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The Design and Implementation of an Enhanced
English Grammar Checker Based on Chinese

Learner English Corpus

Student : Un Mou Fan Fanny Advisor : Dr. Deng-Jyi Chen

Institute of Multimedia Engineering College of Computer Science
National Chiao Tung University

Abstract

Nowadays, elementary students start to learn English, taking English test
becomes more and more popular, and The -European-Union proposed to make English,
French and German as the official language of the "Common Patent Policy” of the EU
patent. It is a trend for people to learn-English due to the above reasons. Listening,
Speaking, Reading ad Writing are the four basic skills in learning a language. But it is
not easy for people to learn how to write. After wring a passage or a composition, the
only way to check its correctness is to check it manually by a teacher. Checking a
composition is time-consuming. And since there is no standard answer to the
composition, the grading standard way vary. Even though some system can find the
grammar errors in passages, their correctness still need improvement.

Therefore, we try to implement a grammar checker with low error rate and high
error checking rate. We first take the basic grammar rules as the base to design several
modules with different functions. Then we continue adding other rules to those
modules according to the error classification of CLEC. Finally we examine our modules
with passages in CLEC. By using the corresponding approaches, spelling errors and
grammar errors can be marked and served as references for the graders.

Also, for Chinese people, since English is not out mother tongue, we will make



some errors that native speakers would not. And these errors may not be found out by
those grammar checkers which were implemented by native speaker. Therefore, we
hope to implement an English grammar checker which was specially designed for
Chinese.

Keyword: corpus, grammar checker, English, composition, learners
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r) Replace R) Replace all
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2.3 Apple Pie Parser

EFFRASALE xR E 2T NPEAH O FRE S
e o 2 (s ey FHR G4 i S S SRS B a3 (- g%ﬁ

A g e+ (T anikie (POS(part of speech) tagging) #7i# * 1 £ §_
Apple Pie Parser(APP) ¢ parser #.d F K= % *~ & Satoshi Sekine £ Ralph
Grishman #7TF % o I > WA GRRA AL % 3132 &M + § e Penn Tree Bank -

Bl 3 Penn Tree Bank @+ hze 4

1. CC Coordinating conjunction 25. TO to

2. CD Cardinal number 26. UH Interjection

3. DT Determiner 27. VB Verb, base form

4,  EX Existential there 28. VBD  Verb, past tense

5 W Foreign word 29. VBG  Verb, gerund/present participle
6. 1IN Preposition /subord. conjunction 30. VBN  Verb, past participle
7.1 Adjective 31. VBP  Verb, non-3rd ps. sing. present
8. JIR Adjective, comparative 32. VBZ  Verb, 3rd ps. sing. present
9. JJS Adjective, superlative 33. WDT wh-determiner

10. LS List item marker 34. WP wh-pronoun

11. MD Modal 35. WPS Possessive wh-pronoun

12. NN Noun, singular or mass 36. WRB wh-adverb

13. NNS Noun, plural 37, # Pound sign

14. NNT Proper noun, singular 38. & Dollar sign

15. NNPS Proper noun, plural 39. . Sentence-final punctuation
16. PDT  Predeterminer 40. Comma

17. POS Possessive ending 41. Colon, semi-colon

18. PRP  Personal pronoun 42, | Left bracket character

19. PP§ Possessive pronoun 43. ) Right bracket character
20. RB Adverb 44, Straight double quote

21. RBR  Adverb, comparative 45, ¢ Left open single quote

22. RBS Adverb, superlative 46, © Left open double quote
23. RP Particle 47. 7 Right close single quote
24. SYM  Symbol (mathematical or scientific) 48, 7 Right close double quote
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73 245 0 B & Behparse tree © ¥ /ﬁki;m APP 5’;"1 Penn Treebank ¥ #7ifiztefiz
EAHLPILE F R s JIH FE R R A koo & 347

"% APP M E B

[#= using app to parse : [She is a beautiful girl . ]
[#= app parsed : (8 (NFL (PRF She)) (VP (VBZ is) (NP (INPL (DT a) (JJ beautiful)) (NFL (NI¥ girl) (. -PERIOD-)))))

B 4 APP#i7% &

¥ J}gﬁ%]/\ 7 ¢+ : She 1s a beautiful girl.
APP i § 42 9% Pk 3PHE tag ik < B2 5% ik B A H 03 et
fE- o et d o R AR NE B S Y TR 2 £ F 1A APP ¥R
g Hp 3 b fRte o

2.4 Apple Pie Parser . Parser (APPP)

oo PR aiiie L (o iR H e S ER ke o 5 0 kAT
mﬁwé%?&ﬁﬂiﬁﬁ’ﬂW%miMP@&%&%,gﬁww%%
KXo AP REE m‘ﬁ"‘q‘—'éfﬁ_ g3 o A APP +7 4y token o 14 lex&yacc 2]
A j%—f;'—\APPP 4 iy s 20 ML 7p A R e A e e o 2

1. LEAF : tree k= » $;V 5 (tag-H-5)
) @ (NN book)

2. NODE : ¥ r2 ¥_LEAF & (tag NODE_LIST)
&) © (NPL(DT This)(NN book))
(tag ( NODE_LIST ))

3. NODE_LIST : NODE 2 NODE_LIST+NODE
%) ¢ (DT This)(NN book)

4. TREE : $7F 4 e 4 o
bl (S)

s ¥ r/,‘{gd Rk Bl ek o7 3 50 j\‘,;bp'; F g 0 R PR ihiRe
o d Tﬁj%‘]*rug,g—*{mJ_Iﬁ,LHM}* SYaghc ol A



01 <Tree>

02 <CNode tag="S" > ( fi§j § 4¢if F 4 )

03 <CNode tag="NPL" > ( s/~ &3 H &

04 <ClLeaftag="NNP" word="Mary" index="0"/> ( 3 & A £33)
05 </CNode>

06 <CNode tag="VP" > ( $435 K i&)

07 <Cleaftag="VBZ" word="is" index="1"/> ( § = A#§ 2 $ 3] )
08 <CNode tag="NPL" > ( i/ &%) K &

09 <Cleaf tag="DT" word="a" index="2" /> ( [ & 3] )
10 <ClLeaf tag="JJ" word="beautiful" index="3" /> (%3] )
" <Cleaf tag="NN" word="girl" index="4" /> ( § # %3 )

12 </CNode>

13 </CNode>

14 <Cleaf tag="-PERIOD-" word="" index="5"/> ( &) F#é %)
15 </CNode>

16 </Tree>

Bl 5 Apple Pie Parser ..‘s;,k%ﬁig?lﬂ'.

