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Some Principles of Weighting Methods Based on
Word Frequencies for Automatic Indexing
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Résumé

Characteristics of the occurrence frequency of words in natural language texts have been
used as an indicator for the selection of significant words in automatic indexing. This paper
describes some general principles common to term weighting methods which use occurrence fre-
quency measures.

For this purpose, nearly sixty weighting fomulas were collected from the documents pub-
lished in the past thirty years. Then their theoretical characteristics were analyzed and com-
pared with each other. As a result, these formulas were classified into following five categories.

1) absolute frequency measures

2) two kinds of relative frequency measures

3) word dispersion measures

4) 2-Poisson model proposed by Harter

5) information theory similar to the one proposed by Shannon

Various mathematical relations peculiar to the formulas of each category were found.
These relations were well explained by a model consisting of two kinds of word sets, one of
which is subsumed by the other; that is, the significance of a word depended on the degree of
its maldistribution to the subsumed word set.
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BB, ThbH5ODKEY [TEEE] LtHERC LT
%o

ZIEH T 22 OBELST L, X LI SG, sGh,
SO I W OnDHEY, WoRERE 5 LV IVES
THZLIXHEETH B, LL, TIRERLEUED
HEIAR TERTIHEBOELA ST OFHECE TR
FEhh T\ DT, FEHEIEZRIT LD 2 TEE
Lo,

IV. ExoEHHE

ARETIE, WEETHEEVHEBOERITOLDIC
BRLCE LS REEHKY, 5207 v— T FT
AT 5, BECH - T, EHRNOERBG LRI H
CHEDOS D EFVCERL, i, BRonBHROH
W ED X 5 eBBRA D B DO EIRET B,

HEDIEFIL, Ik X LBMAFE» B RFIET
BB, FRINICERTHL TIEFRLZZRL T
2 BLTEMAFHRE RS »AOEREhATHIE W
5 ML R bR D,

Ik, EANTHE»DEH IhCBEEOELY, K
DX HIERTTAHZ LT 5,

Lij : 3R dj RNOBIEE wi DER

Lin : XY v— 7 DGr N BEE wi DEXR

Inj : ST dy T3 5 3RBIERR te DEX
Fio, BANIBRIE SV — TR I i WBA
&, Iy Ix L5 REEAC2,

A, EEANALKEBOBMILHEAIART X 2HE
Y, RIBEMAREZSTORELT, RDOIDORHE
ETHZENTE D,
Iij =gij (A. D
Tvj=qr: (A. 2

Thbik, HEE ISEOXMCHRLTWE2E:, K

BIEERMZOXBMCE L bR T W B 0Es, 2 ) HE

- FEHBOBEROZE ANICER ST TH %,

(A. 1) 1%, Sparck-Jones 7%, D4 4 FOEZ ST D
BLBMe e bE LTERLTWSD, (AL 2) 3 D%
A T7THBN, BCHEIMI - TREhL O Tlx
Vo Tedk 2T, T VEEYBGCCEMAREY 2T A
T, BEORIIEBIXAL /&%) LW @mED
REEEST L > T EBEMOBELXREL, £hb
DY 9y FUTHETH LRV RATATIE, (A. 2) DX
SIEAR ST ThhTWBEEZELbIB,

(A. 1) 1%, Sparck-Jones i X » TKRD X 5 IEIEX
hTwb2,

0ij 1
Iii= = .3
Ty (A. 3)

gi; N1 CEE#EZ DATHWHDI}, £3Z2 XM
HEL L TUWIWBEER, S bEXRSTONR &3l
Lt bTH B,
HEOHREBECE SWLELA ST HIZ LD TREL
7ot H.P. Luhn ¢k 5999, Luhn I, BZED > —
T—FELTDSIhLI% [EKH] (resolving
power) LFEATWBA, ZhiL C 24 FTOELEER
TE& 5, HIHEEBEYHREEOS WIHCKE~N,  OIEA
&b BEHOWBME, EFMELIEY ST TRL
TWAY, T35 71k £FkL LTEENHRRILEL
LTED, Zhicftziy, Luhn oFRTKDO L 5 70
BROBRTH - LR TE %,
Jej=m DL E, fo>fy; > Inj<lyj
fai<m DL E, foj<fys> Lzj<ly; (A. 4)

et l, m ZBFEOEZNRKNL LD fij O, [X>
Y 3B X208 Y OREZETHHLEETD
DTH %o

Sparck-Jones (%, Luhn OE2 5% EC LIcKRD
X5 eR%w, (A, 1) EWRTRSBMA LD OFME
RELTRRLTW 52,

