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A Keyword Weighting Model Based on Statistical
Probabilities

MATSUDA Toru, OGAWA Yasushi
Information & Communication R&D Center, RICOH Co., Ltd.

In the extraction and ranking of keywords, the tf*idf model has been the most common
approach researchers adopt. This model, however, uses only word frequency and neglects
other features relevant to determine whether a word is a keyword. To incorporate these
other features, we disigned a probabilistic model as an expantion of the tf*idf model and

confirmed its validity by conducting a test using a text corpus.

1 XL®»IC

HEOHEFRBRESIEROF—I—FHH/ ¥—T—FF 0307 Tk, XHFNRE (tf) X
FRE (idf) »o¥—TI—FEEEXRHTS tf «idf T7N[7] BEHTH o7 (8],

tf
EOXENHABPDARD tf THHH. ZOFRKD tf IZlogz gy B EDHFEMBBIC L 25

BMEBLZLOL, XIBNOHBOEEE2ETHLNLERS, AT, ThbRECLOLEHTIE
FENFEELREZ LIZTS, £, BEOABETEZLIIC 0L 1 UTOMEERA L S cFHELL
XENEE ERFCERIECENEE L RS LiIzT 3, ‘



idf

AT, Bw 0 idf 13, B GEEEES THEM. TORKO idf ICHFBEMBEKIC L SXRE
LiEbnb, A IDEOIBCLASEAR] BERPRTLOLEXS. £k, [2F LTHOHK
LB LAV 8BS OBREERT Shtk ©. TLICHAEMBEIC L SERERLELODL,
idf LABOLOLELD, ARTIE., TNOREOLOPEDELLED TXFHALLHEZ LILT
B, £, BEROLEMSTES LI IC0LE 1 UTOMERS & 5 ICERL L SIRHE £ RHICESIL
XEHE LR LIS 5. | -

UL, tf xidf EFMCIE, UFOR+BRENRD S,

1. D —FBRESF—T—RIZR DTN DENT, ThEWRTIEER (OFE) ICRFELT
W3, tf xidf ETFMUIZ, BRERORELZRBL TRV,

9. F—U—FSuE 7R Ti, F—V—FXFRNORESHLEERER LR ->TND L OH|ED
054, tf xidf TFVIZ. BERELIBRLTHRV,

FIT. F—U—KIFUoX I/ OBERLEFBRLT, tf+xidf TEFAVEUTOL S ITHELE,

2 BEEFWHETIL

2.1 A&t
EFLERMTEH LT, LRMELHANRLT, UTEHEE L,

1. 2—U—FREHORRERNOBOLNDIF—T—FILR VTS 2 RRHRE (AT TRI—U—
FRERLES) Lo TRAL, TheF—UV—FEREOHAICRRIES,

2. MgEE len #EHLL. 5V F T ICRBEES,
(7. UTORLERLE,

1. AABXICREAENEEINBNE, F—U—Fithab LV VEAHREDREIE L[5, L
EBoT, HASBCHL T, BN LHEEHOLTEXI—U—FEML L. TOR1LEDR
F—U—F L LTRIRTS, -, AESRMIEKRICHZF— U — FEHOHIIC X 5 XHEABEDOHIE
LERT S,

2. tf, idf OEH 0~ 1 OHWETH B LHRHPVBTEDZIOT, ERILEEAT S,
3. tf OHEBICENWT, EABOEREEETS (1.

2.2 EFILOR

C BHF—U—FEBICRTIEEE rel 13, XENRE - XU FREE - XEHHE - BER>LEH
Ehaziit+s, BEMEHFRE LTI, UTOZo%F 2,

o EFNML: rel = kp - ntf - nidf - nlen )

ZIT, kp REOQHUEDXF—TU—NRER, ntf BESCIENEE., nidf RERICTEHRE. nlen
REREETHY ., BE REROHNNRRALERTS,

TARIMN LI A L IR 2V OTHEBICIIRRL ZEX 2V, BRIZEEHOLOTH S,




e EFND: rel = nkptf - ’idf -nlen (2)

ZIZT, nkptf BX—U—FRERLEBLETEREIENEETHS,

2.3 QJPI2DWL\T

F—U—FHEMODD ML & HAER - HXHROBIBIIZ. 65 A AERTR QIP [3] £ AWk,
QIP iX, &AL ORI B XTRE - Bl LOBIR2 PICHE B U THBIERMIT 21T\ . IR
EIEBO T/ T, TAEREETHD LWV IBREH TS, ., QIP ik, RA—XFEHhD
BRINIBE. BEEL LV L OERAKERZE L TRVWEMTOMEN Y HLEHF2S,

2.4 F—O—FHE=R

FoU—FHERE, XF 57 -BLO32DV_VEEL FRLESRLELOE L, XFLV
SN (kperr) « BEAVIV ((kDpos) « XL (kpayn) D 3 DDA, LLFOXTITAS,

kp(w) = @ kpehr(w;) ® kppos(w;) ® kpoyn(w;) ()
J

IIT, wj BF¥F—Y—FEHfiw 0 BEOHRELEKT S, £, HEe LKA 3. ThFhf
LROAA—VORATHIN, AERIIIUTOPALBIRLTERT 3.

