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Determining similarities between comic personages
based on addition and subtraction of Moe-factors
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Abstract: The aim of our study is to calculate similarities between Comic personages by focusing
on Moe-factors. “Moe” means strong feelings of affection, often towards an ideal personage in comic
and anime. In the existing similarity calculation method between comic’ s personages, it is difficult
to search a similar personage based on the operation of the constituent factors such as “a comic
personage like Conan, but with passionate.” To meet the requirement, this paper proposes a
similarity calculation method by adding and subtracting Moe-factors to a known comic personage

by focusing on Moe-factor as a component of the user’ s interest. Our user study showed that the

proposed method enabled calculating similar comic personages with an accuracy of 70.0%.
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for Knowledge Acquisition
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Abstract: Comics have many useful knowledges in their texts. The purpose of readers for reading
comics is to enjoy the stories and the images. The readers might not recognize the knowledges in
the comics. It is required that extraction and visualization of knowledges to support the readers
to recognize them. In this paper, we propose a method to extract knowledges from the texts of
comic. The method extracts the knowledges by classifying the texts of speech into two classes:
classes for texts with/without knowledge. The method takes a set of texts of comic as input. Then,
the method transforms each text into an averaged word vector using distributed representations of
words. The averaged word vectors are assigned labels for classification and trained with support
vector machine. After training, the method obtains a classification model. We experimented with
the proposed method. The averaged accuracy was 0.83, the averaged precision was 0.81, and the

averaged recall was 0.85.
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Evaluating Emotion polarity focusing on the character’ s behavior

in a picture book

ooo ot oo oot

Ryo Irahara! Mitsunori Matsushita'

lJooooooooo
Faculty of Informatics, Kansai Univrsity

Abstract: The aim of the research is to develop a search system of picture books that have
close transition patterns in terms of the emotional polarity received from the story. Our method
calculates and visualizes the transition of the emotional polarity for each character appeared in the
story to make the searcher grasp them. Currently, picture book search systems have been developed
that use not only the bibliographic information of the book but the content information such as
texts and images. However, the transition pattern of the emotional polarities which calculated
automatically may differ from the impression the reader received from the story. This is because
various characters’ actions are mixed in the text of a picture book. To solve the problem, we
focus on the action sequence of each character and calculates the transition of the emotional
polarity based on the sequences character by character. To verify the validity of the method,
we conducted an experiment to evaluate the accuracy of extracted verbs and calculated emotional
polarity. Our experiment so far revealed the necessities of estimation of a speaker of each utterance

and adjustment of the values of the used emotional polarity dictionary.
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Touch Panel Interface to Support Explanation of Pains
by Choosing Options
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ST AT AE R L
I College of Information Science and Engineering, Ritsumeikan University

Abstract: This paper proposes a touch panel interface to support explanation of pain by choosing
options. Medical staffs of rehabilitation must pain information of patients. Patients would explain
their pains with words and gestures. The explanation of pain depends on expression of a patient. If
a patient does not explain his/her pains accurately, a medical staff may not have enough treatment
to the patient. The proposed interface provides patients as interface users with means to explain
their pains. The users input four types of pain information: the occurring condition, the body
part, the aspect, and the degree of pain. The four types of information can be input by choosing
options. The interface users can explain their pains independing on their vocabulary. We had an
experiment to verify the efficiency of the proposed interface. We found that the proposed interface

could support users to explain their pains.
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Development of a Food Recommendation System

for Supporting Nutrient Balance
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1 College of Information Science and Engineering, Ritsumeikan University

Abstract:

Having foods considered nutritional balance is important for both physical and mental

health. Due to the change of lifestyle, people often have lunch and dinner at restaurants and buy

foods at markets. The nutritional balances of those tend to be not good. This paper proposes a

food recommendation system for supporting the nutrient balance. Users of the proposed system

input logs of foods that they have ate.

The proposed system calculates intake nutrients and

energies, then recommends foods that support to adjust the nutrient balance. We had evaluation

experiments with the proposed system. The proposed system could support users to adjust the

nutrient balance.
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Analysis of Regional Differences on Frequency of Adverbs
for Taste of Foods

BNZE * B PR HHEDEE 2
Shun Yokogawa, Yoko Nishihara, Ryosuke Yamanishi, Mitsuo Yoshida
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L College of Information Science and Engineering, Ritsumeikan University
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2 Department of Computer Science and Engineering, Toyohashi University of Technology

Abstract: Restaurant staffs often use social networking services like Twitter and Instagrams as
tools for spreading their advertisements. They appeal their restaurants by using photos and phrases
to attract the potential customers. We believe that the attractive phrases should be depending
on the regions where the restaurants exist. We focus on especially adverbs for tastes of foods are
different depending on the regions. In this paper, we propose a method to analyze the regional
differences on frequency of adverbs for taste of foods, and applied the method to tweet texts. We

found that some adverbs were used for the specific taste of foods and in the specific regions.
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Action-Centered Recipe Presentation for
Reducing Cooking Failure

NS
Takafumi Ohsugi'

R e 2

Mitsunori Matsushita2

e TiPNE PNE ST SR R E LTI
Graduate School of Informatics, Kansai University
? BPY K ARG TR
Faculty of Informatics, Kansai Univrsity

Abstract:

The aim of this research is to reduce cooking failures of a user who only has little

experience of cooking. User-contributed recipe sites are convenient for such the user, however, they

may face difficulty to understand the recipe because recipe contributors often post their recipes

without explaining some cooking processes assumed that they are common. To solve the problem,

this paper proposes a system that presents recipes as a form of the flow graph. With this system,

a user who only has little experience of cooking will understand recipes easily. To confirm the

usefulness of the proposed system, we conduct a comparative experiment between cooking with a

user-contributed recipe site and that with the proposed system.
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Extraction of Individual-Specific Preferences by Comparing with
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Abstract: In recent years, studies to capture the trends of the world and the personal char-
acteristics of SNS users have been promoted from SNS data. However, simply trying to capture
the characteristics of individuals is mixed with the general characteristics of people around the
world, and it is difficult to extract individual characteristic features.Therefore, in this research,
we propose a method to extract personal preferences from the difference with this index, using
the taste of many people in the world as an objective index.In other words, we construct a net-
work that classifies comment sets in SNS into items within the field by deep learning, targeting
one field. Then, personal preference is evaluated based on which item the individual comment is
classified into many items.
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Extraction of Classification Patterns from Deep Learning Networks
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Abstract:

In deep learning, there is a problem that concrete classification patterns for deriving

reasons for classification are often incomprehensible. In this paper, we propose a classification

patterns extraction system from deep learning networks and verified the effectiveness of the system.

The proposed system takes out learning networks from the learning result of deep learning and

extracts classification patterns from the learning networks. Then the system displays the extracted

classification patterns so that users of the system can interpret the learning networks. In verification

experiments, the significance of the extracted classification patterns was estimated by chi-square

test. The results showed that users of the system can extract classification patterns effective for

interpretations of the learning networks by using the proposed system.
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Proposal to Improve Objective Function for Route
Recommendation Problem Using Edge Vector-based Formulation
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Abstract: This paper proposes to improve the objective function used for the route recommen-

dation problem using the Edge Vector-based formulation. In this formulation, there are real and

virtual edges. Real edges represent the routes of a given problem, and virtual edges are used to

transform a non-complete graph like a real world road map into a complete graph. However, the

effects of real and virtual edges to the objective function are not symmetric, which decreases the

performance of the optimization when a state variable includes virtual edges. This paper shows an

alternative formulation of the objective function that satisfies the symmetry on the effect of real

and virtual edges. The effectiveness of the proposed method is shown by the experiments on a real

world data set and an artificial data set.
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B, RONAKHTHRL SKETLREERES
LBERBBHEEFIRIEETHY, HEIEDLSNT
W3 [1][2][3]-

R oNHiR e T2 KRET S BRIEREZ KD DM
&l Traveling Salesman Problem (TSP) [4] £ LT
KMHIZEINT WS, NP-Hard [5] IZJ&9 % TSP %
fiff < 72 DIIEBFREN OV S, RERAREDITIE

ARG HEREREKREGE Y AT AT YA VSR

T 191-0065 H AU H BT A . 6-6
E-mail: ytakama@tmu.ac.jp

2-Optimization (2-Opt) i [6], Simulated Annealing
(SA) [7] BH 5. X5z, AKXy MflifEz AU,
5 2 b N ERTRIBR O ClifE DA AR K & 45
R 2 EIE L UT, Selective Traveling Salesman
Problem (STSP) [8] BWERLINT WS, STk [1], [3]
Tl STSP IZED <HEDEALICE VT, ARy b
DOffiffix Web RNHHF LT — X2 HNTHET D
FEZREL TS, 72, U 2] 1& STSP % fL5E
U, BhitvzIReH A U ClifE 22 AL % R % o
BOERBEIEE LT 2 e 2REL TS,
BLED & S1Z, TSP &0 STSP 2R L 72 AL
FIASHWSLNT WS A, STSP TIFHIRIZAKRY b
ZEMT, HREOMOEAIZ, AR MEZRES K
IR EDEERZAM (IAN) ZED Y TS0,
R AE D 2 BB XM UV S NN Z EAZFE L.
ZAUT XY, BRPREGERIIN S S 21—V OffifEE =
ZRTETY, 72, 2—TFOERICLDEMDOFEAF
DOIELE Z 54, Web 6F5NE T — XN HR L
BOTWSIEEDRMIZBWTHYARETIVETH S
CRERBV. AU USCHR [9] TIHARY hOAT
B RPORBEIZE T S EMAPFBIEL 1 —FIZ
EOTHBERKTTHDLEL, ITNHZEEARERE
SRR HERE T (BABE Edge Vector: EV & IESR) % f2
ZUTWD. AKRY MBI UREE BT S il X £ 47
FARTCEZLBIZHTEEALLUTENMETEHI LT, A

oosed0d



Ry N ERBEDIERZFE— RN R, Bk EfEiz
BTl % [FRZ T U RS B R O F 7L % 7]
BEE LT\,

WZBWT, b TiEE LT SA BHVWSENS.
AL O EFE TR RE 2 M AT 2 R IR L &g
(KAL) DSV SN, RED DB FEER ORI IIET B
() ICEBIND & ICHMERE ERMELT S
Y THBET I TIIRIGLDD, ELLEDOARY b
BRAEEE LTWa., ULAULAMS, HWBEEIZET
é%ﬂ IRAET DB TR TR Z & ASE D #E

WSRE L, R EIROE TR FHING 72D, W
MEDSEOEAIZ RIZ T HEBDOHE, B LTI DIV
EANMEDBBEEITODERHDEERD.

uiwﬁﬁm%t AFETIE, SR Ra#E LI G

B EBUANCEEL, MIREOEOE R TIE
mﬁme#ﬁT?é% NhHdILERT. DM

REIZR U, 92550 - ARAEEIZ DWW TRBRIE O g5 H B
BOEAMEEREL, Bl RE2WETEIDI L%
RY. ALT—Z% Y hBXUXH [1] THOW ST
BT =X /=28 BBOLEDITENEIEN SR X
NizrF—2%y NEHCZIHMEERIZE Y, BETS
ERLDERMEE R

2 FEEffRE

2.1 STSP ICEDRIRHE

TSP (ZIE 2 TOHiN & —E 3 DN d L\ flfn
BB, AKRY MU THUEERMED H 2 B
BHEEREIZZOEAMLE2 2D EWEHTLZ1ET
IV, BEAERSETCLE, B2 Hi AT B HlR o
DI, WY D RBEOAMDEET (FRATEIRHE) 12
KU THIFIZ B, ARy MIRE S N fifE ORI
*EAALTHRIETH D STSP [8] DENMEZFIH, &
%\ i?ﬁéﬁbtt@bf%’?u\ [1][2][3]-

XCHR 1 [ ] ORIV EIIRETLE T — 7
IN—=21Z ?é%‘ﬂ%?ﬁ%?(ﬁ%h%bfwé. 7 b
FJrovaveEfin (TOEEGE N £95), KR
LHIEOREE D & LT, #ET DRIEEZ D
n = neNli=1,..,D), MRz NZRL%z
t = (t;eRli=1,...,D) ERBHLTWS. ny, np
X ENENEEWN RS, KA THY, mdEfboi
FETEATZZ 2320, KET 2 Him0RE D
ERELDBETETS. Uza—TFDHEALL,
KT NI YA IEa—F I L ICRE B (I

