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Abstract

The document-term frequency matrix is a general data of objects in text mining. In this study, we introduce
a traditional term weighting scheme TF-IDF (term frequency-inverse document frequency) which is applied
in the document-term frequency matrix and used for text classifications. In addition, we introduce and
compare TF-IDF-ICSDF and TF-IGM schemes which are well known recently. This study also provides a
method to extract keyword enhancing the quality of text classifications. Based on the keywords extracted,
we applied support vector machine for the text classification. In this study, to compare the performance term
weighting schemes, we used some performance metrics such as precision, recall, and F1l-score. Therefore, we
know that TF-IGM scheme provided high performance metrics and was optimal for text classification.
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2ol Awely £, oW Fo2RE HAEY o|nx|9] v]A Y dlo|E7} WiatA ks 1
At HIAE mpo]d2 o] Al 7|&S &8t ngyPe] HAE folEHE FPSeta 83 7}
2eF SJulQles FEE 5T 4 UEF 3 dlolH U}O]"‘ ZIRolet & 4= Utk GAE upo]dof A e
ARHA Rl ZtgE 7] BAEE 54 809 AHE WEE Uehle £4-80] W=3E (document-
term frequency matrix) 2 EHE £, o]# g £A-&o] NI=qH Zhzte] P2 NE BAE 9nls}
3 77 42 £ §o 5 oulsit

SRR EA-80] RN FHF = G5 WEwE 7R BASS 2B &ol59 8
5 YEWY] AEeuR, B EAS BF5H7] HsliAe &0 71 A (term weighting) & ©]-8-31=
Zlo] Aot o] A s FE AU HAE ulo]yd Folof] o] 851 glom oy AR o
FolR BAFEe] A Wl o g7t 54 FA WAl duhv FLAE UElE FAA $Xo
o} wEbA EFAQ o] JHEAE o83ttt v Y A5 2RH S 783 7hX9} oujE &
T FAlC] #A Bl ol o £ AFE IS Atk
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S0l ZFsAlel tist AFE FAATEA st ZokellA A=l gtk 7Y EH A §of T
term frequency-inverse document frequency (TF-IDF)+& #HFH5 8, AR FA 55 FAHHEsHE
ohizl AR, o3, QBT 5 BE BopolA cielA] e 5 Utk HAE uloln B
7t AP AFE2 thrhs o]2fst TF-IDF2} 22 £ 7FeAE o] &3] thge] A& st

ERFote A BAHCRE ot gttt 28 th] 7R A (object) &

d
-0,

~

ohjeh, £AES 54E o gstel AT e ERolE AL T Bt
. 5 ol £AE WA 9o B4 W A
AL shetets] A TR §o) AFAEL 2/MF ol 5 AT FTAS Felsto] QT oA

)

olE 3l 278X 7€ EA-8of W= JA HARE FIH RE BA-8o] NEgES
Aoystal, oo thsl) A87bsst s & TeAEY §AE AR sttt 2E]la 37l A
EEAHEE o835t nAPe HAE dolHE APsete A APsE d2E dog o o
| Z+Zo] 8o 71 X8 AL3hs A4S 7Iedty, B4 ERAA 7 Wol o] &5+ AXE 9H o
Al (support vector machine; SVM)2 A-&3lo] &0] 7[5AE FoA B4 E 7IA EF7ol sl &3
3 WS FrolR ) Stk Eo2 4739 AEoA 2 AFE F7 2 sk

rlr

{0

of

2. 2M 2572 gl 801 JISA

2.1. HIAE XIge| Hidg}

574 AU § HolAeA dets H2E dojHE FE3e FHNE ZE W (crawling) ozt St
a8 FEYE o]8ste] HAE HlolEE 25 HW, t&Fe] g2E o] A== olF
Miner 5 (2012)2 &5 X|(corpus) 2 Aottt TE5X & H|AH AA50]7] w2 AF3H ARE
WA A Frolok st=t], o] & A8l A BFRS, S7&EA, E8-0](stop words) 52 A AL} 22 F
Al (cleaning) #H7ge] sty theog A A4S AZ G2E HoleE FYP3eh= Ao = 7
ozl shoz wWE F7F 29 (vector space model)E o] &3l=d WE F7F BEA EA=
o] Y (bag of words) H&E dh= WEHZ ZHE W, o HE XYL /E gojof tjSHTH
weba 27t AHES HeH e A4 54 &l £8 WEE 4o R A ", o]H 3
WSS o&ste] FP3E FA-&o vi=dd S AT 5 Aok

