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Abstract:
comprehend the documents. The logical paragraphs contain various segments such as “elabora-

Recognizing logical paragraphs and relations of points in documents helps us to
tion®, “contrast” and “example”’. The authors often write their insistence using abstract terms.
Therefore, they express their insistence in concrete cases with the examples, and accelerate to
comprehend the documents. In this paper, we identify the example segments based on relations
between hyponymy and themes in a document. We consider that sentences which contain concrete
terms are divided into two types. The first type expresses themes, and the second type expresses
examples. We calculate a rate of theme terms in a sentence, and capture whether the sentence
expresses the themes or not. Thus, we find out that the sentence is likely to express the example
if the sentence is not likely to express the theme. In our experimental evaluation, we confirmed

that our proposed method scored better recall and F-measure than the baseline method.
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Ebhéﬂ)’cﬁé

% § Ml:a*étl’m#k ED ggm EEFIHEDL —> PIRE 078
R L SHE OEECRERL TN HHDT

t?i’*ﬁ.’éﬁ_éﬁ £33 BT EIEST, EbICTOFEEN

DEEEETETHRT 2D THL.

XEs: BALQEIBOGLHAYDHEE(CESTIL, LLAHES
EFOKENED BEEN -V BADEIRRIZR
A5, SHEEERRL B IBUEEN &L ZD > BIRE: 075
Bk TN BEUWIIT>TETABEL>TWEBRICESR
o emwrﬁqéﬁ %n&%iﬁvwiiib\twrli

X 4: GBS G 0 BAR B

WX A S LI, FIHT 2 BRI 5E OFEE 2
DIAALTWND D, Fétffi%%m@%ﬁ@ Z R
ELaEhTwihnweEx 5.

FTo, E 41X, FEFEICHATHEAERNRGEE
THILILED, BBoTHIREHIW LIZGETHD. =
DILFEIZIE, “Gas0”, “FFH? Loz AR eREN H
BT, “UVyr—F U XL Lol FHEELH
BT 5. AFI ;5#mf ZOXEEFEHDER
& LT, E%U%@ EOMEICE S IRET
ETIE, ZOXEIHIRTH D ATREMED B &I
DRER L Tpotn, HBHEIZ L AEAT TIE, B
RRBE R ERBAXH LEN TN RN EEX 5.

£ 4 CEHNLOFBE, HE, F LR
| FELE [ W | F

WEFFIE 0.16 | 0.86 | 0.25
%%%%G%@05) 094 | 0.5 | 0.63
ETIE (BE: 0.6) | 0.89 | 0.55 | 0.66
%%%gﬂzﬁE(Eﬂﬁaz(x7) 0.77 | 0.57 | 0.64
REFE (BME: 08) | 0.7 | 0.57 | 0.62

# 5 HO IO, KK, F(Ehg
| FFBLE | W | F i
BEAFFik 0.25 0.96 | 0.38

%%iEU%E05
EETIE (BE: 0.6
%?/ﬁ (BfE: 0.7

RFIE (BE: 0.8

0.95 0.71 | 0.8
0.89 0.72 | 0.79
0.76 0.72 | 0.73
0.66 0.72 | 0.68

— | = [
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ARFGETIE, CEPOFIREHDEHETHFIEE L
T, FBEO BN PGS & SCEO T L OB A Ay
THI R ZFET D FIEEZRE L. ZOFETIE
HAR 72 RENE TN D LEIFIFIRIZR LTV L
K%HL,%fiﬁfiﬁﬁT%Tw@#ot,iﬁ
FUZ TR0 FENTFIE L2 WIGAERe, BIRERy A3 AT
Lfmﬁb,mwﬁ%fwgﬂ%ﬁﬁfﬁﬁwﬁéu
BWT, BIRFEFEIZOWTOFEEN EE21To72. F
7o, BRARREDNEENDINE Lo TRLT LB

ZIERLRVWEANHHZ L BB L, BIRRRGE
EFEHEEORBRBEEHCCHIREEZRE T ik
v, BEERTOIELIT- 7.

R SEBR OFER, T30 FEE W= FIRERE & L
LT, AHIEBLOFHEIZOWT, IREFEN EFE-
TWHZ L &MR LT,

SBOFEE LT, BEN EOZHD 2 SoOREE
HIF5H. 1B, BARMREEE LTI VeE
RETHZLTHS.
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SUSRNILEZRW-EBENT ) LEDEDRE
Pseudo Labled Latent Dirichlet Allocation

/INPR—RR 2
Ichiro Kobayashi?

SRR 1
Satoko Suzukil

VBROKEZFRT B EHEER
! Department of Information Science, Faculty of Science, Ochanomizu University
2 B DKL RFRFBEN B SACAIRF A FER L7 B

2 Advanced Science, Graduate School of Humanities and Science, Ochanomizu University

Abstract:
document summarization, document clustering etc. Labeled latent Dirichlet allocation (LLDA)
was proposed based on latent Dirichlet allocation (LDA), and it regards the tags, i.e., labels, put
on documents by humans as the ones expressing the contents of the documents, and uses them
Moreover, it is reported

In recent years, topic models have been widely used for many applications such as

as supervised information to estimate latent topics of the documents.
that LLDA exceeds the ability of LDA in terms of topic estimation. However, normal documents
usually do not have such tags with them, so, the use of LLDA is considerably limited.In this study,
therefore, we make pseudo labels from the documents to be estimated their latent topics instead
of tags put on documents by humans, and aim to make LLDA available for all documents.

1 [FCHIC g “\)K
{

WA, UEOEBEHBRTHD My 7 2EBELE - " \E/
vy 7 BT AN LEEHOLELSEICHAINTWDS N
W1ET 4 U 2 LRSI (LDA)(1] 20550 CH% S U
Labeled LDA(L-LDA)[2] 1%, A2 X > TCEIZ T4 —~ — = 7
FToNTWE Y 7%, TOXEDERNELZERT LD « (O ) [z ) { Ww
LiRZ, WIE N 2 T3 B EE B e LA N N et

HATHZEEBLIETLVTHY, BEOX 7fEL

T LT LDA & LE 2 MEREA R & FH AL TV
6 L2 LEEIL, Hodolg A EoxEITIZL S
NP5 ENTE BT, L-LDA OffiH & 5 HiPHIXIR S
NTND., Z2ZTRIFIETIE, LEEALLHX TONR
DY ERDEMT NV EERL, £2TOXEIIH LT
L-LDA REHIZe5 Z L2 B ET 5.

2 Labeled LDA

L-LDA X, LDAICBI S Ny 7 ofiaHET 5
BT, XEIHGENZX TOEREZE LTS
JLE o TND. LIZL-LDA 7 Z 7 4 HIVET )V
ZR9. L-LDA & LDA L DEWE, 7L (LEIC

LI BIR DRI R S R R AT e S
T 112-0012 HURHT SO KORER 2-1-1
E-mail: g0920519Qis.ocha.ac.jp

1: L-LDA 75 7 4 HVET IV

HZHNTWbHH7) OFEHRN, 0 Z#ET HERITK
*i%f%;’cfu\ }:1/\5 HThHb.

P, WETLIMEENTWD X TOFEENE, X
EI L A(d) %éﬁkﬁ“é.

