ZRDOAE (intrinsic) & FHEEICE T %
W DODhDBE

~ 8 2B NTCIR D —2 v 3v~J
HENEMR S X2 (TSC) £F(C -

e Wt RO i

VATFLOMBUEBEREZODDORFMT 5 HEE, —MICARIEME EIXh T
W3, ZhETCORBPRANRIEMD FEE, AFTHERLUEERLEEHY X T
LOWTED—HE®, Fmeasuwre SOREE*HWTHZIZ L TiHHbhTEE. LM
U, F-measure ¥, TF A MHICHELBONBRE2EL IV EBELETIHS, LbH0
XHERE UTEBRINAZNICEY, YATFTLOFEMMPAZLIE(TSE, LWHHHE
HAH5., AHETE, ZOMEBEEEBETEIVW O»DFMiAEELY BT, 20
FHHECHET2EREITD. F-measure DIER 2B 23 GED 1 DIC utility
WESLKEMAHED, ZOFETCEEMAHAWS T —XERICTIRX N2 Z LN
SHBENRDHB. AFETE, DB23TFFAPMCHITIEBOENEDT X E2HWE Z
LT, BEIEIC utility W EDO K Wik RB T2 HEERET S, RET 2 Wi 5k
2, B2E NTCIR -7 Y avy 7HHEHNZ A Y (TSC) DT —XICEHL, FH
HICHEHTZ2HFELIToERRE, BREFEE, Fmeasure DIEE 2 HI2EEHRE T
BZZEMNHEREINE. KIS, F-measure DB E X RET 2Ol SEO—DTH
% content-based % Al Z B Y E1F 5. content-based % Al Tk, fBE S hi=EHR
DEMERE - D2ETHEBETWEIHMIUEBTH 22, utility I FD < Al I A,
HREANDAMTH LRV, LHIL, ZOFMAET2O00EH BT HEE, ¢
DEEEERNDZ2ODICODOVWTE, ZhFTHoirERmMIARINTVWERY, 22T,
pseudo-utility < 2D < Ffli & H#&RIC TSC OF — X &\, content-based 7 FAli D
RMRPERZICID2EEHETMOBRE LB LU LR, 20 DERNMN content-based % 3T
flifETc 02 A LD ENSNIE, 93RU EDHETEBRFMOBERL —HTHZ LW
Dh o=,

X—7—K: pseudo-utility \< & D < Ffi, F-measures content-based RFFAl, T* A~ HE
BEN, WHRFEM, TSC NTCIR

Some Examinations of Intrinsic Methods

for Summary Evaluation

Based on Text Summarization Challenge(TSC),
a Subtask of NTCIR Workshop 2

HipETSUGU NANBA? and MANABU OKUMURAT

Evaluation methods whose targets are system outputs (summaries) themselves are
often called “intrinsic methods”. Computer-produced summaries have been tradi-
tionally evaluated by comparing with human-written summaries using the F-measure.
But, the F-measure has the following problem: the F-measure is not appropriate
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when alternative sentences are possible in a human-produced extract. For example,
when there are two sentences 1 and 2, and sentence 1 is in a human-produced ex-
tract, if a system chooses sentence 2, it obtains lower score, even if sentences 1 and
2 are interchangeable. In this paper, we examine some of the evaluation methods
devised to overcome the problem. Several methods that devised to overcome the
problem have been proposed. Utility-based measure is one of them. However, the
method requires a lot of effort for humans to make data for evaluation. In this paper,
we first propose pseudo-utility-based measure that uses human-produced extracts at
different compression ratios. In order to evaluate the effectiveness of pseudo-utility-
based measure, we compare our measure and the F-measure using the data of Text
Summarization Challenge(TSC), a subtask of NTCIR workshop 2, and show that
pseudo-utility-based measure can resolve the problem. Next, we focus on content-
based evaluation. Though it is reported that content-based measure is effective to
resolve the problem, it has not been examined from a viewpoint of comparison of two
extracts that are produced from different systems. We evaluated computer-produced
summaries of the TSC by the content-based measure, and compared the results with
a subjective evaluation. We found that the evaluation by the content-based measure
matched those by humans in 93% of the cases, if the gap in the content-based scores
between two abstracts is more than 0.2.

KeyWords: pseudo-utility-based evaluation, the F-measure, content-based evaluation,
automatic text summarization, intrinsic method, TSC, NTCIR

T, TXAMEGHENOREMERILT L I, BENOFMAEIFIEIHFRN O EE
RRABEO DL LTRBINATETCVWS., ZAETRESINCEZENOFTMAEE, A
B9 7% (intrinsic) # & MBI 2 (extrinsic) i D 2 I 21T 5 Z & AT = % (Sparck-Jones and
Galliers 1996). WHIRFfli ek, Y2AFTLOHALEEHNZDOLDE, EICABRLHEAP TS
D2ODMEN D FMT 2 FETHS. —F, AWFMe i, EHEMHELUTARIEZ XY
EIIOBAD, ARV ORBRENEENICEROFME 2D L \WD B X HICED W% 1T
DHHETHD., AHATE, EEGERICZOFMAENERS L, KENKBLNLTWVWDE A
IR FEA, RRICABICBE T WM AKICAREL TS,

INETOEHMONBICHET 2 FMIE, AFTHERUEHIBLEEH Y XTLOHIED—K
DEAFR%, F-measure SO REEZHVWTHL O MAM R FETH-=. LAL, Jing® (Jing,
Barzilay, McKeown, and Elhadad 1998) &, ZE# ® F-measure i< & & 3 & 5% 9 22 374l & 7347
L, F-measure iCid T F XA MHICHEBONB 2 GO XA EBELETI2HE, EBLOXNE
BELUTERINZNICEY, YATLOFMEIARELLENLTZ] LWOHENRHZZ L 2
WLTW5,

COMBEREBRTZ2HEFRZNE TV OMRESINTWVWS. Radev b (Radev, Jing,

t WA TR % LW AT, Precision and Intelligence Laboratory, Tokyo Institute of Technology
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RER, R ER DMK (intrinsic) LA FEECHT 50 ( DH DB

and Budzikowska 2000) &, X O utility & WO BB EZHWEFMHEEZRLTWS. XD utility
tid, TOFFAMOFEICHTEIEXOHERE (FEE) 2 I0BRBETRLEDOTHY, E
fED XD utility 1< ED K BWIHW utility DX & BN TE L0 THMEITRD. LHL, ZD&
SRBEEDTMIBREANDERZATAIREVLE VWS HENH S,