(1) ¥

(2) WeREGRER
MAyUREROMEROBBOH Ay

(3) mERARER
WA EROMEROBEOHA S Kz +y—z-y
(4) E/ME
(5) BekfE
(6) B#FHYAF

L. ® ELTORERTS,

2.4.1 XFLALDF—T—F R

ARRBE—T —F &Ml LAREAT— 4506, EXFERF—U—F LS TN DRI HIRRLRD,
HELLTBL, ¥—U—FREHESBRINIFEXFICOVT ORI RREREY CARLT, 20
F—U—FEMOXFLNADXF—U—FRERE TS, ARAEOBIUKIL kp 2ROBBORER O
BRELALTHS,

2.4.2 RELAILOXF—7I7—FER

FHRD Z & & MFILVSA TR D, ABRX—U—F & LEEERAT— b5, FRADOESF—
U—FIZFEh I MAHIRERERD, BELLTEL,



2.4.3 #BXLANLOF—J—FHER
RSOz OV T, IHOMERF—T— N HICEZ 2HB L | XEXORY ZTBRAF—T —
R AEBLERIIMEREDZEERART,
2.5 XENRE
2.5.1 I3t

ETL1OBE
EFA1 Tk, XENHES Robertson HERUFK([6) ILLoT 0 ~ 1 OFEAICARS LD IZERL
T3,

_t

2 Al warwy; @)
EFL20OBE
EFA2TIR, ¥—U—FRERLEZE L TERLXENFEELUTOL ) CHET S,
> ph(w;)
nkptf = m (5)
j

2.5.2 F—J—FR#EOSEERIZLIME
X—U—REHEEVRMETHYHTOT, UTOHRBERRET S,

(1) BVHEBEOBRIHANITITATSAIAVEEIC L > THRASA TV Z0IL, REMEOHR
Lady b Lane, HREBESE<RoTLED,

(2) BHABETCEThIEVEBOHABLY & b Ehizw,

ZOMBEORRED—HORELIF— 7 — KM 4] THBER, SRR 2D OEEERHET A OH
MABOFTHNOTFo—F2RY, BECS L TIENEEOMETRHIGL TV 3,

EUOHEXE8TIRVEEDONBABAREOMIE

EFV1OBE, HEF—TI—-FREHRHALEBA, T0XF—I-FREHEZAEZTIRV IV —
REMO tf B, BELOERESITHMEE, ntf 2RO BT, MEERD tf BERATS. ik
HL TSR SHRLCEAIC [HISEFSR) © NUBIgR OXFNFELZMETS LI bD
Thb, EFN2OHE, HRALEEVWF—V—FREHOX—U — NRERY nkptf OHEICHLAD,

EVHEICES SN2V HEOXERAKEDOHIE

EFN]1OBE, HAX U —-FHERENHALESAI. TOXF—V—FEHCEEIhIENF—T—
FBEEDtf EY. HAEEHETEMEE, Rntf Z2ROZBC, HERD tf HERAT 2, HlAE,
TRMEE ISR SHRE LS (e OXENFEEEZMETI LWV LOTHE, EF L 20D
A, HELAEEWS—U—FEFHOX—U—FERY nkptf OHEBIZHIGAL,



2.6 XBEE ‘
HEHANOXEEE L LTIRUTObR2HAWTNS,

PXEDORER idf

U=l (rxamRovER RERE” Y T Kot ©

2.7 BER
EE % nlen = K;ff%ﬁ& DL I CERMEL THERT nlen & LTz,

3 FH
3.1 HMEERBROAE

FERT— S LHBRBRAT—4

5 A #1993 4R D CD-ROM 75 5~8 ALy DR 550 2 |AEBIRINL . 2 ADFHEH (LT,
“kuwa” & “haru” LFES) BMMIZHF—T—-F & Lz, ¥—T—Fid, FHEEOHBT L ERET,
RSN A T, ASUIUATEMIOMEDO B 507, FOMOIEEICT 7T Eh T
5. “kuwa’ O 6~8 A% (374 1) > HHEIHEFRERYD “kuwa” & “haru” O 5 A%y (176 #4) & FFEMIZH
AL,

