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ABSTRACT

As a major factor for efficient management and retrieval of the articles in databases, keywords
are classified into uncontrolled keywords and controlled keywords. Most of Korean scholarly databases
fail to provide controlled vocabularies to indexing research articles which help users to retrieve relevant
papers exhaustively. In this paper, we carried out automatic descriptor assignment experiments
to Korean articles using automatic classifiers learned with descriptors in international database.
The results of the experiments show that the classifier learning with descriptors in international
database can potentially offer controlled vocabularies to Korean scholarly articles having English
abstracts. Also, we sought to improve the performance of automatic descriptor assignment using
various classifiers and combination of them.

7|95 H2AHE, AT, 92E MFE £77] 4%, $A 19

Descriptors, Automatlc Classification, Text Categorization, Classifier Fusion,
Controlled Vocabulary

x Agifsty FAAE g Za 4 (pjkim@silla.ac.kr) (A1AAD

wx WA Sty 3R I R4 (memexlee@mju.ac.kr) (A AA=})
=EEFYA: 20149 79 229 FHERAAMIAE 20149 8€¥ 13Y AAEA LA 20143 89 20¢
SR A H S]] 48(3): 491-510, 2014. (http://dx.doi.org/10.4275/KSLIS.2014.48.3.491)



492 F=EHARIA] A48 A3% 2014

11 479 Tey o 25

19604l AZHE WIEAIA (el dlof 4]
Q1) 3} EA (%xﬂ lole] i A

-4 19301 deell ebA A}

(TN
LR
b
2
—‘_01
2
=
o
FF

rﬁ”;
oot
5
o
1
g
52
oo
o
ki)
T -
©
S o
L
=
O{N
(I

©
B ol
o,

e
o

HasteEA A2e A7 A7 E )
Lo%om FA, FUER ZAH: 9
HAQS o EH/\]-oi ZAMo] o]
oM A FA9IE (A4
24 5)E °lE3t]
A As) ksl
o olel wet ) M E 7AHLE AF
Z29 WEAZYEE ALES Ao nAs
AL, woek A7kt w

R
v
o2
r°*'

oX!

-
rr :LI
o

o

2
X
o

(o

)
I
N
B
ol
=3
fd
]:l:l

fd

I

N
py
filo
&=
o 4
ol
F{F
>,\l

Ty Yol sk 19901 dth o] o]
= o8 Al %ﬂl“dﬁﬂﬂ Hlixﬂow X}Oﬂ

2005: Kipp 2005: McCutcheon 2009: Rowley
1994 Tillostson 1995: Voorhij 1998) £3], g
<= ol Ho] 28] FA 3} &g SHolA FA
F191Ee] BRI FE4E o] o377} 8
+ Aot} FAZIYEE 54T /gl tigh
thke HYES

H3ln g EX FAo] B3 ARAEE Wy

S YA £ At 244 B2 2,
Wb §) B e sh9) S )
EMOIE S olE1 5 7 43¢ Aol

AERAAOE Agelal, o
] S Boksle] AAE T A%
5 313 ok 53], CSA Illumina, DIALOG,
EBSCO, ProQuest 5 thxA<l <] Holg
Ho] 2 Au|ASE 2FAIe] 1T} FAdo]
MRS 3 AjElstaL ATk o]FA FOEMN
o] &AW} elsgt dolE e
Aom, gt F 71 AolE B ARgate] W
2}l Aol 7hsstes Srh(gFn], 2012,
38). a9 Sk= Ho|EHo] 29 75 S=A] =
] ARIAAL AA F 7HA] A

P
o} AA, 7&%‘517} ?jﬁﬂ ,] Bl _g_ RS
bl

JEM %LIH Sk dlolEHlel g ARl
T7F 8 EAlelg e HAjehe 2R
= 01—8}04 S =l ta FA7IHE(H
2AYE, FAY 57 A8 ATEHA 23 9
T 8otk S St djolEulo] ] AQlo]
FEolM AT A= Alklols 25 A
FEEA HIEA AQlojelrt. AAlo] Q1o
2M AATIEE FA MEE ARl w2t
f2f 7] q_ ﬂcﬂi w37 A= A9}



a9l wloleuo]ng] FAZIAE 712E = SheA] =] ATER e Tl B3 494 97 493

ok PEE BE AEAge] o] 7Fsd 241
7F ez, oAl 2012). o] 27k Aol
A ARJIAE7E SRl e Bt 8407 &
< e WE AZE el dad A AQlst
3, o]ga FHeME dske RS FA E
= g Sl B2 < J=F 8] AT

AT HES] 21]*011 thek 2] AR 9
E}. T o] =W gk dlolE o] 2]
A FAZINEE %M AFEA B U dE
oMM, AF7HA] MAAE7l oJaf dHow 4
gujo] 2 o2fgk ATS I tiAE Y &
oz AP F Sl WS AFHCE B
& a7t slek old SN £ d7e =

A (reading)” #oFe tdo= 312 tolefuo]

2:0] S| =] ol FATINEE As
22 shgafel, g 250l e Sl eA|
=l HAAHEE A 998 e ks
de BAls) HarA sk B gt 2771
o} olE £7719] A%E Tl olefd taay
B Aks 939 des N e et
= AASRALAL g,

Gross and Taylor 2005: McCutcheon 2009:
Voorbij 1998), #A|71A] =] Sk to]Efu|o]
2:9] SA) =8 AN BANNES
Az 9T AR A9 T B, A

o] A

AR} A Aol e HAleke 2

B0 BAE s AstHA] =] sk do]ElH)

RS
o) 9] 73] BN EA|7YES AL 5
Y ke ANG ATE Hohiy] YE 4

R

o & AelMe Felelr w3 st
ol ek SA7INES A 2 AT
2 A F 7 FRoE RS
A =M e HE HFst s
so] SheA] =il FAZIN=(HAAHE, 5
AR, W) E AFs @sty] A A7E0l
AT o= =oldlM e g HEs)

R

>
NSErErﬁ

gl 7125 BANRIAL FA71TE A
$)ol EAVNAEE AF T A9 A7
o] 9)

091 T, 2R 5 R SHol A
ATH A= 20062 2006b: 2008). HEgh A3t
w3 oA (20070 2012) > =W ShEA] =i
| D2AREE A 2YSHE HYelN 2
do2 2ol /15T ued BuE BRI

