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Identifying Topics by using Word Distribution
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Abstract

In this work, we examine and verify a topic word model which says each topic can be identified by means

of word distribution under same author, and by using Random Projection, one of the dimension reduction

techniques, we show we can obtain efficient and effective processing to the model. We examine

Shakespeare works and show we can identify scenes correctly to their dramas.

1 piEF*

BE—HRE Eich iz 2mB0—DI EEHTE
HEN D 5. ML ORFBERZ TEEORE -
XAZITBS £TE3LDT, Vr— 2 AT ERE

AR T KB OBEIRONTEN ZDISHE
fﬂ’(éﬁ% [3]. FBEHEE - WTERITS T2dicid, L
RDFHEIEFE (stylometry), Bl 2 1356 - XE -

FEROKEHESE (while, on ik ¥ DREETE) k&
BRRBFEND DD, A—FEETLENAEL
KB ZI L IO 0B 20 [5).

CNEMATEIRDZEDH Ey Z7HERTE
TH5. MY (topic) & IIHKD 5 FIHPHIK
BREW, TFANEEEF LAON Yy %
WMEBEONEHETBZ LR Ny VHERE
W05, TOHEMME, KEOHEMSH - BEE
REPENLCEFELFEIDOD EZEZ, ¥ B

—1

BEHOHEI L B UREME NS5 LT, 15
HIRROEN LickERe Y 25X 52 EH
TZE5.

CNETOWFHERNIS, FFA M SEES
MZafEREMEd 2 AT, EEEEONE &
DL Y 7 EDOBEEERUSIES DR LR
TV EHPHIONTWS [5]. BEFEYZ7EF
JV (Author Topic Model) & I3ZEHEEN F W &
(7—<) DEEICHERDSRIHS TLENS.
NISHLT, A—FEEOT TR, & MEy ZidH
Y BEEEDEEAN TR TEDINSG LT
% b EY VEBETIV (Topic Word Model) HS e &
N5 eHhBN[6]. -T, FEVIEETIL
MELGNE, BOSHEFANZ L TRy Y
HENFIRETH 0, BN HEFIER 52 2%
Exs. —fic, CTERIEB Ny 7 288H,
ARTIE XEL Ny I RRAE—EHL, ¥y 7#

=
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ERNRISEHT L FEERGT 5.

ThE THEERR (IR SBOMAFRHNTE. £
TOXENSEICET AT MLELTERERDEN
BIEE. N7 FVEBRETIV (VSM) I X AFI%
DRI DOV TERT ST L IE—IT, 2 DD
XEOELUEE. 2 D07 MVORBELTE
BICGHETAIENTES. 2] LAL, EUME
HAZERSARE (TF) b, OEEE (IDF) O &L 5 4H
B ED XS HEMIT FEERVEMKEL,
EEAESBIENRETH B LD,
HEEB X OREICENEL S, CORDIEERHE
BLUEX L cHRn RN E UXooi Rk
AHISNTWVWS [2].

ARTR, A—FEEDOFTCrEY I/ %Tww
RAFZTTV, RIS EEZ FEy Z758E
wwﬁﬁb,bEvﬁﬁﬁuﬁ%T&é:a%ﬁ
C3.

F2ETR Y VETTINVETMmSERERAN
5. BHIBTRXTHNFEEZENL, BHFE
U, SHIE4EBTERICKODZOEEEE
AT

2 FEYIBEEFI

FEw ZREETIVER, A—EEOES (FEY
7) IKIRFEOBAHENMNIEL, SR SERS
ICHE - THERINIGEREN S L VO R RE S
BT RV, ThHELINE, FEY I ED
ENTERE B L CHRIHEOMAET B LT,
FEy FHEEDFREIC D, TOEZHX, BHE
DEBLLTHY, BT — 2 HRE
HHUT, CORRICROUEDEENE K.
FFXMERIIFBONMT & UTHEREINS D,
25 (word) Z LD XS ICRET A MXEHA TR
V. HEETIE (AR ED) BRYE TR
TR BEE LS, BEE (USAFDLD
757E) O EDEEE ( "get used to”D K S I
—RIEDONB L TEIEKRLXZ5E) &
B 20 E SN, TIRRICRERFEZS X
5. n %75 L (o-gram) EFV TR, Eid 5 n B
EEFELDTERLABETH, HEEOXYID ZHEH
LTEA LIFA 28,2 D3 Z%ﬁ"UTﬁaﬁbﬁ
H5. K, EEECHLENTEZRO TS
MNTES. HAE T@%%ﬁ%§$ﬁﬁé.ﬁf
# (Morphology) &i&, ThL N T3 &
BERERS B/NOXTFINRES. XEZFERIC

BT BN R TERERIRAT L RS, TERERIIBIGE
XSS B h, HaE & FRRICEARE - HEEON
ISEEZDRELNDS.