NPL NODE| NPL NODE

LEAF| LEAFl LEAF LEAF| LEAFl LEAF l

(NNP Mary) (VBZis) (DTa) (JJbeautiful) (NN gir) (-PERIOD-,.)

Bl 6 Apple Pie Parser i

Ko 2BRTER & - BF A leal 0 - Bt chleal WSS -
# node ° izt node * ¥ ¥ H i 1 leaf 2 node £ &= ¥ ¢t - i node ° *73 node
@i&ifj}u{— i# tree 7 o
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F R ACHIR Y A SRR RRN R 0 A R T A

SAL T R LA ] SRR e R E R A BT e
3

2. A EFERE

PEALRE RS N EfAER TR *J’W@pk%ﬁ% BRI 2 B AR
W7§P{ﬁéﬁ@%+ﬁ—wliwpf E A BB KRR
Hl4r % 3% (multilinguald) 3% LR : é#’éﬁﬁ_i"ﬁﬁui TR BT
FEHYREY o

3. BmiiFAt R
RIP ¢ A (T (S R BT R T T R 0 V3 U9
o R EAFFT Y F AN

A BY FEARL
RALTEEY Faa o R ERERFT

CAFE AR RRE L T Sl EE S OF SRS L S N SRR
%%t}"-} o L_@fir‘f’]ll"g—/m7 LI {r]{i g%‘}_'_ﬁ_j]ﬂa{_ fﬂ;ﬁx'ﬁ;fﬁ’]‘{ﬂ\ — lliftf.,ﬂ"{:,—}\
1k B IE S SR REL Y 0 1 AR B AT PP iR ot i o

P AR G ARREY A AT ERDIFY FEAL -



2.6 ¥ FHENL

Leech[9]~ % &2 H &~ P &I -

;\§= < g
1. v gy 43R LC (Learner Corpus) frix & ¥
(English Corpus of Native Speakers) sl H P F SR

- Vs [N > I
¥R R D i

e e

2 2T gkl & ECNS

i 0 ARE R o

2. By Jﬁfﬁ—% FERR Y GEVFT AR TRR

3. %ﬁg B ATE S VR 2 g se;é}é“l”ruzxémﬁ 1% Rl S oG om E
F o

4 BV s g gdrergmidar o a g R
B S BT S - R REE R R e 2 2

T ARV R Rk AR
et SARCE RN R e B R E 1 SRR R
FYFREPE Ry B Ao 8y 00T B
51 EERY HEREN L
LA Sl | Ay HE
ICLE (International Corpus of 200 v 41 pF Louvain-La-Neuve +
Learner English) =
JEFLL (Japanese EFL Learner) Corpus | 50 & pPAP RS
t‘ﬂ?”iﬁi(CLEC) 100 8 |RAETAHEFAaud+ ¥
EFFEY A v £ (COLSED) 5 & rARE A7
A< B F Y ¥ F 4L (HKUST 250008 | ApHH
Learner Corpus)
P REE S ¥ 2 (CEME) 148 8 | s x ¥
P REFE Y K v EE R (SECCL) 100 | #x+%
R'ZHFEY HRFrad3dpn 10 & Foa fF <
# ®3% 4 (LINSEI-China)
LB TEERE (MWC) 12 8§ e pHELEF

10




2.7 Chinese Learner English Corpus
B_F = & Pamﬁ”iﬂf'} Bovoahipsg a0 CLECEZ R R L & % e

R ERIE ERM ‘}'}im}?ﬂr]j-iCh34 To AR g CLEC :#FH
Beh- 2Apk 4 R -

2.7.1 CLEC ez & = » ¥+ %

R o A A SRR

% 2 CLEC 344 i %
a3l | =

ST2 1208088
ST3 1209043
ST4 1212855
STo 214510
ST6 226106

3| 1070602

1. ST2: ¢ §¥ bﬁ,\, ABE R VA
2. ST3: ~* 8 wiF 4 %> ~ 8 1~2 ﬁ&;klﬁf';jfi& %3'%0
3. STA: ~ B &F 6 %> *F3~4 Futumigf bV F -
4. ST5 : BB £ 0 1~2 £8gY ¥
5. ST6 : #eF & £41 % 3~4 EuB Y ¥ -

CLEC e e A4 % » AR - T+~ 5 - 44 ﬂiﬁ%ﬁ,ﬁs?;{«;&j i@ E o
FHE A - g, 938000 oS o fcheiRA 8
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9. 7.2 CLEC thes 352 g2 3o

CLEC ¢ erap %

IR LHEY

A

=

g4 eniv< (LEC dud 2 F do 91§ R4 chkp

A A k> TARNH P AR ¥ 2 R ] o SRR AR G 11 <5 61 4 e
4o Lo
103 A A A
35 B30 R [k
~ g | ~ B ®al k] ¥3 k] e
fml |Spelling vpl |pattern npl pattern prl |Reference
fm2 |word building vp2 |set phrase "an set phrase pr2 |anticipatory it
fm3 |capitalization vp3 |agreement "npS agreement pr3 |Agreement
vpd |finite/non-finite "np4 case pr4 |Case
vpb |non-finite "np5 countability pr5 |wh-
vpb |tense "np6 number pr6 |Indefinite
vp7 |voice Ikp7 article
vp8.. mood "np8 quantifiers
vp9  |modal/auxiliary kp9 other
determiners
EWE w3 Uk i
(¥ 3l k] | k] 3 k] 3
ajl |pattern adl |order ppl pattern cjl |pattern
aj?2 |set phrase ad? |modification pp2 set phrase cj2 |set phrase
aj3 |degree ad3 |degree
aj4 |-ed/-ing confusion
ajb |predicative/attributive
#F #pe 3
5 X3 k] %3 5% 33
wdl |order ccl |noun/noun snl run-on sentence
wd2 |part of speech cc2 |noun/verb sn2 sentence fragment
wd3 |[substitution cc3 |verb/noun sn3 dangling modifier
wd4 |absence cc4 |adj/noun sn4 illogical comparison
wdb |redundancy ccH |verb/adv snb topic prominence
wdb |repetition ccb |adv/ad] snb Coordination
wd7 |ambiguity sn7 Subordination
sn8 structural deficiency
sn9 Punctuation

12




2. 7.3 CLEC e B3P .