wkek, g7he] AAE ] 2tz ne e FAE ZHAL Qv A fA45E n= 37 n.o] Arh. wEpA
n7l A0l thet p7 Fo= o]F]R 7] nxpd] FA-Gol W= FHL thg3} Zo] FF 4 glrt.

Y.

Y.
Y = ) =(yiy), +=1,...,n; j=1...,p;r=1,...,g, (2.1)

o

Yg
7NN yiy& rAA A AR EAlA jEA &ole] 2d =S UMW, Y& 7] noxps] B
42 P4 YO riA) FEFLDoitt. wbA Yo rAA JfA ] T 2
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A} go))e) ME7L HTh 14 AAE BESE Solekm B otk mebd 4 (2.1)014 e
B 2A-go] MERY YL golo] FREES welshA 2o/ wlLel] & £A3 B2} Ak o
o, £A9} Gole] 4% WAL AHss] A5 Sol HEA B4 o83 Hid fof AEX e

A 9A 715 A 4= (local weight function)$} AAA 7154 d4=(global weight function) 2 F+EH T}
AGH A e i AN FET UM ole] AR ZEAS Folshe dew
Nakov %5 (2001)2 A &oi9] 7} BA] gk A A BACIA FEF jHA STt T t”
olgtx Uehte A-tE 1, YehHA g A9 022 E3eh= E¥(boolean) T} §olo] A
o] 12 T Ho| 21 32 Hs 27 W3k(logarithm) WS AR 53], Chen¥} Zong
(2003) o g oje] HWH]COH et Algs olgstd 21 WS T A ER7 oA F55HA
U 2 234E 7HAeS Eel bk Ak

Jeu 54 &7 BE EA A o] vehdthE A 94 7%*] ?: o g A7t FAU TRA
£ A Eohe ARl ok olEd A AHA T F o] g5t FAlet A Al
et oo E4S 9T+ vk AH A e 24 EE% RAL Aol thEk A gl
7V A& Hoehs 4=, Dumais (1991)& £ Rlxe) s 253 A7 573 (normal) %3}
FA AAONA &oo] Wiz thgt &7t Vet B4 9 ¥l&E 1133t global frequency inverse
document frequency (Gfidf) ¥'H 5& AHE-3FATh

o] oAt &of9f RS FHoR bl xR AU §of 715X TF-IDFe} 2 2] Altd §of

-{>

mlm

p

7} 9l TF-IDF-ICSDF, TF-IGM& 2/5t12}t gt} o] s 94, rHA AR Q] s B0l
A 220 A Bole] FRAME] 2 A%H ABAE Lo(i,))7h 5w, £A EE Aol B
Al Sole] AAH 71 AE G(j)=haL shd, A AN iR EA A FE7 A Sofel Tk &
M-8 7HSRFE 4 (2.2)9 o) Zgﬂs}z},

zij = Lo (6, 5)xG(5) (2.2)
gl EA-go] nisdE Yo thil &0 71E=AE AL 7] nxpe EA £o] EIAES Z =
(z5), i=1,...,nm j=1,...,p; r=1,...,9g%2 B3}

.2.1. TF-IDF TF-IDF= £4 &
BE FA49 F o vhajg| st gAlol 7|28k glv} (Lee$} Bae, 2002). TF-IDFeo] 3} 715
A 2 AFE3H] 93 94194 7154 T 4 (2.3)3 2ol Aot

