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An error detection method for English text by glue detection.

ToMOTAKA SHIONOYA! and KyoJ1 UMEMURA'

There may be non English part, which consists of alphabet, in English text. When using
dictionary, it might be difficult to detect such parts. While such parts tend to divide text into
two other patterns. We call this gap between patterns as ‘glue’. A previous reserch shows
that ‘glue’ is more likely to be error. We think that using a detection of glue is useful to
checking such errors. We have measured the goodness of detection by changing size of corpus.
With these experiment, we have found two things. First, the glue is useful for the detection
of error. Second, “area” of glue is effective for detecting it.
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Fig.2 The flow chart of detection of glue.
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SuffixArray & 133X F5|DH 5 AIEN S KR E T DOE
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T& 5. banality_banana & X9 XZF|ITDWT Suf-
fixArray ZHEEL 72 b 0% X 317”7, SuffixArray
BT BT =2 %K 413587, SuffixArray L4
EOBH DR EN /T — > DR & length, HEHED
REWNY =2 OHBFE tf(term frequency) I IG
LT3,

Z ZCZ D SuffixArray IBW T i ZHE i+1 &B
@ Suffix £ D LCP £ 3% 9 5. LCP(Longest Com-
mon Prefix) & 13 =D DXXFH|DE» & O —HXF
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index | suffix

8 _banana

14 a

3 ality _banana

12 ana

1 anality _banana

10 anana

0 banality_banana

banana
5 ity_banana

lity _banana

13 na
2 nality_banana
11 nana

6 ty_banana

7 y_banana

3 “banality_banana” @ SuffixArray
Fig.3 An example of Suffix Array.(structed phrase is

“banality _banana”)

LCF | suffix Tt Length Paitern
0 banana i -
1 A :
| ality _banana
3 ETIE ] 2 ha
i anality _banana

1] ATIAT A

1 |Nluflr|. it?”“““

0 b )
-
ity b

. Length,

2 i

: naliiy _banana
1] M A

(1] ty banana

0 v_banana

4 SuffixArray RO LCP & 3% — ¥ OXfn
Fig.4 The pattern complianted on Suffix Array and LCP.

3T EWEET I, e SITEFEO KBS A5
HT 52 ek, KEFET SRR TORF
T 5. FhER5IGRT. RBEL KFENT
D &I 1:1 THRIST 507 61, HiERD SuffixArray
OREETNA Y XL DLBIET S5 L TEET L
EMTEL. HEOKRELYHIMT 57010, HFEOX
YVeRdX (TVIY) 2ERTHLEVRDH L. K
W TIEAR— R, ho= B UAR by ake ERKk
N2 b DN DPERE L TEREL .

character based | word based
b red
apple
light
apple
pink

— ® B

peach
purple
grape
crimson
red
apple
light
apple
light
a apple
5 SCFHAIN S BEEBR N OYLER

Fig.5 An extension from letter based to word based.
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3.4 LCP mit&
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ICBWTCiEHE (i+1) ZFH D WordBaseSuffix
DYEAN S —T % word B E £ T.

(2) i=0&753

(3) WBSA o i&EHC (i+1) EHOLHN L O—
B word (% lcpli] ICHHNT 5.

(4) i<m—-17251F (21

(5) lep[m-1]=0 &7 5

(6) #&7
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EOIRAT IV 72 ETSE, BERWEED0 2D
TN Y X% R Tz,
3.6 RI7DFE
3.6.1 AreaScoring
(1) £&E m D score Z FET %
(2) i=0&73
(3) lepli] # 072261 j=i+1 & T 5.lcpli]=0 & 6
X (5) ~
(4) lepli] <lepljl L KEm > j O j=j+1 &
5

<

z=i £ T 5%

o scorelz] < (j — 1) * lepli] 261X

] = (j =) * lepli]
o scorelz] > (j — 1) * lepli] 261X
score[z] = score[z]
(¢) 2z#£j%6F z=2+1 2L T (b) N\