¢

2

_I
F

ke AL, Helle AR = i

9] sk dlolEf] o]0l A FAI7| = thA Zﬂ
THIL e AR =HIEATIE) o A
FE Foto] H2IHE(FATINE) & A5
SFshs Rk AR vl Tk oA d HuE
3ol &2 YAE WFSHEH] AEEF)
5 g 71AIE A2l Zkeko] AdE

o
Em%:
ﬂ
ot
a
i
R
0.

i
=¥
%o,
rlr
o



494 F=THARIA] A48 A3% 2014

QS oy SHol|A BAISIALE o]efel] o] & QFEE A7k v]go) H]Ete], oloje} F3)
(2012) = =l 3t&A =22 A€ KTSET o] Zpol = I3t 79 JH &4 (information
(298 9] 1994) & I oE AZE OE o loss) ©] 23s] Ath= Zoth(Guo and Xiao
2 2AAE 7Rl AsERE flste] o wat 2012: Wei, Lin and Yang 2011). A&7H4] tF
olo] ¥]AE MF3HCLTC: Cross-Language Fek S o]t FAIE &3] gk v
Text Categorization) WHES 283 A, S AABHE B2 ArEC] HAHI YA
SEAT Wby e] 257 Aol HlwA 2 I 73] MR T dolE Hsh=dl Hjgh Al
Ao B3I 2 ueS PO T St EAIES WAlsk

ol A BlAE W3} 7] 7]ukste] Itk FEgh thi-Re) wAl-<lo] g e WEs)
Aol FATINEE A5 EFat] 913 A= AFME 7 s w2 AR A3 A
19900 ©o]5- 71A1sks EElss 7Nk = A e JFo=E saL 9lo, oF7HA] A
E7R2EL R Y, 9% AR (WordNet =TS UPOR e A7 Zolh] FET:
Wikipedia 5) & &8sk 59 thdst 383 w2 AT SR =g uPe = )
A|E7} o] FARATH A E, olAl& 2012, 4-5). ke of(gof) 2 2AdE el FofE BA
T3 Holle wAple] EAM (Cross-Lan- 7192087 & gFste] o dol(g=o])
guage Information Retrieval: CLIR) HH 2 24H £ yA2agHE A sk

i
i

o] 7|zste] 3ol FATHEES AE et

e
iffe}

i i
Ogl:
o
ok,
3R
o)

S
illl
o
v
rok
>,
)
lo
=
o or

= WA HAE HEslof| Fet At & A77F 2 BA| o3 32e] FAZ Qs 541719
3] 8= 3 ITH(Bel, Koster and Villegas T AR o] geA] =l gk o]
2003: Olsson, Oard and Hajic 2005; Rigutini, A5 25 oot Al = = dlolH
Maggini and Liu 2005: Wei et al. 2014: Wu Ho] o] H4lS wste], £} tin] T80
and Oard 2008). 71:&9] €l2E WF3} 7HE oAl = MY S A =E 314 &= 7IAIg
- G2 AAE T3St sAE & "ol 7128t
Ao HAE HFsh= AR OE A= ol ofe} A7} thoket & ¢ HolH
A FAE oz g E HREEE 473 Ho] 28] =EEE SEHYLE ARt =
gtk &, shue] Ao(FE g = 2 & W =ns AFloE Rk oAl gukAel
doll FoAH UFE k53t AHEA W7 F Aol v 22 52 A717F 4A &
ofE]7] % THE doj(olgeote], Aule, o} w2t 5 e AT SIg 7t
A3, 5ol 3)E AAE w3l Ade Aefo]l Fasitt 7IASES F3 AFEFE
FE d9ahe slolth Aes WIAIV) QI8 MRS 8] 7keA] &
T wap-lo] "l2E MFske] A ol 2 M (A 20080 ©A& 2005),

Z1AN S, APA-71RE g -7k 5] W WordNete]ut Wikipedia 9} 72> 94 2419
7|8t MEFE 2 Heshs A S8(8-3k g 20120 A7 2007), W



T el ST, oAl 2007), o oA A At A ARSIt =9
2 E7719 Y AHE e £ 2 &k to]EfM|o] 2~ (LISTA) ¢ =) st dlo]
FHEAA, A 2012: F=d, FH9r] 2008) B o] ~(RISS) & AMEE HFell 7]Z=8te]
5ol AREETE o]FolA F RS FIIE T AP A AF WE2 (E D
= a4 9L ARl ARSE ARl 27Tt 2t & e =9 g H]"]H”ﬂ"]"
o= o] 7hset TRV A% WS Ads) (LISTA) A A= 1,809749] A&z %
of A5 P AFE FVIE AN E T SAZIE e 7\Zete] A8, 'zé“;f:i
2 U gk vlolElM o] 2(RISS) ollA 74
H o] SR =1 798710 AE AEH o
2. B A3 A T 25 dtE A8t
A, SATINEEA UAIY-EHE 79 8
B AFoA] Aol gk ARdA e} &} & to|EfM|o]2(LISTA) 2] A4 Aol A ‘SU
AAAE 95 T2 W Python 2 Visual (Subject Terms)” T £33 EA)719E
FoxProZ 7d¥ 22738 A8, =u] £ ARSSIGith 2 Addelx] AR-E 3] 1070
Sk =l tigk BAZIHE Ak o] AE o] BA71¥=+= ‘WRITING', 'TEACHER-
< Sk T2 I (ERFV) S sUhE 7AE librarians’, ‘SCHOOL libraries, ‘PUBLIC
& A8 9714121 WEKA Version 3.6(Witten, libraries, ‘READING comprehension’,
Frank and Hall 2011)& AFE3}iTh ‘READERS’, LITERACY, ‘CURRICULA
(Courses of study)’, ‘BIBLIOTHERAPY’,
i ‘BOOKS'©|t}, o] EA1719=7t eds &4
2.1 &% HoH = AM01Q reading’©] 8¢ Sad 1,8094
2y 2Abs o5 918 vleole I SollA 4797101910 ymA] 1330712 ©]Ee]
T Al 74A] 71248 S hae TS S A] stk 105 e o & WAk
(collection), Bl HH (descriptors), 72+ e (E 0% 2tk
AoltH AT 2006a). £ A9 AF-S 98 ol A 7195 10/ME ASH7 798710l
THEE Al 840 AR WE-2 v 2k sl Ao s Fofaiit A} 2<lo] 7t
A, TR HA4 dA9s e =E 2013 7\} Hofgh & oo BUAE A= delst]
9 7ol 9]¢ tisEARl Sk dHoE o] gt AAE (& 3 o] =AU A
(E 1) AgEs g
7% | DB | @09 | pawes TIAE 0y 2=
g53% | LISTA reading 1.809 20009 - 20139 A, 25, SA719E
A RISS =l 798 2000 - 20134 i AE, Iv 25