) fint 2 U x N = [0,00), £1—=FTHilOAS
FFprp N — [0 oo), HBHEZZB T 2D IR

VAR
LN s [0,00) AEE TR

qucuc N xR — [0, OO),
W (FFHREZRS) tqe

ooboooo oooooooo
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5. £/, ®TCOT M7 7Y avEIZOWT, BEIRHE
fo: N2 —=[0,00) WEZEINTWD. DLEDOFEIZE N
T, =Yy (e V) ITHULTT == HNDT T
VarvEKLREAREEHETSMEEZ, X (1) TH
A2 6N AEKM C. (€ [0,00)) DHlFIDE &, K (2)
ICERIND HWEE F 2 H&KR6T D n &2k D ME
LEAMEL TS L

Z {fc (nia ni+1) + tdur (nz) + tqueue (nia tz)}

i=1

<C. (1)

F— Z (fmt ©, 1) + fpop (nz)) (2)

tqueue (nz y tz)

fiike LT i Monte Carlo Tree Search [10] % #A5E
U7z PersQ &IEIND FEMNMREINT WS, STSP
TIER (1) OFFIOMIZ, AR k235 B —
ELLFTH DM, mReRaE b3 5insfik, &
PRI > TV B IR 23 72§ BN D DAY, PersQ
XINO 2l TIRDOAZERT S LD ITHEINT
W5,

SCHR [2] T, STSP % ARy MIEB T SR H
2B ERET S LD ITHR U 2 b2 fRE L T
. 3CHR (3] 1%, 22— & WFERITREE 2 PRE L TV <
I AT L THS CTPlanner 2 RELTWD. [
BOEARIZIE STSP 2 HW, HDOEAIZIX Google
Map EDRBEENY —CAZHNTHOLNUOFET L
IR BEEAME UTHEEL TWD. BKIZIZERH
FATY XA (1] TS,

2.2 WARY MLERW-BLRBHEF X
DERNE
ARHTIHEV OEAbE, RFETHWLNDEL
JRIEIZOWTRRS, £72, HKHBOMAAER (9] 12
BWTIEBHKRTHZ LEZLNDEDIZDONTIE, MG
BfRZERULBNS, KETHZIZERELZEDZHW

THWAT 5.
N 2HROES, & 2 LOLEEALTE. &, 1k
BRI 5 2 DAl (E#0) &b T 2 E ol

W, WAL 2 250, We (€ &) ITHL, ngle) %
e DIRRL, neale) & e DERELAZEE, THHIE
Ueee, (nstle), neale)) = N2 OBREN7-2FTED L
5.

IN| EHDLINS 2282 GLANT MLz e =
(e;li=1,2,...,|N]) LEHETD. nyl(er) IR

13K (1) &R (2) 1K & B RIBEOERIEH [1] 1ICHBHPNTVEE
DELDRRDLH, P2 GRIZT D - ORERBEREMEDAE
W23 EDIZFER LTS,

20k [9] TIREIEL, HOV—7, EEELEIFIEND

oosedd



Route

=== Self loop

Route
Real
=== Self loop

Virtual

2: AR % FO 7R BR IR OB, (1) 225 (5) 12h
T TREPHEEIN T BT 2T W5,

Wy Ned(en) IFREEEDOM R TH Y, Hodfbrh2bl &
W e (€&) DIH, ngle) =nea(e) THD2ED%
HaFRL &R, AT MVIFEERIFELZ &8 2
LT, BRBZEEL ULNORRX BRI E2RIT S
ZENTED. EEBVEETH D0, %ikd D &
212 Gibbs Sampling [13] Z#EHATREL A2 5.

1 Tk, EF L2z BMTRL, W2HEHTY
50N HCERBL, FTRTELEDELNRT b
VIZEENDZERLTHD. ZOMIE, His 1,
2, 7, 8 2 ERBOHFITHY, Wibd 24N
7 bIViE ((nsi(e),neales))li = 1,2,...,8) =
((1,2),(2,7),(3,3),(4,4),(5,5),(6,6),(7,8)) &4 %.

7, TOFETE, KELZEZHNSZ LT, 24
WX BIEDAIZ L D R DLE 2 URH 5 il
2175, B2 ITRTRIEEEDOHI T, HRERIZE VIR
Bz rmUT0d. &L EICHES RNrAEL %2 R
T2ILT, ARIF4ODHECHRLEERLIZEH
TOREND DT, 2 ANDEWE 4 [\l R
ZETRELTWS., AFRTIE, EFRLLH L
=EDOETELETY, TORKREEGEE (CE) LT
5. IREGADESIX E DG L B 5.

##%13 Boltzmann 734 [12] 2 HHERMIZEK I N
5L ETMLL, Bff%E SAIZ& YDA RD 5.
e DWEREL % ey, TDHp(es) 2N (3) ITLVE
95, A={1,2,.., N[} IFEXZ bV OKERIT
TORFEOEESTHD. AMTIE, MRET VORI
ZCHR [14] TREIN TV RTRIEEZHNS. 20
FIRIZBWT, FAURTFEAZRFIRDHERERUL
ST R A ITHED .

exp (— 74 (ea))
>ya exp (—gr6 (y2))

id ya OARBEZEENZ DWW T DA% R

(3)

p(ea) =

ZZ7T, %

ya

ooboooo oooooooo
00000000 0oo0o0ooooOooo@210)
SIG-AM-21-10

T TIHRETHS. 72, ki Boltzmann EHTH
D, MBI L IHEY)ZRMEZRET D, ¢ (ey) IFHMEIE
THY, ZOMEINI B, eg DHBERNE LA
D, THANSLKRBIFEZOMEADIHRLS 2D, SA Tl
ZOWEE AW TREROELRZE EKT 2720, H
MBI DN S ZAREEAE F LRI E R T LD 12
¢ (eyr) DENMEZITD.

per) 2R (4) ICEVEFRTD. X [9] Db e
LD RILD N, RENIZATUTHY, 3HiCE %5
REREFEOBHIZH—DOAXZFHWEEL T 5720
ZZORZHNS, a; =02 U780, EVDER
fLIZHInd % 3.

(b(e/l) = Fres <Z fC (ei) + o Zfs (ei) - Cc)

€N €A

=D fale) +ans Y fule) (4)

€A i€/
fole) 1% e DAL, fa(e) ik e DMfETH Y, IR
OEIFLOMFIZE ST, UTFOLEL2IE-ZTEDE
95, 2 OHDOEMIXACRFLIZHT S ED, 3 DH
DEAEIIBIZET D STSP Ol % MEHIRIZE 2 72

RPN ERIND L 2i<EDTHD.

Ve & &, fc(e) = fa(e) =0
Ve € E,ng(e) = neale) = fale) = fe(e) =0,
Ve € E,ng(e) # neale) = 0 < fa(e) < fe(e)

fule) BRI T 2 4RTHY, & (5) 10k Vi
%IND.

fole) = —fele) + D fels) (5)

seS(e)

ZIT, S(e) (C €)Wl e ORI & 55 ST £
T 200EETHSB. £72, S(e) =0 = fi(e) =
EhZTE0DETEH, Ly, REEIZIEED
585 RIEREAM A EOAMBE ) B TEND 2D,
AL % GORBISH L, EIZELDOANL RS HIWY
B DMED & DARVIREBBIFET D Z &2 Y, Tl
D@ CRBEDIIFLDICEBRI NS EHA L 25,
7=, B U7z SA OMWEIZE Y, T — 0 DRRIZHE N
TRAGAIE T R THELITER I NG . TR A AT
Floyd-Warshall # [15] IZ& D kDD Z N TE L. T
@%E@%kfo(wf)@ﬁﬁ%,OQNV)@%%
BEETDIN, HIIROTELS Z LD AGETH D7
b, RAELDEAIZ LD Z DOFHEEMOREINIZEM -
MEL 2580, EVOERBIZENT, ay 3L

S3THR [9] TIEI HIT f IS0 UIUNREBUEZ IS L TW 25D
HEODRHDH, TN DOFENIIFMN T & & HTERICE WO THE
ALUTWS 70, FMIZOVWTIEERKT .

0oosvo o



STSP
EV

Fres() |

C, X : total cost

& 3: HIFIBEB O, STSP: STSP, EV: SCHk [9].

1.5
1.0
0.5

Fres (:Z:) ’,,-‘.““ ***** 1.0
-7 -0.5 0.2
-1.0 —-0.2
15 1.0
1.5 1.0 0.5 0.0 0.5 1.0 1.5
xT

4: 02 = 1oy € {1.0,02,-0.2,—-1.0} BT 3
Frs (x) DT 5 7.

ZIHBIE 2 -ODFRBRBIIHIET2EDTHY, 1
BAET, oA BRI M < T D R
IZ LITEVMEZ WS,

Fies : R = RIS EMIZH T D STSP Ol %
EKHTHEBMTHY, CIIHFETH D, BUOEREHE
BIZEWT ZoOHlffEE, REEEXRITREIIT IS
%. STSP, EV (28T 2 HlHIBBOE % X 3 12RT.
STSP Tlk REEEMN C. 222 Z L E2WDRN=D,
HEBE%IE C. 2B KRDMEZENS. ZDE DR
HIBEE 2 2Bl Tld, RIBENC et A3
REBDIEERRIZE T D b ENME T 5. 7z,
BIRD B 2 ARy M DBHIE, £ DHIRE DA
XNDBEHRFATIZENTIDOETNMIZZY THD &
BEZABRW., ZHUIRL, EV TRPIEEDHEAE
R, Rl EREZAEXEZDZ2T, JUHERR
EFINELTWS,

EV & 3HiCHHT OREFETHELUTHNHT S
HlFBEE D E A% X (6) ITRT.

Qg + C1 , T< Ty
Frs () =4 cx?+c3x , zp, <z <o0? (6)
X+ Cq R o<z

BHREME, ¢ = con? + c37m —
5)/(20), ¢5 = max (ag, 0), Tm = (ag — c3)/(2c2),
o =5 (02)° + 302 — 0 LEDIEE, ap =112
BWC, ZOBBIZEV OEDIZHINT S, o2 IEHlHY
BNOHBEERIETE/NTA—=XTHY, Zhilk
DIERDFFRESEVEZHEIdTE I EMNAETHD. K4

Qgltym, 2 = (1—

ooboooo oooooooo
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12 ag DIEIZE D Fres DIGRDENE IR

SA IZHWT, Boltzmann 4346 % GB35 7282
Gibbs Sampling (GS) [13] 2\ 5. REEKEHE % 1T
D2 ODE/NERIZZDODDATH D720, GS IZHEWN
THHINDEHHEME UTHRY VD 2 30 % 5%
S ZD2WIINTERF R, j (e ) LzeE, Z
NOUMNDIRT A\ {i,j} CTEFRINDEHUT LY FAM
ez ndmiEk (7) L EIT 5.

p(egyleagigy) =
exp (— = (ea))
Yy P (—2r® (Viig) eaniiiy)
T A DEPEE M 2R A TR ORI

BT B AR E R L, R (3) ORI hB
[14].

(7)

pleanm) = ZP (yaream), M cC A (8)

YM

II7T, 3, Fyy ORBERIZOWTORME
RY. ZOIREEZEMICIE 2-Opt FEIZTHIET 5, KL
LTkl zM~-TEDEEZ 5.

BERGR L85 2 WORTHESE {i, 5} (PREEH
2530 & D R GS DT 2T 2 L D1
HEIND. EV TIEZOREFIEIC LD GS O L%
B ZREIY Y TY) Y T EIFA TS, ZOERET
XHMBEBOZ LR ZELICZAEE Y, FHIIND
ZALEDNI WS K FHEHANE TOREADZEALL
EHZ2EDDOHFMNS {i,j} & MAER/ITERNT S, SA
DEFE L 725 Markov Chain Monte Carlo ¥ED#EH A
IZBWTIX, RS [16] 12 & 2 BEFHIPH % DR
REIZHIBR T 2 fiThe A2 I TH S 720, ART
& Z DFEZ EERRIE & IS,

3 XHMHEICHT 2ERERREFE

R @) FDNRTA=RIZONWT, EV Tk oy =
0,00 ® LA >120TEYD, (FIELDEM f1E
TR Fres 1I2B ENHRN20, IRFEGL L XIGT D5
D AN Z T U THWBIBOME» K E <216T 5,
AR &SI U CIERfR R E A b & 2> T 5.

FERFIME DN EE LA BAXTREIZDOWT, TFICE
DEZEIND F. (ey), FL(eyr) AV, IROEDITHE
2115.