Donaway ® (Donaway, Drummey, and Mather 2000) &, AR D fEK U 7= IE## 2% O B 55 5
EXYMVEVATLOEROHERERY MVOBO Y A4 VE#THMT 5 content-based
BRI B L TS, content-based T T, HESINEZEWNROERENE—DETH
BRIV FEMITETH D2, utility ICED SFMICLN, HEREANOAFAL LW, LAL,
ZOFMEET 20D EMELBTZHE, LOBRBERRIDLONCOVWTIE, ZhETH
DRBRI LI DT WA,

ZZT, AHRETE, £7, utility CESKFMOMBERERE T 2H LWV HEE RE
T35, “BMICEVWEHROEBRICEEINZXFIEVENROERTOXLIVIEETHEZ LS
A3, ZOEOIRZBZICESTE, H2FFAMNCEHLUTCHBOENRDT - ANELET
286, TFANOEXCEEELFHVRLIZLPTETH S O, utility IKHED < i &
BELICEBT2ZENTE2. ZNETOENPFRCENT, 1 T7FAPMCOEHEBOER
RCEMERHMNERENET - ZRBBSFLET L B X, (Jing, et al. 1998)) Z &5, #
RIDFMAEBECHNDE T — XA DERICAHADDAMIERL CHEBRENLEDTIE 2L, utility
PEHBEHERENMME T IVATINIVWEZEZONS.

ABFETIE, FMET -2 Y3y 7 NTCIR 2 DERY T & 2 Y TSC(Text Summarization
Challenge)(Fukushima and Okumura 2001:a, 2001:b) TR E 7= 10%, 30% 50% D 3
DEMEOERT -2 EHAWVWT, BERAKRIKCIVFEMEITD. ZOFEMAR% F-measure I &
SRR LHBL, REFHEMD F-measure K L 2FflizHBETELZ L &RT.

WIT, AWZETIE, content-based & #fli # MY LT s, KIS TSCHOTFT—XEHWT, A
MOIBIAMOMRLHEEL, ZhETHSERSIDAVTVWRVWZOEHEICETIEREZITD.

ABMIXOERIIUATOLBYTHE. RETIE, 7, Zh TRESI N TE =W 2 A
F ¥, IS F-measure DB E OB FEIC O W TS, 3HTIX, AL TRRT 5 Tl
FHEICODWTHHT S, 48T, F-measure LRBET WM AELIEHEL, BRE2#HETS.
¥ =, content-based RFAMHICHE T Z2HEICOVWTERRS. BBICHBLSBOFEHICHOWT

PUAI

2 BEME

EWOARICHE T 2 FMICOWT, Jing ® (Jing, et al. 1998) 1&, HALH 23l HiED 1D
TH% F-measure 2 £ Y HF, ZOMBEREVWLSOMEML TS, Jing biE, YAFTLDE
WEAMOBREOER L ZHBLOBBICEZHME, EMEMHLUTCARRIZAY 247k
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DBEDAAT DERPICIZFMO 2 2 DFMAEESITL, FMERCHELEXZER
PFRAETHZZLERBTVDIAN, TOMBELRILEBRD2DDEICENT, ZHLETOAM
DEBEERAWEFMAEIMETCHL L OMEEHBTVS.

o MIER 1(EMEOEICHSFHEIEDNE):

A OHEBREDEKRICLZFMTIE, EXNREELSEDI L, YRXATLOFMANRY
BTE., ZOED, REDEWNETYRATLAHOEBORKE2TIRKNILEOEED
Z2OMNIEMMNES.

o FIZEE 2(F % 2 b OBEBEMER OERAIH):
TEAMNFICHLOABREZEU XN EBELT 256, EHELDOXMNEMRE LTERE
NEMNIKY, YAFLDOFEMIZTAKELIEHRT S.

INET, MER 1(EWRORALICHSFMBEDOLL) ZMHET L2V ODDHEMNRRS
N TWa. Mittal 5 (Mittal, Kantrowitz, Goldstein, and Carbonell 1999) i&, ZERRDEWIC
FBVAFLOFMOBNVICEHLT, SEIELEHNRICSTIBELRDELET, FHRRE
DFMTHNSNTWS 11 ROEHRE (11 point average precision) D & 212, HBOEKHRT
DHEEDEHL UTHRERTINETHDLLTWVWS,

T, O-NAELTEFFAMNESGOEVWHIEEILBE*EZZZDD, O—-NADEY
DURTEIEFHBEELULT, SYFLLXEBRUTCENEERLEEAEOBERER-25
AV LTRINRETHBLERLTWS., Z2LTC, YATLOHBEFIMT 2545,

y_p=b
1-b
(22T, pp by PRENENYRT L, R=2R54 Y, MERDY AT LDHEE) D& DI,
NR=2AF5AVEHAVWTHELEBEEZEHVWLIRETHELELTWS,

— <, F-measure CEXNDOHEL2FMIT 5286, N—RAFA VIE=EHRLZZIHZ LN
TEZED, ERNRPIREIRDICDON, F-measure BRI REL RBMHAMICH L. f>T, N—
ASA Y ERWTCHMEZMES 2 LR OFMAEIE, Jing 50OHEHTHHERL 1 OMHBICIE
EHTH2LEZEALNS.

—%, HREEO—BOEAE JLT5L, JAENYATLOBENEREEXA SN, &
E, SYTLCERLUEBEOKE RITREEXS. 20EY, Radev ® (Radev, et al. 2000)
B, Mittal D EARIC, YAFLOEEEHIMEERTH, YBICHESLEESERICHN
5DTERL, ZALOMETERLL 2HE

EFRIANETHDZLLTWS.,
[ 2(F % 2 O BBRSUE 7 ORI ) 2 BT 5 HEB VO RBEIATV S,
Jing & (Jing, et al. 1998) i, AMIAERL BB X 2B W THMEFT2 DB, EME—HL

4



RER, R ER DMK (intrinsic) LA FEECHT 50 ( DH DB

ESEEME 1L, —BULAVWEG 0L UTHEBE, BE2HETIoTERL, ERBEHRZ
MO—BOEALUTHETZFEERRELTWS., i, sAOHEREHR IA, 2ANRZ
NEN—HUTCEBRUEIDNEETZ2HE, ZOAETOFTMAETIE, WiEE YT LNER
UESEEMB 1GEEBULEOBREFBRLTVEDT), BETE 0L 22N, BRETLH
BT}, Y27 LOERBE, BETE /5 BETE2/5805.

