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¢ OIHY BBH HA A
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o COEX BS

o AT YL
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“eE Mo RE AN

Hy NE

LER,BE NE

Uy Uy

oM JHMH GiolErHA

AN NE

AHAD BHA OlE RHAS R Y NE,
® ut Alignmens & AHBy

o WM Y (N DHAY AS,

. e

EG ® XBBY (gish Telecom, ATR, C-STAR.

MT Verbarobily

®  Controlied input MT system  (Systran.
Carnegie-Metlon for Caterpillar)

® D ifi and MT

(Meteo. Pangloss. Carnegie-Melon  for
Caterpillar, ATR apeech transistion.
Verbmobil)

®  Usce-spesific and custom-built MT systems

\ (Wingar. TRADEX) )
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QO 9o (Language)™ &4 Y F [Hovy, 1999]
«> Bar-Hillel’'s Argument (1960):

« The text must be understood, at some minimal level, for true translation to occur (“the box
is in the pen”)

» Text is too difficult for computers to understand
» Ergo, MT is impossible!
= Martin Kay’s Observation (1993):
+ Text contains just the skeleton; the reader provides the flesh him/herself
« => system needs tons of world knowledge
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O 9 °f(Language)y} F4 4§
< 344 234
| saw the man on the hill with the telesoope.
=>a e U322 dedHel gl AR-§ g
b 993 2 A9 4 e 2 A gk
c. b weiddol 4 v A9 2 484 ate
« 2jo} A 2 ¥ 4] [Homography, Polysemy]
bal =>a ¥ (pelota), b. A+ P X (baile)
= 39 234
The computer outputs the data; it is fast. / The computer outputs the data; it is stored in ascii.
« o) 3] A9
Abe} => find /sesk, be=> 2 ¢} / ©) &}
= 2| 3)/4}2) x}o};

Hehasbeen in LA => 2% LA 7} 83k *Heislovingthegirl.=> 2% 2 2§ A% 8k5 ol

Capyright C ETRI, QANAAPN, Nod V4 LR 20006/30)

4 A4 )

aih - A3 448 FATL FL o)

Q )% (Technology)®) 4 - [Choi etal., 1994]
o %% 24 38 (Frozen expression)2} ¥ & »j %
o Hdr ) 234 N9 o)L
o 32H 2349 Y o)L
w A5 N R EYY FA Y oG
o G0} 4Y Ny o)
O 2 %9 5) % (Technology)d S 4§
o WY 524 34
w WX Y A2} HYEY T4
= 2% Y e HE Ja
e WAxY 332 FF 1) R 934 F
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0 9o FAYE Q do) FAY WYY
= tons of world knowledge o Y4 e P15
« $al2)o)/FH 284 o 328 234 WA Formalism ¢
- ojy 1% = Collocation % 2.2} {4
w AV A /43e) e} = ojo]2} zjo] 22 BY O F AN
a >l49 F4Y3 0 )% 348 934
= F¥A& 2PBEY MY o} & o $9& THEY A A¢
o Baad>)/3x9 2349 N v & = HYZNYS) R 234 a3 g
o AFHY LIYH FHNY S w 3540 Ng
w ddo] 41 N o w Collocation § 2% §-&
w P 258 R0 F4 w Ega)x) e Wi Ny
w Hgx)Y Aaxe) ALY F4 = YL EEF N
o EHAYxj4e YE FA) e WG HEZF N
o NGAY 322 S F ) P Y4 o Ydx1e) gAsic 453G 35 4y
k F% EA' )
9
Copyright € ETRL N & N2, H@N ELEFR el

i 23249

P - %) &8 Ao} 3 §3F¥ 4 Parsing)?] FAF2-

Q ¥ 99 AEFFIY(Parsing)d) TH Y
e 3z2 S 2349 4 54
o 399 5 5250800 AG ARG VN FHYYo R YN
F435) FEe0) 324 2348 A ¢ L.
o 334 3x 3142 54
o K FAE0) A FA3 FH 5 (reduce) 22 0] 4 Y 2 B(local) >l g E ]
o Fol) 32} 3239 5) o) YR VAR Y}
w 2EYH) FAH
o W o) iR Fxdoy 2 EY ¥YF A4 $u-8 39 P Best first
parse tree)¥ B A2 W5 AR(4 3.
c ol Y 3Y YA AYL RFINT 9GP IYF iAo 32 FRY
W3 A Fee JAE a9 AR