= % 8 CLEC & 1§ &)

% 4 CLEC #6~ %

<ST 2> <SEX ?><Y ?> <SCH GDWYWMDXFSWYXX> <AGE ?>

<WAY ?><DIC ?> <TYP 2> <TITLE A Shop>

There is a fruit shop near my home. its [f[m3, 1-] name is Many [fm1,-]

fruit shop. It's not very big, but it's clean and bright. There is [vp3,-2]
two women working in it. The women are very friendly [wd2, 1-] and
busy. Every buyer comes to the shop, they both give them smiles
and say [sn9, s] Hello. Can | help you? So every buyer comes to
here are very satisfy. [sn8,s]The shop has many different kinds of
fruit. There are apples [sn9, s|oranges bananes [fm1,-]pears
bananas many [wd6]. [sn8,s] So it aways [fm1,-] give [vp3, 1-] the
buyers a good time. | like the shop very much.

© ©® N g~ wDdRE

ol
= o

bl — B E - AR A ciE ey PR L
ST 2>: B4 fe g & ST2 - EHERR
<SEX ?>: %] 7 3

<SCH GDWYWMDXFSWYXX>: »t % & i 75
<TITLE A Shop> :=* & title % A shop

2T R CLEC ¥ g iifhiesh™ 4 A S HR e B E SRR R
o LAY R SR AsFE TN > Y 2R
T AR A+ E PR 4 BJ—%%] vhe® 3 7)is 3 tits [fm3, 1-] name is Many
[fml, -] fruit shop. » & 7 ¥ its~Many & B F 4538 » @ 45354
A fm3 (* o] BaEE) - lel (HFaHE)-

3B BR300 F T B AR A B T

% 5 7| : The women are very friendly [wd2, 1-] and busy.
L SR FIT ] A —Fuw 0 47 A friendly H453E {q;; A
- BFOEENFERZFIFAE R S /T‘ﬂ-\r?,a very ~ A& 0 m ¥

13



% 4 7] : There is [vp3,-2] two women working in it.4&5L¢ 45354 Fli%
T2 —8s s AT E_1s AL R FE LSS % BE two women
TE R o
A E R

% 3 7| :its [fm3, 1-] name is Many [fml,-] fruit shop. ¢
SRR BTG ARG E RS 0 T AT LR R 6T §s
Many % 2 4538 2B F j\i/?ﬁ,ﬁ@é , i"?kf}ﬁ!j‘l'?iﬁﬂri T

S Bk 0L
% 9 7| : There are apples [sn9, s] oranges bananes [fml, -] pears:-*
P - BHEREAFREY - Bs A o0 )R A L0 BN R 2

B FI e g A B R T AN AT P B LW apEE TR YRR H oo
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TG R AE AR B (Y - hsg kg e e
P - S PETE R AR 2 (5 F)APP Hhieir it APPP fhie B g - Bt
ﬁﬁé@WFWQ%ﬁﬁﬁﬁé°1ﬁ%ﬁ§“¢¢ﬁﬁﬂ’?iﬂﬂ—%iﬁ
wh s kX Y%“v‘"@%ﬁ—‘*% PHEFCIEETINIRT BB E -
Grammar check
Grammar o
Input - Module utput
Apple pie | |ApplePie| | MoTwe P
text . Parser result
—’Spe”Ing check=—— Parser parser I Present Tensef———>
(APP) (APPP) Past Tense

Bl T Rk Su2E HE AR
?{d "5/\\}%, :‘j—mﬁpﬁ‘%ﬁﬁ ﬁ: z%j‘ &7\ {l‘/‘ F'\ ) thl};\'IFE&‘L ‘J_};]_! /:tﬂ:‘y_‘—t,
L iF L o TRIG AW AR (Ten) ‘#f % ”Lﬂ‘@ o 3 'F“fJ’ Jf},‘? ,‘ " h’l“"’lﬁ,‘J%

CLEC
database

Grammar check

Grammar
Input i Module Output
text Apple Pie Apple Pie Sentence| | --eeeeeeeeeee- result
: R Parser pre- post
—>SpeII|ng check—> Parser P > | Structure >|Present Tense[ hecki _—
(APP) (Aangg) process check Past Tense | |CNE€CKING

W 8 & kstd k)l SN AL

15



R

S e

>

3. 2 L

7] &

N

%,

%

SBATR Y gnaditis1 £ - Apple Pie Parser(APP)§? &1+ AT

1 & - Apple Pie Parser Parser(APPP) 3 — & "4] » AR 2 {2k b7 =L >
DA g S o T L1 B il

Penn Treebank i@ 44 24

d *+ APP e i3 25 ¥ _Penn Tree Bank ® B~ % h s @ Penn Tree Bank i

AT R

4 5 Penn Tree Bank #{Eikie 4

ce
CD
DT
EX
F'w
IN

JJ
JIR
JJS
LS
MD
NN
NNS§
NNT
NNPS
PDT
POS
PRP
PP$
RB
RBR
RBS
RP
SYM

Coordinating conjunction
Cardinal number
Determiner

Existential there

Foreign word
Preposition/subord. conjunction
Adjective

Adjective, comparative
Adjective, superlative
List item marker

Modal

Noun, singular or mass
Noun, plural

Proper noun, singular
Proper noun, plural
Predeterminer

Possessive ending
Personal pronoun
Possessive pronoun
Adverb

Adverb, comparative
Adverb, superlative
Particle

Symbol (mathematical or scientific)

16

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44.
45.
46.
47.
48.