Lij=fij (A. 5)

Wi, chi D 44 7OBEHSFELTRLTWS
2 XBCHBRLTWATRCOBEEBI O W THEA T
%, NOHMBEMRCERYE25DT, C44 TOERD
e dnxb, A—DRL, Sager & Lockemann®,
Noreault B? X o THRIN T3, Fi, FHiix
(A.5) DRERL LT, ARCROXDBERL V52,

(A. 6)

Iij=log fi;
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KL, UBBCZ bbbt wRY log ik e #EELT
5bDET 5,

Sparck-Jones AERORL D EREERLT (A1)
% (A. 3) Oplbit BEELIDOERAL X 5, Sagar
& Lockeman [IXXBROENGEHZBR LT (A 5) %
ROPIEHITBIEL T 58,

Iij= (A. D)

sfy
CORTRD LM BMHEIE, XEOENRBHCT 2 HE
DOHBEE OHIE, Tichb IHEBEOXEAMER HBE
Bl Thsd, HOBEOEBDOHEXHRT DL
OHRETEVET I L%, FOBET X 5 MELE(L]
ERBETHE, (A7) 1% (A.5) ZXBOEREHC
Yo TEEALIERTHY, LI ST (A.3) 1% (A.
1) %XMOBRRYERCE » T EEALLRE ZHT
&%,

Sparck-Jones 235 5& AT (A. 5) % (A. 6) D
I 5 BIE Lo & R, Noreault &3 Ax A
T(A. 7)) ZRDOEDREELTV57,
__ Jii

log s 15

D ERRLE 8 o0ELXEHAL, VWIhbHEAE
BOBRKEAEHELLDTH B, (A1) 15 (A.3)
FTCOEHRMNBEED 2 14 FTHBME LTHLHEER
HESNTWBHORNL, (A.4) »5 (A.8) FTOHMH
RIIBFEO b — 2 VB E LT L BB E ST
W5,

&T, Sparck-Jones i}, BFEOXBABHREZ A
BhEM i boRHR (A1), (A.5) %, Th¥
H(A.3), (A.7) DhicbREBELLDLRARKT, K
Db ANDEBELXITIE - T 52,

(A. 8)

Iij

m:i%- (A. 9)
Iij= ’;;Z (A.10)

Zhbix, (A.1), (A.5) ZBEDF—&X—2HH
BEEC Y » TEEL LD EBIRTE 5, ILREK
i, ThbOREEThEh (A.3), (A.7) LHIE
T, ROEHREZRRL T2,

Iij=m (A.11)
o fif®
=" (A.12)

IhBADDRTRDOLNDBEALDE A FIXDKED,
ThdCa24 7OWKEE L - T\ B,

Lz A7, Sager t Lockemann [, Sparck-Jones
PRER LB DE LTROREBAL T 5D,

1
hi=g,

L2 L, Sparck-Jones AR L7-Dik £z (A. 9)
THHND, THELFESN G & Qc XER LicicdD
BBt Bhhb, i, Sparck-Jones %
BIALDD, ERER-KFEREZRLI-OKEEELD
RETHHH, FAFEORML, Noreault LR LA
57, B HIXRDON% Sparck-Jones DR LIcHDE
LTHALTW S,

(A.13)

Iij= (A.14)