Fs (e/l> = Zfs (el)
i€

Fe(en) =) fe(ei)

i€/

oossdd



hoRE ey, NED ¢(ey)) DEILEE A, F,(ey)
DEALEE AF,, F.(e)) DE{LE%E AF, &L, &
FEODRR % 3 EREREICDOWT, AL Z XN d 5550
EAHIC %%btt%,@;@%@ﬁ@%%%ﬁot
D APIZDOVTHEZAD. XN (4) 25, Ap 2 (9) T
LTS

A¢p = EAF. + as6AF; + as AFy (9)

§= o (Fe(eq) +asFy(eg) —Co) ELTWVWA. &
, fa zl:STSP DHFIFNZERE K, Fes KA ENR
f: &, ARONFMEIZET 2 AHiwmIZE WV TIZERE
CZ)\Z”UQIL\. ZIT, e ll, kfilley ¢ E 2L
I2&d ¢ DELEE AptY, MIGT 50 LD
R THD S(ev) (CE) 2RULAZLIZLDZELE
Ao LT D ApTY, AT IFA(B) Ik D f, DFE
#L X (9) 2HVNE, ThThX (10), X (11) &F
7%.

A¢+V = asfs (€¥) + qasfs (€7) (10)
At = ¢ (e) (11)

U EDFEREY, a0, aas ~1EHETDEVOD
ERNETIE, F.les) > 0?2 2BV TE=1LRD0,
AgtY & At IZIZIFE LA, Foley) < o2 2BV
Tl Fu(ey) DIEAVNI K BBIFEABMRREL 4D 2
EWbnd,. 2FY, Z0LSREAMEE W ER
IZEWTIE, RAEDEMWIGY B FLD AN 2B U
THMBEBOME?RE LT L7720, GSIZBIT5IR
BB boERE i, 2 8P EORIFEIEIC XY LD A
EHOWEERE, REDERBEUABETRISHR
IR, RENEORNNTHINDG.

ZOMBITH U, AR TIRRAL % 5230 & RFRIC K
D, s = 1,ans & +0 DREEHND Z & Tt bsh
ReWHETLHNEBOENMERET S, ZORE
IZEWTIE, KX (10), KX (11) &V, £ DMEICBFREL
AT & AgTs BRIFLHE L BD e WbNE. 20D
By, IRALE NS T 2 LD ANEZIZBE U THWN
B ODMEANEIZEAL U RN 28D, RAEEGH 2 8 U 7235

BT RECNEOE T PR EBNEEZS.

ERIINFRE 229 8 X, BB L T H MBI
DENZALL 2 <2, (RAELDFEDADEHI K X
DL %%, 2FY, EHLEDAKRY b DBERMNT
DAL LK BB 720, EMTHIWEE Fd 7260
WCHUNRE % BET 5. ZOMOBEHFEIZ, 21—

BIENER S fIXEE LRV, BED ST 712
WU THEEREZTD ZLITLY, 2TOI—HITH
UCHHTRERILBDEZ ED D Z LN TE 3.

SFEDS 72 X NN Z & DS L ODRERIC RIFT B
R B % 2808 5, AR RIVODIREEIL, Random
Walk [16] & FIBROMEEIZ & D IREA GV & T ITIER

,
“ ’ aab

ooboooo oooooooo
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5:5 X 3OHiENSRBIEES T 7OANLT—
Zxy b, VUMAIZEAAE, SAITREE TN TENET.

BEBEWVIREBZEY, ZInLEENTRLICON,
AL Z GOIRE L, WG 2 FLITER I /K.
Z R HAZH) BN SEOVREISER LTV LA, kil
DiEY, EV DERMEIZNIET S as 0, aus 1 & F
L%, L EEUREADEANEIY) I5<R
6% MdH D70, BREEITEVIRED X ZAFET 5]

REMEMH D, TORER, BMHERBENESRYX
@“uv‘:%i%ﬂé Z OMENEBITE Y, Rk
DEWVERCIZEWTHIRT T2 Z L1 4 BRIl 5
BRIZEVRT.

WRREDERR D SN D DY,y DFREUER T
R OM EEZEDD 720D, ZDINTA—ZDHKEH
FIZOWTEHRRD. o, 2 KIS TBIEE, Fes(z) 1
B ERIE < R STSP OHIFAHEEEL D5 < &
5720, ag IIFINIBEEHAND ZENEE LW, £
72, ag = 0292 T, MEENLZ I NS SAM,
DFY, as=185IEF, (e))+ Fy(es) <C. ThH?
PRie s DN T h(eq)ld Fe(eq), Fy(eq) il&Hd—
ELBY, TOEDBRBEZWONIHETEDL
O, FHEHEEOM ESHFTES. 72, ag > 00D
ETI, RBEEICH U THRBEBIIE ICEOME 2 £
D, & YEWREEEEROREIZEH BB OME
PWNILBD., ZOZEMD, ag~0Aay >0 LFE
5L T, MEARRIEEHIRATRER, DOMEDE
WHERE B BT ES.

4 FH{M=EER
41 AIFT—49tv MILDER

JHDERTYTHUZLEY, MAFEFETIEIEKRIN
LRI bz el UL E, TORBDET F.(e)
MO NIRRTV L, BETLIEAL
ERHWEGHEIZINEMRTEIL L Z2HEET 5720
B 5 IRT &S RIFHMERZ R OALT -4ty b %
FAWEREZT>7Z. MIZBEWT, WUfy, =fAlkzhe
IR, MR ERT. FEERTIE 20 x 20 DY A1 X& v
2, AR—ZADOBEBERTIESx3 &L TWS. &
72, Ve€ & fo(e)=1A fa(e) =0 & LT3,

oosedod



F 1 B2 (ag, a5) IZBWTRET ML E AV
X NIRRT NV ey ORI R F.(ef) L aHERH D
Y.

(0 s)  TIIREEE TR [s)
(—1,0) 106.9 10.2
(-1,1) 100.0 5.42
(0.01,0) 106.7 9.96
(0.01,1) 1.000 2.80

(ag, as) € {(—=1,0),(=1,1),(0.01,0), (0.01,1)} =&
3%, C. = 100,02 = 50 & LZ5E&0, 128 HDR
TZBIT B Fo(eh) OFEEE, FHHEIF* OFIHE %
K1UITRT. t(€]0,1) %, t =0»F5FR, t=1
MEHEM T 2Bk DI HOETEL L2 S, BE
ZAET() =103 Ik 5, t A5 x107° #EL T
WREAR I %17V, aas = 0.005, Boltzmann E#IT I
SCHR [9] DFEEHZHEN k = 1.2 238, SEHEEROHIH
IZIE K =16 2 Wz, BUELE D £ I IE Mersenne
Twister [17] & FHW\ /=,

F1 &Y, TR 9] OERMLITHIET B (g, a5) =
(—1,0) T 3HITOHEMRDEY, C. DELY BV
BERERINDMEAIIH D 200D, (ag,08) =
(0.01,0) DHETE ZDMEANIED L BN &N 5,
EABEE % R RIS UTHFEME U2 TS
DIEAIZBEINBZNZ EXZDNS. —F, 3HTOH
AR 0 = 1 & U7z (ag,a5) = (—1,1) D& i
TR I N RBENB LN TN Z bbb, F
7z, (ag,as) = (0.01,1) OEBFER TGN - %
EHEFESEY 1 OREBEPERINSMEIZH D Z &M
DD, KEBRTIEVec &, fale) =02 LTHY, #
BEABIMIED A )Y MR RNZOFZ L FER L0
Z%. INLDFENS, a, =1 2T 2HFMEDOEN
BEILBWT, HINBEEO R & R X N5 fif % 15
bNBZEeNLNd. £/, EEINDIBEENE D
FCEHBERAEA L TH Y, MERRREE % BT %
ag DFFELGDOENE, RETDENMBITEEIZE
Hkd 2 Z e bnd.

4.2 EF—Ftv MILBDEER

SCHR [9] 1231 B RS ER & [FBRIZ, SCHk [1] THWS
NTVETF—&ty M Z2HWTERZITo /2. i
VZIESCHR [9] £ [FIRR, Recall 2 V5. BIEFES LU

4C4++ 14 TFZEL, Ubuntu 16.04.5 RIZBWT, g++ version
5.4.0 IZ &V udfbA 7> ay -03 2L Ta v 31 ILL, [ OS
L ORI EINSUR R VTR L 2R RT3 D <L il 2 D FEER
WFTARTH—AL Y FIZEYETIN, CPU (21 Ryzen Thread
Ripper 1920X (https://www.amd.com) % fH\, FidlEIE DDR4-
2400 % /NAlF 256 bit THEkE UEIEI W72,

ooboooo oooooooo
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# 2: PersQ[1] L#RET 2 A (EV(ag, as)) ZHW
7= AKERD Recall. EV(—1,0) 233Hk [9] DEXKIZE T
5EDIZKIET S, C: Cali. Adv, H: Hollywood, D:
Disneyland M: Magic King., E: Epcot.

C H D M E

PersQ 0.483 0.482 0.332 0.440 0.472
EV(-1,0) 0.291  0.421 0.231 0.388 0.401
EV(0.01,0) 0.406 0.461 0.405 0.450 0.530

EV(0.01,1) 0.441 0.472 0.423 0.475 0.555

RBEFIRITE D ERINAZRKOD Recall 5K 2 1TRT.
PersQ (33K [1] TREINZFHE, EV(ag, as) D2
F52ENMETHD. EV(—1,0) D33CHR [9] IZH 1T D E
T IET . EV(—1,0) IZBWTIE, a.s = 1.005
%, TNLANDOFZEIZENTIE aps = 0.005 % AV 7z,
REZMIETE) =107 125> L L, t 235 x 1071 #E
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Learning Word Embeddings Using Spatial Information

Wotders MiEss NHEEN (HHEIR REHIL
Hideaki Joko, Ryunosuke Oka, Hayato Ucihde, Hiroyasu Itsui and Takahiro Ohtsuka

=TS HFlEIR ST IET
Information Technology R&D Center, Mitsubishi Electric Corporation

Abstract: This study proposes a word embedding learning method for performing both facility and region
name search. In the previous method, the word embeddings were learned based on the context in which the
words emerged. However, because the previous method missed the spatial information, the word
embeddings that share similar contexts (e.g., universities) become similar even though the objects of the
words were different (e.g., “HHUKE" (The University of Tokyo) and “5L#[ K2 (Kyoto University)).
In the proposed method, the word embeddings are learned based on the spatial information data, which
comprise both the object names and coordinates. Therefore, even if the words share similar contexts, the
proposed method can learn different word embeddings for different words if those objects are different. The
proposed method is evaluated using the synonym search task. As a result, it was observed that the MRR for
the evaluation data improved using the proposed method in comparison with the previous method.
Furthermore, the proposed method improved the Mean Reciprocal Rank by 177% maximally, i.e., from

0.151 to 0.418, in comparison with the previous method.
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Study of strategies for autonomous agents that play
”werewolf game”
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Abstract:  “Werewolf game” is a popular multiplayer game in which “villagers” are trying
to figure out who is a “werewolf” through conversation. Werewolves are usually pretending to
be villagers. In this paper, we studied conversation in game logs in order to investigate how
werewolves’ cooperation contributed to winning percentage of werewolves’ team. Since the number
of “whispers” that are utterances via werewolves’ private chat may be regarded as a measure of
the werewolves’ cooperation, we investigated the relation between the number of whispers and the
winning percentage. As the result, we observed that the winning percentage of werewolves’ team
increased by 63 percentage point at most when the number of whispers of at least two werewolves

was more than 106.
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“Werewolf game” is a popular multiplayer game in which “villagers” are trying to

figure out who is a “werewolf” through conversation. LiCOS is a platform for multiple users to play
an online real-time “werewolf game” in their web browsers. It needs to interactively exchange data
among the users. Therefore, in this paper, we discussed the mechanism of LiCOS which performs
interactive data communication among users, and reported the dialog log collected through an

actual game.
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Y —ZAa— K 1. NREDFEEE

1
2 7 extensionalDisclosureRange” : [ ],
3 ”phase” : “morning”,
4 ?date” : 1,
5
6 Vtext” :
7 "@value” : "HIHIZR 7256 52505, FEREHZXT
L6857,
8 ”@language” : "en”
9 )
10 "myAgent” : {
11 ”@context” : "https://werewolf.world/context/0.2/
agent.jsonld”,
12 ”@id” : "https://licos.online/state/0.2/village#1/
agent#3”,
13 »id” : 3,
14 "name” : {
15 ”en” : ”Fernando”
16 }7
17 ”image” : "https://werewolf.world/image/0.2/
fernando.jpg”,
18 "role” : {
19 ?@context” : "https://werewolf.world /context
/0.2/role.jsonld”,
20 ?@id” : ”https://licos.online/state/0.2/village
#1/role#werewolf”,
21 ?name” : {
22 ”en” : ”Werewolf”
23 }7
24 ?image” : "https://werewolf.world /image/0.2/
werewolf.jpg”
25 }
26
27 '}

YV —A2— R 2%, 5l playerMessage 7* 5 D HE
THDD, B, ZOT —LDHFTEE—AD LW
% Td 5 Nanyamka IZHHPEFL TWEHIZHEDL S
T THVHIBAKREINTVDE] ZIBATWVWS.