~
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F Y- e 3494933 oY
a =z3d2) )5
w 239)9) 2} SE 3N NFIAYe N 329 2343 HANT 15 E
AR
o 35 329 554 YAREEL BE ) 5E oM
« 379 2) Shallow parsing &
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b

Q EAH(Verb)
« EAP3E, FAIY2YIYE
« ZZAE IYY Aol 2F24E 1Y (Feature) & H2
Q Y &K Conjunction)
«> Subordinate( although, because, except, if, lest, unless, that, how, when, whenever, where,
whereas, whereat, wherever, whether, while, why )
= Neutral (after, as, before, for, like ,since, than, though till ,until ,without )
& Coardinate ( and, but, or, nor, plus )

= Relative pronoun (that, what, whatever, which, whichever, who, whoever, whom, whomever,
whomsoever, whose, whoseever)

a >] 2 (Punct)
o e 0L 18 ) 3 B o) ol
O %% Auxiliary verb, £ E4}8} 328 2F4})

= be, become, can, could, dare, do, get, have, may, might, must, need, shall, should, will, would
=

\- ° J
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b - 23964 5| ¢ 90| 3344 (PBP)-
0O 239 2% 3o 3534 (PBP: Parsing between Protectors)
e 2ZYHF 4foldl 2 ZE ¥AHA FANES T ) g9
335212 reduce?)s)E 9.
- AL APAF Iy $AY F3x AYog #AYNER,
ANzAH, AAYYHE 34D
o AE>14e W2
o A3 d)F WY
_ z3dy o)y RE Y92 FA4E T GYRD W9 33 FAX reduce
HEX ¥,
o AAxA¥Y Sl U
— Hdx xE§e] W) FIREE reduceq el ALy OIRHA Y.
(3945349 38
- YA X EF9 FHol FRREL reducey Wole HGo nadds§
S4d o AAY 40 834 NAE 28 34§ ol4u. (
F4223499 32
o ARG R Ol WA
- Head-driven Phrase Structure Gramsar®| Head Peature Principle§ =&}, )
13
Copyrig CETRL N & H2AXIN, Mg < 9 2 0N CooveI)
g A
ﬁ n3de
th AL LLIMLA L DEL S R
a |2
w the navy brought it to the surface this morning using the remotely
operated vehicle "deep drone.”
O P8P
« (the navy)NP1 (brought)VERB (it/PRON to/PREP the/DET surface/NOUN
this_morning/ADVINP2 PP1 (using)VERB2 (the
remotely_operated_vehicie)NP3 (")LDQUOT (deep_drone)NP4 (.)PERIOD
(" )RDQUOT
QO HSHAIIPER
= P2 Qe Old /A2 XHEE= &H4EF "deep drone"2 AIRSIN
g ez HgsuUc
- J
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« o12shx] doj 3 o) ZgelA 2t doj R4 ol AN HAY AY 4o
A A ek A G424 d4axe) A4 3R 58S
BE T o) ALEE 3 g,

= (492} 1996}

o W AYL Y A S HYP o2 DA WA Ao BYF HY ehod
W2 ZR o) 2o} TR YY) 234 FE 2 Y 3z Y5 A @
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« [Pakeda, 1996]

» A pattern is a pair of CFG rules, and zero or more syntactic head and link constraints for
non-terminal symbols.

