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An Analysis System for Prepositional Phrases in
English-to-Korean Machine Translation

Won Seok Kang'!

ABSTRACT

The analysis of prepositional phrases in English-to-Korean machine translation has problem on the PP-attach-
ment resolution, semantic analysis, and acquisition of information. This paper presents an analysis system for
prepositional phrases, which solves the problem. The analysis system consists of the PP-attachment resolution
hybrid system, semantic analysis system, and semantic feature generator that automatically generates input infor-
mation. It provides objectiveness in analyzing prepositional phrases with the automatic generation of semantic
features. The semantic analysis system enables to generate natural Korean expressions through selecting semantic
roles of preposilional phrases. The PP-attachment resolution hybrid system has the merit of the rule-based and
neural nctwork-based method.
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(1)He put the fertilizer in the hole.
(2) The ear thquake occurred in Japan.
(3) The pencil is in the drawer.
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(4) The baby gets nutriments from the milk.
(5)1 buy the desk from him.

(6) The man finds from the front to rear.
(D1t is few feet from the window.
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1 thing entity
3 animate-thing life form
6 human person, man

5 animal beast, horse

5 plant tree
3 inanimate-thing inanimate object

4 material substance, material
5 edible-thing tood

4 man-made-thing

3 iniéiiectual—thing

artificial thing
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(Fig. 1) Example of Semantic Features of Noun
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{ action action, behave
1 event event
2 accomp| ishment succeed
2 nonaccompl ishment fail

2 composition

2 movement

2 intel lectual-behavior
2 control-behavior

construction, destruction
movement, put
rational action

manage
2 ownership buy, pay
2 change change, soften
(38 2) EAIRS 2jo| £42] of
(Fig. 2) Example of Semantic Features of Verb
ol0isy Gil
1 location location
2 location—point f loor
2 territory space
1 time time
2 time-point 10 o'clock
2 duration 3 days
1 direction in—direction
1 measure distance
1 state stable
1 feature beaut i ful

------
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(Fig. 3) Example of Semantic Features of Adjective
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(Fig. 4) Overview of Automatic Semantic Feature Gener-
ator
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WordNet JHE HEO0ESN

(1) entity thing

1.1) life form,. animate~thing
1.1.1) person, human

1.1.2) animal, animal

51 1. 3; plant,. plant

1.1.4 mlcroorgamsm microorganism
(

1:2) object, . fﬁénimate—thing
1.2°1) natural ‘object natural-thing
1.2.2) substance, matter material
Eé 1) changs, alter ééilon, change
5.1.1) affect, ... effect
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(Fig. 5) Part of Mapping Table
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5 senses of rock
Sense 1

rock
=> material, stuff
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semantic features

=> substance, matter . material
=> object, inanimate object, physical object, thing  : inanimate-thing
=> entity : thing
Sense 2
rock, stone : material
=> natural object : natural-thing
=> object, inanimate object, physical object, thing : inanimate-thing
=> entity : thing
Sense 3
rock candy, rock
=> candy

=> sweet, sweetmeat, confection, confectionery
=> dainty,. delicacy, goody, kickshaw, treat
=> aliment, nourishment, nutriment, sustenance, victuals

=> food, nutrient
=> substance, matter

: edible-thing
: material

=> object, inanimate-object, physical object, thing inanimate-thing

=> entity

- thing
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(Fig. 6) Generation by Automatic Semantic Feature Generator



1798 s HIXC|ED] =2 Xl MIA X 72(96.12)

A e AATE ARE §4L Fol ATE AL
& FARE, Bhte) AXALE Fol ¥ F A 97
oA d¢ YAe e AL B4, YEAE, 9
AHER TR BEo] ohd JATE viEn.