50;+Qx
Zhix, RDh Gi & Q wRER Like®, (A.11) OX
HRBLIDDES S,

Noreault Hi%, (A. 9) EORTTTRAVWLRT
WHW L OhOXBAEREELGbE, RO42D
FERSBBRLTVED,

1

1= Tog Gor-@0 (A-15)
Lij= 1c{g“h (A.16)
zij=—sfff+vi (A.17)
Iij fij (A.18)

= Tog (sfj-F)

VWERLBERINEELD # 4 712 D E45 (A 13)~
(A.15) i B 247, (A.16)~(A.18) 12 C 447D
BEREIELDORS, (A 171X (A12) LR L 32D
B¥A L 5CHREbRICODIEN, HFH2FESH
TWRWADLZIEEL TV, (A.15), (A.16), (A.
18) 1%, FhZh (A.14), (A.10), (A.17) OHEO
EENBECEBE LD TH 5,

L AT, (A.16)~(A.18) D 3 DDRAEEFED b —
y URBME LREERBROZCE ST 5 0
L, (A.14) & (A.15) IZBFED 21 TH Bfire Lic
FEEHBREEIIFONSEEAL LERBERI D E
ETHEbLR T3, KBFEONSEEMNE LEEER
DEEBNT,



HBFEEERCE S BEELR ST 0 FHE

Iyj= (A.14)

$q;5-Qx
EVII N HLOEERNDERTELXTTH B, 20
RERRLTCOBHEEIRDI O, THIT, BF
LWThOHRED, EXNLKEDO I Vv—T (4) &
Fu—7(6) kBRLTRAL T d & Bbh
Bo

Sager & Lockemann (%, (A.5) (&RD 420K
%, 74— AKRFED QUIC/LAW o 25 4 ¢ IBM o
STAIRS v 27 4T EBRWCHERA I, D 4470

HAOHEHRE LTRAL T3,
ij=¢kj%:— (A.19)
1,6,=¢k12—$k— (A.20)
ij=¢ka% (A.21)
I kf=¢kj%7j (A.22)

Sager LD RE|TIE fis & dujr Fi & O 2RXBIZ h
TWIEWAS, &2 TR LAREBIEOIHMATOHE
FEENBEEL > TWBDT, drjr O ZRITITH T,
(A.20) & (A.2]1) THE BHEHLE2RIRTVED
3, EFHEhAHBORTY | RIECHE—T 57D TH
55, ThbORTIX, AEORTITFERERERKT
CHE—Ih T3,

INEERR 1%, WELTHIMERLD D2 LDV LD
2O EESBCAEIRATVAHLI L V2T ARE
T F—-U - FRABNRIET S50 “HENCE
HbINEOEEEREE”D #IPRLTW52, Zhik
247 A DEZRSFCHLETHEETH B, Wi,
rOn % TXXER 'V —F DGr ORI D, F— & X—
2 DBIBICT5EE), Tihhbb rOh=0r/N &
EETD, CDEE, HHIRLEDIERDL 573D
OHEHRTH 5,

Lin=F%;, (A.23)
__ Fiy
Lin= 7 (A.24)
F#y
Iip= 70n- T (A.25)

(A.24) 1%, (A.23) 57— 2 ~X— 2AQHBIEE clE
LR TH B, (A.25) 1%, XWTV—FTDORKEID

BRETHEY T 5751, (A.24) OH/F% 70k
TEEMLMLLERTH %,

UE, (A.9)~(A.25) © 17 DEHRL, TBAE
B XREABRELER bR bE LTS, Zh
LIRNFXEDESTH B2, ZoOBEXIL#E-
TWb, DX ILPB-> TWE0E, RETHLMAK
T 5, :

B. 200 HBEEY BV FE
LB, 7fij, vFi & Fn, rgey & rQe RO X
SIEHT 5o
Tfi1=%y rFi=—n

Fiy

rFé,=
=" e,

1 @
”ij——sq—j, VQk—W

ChHOHED I OEWRIRDOEY TH %,

rfi; 1 BAEE wi OXHE d; ROEN HBEEE
rFy @ B w O F — 2 X— 2R OENHEEE
rFé . BAZE w; OER 2 v — 7 DGr R #ER B