V— 23— K 2 HWAIZ & B ki o]

1o
2 ” extensionalDisclosureRange” : [ ],
3 ?phase” : ”morning”,
4 7date” : 2,
5
6 Ytext” :
7 "@value” : 7 HWAIRR SN TS,
8 ” @language” : ”en”
9 )
10 "myAgent” : {
11 ”@context” : "https://werewolf.world/context/0.2/
agent.jsonld”,
12 7@id” : "https://licos.online/state/0.2/village#1/
agent#6”,
13 id” : 6,
14 “name” : {
15 ”en” : ”Nanyamka”
16 }a
17 ”image” : ”https://werewolf.world/image/0.2/
nanyambka.jpg”,
18 "role” : {
19 ”@Qcontext” : "https://werewolf.world/context
/0.2/role.jsonld”,
20 7@id” : "https://licos.online/state/0.2/village
#1/role#seer”,
21 “name” : g
22 ”en” . ” eer”
23 }7
24 ”image” : "https://werewolf.world /image/0.2/
seer.jpg”
25 }
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MEREE ZOHBRBICER LI ZRESHEE

Two-stage rent estimation using frequent subgraphs in floor plans

RANEth Rl K

Yuya Hasegawa Tomonobu Ozaki

HAKRY: CERZE

College of Humanities and Sciences, Nihon University

Abstract:

The rent for rental property is determined by various factors such as area and age.

In this paper, a two step rent estimation model is proposed in which the estimated rent value

from the basic attributes will be corrected based on the layout information. In the model, each

rental property is represented as a graph of room layout, and the number of occurrences of partial

layouts (or subgrahs) is employed as attributes. In the evaluation experiments, in addition to the

verification of the estimation accuracy, we extracted critical layouts to improve the interpretability.

1 ([EL®IC

vy ayEOEEYNOERIE, HEEEECHEE
BIZhZ, BRECOFMOHEOME, FUEE, M
WD(%%R%)az,ﬁbt%Et;OTmﬁém

LRI, EAEESKREWEEERIZEL 2D, H
Eﬁ#ﬁmia FRHIZ L B, WD DEH
LU TIEERANDHEBIIHS L THSE. TD—HT
ERER ORI E RT Z DL WERRE L
T, MY (HREEE) KdiFons. fIxE, &5
ﬁ%%%ﬁﬁ RETCOHMEDRMENE -7 HL

56 C HERENELNTERN RS Z i —
W%T%é# COMRERERED (WD) dd
EOREERIDE <(itiﬁ<)&5®#%%m%
WZEAS 2 Z A TR, Bz, SR kER
WER 52 5HEREZRET IR TENE, ¥
OB UFIZH U CTITERREICET 25 72 2Bl %,
B FITR U TR E SN ER O M I %
T ORHEZITH LTI R EE 2 T h T
NIRRT 2 Z DAL LY, TOMEBIRENWEE
AHNB.

INoDI e a2BERIT, KX TIE, BERELE
Bl DRz AL, ERICKEREEL 52 582
BEZRET 2 2ilAD. BRNICIE, HAHME
PHAELR ¥ DA IR ENED & 15 5 N 5 ERHEERS
REME 0 ERICEDESMIET 5, —BREERHETF
EERET L. 2O, &L %2277 7/ 5 &4t
\Z, B oo 7B OEREREL, Uit (7
7 7) hoRERE (HBrr77) HEEzEEE U

<SR EAR RSO R R

T 156-8550 WA 2 K k% LK 3-25-40

E-mail: tozaki@Qchs.nihon-u.ac.jp

THATS. FELIIBART 228, REFETIE, X
Eﬁi%rﬂéQE@ﬂ%H%%“(E%ﬁﬁ)f%

Fyprleihh, KOKBEOSHWREHEIHFT
5. MAT, WREEEOAZFHL THEEI NS H
EETILVOELN—NVEHET S 2T, BRHNIHE
%52 2RI EOHRNARRE 2 KT 5.

KX OMBRIILTO@E D TH B, 2 3 TRIETSE
IZOWTERTS. 3ETIX, AHEICETZIERN
REHEEGZ, “BREBERECFEELRETS. 0
#azET, MEYKDZ T 74 6% 58 L 7 @D ¥
DWCHEHT 5. 5 =T, ERO#EE L UOERA
DFENRKE VIO ORFEICBE L, N2 nalfis

BEiTd. RBIC6ETEEOHEITY, S0 EE
HBAB.
2 BEERE

INETICHEADERIZEH ULERO D - HixE
T 2SR I TS (1, 2, 3, 4]. Bl
[1] TI&, FEEFOHZE AV, YO KGR SR
IZ5-Z 208 2 BN air LTwa. SR [2] T
Y23 5 IR iR E SA M RER R Sk 2
DEOVFEOEATEHR L, FrEHPERE TOMFRR Y
DIMUERIZKIFE T BIEWD 2 DIZHEL, ThTEh
NS HETIVEME - ETHI e CcEREZHET
DRERBELTCVS. MR T—ROF AL

Tk, SCHk [3] iIoBWT, HE BT 2 s fE b A
HRERZ Y, YA E O fGRENERIZ G X 5%

B orsEn, FIHDOMEEENZOHILTHS
SCHR [4] TIE, YOS BIRZREERICInZ, BRI

oosodod



Ytk % Bz & EORMER O XBIEHRSFIHL, A
RN YR — bR Y NVER [5] 2 AW T &7 -
TW5.

—Ji, BFROIZEB LEabnwL 20flsInT
W5 6,7 8. TNLDIETIE, HEZHL, O
DREMBYEALTZT 5 72AWVCHERSE (ED)
EREL, BEWNZMED SO EAATHNS. H#
ZAXSCHR [6] Tk, KB~x Y a v adRIZT T 7105
O [MELY 2 HERAL L 7z ECIER A 247\, [EELD
NERNZEZ 2 EEZ LTS, 73 [7] T
&, BT T 74 =29, 10] DFEk A% FIH
Uiz BB L TWa. ORI E (75 7) 12
@ LU CHN S HERE S 7 7) 2L
MBIV — Vot 2 HohTZEN S ORRE T 5L &
HIZ, BHEEHD T I 7250 MPErEEEL LR
RETNEMEL, #5507 7hERICER %% %
EHRLUTWS. R (8] THFEBRIZ, SHHES 2 F 71T
B2 7) ==y [11] ZEME UEFEA [12] %
ETIVAR (13, 14] 25T 5 Z T, BERNIHEOR
Wi 75 7 DHfi R RA TV S.

ARG TIESCHR [7, 8] &Rk, BT T 7~ A
=V IOV AEFA L - ERHEEZ BT 5. 20
B, BEYEE LT, $ls 25 7 0o mBoA 2T
T3, HBEERHAT LI L2 RET S, £72H
377 7DAERALTEROMIEE TV EZMET S
ZeT, KOVHRWARET, MEREVERICE XS
MBS 5.

3 ERHENEN
3.1 %{&

Vi Bk D FRIE TOVEEIZ RIS 2 J@ 1D 2R
E% X = Xpasic U Xgraph U {xmp} LRI H. ZZ
TIEYE Ty 1FEF D AL CTRAS 201203 541
BiaRY. £ Xpasic 1&, FAHBEPERD S O
EWIZ BT 2 BRI JEME (DARE, FEAEME & IE.5)
DEEE, Xgrapn 1F4ETEAT SHEREICET 2
B (DABE, HMEREENEITER) OfEGE2ZThTh
#9. —hH, THNRRTH2MHEREEZ p &K
5. k7, Wt KT BIEM 0 € X U {p} OEHE
% alt) £ AT 5. M EOWREIEC, AT,
Tl (HRZEE) OEHREEMABENE GIHZER)
MERIZLZEHROERETNEEZEZS.

O EANRET VL, EAENE, HEREEVE E
GO$TARTERMAL, ERE#ET2ETI, T0bb

]/7\ = fbgm (Xbasica Xgrapha xmp) (1)

ThH5.

ooboooo oooooooo
00000000 0oo0o0ooooOooo@210)
SIG-AM-21-14

BoORARWETVE LT, EFlp 2 HEHET S
@?ﬁ@<,ﬁ%t@%ﬁi%%i?é%?wﬁWm

—

p
— = fbg/m (Xbasim Xgraph) (2)

Tmp

BEZD. RBIOLGE, Yt 1o 5 ERIX

Z;(—t\) = fbg/m (Xbasic(t)7 Xgraph(t)) X xmp(t)

CHETAHIENTES.

3.2 ZEREERIHTE

ERHEREIZBIT BEIRE TV fogm & fog/m 1EENE
n, —DOOETFTNEHVCERZHETS. Zhixf
LAY TIE, —2D0EFI, TbbiERENEH
W ERHERE T TV & D B E AW - SR E T
TN EHAEHLELZ L 2RET 5.

RETDE—DHEE TN frmig 1E, FAREM M
5 AR E TEETIV fi,, DHEERRZ, HER
EEVEEBHER L T5ETN f, # AV THIET 25
HELTEY, BRWZIZTRATREINS.

)

fberg(Xbasim LTmp, Xgraph)
= fan (Xbasica anp) + fg (Xgraph) (3)

AEL T, FRUTARTHIEIZED, fomeg & 2B
BHZ I CTHERE ST 2 2 L 2 RET 5.

1 £9, HMZERE p & U, HARME Xy &
55 oy DHEF LT fym 2HEET 3.

2. TOH, B OHEL LT, ER & HEEMOIEE
p— fbm(XbasiC7 xmp) % EE@%;&K lJr %K%@EE
BBV X ppupn EFIHLTE TN f, A HESET 5.

ZORRICHERE % 2 BRBEIC T B 2 2k, 2 [a oAl
EFEZTD ZEITHY L, HERE DM EAHE
TE5. ¥MEETVTHS f, 1%, HELERNE
Xgraph DHZERALTHESI NS 20, HMELENIE
BHZ G2 8% X D EEMICKL TWS Z & H
HTED.

KL T fompqg X, MBS E DA HES 2
BRHEEET IV EUT, fyymeg 2IRET 5.

¥
= fb/m+g (XbasiCa Xg?“aph)
Tmgp
1

—fg (Xgrapn)  (4)
mp
ETI fb/m+g DHEED, Som+g & FRIRRD AL THEE
T5. $hbb, EREYE Xpesice EFAWTHGE DL

= fb/m (XbasiC) +

oosigo



L ZWETDETN fim (Xpasic) ZHHEL, Z DI,
ke % B it S, HEREENEZSIHARE LiZET
WV f, LT S,

4 HMERERMEDIER

KBTI, 757 LTRES 2RI OHEaH
5, WEREIEME X, o 2T 25, BE0&Y
P £ T B IRYENE X grapn (f) DFEHTHRIZ DV T
NIk

4.1 BRI TS IvA v T ERWE
EEREBRMEDOHE

AESCTIE, BEMSE [6, 7, 8] & ARk, ¥BE % THA,
ZOENRYZNE T 2057 %2HNTHEEDRELD
ZERMET S, BAKIZIX, 12FOTEM T NV (KH,
B, B=, KEb, M, vr—2sA4 onu—¥y

B, B4 =V IFxvFy, VEVIXA =V,

VU ITRA TR Fy, RIVER, B) RO
DA~V (K7, 5I1&F, HIA, KLU, ) %
AW, IRV EER ST 72 U CHID 2RHT 5.
e KEID | CREmE, S, bLEED5. £
= T80 & T IR Tl wy, WEAE I
THFELRERL UCERHLTWS., —J, ks
5 MEL] VI, %%ﬁiéﬁ@bthfh?
RHERPFAELRWIGEICHYT 5.