496 F=THAHIA] A48 A3% 2014

Cl | C2|]C3|C4 | C5|C6 | C7T |C8|CO |ClO|UC]| A

Cl - Writing 25 0 1 1 1 0 1 0 0 3 0 32
C2 - Teacher-Librarians 0 60 10 1 7 1 12 1 0 0 0 92
C3 - School Libraries 1 10 62 3 1 0 10 0 0 6 0 93
C4 - Public Libraries 1 1 3 128 1 1 7 0 4 2 0 148
C5 - Reading Comprehension| 1 7 1 1 41 1 4 1 0 1 0 58
C6 - Readers 0 1 0 1 1 32 3 0 1 3 0 42
C7 - Literacy 1 12 10 7 4 3 111 1 0 6 0 155
C8 - Curricula 0 1 0 0 1 0 1 17 1 0 0 21
C9 - Bibliotherapy 0 0 0 4 0 1 1 17 0 0 23
C10 - Books 3 0 6 2 1 3 0 0 68 0 89
uc - mgg 0 0 0 0 0 0 0 0 0 0 ] 1330|1330

A 32 92 | 93 | 148 | 58 42 | 155 | 21 23 89 | 1330 | 1809

(E 3) dS=80f et ClA3gy $2y 22 21 UitE
Cl | C2|C3|C4|C5|C6 | C7T |C8|CO|cCl0|UCI| A

Cl - Writing 22 0 0 0 9 0 11 3 1 0 0 46
C2 - Teacher-Librarians 0 37 13 5 3 2 4 5 0 1 0 70
C3 - School Libraries 0 13 35 2 1 0 4 4 1 1 0 61
C4 - Public Libraries 0 5 2 65 0 4 0 0 4 0 81
C5 - Reading Comprehension| 9 3 1 0 76 7 31 10 0 0 0 137
C6 - Readers 0 2 0 4 7 60 6 1 1 2 0 83
C7 - Literacy 11 4 4 1 31 6 76 9 1 0 0 143
C8 - Curricula 3 5 4 0 10 1 9 36 0 0 0 68
C9 - Bibliotherapy 0 1 0 0 1 0 20 0 0 24
C10 - Books 0 1 1 4 0 2 0 0 0 27 0 35
uc - mgg 0 0 0 0 0 0 0 0 0 0 | 466 | 466

A 46 | 70 61 81 | 137 | 83 | 143 | 68 24 35 | 466 | 798

79870 T FolA 7P B2 14370 ==l
g U3 gE = C79] Literacy 921, 7}
b A2 2470 B3 29 HAAREE C9
‘Bibliotherapy {tt. 7Pg B 3ol &
Literacy & T2 T2 HE| &} 2E gy
7392 Bobr] C5¢1 ‘Reading Comprehension’
= 3174, C191 “Writing #= 11719] =39
7¥7} S8 QT 466719 > Ao

=
AHEE 10%2) DAIREY} SR 93t

o
st

M e o

T AelA o]F Fdlel U2AgEr &
_]



of FdE Futel]l §17] wiZolth

AR, A4 SHAA = AT &3¢
Slex] =50] o] FA9} 220 FF3 ol
o)A Porter ZEHE 0] &3 o] 2550 &
SA(HAAL A 22 F) AA A Az
o] %, A FHIA 670 oPFe] =il &
&3t 719 =8 AHE MAste] EdN T 7]
ek 713)(log TF x IDF) & F-o 8k F-aluE

-

APATFENM FE AREHO 2 7] E771
B2 AES, & A7 BH Afet Aow
WEKA Version 3.6(Witten, Frank and Hall
2011) ellA Algsh= 978 #-5771(NB, SVM, VPT,
RBF, KNNI1, ADT10, J48, OneR, Ridor) &
AR ATHA R, olA& 2012).

7t 719 e i AgEd - AR
&, 1E3 o]l 7| 2F 5o H el AR
F1 9 wlo]3= F13 §M, AdE&Ett H&&E
of 7 ¥l FR=EE Fojsk= WAz F0.59 vt
o|AE FOSERE F7leldich BgEs AdE
Ho} Fo35p wdshke o= Ay &
o] 73l shte] w=itell o 7ie] tjaAY
7} @EE B 2] YAIAHET) Ty
= A woll 2 YR AR A3 Haa
HE7F & 21 =i FHA viE S

7] WZoltl (A ¥z, olA& 2012). HF EF

o] v}l JgEo] et ¥ 23 7]
olgtal Hesle] FO5 Hies 7ol Al ARg-

9N E57719 oS vlae 13 AdoME
7} B 7)nict 107 Tl A3 gE7 S8 oo
S A] =50 A E} 25| £33 vho] A
2 IFAE TG T 7980 S =2
& LR U2ayy A 95 59

‘%1—
of oo HlwsiETh KE EFe 7 21
ol
T"i‘

¢

o

ol
o

4 r

It ol Edl v
718 AR 75l Hls) B 2 A5
HAN 5L QL A=A ARE Avn

S

d

3.1 00|22 =7 &5 87t

13} ARelE WEKAZF Agahs 959
ER71E A8 107 J2a 9B E 798719)