Radev 5 (Radev, et al. 2000) i&, X ® utility L WO BREZHWEFMAEEZRLTVS.
X O utility F, XBAZOTFFANOFBEICHLTCLEOREBGLENRTHEDERTRET
HY, [0-10]DEE LB AMMNBRUEZEEXZHWEZNE TOFMAEIE, EME—H
LEBHESE L —BLanWHa 0 UTHBR, HEEHELTWED, utility K& F
fili fl i, 27 LWNERUEZCICH LU TAMDNEY 2T utility DM %, EMEDO IO utility
DB TH > EEE UTHET S, ZHhETOFMAETIE, VAT LNEBRL EREMRD X
F, 2LFMAEON RN ZDICH L, utility IKET K FEMOBE, Jing O H kL ARIC,
EPLAREMTHLZOXN D2 BEOEEE*RB OB, TOEEEICKN T 5 445 1Y 4 346
BONDZENRERD., EE—DERIBELEL, ZHhEFILN—HITBIZILEERIATVWEZ
NETOFMICEAN, EMDID utility I D B WVWIEW ytility D X & ZH T = 2 » T FHAili &
772>,

Donaway » (Donaway, Drummey, and Mather 2000) i&, 2 O FMi GEERREL TV
3. —2i, ABEIKS, YAFLKH, TFAMNOXKCINTIEMEZDITFSESL EDICLT,
ZOXDOFFH B UTCHEMEITRD FETHS. Zhid, ZHETOFENTFAMNFOX
FEE/FFEEO 2OKSBELUCHMICAAL TV EDICHL, FFXMHOXBICHEL TH
A32ZLil#HE T 5. Donaway PARET 2SI —D2OMMRER, AMOERL = EMRE
WOBREHEN NVEVATLAOENOREHERY MVOBOaY A VHETHMT 25
& (B, content-based %2 #fli) T 5.

Donaway &, Z 0 2FEBEOFMREIC Z 1K TOFAMHIETH 2 HFHBICE D W = F Al
A, ZADEERRICEIVEHE, REFLTWE., EROBBRICEINZHEFIENERE B
WKER->TWTE, NEDEBLEMMEKEHLTWEDOTHNIE, EOEMERE DR
EFAVWTHEBAE LD RFMENESNDELENH S, Donaway D&, 4 ADBEMERE DIE-
EHBRERAWT, ETBREVWSOMDORETENEFEML, REBICHEMMBEDOHE 2HFH T
W3, ZOHE, content-based % #Ali WA DEF & D ILEIC & 2 FAli HiEL LTI, Jing ®
DEBIHMBEE2ICHTHEMAE L ER-THBY, oL LBATVWELERSTTVWS.

1 generic REWN EBZRX=HE, TEAMNHTOXDEEEZRLTVWSLEX TR,
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3 pseudo-utility (CZ D ( §fh

AHETE, D2TFAMCEILHEBOEWROEMT —FEAWSLZ LT, utility <&
D < @il & R ICE BT 5 K (K&, pseudo-utility i 2D < §ii) # R T 5.

BIAEHBFER N, BRED 1% 1% %01 < ro,rs < r3) @ 3HEEDOEMRT — &
DEETZESR, TFAMOEXE ()P EHNCEENEX, 2Qr%cEEEnzny
ro B X FEND X, )R X BFEN RV 3 RICBEENDEI, (A)r3RcBFENR VWD 4
BECTONZ2 Z0BR, TFAMOFHECHTLZEXDEGEN 4BETRINET —
BEBRABZLENTEDEYD, 4BFHEORLE A utility ICE DS FMAELHATZ 3.

K IUCRTHEH VT, pseudo-utility PFHEFEEHHAT 2. & 11, EHL 10% 30%
S50%0DEM T —FEHWEBRICODWTABRANTWS, £1TH, S1-S10D 10X Db TFF
A MCOWT, EXREIC, EWEREL 200K Y AT L (System 1 & System 2) W ER
VEEEXR PTRLTWVWS, $k, ZITREXDEEE w & 1/EHR L UTHETS.

RICBWT, BIA W System 1 DEHHR 50%DEMICEWT, System 1 FEEIL L UTER
UZ%Z 53X (S3, S4, S7, S9, S10) D> 6 33X (S4, S7, S10) A —HK ¥ % =, F-measure &
0.6(3/5) &®%. —7, System 1 AR UL 53 (83, S4, ST, S9, S10) PEEEIZH TN
0. 1/30, 1/50. 0. 1/30 TH 5%, BEEORAIE 0+ 1/30 + 1/50 + 0 + 1/30 = 13/150
B, i, ERHERETZENR50%TE S, S4, S7, S8 S10D 5XERRLTWS. Z
DHEDEEEOBAIL 1/10 + 1/30 + 1/50 + 1/50 + 1/30 = 31/150 £ %2 5. pseudo-utility
ik, Y2FLOBRUEXDEEEORM EEMERZTOBRNUEXOEEEORANTH -
TEAMLLEMTHY, Zof0gE 2150 =0419 L2 5.