(5) i<m&biFi=i+1 &L T (4) N
(6) #&7

3.6.2 BoundaryScoring

scorelz

(1) K& m OEF] score & AFL ,0 THHALT %
(2) width=MINWIDTH & ¥ %
(3)  height=MINHEIGHT &7 %
(4) i=0&73
(5) lepli] < width 72 61F j=i+1 & ¥ 5 .lcpli]=0
2 61F (5) N
(6) lepli] <lepljl L KEm > j O j=j+1 &
ER)
(7) j—1< height 72 613%
(a) z=1&95%
(b) score[z] SEAED width height TERE &
N TR 6 score[z]=score[z]+1 &
EX
(¢) z<jZ2bz=z+1&LT (O™
(8) i=j&d5
(9) i=m % 6% height=height+1 &7 5
(10) height < MAXHEIGHT %2513 (4) ~
(11) width=width+1 &3 5%
(12) width < MAXWIDTH %513 (3) ~
(

13) ¥&7

MINWIDTH, MINHEIGHT, MAXWIDTH, MAX-
HEIGHT &% 1 BoundaryScoring iZ B} 5 /35
A= FTCXEHNDIRL E I 2 ZNThE DL SWER
FTEMENDILDTH S.

4. ¥ i
FHEIC BTz VIRDT — & & ARL 7z

-

I can chcp 437 email you copies of these ar-
ticles if you can’t find them at yourlibrary.
I’'ve been using Managing Your Money for
several years, and I have several friends who
use Quicken, though I've not used it my-

self. CONFIG.SYS My overall impression is

that Quicken is a financial accounts manager

- /

6 HRT — FICHEFEE AL T AT —F 08 (FHREB
PURHIL 20y 5 —7)

Fig.6 The sample of test data which is newspapers in-

serted noises.(The underlined words are “error”
which should be detected.)

(1) 3EEET—%
(2) WindowsOS IZBEY % X —)
(3) #HmET—%
CIZTCIS—kBRHETAE VWS Z L RIRET S %
HHTHZ L EHTE. =5 —OREIBFHELHE
LRTIS—RHEHEL WX EFDRTITHI Z LA
TEDL. UL s Bt EZicidsZ vk,
TaT 5 ILD L IR NEETEIRD Sh T,
FZTCREREXT X AN &L B E LT &
THREMLEE X7z, REBRTIEET 2 —VICIEREE
EREAL, TANT —F (H6) 28T 5. ZhIcH
MDT — ¥ R GEEONY — > & LU GEREL 2 b ol
LCxo5—#l2To/k. A=V eHEOT —ZiiF
ERIIC B CEEMENE. 207 0ERWICT S —
TRVED 2T & EH & LRI B ER
AT —F L THAWTOELXARNWEER . 20
EOICEFEOT —F ey hea—RaeTE57 T a—
FIL3) THAVLNTEY, Thic k> TREBEREZ
M ES¥RmENDH 5.

4.1 BRICL 3R

BRI e 207 ) v VBN E T h T il e
PETCA2DT7 NI YALTTS—2BEL . 7V
=) X LOFMIITEER (3) LHEAR (4), RO F-
REE (5) 2 vz,

o HIR (recall): &ML FMlT 570D RE. &

RRNOD R S ERT

o WA (precision): IEMEME % FEM§ 5 720 D RE.
BB A XDV E%RT.

B2 o @ﬁéhf:;Fﬁﬁg
IR (recall) = STl 3)
- J R SE.
A (precision) = Pub S NIEIIREHL

s e

0120


研究会temp
テキストボックス
－12－


T T
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Fig.7 Precision and recall.
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BoundaryScoring&NoStemming ---x--- H
reaScoring&Stemming -

8

Bol

L L T T
0 5 10 15 20 25 30
Threshold

8 Score DEMEICKNT 2 F-RE

Fig.8 F-measure and threshold of score.

—IRINCIHEIL N L - R A 7 oBRIcH 5. ST X~
FRBEADLIETHER  BERLEMNSE, Tht
TIay ML Z I 7B ECHIRE TV Y X LDME
nNTndeansd. {F7NVA Y XLOBRFPHEE
78y bLAbDER 7ITRT. AreaScoring % i
L 72 & ®»* BoundaryScoring Z L 7z b D kY b L
KRS, AT IV 2T NN LS
ZEvahb.

ETNA Y ZXLD AT OBUEDREIT & S HEE D
t% P-REZ HWTEHUIL 7.

o P-RECHIBIER LEARP OFFTL. WEVK
EREEES & EREVELIS.
Fo__2 5)
~ 1/R+1/P
X 8ITAa 7 OBHEICANT & F-REEZ7ry hLzD
DERT. ZDT TIN50 5 & DT AreaScoring
7% BoundaryScoring K VBN TWEH L WA 5. £/

F-Measure

0 s 10 s 20 2
Threshold
9 A—NRDY A XDZEAITHT 5 F-REOHB

Fig.9 F-Measure fo various corpus size.