AD = (1, 1g) (1)

I EHICEENIEEHOBENT ~LOREKRTHY,
jCE._& TV ORFEOEREY 1 £72130D 2fETH

I, € {0,1}

25, WICLEIZBITDHTXVDORT MEERTD.
AD = [k[AD =1} 2)
MDD L, XE S EENTNDE TV E T THD.
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Z LT, XEDLITHZATINEERT 5.

Lo _ 1A = 3
i = ‘ (3)
0 otherwise.

R LT BHEATEN EBRTE LT A 78— T A —H a
5, XEZLITHLWAT A—% oD 24T 5. 5
SV DOIFERICE VHIR ST o@D 85, FE Y 75570
0 %K%, foimFiiE, LDA LREETHS.

3 BESANILAER

ABFFETIE, LED 2 SORIFHLREBRNE T v
DRDOY LT D5 T VBT 5.

3.1 BEOHEFRICED BT ANILER

Z 2T, Newman & OHF%E [3] L5, CHEDETE
AIE RO — BRI HGEO LR LB H D & D
i, HEBIROIRVERE X Y BT LB K
THZEEBZD.

FT, BRELT VAR T DM E LT, A 3EN
5 TF-IDF OfEAmWHEEEZ T 2. £ LT, fhl
L7-HFEOHBIMEZ 2 TOXEICBWNTRD S, 2
CCCEMEN 1 ThDHEL, TOIGERA OHE
ThdEEZ, MLV A MM BHETDS. EoTz
HiE A Bl 7 ~ V2 BT D HEEO B & T 5.

I, fhtH U7 HEEO RIS A B AR A e (PMID)
ZRAWTRD D, 22T, 20O00HENRRLCXLEICE
WTELZ L DfEffIciit s s 2 & %, i LT
WHEHZ D E LTS, PMI 2SEIELL B HEER+
BION—TL, IA—F L EEETLE LTR
ET D, £, HEBERICEIE I TAXV T TED
NT= 7 ~L Dz, PMI OEITRW A HBUAERE 13 E
HEEL, 7-ULE LTERATS.

BRIl T~V ARER T 2 HEE i S TV 5 SRS,
FLT7~0V&a525. 12120, BEOEETHERSh
DERILT AT DN TS, HERCT D BLEEDS 2 DLL Bh
HENTWDIHEAICTNLVEL XD,

3.2 XEDHEUEICEDSTEUSANILERK
NEGITBTLX7 brvhoERE 4) L, £

LT LERT MvES SIS ESHEIT).
w;; = (log x;; + 1.0) log(N/n;) (4)

xij 63:)'(% di a:ﬁﬁ‘égg tj @ﬁﬁ@;ﬁfi@ D, N ﬂi
BXEK, n; TFE; OHBTLIXERTHD. TD
RER CHEUTAXERIFL TV EE XD, 22T
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Leader-Follower £ & Crouch 5D 2 D 51k [5][6] 12
BOWTEL TSV EEKT D, 20 250K, &
HOBEBEZTFT TN AL LRoTEY, 13EITH
LBEED T~V a BT 5 Z LR ARETHD.

Leader-Follower %

ZZTHWA DL, Leader-Follower i=THh 5. A
FTTHNZT VT Y XAOMEZ LT T+ 5.

1. XEEI TAXIPETLH-OOBMEERET 5.
2. 1oL EEHH, 7 TAXELTHRETD.

3. 1 3GETOuite. RTOLENHFAHED T B
HEKTT5.

4. FIANNT 1 XEL, ZORETHEET 22 TO
7T AR LEOFEPEEFHETS.

5 BMELL EOHEBPEL D7 T AXIZEDOLESL
AL, 79 RAXDEOELOMBEEFTH. £
DOXELEOEPENR, EO7 7 AXIZBNTHE
HEBZRWGEARNE, FrLnwg 7 A% E LTER
T 5.

6. FIE3IZRKD.

ZITUIARLC, TOREt; DEAZENX (5) LER
T5.

wh; = log Z zy; + 1.0 (5)
d;€Ch
Fio, FLREZE A CEBEE WD, Ziuc ko
THEREINTZZ FAZIZHONT, RLZ FAXICEE
NTWLLHEIIFR LU TNV EERD. 7T A S %
WS 2 SCEHDS 1 O%aI121E, BT v x bz
WZeeds.

Crouch %

Z O FIET Leader-Follower (k& LE L 72 H D Th
0, JTAZDEREEL Y TAZ~DILEDE) HTE
2BRPEDHIIC L > THT O Z LB TH 5.
Crouch ¥ TlZ, Leader-Follower ¥ & FIBRIZERE LT
7 TALE, RXEOFPEEAFE L, BEEL oM
EEONEIIRURLUI AV E 525, 7T5AXLEXL
Z0EPE X (6) [Tk TRDS.

M. .
Zj:l min(wij, Wk;)
) M M.
mm(Zj:1 Wigs Zj:l ;)

ZIZT, d;, Cp, Wij, 'UA}kj IZoOWTIE, Bl L7224
ThHY, MITEEFERET5.

5(di, Cr) = f

(6)
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4 REX
gh

T SN TWARWSTEEASITRE T Lt 5
, MESHEOMELZE U THTFIEL LDA & otk
9.

3JC

4.1 SEEREH

357 —%1%, 20 Newsgroups! ™20 77 2VU D
W, 10fHD AT 3 2D, ZOHNLZENZEH 100
LEERAUTZ, HF1000 LEEZHWDS. ZOHEF1000
XENSRDLILEELEEZ 2y NHAELEZ. 250X
EHEL % setA, setB L XA 5.)

BATEAT Y 2K 1ITRT.

F 1R T3
setA ‘ setB ‘

alt.atheism

alt.atheism

comp.graphics comp.graphics

com.sys.mac.hardware | comp.ibm.pc.hardware

rec.sport.baseball misc.forsale

sci.med rec.autos

sci.crypt rec.motorcycles

sci.electronics sci.electronics

sci.space sci.space

talk.politics.guns talk.politics.guns

soc.religion.christian talk.politics.misc

2ODLEEGITBI DL 10EOLT IV X, HT 2V
NTHENME O RWE IITBATE. £7-, setA & setB
THTIYPRHBETHHA1L, B CENETINT
W5, ZTNHOXEERL, Ay T U—RERWE
#%, AT IV 7NEE Y. RETEOFIERIL, HEIED
ERERIC L D BT VB AR LGS L, XEO
KERUEN ST SNV B AR LT E D 2 DD/ —
ATBWTIT .
HEEOIEFERIC L BT S vz Ak Liihs (0%
Z—1ET2) T, T HEERITSCGED &
\Z TF-IDF OfE2 BA7 30 Bk & Lz, F£7z, 1 HFEN
DR S D 78X, HELEES BAL 5 AL E TO
HZEZ®AT. 22T, TIHERLY PMI ORMEIZT
~ULIERTE HH#IPH, setA TIX [4.5,6.2], setB Tl
[4.8,6.2] ICBWTEREITI DL L.
LEOEVEN ST VAR T 558 (37—
v 2 L94%) TiE, Leader-Follower £ & Crouch iEM
2 DD FIETRHEL T ~ v E AR L. FHEE ORI,
[0.1,0.9] X —r2alT5) L01LTF (¥ —22b

Thttp://qwone.com/ jason/20Newsgroups/
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LF2) ICBWTERAIT-7-. £ TDFERT, L-LDA
252 DA 78— 3F A —Z DIEIE, a=0.1, n=0.1 &
L7z, W55 LDA TIiE, £ by 7 A
ETDHTDDTEREI T2, FORE, ThEtho
CEEAIZB T D b By 7 5 setA TIL 16, setB
TIE 28 LRELTZ. LDAIZBWTEHZ BT A—H
DAY, EFIELFELL a=0.1, n=0.1 £ L7
LEO N Y 7040 1D, £LEO MYy 7 T
KENDHRT "MVELED, k-means IEIZ LY, 20News-
groups ODXGL LI 10 W7 TV DT N—TITFEE
S LUT-BRORELZ D 2 & TIREFEHEOFMETT 5.