# 2IC, System 1, 2 ® F-measure {8 & pseudo-utility fEZ R 3. & 2 BWT, ERR
10%IC 8517 % F-measurefE & pseudo-utility FEE2 BT 2 &, EYB5DY AT L% 10%ERDIE
BTH5 S1 TR S4EERLTVWEED, Fmeasure i 01025, 22T, S41 30%%
WOEMICEENTWEED, SILYVIEEEIEWDY, HIEERERERESTAEXT
HHLEZLND. ZORDOHE, ERER 10%TIE F-measure fIZ 02 1 UMY FR WA,
pseudo-utility ICE D K Fli T, ZDOLI X BFMONKL T 2HZ LT, &Y @Y kM
HEBIC RS,

Tz, EWRS50%CHT S System 1 & System 2 DFERELBT 2L, LBEHBERNLE
EXDOE 3D 50%ENDERT — ZICEENTWB EYD, Fmeasure Iz HIC 0.6 TH 5.
ZMD3IXDDH G4 L S10 1 Systeml, 2WHEBEL TEIRLTWS A, #D 1321 System 11
ST(EEE 1/50), System 2% SI(EEE 1/10) EBHL TS, 2V AT LANFAKOEMI &
HHLTWEIHATY, RCEELEZEADNDGX (ZOHA S1) FHHIhTWEIHEALEST
RWEHE L OXBIMN F-measure T TE RV, —7, pseudo-utility ICFED K Ffli ¢k, Z D%

27EEL, rBOEME ro %D EMIC (7‘1 < 7'2), ro% D BEH T 3% D EHIC (1‘2 < r;;)@iﬂ‘f‘«\é ZeMNEifRE D,

6



RER, R ER DMK (intrinsic) LA FEECHT 50 ( DH DB

& 1 pseudo-utility i< 25 < FAifi D Bl

ET — & HEE System 1 System 2
10% | 30% | 50% || (BEE) | 10% | 30% | 50% | 10% | 30% | 50%
St |+ [ + | + 1/10 - - - -+ |+
S2 y - - 0 y y y y y y
s3 | - - - 0 - - + - - -
sa | - |+ |+ 1/30 + L+ |+ ]+ |+
ss | - - - 0 - - - - - -
S6 - - - 0 - - - - + | +
s7 | - - + 1/50 . - + - - -
S8 | - - + 1/50 - - - - - -
s9 | - - - 0 - + | + - - +
s10 | - + |+ 1/30 - + | 4+ - - +
£ 2 F-measure & pseudo-utility I &3 < FMHIC & 5 ¥ X F LD L4l
System 1 System 2
F-measure pseudo-utility F-measure pseudo-utility measure
0 1/30 0 1/30
10% 0.000 (I) 0.333 (1/—10) 0.000 (I) 0.333 (1/—10)
p) 2730 p) T/10+ 1730
30% 0.667 (g) 0.400 (71/10/4_ 2/30; 0.667 (g) 0.800 (71/107 2/30i
3 2/30+1/50 3 1/10+2/30
50% 0.600 (g) 0.419 (—1/10 +2/30 1 2/50 0.600 (g) 0.806 (—1/10+ 330 + 2/50

A System 1, 2 ENENICBWVWT 0.419, 0.806 & FfMEICEHEAH Y, Z 0 TEHE DX
ROFBENDZ RSN B.

4 FHEA LD

ABFTIE, pseudo-utility K E I FMOEHHEEFRL DI, TSCHOF—2EHWT
i %2475, 7=, TSC T content-based RFAMA Y XA F LD FAlI FED —DICHRHAZINT
WaMN, ZOFMEREZHEY, content-based RFMOEZHHEICOWTEMRHF T 5.

AETE, £F, 418 T TSCORES X OFMAEICOWTHH TS, KIS, 42fiT
TSCOTF— B EHWERARAEDDHIICOVWTRNS,

4.1 TSC [ BT %M

TSC i, EWHRICETL2EEOHBEPHARET F A MOEMICE T 2 8 0 A5 &
PAMEEDOHBILEARNICHESRZEDIITbAE, E2ENTCIR V-7V av 7o
A2 THBH. TSCTR IBEORENREINTVWE N, RETIXZD D B5AW (intrinsic)
LFEMEBHLTCNWS 20O0HRE A-1 THEECHHBERN) & A2 TAHOBEHMERERY L
HEBEETHBAERN K2WTaENE, &b, HRCHETOIFMSLITZOMOFHICODWTH,

7
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(Fukushima and Okumura 2001:a, 2001:b; ##, 24 2001) 2ZE .

4.1.1 &
C PR A1 BEECHIH R

BB 30FEND, EWR10% 30% S0%CEEXEHMET 5.
c R A-2: A DB HERER & R 88 B

BB 30FEENRIC, BEWR 0% 40%EEARWIXTFHTEWEERT S, ab, EY
4> A plain text TH Y, BEXFHRUANICHE s TVhE, YO0L>BEHTORDRVE
B, BREA-1ILFACYRATLOBANS X T ERYBKRWT, plain text I THIX, FTE A-21C
LBMTED.

4.1.2 BANRTXZ B

BHFEH MAEB IV OREMND 15FHFEDD, HIBEIBEINTWS. BEITHMEND
600, 900, 1200 XFLAED 3BEOE S OHERLZEN, 98FEDN B IF 1200, 2400 XFLUED 2
BEORIOEFANBENLTWS.

4.1.3 FWAZE
SRel A-1
HEALIDODYATLORBEFERIE, BEEXHHBICESWTERINEERNTHY, ARNE

RUEEEXLOBO—REL2ICTMEITRD., FMRELLTE, UTD32>2HWS.
VATFLADNBAUEXDONTIEBRD X DK
[ ] ﬁfﬁ$ = S~ > ™
ABRBPBALELERDXDOBRE

VATFLMNBAEXDONTEMRD LD
VATFLARBAEXDORE

[ ] EE:

e F-measure fE = %@%ﬁ%%
CHALDER*BERHRITLICKRDER, FHLEDIDOEHRKHRERL TS,
TE, R—XSAYVYRFLELT, UFD2BE2HWS,
e Lead:
AXDEREMISEHRL U THESINEXBETH AT S.
o TF:



RER, R ER DMK (intrinsic) LA FEECHT 50 ( DH DB

AXDEXZLICHEEZED TFOMEHEL, ZORA70HEWX EEHREL UTHERE
SNEXBETERTS., BRUEXETOXOHBIEICRLTHTT S,

SRR A-2
(i) E&8TE

%7,

o AR DR L = EZ M il HZH (PART)

o AMOHHMEKEW (FREE)

o 1YATFTLMNEHLUEKR (SYS)

o Lead DN—RF5 A YV AT LDKER (BASE)
DABEOEHEHETS. ARKCATFAMNDABL TS, BHFME 14)CTTFR
NEBEMEREFALATHELY, RIS IFFAPMLULTHEAPTVWAEI D] OBEL, BT
FAMNDEERABREARERLSTRLUTWEANED D] OBED 2HEILEHEFMELTCH
55, Fiilx, HAPTVWBLOND, 1, 2, 3, 4&RY, ARKCABRDORKTRTREVEDOAND,
1, 2, 3, 4 k5.