TH R - ﬂ7m»®é¢%A%£t%£b,ﬁ&wﬁ
EU57 9= (Vy,Ep Ny %2, HEESV, LIUES
E, CVyxVy, FRUVEEN, : VJUE, - L D
SHEHTERIT D, 2200757 g = (Vy, By, A\g) &
p = (Vp, Ep, Ap) IZXF L, Fff

L Yu € V, [A\p(u) = Ay (f(w))]

2. Y(u,v) € E,
A(f(w), f(v) € Eg s.t. Ap(u,v0) = Ag(f(u), f(v))

B THAREEL V, > V, BEETHLEE, p &
gD T 7MY pC g ERiLT b, nflDs 5
TP INET =A== D = {g1,"+,9n} I
MU, 777 pOEFiEE DhTp 2 EL7 7 704
&, $bb

S(p,D) = [{geD[pEyg}|/|D|

LEFRT D, FHFICL2HEICET2EHME0 (0< o <
DL, &S, D) >0 2732777 p 28
W75 7 LIER., £ DIZBTRHERS TS TD
H£H5%

Fp ={pCyglgeD,S(p,D) >0}

ooboooo oooooooo
00000000 0oo0o0ooooOooo@210)
SIG-AM-21-14

L RKLT 5.

EEYMEt I L, TOMED 2RI T NN E K
M275 7% gt) L RKidd 5. 72, EEMHEL T 12
MU, TNSOMMOKT 7 70%E% D, = {g(t) |
teT}eRELTD. AWMXTIE, D, hoond&
ﬁm%ﬁ777pefgéﬁﬁbfﬂﬁﬁé ERAYe)
b Xgraph = Fp, &9 5.

4.2 EYVHICHT SEEEEREDEMRE

BN 7T 7 p € Xgrapn, BN T 284, &
BYME ¢ 129 % p DIEME p(g(t) ) BBEL 25, |8
P p(g(t)) LT, 757 g(t) 1253 p DL FEE
(HBE) 2BATA2ZLPHRTHELEZS5NS N,
—WRi, 25T g(t) ITBIIBEN T T T p DX
EIXEBTIR RV, AT, GBRAEEZ W SR
ELWVWI nHzRRE L2GE, TNETITRES N
TVWAXFELPBTUHEL TVE EIERS W, B
EDZ e EHERIZ, KigXTl, B~ 71 7‘5
W7o 7 ORI K REEREL, BYEEFEIC
HAT2Ze%2EEX5. UTF, BANLERDE, %ﬁ
DXFFE [15, 16] ZE AL, IRWTH 722 L E % 12
£9 5.

57 g plZll, pRAMTHS g DRI
7, ThbbEM o gApTonoC p &3S
757 0= (Vo,Eo No) % g 2B 5 p DIHBLEILR,
T gliBlF5 p DHHEDOERES %

O(p,g9) = {o|oC g,pE 0,0 C p}

LRI S, BUF O(p, g) W,
DXFHEZBBRERT 5.

757 glzxdbp

(1) BIROBREICE DK ZHE

1 DXFE Spin(p,g) 1E, 257 gz p DHB
WIAET BHENICEICEDTH D, UFORICE
HINZD.

0 (O(p,

Spin(p,g) = { 1 9 =10)

(otherwise )

BE i Sein(p,g) &, 727 %AW ERHEE B
AW (7, 8] # B0, RIL<HWSNTWS. L
U, FAUHERED 1[ELIENAZWGEEE 2 [
FENBGELEZRTEIENTES, THE LD
BPNSWEEES 75 7 2@k U5e, #i6E
TIZBE L CHE DD EEZO5NS.

(2) BAMIIESICE D XZHFE [15]

o8



52 DEFEE Sprs(p, g) 13, HRZILAESIZ g
WHETA2ZEDTELHE o DERATHD, AT
DRRIZEZI NS,
g9) = |[MIS(p,g)|

(p,
ZZT MIS(p,g) 1, glzB8F25 pD&EHBE o €
O(p,g) ZHHN, (g BT 5) HRzHEET LB
TERFEAZLDORLLETET 5T, TRbL

(O(p, g)a {(Ojaok) | 05, Ok S O(p, g)?VOj N Vok 7é 0}’ /\)
D) TN LEVA SELE

Smirs

(3) XFIPRTERICE D K ZHE [16]

%3 DIXFFHE Syrn(p,g) W&, p FOEN v €V, D
BRIEE (po(v) DEFHFER) 1263 5 m/NEFET
HY, UTFORIZEREINS.

SmrNn(p,9) = min Hwo(v) | 0 € O(p, g)}|

TIT g, VoV, i, HBlo = (V,, By, A I
U, &fF

1. Yo € V, = Ap(v) = Ag((v))
2. V(u,0) € By = (p(u), p(v)) € E,

7o 3 HAEOEGEKTH 5.

SM[S(p, g) [FlA%, SMRN(pvg) HHBOEEZEFEL
7’:3’2?#%1&)5 SMjs(p,g) (= Hﬁ%o@%fﬁ“(@%
BWEHI VDT, Svrn(p, 9) 1, W77 7 p
DHEHKDHBA T, BEEZBHT LTIV v b &fio
TWa. MikFiEld, HBBEZERT 5L WS [T,
HBDENEZ XA TE R0 SB]N(p,g) DF % ik U
TW5. FZNETNLREICET 28 BT

VpC q— Smrs(p,9) > Smrs(q,9)
VpE ¢ — Surn (P, 9) > Smrn (g, 9)
Zii7zT ZENHONT VWS,

ZDO—HT, HWEREL VI NEROME2E 2721
&, BEEEZHFALZVIENBTLERVEIKES &2
W, BIZIE, FF UL ODEELITIVENR S TN
5757 gt e, FvFUIZ3IDODWMENELN ST
5777 @I, “FvFUEE LWHIHNST T
7 p DXFFEIZT AT Syrs(p,g') = Smrs(p, %) =
Surn(D,9') = Smrn(p,g°) =1 L7, ZRPZEDZE
V. LA L, P I2BWTIEF v FUADERHMNE
BdHb, B &MEDORHAEIZ S EEDOM
ABDLEREZOND I eh S, mbBHHOBNF Y
FURITEREIITREL2ZEZSZ 2 EHT L EY)
T, EiIloEmz i, KT, B—2735
TIZBITBEN T 7 7OHFEE L THBEBIZHE DL
HFEE Snvoo(p,g) B EUOTHABDOHIZED L FiE
SRov(p7g) %?%%j_é

ooboooo oooooooo
00000000 0oo0o0ooooOooo@210)
SIG-AM-21-14

(4) ERBUCE D XHE

AKX TIE, B o € O(p,g) DILEA ORI %
SR THIERRET S, UFICRET 2 XFE
S]\]oo(p7 g) @ﬂéf‘ﬁ@@%%%ﬂfﬁj—

Svoo(P,9) = HEo | Vo, Eos Ao) € O(p, 9) }|

Smis(p,g9) X Surn(p,g) DY, HBFT o THE
BrEHFRLUENWZ LI, SNoo(p,g) TlI5ERNE
BN EHFRLTWS., ZiZ kb, WHEFEME (vpC
q — Snoo(p,9) > Snoo(q,g)) WEBEILL WA, H
HoEWZ LDHEIZRT Z WA R EEZS
na.

(5) TERBDWICED < iR

ST Snoo(p,g) EHIBIOEEE ZEL B0,
— I IERSD XS Bl S HEI O L S R E
BT IR U TASIIKREREEZGEATLED
WA D 5. ZOMEZBER 572017, HEBIZE
ENSRERBEID 7 F 7 DIHFBTIERLL 72X
%FXF SRov(p,g) %%%j—é

S Vo VO,Em)\o € O ’
Srov(p.g) = { | ( o ) € O(p, 9)}|
p

HBOEAIZN U TESDOEZEZL2EATHI &
T, %@’E?Fﬁbﬁb\SMls(p,g)’PSMRN(p,g) &, ®H
BRI Snoo(p, g) & O HEE £ F > % RS
EHIND Z R TE S,

5 &HiEER
5.1 BT —49 &EEREZTE

FEERZI, HRR&4 LIFULL 2 ERZE AL O
Wz X v H R4t L TW\Wa TLIFULL HOME’
STF—&%ty b ZRHLE. BAKIZIE, REDO X
% HERR LT < W RS THEIE & R DM SE & B
W23 KAD 28R~ > > 3 > 400 EB LU 3 B
B~y ay 561 HEDAEGE 961 fEZEEL TW5.

BEARBEM Xpasic £LUT, T—X 2y bhTHREE N
TW2 “GEApEME, “MREmRE, MR, <=
DAE?, “HEB O 5 EEEZERAL. &EMEOH
FEER LIRT. b “HEOME” TEEENETH
D, TOWERIE, 110, 7688, w448, b4
f, FEEE 1114, FEU6 120 44, dBEE 15 7, A6 8
RHBTHTHS.

—7, Yttt OREL D 2B 5 T RUAE S S
7 g(t) \&, STHR [17) THERE - (S N2 T — & 2 B
U7z, 72, BERREEM Xgrap, ORENTIE, ST
53275734 F— gSpan[18] 2 ZRIA L 7z. BAKHIZ

Ihttps://www.nii.ac.jp/dsc/idr/1ifull/homes.html
2https://www.cs.ucsb.edu/ xyan/software/gSpan.htm

oos8sdOd



#® 1. BAREMEOKE &

ZH H Bkl |1 A \%BEE#E \%BEB%%&
g || 232,936 691 87 4.8
EHEMRZE || 269,021 404 42 4.7
e/ M# 55,000 80 31 0
rhJefE || 158,000 640 77 3
BKAE (2,050,000 2,720 3,56 43

* 2 5&%55?757?5(
Bax[1]2]3]4]5
o7 ]9]13]13]12]2

i, HHFEEST A R%E 0= 450/961 £ L, 49 OB
BT T TS RBEE Xyrapn = Fio/ 2 8 L7
P42 GUB) HOBHERS 75 7 8% R 2 TR T

5.2 WERE

FEHEY 5 BB e TR Ml 5 7= 01z, kbR
ETNVOREERET o7, BARIIZIE, W5 L7325 961
DT =& D % 861 D> 572 23T — XA Dyrain
100 ED SR BT AT — REEG Dyesy \ZHEIL,
Dy qin \ZHRZEEFE 7L & XGBoost[19], Random
Forest[20], LightGBM[21] 2 ZNZFNEHT 5 Z & T,
ERHEED 7= DDEET N (fogms fog/mr foms fojm
Jo) ZREFEU 7z, XHEEREEDFMIZIE, Diest (2K
9 2N FAE (Mean Average Error, MAE)

! [o(t) ~p(0)| (5)

Dyl , 2= p(t) —p(t)
EHW. ERERER 3 ITRT.

EEREEE X D, RPN S LT Sarrs(p,g) 2R L7
ET NV fomig & XGBoost & HHWTHE L 72HA I
MAE = 3,768 £ 720, BREMEENE NI L3N0 5
7z, HEETFIERE TIVED MAE EHEHEO EAL 3 4
i¥, XGBoost &7z fi/mie (MAE ¥ 4,080) ,
XGBoost W7z fim4, (MAE P 10,978), Ran-
dom Forest & W7z fi4, (MAE SEEIfE 11,696) T
Hotz.

HEFIENZE TV fbgm bl fbm—i—g’ F7- fbg/m bt
Joym+g D MAE VFHfH 2 TN ENHES 5 &, FUPE
mlFETIVIZEITS fbg/m & fb/m+g PMET AT fbgm
i) fom+gs ¥7- fbg/m X0 fb/m+g DI DKEE D
ZEWHERRTE S, ETVED MAE ¥i’3@’2ﬁﬂj'§"é
Y fogm V& 37,948, fog/m £ 40,166, fom g 1% 26,162

ooboooo oooooooo
00000000 0oo0o0ooooOooo@210)
SIG-AM-21-14

s foymeg 1323,202 £72D, frngg @ MAE FEIfHIX
Jogm P 69%, fo/mtg @ MAE FYIEIL fig/m, DR
58% Lo TWAI LR hrd. MEDZ s, £
U7 BPEHEEFEPEDIEH T WS Z & DR
TE5.

iz, WEEERMEIZNT 5 EHEMEOENIDONT
FEY D, HEE TR SRS DO MAE SEAED EAL 3
ﬁ:ti, SBIN(p, g) Z M U 7= XGBoost (MAE SEY4E
20,590) , Sarrn(p,g) ZERH L 72 XGBoost (MAE -
i‘/?ﬂ[ﬁ 21, 469) ’ SNOO (p, g) %ﬁéﬁﬁ L 7z XGBoost (MAE
SEYVAME 21,977) Thotz. £z, HEEFIENETNVEIZ
MAE i R & 72 o 7z [ & IR I 5T 5 &,
SB]N(p, g) (i 3 IE], SMjs(p,g) li 6 IE], SMRN(p, g) Li
2181, Snvoo(p,g) \Z 2, Srov(p,g) iE3MEE4D, 7
PN WVWEIEEZ, Samis(p,g) PENTWS Z AR
BNz, AT, FHfifED D> 72 XGBoost % W
7=ETI Joymag ICEHT % &, FBENEWIREITNE
2 Smr1s(p,9), Snvoo(p,9), Smrn(p,g9), Srov(p;9)
Spin(p,g) &720, JEMEE L CHEIHEZEZR L X
ERENENT WS Z DR TE 5.