498 FFEHAHE3]] 2487 A3E 2014
wro] Ygehs AL SRS 49 A%
$R7] 9% rlolAR B AR (E %
(18 Dol ARG

HER T3 vlolA2 Fl
& ERer NB 5
o gehEd

A=0

[e e RNEN SVMO] 7]-
771, VPT7F 1 th20]%d

W 71EAE T3 EE vl

npol AR 7 A ZF F3ivith v AR F05 A5E SVMol 7H¢ £3kem VPT
A B t2IHEHE Hrkeke gl 714 7} 291, NB #7717} 3918 A3t sa2dl
Tl & ¢ Qlnh 25 35 U] A5 7IES I ASEHS T dolEHo] e FHe
2 3l veldE B A v UXAIHH TANA e A1 A3E(2007) o] A¥ 7%
o vlal Y53 B2 ol Fo¥ Reading Fo A Stsd] Aoy B0l o] AT
Comprehension @]t} ‘Literacy 9] Aol 3% 9} A 2:191 7399 SVM3} NB7F 0.3th
3 ZoHT) nfo]aE BE AL s|zoRs Z5uke] A%5-S Hol SVMo] NBRT} o7t
AEEZ Ridor7h 7P S940 AldE&2> NB & O U2 A5S Bl ACE Hy=Eck( A%
77 P 29t ARED LS e 2007, 19 6). & A7 AF A= sk
(E 4) 77| 989 njo|32 2/ M5 Hln
NB SVM VPT RBF KNNI1 | ADT10 J48 OneR Ridor
ulo]42 P 0.2573 0.3547 0.3497 0.2168 0.2766 04310 04762 0.1972 0,6923
wlo]22 R 0,6233 0.4031 0.2203 0.0683 0.0859 0.1101 0.1101 0.0308 0.0198
ulo]42 Fl1 0.3642 0,3773 0.2703 0.1039 0.1311 01754 0.1789 0.0533 0.0385
ulo] 32 FO5 | 0.2915 0,3634 0.3129 0.1511 0.1916 0.2723 0.2860 0.0949 0.0889
(RZ A F2& 89 37 7189 H2 4%
08 |
07 -
=06 O NB
;0.5 -
o4 C SVM
0.3 -+
oz | @ ver
0.1 - RBF Kgm Q@ s
OneR g ADT10 R‘.dogr
0.0 T T T T T T T T
00 01 02 03 04 05 06 07 08

vjo A2 Flo
D022 28 M5 H|T

Micro Precision

Hl2])



IS RS FARE A B
itk T VPTS] 7% AB2(2007) 9] A7
e . LI LR

ool A% JEEF} nlo] AR AALS 7=
Z3 NS0 7 ¥¥e (IY 1) B SVM
RR71E AeE AHgo) vluy FEE
A58 HolFn NB B77]= Aldgo) 9%
S =2 S Btk UHA £/ B
T AdERT FeEo] AN =2 A5E
t} vlo]42 AgEo] 7Y U Ridor= #F
o|AZ MALo] I ZE YePEL vl AR
F17 FO5% 718 SHA) vhebsk=),
Fo] Tt Y AI-EHE TeI87] W

ojt}, o] w|Foll uf nlo]AR BF{ A5

=2 A=8 Ho)

o]l—; ;H\_

Ngow wel FER A5 A7) NedE
SVMe] 7Hg vl se], 223 Balo] o

H T
A ge st Add £dS )

2d T3] B t2IgH Al 25
e vlolag £F A% e WAz 5§
A=l 7+ AT BF A=S 4557
Hsle] A2 Zlo| R BAS BHlshe

?JXMH 7# A YR kel Yl 7t
Atk 9F /719 12 HE 42
I B77] 9% «1 32 7 Ao (E 59
(" 2> AABIAT
82 AEgES ADT100] 7P %3 v
Sk xﬂﬁd &2 vpolaE AdEH v AR
ER717F VS 9k FEE
e H]%i Z3e W42 Fl A% % NB 7
717} 7V E9kew SVM 3 VPT7} 1 theo
Ak Gl 7 ¥l FEAE FAL S
AR F05 eolrle vlel3= F059] 735
7R 2 SVMe| 714 £%ko 1 NB £77]

HI

Ege e S VPT7E 223 Aol 2919} 3912 A3
34 wol 22 & o0l SR NB BRE o )22 48] /4 £ ADTIOE H2
T AYYS U 5 ek W) 2 BR) B 2 A@&o] WS ol FL3t FO5 Al
ARE U2IYEF SYEE AL AT Y £ 4912 Yeluk ol ADTI00] AFH0E
A vEA Y UAIYED Y] AL 50 BRD 2aPEE I 0
£ 9% vl VPTE SUMe] Ma7bl $& ol S 480l vishd B ARES 29l
27719 o= et Ao MY F 9
(5 257] 93 HA= 257 M5 8L
NB SVM VPT RBF KNN1 | ADTI10 J48 OneR Ridor
3z p 0.2693 0.3774 0.3555 0.2284 02920 | 0.,4319 | 02835 0.1349 0.0750
Iz R 0,5977 | 0.3598 0.2124 0.0678 0.0993 0.1418 0.1150 0.0465 0.0243
W32 F1 | 0.8587 | 0.3252 0.2470 | 0.0824 0.1252 0.179 0.1486 0.0417 0.0367
W2 FO5 | 02963 | 0.3327 | 0.2929 0.1058 0.1586 0.2453 0.2023 0.0578 0.0529
(2 A F&22 3dF 27t 71e9 A3 %)



500 F=EFARIA] A48 A3% 2014

0.8 +

0.7 -+

Macro Recall
o
wv

0.4
03
0.2
148
0.1 R
OneR
Ridor g @
)
0.0

0.6 - C NB

6 SVM
@ v

@ ~oT0

0.4 0.5 0.6 0.7 0.8
Macro Precision

(Yol AL w2 Fl) wle)

Qg 2>

HL

RE L= B R
AEZo7 w83 (19 22 e (19 1)
o] mpoldE 7 Aol FRIAE SVM
Er71e AgE3 Aol vlwd 4353l
A5S HodFEn, NB 7712 Ajsdgo] 953

A %S %S BT UelA £571 ADTI0
3} PR HE 25 A@enct A8ge] 94
$S 452 BO|BE t237Y 932 )
$ 2] S 2349 $H719 202 BE
gt}

2 DAl sl S48 $F A5 3
o SRS AR s 1202 3

. 2 917] SN mlola
2 BR A5S /|F0R Avuge e} nh
PAZ SVMel /1 AR A0 ek

771 95

| 22 25 M5 HlD

AAPEY $E7)E 48 dols VPTY
ADTI0: & 4 3

0% t2agel 9E 27 50T 7}
5700 A5 vasks A 0191011, 7}t

SR T A0l ofEA FEANEIE
SRE AR 2o 97 Aol okre

et 7 taage etk s Hapk A
siA L5 g dsixie mfg e
Aes Hole ER7IEM AAE AREE7 el
+ AAsA %71 wwolth
(I 33 (O™ H& 1078 t2THE ]
oigk 9% BF719 F1 %3 FO5 A w3
*}Z} TXE JY Zlelt) o]F Y #2> A
]1_ SRkl 00l s Fate] mf-¢- A%
ff} < Hol= OneR3¥% Ridore 28 i
oA A eJefof st FYURke] 0BT v
7E8] 771 FA A &5, S 50% 9]
ol M5 FxE g9o] 7P A2 ER7IE
NBQl AL & Yepsith o]&= NB £/717F 74