ARETIE, FEYIRBETIVERILS 372, %
XFFAMH LT TILET NV (n=12)%
RWTELTERANS. TFAMXBICHIRTS
HZBR, FHRAT I VT BIUREELEZTV
HIEREZR D BRWb L, FEYy 70— 5
M LIEEmT—2 L, RO ol L7277 A+
F—ROEEANTOHEEE iz IR T 5.

DO ETRD T2, hA 2 FRRED X2
EZAY, BET—2 T AN TF—200fzH
B UM ERERITS. LA L, BOHBELET
HAH-OEMEERANMNE LN EEHB. TDKE
BHEElT— 2 DFE w; @gg%gﬁﬁ{ﬁ aj, 7Ab
F—XDFE w; BWEZBHRIE b & LT, LFOK
ERAWVCIGT 5.

X2 7 bi—a.,- 2

= i=1

M

ERXTRE, X2ENMPETEESEIRELT S
EERRLOND. ERIEERE, REXEPOE
UL HEE S NI CEBRE p, ERE RREE)
HqlTBEERNTEREINS.

P 2)
q

3 1BHERERET— 2R

NEBEILEEFNSTFFAMNERERRE TSI,
HEd 5%30 (HEHES) FEZEL L TN
7 PIUET BT FVERETIVA—RNTH
352 M TFAIE 4 & HEIT L
wy, .., W, DY MVTKRIT 5:

d=(v1,.-,Un)

T T T v 1338 w WIS T 28ETH b —RICH
BiSERE (Term Frequency) TH % Z EMWEL. D
& & 2DDXE dy,dr BELT USHIB O
LELUTS. o), BlEEZRE (d,d) I
KXo TERBIE L.

CORER, TFVEPEMTH D BRLELE
BRI TZ 2225, RFIHENTWVASA,
RINEIMTT HEICHKEFE L, KB RAICE R
SEKTT— R EZTDEERS &, R, GIEE
BEOHERE X URSHEANDOM G R 5.
T, FTFA MERORTTER LEZR

NI | -El ectronic Library Service



I nformation Processing Society of Japan

BRI NEEDNRIS T3 [2]. Rtk
ECRERTLENY MV ERTEEICHE L,

OB EREN SR T o0, ks 41

REEAER DAL LN TES.
RITH/INEEICIE 2 DOFEMENTH B.
BIFEBEZRT DT (Latent Semantic Indexing) &,
BT —2Z2HOTREEZREET57:02DHT
EREICHRIIEETH D, FEEREETHRZO
DENEL XTMNEEETOLHAENRE L &
2T ehoETRBICHBETERN. —A, T
VALY =7 3 (Random Projection, RP)
i, SR E DTN T 5728, ot
WNERZOMENBEL, TFAMLELEIH
MICHNTEZ D, BEEHNECTCLEIELZE
RT3 e, kK, BENE BEHEREIC
BRARND 5.
AR TIE, 7R GRE) XEICH T BHEE 21T
3 123 RP RV TRICH/NETTS. LT T
BEEd, XBEBN L, XxNFE- BT X
Zkx N (k< d) DfE « XETH Xgp ICHFET
%. AT Iz, kxd DRPITHI R = ((r45))
RENTS. CORE, 1751 X O {7 HNDOER
X;;id, XEFCBIBE OHEETHS. 3F-
B175 X D RP I & 5 Ryehi/hOFHR & i34
TOXIICEREINS:
Xy = RixaXaxn

3

TNEFEET 5720, KoM TF R = (i)
%, AR pICHLT, ROBMIHES LI
PET S [1]. (i = 1..k,j = 1..d)

+1 (p=1/6)
ri; = V3-{ 0 (p=2/3)
-1 (p=1/6)

z DFFIDERICT BFHERIE O(kd) TH D,
kxdTtdbarcehn, ERONBIIEET
5.

FELED d x N 175 X Hh 5857 v
B, 7AMXEBEXRT MV T—2EZHWTE
FEZ RO THE - T 5. AHETIE, RPZ
FAWTZBRER T NRICHE S IEEROK T2 7
T3.

“

17— 2 OFBRERICH S BEERIE O(dkN) &ix5.

4 SRBER
#{m

Yr—7 AETIC X B0 10 7Eq GREETF
AR BTFAI—SAL LCHAL, fER%E b
Ey7bEZS 4. %A MUV THhE SE
(chapter) H SRS, BEIEE (scene) HH
5. EBRTHWAIERZA MVERTHS.