—~

Lid) =w G)=tog () (23
yrie 8 EAA 228 jHA fo]o] WAYRIE (term frequency)©l™, G(j)3S IDFeRL
DF(n,j)% n7H—/] —"/‘1 Z jARA 207} 238H FA9] 4(document frequency)E UERY L

olth. A (2.3) 21 o] Rl DF(n,5)7t 04 A% n7le] A 0A jHs] £
7} o WE %Zo]— BhA] ore Al—:il—o]tlg yi ok =3 00] H7] w2l g2 022 Z}—r?ﬂ"—+ DF(n,j)/n-&
AA nAfe] BAlol gk AR gol7 3E BAS] 9 nl&olth o] v]go] &5 o] £4°
o] %%‘5‘_‘:}— gu7t Hi1, o9 FLEE WolAlBg A WES st o] JFFS S0

7 e =1 WEe melsict
TF-IDF= 543 4014 o] 588k 8445 siFdEAY 54¢] He §ojolug 2 7%
A5 deth Y BE BAA S8 $R_E7F W&ol logl9 = 7HA 715171 00] €
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S o8 Sol o Bl S W AUAQ fole) ApA 4HALE A Holw e
700l ¥ ol AN AL 5 dee @t

2.2.2. TF-IDF-ICSDF IDF9 tA L 7)d BAof thafA Tt o9 tEAL vl 3t = 24
9} gof Atole] AErvtE AL F 7HZ1]’:-4 ARE BN = BA "] dt. o2 HAS1A} Ren
Sohrab (2013)¢] 47l8F TF-IDF-inverse class space density frequency (TF-IDF-ICSDF
Aol thell AWg stz k. TF-IDF-ICSDFo] &3 7584 2,2 A&87] 943 A
7 T A (24)9) 2ol At

LGj) =yl () =log (ﬁ) % log (%) . (2.4)

Al 2.2.18A9] TF-IDF go] 71&x]d] /HAEe] ARE Hostr] s 271H 22 log(g/CS(H)) S
FalFd HA o] & ICSDF gkl HE2t) o537 /Ao tigt AR E dtedstr] A3 2 QAo A
N Fgo7F et = &2 FAE tha3 2ol FY it

cs) = - 0. (2.5)

r=1

I

_IB,V

4 (2.5)94 g= EA-&o =g L F AL Foltt. dry2 jHA Zo)7t 7(401 ok Holgt= 1

ehd rAA AjA O E0] e AL —’Fol s e rAA RA W] & 240 5 gtk CS(j)=

class space density2] ofojo|m zt JRA|ol|A s §o7F et E9| IAlE Altdo. TF-IDF-

ICSDF & stute] 7HAIE distshe §ole o /MAlCIA 7ha4 Sdste AEo o w2 7FA7 +

ofst7] wiEell AL e 2 yehd & Qe 7S Alolth st dTiF oz taxide] flar o

W Uehbs Solel tisliAl CS(j )mO AANBR W2 7SS 7 Hol AAEe daske &
& sk Ul JolA it Z2I3E 7HAA

_‘E.
ol

off

mlo

—=

2.2.3. TF-IGM Chen % (2016)2 TF-IDF-ICSDF &9 7152+ 70A] U (within a class)2]
AR Ashe 7HEEAolBE JHA WellA #4419 7t 755 ‘)rE‘er* A JHA e F &
Aol so) Aok 2 ) ANEE FEHE Selol HEsel & ARE U] ojsiTkn FRALt 7|
A ZHacross different classes)?] #Foz A S o] 7152 Chen % (2016) o] 4278k TF-inverse
gravity moment (TF-IGM)+ 7NA F+5& B} Z&sA A4ksks £ 7 ojtt. TF-IGM] £
&S 4 AR AT AAE-AGH AEA e A (263 2o] eE

Le(i,5) = yij,  G() =1GM()). (2.6)

TA-8o] =g E YolA &ojol thel 7S A s 94 yi; ol 7FeA G())E Folshod]
FeAs i e AP 7 A IGM2 vt 2ol Aot