TO
UH
VB
VBD
VBG
VBN
VBP
VBZ
wWDT
wp
WPs
WRB

to

Interjection

Verb, base form

Verb, past tense

Verb, gerund /present participle
Verb, past participle

Verb, non-3rd ps. sing. present
Verh, 3rd ps. sing. present
wh-determiner

wh-pronoun

Possessive wh-pronoun
wh-adverb

Pound sign

Dollar sign

Sentence-final punctuation
Comma

Colon, semi-colon

Left bracket character
Right bracket character
Straight double quote

Left open single quote
Left open double quote
Right close single quote
Right close double quote



#1752 Penn Tree Bank 3 ™ ™ ' 41:

1. 7 i@ * 4pfe oh tag

% %_IN i B tag ’ Penn Tree Bank #h#_#& 5 preposition( /i 3# )& &_
subordinate conjunction(ji /G423 ) c G + 27 Fand e~ B &k > i@
EIRIPE R 2= S I - A

lotwrnG A B/ EEEy ¢ (NN, NNP) ~ 47 8 &30
(NNS, NNPS) HA VP, EFERRFAZ (PR LA

N A (PRP)F’"TP i 22 (PRPS) s 2 B A BE oV H_7 g 4%
PRP # PRP$* SFAV\LLL Rz EL RS X g A E Ml 47}{- ¥ = ’\fp-'ff'ﬁf

[U8)
DO
DO
o
44
ki
T
e
\

-5t 1 £ = Apple Pie Parser Parser(APPP)2. *24

=

$Ho 3 R - B Rge TR
IR AR S A T B A R

o

APPP 5§ 177 o1 3 en T AL e w202 7
JHEaes *-éé*#iuﬁo BB LIS
J'Jfﬁ—é” I eI % oo

3. 3 fRA-HATUE| eh 3

TfEA D 2B B ] A A kALY 4o r T 2 B i preprocess ¥
spilt sentence > T & 3 { FHE gELP

3.3.1 Apple Pie Parser(APP)*24|erfg i &

4v » preprocess = # s f preprocess ? 73 — ¥ post-tagging v iT o &

-

post-tagging PF4-¥t+ & e 3 I tagging FF 484 Penn Tree Bank £ ‘w4 = 4o

*1:.2,‘\,0
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(B3 R * dp ke chtag SR AT F A B R AR K

% 6 IN/SC z @ tiikies %

Preposition/Subordinate Conjunctions
IN |Preposition In, on, near,
SC  [Subordinate Conjunctions [While, When, Since,

2. fRA- LR A 4 RN A
P L@ eniRe ATH 3 fAuE A
BE S ﬁwﬁklra S S Bl s A

07 mA s e 4

Noun
NN Noun, singular
NNS Noun, plural
NNM mass noun
NNI identical noun
NNB Both count and.mass noun

3. fRAN LG %A HAP a4
$ ke PRP B2 PRPSas o = & > o 2 e X H 0 B - AfE S B A
FHERRS - LN R S

4 T
% 8 fma 14 ik ‘;F\: ‘fg-‘;cz\

Pronoun | 3drd Singular Others
Subject PRPsI PRPs3 PRPsO

[ he/she/it we/you/ they
Object PRPol PRPo3 PRPo0O

me him/her/1t us/you/them
Possessive] PRPI$ PRP3$ PRPO$

my his/her/its our/your/their

3.3.2 Apple Pie Parser Parser(APPP)*R+4|enfgii

4v » preprocess fic ¥ . preprocess ¥ #7H# - i spilt sentence ~ * -Spilt
sentence * 2 E 5 T AP pI A F ol kI OEF| 2 ekE IS0 R
AR AT Bp - OO ER 2 AR AT S e F] A R LT 4

18



» el E‘uﬁ P ATILE A S A F AR S AN G o AT B
r £+ : Though I am tired , I help her with the homework .
ﬁﬁi%%—%ﬁ?ﬁ = : There are more than two verbs in the sentence.

&+ FE e+ : She cooks the meal and they clean the floor.
45 %4+ & ;. The tense of verbs on both sides of "and" should be
1dentical.

s, Faej - B main verb e

HR AL Frene 0 R LG+ amﬁﬁ R IR R A= sk SIS SV
r M

7 spilt sentence 7~ i s 35 ok Sendi g v o

Yook si¥t e +m4ﬁﬁﬁ+47i,@ﬁwxﬁimifm@mwﬁm
itk b o 7 BE_CLEC i A MY GFR YL ) AP wirad oy (i h

61 fdsmag e k% 16 oo Ao 1/3 WI g 2E o P74 % L5 1F 5 B iR
Wh H RO A S A e A P Rk SR AR A e
= f";pjﬂpp ﬁ?,ju,Im*éE#i»iﬁi’éﬂ)‘%ﬁﬁ -+ 1'51* Pﬁ‘mﬂ“ A — '@;
#repficie - Sentence Structure Checke g v 24 4 5 L v o 3+ B enig

3.3.3 B
57 fR7k APP B2 APPP c* ) » A ipde 2 0 2 R > 3B A

1. preprocess : i)post tagging 1i)spilt sentence
2. Sentence Structure Check

Grammar check

Grammar
Input - Module Output
text Apple Pie Apple Pie Sentence| | oo result
F Parser pre-
—Spelling check Parser [ > | Structure >|Present Tensef——
(APP) Parser process check Past Tense
(APPP)

Bl 9 47 preprocess 8.5 ik & 0 SL3E 4
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3.4 < ZHEamkit

A QA Y e

. w323 %3 module
Bldr: RN e = A fLE e L3P B3 5 B ke o
TEAR A A 2 R R o

2. MK e k3 k3t module
e RSS2 R R LR B A P
A L AR I b 2 KRR o

NP AR - B2 2 A KT A NPRR e S =
Sl FEfd o AR - LHCe S NEFRDEEo I B 2 S
2 2eE ek ) R EATERER E s £4F Y G loop °

—%v-
&
[\
A%
i
b
ket

AR T

ey s Hegmaas 15
EﬁnTE.t+Em g Eﬂ.ﬂ—iﬁm > . E%%HE
. LACLECSE*4E sTEEE ek
B8 SEARIE R A B{EE
r 3

Bl 10 2 2 #ek 4308 AR R

FlaMF w323 AP HEZREFIPEFZIFTHRA TUAPZTE- BEF
BRE a2 5 A AP HEZEYF > TUAPFTE- BEY HFRE -
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PVEBHEOBERS A RERFHENTE L.