214 BV FERK

BEOROE £5EIE
BRUCHATEE E5E20IG
28 VYV £55F 2615
Ny b L5205
Ftuo— E5F 155
JAVUT R e —H— §5$l8i%
YavE E5E1615
UFy— R E5E 19
AU —j\dt 5B 175
FRA b £589E

TTT, YT E LOBERE 1 ZEORTDE
MOEEEFMEL, SMEY 7ICBT2HET—
2edBH. INLDT—2RTIK, ATIVY,
REZEMM AT - 1218, 10 DFERIC DWW T EEEESD
HERIET S, RIS, By 78T —42D
HEEEURIRT .

FE1e 2 BLEOR 138 FICHLTEATIVY,
AEFBNEZTO, BEZHMEL TREET A
F=RELUTHERTS. FAMTF—422ULTOH
i, ZOXA MVERLT, #EiT—2O8ED
MBI B TRy VEHEET .

AERTE 1 TS (B ),2 TS5 L (KB 3)
kB Py VEEFIVOKEEL, RP HiElck
BTN OREE (28 2) Z#FN%. R, Xt
R/ NOFEREFIEL (28R 2) T3/ RICHES EER
OETZFET 5. RP FETRITAR T VX L
IKERE NS 28, 10 B DKL ZIEEZ T
LIl ARBRTOIEERLTS.

AP, ARTR,X? HOBEND, ZUFVT
R TAX P33 IKEBIFTENTVAS L EIELL
HEI N LT 5.
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42 EREBRER

RERERZRT. -

FICER 1 OEBTRETRT. R2ICELBIC
B AAEOEE Ny 7 L, HEEERNEED
AREBEHERT. COREEFEERL, "X
EEZRT. )

TR 2 TRRTTH/NC & ZFEEE T 23T 5. %2175 LhETFIVTOHE
RIKKF DU ZD L EDEERERT. ”

119

Ehbh s, F1EFHICRS L, C3, C4DIEE 7
RBHMEWC RS, C3, C4IBILTIEEL 5
DEFEEFATVS. K6 IR MY VHEHT— %
ZRICBNT, HRICHIRT 3BEREERLT 8
W5, KD IGEICHEET 25805 HIERE-> T @
$59, C3, C4PEHREDH TRV LHHEE 5
T&%. ChiZBlcBVWTEEIcEZONS. &

120
121
122
123
124
125

126
127
128

129
130
131
132
133
134
135

136
137
138

RBEETEITHNET B TEORERE [ IRy [Fom [ & 1 TRy [ i ]
BELIHOBEERT. 2 ! 9 k! 2 )
SOry— . — — = i e}
B, 24 T2 LEFNHHRFAND - 3 z —— : S
. . ) . 6 2 O 75 3 (0]
¥, BT — X DB HEDIEERZ Y. 7 2 e I 2 O
9 2 Q 78 3 [e]
e _ S e o s B
EL1YTSLETIVTOESRL KBS P 3 ] & 3 3
13 3 X 82 4 X
14 4 X 83 4 X
. 15 4 [] 84 4 X
FEv 7 | Bl | E5%s i — s :
Cl 654 | 100.0 i > o] g : >
C2 783 100.0 ™ 3 9 © s O
21 6 O 90 5 [e)
C3 1171 40.0 7 5 O o1 3
c4 1327 33.3 ] ! S % g =
Cs 1132 75.0 5 5 O % 7 0
C6 849 86.7 Z g é gg [ ; g
Cc7 503 100.0 i g ) 5% 5 [©]
Cc8 1120 46.7 Q] 2 2 2 . )
9 1138 76.9 2 10 G [ o ko
C10 1067 100.0 5 B o 5
(average) 72.46 = : 8 T 8
37 2 [@] 106 X
38 2 C 107 X
39 2 O 108 X
T 3 s S
42 3 X 111 O
O
43 EZ8 (R1) & 3 ESS 10— o)
45 3 [0] 114 O
1 X0, EBEEDN 246%FBIE LD, R % ; x i )
FRTHWBF—2H v ZEBEFIVICRS T 5 ; 5113 5
0 5 =
5 X ]
5 X [e]
5 [e] O
5 [¢] O
6 [©] O
6 O [o]
6 O X
7 Q O
7 [6] O
7 [] B3
7 [0] X
8 X X
B E3 [@]
8 O X
8 X [@]
9 O X
9 [@] X
0 [@] Q