FD—HT, LFEHDO MAE P2 HE T 5L,
SpIn(p,9) 1&31,797, Sarrs(p, g) 1% 31,506, Sprrn (P, 9)
1¥31,579, Syoo(p, g) 132,234, Srov(p,g) 1 32,232
D, EHE WS B SIEKEBREIIMER TS A
S 2D eI, HEEFENETIVED Sprn(p, g) i<
iﬁ?é%i?@g@%’?ﬁ (SMIS(p, g) & 0.50, SMIS(p, g)
1% 0.56, SMIS(p, ) 1% 0.44, SMIS(p,g) 130.44) 25
RN TE D, D LEOFRE Y, SEIOERTI, J&
MefEe UCTHRBZZRU-XHREZHEATLI X
—i@&ﬁ BOTRHAMTHEH, BT LETART

BB VWTHEREDR LIZEF5 32 I3RS %

Z }:VJ R I 7.

5.3 FIETIEDT S 7DHIR

MHETHD T T 7O EEZERT L5720, HER
EEEEY A X 2U OS2 7 7IZRE L ETE
TIVDOHEZEIT o7, BETIVIIHT B LM 0%
BFRAITRT.

4 ED%ED MAE &R, XGBoost % F\WCTH#f
E U@ Srov(p, 9) EPRALEZETIL fb/m+g )
3% 3,767 TH Y, IRTOHEEHSZF 7%FHL
756 LIZIFABOMEMIE S Nz, £, HETIEN
EFIVAED MAE EHMED EA7 3 16 3R T O
RTZ7EFALEZEGELELCTH D, XGBoost %
Wz foymeg (MAE SEYME 3,967) , XGBoost % W
72 fomtg (MAE EY34E 10,994) , Random Forest %
AW fymtey (MAE SEYFME 11,757) Tho7z. 5
12, MAE E¥HE % W7z B BSHEE DRI RICDOWTHE

o840 O
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* 3 FEER © T A DT —RITHT BN RS (TRTOMA T T 7ML LGE

SCREREN BB || fogm  Jogim  Somrg  Foymig | P || fogm  fogim  Somrg  Soymag | T

H Linear Regression H Random Forest
Spin(p,g) || 59,5637 34,655 58,328 41,419 | 48,485 || 27,425 42,791 14,134 14,471 | 24,705
Smrs(p,g) || 59,894 35,936 53,382 44,831 | 48,511 || 26,189 44,585 10,497 12,074 | 23,336
Svrn(p,g) || 64,725 32,609 59,530 42,970 | 49,959 || 27,871 41,188 12,149 12,776 | 23,496
Svoo(p,g) || 55,978 35,076 58,101 46,906 | 49,015 || 33,075 46,919 11,064 12,523 | 25,895
Srov(p,g) || 59,191 36,301 60,075 43,989 | 49,889 || 27,476 46,292 10,639 11,705 | 24,028
Y || 59,865 34,915 57,883 44,023 | 49,172 || 28,407 44,355 11,696 12,710 | 24,292

H XGBoost H Light GBM

Spin(p,g) || 30,025 36,904 11,004 4,429 | 20,590 || 39,449 38,846 23,441 31,898 | 33,409
Smrs(p,g) || 33,568 43,632 10,590 3,768 | 22,890 || 30,461 38,706 23,947 32,033 | 31,287
Svrn(p,g) || 29,522 41,319 10,950 4,084 | 21,469 || 31,640 38,273 23,588 32,071 | 31,393
Svoo(p,g) || 28,276 44,402 11,214 4,016 | 21,977 || 31,540 39,054 25,454 32,143 | 32,048
Srov(p,g) || 32,426 49,212 11,133 4,104 | 24,219 || 30,686 36,630 24,019 31,829 | 30,791
Y | 30,763 43,094 10,978 4,080 | 22,229 || 32,755 38,302 24,090 31,995 | 31,786

KT 5L, WHERRET VBT S figm & fymig  FADHENKZVLEZSNG. [, hSBONBIE

PIAME T RNT BB HEE D IR &\ T & D3RR
TE5.

JEMEEDENVZELTE, TRTOHEEHRS 777

ZRAU 728556 & FARROMEADHEZR T E 5. HEEFEN
YREHO MAE SEEO AL =M%, X TOM S
&77%*U%b7ﬁ_i‘% L — K&b SBIN(p7 ) %%Téﬁﬁb
72 XGBoost (MAE ¥4 19,401) , Sarrn(p, g9) ZF
FH U7z XGBoost (MAE “FE¥{# 20,939) , Snxoo(p,9)
%LU 72 XGBoost (MAE E¥9{# 21,251) TH o7z,
7o, MEDPERDEV XGBoost ZFHWZET I fy/mig
ZBEWTIE SN (p, g) DHEEVPRBIEL, Syrn(p,9),
Snoo(p,9), Smis(p,9)s Srov(p,g) PIEITKEEN R
{BoTWBIZLHHERTES., — /T, #ETIEL
E TV MAE fEA R & 72 5 72 [0 50 % X R4z
HEtT 5L, Spin(p,g) W& 11E, Syrs(p,g) & 4 [,
Surn(p,g) &5 B, Syoo(p,g) (&2 [, Srov(p,g)
WdamEen, HBEEZRUZILREN K D ARICE
WTWB ZEWHERTE 5.

54 HEHOKERED TS 7 DT

ERNC KR E 8% 5 2 2 HREELE T DMAGD
BERET ST, HELEZET IV f ITFLT,
RETNT VYV ITADSEBL—IVESEMET 5F
£ T®H % defragTrees[22]® Z#H L7z, ET IV f, 1Z
BREEED A EHWERAREET LV TH D, FHlE
DREVIL =B S TR EE DA G DEAERNT

Shttps://github.com/satoShara/defragTrees

BOV—NVEHIZBWT, FHHEPRRTH B —IL &K
1M 2ITRT. BX 1%, HEEWY 77 7094 X
ERRE 2, XHHE Shrs(p, g) ZERH L 72 XGBoost (2 &
BETI fomig (ST BEERTHD. — /K21, HU
B 22 7OV A X ER%E 2, X Srov (p, 9)
Z R L 72 XGBoost (2L BT fy/m g (ORT D
HThHb.

K1eH2 &0, RHBRREDZFE ’BSbTLBE
ETRENPNREINT VBRI NSNS, /2K 21T
I BB ZME [ () S (xR)] < 1.00 1, vz@a
IR NZ 2 2R L TWS, ZRo6DZ e kb,
EDMBEERZITNIEZWVIEERWE WO LI Tk
l, HMYBRENPFLETDHILI[AZS.

B 12X, “PEBOHBEE" 2 PENH» D 25
T 7y, WEMIZEES 5564034 <, IV ERL 2 HAE
TE—DODERLE>TWVWEIENEZLNE., TD
X2z HYTIEED. IH5IZKM2 T, YERY
EEOHRBRRES 7 70 GFNTVWD Z Eh 45
BB, WL —IZBWTHEY 5 R E &

() F23 (<7 220) 123 (), () &5 (B,

(i) &5 (fma) T3 (&), () 3 (8),

(i) &% () ST ()
D5DOTHYH, ZOFENSD,
EEMN:DRAN

u)%'%n a “-[‘IX%I}‘]” fﬁ
HERZLTWBEZEREBINS.
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4 FEREER © T A DT — RTINS (A X2V OHD 77 7 DAL GG

gz:j%g \ Bgﬁy H fbgm fbg/m fbm-‘rg fb/erg ‘ E'Zi/;j H fbgm fbg/m fbm-i—g fb/erg ‘ IP:i/;j
H Linear Regression H Random Forest
Spin(p,g) || 59,425 33,785 58,155 38,297 | 47,415 || 29,061 43,169 16,310 14,081 | 25,655
Surs(p,g) || 55,475 32,955 60,620 42,233 | 47,821 || 25,551 45,511 10,173 12,467 | 23,425
Svrn(p,g) || 60,391 31,764 56,938 39,097 | 47,048 || 33,045 38,541 12,162 13,349 | 24,274
Snvoo(p,g) || 58,077 34,964 58,326 37,405 | 47,193 || 25,290 44,376 10,443 12,479 | 23,147
Srov(p,g) || 60,115 33,5647 58401 41,122 | 48,296 || 26,990 44,927 9,699 12,333 | 23,487
S || 58,697 33,403 58,488 39,631 | 47,555 || 27,987 43,305 11,757 12,942 | 23,998
H XGBoost H Light GBM
Sein(p,g) || 22,658 39,505 11,125 4,316 19,401 || 32,777 38,584 23,862 31,794 | 31,754
Smrs(p,g) || 30,024 41,988 10,547 3,793 21,588 || 29,667 37,206 24,506 31,912 | 30,820
Svrn(p,g) || 29,271 39,227 11,231 4,025 20,939 || 31,826 38,399 24,032 31,610 | 31,467
Svoo(p,g) || 29,256 40,669 11,099 3,980 21,251 || 31,5621 37,635 27,113 31,752 | 31,980
Srov(p,g) || 30,075 46,901 10,969 3,767 22,928 || 31,269 38,129 23,772 31,897 | 31,267
S || 28,257 41,658 10,994 3,976 | 21,221 || 31,410 37,971 24,657 31,793 | 31,458
18,828 <« [(B) 123 (n5v )22 (#)]>1 118,002 < [(&) 123 (R5 VX)) < 2.67
A TUEER) 223 ()] >1 A (&) 23 (x5 ) 123 (8)] < 1.46
A ) &8 (ma) 723 (#)] > 1 A () 223 (BE)] > 1.86
A o) 2B (=) £ ()] < 4 A [OKED) & (RER)] < 171
A L) & R LD kiE D)) < 3 A L) & (EeE)] > 179
A L) & B F)] < 3 A L) &M R ST (B ] > 1.24
Ly N N
> S = s o) 2 .
B 1: BT fynsy 2605 — L OB A [0k <5 (RE) = ()] 2 1.89
A [ OIR) <= (XB8)] < 1.00

6 &b

KX TR, EEVFOERNIIKE LEE

2H5Z2%

HOME'’ S 7—&+t v b ZFHL 7.

B 2: BTN fy/myg 2O NTIL— )L DB

ARG D — R

HMREREEZRETLILEHNC, B—7 71280
LRI T T DOXREIIHT 2 mEREGEAD L
iz, EARMREND 515 5N 5 ERHEE KSR & [ HY
DIEHMIZEE D SHET 5 BB ERHEE Tk 2 SRR L
To. EREBRICEY, RETFEVHEREOM LIZE
ThdI L EMWERT B LI, YIHHNREERTIED
B0, EHIANSHRAEDORE 21T > 7.
SBOFEE LTI, ZHREMERELZZES 572
DIZ &K VARSI RBIL IS 77 72 FHT B LD
Fons., MAT, &OFRANTERADHEENEN
ERE 2 RET B 728, AR a7 437 [23] PxFEL
EAMH [24), BRRET VT V8 v TN SFIL [25)
EERMHATHEILEETFELTVS.

SIEE: AW TIE, #RA&t LIFULL AENER
IR DRI & b g TR L LT3 TLIFULL

1%, JSPS BlFZ: 17K00315 DBk %217 725D TT.
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RERITEIOREY 2B E L7cToTEVHICE S
TEIHREFEDIRER
In-home Behavioral Observation Method Employing IoT Sensors

AR e — 1 = B!

W B2 B KM 2

Shunichi Hattori!, Teruhisa Miura!, Reiko Ichikawa?, Daiki Sawai?

B b b NGEWA L D A

!Central Research Institute of Electric Power Industry
At 77 IR
2IdeaLab Co., Ltd.

Abstract:

This paper proposes in-home behavioral observation method employing IoT sensors

for alleviating the burden of users. Proposed method consists of three components: in-home sens-

ing with IoT sensors, visualization of sensor data, and depth-interview. This method is applied

to the investigation of barriers regarding energy saving activities in home for improving behav-

ioral intervention methods. The results show in-home activities targeting twenty households are

successfully observed and various barriers are extracted and organized.