U2agEE BYshs Aol g 99

il

r_>.:

F



39] dlelelwlo]~e] FAZIE 712 S SR =] AFRR A% W ek 49
o ° P
[=] H ' o —_
: i
< -
= i B
’—‘ 1 =]
o | = |
= o 7 -
w i
<] H -
o~ | | o
e i
5 A o -
o | ’—t—‘
o | _L R
(=]
T T T T T T T T T
NB SVM VPT RBF KNN1  ADT10 J48 OneR  Ridor
(AE 3 1070 CI~3ZEHo| gk 95 EF7I9 FI1 d5 2%
_— R
o | ! 1
o ! i
| |
. ‘ LT :
S e e i
g |
< | 1
i i
T —_ i
g =2 g i |
o~ | i ; i
=1 = 1L T
S : !
- !
I
o | L -
(=]
T T T T T T T T T
NB SVM VPT RBF KNN1  ADT10 J48 OneR  Ridor

(O 0 1074 CIAIRE Thet 95 2RII9| FO5 A5 22X

< 9Jrgith SVM E—Eﬂ% A s & 5ol 081 739 o
F9] SRR NB ER7|HT} =7 Zge 2 Yepsth
FO59A1= %aé‘}ﬂl %5741 LeEh b B 2 4 AAHOZE AR
T 71T 5 AA ARl oF Aol TS W SVM E7
o) o u g T AIEd e A% w2t o] Y27 A Uehton,

H3prke A 2 4
A £ HE
2 3919} 4918 A

A3t HA 59 Aol7h ul- A3

o
e

A
gl F13 F0.5
ki3

o a2 25 e ¥

VPT2 ADT10-> 3L

T

71528

HE’H

o] FEHAA FomA o&xg@
At} weA Frjtl Hoj= gjA3
s 9t o] Aago] Fasihd
S Aesjor l,

o] Al

ofr rir

a
o 2 m o
=

pacy
o

o

2
i (ol

ol



502 =R A A48 A3% 2014

4

gt o2 2] Sl Ade: HoE
& 23 NB 257712 Agsh=
FAsie) ol VPTE AE-S FQ60 1
L BHol F05 B 71% 025 NB E57]0
R e e

By gAAYEE FO5

B e

o]

>,

=
[e]
z=

W) 257
o] el At 2
= AA GE6)F%

Any_TOP2& 7+

$R718 2T 5 3

710

s ,i

gl ¥

S

5ol ATAL VY BIAW aaPEY  Dragee duew 4% 99w BYe
O A HAT Hsltes o] FEE A = 23 770tk Any_TOP3= 71¥ "é’a
39] oule] £31= NB. SVM. VPT¢| A] &
7] & shEtE 54 296 YA yEHE E%‘%
4 BR7 AY AY a9 2% gPoz BRaks A3 ERslol
Any MID5= #9 Ass 7K F+ E/71E
3| =7 A5 B =
11 22| He w2 ALt T2+ Aol Tv:'rr?] 5%(VPT, RBF,
KNNI, ADTI10, 148) & 23k o]% shle}
0 E571E AMeSl 370 Adola= SVM T B4 E3o) AT gyE dgehd HE &
7719 NB #7717F £2 A5 E3oH Foz WA= A3 /71¢lth Two TOP3
VPTE A& WA 7FsAdo] e AL = /I8 A% 39 oJlel &3k= NB, SVM,
eyt 28y SVM B377)= t)23¥E VPTE Al 2771 5 & o 27717F 3%
W RR 45 WA} o T Uester, 0% B4 Baldl 0iague wushd 4%
NB EF77]1= AgE0] dre THol AT gdo g A= A% ER77101tk Two ALL
Wb AR5 A S sk ofe] A L A 9F BR77] = & o BRI BE
Fol wEe] 271 ANE ASSA Bhw A7 0 54 Pl 0AaYHE TR A%
o] AE-H o8 ER7VIE IUE &8ss FX do g gysl= A% ER/7]elth
E 6) 2K MEHOIM AESH 28 EF7| 5
299 2] = e
29 s 25 2% 2%
(NB+SVM Ay TOPZ |2 = Sijeie o2 2o O2ages dua 2% 9w
‘1239 A= B 3% A%
(NB+SVMVET) Ay TOPS |0 5 sk ol 2ol dzagels 9gem 45 99
CE S 257 5% AR
{VPT+RBF+KNN1+ADT10+J48} | Any_MID5 V5% 2 Sk AT Belo] OAIYES Sekam A% B
‘1239 A% B 3% A%
2 of (NB+SVM+VPT) Two TOPS | |5 20 0% Spes 5ol cloemgiele aebep 2 90
A 257 9% A%
2 of {ALL} Two ALL | +9% #57] % 5 ool al% £dle] t2agels guan
A4z 99




a9l wloeuo]ne] FAZIAE 712E = SteA] =Ee] ATER e Tl B3 494 97 503

PP T 45
#7191 NBeF SVM<
=]

AF1E HYH 2% &

Ags Any _TOP27}
|

-

A% 771 589 e v E771 5l 7Y koM ©d §577] 5 wlela 2 F1°l
A Aso] 7P £& NB £77], SVM, VPT 7 £2 SVMell vlaiA= 79% 4=
o} vlawste] A EoTh @ 77 249 3 W32 Flo] 7P £2 NB £77]°] Hléﬂﬁ—t—
T3 A% B 559 nlolAE Wi e 132% =t GeHEo] F ] 73S
(Dol AR, A2 Ht 52 (X 8) FEF05 7Fo2E HE BF7719 #4S
o] AABIATE wlolAR2 HaF As vjaE Age Two ALLO] 7P £ A5S H3C
B e I BT P Aol 22 R M 9 B{77] T el /M 2 SVMH
© YA et e dA R fARE 95 HZRE o vlo] A2 FO5E 11.6% S4EA
HolEt) uehi JegEs Ade= 27 /1= I ujaE FO5E 11.0% 3=EAeh S A
23} 220 Wolat= 19 (a9 59 59 E77] 5% 293 Any MIDSE A&
Zro] mjA2 H A5 AASITE HeHE] 3 AEE & S EF 9 £5719 H2
7aF A9 TR 3% WS e dE W A oﬂ m X2 Zakde

o
i r{r
)