4.2 FHEFE

SEAFLACIE, SOt [4] TV BT B IR %
RAL, & () IORShDMEEHSEEFM L.

P(ll, « )
MI(L,A) = Z P(l;,a;) - logy ——~—/
liGL,ajGA P(lz)P(aj)
(7)
L = {li,la, -, 11} 1¥, k-means {EIZ LV I

7XETNVOELETHY, A= {011, g, - 7Ozk} 355
SN LEOEMTNVThD. £z, P(l;) 30
XD TP SN DR, Plaj) TIEMRT —
ZIlZBWT o T%éﬁ%%& P(li,()éj) TZnn 2008
RIRFICIE Z AR TH 5.

ZZT, HARBHREE [0,1] DETHED72DIZX (8)
(2 &) EREEAT .

—  MI(L,A)
MI= 3 A) ®)

4.3 EER#HER

k-means E% W08 %2 Z N E 0O FEOK BIE
123U 10 W47V, B MT OFH % k7=
setA TOEBRFERZK 2~4, setB TOFEBRE R AKX
S~TIRT. £THS T 7B LT, BB,
WA M1 %79 7238, H#cD 72512 LDA O
MI &7 7105t

LDA 2 & 7= ETHEICBE LT, setA OJ7)s setB &
FAWEEBREY & BN MI #5T05. K2, 50055
MWD E O, HiEOLEFREAW-FETE, &b
5OLEHEASITE VTS LDA kY & MT €L 725
oo F2, 220077 7IEBMMEITAR O RV. 30GE
OFERUEH AW FETIE, —HoBfElcsV T LDA
Z ERSHERES TS, K3, 6 XY, [0.1,0.9] TiE,
Wk L bIC M IEBMEIC Lo TR snL, £b5
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045 06
e e e e
il 0s 05 |
o 035 ° .
@ . —t
T:'U 03 - 5 04 o 04 -
> = E
0125 c ]
_E .g 0.3 ) 'E 03 -
5 02 g f ] g
b 2 =
T 015 T 02 —+—LDA T 02 1 ——1DA
o (1)
Y 01 —4—LDA 01 =f=L-LDA(Leader-Follower) 01 =f=L-LDA(Leader-Follower)
L-LDA(Crouch
008 —B—L-LDA(PMI) L-LDA(Crouch) 0 (Crouch)
0 0 I R L e e e
45 47 49 51 53 55 57 59 61 01 02 03 04 05 06 07 08 08 003 004 005 006 007 008 005 01
threshold threshold threshold
— — —
5 N v N v N
2: MI/XZ—21 (setA) 3. M1I /35— 2a(setA) B 4: MT "% — 2b(setA)
045 - 045 045
04 0a
oy 035 035 v 035
Tj“ 0.3 { e v ‘—‘—.—‘—.—‘#ﬂ % 03 | o ————— B
g =]
c 025 T o2s /‘N/ c o025
o c =
< 02 - 2 Al "/ 02 _H—-\
=1 ] ‘q. y’ E
§ 015 3 o1s Wy —iDA g 015 ——LDA
5]
@
2 01 oA 3 == L-LDA(Leader-Fallower) 01 ~f—L-LDA(Leader-Follower)
0.05
0.05 —B—L LDA(PMI] 0.05 L-LDA(Crouch) L-LDA(Crouch)
0 — 0 — T 7T
4849 5515253545556575859 6 6.16.2 005 /01 02 03 04 05 06 07 08 08 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.02 0.1

threshold

50 MI /%4 —> 1 (setB)

DIXFEERITHBNTH, —HTLDA % LRI FER %15
TIEWDR, ZOMHEICHEY 2TV, £, K4, 7
£, [0.03,0.1] Ti%, Leader-Follower {£EX/EH EA3 0
DT T 7 EIoTWA. —HT, Crouch % TiX LDA
TO MI OFHECHAND %40 52757 Ll o>T
W5,

WIZ, TNEFNOTIEICBW ARS8 EL T X
N AR 2~ TRT. K2 DTVETIE, B

AT S|

Threshold Number of labels
setA [ setB

4.5 2(9) -
4.6 2(9) -
4.7 3(10) -
4.8 3(10) 2(8)
19 5(12) 2(3)
5.0 6(13) 1(7)
51 5(12) 1(7)
5.2 22(29) | 22(28)
5.3 20(27) 27(33)
5.4 20(27) 27(33)
5.5 16(23) 24(30)
5.6 204(211) | 193(199)
5.7 204(211) | 193(199)
5.8 204(211) | 193(199)
5.9 125(132) | 124(130)
6.0 125(132) 124(130)
6.1 125(132) | 124(130)
6.2 125(132) | 124(130)

threshold

6: M1 /3% —> 2a(setB)

threshold

7: M1 /5% —> 2b(setB)

DHFEZ L > TR ESND 7 Lv0% s, fEloFic 1
DOHETHERIND TNV H AT T~ VHE R
LTW5. EELDEERICBNTY, BE5.2TT
SULEMER L, 5.6 TELICAHT S, LT, 5.9
TR L%, 6.3 LI EICARD & T~ midAmE <
Ipof=. /NH—2 2T, Leader-Follower #% & Crouch
HETO7 FAZEERTHBENPFRI L THLT-0, &
HENDTNVHIFFRILTHD. EHLLXEERITE
WTh, BENRKELRDICONTT LML,
0.2 TR ERSTZZIZHD LTV 5.

Fio, ENENOICEEGITBIT D FIEROAERK L
725~V L BT MT OBUR & BATR TR Lz b0
M8, 9ITRT. 7T 7 O T~V fitshiT
S MI #£ LT3, £7-, LDA 35, HED
kR E AW FERIEER, SCEOBRLE S fvw-
F1E£D H B Leader-Follower 5% AV = 8 OIXIE T,
Crouch ZEZH Wb DIF=MATE L TWD. KFE
TEICEHLTARD L, EROSE, Bl 0~50, 100
~150, 200 FHEICE L F-THIEL, F-ULE L 3
HOFBBMRIZR S, IESETIE, B LTFEE
T D, FARMCT VS LDA TORi b v 7 #%
WZIEWEE, BERPELS, BT 21388 RoTn
5, = TCIE, EFEOE LT, ZF LM
BEHTHDEN, K PE Yy 7 ALOENPRRKEL LD
ZE, FORTIYXHREL 2D,
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# 3. RXHF—2 22

Threshold | Number of labels
setA | setB
0.1 185 212
0.2 228 220
0.3 202 179
0.4 155 140
0.5 102 93
0.6 59 56
0.7 28 25
0.8 11 9
0.9 2 6

