP[ERAICL>TERS] '

D) # iz thanpSBIRE W B [< & D =fron> ¢ T2 UHHH 3]

(E)thanD B DL FA DR ERITBTI 2 [MOBRBBEROK. BREBET L5885 5]
(HEEZXTRBEORRIEY L

(6)5 7 Y REAFAD LB ICtoZ RBINT 5 r[prefer,senioriz ¥]

HBEEXOBATHIDEERRIEFEb DM, BEANRMRSEIZRIE T BICET
OEETVWVESS, ~RNLHEEIPSHTHHRLVRIVOBRZAFALATYH, Ty
STINDES CRARMENRTETORNI LM, COEREEDSHMTE 3,

(1) The child walks fzsf than ze. (FDFIXELDHE L H <, )

(2) I am poung than tim. (EEHHEEIDEWV, )

(3) 1 like a newspaper frow a novel. ({BiX/NH LD FEIIFE 7, ) [bettermil]

(4) 1 read a d7fficult book than this book. (BT DAIDELWAZZEAE. )
[difficult Emore® > CthanDEHFTICR T iR &R W]
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2.1 e - FE

ZAERAZBA. EECHREAZBAVWSD, HAECERLODERICHBLECHE
MlalzANd. BERHFHOEARNKREREL LT, XECEREAFOFICEFEZE <
HHERBHTIETLIS%2, HAFTREANFAZHVEENIC O HEERITHZR T,
(5) [two cars] are parked there. (&AM ORI & 2 EEH)

(6) *[2DOQHINEFZICIEE>TWB, (Bl 2BFAINEELR)
(N [[2RIoHEIBZEZCIEE>TWS, (FEHFARLZAANICHS)

(8) [H[2&]IFEZEEF>TWE, (FEHFAGE: ZFATNBORHE)
(9) [HIF[2B]1FZIEE>TWB, (HERIFAZRE: ZFATNANDES)
(10) [HIMZ2Z[2B]EE>TWVW3, (BAHEZEE:-Z2AUA~NDEE)

Tabb, AAFOFNETEK., [[[BE]IFEAFA]O[ELHAlI2EAELL LA,
M RER 2 - RIREEA ., BHFAZEEE2 " RIREER L BEXZ 0, @%. EAEA
DB —MIKEEAD, ZLTChID B RREEADPERRSERLATHSZ, LMo
T, BHERIECBOWCRI[[BEAIELFAINZ2HAETCHRIUEBECMR I L AFATCER
WU, ERlFZNMUTCHEAEADEETCREIL RV, REELAFh s TEAE K
REEXNOEBPFEE L, —J77, HEMRTHE., REEAPHTCELEATYH, KB
TRIMBFINEZFANN L WS SERACER L TR I BDLEICR D,

BHRBIRY X7 AOUBERKRE2A 5L, HAMFICH LR, HEO[[BAIELA]]
BEZFAUBELCERTZ203H230. CThTRHAFEICRSR VL, EIFAORIRMNE
BRI KET BEAEAANOEBR A S50 2P ((12)8R), Ch2I5CHRARKERER
ANEBETBZBEBEBEEZ TRV, LU, BEXERANOERPAERY IFLATY, H&
APLEANATERMCHVWOhZ L, BFAANOBEBEER LI TERV((14),(15)3H),
(11) There were [thirty] boys in our class.

(12) bhbhd 75 2Z[3 0 AD]DEDBVE,

(13) Only [six] of them passed the examination.

(14) zho055[6]1EFH, KBRE2EELE.

(15) He lost [three hundred] of his men in crossing the river.

(16) #iXJIIZ/EMT 3 5882, [B00DIHDODAEZLE, [HAXDFE %]

g, PHYBRENFACERTZHDOLH S,

(17) 2h 5D EFAD[6H]IIZFAEIEEH LE. [(13)DFIR]

HEBROG G, BRI XFACUEEDC»2DBEERAONSE, FROHAEK
NTBBRANERBL. BIOKWSDIZEANFAAOHIEELL TETRAUHETCH 5,
(18) [ZEADFEHR]INHRS,
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(19) [FHE=ZA1D%E,

(20) [FHIW[=AIRE.