Agsl= Two TOP37F 7H EolA @l 257

» ox off & 1o
2
r’
rlqo

7} AL Wl 717t vl $57) 2

71 & 7P 2 SVM #7719 ZeE34 ¥ A AdTEY HEEC] e AR ERIE B
A& o vlolAE FHES 27.0% FFEU AR wE”e] Sl Ao Eldn J%E
om AR JEL 164% FFEAT A ol @l ER71ET Adeol e A% #
d&o] 35 A9 3F 2771 T 180k Y #71 Two_TOP39 Two_ALLEA] Al ©]
29y dge® AYshs 4ol dAsk e 771 $olM & oldel 3 WS sk
Any TOP37} 7F €9kem @ 2771 5 7t Aol HAAHEE el W] 2ol
& AYEe] F2 NB £7719] A thy vie] AHES TP AL ALz Y
AR NS 42.0%, A= AL 43.0% B AdE HolM g R71EY el &

(2 7) B 277 d5 249 330 28 2/7(9 010|232 BT ds5 Hlw

77 wpo]3 2 P wpo]32 R wpol3 2 Fl mho] AR F0.5

NB 0.2573 0.6233 0.3642 0.2915

9@ #5717 SVM 0.3547 0.4031 0.3773 0.3634
VPT 0.3497 0.2203 0.2703 0.3129

Any_TOP2 0.2674 0,8524 0,4072 0.3100

Any_TOP3 0.2575 0,8855 0,3990 0.3001

A 577 Any_MID5 0.3082 0.4317 0.3596 0.3269
Two_TOP3 0,4504 0.2797 0.3451 0,4014

Two_ALL 0,4103 0.3877 0.3986 0,4055

(82 71 &2 T %7t 7189 9 277 A3 Asit 2 49)



504

TP R3] A] A48d AI3E 2014

(2 8) HY ER7| 4 z(4e 330 28 27712 32 E7 ds Hln
2377] WAz p 32 R 32 Fl 22 F0O5
NB 0.2698 0.5977 0.3537 0.2963
@ £/ SVM 0.3774 0.3598 0.3252 0.3327
VPT 0.3555 0.2124 0.2470 0.2929
Any TOP2 0.2752 0,8164 0,4006 0.3139
Any TOP3 0.2604 0.8549 0.3897 0.2998
2% #5771 Any_MID5 0.3318 0.4459 0.3475 0.3245
Two_TOP3 0.4391 0.2519 0.2917 0,3412
Two_ALL 0,4293 0.3603 0.3488 0.3691
(B= 2 F22 3l 37t 7129 9d B577] 2 d5Ed $2 49)
1.0 4
0.9 -
{‘I‘?Bl;;?\‘:jﬂ l‘ Any TOP2 @ e 257
0.8 - {NB+SVM} X ze 227
0.7 -
= 0.6 - NB 0
2os _”‘DT“’::E ALL
svm @ X 2ot L)
0.3 -+
M Two_TOP3
02 - VPTO 2 of {NB+SVM+VPT}
0.1 -
0.0 T T T T T T T T T 1
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Macro Precision
(O 5) thd 2RI\t g 2772 ij2=2 MeED 32 1HsiE Hlw
A A% BR71= Any TOP39 Any TOP? £ NS Jlx) Blmo] Thel BEs] = s
A, H9] e Hole B9 2771 & ool 54 Aol W= A54<1 "Any_
Sl 24 MRS S t2agee 98 A9 AF 2R 8sn
sk W e] Aol AldES FIATIEH & T4 A5 FAHEE A9 Two TOP3
AR AR el A5 FeES Al ¢ Two_ALL2 Fl 71502 @ #77]
Al A olgel HRA F Eolde 3 L ABEo 2 A3E Bgy, 35
gl mEE BFAR "Two ' W29 2% Any_ " e At #7719 Any_TOP2¢}
ER717F F&8HH, Ades 1710 = Any_TOP3+ AgE< H Axshk= FO5 7]



F1

FO0.5

06

05

04

03

02

01

0.0

01 02 03 04 05 06

00

7] A TR 22 23S a4 ek,
oM Hg A 7719 Ha A ol 74 vaay
A2 Ades frAlsHEA Bl thgk Aso] ofgA ExEU=THE A
1=t &37F 9o, A=54< 2] M 10% = HHel e F1 s
= AES Al A TEE (I 60, FO5 A5 225 (IE D

o o g7k == AASATE S| (3 8)0lA] v
o= A% Fl P2 2% £771¢1 Any_TOP2%t

' I
- J J

NB SVM VPT  Any_TOP2 Any_TOP3 Any_MID5 Two_TOP3 Two_ALL
T2 6) 107 CIA3ZE ol CHet F A9 Y 277|383
48 2877|550 Fl 2%

oo

'
'
'
' I
' |
R — —_

NB SVM VPT  Any_TOP2 Any_TOP3 Any_MID5 Two_TOP3 Two_ ALL
2 7> 107 CIA3 2ol CHet F A9 HY 277|383
A4 277|539 F05 ds &%



506 SRS A A48H A3Z 2014
Any_TOP37} 7P £¢k=d, (19 6)9] 3
 HH F A% E7719 A o7 NB &
F71H = 2R SVME L= &4 UEREA
HU2AHEE A Jxt AskA we= ¢
T Atk AFEL 7F23 w32 FO5 Hdo)
7 2% Two ALLI F HAZ 9
Two_TOP3= (II® 7)ollA HXo] ty2ad
B F05 A% dxpt b2 Jeisith 95 &
B Afsks Two ALLS 7 &2
BRI gAke] Zo) 7t ul-¢- QO%
Azt & Ao w e, Al &
&t Two TOP3+= A5 HAL ”EH
2 2 Yeisth dAZ A3l 99
719 7t BeTE A4 vt ES ¢
o (O" 6)3% (I¥ 7)g B #7718
ot Al At A-¢-Erh oAl 52 ofF A
AE A 9ol A3 s HA el