1 [EL®IC

BAE, HATIEAY— A —RDBENLETHED
SNTEY, ~MBREICBIFEBENNEE T — RO S 7%
IV - IGDTRE R A BRI T W5, £/,
2016 4F 4 H O&E ) HHILLARE, B2tz T
WS REE N B2 HRE U MiEa 23 ke 5T
WBZens, BHEHBLEBIZAYT— A —XTFT—X
DRZBAEPREDRSFO R HMNE LY —E R
DI EIHROT NS,

— 57T, {MiEAIHICE T 2 — AR IERKEZ
F o TENENLER D HIFICEAN =— X0, Sk
A—PFIZOVWTOHMERETH D, Frih— L ARR
DHERE UTTFA VEE 1] Ra—HFhbiit [2)
NEHEINTEY, T —VHBEOTE L LT
BB RRM E T\, TEIBZRIE, EEHo
TEIREARNIENTE L6 RVWEFES, L 0]
TECHBIINTEHEERAT 2ENFHAETIE
ThHh, ¥—VCAFHEERL T —VFIEZ 5 HIF % fiE
T 2 FiEE LCIEHEINT WS (1, 3, 4]. —fkibetT
g Tlk, AEEN -V OTEIZETEEL,
DiEFERANET T AA VA a—%2EfL T2 —9
PR OMERHI 2N T 2. Zoffl, ©TA AT
KBTS 275560 H 5 [5).

2D & D BRITHBE 2 RENITBWTERET 554,

AR ¢ () S ST

T 240-0196 #h7=)11 RAZHE T RIK 2-6-1
E-mail: shattori@criepi.denken.or.jp

PER DR ERFE IZ & BBIEIZPATITIRNR S 2 DD
EEZ5. 1 ODHOMEE LT, -5 2544
PHEDAREILETONG., HEEDHMPE T A
AATDREIZI—TF DT AN —2BETHD,
BERE A ODILNEHEAR & < BRI OBIEZITH L .
F7z, PMCEIC XD EENRBRIIE->T, 22—
YOFEnREwEE2Z 2% H 5. 2 DH
DOREL LT, BgIZhD5 A FDREINETS
N5, JEE O LD T ERITIEZ K72
JAANARET L5720, LRORERBENHRE LM
T2 BB TR,

—J, HRTIRATRD LS IZAY—MA—XDFHE
NEDSNTED, —REIIBITHENHET —X
ZGICINE - TET 5 7D DERBEEM A HED 51T
Wb, AX—MA—=RIZMAT,TE/ DAV R—FV
; (IoT: Internet of Things)] &5 FEDRITAR
T LI, RENDOES - BBERE R Y 25T 572
ODOLlis v HEEEER L DDOH L. KENDE
THEPEBERE T — 21 o lk, WIEEKEZIZLD
I BB RE T S5 1T 2Rk % 22 78 A
AN D . RO IC L 517885 % ToT
rHEAVWTRETNE, EHE»OZHRORES
HRE U7 BN 2 RENEHTE 5.

ZIZT, ARTIXIoT oY 2IEALZKENDIT
BBIRFIEZIRET 5. REFEE, Ty Hicks
KEENDOITENEHA, FHARS RO FRUE, AL R %2
AWETTAL YR a—holgInsd. ToT £V

oossdd



JOEHIZE > TTTANY —BEDKENITEIA~D
MERE L, BEYMOBISRNITR 5. 72, IoT Y
YT & B EHINEFAE B O R & Hik U T2z
FRBZEDS, ZBOREESRE U - 7278
ENEHTES. ERTIED LS ICHGEERZ MDA
WAIZDWTIE, BT — 2 o af bk R 2 Wiz 7
TAALA YA a—TH> Z L IZE D, BEOBRIZE
WHENKRTE S, AT, WELZFEE2RE
DB T AHEERH L WS BT UTHEAL,
I N7 BEROBEMGER OB I N1TH), XU
BFREOEEIZDWTHRRS.

2 RERTHHREORE

TEBIR X — Y O AETETEI P Y — U AR HFERE
BT 2-00ENHETIETH S, [TEIEIZRIUSN
D, TVTF— R R4 VA a—IZ LB EWFAED
I-YHBEOFEE LTHWSOND D, 1T—F2H
o BRI T o TV A E S X SRR EE T E &
MEHTZ e FH U, TEBISRIEED &S RITEE
X, TOHURIIHIFBHENR=— X2 T 57
ODOFEE UTRLTEHREINTWS [1, 3, 4].

UL U, 1TEIEISEAYHENE S 5 D IR ENER P A3
BIN% <, RENFTEI 2R E UABIEICIZLATIC
AR D K E LS. FEROPFEB DTG IZ X 2
BRI NE OREIRE SN 21D U 7=l sl sk S al e T
HB—HT, HENZBRIZL>TTIA NV —2E
DBENPEL, EWBEENDRNNTAREIZL -
TH#EEEZTCLUES> BTN H S, Iz, EHHM
MOLEOREE WL L U - HER AT IZHEE
MR AT IZ )b O A DB 5.

FREOMBEIIR LT, FEn Py - AHMHDR
PR SREIBEICITEN 2 BT 5L VWD 7 T u—F %
Zohd., ZOX D RREENRTEIEEZOFEH L LT
DTROBINS % [6]. 75 > ATIXEROMEH & FB
CLUTARODEFZEAHEOF vy 2V EHABELTY
7273, Web ¥ M OFHARPMER-7-. 22T, AO
DOxFIEEEkE Web 31 bDa 7% ot L7z, ZOFEHE
IZHDE, [TEIRFHEDOFEEZHWT Web 31 b &K
ELUTCHHERZ P53 Z & I2mIh L7z,

ZOHEHID LS IZa—VOirEn 7 E2NEL ST
ENE, ZROI—TEFRE LAV SBBIRIZLS
MERNZHENERTES. L, BIEIIMEY
BREDIZBEZLZ NS, [THRTOAZHNTLI—
VOITEIERZFEMICHET 2 Z 2 3LV, AT,
RRITZZDESBTER T 2RENIIEVWTINET S
X H - BHOWEHIZEWTHEETH S &\ 51
BEEFEL. 2z l, BETIEAY— M A—X
DHRBEVPENTEATWEZ L L, IoT & v ¥ O
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ALz & o T, KENDOITEI T Z PR LAMIZATA S
£ o7, ThoDiTHIn 2% FKEFNMTEP H
HOBER DS L5 IcadibL, ThEzHWwkET Y
A4 VA a—%{TD I LT, Bl EIC & B0k
DITEBIEEE IoT £ v Y 2 HVWTRETE 2L EX 5.

3 IoTtEYHERAWEITHERFL

REFEIZ 0T £ oz X BEENOITEIEH,
MEROAUE, ATELAEREHWZTF AL v A a—
Mol ENE., FTNFNIZONWT 3.1, 3.2, 3.3HiT
HwR2,

3.1 TIoT tEYHICLBZRERTEIEHA

IoT & > ¥ % W= KENGHINE, RO
ML 2552 RE L, 2HOFKEICBEWTEHBO
FELEHTI2EDOTHD. TORDITIRETETH
W3 IoT 2 v¥F v bW TREELIZOVWTIER
5, BEFETE, T VY THAENET— X %
qbL, ENEHWETTIALA v EREa—12&5T
BEEOBZEIGEWHEEORAZHNE T 5. TD7d
DOIFEBZRIZAWS IoT ¥ F v M, BUTF22o0
T E T BRERD S.

L. EMROFHIAYTA 5
2. {532 N CRABEREROFPHITA 2

LR LIZonTiE, KENOHIKIP> -T2 5
——RFHEO BEATH R = ARE & OB RN T
LIiz& 5. M oBSR IR ENRITE O IXRN
ooy, BETEITHLATHMPITbNZE
DIZRETNS.

EE 2, K3 A N TREAM»OZBORE 2 W4
EURBIEMVARETH 5 & WO IRETILROEM 2150
720, HINZERLUES5/NEO X > YRR L
TWBIZ &Itk s, iAW 2 Y OREZ X
T CEMARTEGIATEE L 5 — /T, WP
L BUERTFIE L FRRICBIE R T IZ0 5 3 A h O
KX T TANY—FEOMENEC S, AT, KAl
Pl CEHNCE T S N T TV RET SRS
b NE RPN

INSDEMEREZLULD B VYELIC T - vz
1 ¥k & LT, NextDriveCube! % OpenBlocks? 7 &5
IZWL DODDOEEDRFHERINT WS, TDIED, Rasp-
berry PiZ2 ED/NIa Yy ¥ a—R 2 HWTHEDO R v
¥y NEHFKTEILHTES., B T2ITHEL

Lhttps://jp.nextdrive.io/cube/ (2019/2/7 7 2 & R)
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Skill Transmission Support for Text Mining by Presentation of
Operation Histories Including New Analysis Operation
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Abstract: In recent years, text mining skills for analyzing review articles and questionnaire data
are required for product development and improvement. However, acquiring the know-how of data
analysis is difficult in self-study. Therefore, a text mining software tutorial system supporting
text mining beginners and a framework sharing operation history at the time of text mining have
been developed, and a framework for learning text mining has been proposed. In this research, we
aim to support acquisition of skill of text mining by looking for history including use of tools and
button operations which have not obtained valuable analysis results from among many operation
histories. We added an operation history presentation function including a new analysis operation
to an existing text mining tool and conducted an evaluation experiment of the system of this
research. As a result, the interpretation contents of the text analysis tended to improve with the
proposed system, and it was found that presenting the operation history including the new analysis
operation is effective in supporting the transmission of the skill to the beginner of text mining.

1 FUL®IC

WA, EFIZZOHBEOHY 7 v = T Y
LTEY, Fil-lEER% Bis U TS5 F
PIFONTWAS, ZHUZ LD, FrLVWEEPT 7Y 75—
Yavy 7 bz TORFETSAETIE, HEOR
RV IRz TDOLVEa—HHE, BXUOT VT — b
T =R DO ETD, BoNIBGEE S S HFHFEAD
TATTR#FAETHZ B RODLNTWS. UL, &
WIZWETFAINRAZVITDAFAURMBETHY, T
FAMNIA VT LD/ EITADANBDR NI L
Mo, TXFANT—=ZDHMD ) ONT2ERTLIL
i, METIRNELRBIRYEHS. ZIZT, TFAMT
A=V TDAFINEIE, XETFANEHEETKY]D,
HEED L BUSHE CHB 2 2 U TR 72 2 2 55 2
WMOAF L EEHET S.

HEIEOEEN LR ADEEZ2 R CELZ2T5Z

ARG - BB R R TR Y AT A THEIK
T 522-8533 WHE IR EMR /KA 2500
E-mail: oh23tnakae@ec.usp.ac.jp

CTHDOEGERE M2 EXEEZIeNTEL LV
7=k 5iz, MADITEIZIEMT 5 Z LIZAFILOHES
ZAETH D (1.

INETIZE, TFRANIA VTV —)LD3Hr#
TElgIE 2 AN & LG T DA 2] 12 & D, MHADIHT
BEDSTFANYA U T DA IV EHERT B
ADPBEINTE 2. LALL, ER56ICL-TRESH
T PR ATIRRAE S N BIEEIEDBUZ DWW TIEEE
INTEST, REINIBEREOHELENT 51
¥, AFNVEZEVOZWEES ATz oTHEL R
% BREIEIE OB DN EEIZ 72 5 &\ D AR & 725
TW5.

T ZTARMETIE, HRIETFA NI =0T %o
eV BRWAILEICREL, TFARYS =2 TD
AXWVHERE HIET ADZBOBIERIED Fh S8 L
WOTE2 B UEEEZBELUTCT I A MY A=V TD
AXNVERNTEIEBEOBEL2HET Z L 2HWL
T 5. KRWIETIE, Bz ol XEDLL D A M
W o T S M AT, VAT A DR HE AR
JEIEDHERE 21T 5.

ooesdd



2 FEEMMR
2.1 BEODBRICLEDRAFIVIEEDHE

O FESRY), i, FEHR, PHERR Y%
EMUCAM -T2 2L THURFHT D eR—h
TAV)AWES AT LR RELZMAEDLDH S [3]. ZD
R TIE, NREFBDOFEEEEFFOEEFD e R—
N7 4D A ESRRICHE L CHFEERRT X EETo 72
N, KWIETIE, TFANYA =V I WHTIT - 2 0Hr
DEENEEZZSIAAZRFEREZEMLU AT S
ZETTFFANIAZ VI DAFIVOMEELEEZITD

H O $ & OME Ok 78 & AL - 1A T & 24
ZEEEMRET S22k, FEXBEEITSMELD
% [4]. ZOWETIE, VAT LFHE OGRS 72
FLEDEED O NRZEPERL T m 2B AL,
FE#H 2 HMD (Head Mounted Display) 2 CHg
BIZH T 5 2 & TY AT LRIHE ORI 24T
SN, KIFFETIEE, TFAIYA =TV =BT
oM BB - HETE AMMARBET I LI
£V, TRANYA VT DAFNVOIEELTEEITD.

