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ABSTRACT

The performance of the statistical context-sensitive spelling error correction depends on the quality
and quantity of the data for statistical language model. In general, the size and quality of data in a statistical
language model are proportional. However, as the amount of data increases, the processing speed becomes
slower and storage space also takes up a lot. We suggest the improved statistical language model to
solve this problem. And we propose an effective spelling error candidate generation method based on
a new statistical language model. The proposed statistical model and the correction method based on
it improve the performance of the spelling error correction and processing speed.
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Table 1. Context—sensitive spelling error type
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Fig. 1. Spelling error correction sequences,
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Fig. 2. Noisy channel model,
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...... where the core of school......
(correction target word)

candidate TEEram
word lefe middie right
dore 152,723 9.588 -
core 300,385 2,365 327
coid 26,298 26,573 3,054

152,723 * 9,588 * 1(add-one) * 0.03(=g)
300,385 * 2,365 * 327

26,298 * 26,257 * 3,054

log Value
=7.6475
*(1-0.03{==)) =[11.3528

* 0.03(=¢) =10.8064

Fig. 3. The example of context—sensitive spelling error correction,
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Fig. 4. Union calculation in Default operation,
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Example of building statistical data)

2-gram(Actual Search Target)

which been M

been under L

Default value(word/count)

have_(count) has_(count) having_(count) ad_(count) aerve_(count) already_(count) were (count) ....

1_(count) have_(count) had_(count) having_(count) that_(count) always_(count) also_(count) ....

"Court which (*have)”

T WAGAE 2h g Aol Sl Tol S 7}
% eezmoz g7/ A

"(*Court) which have” — "which have (*Court)”
"Court (*which) have” — "Court have (*which)”
"Court which (*have)” — "Court which (*have)”

Fig. 62 %19 N-gram¥ ¥ N-gram®| A4 A
s 9 ARTERE BRAEH
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ot o,
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(court which have)
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= which have *

Fig. 5. Example of building statistical data,

1-grams 2-grams 3-grams
w freq ptr w freq  ptr w freq
s; | N(sy) \\ N(s),8,) N(sy,85,83)
SZ \\b
N(sy.s,) 83 | N(s3,81,8)
N(s3,5,,81)

Fig. 6 Data structure for retrieving and storing A—gram and reverse A~gram,
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I8l & Watsle #AS AXE ANSE HolH
oFo] Zo]E& AL Table 3014 HoF3 Qi) 4
A A AE-H dle]El = Google Web 1Tl X
3t AA 3-gram . EA AA 3-gram®] M5+ A
g o A “«"7} f) A8k 371A] dHlolEl & 7179
WAAARA Bd T £FE BHAFET

Table 39| A HA A4 YA A3t Bl 29}
Zo] Egojgla AdE = FES AASIAT, 4
A AHE-E = dolH e & Hudttd I1%8A B2
BES AAFA &3kl W ZEo 60GBelA 34.7GB
2 dlojElg o] FolE e AR EATE A1
HAWE 4adt 280 deS & F Utk

o = 2 of oo

2 AE9 AL AA oAdE tfol = ot g
= Google Web 1TE AHg3tH, 3714
gh FEA oA T E e 2,000
gt Ao/ B ES 1%5H 9%7)
A 1%4] #hg WslslAA sttt aa tX]
of $RE AAHstE AAAA g i oAd e
HAIYAYE o] &3 AP = 3 H T Default A4F
& WA BEA 9 3-gramS HA S v ‘¥ =}

ol gXshe AP ol A AFL FEHAA WE

Table 2, Capacity change according to default operation data structure

Basic search speed

Speed in the Default operation structure

Document Full Search Time(sec) 96 4.6
Search time per word(sec) 0.00169 0.00008
Table 3. Capacity change according to Default operation data structure
*_position basic middle right
- 10.9GB 11.9GB 11.9GB
corpus 3-gram 60.0GB
(Google 1T) sum : 34.7GB
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Table 4, Comparison table
basic Default operation
system - - - -
detection correction detection correction
A= 98.62% 96.73% 99.46% 97.94%
Ad & 76.17% 74.71% 87.30% 85.96%
F1 85.95% 84.31% 92.98% 91.57%
Table 5. Error Rate Change Test Chart
detection correction detection correction detection correction
Error Rate 1 2 3
precision 95.89% 94.98% 95.18% 93.71% 94.67% 93.23%
recall 65.70% 65.45% 69.64% 68.57% 72.26% 71.16%
F1 77.97% 77.50% 80.43% 79.19% 81.96% 80.71%
Error Rate 4 5 6
precision 94.20% 92.72% 93.98% 92.49% 93.73% 92.23%
recall 74.54% 73.37% 76.10% 74.89% 77.13% 75.89%
F1 83.22% 81.92% 84.10% 82.76% 84.62% 83.27%
Error Rate 7 3 9
precision 93.43% 91.93% 93.25% 91.77% 93.06% 91.54%
recall 78.42% 77.16% 79.26% 77.99% 80.18% 78.87%
F1 85.27% 83.90% 85.69% 84.32% 86.14% 84.73%
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Table 6. Edit distance adjustment experiment
Detection Correction Detection Correction Detection Correction
Edit Distance 2
Precision 94.67% 93.23% 94.12% 89.88% 92.73% 86.21%
Recall 72.26% 71.16% 75.19% 71.80% 75.39% 70.09%
F1 81.96% 80.71% 83.59% 79.83% 83.17% 77.32%
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