(ii) content-based /r FFf

ABEDERLEEHBS LY AT LDOMER L EENZ L BIC, Juman CEBRBEN L, 4,
B, BAH, RESEELMBTS. 2L, ABOERLZEMRER (FREE & PART) O H#
EHENRY NVEVRATLAOERYOBREFHER MVOMOEBREHEL, COBENANE
BER—ZTHBULTWE 2 WS MEEZ KD S (Donaway, Drummey, and Mather 2000). N7 b
WVOERIE, FABRED tfidf e LU, idf DFEICIEK, FRELFCEDEHHE CD-ROM('94
or 98 NRTHEEF U BBEMFT LEFHREH VS,

b, BEA2ICBENWT, AHOERTZEMIE, (1) AN EBHERL EZER, (2) AH
PEEMFMBICEVERLEZEHO 2BENH Y, content-based & FAli 13 Z DT HICH LT
o=,

4.2 FHEAZEOMMT

pseudo-utility 1<% 3 < #Ali D E %h ¥ 2R T = HICE, pseudo-utility ICEE D < FAli & utility
WWED MO K, &V, F-measure & pseudo-utility 1D < FAli D LB 2475 BBV H
2LEBEZLND. LAL, RBICEBRNELSBY, utility CEISSFMICHWD T — X DERKIC
I B BRI ST < A R T B o 2 25, ABF%ET I pseudo-utility 1< 55 < F A5
EEFREALICHEAL, Fmeasure L OHBO A EITF o=, 4218 T, FFZOKERIH>WV
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T#HET 5.
WIS, HEA2DHERE2HWT, content-based R FEAfi & EBFEMDO L 247 - =, K
RICDWT 4228 TR 3.

4.2.1 F-measure & pseudo-utility ICZ 3  FHlD LB (FREE A-1)

9, EZRICEDEE pseudo-utility ICE DS K FMMAEMICEBELTWDE DL, WOADF
BICH o> THANTHE. B 1, pseudo-utility D < FFAHANE 2 ICHEE L = A TH 5.
QX T7Y7ICBT 24 XER) KHITLIHEREND, ERHR 10%(1X) THEX &%
WUEYRATLOHMARRLEEBOERTHL., Z02XF, Y55 7Y7IKBWTTSA
AEENBELTWS] ZeE2RULEMAITH L. F-measure IC & M TIE, YA FLIFIE
BXEBIRLTWRWVWDT, F-measurefBid 0 &%d. —F, YAFLDERL X 30%E
WICREEN T2 LD, pseudo-utility 13 0.333(j457) 25, —BUC, HEEF 1EFK
EENDIXHT 10 X220 XAHLHTHY, ZO5HE, BHE 10%DKITERIA 1-2X LA
BRWI ZOEIREGE, VATLANHLBEEELEREGALXNEMBELTVWTY, REE
A E N R T X F-measure T2 < SIS KBS nvirwv. — 7, pseudo-utility iICF D <
FAETIE, 10D LSICHL2BREFMEIC KRS ND D, LVBET LY RT L O T
ThADLEADZENTES.

B OB % ART. EBF 940715208 I BWVWT, EWR 0% CIERENIHIE 3 XTH
5. VATLRHALEIXDOO>BE I XEFAEHOERICETENTWS =, F-measure fE
F0333LRkoTWd. =%, YATLOHALEIXDSH, ERCEEIATVWARWVWEY O
2XD—FE I0%PIEMIC, B —FH X 50%DEMICEETNTWS E=®, pseudo-utility i i&
0511 (MLOLELSE03) p o T B, EMLYAFLOMAELBRT DL, ERO2XHKS
o TREDPHEERR AL R -oEHE) OEREHAFVZATLOEHND 2XHE 3XHIKRST
WBZEeNbhd., DY, YAFLOMMBUE 2 XIEMRL 2XH)0HoE#RE RS> TW
5. ZOXO eV AT LANHMTEEZ L% pseudo-utility TIRBEHICFHMTETWS
ZrARETHILEDILS.

B DHEND, pseudo-utility iICEE D K FHA, Jing bOHMWIT2MER2(FF A M
DEBELEFTOZBRME) 2 H2BERBTCETVDILEALND.

I, F-measure & pseudo-utility ICE OIS FMEHEH L EFHREV AT LIICE L HE.
HRERIBIVRAKCTRTL RE ALK 7TEEK 10V RATFLAZMLTEY, RHFO IX IE
ZEVATLDID %], ¥, AFKOERZ Y AT LI E Y YaTRLTHS.

F-measure & pseudo-utility i< E S < Fli D&Y 27 LDJEM % 8T 5 &, F-measure T

TSCTF—RICBWT, BEME 100 BOBREXREFOEMIBITELEN 1,2 TH o=,
B, FHMHOT -2, HE10ZGEHEIRAVWLESF (940701189, 940702187, 940716331, 980203053) % Bk
R2WBE|FEEANVTNS.
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RER, R ER DMK (intrinsic) LA FEECHT 50 ( DH DB

RFEE T 040702171, BRI 10%(1 X)
RELU: TAXEYE T7Y7, 200 041CiF44% ——RAODWHORBEEL
F-measure f: 0.000, pseudo-utility f€: 0.333
o (IEM
HROTA XABRFRIHHTHIEFTAICEL, RC7VY7TRZO-HFETABFCEARELTH
“HAEFAC R, HRRRERE (WHO) =NEWSOZLREBR=HHRT A INKTO
FSLREDOSAT ) - v -V UELENR—-H, BRLE.
o (VATL)
ANACHBETCTHI M BETEHERI A XAFEL2MIC. RAFORBRIEEETARREL T7Y
FORBBEERIZBEATAAULEY., ZOOOCHICEUEHED—-—FHALU LIRS L RA
Fhad) tEELE,

X 1 pseudo-utility ICED K FAHEAD < BEH S EH (TF)

WEEE: 940715208, EMH: 10%(3 X)
AU k25 MBETREN] —— K2 - XHBERE“"HOFZOF"
F-measure fE: 0.333, pseudo-utility f&: 0.511

