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Generalization of error decision rules in a grammar checker using Korean

WordNet, KorLex

T

S0 Gil-Ja" - Lee Seung-Hee™ - Kwon Hyuk-chul

ABSTRACT

Korean grammar checkers typically detect context-dependent errors by employing heuristic rules that are manually formulated by a
language expert. These rules are appended each time a new error pattern is detected. However, such grammar checkers are not consistent.
In order to resolve this shortcoming, we propose new method for generalizing error decision rules to detect the above errors. For this
purpose, we use an existing thesaurus KorLex, which is the Korean version of Princeton WordNet. KorLex has hierarchical word senses
for nouns, but does not contain any information about the relationships between cases in a sentence. Through the Tree Cut Model and the
MDL(minimum description length) model based on information theory, we extract noun classes from KorLex and generalize error decision
rules from these noun classes. In order to verify the accuracy of the new method in an experiment, we extracted nouns used as an object
of the four predicates usually confused from a large corpus, and subsequently extracted noun classes from these nouns. We found that the
number of error decision rules generalized from these noun classes has decreased to about 64.8%. In conclusion, the precision of our
grammar checker exceeds that of conventional ones by 6.2%.

Keywords : Grammar Checker, Context Dependent Error Detection, Selectional Constraint Noun Classes, Generalization of
an Error Decision Rule, MDL(Minimum Description Length), Tree Cut Model
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2. Tree Cut Model2} MDL

2.1 Tree Cut Model
Tree Cut Model& Abe} Li(1998)e olaf Alotsl Hb9
olty, E] Fejo] WAL AlAyzoA FALY w=de] AF
gt AE EYE WAL 'E‘Eﬂ*i A= thuo]‘4[10] A
oF S 7He Y MEx EE
WAL vigAl rislot(EHA Lﬁ]«] =3
Eg FH Alags YA o iE% i 7}194 ‘%‘*}% EH
SY2E gvsi Eg QhellA

of

¢

ANIMAL

INSECT

AN
\ /N

swallow crow  eagle bird bug bee insect

(32! 1) HEA AlLea

ds = (" DelE 549 cute] EAgTH
[ANIMAL], [BIRD, INSECT], [BIRD, bug, bee, insect],
[swallow, crow, eagle, bird, INSECT] [swallow, crow,
eagle, bird, bug, bee, insect]. Tree Cut Modelol 4] &x &
9 M2 tree cut¥ stebv]E WMHZ A

M= (T ,0)

I =[C1, C2, .., CK],

® = [P(C1), P(C2), .., P(CKk)]
ol AeoA Cy, Cy ...,
k

M P(C,)=1< w30 gt

i=1

Cr tree cuts 2w|gtt}, o] uj
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MDL(Minimum Description Length)

Fom ol A dnkste WAl S 27t FEO| THeH
S 9, AA dolHE xdsrldE FEsith
g ke Feart ddEd Rde siefv
F7F oA B B AA, AA dolHE daty]
L g =o mpug B £ 9ul md Eaxw

2
(complexity)9} Rdle

2o

2 T T g

AdlolEl gl A FHA (goodfitness)
Abolelli= trade-off7F EAge}. Awkste WAL %W*E il
A9 w wuo Bgwel A RE=Z wgsle Mus
T AE HHoR MDLg A3 MDLOAM = ¢ Ji}
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A7), & Al dehd BA FE e Fe vt
P(n/v,r)& MLE(maximum likelihood estimation) ' o2
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&8 5 QomrR Pafure ml 43 BA 2oz 2]

2 ro) Aitaia.

P

P(n/vr)= ‘Cl,| P(C) foreach ne C
_ o
P(C) = S 3)

o714 Ce= WA nol &3 WAl F2~E Yella £C)
= A FPE ool £33 HALEY] &3 3
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31 AZH HAL ofF || Korlex

2004956 L7 AR FAg o] KorLex® 19
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Cut Model M& (Cut, )% TFAH=d Cutd A4 &
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Cut =[G, C, G,..., G,
0 = [P(Q), P(G), P(Gy),..., P(G]
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(# 3) =29 H22 At of

£(C) 4 2 0 0 4 10
ICI 1 1 1 1 1 4
P'(Clv,r) 0.2 0.1 0.0 0.0 0.2 05
P'(nlv,r) 0.2 0.1 0.0 0.0 0.2 0.125
ny:g%k (6-1)/2 x log20 = 10.8048
g o] € 4xlog0.2 + 2¥log0.1 + 4xlog0.2 + 10%log0.125 =
JRFF 55.21928
TR 10.8048 + 55.2193 = 66.0241

(E 4y BHE9 MEZF AWZL

A 2d AR tlelH g8 F TR
M(1) 0 63.3985 63.3985
M(2) 2.1609 63.2193 65.3802
M(@3) 8.6439 58.4386 67.0825
M(4) 10.8048 55.2193 66.0241
M(5) 17.2878 50.4386 67.7264
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function Find_Class(c, node_depth)
node_depth++
if(node_depth > leaf_level &&
is_found_in_corpus(c)) then
return leaf_node;
else
for each hyponym s(i) of ¢
ret = Find_Class(s(i), node_depth)
if ret= LEAF NODE or
ret == GENERALIZE_SUCCESS then
frequency of ¢ += frequency of s(i)
sub_list = append(s(i))
else if ret == GENERALIZE_FAIL then
return ret //Generalization fail!!
endif

loop

if LTOT(c) <= LTOT(sub_list) then
return GENERALIZE_SUCCESS

else
return GENERALIZE_FAIL

endif

endif
end Find_Class
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