BXAT Biad AIAHE

(08 7) EXIARR M AlAH
(Fig. 7) PP Analysis System

4. MX|ALE 281470

ANAY TEA 23 FAe 7§ #4749
93t AP FE A7 e st AR A
o712 FAE FHolBgr= A2doltt Aol A
Aol Tag ABa, NAYe A g FAEA
no-crossing A ¢ 2A& 23 UYL AFdt
AFe B shgAdo) e F A FE AN
o] Fug M) 2 F2E 2y 83 2o

output layer

hidden layer

input layer

Mn Mo P PNP

(38l 8) 723 AlgYe| =
(Fig. 8) Structure of PP Attachment Analysis Neural Net-
work
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% SDN(Sense Disambiguation Network)e] H2 A
A% AAAF] B3 TR0 Mol @ 9Ju] ofjn)
X ALE NEHT $3 ARFE AANATE YA}
7 PNP¢| oju] vl #j2§ A| =0} 28] 2 RDN
(Role Disambiguation Network) cjujAjo] sjA g

YT TIHHAGM HXIAIZE SHASHE AlIA 1799

97 9u] £PEL Yo o ANARA
F2E Fuo oy Aogn)§ Mo} 2t AAFL
Y3 AN NENojof HFie M 2,
AXAle] HFshe P R&, AXALY 440)of &
Z3Hs PNP i} 3lch. M 2323 PNP #8-& 104
7he] @9l Aze) FALE BURE 249 A4z 7
453, P REE 35709 @9 242 FAPE}. a3
32 AR Y3 120719 @Y AAE A
¥ #9352 SDN# RDNo] A & t}2t}. SDN&
2Yo= Yo Ro| ool H2g 2jn] £40)
BE 10470 &9 232 T4 T RDNE HAAA}
79 Fuj7l @Yoz Youe Hou)g £zpu
9 99 2A4& Adck. RDNF SDNE Jdd ¢l
dME @9 224 & ZAWR 2 gnlr daog.
RDNS] 919 @4 2248 dfivj4o] 28 RYA
Hls} SDN9| 93 &9 248 oful4o] A%
& Aol 4 AA 9 gL g 159 QA%
4322 EE e,

28 102 A9 Egof h ANALE 44 Al2Y
o Nzl A Ba Fo). Y £9 ©o] H9] 7EE
Pentree Bank[10]9] #A} 78 IZc=ojt)t. ANrlEe
U F& SN 22E2 dEL £ 447 E

Fil1/vB an/DT ice/NN tray/NN with/IN food/NN.

&Xciol

Fill/v an_ice_tray/n with/p food/n.
\1/ o0z MMM

verb positioning action accomplishment domain management consumption
of fer change quantity-change event relation : noun structure tool
means man-made-thing inanimate-thing thing material : prep ' with ;

noun materdal inanimate—thing thing

\1, FEHNHMII

Fill/v with/p food/n.
W BT P Eb]

verb positioning action accomplishment domain management consumption
offer change quantity-change event relation ;: prep with : noun material

\J/ Ql0ian& 71

inanimate-thing thing

material
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(Fig. 10) Procedure of PP Analysis System
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(Table 1) Parameters of Neural Networks

PRN SDN RDN
learning rate 0.2 0.2 0.2
momentum term 0.2 0.2 0.2
# of epoch 1000 1500 1500
# of input units 357 247 247
# of hidden units 120 120 120
# of output units 2 106 63

PRNE 2§ 89 AXAE FEHA 79 A3
& Qd4el5 SDNE 2§ 99 Hejv] #4719 A
AF 3o 9n] vl Hi1§ 3t SDNY A+#
Uehll 22 RDNE F2|v] 314 7)9 Foju] 4 3
£ RDN9| 14§ Yerdch 78 4 A2 4
¥ A7 € ¥ 29 A

(E 2) XA 2 M) Ay
{Table 2) Experiment of PP-attachment Analyzer
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1 [1234 413 | 95 985 877 756
2443 782 | 989 967 932 .804
3 |3648 1076 | 993 944 944 844
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{Table 3) Experiment of Semantic Analyzer

A48 | SedolE | AU | AUMIRE)
I 497 994 490(.631)
2 936 996 .694(.796)
3 1471 994 .804(.902)
4 2065 994 902(.945)
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