N
mlm
F

=
T

D

o,
=l
oX,
ofr
o

i

X
2

)
o
- o

Hu lo ¢
i ol

oM Ay AT
32

Jol7k A3 4] PolE AoiA B2
g g5 Aolsk Ack Wbl 3 He ABg
o ‘41?— B $R/1E A A F

gpolgty & %Wr

Ao g wjds BF A5 Hdd BXE
e W AdES x{s}/\]ﬂz] O A
AES WHIEYE 7 F ol B/t
o4 st At HAIHHE g9ete
Two_ALL®IY Two_TOP3E AHE-3l= Hlo]
vz sk, o]FollA Two TOP37F B M4
Al e Btk e HgES A8
712 GO A AAEs WIAT17] SAsiAE
Any_TOP24 Any TOP3E ARE-E & 1o
o, o)FAME ¥ £ F13 FO5 A5S Hol
+ Any_TOP2E AH&shke= Aol wigtgsit,

5 A&

F HU g dolHuo| s gy ¥
ZHll A FH o' FA kAl Uk dloE
o] 28] fYE thFatA Eshste B =]
ATEloly oltol HE Hlw e (Al Y e, A
2173 2012) = Q&M vlolE o]~ E H]
Wk AT 2013) & 3 E L ok 1
2 71 7)o B ke dlojEM o]
© FY A= BTt FA o131
A AE oA AlFekA] Fatal )

ol SHAIE FE37] A 2 AellA
3] Sl o] EH o] 22 HE] FA] o] 3] A9

HE glsate] =] ﬂ*i‘:’oﬂ SAIo] A

22X HaIYE s AES 59

otk ek E}%h& BF719 olE 771

< 5t ol¥s vAawy A &
Aes e Weks AT
& 39S o R 9] sk
tolEjuo] 0l LISTAZ Y 7AME 180974
9] o] & =83} 107 H2IHEHE 57
o= sk, = g doJewo]2=9l RISS

ANE 798719] JE AEF G7 22S 7

[oR1N

¢

ML
rlo
=

i

9|

oﬂﬁ:.ér_‘oﬁrlr_f‘i

,ﬁnﬁ%ﬂii
o
O

Age = stk WEKACIA Alg-sh= 9%
ol &% 12} AolX= SVM #77]

7t BeEI AdEo] F12A F=A depom,
AEEo] FEHAA FoHA

uglr) wah Eanid 2

_]

o

% s
B OATUEE ATt A9 el 44
o] FR3hA SVMS Aesiol sk, 574 7
Al 50 B2 o2 ] 9 A8
© AYEUE Fe8b TelBThd NB 25
7NE Aeshs Rl o whEEsi,



E3 o] 57 A4S 59 A e 2 F05+= 11.0% A & Al
Ak 231 AgolM e wiaz FgEn ma A8 AslM dd 7719 NB 2771&
2 A& go) 7tz A3 164%} 43.0% EE o] &8 7ol 06 oIS WaAZ LS A
= 895 AUt FEgES FATVE A R, BFel Agt #7719 Any_TOP2E
olde] 77 T & ol 34 el w= ol &8 A9 ALE As} glo] 08 o] i
= ByARl WAl A £ f-83eH =2 AL Ak 28y AEY] A¢
ARES PI7I7E 2 A5 7R & e 9 277 F 7P 2 SVMe wla
7o 7 B77] T sy o] 3 wgell 2 Aggo] 037740 HERL A% £7712
2= A9 Wl AF #7717 -8t Two_ALLS ARSIt 04293 L2 1}
Atk £ AT FARE AvEd 2539 ERA ARkS 9717171 oEfinh B2 A
1k 9] Two_ TOP3% Two ALLSF1 7152 Q1ej3]9] Ao AH LS IATI= Al F
2 £ Hi AR £ 298 B9 H Ezo] 9loE & o]g} 7+ Ay} 7)o
3, A2 w49 Any TOP2¢F Any TOP3 A oFUE A& AL F5o= HE
= AFES 9 Hxsle F05 715004 v o] ke =R & glE UE A e
7] 3 AeETg £2 4945 E o g3 Zloltk
2 E8 EPA50 AR F12 132%, =2

(1]

(2]
(3]

(4]

(5]

(6]

(7]

=

Fd
Mo
)

2838 AQr. 2012, 91719 t]okE o] &3k ERARE 7ol
155-171.

ZHE 20062, 71152 B9 UIAAHE Asiolel] dsk A7 TYEASSIA), 23(1): 279-299,
AT 2006b, XL GV EFS 083 A o] HAAHY Apsiofol] Ak A (PR
He)gks|A)y, 23(3): 69-90.

AT 2008, &0 7Rl WS o83 2X] 2
837y, 25(1), 211-233.

ZAE, oAl 2007, B FAKES ol8s AFE RO FIEF £§e] 28l

S 17, TgEARSEA;, 29(2):

ry

57719 4

olr

el B3 A TR

M
ry

1=

-
e

AT B

N
rﬁ
©
2
_F-‘lO
)
(e
—
Do
o
i
i)
o
N
O

T2 93 A= Aol e dPE A TR

HPART 2013, QIEEF Hoke] 018 HlolHA R Y vlw B4 dloj AEA R, KCI TR 7]5s]
Ay, 30(1): 33-50.



508 F=EFAREIA] A48 A3T 2014

[8] $/34, dodnl. 2012, &of9] EHEES T3 w8 Abs T7 AT el Ak A+ TR
&3)7);, 29(2) 1 205-224.

[9] Ageh AA7. 2012, = QIEARS] Aol E] oprto] Be 7wkt gt A, Fel=7]53e]
8t5]A)y, 12(3): 93-115.

[10] =%, Fml. 2008. +77] 2= 58 A% E7719 4
8t3] ket =i, 207-214.

[11] ©]-8 2009. 71AHSE o] &gk wWakdo] oA T3] 7 A
43(1): 313-332.

[12] oA 2005. 2 A4 7123t 712 &7 Wajgte] JAS 1H3 w4 Aol 7ol
g A TR AR, 39(2): 123-146.

[13] Bgml. 2012, "HEANAT,, TEA M2 dAvsty 83k

[14] 78274, 2009. =AHF3E A5 e 18 on)7|vk Aol g A TR A e3)A),,
26(3): 261-278.

[15] Amini, B. M. and Goutte, C. 2010. “A Co-classification Approach to Learning from Multilingual
Corpora.” Machine Learning, 79: 105-121.

[16] Bel, N., Koster, C. H. A. and Villegas, M. (2003). "Cross-lingual Text Categorization.” In
Proceedings of the 7th European Conference on Research and Advanced Technology for
Digital Libraries, 126-139.