F 4 NH—2 2b

Threshold | Number of labels
setA | setB
0.02 - 6
0.03 19 21
0.04 42 42
0.05 69 80
0.06 101 119
0.07 118 144
0.08 151 181
0.09 169 194
0.1 185 212

5 A

FEEFER LV, HFBEOLRFERN ORI T v 24
K% L72HE TIE, 2 2OCELELIZBWT, £2ToH
fETLDA LHE~KEEN EN SR oTz. £, T
& FHmE & OFBIBIR S A bR otz. Zhubik
ZOFETHEMEINTZELL T L, My 7 OfF#
DR TETCWRNWEDTHDLEEZD. FRELT
i, fiET A EEEA D RN L, b LI, HFED
HEFROATIEILEELFOLTDO FE Y 7220 T
KT ERNE NS ZENBXOLND. BEEIK
ELTESE, My 7 EEEDOENHEOILERFH b
L TLEY, Py LBERORNREE T N
EEFZ@‘% - <‘: DR, —FT, BEZ2EEE
U723 aiaid, HEBIMR AN IE R 1TV HEE D 7 CTEE{LL
7&»%%5Lw AR ENTZRELZ L ey 7
& OBMRITIROD, ROENTLEIZ LN T LERD
ST BHZENTERNWE L ENBELZELL L EERL
5. File, ARFATIV L ’ﬁuiﬁ@ﬁi%ﬁ@%
L7223, XEHITRY Rbo72HEI12lE, My oo
1% 2 SOk U 72 & 1)7/\/1/%$55ﬂ“%6 ZEM, EHiT
WEEZ 2 D DTV EEZ BND.

SCEOEBEN ST ~ VAR L7254, Crouch
% A= 573 Leader-Follower 52 FAWA X0 &, 4
RO ZE LTI 215 T D, T2, 2 0D3GEES
TOEEERICH®m LT, BME0.03 T Leader-Follower
EEAWEEEAIZ, LDA % BRIV b BWEREZST
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0.6
+ L-LDA(PMI)
05 - B L-LDA{Leader-Follower)
n ] L-LDA(Crouch)
o - =
2 o0a = = LDA
3
= n a B
L 03
B & t (] ]
E ¢
% 02 ’
+ ™ .
]
01
0

0 50 100 150 200 250
the number of lzbels

8: FULKE MI (setA)

045 # L-LDA(PMI)
04 = B L-LDA{Leader-Follower)
» L-LDA(Crouch)

.I % LDA

evaluation value
o
i
r 3
-
3

0 50 100 150 200 250
the number of labels

9: FULEE MT (setB)

W5, B 0.03 TIE, ARSI T S OB i
WhE Y 7 ETVEL > TWD. £z setB 128
WL, B 0.03 &0 b 0.7 00, &by 7K
WZIEWBDGL T SNV EER L TNDD, ZD 250D
IR DFHMEEX 0.03 DEREW. ZOZ LD,
Leader-Follower /5% FAWT, BfELY CT& 572K
EL, AERENDEET VO R ey 7L
WA ICRWEENE SN D Z LR T-.

6 HhHYIC

ARFFETIX, HEEOILEFR & SCEOHBPED 2 5

DRBHIRIERN ST NV EER LT, ENEh
DFEIZL > TERR LTZRELT ~ v &2 O CEBRZ1T
W, CESFEOMBEE T LDA & OREOHE, §F
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High-Quality Training Data Selection and Graph Construction

for Graph-based Semi-supervised Learning

TLHLCT BT
Akiko Eriguchi!

VPR —HE 2

Ichiro Kobayashi?

U BIR DKL REHAA G REE R
! Department of Information Sciences, Ochanomizu University
2 BARD KA RARAEGE N SAATRADT L BB~ R

2 Advanced Sciences, Graduate School of Humanities and Sciences, Ochanomizu University

Abstract: We try raising the accuracy of multi-class document categorization using graph-based

semi-supervised learning (GBSSL). With this end in view, we propose two methods. The first

one is a method to construct a similarity graph by employing both surface information and latent

information to express similarity between nodes. The second one is a method to select high-quality
training data for GBSSL by means of PageRank algorithm. We experimented on Reuters-21578
corpus. We have confirmed that our proposed methods work well for raising the accuracy of

multi-class document categorization.

1 P&

PR TFRL, Blilid D oA, Hik LAE, B
flido DABE B ENRDH L, HhTH, 77 7REEICHED |
FHid b 2-EH (Graph-Based Semi-Supervised Learn-
ing: GBSSL) ¥£1&, Support Vector Machine (SVM)[4]
BEDEEFRE LR TI DA LFETH S LD
50T\ 3 [6]. GBSSL ko fEEX, —HT, 777
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DE I BREET =5 (S_NVH Y F—F) 25250
FoTHELAIND, WiFICBH L TEEE 22D,
72707 — FEOBFREZ ED X 5 IcKBLT 50T
H5 1], BECEEL TEEL 220205, BERED
REOVEAIT =52 ED X H)IGERT 20 TH 5. %
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B3Pz 0n, BomeHiT—4 2:& T 57 Tdh
D, AU K-> T GBSSLIEDKEEDM 95 Z LAY
ST 3 [9).

AW, %27 7 AXEFHITE T 5 GBSSL ED
HEm EZHETLOTHY, ZOFRLELT DD
TEZRRT 5.

FTE L, 7 7BRICBEET 2 0THY, 7
7 7 RIS A DEMTH 2 LI, CHEOWBLE
ZRBPEZIND A s, —fRICINE T, TFAEL

G | BROKKT RIS
T 112-8610 HETHCHTX I 2-1-1
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2537 0.0 01 02 03 04 05 06 07 08 09 1.0
carn (00,1 | (50,1) | (1000,1) | (1000,1) | (50, 1) 50, 1) ®0,0 | 60,0 | 60,0 | 60,10 | (50,1
acq (100, 0.01) | (100, 0.0T) | (100, 000) | (2, 1) | (100, 0.01) | (100, 0.01) | (100, Te-8) | {100, 1e-8) | (100, Ie-8) | (100, e-8) | (100, Ie-8)

money-Je | (250, 0.01) | (100, 1e8) | (10, Te-d) | (100, 1e8) | (2,00) | (2,00) | (2 [e8) | (230, 1e8) | (2,00) | (2 1e8) | (250, Ie§)
grain (250, 0.1) | (2000, Te-4) | (100, 1) | (20,0.0) | (100,1) | (30,1) | 0,0 | B0, | (0,10 | (30,1 | (100,10
crude (50,00) | (1) | (250,001) | (30, 1e8) | (10, 0.01) | (250, 0.01) | (250, 0.01) | (250, 1e-8) | (10, 0.01) | (250, 0.00) | (250, 0.01)
irade @1 | (10,00) | (50,000 | (10, 1e8) | (10, 1e8) | (10, 1e8) | (50, 1e8) | (10, 1e-8) | (10, Te-d) | (10,0.1) | (10,00)
inferes (10,1) | (30, 1e8) | (30, 1e8) | (10,1) | (2,0.0) | (250, e8] | (250, 001) | (250, 0.01) | (2 1) | (20.0) | (500, Ie-8)
ship 3318, | (0,1 (0,1 | (250,0.0) | (50,0.0) | (50,0.1) | (50, 1e-8) | (30, e-8) | (100, 0.1) | (100,0.) | (50, 0.00)
wheal (500, 1¢-8) | (500, 1e-8) | (250, 1e-8) | (500, 1e-8) | (500, 0.01) | (1000, 0.01) | (500, Te-8) | (250, 1e-8) | (250, 1e-8) | (260, 1e-8) | (250, 1e-8)
comn (10, Te-8) | (100, 1e-8) | (250, Te8) | (10, 1e-8) | (250, 1e-8) | (250, Le-d) | (500, 1e-8) | (100, 1e8) | (250, 1e-8) | (50, 0.00) | (250, Te-d)
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A Study on Efficient Text Classification Based on Latent Semantic
Used a Graph of Co-occurring Terms
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Abstract: In this paper, we propose a method to raise the accuracy of text classification based on