(21) 3 A student was along.
(22) Student 3 A was along.
(23) Student was along in 3 A .

ZELU. TROHAHZODVTEZRKREERAZBRIFEPZS UTHIBLTNW S,

(24) BR[O XIZEHE %=,

(25) BEEI[AX—MIZH->E,

(26) BEIX[KR]IZ[“HIE>~,

(27) The servant bought 2 books. (servant—{%)
(28) The servant bought 2 books.

(29) The servant bought in 2 books.

RO XF Ak, EEZFAAFEROGE. G T AL BPEFLHAZWV & 2D IR
FERCHBTCERNL, HRNEBEZAGXPEROGAEE - RIREEABLHETCER W,
(30) 3 students came.

(31) Student 3 persons came. (persons— A)
(32) 3 people students came.

(33) I bought 2 book.[Hi HXDF %]

(34) 1 bought this 2.[HhxDF %]

(35) I bought 2 books.

ChEREPEDLPRVWERBDNBZBRATFAONBEZEELFANOEES. HRELE
HAOBELBIZ—HLTWT, ZhZhRIUSEXRHEEH LTV S,

(36) 3 men of student came.
(37) I bought 2 books.

BUZBRELTCOWZHOBMRI AT LRI B LESERHEZHALTWS,
(39) Three students came.

(40) I bought two books.

CZECRELZIATE.,. REOBER AT LPENHICH LT H2RAENTETH

2L RHIRZEZ 2B MARVY, BMHFEZ[[EBIBHIIEBEE LRV EE TE

BEHEBL, ChBUBTERNWI AP S, BEOBRYAFALFBRLURIVOBHR
AT hY, BAE(T), REFE@Q), FEE 12DV TEERAERTHML),(44)DF
—EEHD L. B#EE2(10) MBI LB L TNS((42),(44)3H),

(41) 2 cars are stopbing there.

(42) The car is stopping there by 2.

(43) 2 cars have stopped at that place.
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(44) A car has stopped at that place 2.

3 URBENSANS T LIk, HEFRY X7 ACED 5N 2 HAH LI AED &
Wik, XEBREOHA»PSEOPOBRBICATTEHABNBIETHSI, ThRDDL,
(A2 WETERY,

B[ FHEANLZaAIle LB UEIEFED RV, (YFZOFAFAIFRERR L OHE)
(O FHFAIFEHFANE LcOREYR A SN, BEOREND 5.
M) IBHEFAIERGF] S [ BEAINOEBRDPDERBEFTH AN TE TR,
(E)[BHFAIENF» S [BAINOERFLERGABYREBRFTE TS,
(MHFEHFEOEESUETCE D,
)OI EHIBFE]ILBEET ZMEE TCOFHRICHIETE S, [Fi#Fl]
(WENHROIEBI A EEELZVNEE TOREICHISTE S, [FiH2]
tzac, (B),G),(NicmcEsznr0ik. [[BAIESNFEI» S [(BEI~OE
BERERBAICTBEYREREZL, S5 EHONMICEHTAL VWO BENEHINT
WBZLEEWKT B, UL, EOBRIXFT LS., [BER2]CENBTETHRNC L
P, EeBETANECHENAORENTESLDT, Y-V Ty VBRLRILVO
MBET->TVWEH, (SHAPSLOZEEWS) EMLOMKBEHROBZL WS HEER
REBOMEMABEFEE TCORNVEWS BN B, CORROEBEBL VS OXFHE
RICiEEERSDTERV, XOTOEGBHESZREBHERICHE > T, BENICHATHE
FABBEL UTURVLTARTTHE, Th. Ih¥FcErdhid, EWE2SLEAGTH
WOFEHFOMBEE . LFAUDP SN ICEME L EBLHAD L WHKBERIC R0 XHEHEO
HRlFOLEZZNZThE—KNREHETCUETZIONEE L,
2.2 BfRME