S} 0| ol o wof 1ol cof o] 0a] a0} oo cof ~if | <] ~af ] ~a| <] ) ] f | o[ WF AT B x| ] ] o] waaf o] 0] o] raf ro

44 E8 (ER2) _ .

L35I BEIIC, 500 RTADHFH/NT
67%DIEEER, 140 KT ~\DF #a R 98.59%)
THEETA 1930% BETHS. TThHh5RP
WRTEHINC B TETNCEN T3 T bbb
3. £5 TR, Fhaigic B HELOE(LD
EEERLTVWS. £5&b, B ALOEIER
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#6: & My JBET— X HOILBEEOHEB

R 3. RN BT 3B OZEL

(B [ C2 | C3 [CA 5] C6 | CT | C8 | Co Cio

Tl | EEE | EBE L Cl | 221 | 267 | 266 | 249 | 206 | 142 | 246 | 245 | 228

9923 7 4 3 0.0 % C2 - 352 | 322 | 320 | 263 | 186 | 309 | 321 | 280

: i C3 - - [ 439 1 427 | 326 | 231 | 386 | 431 | 392

9000 71.09 1.89 C4 N - - 447 {7354 | 213 | 407 | 407 | 381

5000 72.25 0.29 C5 - - - - 2890 | 214 | 349 3867 3528

3000 | 72.10 | 030 Tttt R

2000 72.32 0.19 (&3 - B - - - - - 355 | 348

500 | 67.10 7.40 @1 -1 -1 -1 -1T-1:-7T-7T:-7T138
400 66.30 8.50
300 65.72 9.30

200 | 6065 | 16.30 B, TN LB R VEEFILADE

190 59.49 17.90

%0 5913 1840 BRIZEALERNCEERLTVS.
170 | 57.83 20.19
150 | 38.70 | 18.99 45 ER (RR3)
1‘3‘8 ;,8,‘1"7‘ ;?fg Lahbbhak3lc, FEYZCL, C6, CT
100 56:30 22:30 ZRROTE 1 EHERTEERBEN. LAL,H7
' PEbHB LI, FICFEYZ Cl, C6, CTIC
BHEZ L DEMHEEINTWVWS. £z, 7Hh5D
MBESITPEY Y Cl, C6, CTDFABIERIIM
ICHRTDERN. £8IX, 1 /S5 LEFIVE 25
£ 4275 LEFIVTOEER L RHEH SLETIVORITLE, | BREIHRT 2HEOH|
EFERT. 1 VSLETFILTRE Ny 20
VAR == HEAEZ DNDEEIE 56.12%%DICH LT, 2
(C:; ing 1‘1’22 HSLETFIVTR 847% Th 5. X2 fEIXHBIER
C3 1991 15:0 Jﬁbickofﬁi%fdfb, ﬂﬁ}‘t"‘yﬁb:tﬂﬁbi’:b\
c4 2075 60.0 B, Z0EETF—-ZEOBEVOEERZIIRT
gg ;ggg 1 Ogg LRDBELRTV. BT, 275 LEFILT
C7 710 100:0 BFEEY IEBETFIVIBRETE /2, LidV0E.
c8 1915 53.3
CCI% :32? fz'g £T.275LEFIVTCL C6, CTICHEE
- NBE
WEFNEY T [ FAL1GL | MAL2f2 | FOZL3 AL
Cl 1 %) T30
C6 3 9 96
£ 5 JTTHINITROBIEEL (140 05T) c7 mn 7 0
FEYS X=0 [ O=>X TCEIEC | FBNA S
Cl 0 0 100 0
Cc2 0 35.29 64.71 11.76 ey == et
4%] 309 0 5.9 36;6 % 8: RILDEL
C4 18.75 0 81.25 25
Cs 0 0 100 50
C6 0 23.08 76.92 15.38 ;kﬁﬁ lg@g}kﬂﬁ ﬁ3 pjn
o 538 275L | 65166 | 59648 8.4T%
&Y 1667 | 3333 50 §33 155 A 9923 4354 56.12%
Cl10 0 85.71 14.29 0
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5 #U

AETIE, HEMHHLDIEY ZEETIVD
BEF, BEURTH/NG X BEEALZRBRIC X
gt L, FIHREEEZR U, FRICK-T, 1
J5 LWETIVTRRESTICE S M Ey FHEEDF
8 72% U OB TRgETHB T L EARL, &
SIS RTeHEINE 98.59% (9923 Roeh b 140 KiT)
TH->THLEEY S FEEOEEREZHITTEZS
ceERLE. —F, 275 LETVTR, EE
LB 50% BETHD, Y VETTIVORKGE
NTERNWT ERRLE.
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