BoundaryScoring |ZBFTNIT RVEELZRTA, &
L L, FAENLITKWEERS.

4.2 A—NRADY A XIIHT B3R

T 53 —NAY A4 XS EREBEOZE
PHIEL . MOIKI—NRADY A e {L 3w/
D F-REOHBERT. 7VT Y XLIHROEED
BT AT IV T EMEL 72 £ AreaScoring & vy
O DEERL 2. I—NADY A XK E LB
ONTF-RENERL . £/, 2a7oBEoZ L
KXY 2 F-REOEMAERMTRY T AT Ll
TEELIZE VRS,

5. % =

FNVIYRXLE L TAT IV T 2HEL 255D Ar-
eaScoring DEANER TH -7z, D26 AT
X V7 ,AreaScoring OF M7 NV —BRHEICENTH
%Wz 5. AreaScoring Tld Kk &7/ 7 — T3k
WIIRE R Aa7hEoL =0, —EDOBREITIEEIC
BRETHS. £ AT IV 7T & - TR, B
DELRINT E7=Z & bHETPIRIC & 5N ZIRIN
TERLEARSD.

EEDTCE IR DLA—NADY A A KRELT LI L
i, fBEL BT 2R TRV ATLARRERESE
L2 EeMTCERL. ZhIFEENDLROVEITKE 2N
=L TRIETELD S IBRACHGERE O
BOFENS 725 — IR AY — VR E e AT %15
ThrETERZeIckbeEXLNS.
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PRWEZS—RBRETVI VRN EELE. 207
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word i 1 |_SCOre

ke 1 LS EL";’JL‘
make  acoourn 2 i 10

make active 2 § 6

miake

maks install 2 | 1 @ ﬁtﬂﬁjﬁ

10 HHFEEZ SGIEEGEORT

Fig.10 An error detection which include common word.

A2 7BEBUIIANT = D YLRE? BHNWSZ LR
HREEDM FICBI L 2 L 2R 7=, F-E&L R
FledIla— 2B L T R EITH, 2 —
NRADY A KZHC TEEMRMEL, Y AT L& L T
BETHZ L&KL T

7. SRORELRE

FTHELL THETOoNE0BEDMLETHS.
K7V Y XTI make R have 728 OBEHEEDS Ar-
eaScoring [ICBWT L(s)xF(s) = (1xLarge Number)
CRYKERAATVETCONSE. ZORDBHL 7=
WIETEEE I B2 make install D & D ITHHEIR
U 5TW5 & & make ZRETERW. T 2R
T 5701, K10 @ & 57550 length TKEZ fre-
quency Z#H2 “MWITHIRW NF - IIZDRET
1% Score Z EIEETIT, IRD length DEEME T Score %
BAICEE, T2b b6 DX HIT AreaScoring DEF
BAEERETLZeBZON5.

AScore(s,L, F) =

0 L(s) < L&&F(s) > F
L(s) * F(s) otherwise
ZDZ e THIMEL SUHEEGEE TR S h SIERGE
BRETELLOICRbLEZLNS.

7z a X the 72 O—RHY% stop word ZZE T 5
ZETHILITGRIPD & DITKERNF - 2]y
T EIICTHIeB8BAONE. Zh5DTRTH
ST COT S —MEBEEIIM ET 5 ZX 60 5.

2 £ X M

1) Bookie, HRAL, PGS HIRSEE & o
SFEICHED < HR AR, FHRABFEATRER
& 2001-NL-145, 2001:111-118, 9 2001

2) MERZEE], FHIBZ, EBFLS. n-gram RATFE
HBRIGHL =70l 5 Ao RBOKRE. EHROE
FAHRNES, 39:3294-3303, 12 1998.

3) KHEET, KHEER, 5—B, FIFHE, Ak
B —EL OB VENMEERORALLELD
B, FRABFSWREE, 2004-NL-163,

(6)

0 140

sentence
I have a pen

I have pens
I have the pen

Pattern  (score) | with Stop Words  (score)
I have (2*3) I have * pen* (4*3)
pen* (1*3)

a (1*1)

the (1*1)

11 Stop word ZZEL LB NF—2 0y HL
Fig.11 Patterns with stop word

2004:21-28, 9 2004.
4) FEHBK. B SEI D<A =0 7. ERD
B RERE, 2003-NL-158.
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