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Three-Phase English Syntactic Analysis for Improving
the Parsing Efficiency

Sung-Dong Kim"

ABSTRACT

The performance of an English-Korean machine translation system depends heavily on its English parser. The parser in this paper is a
part of the rule-based English-Korean MT system, which includes many syntactic rules and performs the chart-based parsing. The parser
generates too many structures due to many syntactic rules, so much time and memory are required. The rule-based parser has difficulty
in analyzing and translating the long sentences including the commas because they cause high parsing complexity. In this paper, we
propose the 3-phase parsing method with sentence segmentation to efficiently translate the long sentences appearing in usual. Each phase
of the syntactic analysis applies its own independent syntactic rules in order to reduce parsing complexity. For the purpose, we classify
the syntactic rules into 3 classes and design the 3-phase parsing algorithm. Especially, the syntactic rules in the 3rd class are for the
sentence structures composed with commas. We present the automatic rule acquisition method for 3rd class rules from the syntactic
analysis of the corpus, with which we aim to continuously improve the coverage of the parsing. The experimental results shows that the
proposed 3-phase parsing method is superior to the prior parsing method using only intra-sentence segmentation in terms of the parsing
speed/memory efficiency with keeping the translation quality.

Keywords : 3-phase Syntactic Analysis, English-Korean Machine Translation, Intra-Sentence Segmentation, Rule-Based
Machine Translation, Automatic Syntactic Rule Acquisition
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Fig. 2. Examples of Dependency Grammar / Dependency
Relation Structure (cited from [131)
(1) Sentence — NP + VP
(2) NP - T + N
(3) VP — Verb + NP SENT (AgreeTest NP VP, CaseTest NP SUBJP,
@ T — the 9%VP, cat='SENT, func='DECL, SUBJ->NP)
(5) N — man, ball, etc. NPO)
(6) Verb — hit, took, etc.
VP( SUBJ->0 )
Sentence
Fig. 3. Example of Phrase Structure Rule Augmented with
Dependency Relation and Head Information
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Algorithm generateRules( SegmentParsingResult )
{

GeneratedRules = { };

foreach aResult from SegmentParsingResult

{

n

RHSs = 7pue= | [ SyntacticCutegory; from aResult;

i=1
new_Rule = [SENT -> RHSs] ;
GeneratedRules = GeneratedRules U new_Rule;
}// foreach

return GeneratedRules ;

Fig. 5. Algorithm for Generating 3-phase Syntactic Rules
using Segment Parsing Results
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carrier
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plans to increase
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a company SENT
executive said VP | AVP
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Fig. 6. Examples of Steps of 3-phase Syntactic Analysis
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Equation (1)& o]&3}e] 583719 7]& 3 el =1
Eshe 1ONE AL YA FHE5S 2709 #H2 &

ofe] ZJAbol A 553 1400 4] T A4S F3) 53570
= [

e
How FFatch 7 A9 7HA Fiol W A=
Table 13} 2o Class39] 732 X &AQ T5A A4S
B3 1 58 MY & du
Table 1. Syntactic Rules Classification
# of Rules

Classl Rule Set 154

Class2 Rule Set 324

Class3 Rule Set 645

Table 2= 3714 H-Fol &
b 73 QEHRHS) FAF 7%
Classlel 43lal Class29] 73 Q&#Hd +
W 7138k £830) Class3ole 71& 125 5 13
Hell 4% (COMMA)E X838+ 1357 Fig. 59 ¢2
o o8 FH3% FAEo| &3tn o] Wl COMMAT A€
MR

Table 2. Examples of Syntactic Rules

Examples

1. NP(%NP)

-> DET() NP(SINGULAR=1)

2. PP(%NP, cat="PP)

-> PREP() NP(PLUR=1, OBJP=1)

Classl Rule Set

1. NP(%NP)

-> AJP(RESTRIC=0) NP(DETS=0)
2. SENT(%VP, cat="SENT)

-> NP(SUBJP=1) VP(SIMPLE=1)
3. SENT(ADVCL->SUBCL)

-> SUBCL() SENT(func!="IMPR)

Class 2 Rule Set

1. SENT(ADVCL->SUBCL)

-> SUBCL() SENT(func!="IMPR)

2. SENT(%VP, SUBJ->NPI,
OBJ->SENT, NP1.APP->NP2)

-> NP10 NP20 VP() SENT()

Class 3 Rule Set

Table 3A%} 3BE 712 2vHA
w9 3dA 7 EA4 WS

Aleleta 7= Aot

&3sto] M Ak mRE ARE RS Hwd A3E HojE
t}. Tabledll Al Imp.i= AIQFSH W (3-phase)©] 71& WH(2-
phase)o] HIF] o= A= NMEHAE=AE e Equation
(B)2 A4t

H
H
o2

Table 3A. Comparison of Translation Time/Memory Used
by Different Parsing Methods

Test Set 1 (58 sentences)

A
verage Sentence 22.2 word / sentence

Length
Imp.
Parsing Methods 2-phase 3-phase (I;D)
Ave.v Translation 0983 0.267 5.7%
Time (sec)
Ave. Memory Usage 0
(KB) 732.6 702 4.2%

Table 3B. Comparison of Translation Time/Memory Used
by Different Parsing Methods

Test Set 2 (35 sentences)

Average Sentence
& 30.3 word / sentence

Length
Parsing Methods 2-phase 3-phase | Imp. (%)
Ave. Translati
ve. ranslation 0.269 0.223 17.1%
Time (sec)
Ave. Memory Usage
7 698.9 2.5%
(KB> D70
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Airlines, Korea's No.2 carrier, plans to increase its fleet to
88 aircraft by 2015, a company executive said yesterday.”
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