. #”w%‘}ik‘_ﬁl % &
B A b seinp R E- BREEL T YT A b ek
WEA R AGRERE S nﬁi—“’;{f o

2. MFFBITED
Apsenp hE R EEC T § o0 U T RN §E ¥ Lo dpanip
B4R 7 i E Y £ o

3. % AycH kM
AGBRENR T R G - ARE Y TR A e B R

AP EET BRPFE N gt anE E - Chinese Learner English Corpus
(CLEC)# L R 1T 5 Adh2 K3t 2 f{eafi x o

Fl S8 ?{E”Elm

3.5 A el AR R gE | Tk

fm1l 17. 47
’1( %)_;_br/ Nl > 53 ‘:J —./ "r?\\gﬁ_{,‘.c‘ i3 .»:'
i ik B B A 9 CLEC 2 snds 384 27 P 5 ¥ w3 5 19
HE R ST ] o
fm3 5. 83
CLEC & ¥ i endsif-e + Bl o 3R A1 & sn8 5. 25
2.3] sn9 4.6
wd4 4.5
AT B WIS - Y EA NG wd2 18
fml (45 B 45 35) o fm3(H3P48 35) = 8 0 0 L4 3 43500 £ '
Al AN A % - F“ﬁrﬁ%ixr;}q_}mﬁﬁ vp6 4. 07
vp3 3. 82
% = ¢ wd3 €_word substitution 45 3% > ¥ & is £ 3 npé 3.72
semantics 4 B e o S At L7 TP B o wd5 3 31
~r 1 FIVIE v 2 ~ fm2 3
£ R A sn8( 44 F) fr snI(HRBE 3 5L) &5 e P11 A P % .
BHFHFLE AT SR ARk g o [T =
wd7 2.33
CLEC ¥ £ 3 61 #4553 3] » NPk “ﬁ%wff«ﬁ@ “e3F | vpl 2.32
AR F T L RATVER o oth- Ko A N4 B sn2 2.99
TR o
cc3 2.16
49 CLEC # ok ninpze | NP3 1. 84
vp9 1.33
21 np7 1. 11
prl 1. 06




3.6 AR FHFR AN LR

ST S TS FRREN A X
S L o MR AR yg'rﬁg{ﬁﬂ # 0 i i
VR E S AR B RE LR T AER Y SRR A e

BAELL -

7 R e it 3 & E4T95 CLEC ¥ hwd 0 34 ¢ 3ok ) %
o Bl T AT 5 - AR Y EE ] &

[ want to do a good student. ()¢ - )

3&“}
8

PELL L SRR BEFL T AT R G R
“do” , ':»Li_ J‘/ u ,4 &K g #&‘é}}#u 13 f', ” P%;J\' “d ” ° J} EE F/T’

EIT“L‘
I
(e

[ want to be a good student. (&]# =)

TE Ao 2 PR mene BH AR

s
Em
[P
o
~
el
gjr
-Jr\!\‘
C
"I‘Il\"\
N
]
Py

T@Rj\‘ —sz,‘l.,]:#g]

CLEC
database

Grammar check

Grammar
Input - Module Output
text Apple Pie Apple Pie Sentence| | -----eeeeeeea- result
- Parser pre- post
—Spelling checki—* Parser b > | Structure ->|Present Tense»| | . [
(APP) (Aapr;g) process check Past Tense | [C€CKING

B 11 &~ 25ids %ehk ok ’[‘?ﬁ 2 8]
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Input
text

% ('S )
3.7 4 ‘gb'/n"-ﬁ%i‘»ﬂg
Ax &4 W3 B use cases (T b & & Sehie BT AR

3.7.1 Casel: # ¥4

You can improve your speed through a lot of pratice.

PR A F AT o el P e practice 4 3 & pratice.

gkt~ Bdnihispelling check ¥ 0 € 42 w9+ & — 1% word 2 Aspell
Dict1onary ¥ query ° 45 3%-F pratice € ¥ @45 7 J FH LA R AL kR
g w EaFIVERTF SR ¥ e

CLEC
database

Grammar check

Grammar
i Module Output
Apple Pie AEpRIPe Sentence| | —coeeeeees result
: . Parser pre- post
Spelllng check—> Parser parser "lor - Structure > Present Tense[® heckinal T
(APP) (Ai’;(;) PTOCESS| 1 check Past Tense | [CN€cKING

[ 12 AR

3.7.2 Case2: < 243

She go to school everyday.

e s v R AR S B3% %_She goes to school everyday.

71+ — B 443 i spelling check > i& » grammar check. & % APP 2 APPP
g iRiee F ot S > 4o

(S (S (NPL (PRP She)) (VP (VBP go) (PP (TO to) (NP (NPL (NN school))
(ADJP (JJ everyday))))))

2_{$i& » preprocess ¢ i post-tagging §¥ spilt sentence 38 i o gt o1 5
simple sentence #*t™ % Z & spilt e
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Input :
text . Apple Pie Agglrz:rle re- Sentence
—Spelling check Parser > > Pre Lolstructure >
Parser process
(APP) (APPP) check

# i (PRP, She) & - B 7 & £ A7 tag chF = Tl o1+ S € ¥

(ADJP (JJ everyday))))))

(S (S (NPL (PRPs3 She)) (VP (VBP go) (PP (TO to) (NP (NPL (NN school))

2_ {4 v+ i 18 Structure check i& » 2 B < 2 ek &
#3% “701 € % Present Tense e @ » @455 * &

T AL B AT

Grammar check

o F]l e SR A en

o

CLEC
database

Grammar

Module Output
---------------- ost result
Present Tense hp Ki

Past Tense Rl Y

13 < SRR

3.7.3 Cased: ¥ B * iZé¥

Usually English hearing is a big problem.

L

Usually English listening is a big problem.

74 gt o9 & post-checking  §% § 1813 Btk &
M

o A A AP E U8 _database ¢35 !
AR Bl AT

e

Grammar check

2. 2 = Ny, S 2 S I N A [ 1, 2 =
PR EF TR T ARER SRS c PR TR

¥ 2.9 % f CLEC * 4

Grammar
Input ; Module
text . Apple Pie Agglresgle re- Sentence| | oo post
—’Spelllng check Parser P> P N > Structure —>|Present Tense hecki
PP | | (aoppy | [P1O°°%°| | check | | PastTense | EhECKIng

[ 14 FHECR ISR AR
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N A R R Ri3

FIF LA s Bend (FINA 5 A H ¢ imi g

l -—
|
el
B
ik

\_.
T,
;%g
W
L! \
&

G 1Tk imt g ik o

4.1 Preprocess #-i - post-tagging =~ it ¢ § i

Stepl. # @ giksedio i Sifahe+ 4 & input’i& » post-tagging #iee

Step2. t#k & ¢+ ¢ & - Bwordhtag £ 325 F & £ 'wA chtag T PRP >
PRP$ > NN > NNS » SC §= IN

Step3. 4% Eu F chtag 0 R4 ¥ word 4 database query 0 % # =
database ¥ 4 ¥ & tag °

Sentence

0 pl e 3T i
TJtag? (eg. PRP)

No
program

Yes
\ 4

U tag o T 5
S iivtag
(eg. she -> PRPs3)

qaﬂ 15 Post-tagging 7 {4 1A q%ﬁl
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4. 2 Preprocess #-% - SpiltSentence = it e i®

Step 1. if &7 3 @423 e
wariz % 5 CCpos
go to Step 2 i
else return I
1 =2 o opg 4 = b2 F'%@?’i'ﬁ:@%’o «
Step 2. if CCpos = & R i o %3 verb start; #{$CC
go to Step 3

else if CCpos 7" & X3 verb
DT - BRERT e

startfiv i I

Go to Step 2 ne e
else return Yes No
Step 3. if CCpos £ CCpos fs cFrverb 2 & 3 noun Y
#% % spilt range % [start, CCpos-1] U
else 43 7 - i CCpos cepos
go to Step 2 | Figkspilt rangets

[start, end]

Yes

Ceposi |
2T |verb?