latent topics, reconsidering the techniques necessary for good classification — for example, to decide

important sentences in a document, the sentences with important words are usually regarded as

important sentences. In this case, tf.idf is often used to decide important words. On the other

hand, we apply the PageRank algorithm to rank important words in each document. Furthermore,

before clustering documents, we refine the target documents by representing them as a collection of

important sentences in each document. We then classify the documents based on latent information

in the documents. As a clustering method, we employ the k-means algorithm and investigate how

our proposed method works for good clustering.
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Veterans in Electronic Health Records
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Abstract:

The electronic medical records are written by nurses. There is a difference between

the newcomer ~ s description and veteran ’ s description. In this study, the system creates the

medical record sets of newcomers and veterans. The system supports users to discover features

and differences in each medical record set. By using the system, newcomers can learn how veterans

write the electronic medical record. Specifically, the system shrinks by the year of the length of

experience and keywords that medical records include. The system draws and displays maps from

shrunk electronic medical record sets. In addition, the system displays the words that are contained

in medical record sets or in the map.
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Abstract:
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It is desired that messages don’t become impolite when you send a message towards
This paper aimed to extract the most likely sentence that contains

impolite expression from message such as BBS and Twitter. The system uses the set of words that

are more likely to be impolite expression to judge whether a message is impolite. The result of the

system promotes the reconsideration of message contents to user. In addition, the result helps to

avoid a contribution of the impolite expression.
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Opinion Divergence Support System for Combination Creation
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Abstract:

As the general flow which performs exchange of opinions, there are an emission phase

for which an idea is made to conceive broadly and a convergence phase which makes many ideas

collect. In this study, we build the system which supports the broad way of thinking of an idea and

its combination in the emission phase of exchange of opinions. That is, we display in a network the

idea and its combination which the participant in exchange of opinions enumerated, and propose

the system which presents and suggests the new idea and its combination which have not been

enumerated yet. By the evaluation experiment, we checked that there was an e ect to which the

contents which the system presented and suggested urge a participant’s broad way of thinking.

1 0000

gboboooooooboobobooooooonog
goooooooooooboboooooooboooo
gboooooobooboobobooooooogan
obooooocooobooboboboooooogon
oboooooooobobobooooooooan
oboboooooooboboboooooooogon
obooooooooboobobooooooooaon
oboooooooobooboboooooooogn
obooooobooooboobooog

obooooobooooboooooooooan
obooboobooboo 2000000000000
obooooooboboooboooooobooooon
oboobooooooboobooboooooooboooo
oboboooooboobobooooooooogo
obobobobobobobooboooooogoo
oooooooooboobo1goobobooooon
ooooooooo

ooooobOooo0ooOoRFIDODODOOOOOO
O00000o0o0oo0ooo[jooo0ooooooood
gboooooobooboboooooooobooobaon
O00o00o0ooOOo0o0oboOoORFIDOOOOOOOOO
gbobooboooobooooboooooooooan
gooooboooooboboooooooboooooooo
gbooooocooooboobobobooooogn
gboooooobooboboboooooooann

gbooooooboooooboooooo
oobobobooboooooboooooooooboo
goobooobooooobooboboboobooogo
goooooooooobobooooooooboooog
gbobooooooooobobooooooogon
gboooobooooboobooooboobo
gboo20000003000000000040¢0
gbooooooboooosuoboboonog

2 0OOooo
21 ODoogobooboboogobood

doooooobooooooooooooboooa
goodoooooooouoooobobooooood
00000000000o0o0ooooOR|uoUo
goodoooboooooooooboooooog
goodoboboooubboooouoooooooa
goddooooooobbbobbbobooooooog
goooobobbobboooooooubbboogo

0000000000000 00O04d GroupMind:
Supporting Idea Generation through a Colllaborative
Mind-mapping ToolO 3|0 000000000000
gooooooooobbbbbbooooooooo
Jooooooooobbbbbotbooooooooo
goooooobooooooooo

goooooobobobobbboooooooooo
0oodooDo0ooobboooooooooooo
gooooooooobobobbbooooooooo

-0%00 -



0000400000000 0000OO0O0oUoOOn
gboooooobobobooooooooooan
gboooooobobooooooooobooobaon
gbobooboooobooboobobooboobooooao

gbobooooobobobooooooooonog
OO0000DOPoker-Maker 0O ODODOOOOOOO
gbobooooooooobobobobooogn
O000o0o0ooOoooOoOooop)ooooouooo
obooooooooboboboooooooogn
obooooooooboobobooooooogn
obobooboboboboboboooooooon
obooooooooboobobobooooooon
ooooog

22 00o0oO0obobooooboboboodgn

oboobooooooobooboboboooboooog
oooobooooooooboooooobooooooo
0000000 WebOOOOQOOOOOEODOOO
obooooooooboboboooooogoogoon
OO0O0oopoooooo webOOODOOOOOOO
obooooobooooboboboooooooogo
oobooooooobobobooboooooooogoo
oooooooooon

oboooobooooboobobobooobooog
OOoMAKOTOOOOODOUOODOOODOOOO
000o0000oU0oUoO0oOoMoooooooo
gbooooooboobobobooooooooan
gboooooboobooboboboboooooobogn
gbooooooboobobobooooooooan
gbooobooboooobooooooo

gbobooooooobooboboboooooog
gboocobOoboooooobooboooobooon
gboboooooooboobobooooooogon
O00oOoOo@ROoUoo0o0ooouoooooooo
oboboooooboobobooooooooooboan
obooooooooboobobooooooogn
obooooooboobooboboooooooaon
oboooooboooooboooo

23 U000b0bOoOOoOoOgboboboo

gbobodabuoaboobboabooabooanoo
0oooooooooobooobooogooooooo
oOoQoo0oo0oooUoooooooooooog
gobooboaboobboobaabooabog
gboooobooooboobooboobooobon
gobooboobooboobbobobooboo
goooboooboon

oobOooo oooooooo
0o0o0oooOooooooooooo@sn)
SIG-AM-03-09

godoooooooobbbbboooooogo
gjodbooobobbboouogobobbboooo
0000 ooo00o0o0o0oooooUuoooo
gooooooooobbbbbbooooooooo
gooooooobobobobbbbboogouooooo
goooooooog

gooooooooobbbobbooooooogo
O O Generating Creative Ideas Through Crowds: An
Experimental Study of CombinationO[11]0 0000
gooooooooobobobbbooooooooo
godoooooooboboobobbobooooooog
godooooooobobbbboooooooooo
gooooooobooooooooo