° na:
%ﬁgm:vﬁyﬁﬁ&u——@ﬂﬁww%ﬁwﬁm%ﬁiwﬂiﬂﬁﬁ%®@0Ma&Zrﬁ
TREEN] DBRAIC R TWS,

ZOUVEBEICARNY TEMT LD L, REDPEBFER B RoEHERETWS,
COLEHZDERICHZ2DON. BHOHEITREEN,

o (VYRTL)

BWVE =R YD ERN——HBHEVOFHEOEMPRZOHE T REFHEOMOMAR Y T8
TREEN] DBRAIC R TWS,

REMZEEF, Z0E., FHEFICHZOEHAIXPRIZ IO/ SLeRABE IR E,
AL +UE., EERACEVWERENDOXBREMBT 2 —F. BEMROBERISOHE R
2. BHHIBTARARZEVICRYELE,

Xl 2 pseudo-utility ICZED < FEAHA D < BH SN EH (BIR)

BENEN 16, 262 TH BV RAFTALIL 1A, pseudo-utility i H D < FEAl T X NEAL AV L
TWd., 2, ZLOVATFLRIEMLR 1) 2RBEEEHLTCEY, #FTHYARAFTALVE,
F-measure T & 9 6272 D A pseudo utility Tk 5fICR>TWS. 22T, ZTHLDIEMDOE
HABIETHIMNEOIDEFARNZED, YATLITL IIOHAERE2LERL E.
VAFLILNAHALEZNEH 90 O ER (30 7 F R b X 10%, 30%, 50%) > b,
Y27 H 1L IIC F-measure f1& [ U 24 pseudo-utility D £2 % 16 MO EMIC O WTH
HLE. 16025, YAFALIL &Y B IDOFH D pseudo-utility EAE < 225 H 1 108, 1T
AEWEEN6HTHoE. REICVATLIL IIOEAB 21T, & 5iE, EFE 980500136 I
BT 2EMR 0% TOHT, KXHF DX ID, pseudo-utility i< £ D  FAiIC HWEEBEE, ¥
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AFLILTNIARBAER, BIUOXOARERLTWS., HEE 1/10 D XHERHE 10%0 E
BTHsd., YVATFTLINBERLE 5 XD BERHER 10RO ERICEEINDE L0 (BEE 1/10)
23 (S44 & S52) B =8, F-measurefHid 041K 5. YAT L TR OMICEEE 1/30 D
X & 13X (S30), BEE 1/500X % 23X (S3 & S4)BIRLTBY, HRLLT, ZOFFR b
I B W T pseudo-utility 1 0.547 2/ T W 5.

=%, YVATLNYYATLTLARICENR 1020 EMRICETENE X (FEE 1/10) % 2
3 (S26 & S43) EIHULTWBH Y, Fmeasure ECEY AT LATIEAUL 0425, YT
LIABAEZRYDIXDDE, BEE 1/500XD 23X (S3L S4)EYATALAILIETH
M, BYD1X (S31) BEEEDN 0THY, pseudo-utility IF Y 27T L T&Y HEW 0.480
IKHE>TWD (£ 6).

ZORFOEEIT NEHEH BWRECSHRLEBEHZ2 6 5FRIAKLIOELHIT THY,
S22(EEE 1/10) R ZOMEREIC R TWVWD, YRAFT L INEAE S50 & 822 D —D D PR
FETHY, HDORETELEREF - EXTHEED, YAFLILITIDOINERTE
EANEDINT, pseudo-utility EICENTELZLERYTHELEXALND.

4.2.2 content-based ZFENER - ETEFME OB — (FREE A-2)

¥ 9, content-based 22 Al D LB AT H L 2 2 TEFMOERICOWTHEBICRNS., KIS,
F B & content-based RFFMOFER 2B L, BET 5.

FEFEOLR

EBFMCAWE ABEOEY (FREE. PART, SYS. BASE) L JEAL O BIfR & & 7ICR
9. #i&, FREE, PART, SYS, BASE ® 4 BEHOEHK A, WE (CONT) B L UFEHP T
(READ) DBLRAICBWT, 16, 26, 36, AMENENICS VIV SNEFHGERLTVSS,
#XY, FREER 1fi% 50 5FAF—FH (73.5%), &K WT PART, SYS, BASE DJEIC
o TWaM, FREE® PART ICIER, SYS L BASEDREREEZTHELEAS. 4HED
EWOMBEERNEBRTRTEREDNICKRDOLICRS.

(1)FREE > (2)PART > (3) VAT LEME N —-5 (¥

ZDE5TF-ZOHEEIE R, KRETEEBFTME content-based 7 FAli D LB #2472

FE8FTM & content-based i 5D L

¥ 9, content-based R FMIHER L FHEHITMOEROHBEIC>WTHEL . #ALE X, EHFT
HICAHWEARBEOERNOFISEED 2 > %8, EHITMIC L ZIEF L content-based 7 3F
5 (EME 20% 40%) X 30 T F R b X 10 ¥ 27 L =600
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RER, R ER DMK (intrinsic) LA FEECHT 50 ( DH DB

R3S BEALKCBIBEY AT LD F-measure &

SYSTEM | 10% | 30% | 50% | total (NEAL)

i 0.363 | 0.435 | 0.589 | 0.463 (2)
1T 0.337 | 0.452 | 0.612 | 0.467 (1)
% 0.251 | 0.447 | 0.574 | 0.424 (9)
VI 0.305 | 0.431 | 0.568 | 0.435 (6)
VT 0.282 | 0.435 | 0.572 | 0.429 (8)
Vil 0.305 | 0.474 | 0.586 | 0.455 (3)
VIT 0.241 | 0.497 | 0.578 | 0.439 (5)
VIII 0.199 | 0.399 | 0.590 | 0.396 (11)
IX 0.358 | 0.420 | 0.571 | 0.450 (4)
X’ 0.268 | 0.409 | 0.570 | 0.416 (10)
TF 0.284 | 0.433 | 0.586 | 0.434 (7)
Lead 0.276 | 0.367 | 0.530 | 0.391 (12)
Ave. 0.289 | 0.433 | 0.577 || 0.433

x4 HEA1CBITBEY AT LD pseudo-utility &

SYSTEM | 10% | 30% | 50% | total (JEfL)