. da);
IGM =14+ A X = 2.
GM(j) =1+ ng:1 0y < Ros (2.7)
4 27014 AR Bol7k Hols o Wolzhe et Al Aol Bol i BAY S dyolm
2 A Qe T BAEY v dij,dy, ..., dg;0Ith ol WRAELE HE3H d(y); > do); >
C > digy; B UERE & AL, dgy; = jHA &7 2FE A Foll P 'eol 28 249 £E
guistty. Ry dij, doj, ..., dg; 5 €HE Yulshes Aola, A A= I <HE F &3}
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Table 2.1. IGM calculation example

Object Term 1 Rank Term 2 Rank
Obj1 ERRRCO00O000 1 N 4
Obj2 EROO0O000000 3.5 EERECOOO0O00 2
Obj3 ERCO00O0000d 3.5 HEEEEEEEN ] 1
Obj4 BEROO0O000000 3.5 N 4
Obj5 EROO0O000000 3.5 I 4

Table 2.2. Document-term weighted matrix generation scheme M1-M6

Local weight Weighted
ofc & ‘;V_elg Global weight function Term weighting scheme elgt .e
unction matrix
log (5777 ) [Scheme M1] TF-IDF 71
Yij log ( 5tz ) X log (=) [Scheme M2] TF-IDF-ICSDF Z2
IGM(j) [Scheme M3] TF-IGM Zs3
log (W) [Scheme M4] RTF-IDF Z4
Yl log (W) x log (70 ng) [Scheme M5] RTF-IDF-ICSDF Zs
IGM(j) [Scheme M6] RTF-IGM Zs

AE 23 7} Al (adjustable coefficient) 24 5.0014 9.0 Ake]9] g 7HATh B AFoHE =3
TFsAFE 7002 R3S o 7P 2 237 vEbstTth

& 5o] 919 Table 2.13} Zo] FA-&of W= Lo 5702 WAl ztzt FL3tA 1070 &A417F
A2 AMAA EA 8] Term 12} Term t27} UERd EAQl =71 ZZ; {4,2,2,2,2}, {0,4,8,0,0}
Y uvebgtir 7S shAk webs b golk yEhd 249 9= 4 {1,3.5,3.5,3.5,3.5,
{4,2,1,4,4}°] Atk AAHOE Term t27} AAA 7HAE Hhizske §od= & + A HAES H
oA e & 5 Atk 4 (27)0A 24 75 Al NS TR AASte] ALleHE Term tof thEk
IGM ZH2 147x4/32 = 1.875, Term t2°] Th3H IGM 2 147x8/16 = 4.5% EFyE7] w]j &) Term
t2 o thEH IGM kel =7 e & = ok ol F3l IGMRS 7HAIE thEske &olodl o &2 7
SHTE T Hol AL o B 7EE Toe Ae & 5 Aok 22 24 A duFE A
7 745 349 IDF, ICSDF 2k Term ¢19} Term 20 thall Al BF 14272 £ 71544 S
F7] w2l HAES FEsket gelFelA] e & 5 vk sHAN IGM g2 F §ofofl dis o
€ 7ATE 77 Wi AAE T2k vl JdolA R A= é & 5 ek

Chen} Zong (2003)2 &0]9] WA= of ot Al ¥ S 01&3}‘11 Nakov 5 (2001)8] 21 AL %
HET A 25700 ol F5sAY F2 235 7HAES B vk Ak A duE 2E 7
o Li(i, )= i8R 2A0A 23 jHA §oi9 ‘?:}*HEOJ yi; = IHZ ARk & AFollA
yi; S dFES E017] Al L (4,5) 8 Awe A Jyol ol ol AW 94 7154 I
§£ Foz 233t} o]gA 233 75 2ES RIF-IDF, RTF-IDF-ICSDF, RTF-IGMo.2 Aj§
A gejgith weba] B Aol AR BE §0] 7k Table 2.29F o] F2E 4 vk FA-&
o] Mz o] MI-M6S 257 283 FA-&o] 7I5HL S Z1-Ze & FOJ ST}

2.3. 2M-34410] JEH
-

22800 AR £A-§0] AFALEL £A-Fo] NEGDoe] BE §olg EWHTL Y7 WE
o A #7231 09 Zhe] WL B4 (sparse) APolth. Aoz FA9] SHT Gole] £7h v



270 Ho Young Jeong, Sang Min Shin, Yong-Seok Choi

15

o0

10

Average of term welghting eccre
5
L

o 4

T T T T T T T T
0 2000 4000 6000 8000 10000 12000 14000

Tems

Figure 2.1. The process of finding an elbow point.