[17] Chan, L. M. 2000. “Exploiting LCSH, LCC and DDC to Retrieve Networked Resources:
Issues and Challenges.” In Proceedings of the Bicentennial Conference on Bibliographic Control

i

olr

& AR TAI153] =g R

olr

4. M= He3)A),,

for the New Millennium, sponsored by the Library of Congress Cataloging Directorate. Retrived
from http://www.loc.gov/catdir/bibcontrol/chan_paper.html

[18] Gross, T. and Taylor, A. G. 2005. "What Have We Got to Lose? The Effect of Controlled
Vocabulary on Keyword Searching Results.” College and Research Libraries, 66(3): 212-230.

[19] Kipp, M. E. I 2005. “Complementary or Discrete Contexts in Online Indexing: A Comparison
of User, Creator, and Intermediary Keywords.” Canadian Journal of Information and Library
Science, 29(4): 419-436.

[20] McCutcheon, S. 2009. "Keyword vs Controlled Vocabulary Searching: The One with the Most
Tools Wins.” Indexer, 27(2): 62-65.

[21] Olsson, J. S., Oard, D. W. and Hajic, J. 2005. Cross-language Text Classification. In Proceedings
of the 28th Annual International ACM SIGIR Conference on Research and Development
in Information Retrieval, 645-646.

[22] Rigutini, L, Maggini, M. and Liu, B. 2005, “An EM Based Training Algorithm for Cross-language



>

9] dlelewlo]~e] FAZIE 712 W SeA] =R AFRF 45 Wl A AFA A+ 509
Text Categorization.” In Proceedings of the 2005 IEEE/WIC/ACM International Conference
on Web Intelligence, 529-535.

[23] Rowley, J. 1994. “The Controlled versus Natural Indexing Languages Debate Revisited: A
Perspective on Information Retrieval Practice and Research.” Journal of Information Science,
20(2): 108-119.

[24] Tillotson, J. 1995. “Is Keyword Searching the Answer?” College & Research Libraries, 56:
199-206.

[25] Voorhij, H. J. 1998. “Title Keywords and Subject Descriptors: A Comparison of Subject
Search Entries of Books in the Humanities and Social Sciences.” Journal of Documentation,
54(4): 466-476.

[26] Wei, Chih-Ping et al. 2014. "Exploiting Poly-Lingual Documents for Improving Text
Categorization Effectiveness.” Decision Support Systems, 57: 64-76.

[27] Wei, Chih-Ping, Lin, Yen-Ting and Yang, C. C. 2011. “Cross-lingual Text Categorization:
Conquering Language Boundaries in Globalized Environments.” Information Processing and
Management, 47: 786-804.

[28] Wu, Y. and Oard, D. W. 2008. "Bilingual Topic Aspect Classification with a Few Training
Examples.” In Proceedings of the 3lst Annual International ACM SIGIR Conference on
Research and Development in Information Retrieval, 203-210.

[29] Witten, I. H, Frank, E. and Hall, M. A. 2011. Data Mining: Practical Machine Learning
Tools and Techniques. 3rd ed. Burlington, MA: Morgan Kaufmann.

e IF FUXI=O| o ®Y|
(English translation / romanization of references originally written in Korean)

[1] Kim, Yong-Hwan and Chung, Young-Mee, 2012, “An Experimental Study on Feature Selection
Using Wikipedia for Text Categorization.” Journal of the Korean Society for Information
Management, 29(2): 155-171.

[2] Kim, Pan Jun. 2006a. “A Study on Automatic Assignment of Descriptors Using Machine
Learning.” Journal of the Korean Society for Information Management, 23(1): 279-299.

[3] Kim, Pan Jun. 2006b. “A Study on the Automatic Descriptor Assignment for Scientific
Journal Articles Using Rocchio Algorithm.” Journal of the Korean Society for Information
Management, 23(3): 69-90.

[4] Kim, Pan Jun. 2008, “A Study on the Performance Improvement of Rocchio Classifier with



510 3=w3AHI3A] A48 A3=% 2014

Term Weighting Methods.” Journal of the Korean Society for Information Management,
25(1): 211-233.

[5] Kim, Pan Jun and Lee, Jae Yun. 2007. “Utilizing Unlabeled Documents in Automatic
Classification with Inter-document Similarities.” Journal of the Korean Society for Information
Management, 24(1): 251-271.

[6] Kim, Pan Jun and Lee, Jae Yun. 2012. “A Study on the Reclassification of Author Keywords
for Automatic Assignment of Descriptors.” Journal of the Korean Society for Information
Management, 29(2): 225-246.

[7] Park, Sang-Keun. 2013. “A Comparative Analysis of the Humanities Citation Tools: NAVER
Scholar and KCL." Journal of the Korean Society for Information Management, 30(1): 33-50.

[8] Song, Sung-Jeon and Chung, Young-Mee. 2012. "A Study on Improving the Performance
of Document Classification Using the Context of Terms.” Journal of the Korean Society for
Information Management, 29(2): 205-224.

[9] Shin, Young-Ran and Chung, Yeon-Kyoung. 2012. “A Study on the Improvement Plans
of the Humanities and Social Sciences Research Data Archives in Korea.” Journal of Records
Management & Archives Society of Korea, 12(3): 93-115.

[10] Ryu, Hohyun and Chung, Young-Mee. 2008. “Combining Classifiers to Improved the Performance
of a Neural Network Classifier.” In Proceedings of the 15th Conference of the Korean Society
for Information Management, 207-214.

[11] Lee, Yong-Gu. 2009, “Classification Performance Analysis of Cross-Language Text Categorization
using Machine Translation.” Journal of the Korean Society for Library and Information Science,
43(1): 313-332.

[12] Lee, Jae Yun. 2005. "Empirical Study on Improving the Performance of Text Categorization
Considering the Relationships between Feature Selection Criteria and Weighting Methods.”
Journal of the Korean Library and Information Science Society, 39(2): 123-146.

[13] Chung, Young-Mee. 2012. Information Retrieval Research. 2nd ed. Seoul: Yonsei University
Publishing.

[14] Chung, Eun-Kyung. 2009. "A Semantic-Based Feature Expansion Approach for Improving
the Effectiveness of Text Categorization by Using WordNet.” Journal of the Korean Society
for Information Management, 26(3): 261-278.