3 duooboognd

ggbogbuoabooobobooboboaoobgaaond
ggod

ggbodgboobbooboobgoboaanoo
ggbooaboobbooboobooboaonoobdg
ggbogboobooboboobuooboaboa
gbooooooooobooboboooboobaoon
gogbooobooboobbobooboobooboo
gboooboobooooobooboboobooobobo

gogbboooboooboobboooboon
gboooboboobobobooboboboooo
gboobooboobooboboooooboobooo
goooooboooooboooooboooooobon
gboooooooooooooooooooogoo
gboboooobooboobobobooooogn
gbooooooboooo

3.1 00000000000

gboobooboooboobobooooobooog

oo0ooOOo0oO00oooO0o0oooDOoRFIDOOOO
goooooooobogoooooooooil1ooon
oo0bo0oDOo000o0O000O00DO0O0ODORFIDO
gboboooooooooboobobooooooon
gboboooooooooboboboooooon
obobooooooobooboobobooooooon
obobooooooooooboobooboooooon
obooooboooocoog

obobooooooobooboobooo110o00n
O00OC0OO0O0O0OD00AreedJ0000OCOOOODOO
gooopooooooooooooooDooDDD PC
gboboooooobooboboboboooooogoon
gbooboooooooooboboboboobooobooon
gbo400800000

-0%n -



Screen for
Interface

"—lC-‘i:rntn:ll PC |
.f

Card data

ealy| |eauy| |eany
Area)| |Areal||Area

O 1.0b0o0o0o0oboooog

(I EE®

7% Y BERE1SH T

B e | e

O2000000000000000DO

3.2 U0gOoboobogooboood

ooboboooooooooobooboboobooo
ooooooooboobooooboobooobooo 20
ooo

@obooooooOoOoOOOOOoOoOoOoOoOoDbO
O0@oOOO0OoooO0o0oooooooooooooon
goooo0ooooooooooeoooooooon
gboooooobobobooooooooooan
gboooooo4000000D00000ODOOD0
gomooobobooobooobooooooonbo
gbobooooboboobooboobooboooooao
gboooooooobooboboboooooobogon
gboooooooooooooobooonoo 10000

3.3 Uoggooboo

obobooooooooboobobobobooooo
oboooooooobobobooooooooaon
obo30000b00b0o0oo0oooooooogn
ooooooooo

oobOooo oooooooo
0o0o0oooOooooooooooo@sn)
SIG-AM-03-09

O 1. 000000000000

IEEEEN
ooooo
oooo
oooono
goooo

gooooooooon
oooooooo
0000000000 00000000
oooooooooo
0000000000000

YART L =

(AN T—=</ BmMEER

! ,
BREAEE ARILEE
s RYRI—HRR
: %ﬁ%iﬁ%ﬁ

FATFAN
(Bhnor#llB&)

-«

7 ez A
(HH:7ITTEE | RMIT KB EA

U3 0b0booooobooooooboon

3.3.1 ODO000OOO0OOOOOOO0

gboboooooobooboobobobooooo
goboboooooooobobooooooooboi10oo0o0on
gboobooboboooooboboobooooona
gboboooooooobooboboboboooogn
gbobooooooobobooboooboobo 400
ggboouooboooboobooboobooboogon

3.3.2 0OOO0O0O0OO

goboobooboobooboo1booobo
gogboobooobobooboobooboobobo
ggbooboobooboobboooboobon
gogbobooobobooobbooobboobDbt
gbgobi1obobobobobobobobgosobo
gboboooooboobooboboboooooobogn
gbol1oooooboooooboboooooogon
sgubuobooooobobuoboooboobobond
or000000O0OO0OOOO

3.3.3 ODOOO0OOOOOOO

gbbooboooboooboooboooooon
gogboooboobboobbooboobooboo
gboobooboobooboobooboobobooo
gooobgoooobg3sunoooogoog 3.5.3
gooooo

-0%P] -



3.3.4 0O00OO0O0OO0OOOO

gboboool1boboooooobooboobooboo
gboboooooboobobobooooooooan
goboooooboooboooooboooooooon
gbooooobooooooboooooan

3.3.5 0OUOO0OOOOOODO

gobooooboooboooobooobooooon -
gboboooooboobooboboboooooooon
gboboboooboobooboobobooboobooobooaon

3.4 OOoodoobooOo

gboboooooooboobobobobooooo
gbooooooboobobobooooooboooboan
obo40000

AT Ls a—#
| ZAT7OREEONEET |
¥
WERER L SRS | aEAn
R T—H R GEAI or HIER)
-FLLMEEEORE

=S

| ZAT7OMEEOBRKIETR | IEITAZX~

04 00000000000D000O0

34.1 DO0O0OOO0ODOOODOOOO

gboooooooobooboobobobooooo
gooobobobooooooboobooooooobooboooo
gbooooooboboboboooooooogan
gbooooooboobobobooooooogan
gbooooobooooooobo

342 0O000O0OO0OO0OOO

oboobooobooooboobobobooobooog
oobooooooobobooooooooogoooo
gobogooo3oboooboooobooboobonbn
g200000000000000O00OO00O0000
gbooooooooboboboboooooobogn
gboooooobooboboboooooooogan
gboboboboobooobooo 3eoboobonogn
0363000000

oobOooo oooooooo
0o0o0oooOooooooooooo@sn)
SIG-AM-03-09

3.4.3 0O00OO00OO0OODO orODO

gboboboooooooooboobobooboo
gboobo ordbOoOoOooOOobOOOOnO

344 0OU0O0OO0OOOOOO

obooooooo40000000

3.45 0OO0O0OO0OO0OO0OOOOOOOO

oboboooooooooobooboboobon
oboboooooooboobobooobo10oboo00on
oboooooooooooobono

3.5 U0gboooboboooboooban
g

gbobooooooboobooboboboboo
gbobooooooooobobobooooobogn
gbobooooooobooboboboooooogn
gboooooao

3.5.1 0OO000OO0OO0OOOOO

oobobooooooobooooboboobooooo
gobobooobooooooobobooooooogoo
gboboooooboobooboboboooooogon
gbooooboobooooobooooogon

gbooooooooboobooboboboboo
gboboooooboobooboboboooooobogn
gooobooooooobbooooooboooooon
gbobooooooooobobobooooogn
gboboooobooobooboboboooobooogn
gboboooooobooboboboooooon
gboooooobooooooo

gboboooocooobooboobobooooog
O0oCoOoOoOoOoDoOoOOODOOOO0OO00O0OO0 Yahoo!
JAPANOODOOODOOODOOOOODOOOO 1000
000 A0 BOOOO relate(A,B) 00000

P(IAQIB ﬂT)
\/P(IAQT) P(IBQT)

000001000000000000000000
00-P(A0AO0O0ODDOOO

00- P(ANB)0AQO BO ANDOOOOOODO
0o0-1,00000 A000
00-7000000000000
000000000000000000 »00000

relate(A, B) =

(1)

-08B87 -



T={T"Nn.NT,,} 0T7,000000000 00000
gbobooooobobobooooooooogan
000000000 0D0O0000d chasenOO0OOO
goo