Yes
h 4
Return to main Fz,c‘l;%&verb@ [L'Ffl' £
program VBpos

CcposfElVbpos
‘Eﬂ‘gﬂéﬁj noun?

Yes

v

Slfspilt rangeth

[s{art,CCpos-l]; G
it f;'l'start=cépos

q‘zﬁ' 16 Spilt Sentence 7 [F #FH qg:,l
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4.3 Sentence Structure Check #q i*

; WA E A AP - B A v
% 2% NPL(& | &3 23 )83 VP(#3 &3 )é L A_UH(E F30) o 4ok 3Rl 5 o
E] Ve pa l€ ® o

4.3.2 57 1% P EET

PEoeds i & e+ ¢ 1 5 dependent clause o #T AP FH Aok 5 ¢
3 SC(subordinate clause)s tag: 4% F 735 & o7+ 3 dependent clause °

R LA F F L B3 97§ independent clause © 4r% 2 F 0 Blw
@45 o

Sentence
Deflmency

e Ves

9y [P
tagﬂ?\, FLSC

No

A

Return to main
program

Sentence
Fragment

A

Yes

No

17 iy o A



4.4 = FH e T

2010 & hMerg 2 2 e 4

Ih BIFE il JF' Jmodule ETEaM ??i@%ﬂ}p@module
2 £ M it £ fi 1
COMPARATIVE PR H NOT A QUESTION ? lf;aﬁfﬂ i
SUPERLATIVE ol i PRONOUN NOT REFLEXIVE & E TR S
USE A OR AN A FIIAN fiR 3 NUMBER ERROR HeBI Rl G717
SEQUENCE OF TENSES - TENSE ERROR P SR
PUNCTUATION e LR PRESENT TENSE it
USE OR INSTEAD OF NOR or, nor fIUff ] PAST TENSE e
USE NOR INSTEAD OF OR or, nor FUff ¥ MODAL VERB P
SENTENCE CAPITALIZATION | f/Fi R TAG QUESTION BRFpifd
DOUBLE NEGATIVE FEHEN INTERROGATIVE SENTENCE | 3¢l fi
REPEAT WORDS EIRF IRy Y RELATIVE CLAUSE i pofon
NEED SUBJECTIVE PRONOUN | Ifel = #5 ¢ €7 QUESTION WORD WHIH] oo™
GERUNDINFINITIVES B £ R 1 PREPOSITION fr Py R
OBJECTAGREEMENT t ELr MISCELLANEOUS H
FERGE AT R B EE A e i o R P SN ROk Manirle
FIATHE 2 13 s RO S IRA o
PR Sl NGRS g S B R

1. comparative fi
T R RS F MR g o+ 7 IR [more + - 487 % 5]
pattern FF> T 2 ¥ A5 3 ehg & o he k32 53 & plw B4R o
4o @ P NI [more + MR EF] T w B4R o

2. superlative #ic i
I [most + — 4235 % 37 ]

g SRR U BT ekmﬁ;—;f_ Eh3 o
pattern p¥ > {2 75533 & o do% A3 0 L5 3 & Rlw B4R
4o ¢ NI [most + ﬁxrs.féngg?} o B4R o

N
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10.

11.

12.

Use A or An #ilie
MR B R R LWHRESRLIRG R R EFF 0 F F R o

Sequence of Tense i

PRI RER AR - oo T AR R PR GE G L - Ko

Punctuation f&
SRRl R AR E S0 DR E RSP RAT IS GG

Use or Instead of nor i
Pfced & £ 4k 4 either---or B neither---nor i * =& o 4ok 7@ 3
either---nor = &_ neither-—-or F¥ » k|®w B453L o

Sentence Capitalization e
oo H ¥ ﬂ:lﬁ,ﬁﬂﬁ%?ﬁ'—

Boptasigib 1 CLEC B IR g 357 ey 12

Double Negative ‘e
PR IRAEOE AT LS Rt o 4T o
We could not never: find him. /] ¢ w & 43F -

Repeat Word # i
picEd & F e A 74P P 0% consecutive ¥ IR o 40T @
He is very very happy. Rl¢ % @453% -

Need Subjective Pronoun i %
PR R EHRAIRE L N0 T RN LS AT 2
Them are very happy. R ¢ ¥ @453% -

GerundInfinivite #iie

e & 45 4 Gerund 52 Infinitive ehi@ #* 3 2 o 2o ¢ DI E U (S 5
P4t # gerund e 3 (dr: enjoy) 0 ¥ A_B {6 o ¥ &_infinitive 0 B w
Bap e ¥oh-fAE > ¢ MR e T infinitive a6 3@ (4o
agree) » ¥ E_# {4 o FirE_gerund 0 Tt W B 453E o

Object Agreement

O SCIR I -3 obJect be #37F i1 agree o 4o #:
She is students. B¢ w & 4%2% o
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13.

14.

19.

16.

17.

18.

19.

20.

21.

22.