I 0.518 | 0.559 | 0.664 || 0.581 (1)
1T 0.450 | 0.603 | 0.673 || 0.569 (2)
Y 0.410 | 0.546 | 0.641 || 0.527 (5)
VI 0.444 | 0.537 | 0.608 || 0.521 (3)
%3 0.420 | 0.516 | 0.607 || 0.504 (9)
VII 0.433 | 0.560 | 0.651 || 0.541 (3)
VIT 0.401 | 0.556 | 0.636 || 0.525 (6)
VIII 0.330 | 0.515 | 0.654 || 0.495 (11)
IX 0.463 | 0.544 | 0.616 || 0.535 (4)
X’ 0.388 | 0.509 | 0.612 || 0.498 (10)
TF 0.406 | 0.526 | 0.657 || 0.525 (6)
Lead | 0.401 | 0.481 | 0.549 || 0.468 (12)
Ave. 0.422 | 0.537 | 0.630 || 0.530

fli ORNERN—HT2HEE2HNE. ABREOENOMEEE TFREE-PARTI TFREE-SYS!
TFREE-BASEI TPART-SYSI TPART-BASEI "SYS-BASEI ® 63i&Y % % %, FREE & PART
I HIC content-based 2 #Ali CHMERE L LTHWTEY, YBO B AFTHERLUEEHEBHRE
WMTHoED, 6BYDOMEEDS TFREE-PARTI OMEEE TR LES, =, THFAM
BHBRLHBPT IO 2D00OMED» B474 > =W, content-based 72 F i1k, EWHOANERDOHE
BEEZHLZEDICAVWSAERETHZED, LEHIMBERINZCI2EBEOLOEH WE.
¥ 7=, content-based @ - AlifE 1%, TSCIC B 5 1fi Tk FREE 2 E#I1ICLEEE& L PART %
HREILLESGAO 2BETHAELTWS Y, EHFML oKD, ThELOBEEICHITT
IToTW5.,

6 Fmbb, 5EYOMEEX 30FFRAIX 10 VAT A=1500EY OMERICOVWTHAL,
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R 5 FLF 980511036 KBIFHYRTALTL I DEMRKR (EHWR 10%)
RH L. EEH Eﬁ%%‘t:%&tﬁ@b%ﬁ% 6 S mBIBAEDE DR

XID | EEE | 1 | 1T

S3 1/50 + [ + ?’%ﬁﬁ?ﬁk&érgﬁlwa—J@ﬁﬁﬁz BEHWBRIA (79) &
SEBRBLIZEALCELOBBOI LA LTRAV S EVICHEHIT 5.

S4 1/50 F |+ | TEREI VT =] B 19 7ToFICLAMNMA—A— @Bl (CEH63
11A) 2REBBLEALZDOEDOR T L LTRILSE,

S22 1/10 B CHARIABBE DN — A BDE. ZRAA—a—REOMBIT BN,

S26 1/10 FEEXRPRERE CHEE ZEWHIFARY, 2V GIERE M REN
BELBIANSHIHB.

S31 0 ZEBHZIEAND. B OREEMOREI . EHMEVPREELIVVEEE
EVWDHEANESGRIKEI LS. 2EOHMPHGEHM RO CICHRWT
HFESNTWS,

543 1/10 F [ H20EMKI2ZORINOABROAKI AN, 60mMUEEIOAKT KES
EOMN, 20 L 5FEICII20BMRIFLOAIKCLARDTEAY, FIC6 5L
FOAOHLRIAAKIAZEDS, HRCHADRWEBLRERS,

S44 1/10 BRAS - (BT ARAVERBEAZ AL L. BEVERACOLRREA |
HRIVEVHRICLOEREINDQIHEDAE,

S50 1/30 INECOFI YV 7 EEN I M BRERALIEA. BAKL Lo (RRBEN
G OBRIEAERY., EERHHLRD 5.

S52 1/10 2 ITERDOYDICIE 16 oMbl RAEIMERSIERII UEW.

R 6 FF 980511036 KK BT B Y RT L 1L 11D F-measure 1B & U pseudo-utility 1 (EHER 10%)
I 11 |
F-measure | 0.400 | 0.400 |
pseudo-utility | 0.547 | 0.480 |

R T OEBFMCHWE 4EEO R & NEM OB tR

11z 2 L 31z 4 L
FREE | CONT | 69.8%(419/600) | 28.7%(172/600) 1.5%(9/600) 0.0%(0/600)
READ | 77.7%(466/600) | 19.0%(114/600) 3.2%(19/600) 0.2%(1/600)
TOTAL | 73.5%(885/1200) | 23.8%(286/1200) | 2.3%(28/1200) 0.1%(1/1200)
PART | CONT | 49.0%(294/600) | 49.0%(294/600) 1.8%(11/600) 0.2%(1/600)
READ | 40.6%(244/600) | 47.5%(285/600) 8.5%(51/600) 3.0%(18,/600)
TOTAL | 44.8%(538/1200) | 48.3%(579/1200) | 5.3%(64/1200) 1.6%(19/1200)
SYsS CONT 2.3%(14/600) 3.3%(20/600) 68.0%(408/600) | 26.3%(158/600)
READ 11.2%(67/600) 10.3%(62/600) 43.3%(260/600) | 38.8%(233/600)
TOTAL | 6.6%(79/1200) 6.8%(82/1200) | 55.7%(668/1200) | 32.6%(391/1200)
BASE | CONT 0.0%(0,/600) 0.8%(5/600) 38.2%(229/600) | 61.0%(366,/600)
READ 6.5%(39/600) 8.0%(48/600) 52.7%(316/600) | 32.8%(197/600)
TOTAL | 3.2%(39/1200) 1.4%(53/1200) | 45.4%(545/1200) | 46.9%(563/1200)

%8k, ZOHRETHB. EhLhD
& content-based 7 ¥ i A%,
—%, &ICH

» BRI 20% & 40%DWHICEWT, EBAAN O RIR
BOWEHE (W 90%) T—HLTWEZLHHND

BAEEDIC, EHFMCEBRLE ABEOS S, YAFLOEHER-RT

4> (Lead) PE# X, FREE ® PART t kR L PHHICHBEEDOMBEDENTH L LB R
bhd, 2T, RIODHTERICVATLOEHLR-AFSAVICEBL, BBEiToE. &
RERISRT. RISHWT, EBHFM L content-based % F i & DB, K IDEHIFL
FdoEYeR@HNATWARW, ZDZEMD, content-based 2R FAIX, MEICKRELREVWDH 2
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R, A