R
rqe; ¢ XK dj KB S hICKBIERE Ty 0EH#
oW

rQk : FKBIFE le D7 — & N~ 2HNOENFSHE

KEICIE, 7quj & 7Qx B EHT, TO5ODOHEYR [
WNHBEE | R LT, Fh, rF L rFry %
M SCBRRAES R | & R 5%

H. P. Edmudson & R. E. Wyllys i, XXEROFE
HIERT 50 L LTOBEOMMEL, TERERNHERE
HE L CREENHEEE ONHC X - THLAR 85
LERL, C24 TOELAERDIEHNE LTKRD4
DOEERL T B9,

Lij=rfij—rF (B. 1)
Lij= r;{;fh (B. 2
Ii,=7fi—1% (B. 3)
Lij=log r;ff;:h (B. 4)

W3t SCERPI A H BRAREE & SO AR BRI O3
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HEBELIS> ELEd0is, (B.1) Ar0ER
ESWTHWBOEN LT, (B. 2)~(B. 4) ZXZoHic
ESWTD, (B. 3) 1%, BIELLRTLTHRDE,
ROMEMN 1 I RELIbicvX 5K (B. 2) 2BIEL
wbDTHA5, (B. 4%, (B.2) ONfEEE-T
BELKLLDTH 5,

X bz Edmundson &%, BEOHBREBLT I
B - X7 — & N — 2] DB RE [T - X 7y — 7]
DOBEFEE >R LRTTHL, rFi & rFhy 285
DETRRRT, Eod4o0ReRHETHRD 42D
FHERNERA—DORTRAL TV 519,

Lij=rfij—rF: (B. 5)
_7fij

Ii’_—rFi (B. 6
. 7fiy

h"?ﬁ?ﬁf‘ (B. 7)

I;j=log :1;‘: (B. 8

(B.5)~(B.7) LRUrkboBEH=L, F.]. Dame-
rau X - CHEARI AT,

R MEF O, BEFoHBEERECESWT &
EOFETBFCEEOREEFT Y, FESEF L IEED
HO— BRI EE 2 HEB L CTHET 2005k v iR
RL TR 50 ) B BEEE TR S EFEY
MR Licoid, HRFAREXOBRLECIS T, B
ERUIVHTC L) REETH - e icdD T, EB,
HEOREEEFOMBEREBERAOMBLERED 7o
AR LT ETR-T 5, £ZT, T2 T
BF#BEEO—ELAL, BOOBEEEFHHOFIE
A% A TOEZSFE LTHET 5,

BEDIY, BFEOXESBOEEET, Tihbbbd
XV — TR OT HEFEHENT 2D 0RE L
LT RO2ODEHALLRDONBEHEEZEREL T
W3,

Lin=rF¥,—rF; (B. 9)
_ rF¥p—rF;
Im—r—Fi (B.10)

B 7Fh % THBRHEAR], 7Fiy TEEHER]
EFATWDD, ZHITHELIE 2 20ENHEAE Y
RO ERTh 5, (B.10) 1k (B.9) & [FiGHHK
R| CEELLLLIDOTH D, HEHIZ (B.9) 2»bHRD
bhaEy TEEE], (B.10) »bRDOLIhBEY [E

ER| LA TS,

—75, HAfERRL, F—4~x—-2B0EMAEY
AEfhHT 2720, 735U v RERBEFEERE Y
FALTWS, BEFMBZEOMHIE 7 VT ) X4 a T
TBH5DC, ZZTRELORRLERE, A1 TDE
ZOEHRE LTHET D, 759 v RPEBBHEERH
=L, 15 OB, O LR B 5TG, ENE
100 oy v FuF— 22 HWT, LHEEOEERE
WEPHLicbDOTH b, HRELIEL, TOBFEFCKTS
IS BEE D HBUAR DE~GEH T 28141 2RDT
HEOFMCAVTWSD, ZHIEEDSEMIREL
EWBEOBEBEOENHEERE, »5\VIETNCOEE
¥ EIHREEDERE NL s} 5 BE O REN e fExd
HEFEEEZ2L B EMNTE B,