Not A Question

eI R IR I AT AR O Aok 3 AP o 0 "7 plw @4
22 o

“_’

Number Error
P eI R A RAVIERLIF VR CEAARIFEEIRL LT R

A

# agree ° 4r[a, books] ~[many,money]Fﬂélﬁﬁaiﬂﬂpattern°

Tense Error
ficed B F A RS Ao J hpattern o 4c[doestplays] -~ 2 B verb
i oh- 42— % * tense i * g5 IR o

Present Tense
PR RFRAR AN o F ey F AR R R dsubject verb
agreement e

Past Tense
PR BREKRAEI SN o T F LSRR S subject verb
agreement e

Modal Verb
PR R AR AR S T ¢ IR uTz’v’ﬂpattern:
[modal verb + VBZ] éw modal verb ® b 1 |

Tag Question
P & Ak A tag question FF > i e F i - R oo deT o
They are happy, isn’ t she ? B|w #4535 -

Relative Clause
e R R A MG o dsubject verb agreement e

Question Word
fHifE & 46 & WH-word s subject verb agreement e

Preposition
P HCE S & 46 B - & preposition et jE o
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1.5 BB BHFHRER RS

Step 1. &3 ¢ 05 — B word &=
Step 2. If keyword==found
E s~ 55 CLECIE * &+
1f error==found
return error
else return
else return;

Sentence

fgsikeyword

<4—NO ?J;‘Q?Jﬁyjkeyword?

Return to main
program

Yes

= N Ey s

Keyword F% statch

No
rules or database?

Yes CLEC error

i 18 =~ Efe e s A
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I BFEHFRE AR REFVR

LR EHA LRTES 2 e S E N AR S &

Fie R g A AR N R

d1 45 ?KL LRI | I £
FEE N TEACT

AR AR > B E SR

A B SEIRA ] T
FHEEE = ¥ 100%%
IR T

[ 19 gl L
o BEAERALT > THENBEST HE AL o AR YR AN
AR B AR 0 BHP RS P BT A PE Y T R AT

g - I T

i pi 3 ] T4y

=111

14

x 100%

B 20 & 3f b 52 TR

Bk Segs e b K B 8A% B KR ik B F 80% e T Et - B
AR FES O F T SR A S RV RS R ARG H RS
SRS AP EFEI R 2 Bk el S e

d 48 I ehiR 3t
A2 Apple Diary ehiE <~ &4 ¢ 45 % ehe F (% 5 Pl S benchmark » 4 )
Ik SRR ek SLIT L R 0 b e T L

2011 R gk h B2 A0S R

N
>

L L

! . f Al 2L 2
51%4 1/14 t{fsllml“ o

&
o4
H

—
e

13
x
o
c (3

=

AR
5
-a..

=)

368 & #1 + 189 (51.2%) 12 & (3. 26%) 47.94 ¢
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[P

BOEATER S R SANEFF FI5 XL o ik Rk 100 01 AES
F o3 5l PAREA AN o @ R AT F 3 SAReE ] MIFR DY

[~ ,:‘1 wuh”@é‘vﬁ‘*ﬁfl Ll‘ﬂ\ I:g 4%’?{}%{ /%-gfbéﬁ,,:%_:?’:—;i?‘gilj 51%,
LA AT E RS mtradeoff Tk K R f % (80%) 2
(3.26%) 5 Lt 11425 of )

RIS PR R RSB G LY ke b B2 B

% % >benchmark
EY CLEC PRI G oo WA AT

P2 AR ERAFLEFRAS R

Afterr/h\eDe'c:t’dline Microsoft word KA H
SRR £ 45. 6% 57 80%

Ak PR AR e 2R A Bk A SRR AW
100 w24 3fe 5 ¢ 0 Fge AP 80 o2 cndh it I & o

i Beehds Site B R R FIAL > A ih benchmark % ALE 4
‘ AR E I g TR e L R

33



6.1 &34

bour s " — .
j‘,f: Ll f JOTLEE 1] /AN 7= Bk

1. 22K
j\,, VLJ‘(? 7‘[—\}3 rTJ'\’ /2‘ F\: {E ﬁx -t {r‘] j\,ﬁ lf»u lTI% #* rﬂ’”’ r} ’}fii;’—’Ul
7»{100%*@_?;_._55{ % APP R e85 PF > 2 24k & ! 91&? i g 0 o ¥

bR ;‘l‘fb /AF'FE"WQ””B:“*:”Q*%EIO”T:;‘% IE;FF%\mLmP\E

APP e B st R B AGF

(S (NPL (DT This) (NN dress)) (VP (NNS suits) (NPL (PRP you))))

A e g 7 dress B suits %’K%Mﬂﬁc (€ 4397 > S0t o1 g
SentenceStructure Prede A ¢ “7 ’,é 3 R o

ble? 2: (433 ) | want to learn play violin.
T e AR S

(S (NPL (PRP I)) (VP (VBP want) (TOINF (VP (TO to) (VP (VB learn) (NPL (NN
play) (NN violin)))))))

Ao d¥ - 4 Ema3 > o3¢ 2 BH:E learn F play i - 42 0 i
Fh 45237 € 4 TenseBrror #2244 & keh > 7 8. %5 APP 4 play &%
= 237 o #7172 TenseError ﬁfﬁ_&fiﬁ&”ﬁ Fo AP Ak

i AR i &

wfs P ePE i e B R AR 0 FE R G IRk oo AT )

[ was sick last week. Susan looked after me carefully. After two days,
[ was fine. I was glad that I had a good friend.

T



Bk v chH W o3 A E L S A B k- o 1 wasglad
that I had a good friend.” #rd4sifene trae+ B3z 4 “I am glad
that I have a good friend.” ¥ diefishi% > - TEWFARE 1k
Bl ke ¥TL A KA ER S O ERE -

AR
ARG He R AEL TR E e 24

g g - i o
e TR 26 ?;K’** 74 43 - in the same time
#le?— ] ran a mile in the same time as you.
» e = 1 could study and play in the same time.

bl - B o RAE s - KRG -

Gle s B ehoF oA L E AV s a7 o RiZE % * at the
same time 1 ¥t °

244

PR D kg g sy RAGRET o A GG Tie- Sk
wa -

FELFHT

& seeri o E Aspell F LT AT L TR LB EYF S B
N ERREPRG SRR L A T LR RGP g
o~ H FHF -
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Grammar Checker

One morning, oh Wy way to school, I saw & terrible

traffic accident. A high school student riding a AddVocab

motorcycles was hit by a truck. The motorcycle Admin

totally destroyed and the student lay killed on the

gruond. His parents were so sorowful over the loss Password

for them. .
Yocabulary

PartA

[ spelling error | [ grammar error ] [ Reset | [ Submit |

|
|
|
|
1
|
|
|
|
of their son. I was in tears too and felt sympathy 1
1
|
|
|
|
|
1
|
|
|

Original Sentences :
Dne moming, on my way to school, | saw a terrible traffic accident.
A high school student riding a motarcycles was hit by a truck.
The motorcycle totally destroved and the student lay killed on the gruond.

|
|
|
1
|
|
|
His parents were so sorowful over the loss of their son. :
['was in tears too and felt sympathy for them. a I
|
|
|
|
|
1
|

Spelling Checle Grammar Check
MNumber of Spelling Errors 2 MNumber of Grammar Errors 1
L | INumberofwords_ _ _ _ I _ _ _58 _ _ J|lNumber of Sentences _ _ [ _ __5___ | _

Spelling Error...