R 8 EBFAMIC & 2MEF L content-based 2 FAl O K/NHGEN ~H T 2HHOEE (&7 — %)

ER DA (intrinsic) AFFEEICET 50 { DHDER

FREE % %% PART % %7
20%E W | 91.4%(1371/1500) | 88.6%(1329/1500)
10%ER | 89.3%(1339/1500) | 90.0%(1350/1500)

. 89.8%

R 9 EHFMIC &L SMEF L content-based REFEMD K/NEHRA—HT 2 FHMOE &
(SYS & BASE @bbﬁ)

FREE % %% PART % %7
20%ER | 64.3%(193/300) | 58.0%(174/300)
40%ERT | 58.7%(176/300) | 63.7%(191/300)

. 61.2%

3R 10 content-based ? AW fE & EB LA DO NEM & D K/NERIR—H T 2EMOEE
content-based DFFEFED 2= | EBFME —FHT 5
EHOHE (%)
00-01 0.578(718/1242)
01-02 0.771(916/1188)
02-03 0.923(966,/1041)
03-04 0.959(305/839)
04-05 0.964(588/610)
05-06 0.988(589/596)
0.6 - 0.7 0.994(336/338)
07-08 0.990(103/104)
08-09 1.000(26/26)
09-1.0 1.000(16/16)

20ODEREIEKTSE LT, FWEETHID, HEIMEEZR 2ODEWNRILKT 5 LTI,
FNEFEEALRBETEIRVWEZIADZZILNTES.

Z 2T, BT, content-based D FAMAE D 7%= L EHHE (KBE) ICHIsWEEITRo k.
content-based P FMIEDZICEEH L, EDE 0.18IC 2D DER D content-based D F A f& &
FBFMDNE & DRNERE—HT2EHOFEICOVWTHANE, FRER10CRT. £&
Y, content-based D FAlifE T 0.2 A LD ENHNIX, 93%LA LDE G T EBFMORR L —
B2, Thbb, 39U ELOBEETENEFMIT2ILAARICRZLEbDN S,

HIMLBEONERMRETIS, RIRLEVATLDERHEN-25 (Y (Lead) DEH
DHEFRERD S B, content-based DFEAMEDEN 02U ELEDBEHICODWTHNRNTAHAE., &£ 9D
M C content-based DFEMMEDEN 02U L 22 EHMDHEEHR 11ISRT. R 10IKBVWT,
FAHEDZEN 02 A EICR2HAERIRED 59.5%(1 — 2L THHDICHL, YXTLOD
BERHER=-2SAVDOEHOETEEED 14.5% LMW, ZOZ by, KKLlRANE &
DKV ATLDEHER—-2AS A VOERNIT, 2BHNICHREOEVWENTHEZLAITHS.

RICVATLDEMER -5 4 Y DEW L DED content-based D Al 8 D2 A 0.2 LA E
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£ 11 content-based EDZEMR 0.2 A EH 2 EH DEE (SYS & BASE D Lb#)

FREE %2 %% | PART &%

20%E M | 17.0%(51/300) | 23.0%(69,/300)

40%ER | 10.0%(30/300) | 8.0%(24/300)
S 14.5%

R 12 content-based EDZEN 0.2 U LH 2B ECEBBMIC L2 EF L —HT2EMNOHE

(SYS & BASE @ H#)

FREE Z %% | PART % &7 |
20%ER | 74.5%(38/51) | 73.9%(51/69)
40%ER | 60.0%(18/30) | 70.8%(17/24)

E: 71.3%
LB GHEIC, EBFIC & 2)EF & content-based 2 ¥ Al O K/NBEGEN —H T 2 BHOHE %
WARE, FRER 12CRT. RI10KB T 2HE (FHE6000) & XD & EHBND 2V (174)
DT, HEYHBBERETHLLEFT ARV, £ 12 O (71.3%) LE 9D 61.2%L 2 L#KT 5
&, FMMAEDEMN 0.2 A EDE A content-based % F Al D FHED 10%h L& < 23 Z & Wi
BWCEB., LAL, ZORKENDIE 10KB T 2TMEDE 0.21B1F 5 —KE 92.8%F TIK
FE-S>TWaw,

5 fuimeSEDRER

ARHFZECIE, EH DTS KIS D W, pseudo-utility I FED < Ml HEERE L, F-measure
LB EIT o=, £, content-based R Il & BEERF IC & B LBIFM e OREREFHIL,
RICOWTHRHELE.

F-measure & pseudo-utility I D < Ffli OB T, BEHIRATLOHITEZVWLI DMFEAN
FeZ3, EBCEEENTVWARAWAERX LELOTOIABRDOX 2V AT LANMBELESS,
pseudo-utility & # D < Fili T X FAMEIC ZNDARKBMENT WL Z e AEREnE. Thbb,
pseudo-utility < %3 < i iX, F-measure ®2ADRX 2% 2 2D0MERDDI B 1(2) 7F R bHIC
HUOABSEGUXPEBEETZEE, CEOD0XPERL L TERSIAZMICEY, VY2
TLDFMMAREL BT S]] FMBETETVWBEZLHhbho k.

WIC, content-based % FEAl & HERE I & 2 EHIFM L OB OREER, 22 DEHMN, content-
based 8T 02 A LOBER SN IX, 93%U LOFETAMO EBFMOKRLE —-H T2 LW
bho =,

AHETIE, BBOEHNROT—FE2HWVWEZ LT, Radev DDR/ET 5 utility iIC£E T <
T EBELIICEBTEDLZ L ERLE. ARG TSC THERZ N E 10%, 30%, 50%% 37
HOBEWNT - ZEHVWEDR, $#1F, ZOMOEYNROHEBKCODWILHARNILERNH S.

7=, A% THE pseudo-utility I EDI L FHICHWT, XOEEESR 1 /EMHFR & LTE
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RER, R ER DMK (intrinsic) LA FEECHT 50 ( DH DB

BLEDN, ZOMICERALBEEER*RETIILHARTHE. BEEERLDIOKCHRET
NEEYVEWTFMATRICREZMICOVWTEHARLIBERDH L LZIDNS.

AHFRETEBE > TWRWA, Jing > DHEHT 2 MEA 1(ERHROEIH D FAMEDLEAL)
ERETAFMABICODOVWTESHERFLTWIDEND 3.
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