EAGTOX - K

BHEOXF—U—FZoF 0 7ICELT, 55XED ® “X” (x=kuwaorharu) D A 7 7F—T—F O
#%E NZ(D) . 205 HTi fLE Tl ENE b OOBEE n5 (5, D) L35, TOXED LiIx—T—
Fifficsd 3 < 0 A 527 %—U—F OBBREIL R (D) = 7 | #ERI P5(; D) = TG
&%, DICBALT IS OEHER SRS (i), PE(3) DERKEEY, BEX—T—F DT %L 7IE
A X7 ISRV E B A B, RRRIC. RY, (3), Py, p(i), REy(6), P5,(5) DD &, ZhbHR2FERKEVHD
BRWTUHF T HIELERD, 2T, Va(i) = (REW9(:))? + (PEuwa(3))? 4+ (R (5))2 + (Phor(4))?
E L. Vayn(i), Van(i) bERICED . UTOXTIHEEEZRDDI LT L,

\/—- (3-Va(5) + 2 Vay5(5) + Vau(5) + 3 V4(10) + 2 - V44 5(10) + Vau(10)) (7

F—U—FO—HKLLT, Z2-BLBN K (HHFCREPELDOAE-BLELRLY) 0 28H
NEZLNDDT, Z02200—HKHETROEFHEOBRIEHEHNTW 3

3.2 #HR

Bl — U — NG L B L C, LTOFERELS, 2, SiFRa2 L 2. =541 TH
EELOXBENFEOMED BE T, THAOEREIIRS,

BOx—v—FHEBE | itEgeL | <=F1r | c=F27
TG 0.396 0.409 0.474 0.473

BHRERAT D5 L5 hRARFER Y, EEROHEFIEICIZIN D10 Y =—2 3 U355 58,
LDRDCEFNLY L CEFA2Y I, FREFNOEFATRROFMELSEREC LA bOT, *
DHEBREL, UTOEY THDH, 2B, 22T [ XFLADOF—T—FEER] Ok ) icBRFEUSN



CERBERBENTHD LD, TORBRELFHL T, BROARFEITOARGELAVEILE

E%Té o
[ [“=EFr17 EFN2T
BRRFE CF - npd - BXEROBRF L EEE BME
BRHBROBEOERFE EH)E MR REM
TEL_N | XFL_NADF—U—F R FEERRREN FERN Tmain
BERL~L | AL _ A DF—U — N FESR FMAET FIREET
TBX L~ | XRBE A - FA
®RY =T A A
) BXIERR DA R E FERAFRE RERROFRERFD
TXEREE | B RREAS T ARVEBEOLENREORE | FAET FIRET
BVEBICASShAEVEEBOXESNEEOHE | #8 ("% 0.3) | #IA
XERE IR RN ) LB FIHET FIFAET
FRE ¥—U—F EROE X FIAET FIRAEY
3.3 EE

BHFELARAOR—T —RBEROMBRPENR 1o, Zhi, F—T—FEMERVEATEIH
FTOT, F—T—REHORAMZLAY (£ Ko TLEILDLERALND,
EEICLABERPPRTH o, Thid, XFELV_INVDF—Y—RBEOGRTHHERERIRTE
T, ELRHEEMAZ LBRMECRZEDLEELILNS,

CEHEEOFBIIDRS D o, Thid, FHICAVEF - BN SV D EEZLR S,

4 FER

BEEEEHEFAOLEILL > THEOH ERBLND Z L ERBTE L, XL, SEOFHHICH
W F— ZRRHHRESS0 4L N EN oD T, KBEOF—FEAVWTHELETLERSH S,

SE

1] RER, 98 &z, A% 8. HELE L HOHS—HEFA Lok —U—F HHEORH. MESRE NL106,
pp. 1-6. {HEHLE¥R, 1995.

[2] M.A. Hearst and C. Plaunt. Subtopic structuring for full-length document access. In Proc. of 16th ACM
SIGIR Conf., pp. 59-68, 1993. :

(8] Al . €& - HiE2 OARBEEN Y- 05 BAERITR QIP) . 5 1 EFKRKE, pp. 349-352. EF8L
HFES, 1995.

4] BB 2. EBHF—y—NEBECLABEF—U—F L EEXOMH. 2 BFERKS, pp. 97-100. FBEL
HEL 1996,

[5] /M1 iR, G BT, BIET ALF. BIAHE—U—F 0 aBHhHiE FRESME NLI7, pp. 103-110. fH#RAR
#4, 1993,

[6] S.E. Robertson and S. Walker. Some simple effective approximations to the 2-Poisson model for probabilistic
weighted retrieval. In Proc. of 17th ACM SIGIR Conf., pp. 232-241, 1994,

[7] G.Salton and M. J. McGill. Introduction to Modern Information Retrieval. McGraw-Hill, New York, 1983.

(8] #5F & HBRMABEHERICE I BEBES ST ORE. Lidbrary and Information Science, No. 26, pp. 67-88,
1988.