» o}) NP:1 miss:V:2 NP:3 => §:2 §:2 <= NP3 manquer:V:2 2 NP:1
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= 3.3 5%-%(Partial Sentence frame)
C FE3E 00 YW T GHA NPT gAY LYY F4E BEN:
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Y. kL Ky LT T ]
The man loves a woman B3 DET/he/DT NOUN/mavNN VERB/love/VBZ
RETLDT _NOUNAwomaoNN. . . |
(DBEN
PR DET NOUN detnoun -> NP
{3
{/* SYNTACTIC SCOPE */
rhs|1]:start = Ihs[1):
rhs|1):end = lhs[2):
/% SYNTACTIC HEAD */
rhs|1]:croot = Ihs[2]:eroot:
rhs{1):etype = ths{2].etype:
rhs{ f:detfex := ths[1].croot:
/* SEMANTIC HEAD */
ths{1}:sem ;= thsf2):sem:)
3t
CLrm 7Y Y Sar
. DEY] KKY-S:aVa@SP ] {NP VERB [l ,vb] NP}
ades MIY-T-RViasp {NP1:] etvpe ** pron demo cent comm]
VERBI1! {(etype==11) _AND (eform == vb)}
NP2:( etvpe ** pron demo cent comm |} >
{NP1:{kcase:=subj}
NP2:{kease:=obj]
YERBLL.
SRIE DET NOUN { DETH! etvpe ** la thel | NOUNJI ervpe ==
fcomm}} )
== { NOUNL}
KR EBA BB IO | panctual nul nul » | (KROOT ) (GCODE )
N ul nul pres clex
WX Ol XHE AL RILICE
. J
20
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NATO has pledged to the Serbs here that
their rights will be respected.

A T EELEE

b S LEEE

~

3 1.3

EY

JINOU AUX

v BN
PREPAO/TO DET/the/DT NOUN/erb/NN ADV/here/RB
C ONJ ET/hei P NOUNi*;

AUXwillMD VERB'b'VB VERB/respect/ VBN
PUNCT/F] e

aledie (o> AT

§l! forr Noun

det noun > NP

i}

{7* SYNTACTIC SCOPE *
chaf|xtart = tha{1):
shal}end = thaf2]:

™ SYNTACTIC HEAD */
tha{t]eroot :~ thef2}:croon:
s} Jerype -~ Iha[2etype:
rhaf)):detlex = lh| |):eront:
* SEMANTIC HEAD *
ehaf1y:xem o= thai2}:sem;}
"

L
£ MIY-S-wVeiny

MIY-S-ndnCnVasp

(NP VERB.ivh.xS} NP CONllsubdi NP VERB:Avbal])
L:pa¥Cay

o MJV.T-2aVCV? ¥ (NPY] (etype ** [comm demo cent prop (1]
@8y VERBI [ (elype = [x5]) _AND {eform =~ [vb])]
NP2{ (etype ** [comm demo cent prop t1)]
CONJL:( (etype == jsubd])]
NF3{ (etype ** [comm demn cent prop 1t]j]
VERB2{ (¢type == [1}]} AND (eform == [vb)) } } -~
{NP1{ keare = Yiopic) |
NP3:Jkcase = frubj})
VERB2
CONJL:[kroot - VERBLKMex3. keade :: VERBI kfcoded,
keaxe := fobj](
NP2:fkease ;: VERBI kflex2. kjcode ' VERBY.kfcode2
kcase :: fiobj} ]
aNE: YL
: [ 2] DET NOUN 1 DETIY etvpe * fa thel | NOUNLI eivpe ==
o
NATOE XAl iS A2t EBE A0icH= 2\ By
BT ‘w"“—'r'—-———-*—x
KZdloie ol Ax3ASLICH AEGNYUEAUE] durative whll wad  J{KROOT = 207} (GCODE £100323)

nul pansfve pres of
)
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case 1 VERBI XAex3,
Klrode :: VERB1.kicode2,
cong ;: fo

o9 agwo
&£ 2 EROOT.

kroot :: VERB1.Aflex2,
keode :: VERB).Micode2,
kease 1= job]

tenae := VERBYense, oy
wodal ;= VERBL.mods)

Kroot, keode;
e —
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