3.5.2 0OOO0OOO0OOOO

gobooboobooboobboobobooba
goooood

gobooboobbooboboobooboobo
goboobooboboooboobooboonbobo
gobooboobboobbooboobooboo
goobooooooooboooobogoooooon
gboooooboobobobooobooboooobooooo
gooooooboo

1. Yahoo JAPANO O OOOOOOOOCOOOOO
Oo0oooooooooog ANDOOGOoo
oooo

2.00000100000000000100000
gboboboooooooboobooboaao
gooo

3. 00000000 chasenOO0DOOODOOODOO
obooooooooooboooobooooo
goooo

4. 000000000O00O0O0OOO0DOO0O0O0O0
obooobOoboooobobooood

3.5.3 DUO00O0O0OO0OO0DOOO0OO0OOOO0bOOnbOOO0

oooobooooooooobobooooogoooooo
goooooboogsgoobboboooobobooooon
gboooooobooboboboooooooan
gooobooooooobbooooooboooooo
gbooooooboobobobooooooooan
gob2000000000000-000000DO
g-oboboooboobooobooooobooooon
goboboooobooooooobooobooooon
boooobobooooobooon

3.6 U0OoooboobOoOooobobob
00

gobooboobooboobooobgooog
gboobogboobooboobooboooboa
gboobobooboboooooboobobobonoon

oobOooo oooooooo
0o0o0oooOooooooooooo@sn)
SIG-AM-03-09

KaTLEVWI-Oy D
C:ff?')? <

g

vz
iE
R
Jid
)
E
m
Z
70

it

gsgboobgobobboobooobg

3.6.1 OOOOOOOOOO

gboboboobooobooboobobobobon
gbobooooooooobobooooooogon
gboobooooooooboobobobooobooooon
gbooogoooooooooboo

gbobooooooooooboboboboo
goobooooooooboboboobooogo
gbooooooboooooboooooo

obobooooooooooobobooobooog
gbobooooooobobobooooooDgoD 20
gboboooooboooboobobooooooogon
gboboooooooobooboobobooooogo
goooooooooobboobobooooooooon
gboobooboooobooboobooobooosd4n
000 ()oo0ooo0o0oooOooooOoooooOoo
gboboooooobooboobobobooooogon
gbobooooboooboobobobooooogon
gob1ooTr7obo0ooboooboooboooooobn
gbobool1ioocoobooooboooobooooon
gboboooboobooooooobooo

3.6.2 DOUO0OOOOOO

ooboboooooooooobobooboboo
gboboooooboobobobooooooogon
gboooobooobooboobooogn

gboboboooboooooooooooobooboo
gboboooooboobob 1oobobooooon
gboooog

1. Yahoo JAPANOOOODOOOODOOOCODOO
Oooooooooooog ANDOOOOO
oooo

-0%40 -



RiITLEEWI—0OY/NDE

U6 0000o00o0Ooboooobobn

gobobooooobooooooboboooooobooooo
gbooooooooboboboooooooogn
gbooooobooooboobooog

3.6.3 DU0OOOOOODOOOODLOOOLOODOOO0

booooooooboobooboboboboo
gobooooobbooooennobooboooooon
gboboobooboooboooboooooooboo
gboboooooooooooooo-ooboooooon
gboboooooooooooooboooooooog-
gboboooooooboobobobooooogn
gboooooooobooboboboooooobogon
gboooboooboooobo-00obooooooobo
obooooooooboo

obooOoooooooooooooobo-0000d
obobooooooobbooooboooboooobomo
obobooooobobobooooooooooaon
oboboooooboooooboboooboobooon

4 UU0o0boooooboood

gboboboooooboagbobobobobanoo
gobooboaobooboobbooboaboa
gobooboobbooboboobooboobbo
gobooboobboobboobooboobbo
goobooboboobooboooboobooo

4.1 0000

gbooooooooboboboboooooog
gboooooobobooooooboobob so
gbob1l1oo00ob00ob0obobobennonOnOO 2
gbobooooooooooooobonbo 20000
gbooooooooboboboboooooogn

oobOooo oooooooo
0o0o0oooOooooooooooo@sn)
SIG-AM-03-09

U2 000000000000000

EEEREEEEE |
1 00000000000000000
0030000000000000000000000
00000000000000000000

2 000000000000000005000
00000000000000000
00000000000000000

3 00000000000000000000000
00000000000000
00000000000000000

4 0000000000000000000000000
100000000000000000000000000
0000000000000

5 00003000000000000000000
00000000000

6 0000000000000

U3 0booboobobbooboobogon

[DDD1[ 0002 [ DOO3 | 0004 [0D005[0006]
0o oooo 0oo 0o ooo 0o
B[S ooo ooo 0oo 000 | 0000
E[E oooo ooo 000 [0000 [0000
0o oooo 000 [00000 |0000 | 000
0o 0000 (00000 | 000 ooo 0o
E[E oooo oo 0oo 0O ooo
00 |00000 (00000 | 000 000 |[0000
0o oo - 0o EEEEEEE

gboboooobooooobos3s3sboobooonon
gbooooboobooooobooooogon
goboboooooobooboooooboooooooo
gboboooooooooboboboboooogn
gbobobooooooobooboobobooooon
gboboooooooooboboboboooooon
gbooooboooooogooboo
goboboooooobooooooboooooooo
gboboooooooobooboboboooooogn
gbooooooboooooboooo

4.2 0000000

gboboooocooobooboboboooooog
oboooobos3suo400000004,6000000
oboboooog8ooooooboobooooonoen
orvoo0ooooooooo3oooooooooon
obog8boooobooooooobobovyooboooo
gos000000000000 5000000000
ggbooobooboobobooboobogabad
ggbogboobooboboobuooboaboa
gobogooood

gboobooooboboboboboobooooo

-086] -



04 000000000000000DO000O0

[DDO01] ODOO02 | 0003 [ 0004 [00O05[0006]

oo oooo Oooooo |0oooo |oooo oo
ooo ooooo oo ooooo oo 0o
oooo

oo ooo ooo oooo oo oo

oo oooo oooo ooo oooo 0o

ooo ooo ooo oooo oooo oo
ooo

ooo oooooo oooo oo oo ooo

oo oooo oo - 0 O

oooo oooo ooooob - 0

Os0boboobooboobo

ooo [ 1 [ 2] 3] 4] 5 ] 6 |
000000 [[0.171 [ 0.653 | 0.062 | 0.106 [ 0.139 [ 0.109
000000 [ 0.196 [ 0.665 | 0.114 | 0.092 | 0.162 | 0.307

obooooocoooboobobobooooooon
oboooooosbonono
oob04000000000000000O000D0O0
oboooooooooobobobooboooogoon
obooooooooboboooooooooooon
ooooooooooo20000000000000
obooooooobobobooobooooDboDb 8O
040000000000000DOO00OO0DODODOOO
ooboooooooobobobooooooogo
ooooboooooboooooooooooooogoo
obooooo4b000000000D0ODODOO
ooboooobooooboboooooooooooo
oobooooobboboooooooobbooooog 4
gbooooooobobobooooooooooan
ooooooooboooboobooboooboo
gboooooobooboboboooooooan
gboooooboooobooboooobooboooon
gbooooooooboobobobobooooo
gboboobooooobooloooboooobooooo
goooboooooooboooooobennOOOO
gbooooooboboobooooooooboooboan
gboooobooooobobooooboooga
obo3obOoboooooooobooboobon
oboooooooobooboboooooooogn
obooooooooboobooooooooooaon
obooooooboobobooooooooooan
oboboobobooboboboboooooooon
oboooooooobooboboooooooogn
obooobooboooobooboooooon
oboobooo3boboooboooboobobobon
oboob2000000000000000000O0

oobOooo oooooooo
0o0o0oooOooooooooooo@sn)
SIG-AM-03-09

U6 000booooooon

| ooo Jif2[s[4]5] 6]
Dooooo|[9]s5]3[7]8]11
D00000| 2|42 [4]3] 1
Dooooo|[7]1[5[4]0] 2
000000|[0]0(2[0]0