BiZE wi DERKREF/EOERE NL Rt % REOHENH
BUEE R rF* bRTE, BOARUCEERIRD 4
DTH B,

Li=rF;—rF*%; (B.11)
I;=2-rF;—rF*; (B.12)
rFi—rF*;
_ S(rFi—rF*)?
i_r—Fi (B.14)
7\:7‘51/)
i—-l (rFi—rF*;<0)
| 1 ¢Fi—rFx>0)
TH 5o

(B.12) %, (B.11) #{EIEL, 2->0MEIHEEE
D5HF—sN— 2ANHBFEREC X Y KEHLER LD
b0 THB, (B.14) 13, HbbRR X AT, Ko bk
DONBENLELAHETHE 5 (B.13) #HEL, F
AL LicdbDTHh B,

X, (B.)~(B.14) 1%, WTFhiBEOL—2
WHALE LS HBERCE SV ER TH 525
zh b L, Sager & Lockemann (%, BiZED 4 4
FERBENE L ENHBRERCESWICRD 20 0HH
K%, D&A4 TOEZSFTORE LTRRL TN 59,

Inj=rqrj—7rQk (B.15)

Yqrkj
Tus= 7Qk

Thbik, ThZh (B.5) & (B.6) ENHELAERTH
Do

(B.16)



HBFEER £S5 BEEA ST ORE

ZZETRIIELE 16 0FEHFUL, WThd 200
o BB D2 A bR R TH b, Zhbiey
L, BTEHBAT S 4 o0FHAL, 2 o0 HBUHE
BEEAafhe TROLEY, SLEGHOLLIEY O
REEC X » TEERT 20 bR LT W5, A0
DIXY ORI, PHRE EoMEE, © =R
RERHDHH, TZTHOLATWSOIL, &Kb—KRE
RBMEBERETDH 5,

J.W. Carroll ¢ R. Roeloffs {3, XEORE®H D
I BB OTABEYF — 7 — FEFY, XL+ —
U — F2HBIMCEIRT 57D C 2 4 TOERZR ST
x5 ofRL, ThbREBL T3, 810
Sparck-Jones »VRL7% (A.5) LRAZETHY, HHX
Zh% ‘word count’ X BHEEEFAT S, B 2,
# 3 ORI, Edmundson } Wyllys 2R L7 (B.5),
(B.6) LAZHTHY, ORI hbEEhEh *frequ-
ency difference’ & X %51, ‘frequency ratio’ ic
Y BB LA TWS, Carroll 523 FDEICAR LicD
X, RDX 57K TH%,
sE-rfij—SF-rF;

VsFrF;
ZORDOFEL, sF-rfij OFT%E €7V o HHTHS
LIRELICLED, sF-rfij OR/HO BRREDHETH
%o
Carroll ¢ Roeloffs ¥, sF; 115 —4 X—2ic@EF
DEBTH 5h b, ERCEHAT 2t (B.17) 2EIE
LIeRO e bOHEHRTH L W EFRL TV 5,

_ ¥fij—rFy
V7F;
ZhOBHELDORLEELORNTHD, HHIXZ he
‘ Poisson standard deviate’ 12 X %5 & A TW 5,

(B.17) Ti%, ®7 VU HHORED DIBEERZELE R
HTBHH, Carroll HARLE S OR T, 7fij O
DEOBERED, BERZEOEANILER»ORDL
T2, Y, 7fij ODFHORRIE 702 HRON
NOEHRT S,

(B.17)

Iij=

e (B.18)

1
N-1

ra?= %} (rfij—7Fi)?
L, #fild wi OSTERPIER HBUEE 7fi; OTIE
ThHH, ROXLBERDBID,

rﬁ;: ]]\} ; 7’fij

Carroll LARL7=8E5 ORuL, RDEH TH 5,

_ rfij—rFi
roi

I;j (B.19)