27] WEoll EA-80l 7HeqE S e BAS o7 Aokd B2 AlZde] 2253 £4¢] A& Ast
AlZlE 4ol Btk &olo] £5 FojoF ok oz BH di4e D3N ATL, A 75 29 4
+ 2l AT UK 4 Q7] wiolth
AiolE AAs= ZAHdS HAE wloloA oJu] FH FZ(feature selection) E 8o ZFE
& (filtering) o]}z st} Cho 5 (2015)2 EA-8o] 71538 ZoA ZF ol50] 2= IFF 7=
A At = A7 545 Zaske A4, E8 X AF (elbow point)< 71E OE 2SS4
she e Attt A A o] BEetA] ¢k wole s ok AEA Ao e AES
HAQ Aol Br|lBg Fwa] A A F7F BAske vl mekA AR 5’1“101 7F gebdih
Satopaa % (2011)<2 Kneedle algorithms &-§3fo] T2z H34S 2t o] QL FEFA XHFL
2 Aoty webA B 7 A7 FAA Weke A AF R T £ 9l Hilolg A
She ol tigt Adde RS ¢ ok i) AAFS AT Sl FH P U2 9A FA-8] 7
3 oA 7 &0 B RS E o] FF WE zE AL

2= (51, %,...,%) = %zm. (2.8)
78 94E 2 ol AL o2 WHAE 20) > 22 > ... > 2, Zom o] HlFer O

)
[kl
it
|
i
ol rlu

o)z A 85 2 AR 703 7y & BB A4L ololFH Figure 213} 2rh
Figure 2.1014 %2 BA18 A3} 2o] Tehzmold A7) olze A7t Heizh H& aehz 4
o AR WFH, F BRA AWOE 17T 5 Aok BEA ARL NEOR 7 ARHS ¥
Aolz ARBT. oF Fol #Y ZeRE BA-040) AFHL X = (v,

o 4 0
oo g Jl

t=1,...¢% 9 Gk webd 22804 AFE Table 2.29] BA-§o] 5B 2y Zeol Sof 2
HY e A48 BA-0 40 AFPBL Xy X2 BBk
3. 22 A

B A7) AE £AL Jung (2017)9] AT A8

it
rO
®
-
a2
e
-z
Mo
tlo

AT B AToA e B4
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Table 3.1. PDF files and terms of Periodical publication by institute

Korea institute Periodical publication Number of File Number of Terms
1 o] AA A AL A(A) AAAT Y 23 4,252
2 SR A AT (B) RABAEY 132 9,899
3 #edLdAAAT(C) AZHLAAT 39 6,262
4 738 ARG 7tAFA(D) 277 A 30 6,790
Sum 224 27,203
Number of terms after deduplication 14,474
Number of terms after delete stopwords 13,980

thdel He AFEAAT7HE FA- QAR 75 2% 267 A77|dos dFozH =9
A 2 A Bokz B4 WS F31A k. 2016\ B9 2kE BV E FollA /@d giE A
NINBES T 22 V1o Ak

