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An Indexing Method Based on the Mixed 7—Gram

for Korean Information Retrieval

Chang-yong Jung

Department of Computer Engineering, Graduate School,

Korea Maritime University, Busan, Korea

Abstract

In Korean information retrieval systems, several indexing methods are
proposed such as morpheme-based, word-phrase-based, and s—gram-based.
An rn—gram-based indexing method is widely used among these methods
where 7 is 2 or 3. The method 1s very simple, but outperforms others in
precision and recall, which are basic measures for evaluating information
retrieval systems. On the other hand, the method generates too many index
terms that contain meaningless terms, and then the size of index files is
huge. To relieve this problem, this paper proposes a new indexing method,
which chooses between 2 and 3-grams according to probabilistic criteria for
removing the meaningless terms. It 1s called a mixed #»-gram indexing
method. The f¢-score is used for the criteria for choosing between 2 and
3-grams. Also this paper describes a new stemming method for speed-up of

Korean indexing systems by using a greedy algorithm.



For experiments, KT-SET and KEMONG-SET are used for reference
test collections in Korean and storage and retrieval components of Lemur
information retrieval toolkit 2.2 are used. Experiments have shown that the
proposed method is not inferior to others in recall and precision, but is

superior to others in the number of index terms.
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E 2.0 2-0% A2 RS o] 87 AQle] FE9 of

Table 2.1 Indexing examples using 2-gram indexing method

(@) AR A A=l | AR A A AT A
(b) ‘AR Al =& AR R A A AT s
(c) "B 2E AR R GA, AP A A A

= 501, 7/2d WE@-2I)e] Ao} FE2 & 213 2o o] B4, AR
= Aoo7t FoAAH (a), (b), (¢) BF ZolEurh. shAt defa &9 Wl
toold &9 A el e (b (0 de= B Hojzxr] ZA o
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¥ 3.1 grojo A A ot FE9 4

Table 3.1 Stemming examples in Korean

(al) “ARAMA A~ = “Ar g AA A
(a2) ‘ARABA 28’ = ‘ARFAA2E
(a3) ‘ARAAAN Aol & = ‘AR ANA| 2~E

:
g4
(b2) ‘O ET = ‘o}F@
=1t}
= H

(b3) ‘obETHE = ‘o

) #9 + olui(gee AL BIeA @e
(cl) ‘ohEHT = o} &
(c2) ‘obETh 4" = ‘o5 o}

) ol BTSS! = tohgrl

ox
o

o (functional word)®t FALS} o] LAolA wojo Jads AAst=
Tot, WAL SAF FEAE, FAREC] EAeAM AdAH WEe "

[S]

ol (content word)ell A3 o] AL HET. B =FodAe 53] AN HuA ¥
oqnlE 7|Fojgta AYstt. Feh BAHNA AL E = AL Alxzofd o

FA AL e Eojof AR, T o= wool M Axol7E AL AVIA &

54 o] fAskm welshs /b ulgol WA vk

of
_
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% 3.2 7150 Abde] ARy

Table 3.2 A part of functional word dictionaries

7} 1 o}

7t o o

z w7} oo}
7+ 7} LA Grhe
7HA o cHd| )
7} 27k A] Uyad o=
s vt o]
7he= thifolof & s
7t LA e w7t
7hoh= e Hud
7 vy =
7= vtk = s
7hefaL ok ar 7} =
7} et5- SAs) o7k
7h= e trtE
= v=e t7kE ¢

g oj™e] Zolsh ojdel THFA s5ole] Lol Wi BAE BPH =
2ol A @ ojdel Aolsk 1 o WeA VT olR 6l
Aol s WA FEL ANFAL. AF Sof, T 33014

ol7F 280 AFel= I ofdel Zlwole Holzk 071 wHe 2T FE

i}

.

51% AEola, "ol Zolsk 391 gl 1 ol Aol 5olg Aol 1/l

o]
4 TYT FEo] oF 66%S UEHAL)

o
o
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& 3.3 ojde] dolrt 2, 3¢ wf 75l Aol gk FA
Table 3.3 Statistics on lengths of functional words where the length

of word-phrase is 2 or 3

o] Aol(L) 71519l Aol(D) & (P)
2 0 0.5113
2 1 0.4698
3 0 0.1923
3 . 0.6658
3 2 0.1318

I

D7 o] =Ho] 7ol Abdel A8 =4]

ARAl R, whof EAjelA] ek ofd Aol(L)el Tt V5ol
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I 3.4 AltE s o & daudsE

Table 3.4 The proposed stemming algorithm

string s = <948 &3>

table t =<3 339 EA %>

dict dt = <7150 ApA>

eojol e[N] = split(s, TWEA}); // o/d vz £
count N =<o1d 75>

index i =0;

while( i <N ) {

1 = length(eli]): [l FHelE o]FHe] Zo] 3}
table st = toll Al ofd Zo] [o sl FEvE A
sort(st, desc, by &); /[l HExs HE

while( sto] mpxut 99 a7b% ) {
p=stlq Az ded IE;
d = stoll A pol| si@els 7150 Zol;
(o1 eli]e] B dlel Aol dio) Aert? ) {
elilel e2% d/el &4 44

break;
}
}
eli]Z Mooz F=;
i++;
}
oS 5o, ¥ 359 “HF7} st v 24 A Ao dE F
oo % HAHL AHuA AEPE 3GHE o|olA Y] Wi 2
o] 7} 3¢] ¥t} o] uwf 7]Foje Holo tg FA AFH(E 33)S HH 7|59