# 5ik = oA ‘ standard deviate’ 12 X 5 5L FA
TW\W5,

Carroll ¢ Roeloffs OFHERIE, WTFhIBEED b
—y URBNE LEECE STV BORH L,
Sager ¢ Lockemann (%, BZED & 4 FHBfIE LI
FEECESHT (B.18) #BEELTRORXERRL TV
%9,
1w=mqj@

V7Qk
BERDFDE4 7LD THbH,

Zhb 4 20EHRRL, Wihd 2 oOESHBRER
DEER L LIEDY ORMEME CEELLTWSHET, ALHE
EhEbHoTW5, (B.17)~(B.19) iX (B.5) #EIEL
edd, (B.20) 1% (B.15) #BELALIOLHATE
%o

(B.20)

C. LIy oFEEY A5k

RIS OB BB Lz 5T, Do b bIE) ORE
BEAELDOEEMTA VSO TH -7, AT,
H o) OREE, HAVETHCHEYTSEZODD
YELE L TERT HEYHBET 5.

S.F.Dennis %, B4 727 VDY RAT LARLE
W, XEFO THZAE] (content word) % [FEAA
2% | (noncontend word) 725 BT 57D FHEE L
T, TihbbA2 A TOEBLZOEHRE LT KDL
e bORER/RL TS0,

=t (c. 1
vfi¥/ra:®
T, rfi, ro? O EHEIL, (B.19) LAKTH S,
Dennis o X, ZoRX h BEHINAEIL,
“FREROBICETHBEEOHBRDL ZANEOD
BEXRBTHLDTH D,

—75, Stone & Rubinoff 1%, #irhd ' FHEE]
(speciality word) % [FEEFHZE | (non-speciality word)
DHBITHFELELT TibbALKAS4 TDE
Z3FORE LT, RORERRL T3,

gi?

= 7
112 L, o2t wi ONBAHBRER fif OSHEOSE %

I; (C. 2
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RLTW%, Stone b, ZOHFEOMEERDHZHXER
LTWiends, RMRFBOERCTHELIERD L 5 iesd
5o

1 Fi \e
o= ?(fij— l\/f )

Stone Bi%, (C.2) HbROHLhBHEER, “HMHA
LHIEYRBELTHEY Y o HinbEEh T2 BE XA
LB 1D THBEHRPLTWB, ¥l d, fif DIy
HEHRRT Y UFHTH BB, SBEFLEIELVC

LY, SEL Fi CHBIT AL TH D, BHIXZD
K%, Dennis O (C.1) DRBEEL LTRL TV 5,

A, B A, XROBESEOLDOE 1R
B “TTCRELLSEINRTVWANMT — 2 %HE 5T
F—v— FEHl 7055 EEXMEST, $—9—F
YHHET 5 0EEE LT THBEOREE ¥ R 115
Bl #88BLTw5b, ZHIAZA TOERCEYT S
30THY, TOHEHRIXRDOBEY TH D,

1
-1
7L, 213 DBeaths DG off, $ichb X#
F— A R—-Z2HOR T TV — T TH B, E,
rGéin 1L, XAV — 7 DGr NCHEE wi OHBEL T
DXBBE Y, BAEMN1RS X 51 Ghn OFAE
TEELRLLIDOTHY, ROKXTRDLI D,

GHip,
max G¥ip,

h

Ii= (C. 3)

¥ (1—7G¥ip)?
h

rG¥ip=

(C.3) 1, HEFDLOTIRLWAE, DHERALEL
B bBhieRTh b, FEIAFEELOLOREDES
DEETHBOENL, ZORTE1HLDOREDFES
DEHERDTND, LichsT, TORLLRDLR
DEEE, Gl OB LIV O BEYRLBRETH B L
Zls T ENTE B,

we, BB, KEOLIHRRLE, #4 2REAVEA
44 TOBEZISTOFELXHET D, RE LI,
“BABE L KRL, BRETAHIRIC TRELEI &L
THEATEL L) MBMODHHE "o L x [EE
Bl EFY, COEEEBEYLOMD [—KE] »HXEI
LCHIHT 27008, 4 2ROEX AV T W
Bo MA 2T, AN, HRKELDLOBEAIEDRREE
RRIBETH HH, FEOFHELYHRE & Hiceid,
BEOFEEIL DL HIE) OBERRSL DL bAT
T ENTE B,