Oo7oooboooooooo

| 000 Ji]2]s]4]5] 6]
Dooo00|[3]4[5[2]3] 9
oooooofo|o]2]ofo] o
Dooooo[[3]4[1]6]3]13
oooooofofofofofo] o

gbobooocooooobobobooooogn
gboboooooooooboboboboooooon
gboobooooooooooooboobo3gooon
gbooooboooboboobooooobooobooooan
gboooobooobooboboooooobo
oboboobooooooooobooboboobooo
gboboooooooboobobooooooogn
gbooobOvoboooooobOOobOobooooooon
obobooooooooooboobooboboooon
oboooooboooooog

oooO s, 4,600000000000000000
gboboobooooooogo3bobobooooon
gboooobobooobobooooobooog
gbobooo3pooboboobooooooobobon
goboooooooooooooobooooooon
gbobooooooooobooboboboooogoo
gboboooocoooob soooobobobooon
goobobooooooooooooobooooo
goobooobooooboobobobooobooogo
gbooooboooooobbooooooooooobooo
ooboooooobooooooo 4,600000
gbobooooooooboobooboboboooobogn
gboboboooooobooboobooooooobogn
gbobobooooboooooooboobooooooon
gboboooooobooboobobobooooogn
gboobooboooooboo
gboboooooooooboobooobooboboon
gbobooogsbooobooboboboooobooogn
gbooooboooooogooboo
gboboooooooooboobobobooooo
gbobooooooooobooboboboooooon
gbobooboboboboboboboooooon
gboo3boooooooboooboooooooooon

-0%60] -



08 ooooooooooon

[ oooi1 ] 0002 \ 0003 |
ooo 0o -00 000 -0000 [000-00000
000 -000
ooo oo -00 0000 -0000 000 -000
0o -00 0000 -0000 000 -000
00-00 |0000-00000 |000-00000
0o -00
[ DoDO4 0005 0006
000 [ 000 -000 000 -000 0000 -0000
ooo - 000 -000

obobobobobobobooboboobooobogoo
obooooooobooobobobooooooogo
obooooooobobobooobooo 400000
ooooooooboobobooobooo 3ooooon
ooooob1gboobooooboooobooobooo

oobooooboooobooboboooobooog
boboobooobooobooobooboobooooao
gbooooooooboboboboooooobogn
gbooooooboobobobooooooboooban
gboooooobobobooooooooboooban
gboooooobooboboboooooooogan
gbooooooooboboboboooooogn
gboooooobooboboboooooooboan
goooo

5 oo

gboboooooooboobobooooooonog
gbbooooooooobooooobooooooooon
obooooooooooooooobooooooobooon
oboooooooobooboooooooooon
oboboobobooboboboobobooboooon
obooooooooboobobobooooooon
obobooooooobooboboboobooboooon
gogbouogbooaboabbooobaabooabood
gobooboaboobboobaaboabodg
gogbodabbooobbooobogbooobad
gboboagbooaobooabgaood

gbobooboobooobboobooabooabo
gbooboboobbobooobooboobooboo
gobooboobooboobbobobooboo
gobooboobooboobbobobooboo
goboobogobboooboobuoobooboo
[D0000100000000000000000
goooboooobooo

oobOooo oooooooo
0o0o0oooOooooooooooo@sn)

SIG-AM-03-09

goon

[1] 000,0000 : RFIDOO0OO00000000
0000000,0000000000 Vol26, No.5,

pp.527 — 535 (2011)

2] 0000,000: 0000000000000000
000000000000000000000000
00000,0000000000, Vol.33, pp.177 —
180 (2009)

[3] Patrick C. Shih, David H. Nguyen, Sen H. Hirano,
David F. Redmiles, Gillian R. Hayes: GroupMind:
Supporting Idea Generation through a Colllaborative
Mind-mapping Tool, International Conference on
Supporting group work Pages, pp.139 — 148, (2011)

[4 0000,000,00000,0000:000000
000000000000000000000000
000000000000000,00000, Vol.21,
No.6. pp.1067 — 1077 (2009)

[f] OOO0O0O,0000: Poker-Maker DO OODOOO
gooo0oooobooobbooooobooooobooa
gooboboooboobobobooo,obooobootb,
Vol.20, No.3, pp.277 — 292 (2010)

[ 0000,0000: 000000000000000
000000000000 WebODODOOOOOO, O
000000000, Vol.2010, No.9, pp.1 — 7 (2010)

[7 0000,000,0000,0000,000,000:
MAKOTOOOOOOODOOOOODOOO0OO0OOODO
000000000000 ,00000000000
0000, Vol.2011, No.3. pp.703 — 706 (2011)

8] 0000,000:0000000000000000
00000000000 0000000000000
000,000000000, Vol.52, No.3, pp.1213 —
1223 (2011)

(9 bOoOoO,0000,0000,000,0000:00

gbooobcooooooooboobooob ,ooon
O0ooooooog, Vol.22, 1B2-8 (2008)

[10) D0ODOO0O,0000, 0000, Eileen Peng: 000
gooooobooooooooooooob o000,
Vol.17, No.3. pp.635 — 649 (2010)

[11] Lixiu Lisa Yu, Jeffrey V. Nickerson: Generating
Creative Ideas Through Crowds: An Experimental
Study of Combination, Thirty Second International
Conference on Information Systems, pp.1 —16 (2011)

-08rd -



ooboooo oooooooo
ooo00oooOoOooooooooooo@sn)
SIG-AM-03-10

Jobogoooobogobogobooobooobd

A System for Retrieving Time-Series Data Based on Linguistic Expression
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Abstract: This paper proposes a system for retrieving time-series data based on a linguistic query

given by a user. Our proposed system uses a line chart as a query. The system generates a linguistic

query by verbalizing the chart first, then retrieves similar charts by using the obtained linguistic

query.
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Phickle: A System for Supporting Cross-Modal Information Access
Triggered by Photographs
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Abstract: We aim to support cross-modal information access triggered by photographs. Toward
this purpose, we propose a method to facilitate information retrieval based on content (e.g., people,
objects, events) or meta-data (e.g., date, place) of photographs. Among content or meta-data, we
focus on the date on which a photograph is taken. We introduce Phickle, a system that facilitates
time-series information retrieval. When a user focuses on the date of a photograph, the system pro-
vides access to other information at the time the photograph is taken. We conducted an experiment
to find the points of improvement of the system. On the basis of the results of this experiment, we
obtained positive opinions about a function for browsing time-series information related to users’
photographs. However, we found that the availability of information access based on the date of
photographs needs to be improved, because most participants didn’t use this function.
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