HREONMBEEHZ2AZBAEOEHRE LT, BREABECEEEIhZETRLHE—0D
BADXFEBEZZEF L COREI U NBTES D, HOBE~OBEST., BEBEEROLD,
FOEMEMY, BRENBOBESIEDAA X ZZTHEHUBTAEL., REOHTH
5. AARZEOHEBREHAIE., BRHATCHEEIhE EMLE—ORS & IR 5 kR
Eehh, HEOHBRMICERT BICEK. CONBRRES Z2BERIAL UTHRTORI O
BIEELZTIRERZS RV, TZTE. COHBREANEE. HREOHAK, @Yk
BRrHEohEP LI P2 THOAAIC L > TRIET 5,

(45) IR ZHEELKEB NS -F 1o Bhz. (HIBES»EE)
(48) ZOLHENELANREZETCOSMEOFHEZGI W, (HIBRERS M HMKE

RIEONBEE R EBRI ITF A0 ICE, 2<HREB>TVRVBDIHBD T,
BELICE T 2B D ETIZDONWTHES o BIREHOEVWBDTCERDRMBFShE,

(47) ISkirt[wearing a kimono]Jlappeared in the party.(skirt-Zz#k)
(48) [The kimono[worn by that skirt]]deducted the reproof by a partaker of #&T.

(6)




COYATALATCE—BULTHAZAVWELEZRALTED., BRH~ADEHRIE LT
WRWe U LU, BESH . BE26E 2 CEBRIEME L TETICHEWSIT TV,

HBOY A7 ATETROVERESNED, ThZERHAOERARXZL > TV,
(49) [The woman[who wore kimono]]showed to a party.

(50) [kimono[that the woman wore]lattracted an attention of a participant of all
D22 X7 A HBEBRHAAOERIFAEL > TS,

(51) [The woman[that wore Japanese clothes]]appeared on a party.

(52) [The Japanese clothes[that the woman wore]ldrew the attention of the

participnat of a whole T.

(53) [The woman, [who puts on the japanese clothes,]lappeared to the party.

(54) [The japanese clothes[the woman puts on]]pulled all participation persons’
attention.

COFZA M., BRHE2SCEFAGFEETH L. COLFANPENEOHRS D
BARICEAROEREZRT TS, ZOffi, EFETHIIZREKICIEBEFREGEZH WX
REREZPHSEXROHIBRZHESBEBRHICODVWTHRIELTVE Y, BiEHORR 2 YdE
HIEETHODO—IROUBETETH 2, —FICOWTETRERRIMREREET 5,
(55) P ZDEEE > EFICHEPEE,

(56) The cat stayed in the location that the servant crosses the field.
(57) There was a cat in the place where I crossed the way.
(58) There was a cat in a place where I cross the way.
(59) The cat was in the place to which I cross the road.
2.3 FDBGRE
HAZEICE, B EBEGREICEN LT 2 RUBEHRENT 5 525, BRECRSUED KX
MBERPH B0, BROPBERHECEARMERDIZNVE VWS HTEARNRBVESD S, 20
BEDUHEZ ODPOYXTLIZDODVWTH B,
(60) BERBEIPAZHES RN L THIHEESE,
(61) Very, the servant is partial to the smell baking a fish by a mother.
(62) A mother fish I liked very much although be it burns be ill-smelling.
(63) I possibly liked a smell that a mother burns fish.
(64) I liked the smell by which the mother burns the fish very much.
DEDESI, TRV, 2RBHOERE 75005, BREOBHETL LTEIR Y.,
FEMBIREICAISTEBRMRI X T LB —D2d RV, ThiZik, HHXH 3, BROoR
LBRBHAZBICETERL. HESEOEELCFELRVWHEDOH S, BENHEZFI &
TEHEBRS X7 ATCIMEHBENZVULE, BROLISBRW, LU, ZOBEIRH
KECHREALRBECIhEZHRTCERVWY XFLATEINCREFDZ2LEDLX 525
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BVo ZZCT. ChERRMBEIIZHEEY., ChEFUBERE 2 EEOBBICEESE
BTZO0CREARL, BYLEELHEZHBILEEZI OIS, RUBERMITE _FHREE
HIEENZ N, ChEHRSIT ARRICHBATHLE O /S ATRED (5—) B
BREICEBRL, TSHRBOMAHLERUCHESFCERThITHET 2BRFES
Nz, CORMLE2EBERTUEL T, BXBEONFEMREREHE TSEBHL
HORENOLDOEBRRME) OREBELETCHRERELTCWVWEN, COREEHELEX
EREDOYIAT A AN VEYRRAXZBETVWS,

(65) the smell of a fish that a mother burns.