EE, &8, KANWRLE (@ bEEZ VRN T
BledbDH A4 251X, ROKXTRD LB,

L (rfij—rFi)z
h= %’ rF;

I, FRERDOXBCET S wi OXBARAENHB
HED, 7F— & X—2RENHBREE» b EOREREL
TWBNERTHA 2TTH 5,

—7, BR, /K&, WHIRLEL [XBRIVv—Thrb
EEEAMET 205004 28]k, TTORFT—4 X
—ZPRWLOnDOFE, TihobbXE I v— TRSEX
RTWBZLZEIRETHLDT, WD 2ORTKDL
hézz)o

(C. 4

3 (F¥ip—rFy-sFi,)?
h

Ii= .

¢ rFi-sF#, (C.5)
> (7’1?3’7;;;—7’175)2

I;i= T (C. 6)

BB, ThEROXER SV — TIRBTD wi OB Y
V- THRHBUEE S, 7— & N— 2N HBEEE» S
EORBRBHRL TV ANERTHIA 2FETH S, ThieH
L, BBAZRELD wi O v— THREREFEOK
X XDHEBEYHRNTLDTH B,

®BEE ME LI, MM TRNLLL IR, BEDOEXHE
SHOBEEHET HAIL CHET o0, 2 008N
HEEEY AVWCEROEHXZRBRL T2, &b
w, BR, kabo (C.5), (C.6) LEoc<AFEDR
DX 5 tEBR LD TRRL TS,
(F*ih—-sF”h- rF;)?

Ii=§ NP (C. 5)
o (rFép—rFi)? ,
Ii= §—7F‘L-—_— (C. 6)

BESIZ, Thb2o0fEY THBERZERE] LFATWL
Bo 1075l HODOHIHAIE, Thbrh4 2FEA
BThHBHEWSFHRIL -,

D. 2-%7v - EFVCESLFE

S.P. Harter ¥, XBHOBEBEONFYR, [2-87 Y
v BFNV] EANTORICHBOBHEFVIRL 5T
BT A EERAR, ChEESWTHBOELR ST
FOHERRBBL TV, AT, Z0EFILE
BAOFOFERHBAT 5,

Harter & 703, F1E, BEOHEBBELTF
— 2 X—2FADOERA, (1) ZOBBENERRLTV2A



HRAEERCE S BEREL ST ORE

BERCEEE LTHR-TWATROES L, (2) B
FERC LTV WBROESD 2O/ FETE DL L
ZREL TS, HIFIEEL Y52 T, BEFLXs 521
EEATWD, ZLTE2L, ZOEHLLDESTE
Td, TOHEBONBRAHBER LD 5 FHEY S -1
R7 VU TERREL TS, ThHDRE
X b, Harter 1%, HEDOHED XHHHBEEEOHT
%, 200RT7 VU UBHEELAEDELRO L 5 KRIC
X5 TEFIMELT W B,

Pr(fi=z)

= T | 1y T

12 L, Pr(fi=x) 13, BE wi OXBAHBEEN =
TH HXBRD X T 5854, Tiobb BEE wi
DOXBRAHBREE R THOBBELXEL TS, B
my & my 1k, ThEhBEEwi 07521, 521
T 5 MAHBEEEOEETHD, 1L, 752
LET 23X MoOEREIC T 5854, $Tihbb
752752IVCE?6%$?§L1\4‘60 T, my=my
Thb, Harter © 2-87v > - EF0dit, Z0OR
CXoTRBRINHAFHEEFNVTH b,

ZDEFNREDSNC, -7~ K] (keyword) %
lFE+— v — K] (non-speciality word) 7> H2R14 %
FE, Thbb As4 TOEZSFOKEE LT Har-
ter BBRELADIL, KDL S edicbDORTH 52,
. My—my
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