1

|

* The motorcycle totally destroyed and the student lay killed on the gruond :
gruond possible & ground Grundy gerund grind grand grunt groaned grounds grounder round :

e His parents were so sorowful over the loss of their son .
sorowfll possible @ sorrowful sorrowfully scrofula soulful ROFL rueful sorrel

e e~ PR - - — — - ,
* ahigh school student riding a motorcycles was hit by a truck . Pan D |

1

|

|

|
|
1
: Plural noun with wrong quantifier |
|
|

20 FRET - LR R
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AARI BTG PRIRT FRA G I RT I A PR A6 o
- % m% 0 BN

B EEE NG ’f%’*i#“@%ﬁéﬁﬁii\‘?;ﬁ]/\it?‘*”‘ﬁu“ » 3% submit
g F s e server ¥ o § server 1T ¥ request i{ € 3= o F F T

hhrhE%gEwr el o rﬁf]c‘ ?"F% Pl T R F i o Heendt

Part C:
PFREFOOFIHT LB ARBAERF NS ET DRI R E ROV T
;IJ ﬂ: )

Part D:

T HEFO T RIS A ST R B A Ly B R .

Part E:
T BANAE F D
pF oo SV E Y e L

=
AR
W
=5
Y
41
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paal
g

1.1%%

;\,Fe-ﬁ ’FIx r?"?%'é;
RS SR Sy
;Z ’i\"f'”?ﬁ}? ‘H—PI'FL

< \h\

‘L’;:‘ - ﬂ%’ FFB ,EE SN ’1(‘ %,J-Uhn_rlfe‘ # m‘z? Iv} ’}@-)ﬂc_l APP APP I Penn Tree Bank j\
Hroa@ B2 2R A e 3 LJgene P AN PR 3 R 378 - it
tag > B2 F LR * o

¥ BRI R LR o3 i
& complex shé 3 (842 2] > MR F o Kk
WA A 21 R B R P
Woe  ERA- oo En 2 e

o

T i,
F M 1@;? /'z-v}'g_lp

ﬁ’»%ﬁlﬁ‘} IFHé:‘J_ f&“& 3153 ,rg?g%rf’yl‘?!z F\f‘*‘ - IE;F“}'E. :j:u—_ J.EL CLEC . %;‘& fﬁsgs
AR S SN AN ST F AL L A7

AN E D 3302 iR A i 80% o B MR E G R b

ZASEN

£

184%% 0 F AN B F hTEAFR IR AT 94% 0 A G BRT AR NFEF L 22 1
K——%?,}‘F}: ;‘J'fﬁ%pfa" Il;tF;fip‘— ﬁiokfﬁﬂ—?’g#bgif%v;};im%% i,j:}bbl"
% E AR S uiréHJ B R A L - R o T ifﬁb\éfﬂ'ﬁ"

,@;B :»\.§33 'r;q,FQﬁﬁJa B hp o

N
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1.2 AREY

s S LR S 1 IR NN B TR AR - O S S A F 4 1

4
R
¥
b
ERS

VAR 1 3

1. &2 @ iba mid
A jsarig r anpdiRiel ot AR A RS AP 0 APP vhopen
source ¥ + » 3 APP ¢ - it grammar rules % :x= { I FEehrules e ¥ -
5 o APP ez & § 0 H F g A Brown corpus Ifum*i;' H T
tagging eh% £ 2. - o fT1ldr % ,’(&E vi% APP ez | 2% > JE_APP 0
FEEEL > Y FaiE R train APP Ha 3 B o

ﬁﬁa%ﬁﬂ—ﬁﬁ<?ﬁ“%ﬁﬁf 4 CLEC 31 eniE 4 4 1 * 53438
e TERL TGRS T ey
fer TALE Y o ke A LE R LS EAY R FaET
FARES Ak

. F ARF A IFNKESH-F
Ve é_,fs RIS AR B osuits ¥ g LN p bR oo

This dress suits you.

AT LR - kSRR LTI T B0 AT R B Hisuits
e et F,sfa‘& T F]sii% suits R A LI ,Z‘s .&‘LE'J%ET‘F\?
FAEB PR R T T b2 B F R "ﬁ

T L I S

NPT LR FnEAFEHEE NREL RIS R

R LINA AT - SR L A LB L2k L
’?f}'z’.}i_ o
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10.

11.

12.

13.

14.

15.
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GNU Aspell » [On-line]. Available: http://aspell.net/

International Ispell > [On-line]. Available:
http://fmg-www. cs. ucla. edu/geoff/ispell. html

Leech, G. Preface, in Granger, S. (1998). Learner English on Computer,
XVII, Essex: Addison Wesley Longman Limited.

Proteus Project-Apple Pie Parser » [On-line]. Available:
http://nlp. cs. nyu. edu/app/

Satoshi Sekine, Ralph Grishman , “A Corpus-based Probabilistic
Grammar with Only Two Non-terminals,” Fourth International Workshop
on Parsing Technology, 1995

HiFEL - ﬁﬁﬂ’ﬂﬂﬁﬂi‘ FERLE - A F ey dRAL s b s> 2002 -
a2 CLEC: f'&mv‘ E&]?“—*ﬂz BELYT bR T JURAE S
A 0 2005

BAY ¢ BEYEEREC FFHRER AL 0 AR
A s Fia o 2005

PAEE A D BRI Y w0 [On-line]. Available:

https://www. gept. orgstw/

EE =R T B3 Péﬁ%/? | ”«3\‘5@@_,,« ““\V)’t”—‘f%-? ‘FJ B I TR A
4¢Q,ag4go

FEiEF T CLEC #FRE L AR KK IF IF- BREFF4EHRE 0
]g{]:_ ’\2 %‘f Eﬁ_l ’/‘Q s R 96 i

FHRATERE S S e h R (GCOEERE T 5 em) . 2005 & 3 !
5o

T AT ENE T M o (FUREFRE T MeR) 0 2004 & 11 0 5L
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