94

dol7b 19 W FEo] 7MY o viAHer “HarbelA

-—

o
oB® ¥

pE

V7 b Al EFEAS) WEel FE AR AEEE $dol E

zoz &
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Table 3.5 An example of the proposed stemming method
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Table 3.6 t—distribution table

d.f. a=.1 a = .05 a = .025 a = .01 a = .005 a = .001
1 3.078 6.314 12.709 31.821 63.657 318.309
2 1.886 2.92 4.303 6.965 9.925 22.327
3 1.638 2.353 3.182 4.341 5.841 10.215
120 1.289 1.658 1.98 2.358 2.617 3.16
240 1.285 1.651 1.97 2.342 2.596 3.125
©o 1.282 1.645 1.96 2.326 2.576 3.09
£ 3694 df.x Af-E(degree of freedom)S Y EIYH, EH =Foxs=
A A JAFANA 3-8 F 7 ZAf=d dTd. FEXE AR
F o, AR FFAGEEE E S S5Ao] o} gk B =FdA=
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2 ool A 71E] Al was B mroA AdE £F 419 A w
R EL SRk

Aol B o] AAAQA AF HuE Y3 FHdA EAHMA A AT
H7kstzl sl AdE KT-SET(Fd = 9], 1995), KEMONG-SET (%4 +f,

1997) = ol &ttt ols H7F 438 Ao S dyEw ofget 2o

KT-SET : KT-SET 1.0 $=338t7] = doll A 1994 o] 56k, AR
7t =EoR o]Fojz 1,053702) ALt 30719 v Hoz FA A
19963l = KT-SET 1.0& ##ste] KT-SET 2.0 T+t #7)/% A,
HAFE Hobo =8, AE/A To= H 4414709 #5079 Ao A
o 2 By Aoz pAH gtk A9 AR E FFoj-go] HAHEAMR
o] Fo] A 9l

KEMONG-SET : @5 Hd254A AT L(ETRDAA 1997 d ol #5315 o,
Ae AL WAL (AlSAF, 1992) 0= stube] FAolo] siFels AS sty &
M= e glolth 23113709 A9k 46709 o], 7k Aoje] g AF A
Aoz FAs Aok 2 &40 sl 12709 diE7F9F 76709 227 &

FOARE TSa Yol BARFA2E 4% ke AT 2Y Vo

O
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Table 4.1 The numbers of documents and queries on reference test collections

Test collection A F 2o 4
KT-SET 4,414 50
KEMONG-SET 23,113 46

14+ Lemur Toolkit 22D A3t Lemur

of

An AR AR 9
Toolkit 2.2 Carnegie Mellon University®} University of Massachusetts,
Amherstol Al o] Rdlgy AH GA Fof AFE A AAET EEA

o
4.2 H7} 94

gejz wel A iy oA whel el WM 0P A W 2o
2
=4

=
o
T
=)
i
lo
X,
s
o
N
4
rlr
Y,
=
fols

ol A AH T3 ¥} (retrival
effectiveness)®} &7+ & &(space efficiency)® W] 3t} (Baeza-Yates and
Ribeiro-Neto, 1999).

ditqdow AR HAAN Alx=ge HA gie= A S (recal)d BEHE
(precision)® H7}= ™ 27 2 (4.1)3 2] (4.2)9F Zo] AoHr. AdELS

$47b sk BA Fol Axdo] dvhy we A% BAE A4%des

>
=

]

e

Uetda, AsEe A9 4% Z4 Fo AAZ AEAE ke 2471

i}l 2E =S e

1) http://www-2.cs.cmu.edu/ lemur
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Table 4.2 The numbers of index terms depending on stemming
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Table 4.3 Comparison of BEPs on indexing methods

KT-SET KEMONG-SET
E By 0.34040 0.44429
B o] FEu 0.33412 0.45804
2-1W(BY o2 F& ) 0.38423 0.47452
-1 (5L o &) 0.40720 0.50580
3-aW(EY T FF) 0.36606 0.43895
% -2 0.37484 0.50664
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04 mEE~ £l
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;; 0.3 [ Oo-a#
E o3y
02 ] mEe -2
0.1 —
0
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Fig. 4.7 Comparison of BEPs on indexing methods
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Table 4.4 Comparison of the numbers of index terms on indexing methods

KT-SET S4x&(%) KEMONG-SET F4&(%)

B s w9 750,598 414 1,503,357 39.2
ol wel 631,434 50.7 1,332,861 46.1
2-IW(ED ol FE ) 1,280,629 0.0 2,474,631 0.0
2-1A(5Y o F3) 816,360 36.2 1,548,963 37.4
3-2A(5Y o2 %) 708,135 4.7 1,389,052 439
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Fig. 4.8 Comparison of the numbers of index terms on indexing methods
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