WHETTEETEZMBICRES o
(66) [[RATAZEEST KBW] > [[[[RAT_HLI /I D] icBW]

E¥al. ROBERHOTER e HERBEREAETIE4H (R) 2. COHOFHLRER
ELUTaE~L., HRHERRNOBEHMREREEICEZL. HNBO L0 R —&H %N
THELVWHIRET, RPBEFRH2ERHICELIS. VT, FEBLHEROBEKRERT
B Ty Z2HAT 5, chickb, CORBEOMRIE, BERHOLEL [NPONP]E WS
BEOUWHEHOMABESDOETCRETEZ LIRS, CO200EERBIMEDY AT A
THHERD T, RUBERHBEIIETICHREI NS, BEERKNIC BB RN,

2.4 EEEH

KETE., HEEZHHREICBH IR H5HF,. COFEFEDRAAXOFICH 55E .
FEACREODTCHHBRAEBI TBHZINEI IR, ChEERBHEERNS, E
EEEREERS COREZZOHRAITHD . BREVEXOHEEET IR, APICHE
DABXZZTHEBRICHMIBTERThERSZVS, RO I TF LN EHRDY X
F Ak DEYBRUEHBD SN B,

H e ERIXF LAOBRAETZUTIERT o
(67) [[(REEXEEZ]ILMABEoE]=2 - X,

(68) [[ZDBEFZLEIEMAFE L TR,

(69) [[ZDERBEVEILENERLEIFHK.

(70) It is news that [I thought that [a father is cheered up]].
(71) 1t is the woman who [I believed that [the man killed]].

(72) 1t is the letter that [you asserted that [the writer wrote]].
(73) News I think making of the pleasure of the father.

(74) Woman I believe to have killed by the man.

(75) Letter [you insist that [the writer wrotel].

EHZAFLAOBRBOMAPIE. ChETEHZBLEBEYICREIATHELSEN, &
NPRKEOZFAZBREXOUNHEDKRPEGTAEIEAHTHD | thOBRHAONE
LOENW, —BHOEIEZEZZ L, SHIZRIEPHETH 5,
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3. Bbblk

SEOBRENOFMICHE->TE, HAFO EERHEZWRE T 20 X2HVE. C
ORI, FEOEAMEXE S & LD, HR, W, RPX2LCOLERE., OAHE
FOMEREPHFEINTNS (HEAPICHEBI2). £k, HED LTERBELHAEL
TW5 (HEHMBISCHRE689)o LA L. BB OB CRFMi AL O EBERIC R & D . &
ZEBEBEONTVD, FMAREIEAMNEI S LIZR %,

PRROREREL 2 WAL ICHE L Tk, RERKEFE B =AM T KRG E#
Uy -ERaHEMRSCCHRY AT LARARBHOR 2B/ CCIHEELT B,

EE PN

EREH(1983) : THRSEOMA) , THRASHULEEK> Y RI Y rHEEL , BHRL
B

REHE(1985) : TMu7/nY s MBI?5HEMRMERONM , THASHLHEHER
BR 47-110 , BROLHEZZ

RH—(1987) « THWMBIR L SFELM ) , THA4EKRKEFANBRFHRREREER

SH - (1987) © THERRIC L aHEMAT) , TSEHEM (FEMRE TSEFRLE0SE
b= DERKIZ) HBIMHARZEESR)

AH—(1988) : TEFEMMY XTADOHR ) , TRR - HEROMIC L 2HFBROR
FIRIERE S (—MefsE (B)HRARREE)

HH - HE(1987) ¢ THIBMEHAFIC L 2 XEOERICET 5%y (FrEMRRES)

*Z2E EKEMBEIR L, EEAXONBTCHRTZ2DICLEDE,
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