L.zt 713&2] Fslo]Al°] PDF 3149 P4 oz g5 o] Aol 7hsd &

2. PDF 9}Q0] 433} ] 9o} 812o] HIAE ZZo] 7153 28 78

3. 7 71389 AFAAE FHACR A A E

4. 71 A Ty HREE shde] 71 2070 o)A B E

of A3et A8 stdS AFsA e T 7B A7) eS| B4 7 Ak ddd
S AL 47 ATV B BAFo g Asgnh zF 7| Bol M) HE BA £
9J3t o]t 3384 T-F} HIAES Sk SlojA AEo] tha RSt wd

d|

“01 S S AR AT, AR AN AT, AL ALT, 254

2 47he] A7AgoITh B AR AT QNN WA DFABE AAALB G oz 7
?i? 249 A7 ATE AL A AR Felshich. @A AT LolA] e
YEe HWARALY OR HARARE AANA LA A3} D AW 5FS AT AP W,

o
P A dZA AT A B DFES AxHAGATE AxATAD SAE FadAT

3

B ARIEA O MAROR ARFVARARAATANA AL FYEL BRI OR B
AR 9 Agtel e BRE £58 & olth. AR A7 Bl M) BIHABE] W5 A
QTP BT THES & 4 gk,

& QFAAE SOl (Python) Z2IFE 01830 2t 181N £ LA POF Yz o
2EES FEHS dEAE TXT stdz Asith 22a 0] 2o A (Natural Language
Processing; NLP)E gt sto] oA 2|3 917]2] Korean NLP in Python (KoNLPy)% o] &3}
A1 P4 A 7)= manl(Kkma) 4 A 7)1E ARSIt Bl2E A8 2 AP3s7] Y5 |
A BEAGNA Holns), EARE, S4EA, AE 9 T 52 AANE A4 29 @G} 2
o1 B0} W4 EAF FOIAE Aol ALTH= Lk WA TF BARE 2230 Folw B8
k. 22 8ol A ke, B, Q' 53 2L @ 24 8] 40471F AR ST, HFACE B4
ARGRE 71 thE A 718E PDF 3t 7iet shdellA F&3 §ol9] /i4S Table 3.12 AEd
o},

e oA FAS} B FolE &= AA o]F2E R =20y o
2 21488 A AN} EASHE BA-Bol MERDS A4aTh. Bagl Aol i AAE AA-

o
o
oo
ok
32
K
-
"y
rek
>
kU
it
3
oL
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FARATE 2% 1) A77|Tln MEGDY ol P FAL 20164 3 5 5o A7 o
71308 Y8 22470, Dol HFSHe &o% 13.980749] WAF §oi7k ALk ol wigoz 44U B
H-gol MEAHe] Table 2.19] M1-M6 L 4851l £4-Fol A58Y 2, ZeS A BT o
7ol 232014 AWe G0l BEY WHE A8 BA-9400) AFHL Xy Ko HFOR SYME

A8l H5A0R FANYESe] 24 A7 B WE RG] WA A)E B HAEA ol

TAE H5e Hux Pt

A B AxE #Hrisked g Uiz A< A5 Er AEE JEE (precision), A& (recall), Fy
A4E olgdith =3 HE7L He WFEE FH(positive) WFEAL 3y, T2 WFEL BF B
7 (negative) WFEeta Rt WF 71 g/d HEE C1,Cs,...,CyBL 3t 17} HE HE
E iR R Crolgta g ) /E W) v e, Mg, B A4 okl o] ot
TP(C,)
P(C,) = , 3.1
(@)= Tpien) +Fr(e) ®1)
TP(C,)
R Cr - ) 3.2
(Cr) (TP(Cy) + FN(C})) (3.2)
FU(Cy) = 25 DCXR(Cr) (3.3)

P(Cy) + R(Cy)’
= o cl&o] dupt AESILE vehlal rAR fFol thE AgEL A

3.1) & A4kttt A& BF A% F AA g 839 vEES YE rtﬂaﬂ HEo| thst A&
HEo st B A4t 4 (3.3)3 2] rHA HF st s A

3 AA HFEY AS5E HUlshr] Y8 w32 HF (macro average)#} BFO] A2 HF (micro aver-
age)= AEE o]&3rh Yang¥ Liu (1999)2 F A& thsf vjaz F=e = £71 AL |
QS W e FUF A x|l vho| AR FFL WIES U W WP JIFE v s FUt

v B

macro ]' g
Fracre = g > R(Cy). (3.4)
r=1

Mazgdd AT 3% A (3.3)9 AE HFol the PSS v ths B

& A oz 4 (3.4)8 Zo] FojHTh

utelag P Fi TS A fsiad vielazgw A8 vlelazg AdE&o] Basit)

A B 3o s TP, FP, FN = ﬂwﬂ 7 ol i AEER AP AL wiek
S Ao g A £ gk vpelaRFF FFES P = Y TP(C)/ Y7 (TP(Cy)

FP(C,))2 A= nfo|az g7 ARG R =39 TP(Cy)/ > 7_ (TP(Cr) + FN(C) 2 A

ME SR el 3

rln

=

—+

micro Pmicro XRmicro
Fl = 2x Pmicro + Rmicro (35)

vlelaz R FASE vlolaz g JEEN vlo|azT AREY) 2HPEOE A (35)9) 2ol
Aelfth, B ATolqe A wRel tie AEE, ADE, AASe A4 Hx 45e B 9
SR ECRCE FCR R ECNCE FE RS 15
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Table 3.2. Performance comparison with M1-M6 method for individual categories

Precision recall F1 score

Mean SD Mean SD Mean SD
WY AARAATA(A) 09992 0.0060  0.7083 0.0599  0.8102 0.0471
S H AAS AT Y(B)  0.8767 0.0137  0.9230 0.0106  0.8978 0.0098
AT HLIAAATA(C) 0.5621 0.0210  0.8839 0.0268  0.6820 0.0167
FARAAFFATAD) 09763 0.0692  0.1820 0.0463  0.3966 0.0689
WY AARAATA(A) 09108 0.0289  0.7982 0.0518  0.8370 0.0370
S H AAS ATA(B)  0.7845 0.0327  0.9769 0.0134  0.8661 0.0185
FZH 2R AATY(C) 0.8447 0.0664  0.5934 0.1072  0.6364 0.0730
FARAAF/FATAD) 09009 0.1011  0.1760 0.0371  0.3894 0.0701
the] AAAAATZH(A) 09651 0.0239  0.9810 0.0222  0.9706 0.0191
S H AAS ATL(B) 09119 0.0183  0.9953 0.0050  0.9509 0.0104

M1: TF-IDF

M2: TF-IDF-ICSDF

M3: TF-IGM .
FZF 2R AATY(C) 0.9683 0.0237  0.8584 0.0479  0.9001 0.0356
FARAAF/FATAD) 09815 0.0237  0.6875 0.0530  0.7946 0.0415
the] AAAAATZHA(A) 09522 0.0194  0.9350 0.0337  0.9379 0.0241
2 H AL ALY (B . . . .001 . .
M4: RTE-IDE = B A74(B)  0.9559 0.0070  0.9998 0.0013  0.9770 0.0038

FZH 2R AATY(C) 0.9758 0.0196  0.9427 0.0114  0.9562 0.0123
AAAZAF7FATA(D)  0.9630 0.0132  0.8038 0.0414  0.8672 0.0297
the] AAAAATZHA(A) 09303 0.0129  0.9622 0.0156  0.9417 0.0106
St H AAS ALY (B) 09078 0.0062  0.9994 0.0021  0.9508 0.0035
S LAAAATY(C) 1.0000 0.0000 0.8711 0.0097  0.9272 0.0067
AARANFATAD) 09575 0.0255  0.6468 0.0315  0.7580 0.0299
e AAAAAFTA(A)  1.0000 0.0000  0.9879 0.0196  0.9930 0.0110
SR AASATLA(B) 09768 0.0062  1.0000 0.0000  0.9881 0.0032
AL A AATA(C) 1.0000 0.0000  0.9328 0.0159  0.9629 0.0093
AAAAFIFATA(D) 09916 0.0132  0.9793 0.0223  0.9842 0.0140

Mb5: RTF-IDF-ICSDF

M6: RTF-IGM
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Figure 3.1. Performance comparison with M1-M6 method for entire categories.
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