22 FTFRAMNIAZVIDRAFIIGELE
DR

TFTHXFANIA VT AFNVDOIRELTICET 205
NdH5[2,5,6]. TNODHKETIE, AFNVERLEE
T5Fa—bMUTIUVORERKICED, VAT LFIHEIC
TXRANYA =V T OB E FEFEN 2 00 5 N
BREDNENEIZIEPEDZETTFARNYAZ U TD
AXNVDEEELLTVSE. o DI & ARIFET
&, TFAIIAZVITY = EHWTCTFAITA
SV DAFNVOLELREEITD WS A THELT
W3, UL, RIIETEAFMVEETTFA NS
=TV =N ERHWSEITTRL, MADERERERE%
A L, EREIBIEZ R L - EBEE O OER & A5 X
5L TAFNRZEDKET 5L WS RTRRS.

3 RFIDEEDEHDY—ILDE
FREDIRY A%

3.1 HLWAMREZ2EVRIEBERORT
VAT LDEE

AFETIE, L WOIEE2 SO BRIEBREOIRR Y

AT LZONWTHERR B,

EASICE D, TETDM[7, 8] DT ¥ A N i #fED

JBIE % T — 2 R—=ZIRAE L, M DD EED B

2 & o THERAIF 2 B3 2 Pl A X BRI IR T W 5.

ooboooo oooooooo
00000000 0oo0o0ooooOooo@210)
SIG-AM-21-16

i BREBREOFE -
T

i ||
Il

BEEE || 4
[ X X H L4 @
m BIEEE ﬂ 558
ZELELUN HEOH !

TETDMa—4*

M1 TFARTA =T DAFIVDIEESL DV A

BRIEBEDHRE

TETDM—H

LDL, ZOMHATIET —ZR— AR EFEI N
BEBEORIZODWTIRBFREINTEST, VAT LA
DORFHBEIEZ, F— X R— ZITRAE X N 15 e
DRI T 1Y, TF A MW DEEIZ2 5 H84E
JEREZPEL S Z BRI AR 80D AR 7o
TW3.

ZTIZTAMETIE, TFAIYAIZVIDAFILE
FUOWEBZTWE VAT LHAZN, T—ER—
2R FEINT WL EEEE DD 5 ¥ AT LRI HE
IZE S TAFNVERBIZRLODTHS S LHHI XN 5
VEBRIBOIRREZITI ZLIZE>TTFAIYAI =Y
DAFNOIEELTEEITD.

AWEDT FANTA =V T DAFIVDIEELED
PelAaZz M 1 12RS. ZOPSHAICIE, BIEERE %
173 08, HBIEERE % N 2808, HEIh
VeI % FR 3 B KR8, #E/EIE % FBlT 2 8RED D
5. LTFTENFTNIZ OV T WL,

3.2 BRIFEEZEDHDZLOHDOHRE

BIEEREOFHMEiZ TSRt LT, HUAHOHEK
ERHOEOTRITNIETHERLIZA WEWS 220D
5. AUAOENEROBIEEEZED S0, %
D=, HIEBEOFTMZITOITHZ>T, VAT L
THRE T HEEEREX, HBEOSFREICST 585
EEREE 5 Z 212U 7.

3.3 EBECBEMOINMDREBEREDRE

ARFETIE, LW HrRlE %z & O Ve R O G
BITRREITDZEIZESTTFFAIIIZVID
AFXNDEELEZITHIOT, YATLZIF 2EED
BIEEEEZ A LTHWS.

12HI, AF)IVEZEVEZWTETDM 2 —¥ O#fE
BETHE. TboDEEEREILX, S5ETTOMRET

ooero o



AELEBEU
TETDMA—HF DR E

T—AR—RIZRESN TS
BRIFREL

BER 1S ORIEBELE LB THE
Y=L ;A ) d
. ZRIEBEOFE= ) &
RYAH R

M 2: A E O REAf

1o CERifE, V-V OREZIET 57201

HW\wa
2 OHIX — AR—=ZAZBEEINT W B EEER
Thb. TboDBEBREIL, SFEE Y-V O

HAREIZHWSM, Fa—Iz k> TE EI2E
INEIIEBRELE DD, ORI AAEE &
BAEERE R DD &\ o G &2 B I AW 5

3.4 BRIEEREOM

AT, BAEEREZFMIEE OFED-OICF
HERZ T 72, FERDIER, TFAIYLI =
TR E DRAEIBIE T, ¥I0FEDERIEREETIXHH
LTWARWREX VLY =L TOHHIZ & 5 EIEH
MR TE 72720, BEBBEOFHMEEE & LT, HLwn
DEEE2 GO EE2EH L CHRERE LTI 5.

M 2 IZHEEERE DM DA A —Y %R, HBIEERE
W U WOERIE, B LWy — IV, OOk RO
BRI, XEOMOIAAD 4EE CTHAMEITS. &
JHHZ IR 100 s E TR L, —DOEIEEREIX
K 400 SR CE OBAEEIEZFHET 5. 727U, &KIH
H O FAfi s P EBR T S N EEEZ 2 AT I
WASUT, SIEHE O R % EF I E LTz,

3.4.1 FLWOHREIC K 25

AFH L, TF AN OBIZHU 2R X U EED
K OBAERRIC B S 25T H 5.
FTEAMIZBWT, ZRETHEMMES Z e
TERIEPRVRR VL, ZTORR VEENZ
NTVLIEFEEOHEZ L5 Z BT FA Mo
SEIZHRDHUEELRE V. b, AFETIE, IThE
TENHES TN TELI R VWRR VEEL X
I—FRINFETITHELZEBEREIZB VT, THEER
CHRIR ) 2 E TR DO W O BEERE CHH S
TWVWRWRZ VIRELEHRT 5.

1 IZOWEIEOFH S 2 RS, T— R R— AT}
FE N BEMEERE Y TETDM 21— WM FE L 7= 8 fE

ooboooo oooooooo
00000000 0oo0o0ooooOooo@210)
SIG-AM-21-16

2% 1. BRI O FF-AM 5

ZhETIZEMC
> N
272 LR nE R YO LA | 2 4@ | 3fH

FEA 30 40 50

2 2: FRAERFH O S A

) 1o l2n[3n 450 58
BRI AR AR A RS A

APA AL 50 40 30 20 10 0

BREZIIRL T, TNETHEMNIMFER 22 &8 ViR
X UEAEDERA I N TOWIUETHIE A E < 72 5. i
ﬁﬁﬁ%ﬁﬂyﬁﬁﬁ—of%%étﬁ%uaézﬁ
AN, mPNTKRELSMAT 5.

£ 2 \ZEREREE] O FTAMG 25 % RS, AT EE U 72 KR
PREWEY, SEBERTEEINTWEEEZ o0, #
PERERIDNEE C i d il & 3 5. AR EEE 13 T i 2 BR
THIE U738 1 [ H 72 0 OBz h 5 E DR
L OEELT.

VAT LTI, FIA-YDURLGEL - BREEE R R
RN ST 5. SREOBRERED > b, THER L i#
B BEHINTVLEIEERE T L 72 R & V#fE
DM EFTS. WITT — X R — 1&&@%&&@@@
[EEREINCEIRL, RUHEIZBEWT, TOHEE
JEC2—VFOBIEEE» ST I N TOWARVWERR v
I TV, BUTiG U TR 5.

3.42 FHLUWIAZVIY—IILOFERICK ZTME

$%@i TFANDHOBIZHEHL 1=

Y —)VIZEET I TH 5.

FEFAMIHIZBNT, ZhETHEMMES Zen
TERZEDRBRNWY —)UE, 5ETIToZ 2D 0nT
FAM O FEEZZRI N TEAHEENEL, *
DY =L EHWTOMINT WS EREEROEEZ R
é:tci%ﬂex Nt DBHEIZ R B EEEEAE V. &

, REIZRTIE, ZhETHEMMFS eV TERT
<‘:7b=72w\‘/—11/}:6i I—FNRINF CTITEEFEL -8
TEEIEIZ BT, TFER R 12 E TR D W08
DIEEERETREHDY -V e EHET 5.

RIIXA =V TY—IDFMMiERT. T—RR—

I FE S N B AREIEIE L o AT D ORIHE HMEAF
U7-BEEREZ L T, T—2X_R—-AZ{FESI N
BEIEIREIZ, TNETENMEZ /22 &7 WL Y —
IV FE X ALY — LD & TV E A & 72
5. 72720, TRER IR RERRI TRV EEE
JEZIS Lanwb DL 35, FHlIEHE, Aoz
DR VWY — R =D TEH B L TEEIIRD
PTWVWD, ROINCKELIET .

ooesdd



# 3 A=Y — )LD A

ooboooo oooooooo
00000000 0oo0o0ooooOooo@210)
SIG-AM-21-16

F 5 CEDHD A A EEL D FHAf £

INFTEMMZ I 7 n FROAARE | 1M | 2/ | 3[ | 4 BB
v G - e o | LA | 2ME ) 3 A 50 |70 [ 80 | 90
FAM £ 30 | 40 | 50 )
£ 6: XEDORD IAIY — )L DFRIED 3 X
e 4: 4B DR BB Bk m1 B 0D FEA £ WOAARE LY — VR | 1k | 2 fM
[t SR & R ik Al 20 40
T 10| 200 | 30 | 4108 | 5[ LA
FTA £ 50 70 | 80 | 90 100 ABEITIR S 72V — VOREPSL WEE ST & 72 5.

VAT LT, ET-URMEELBREREER
BANZ2IRT 5. KiEOBEREIED S b, [FEHR &
TR BRI NTVEEEBBECHERALZY — VO
HAEITS. WIZTF — R R— AR I N E B IE %
HERNIZBEL, FAUHEIIEWT, TORERKET
I—YOEIEBIED S XN T WY — LM
INTVWE, ZORISLTINET S, =8, V—
JVIZALEE, FIEUEDEY — IV TEHiid 5.

DI OFEREFKEEIC & 2 FFE

ARG, TF AN OBIZEERL 72 THER & iR
) OIS 25 TH 5.

—ANDA—=YRELTFFAN, BUTFFAMDWR
BEAWTT XA NEON UEERERE L, THEHR e
R DBERINDIZE N EREIEHIL S 1, HIEE
JEOHEEZ R Z BT FRA NI DBEIZR S AlHE
PEDSE .

AT OFERE BB O N2 RT. —AD
YD TRER RN 2B U ZRIBDZ WIEEE
S & 7R 5. FEEREEHE L, FAEBRICB VT, BEkE
B2 P AT O N EEIED THER &) Ol
BPFMELTWZZ e &0 2 EEHFTMHOIERIZI
RIS AL LTV,

VAT LTI, T —RN— AR S T e R
ST 5. RER MR 288U - EEBEO# %
L, FOBIZSUTHAT 5.

3.4.3

3.4.4 NEDRYIAHKIZL BFHE

AFHEE, TF AN OBIMHH L 72 XED/K D
AHICET B TH 5.
THFRAPNEHEPUIFEHLUTT F A POK D IAA
EIFHDI LT, TOHFEPXHHEUZHEEHEZHED P
TLRD., £z, YOHGEPXTT I AMDKDIAA%
TR —FHIZENEL S0, TFAMOKD
IAAPTON TV BEEEIEILS £ TRuOD Lo
T-HIER DR OHiBh & 72 2 AT REME A E 0.

£ 5 &K 6 ITLEDK D IAAFIED M S % R T
THFADNDKOAAREITIR ST E TF A NDOIKD

FAMELME L, PMERIZPVWT I EEU LD =
T — )V CHEEAIRR 0 AR EIT D T & T THER & i
ONENRL o TWEZEMS, B52E6DLD
REHIi e LT\,

VAF LTI, T—&R— ZIRE S N7 ER e
ST 5. BIEEE» SR OIAABEEERFAL -~
A =27 — VO, KROAAZREEZRHMBL, Z
DOBUZIE L TMRT 5.

3.5 HWEINILERFBEEDRTIKEE

VAT LFABENEEGDOANHEEOSHEIZT 52 HN
DIRANEIRIE % B — NIRRT S NI BRI A S BE L %
LT 5720, BEBEOFEIZLDSH LD LT
WX NBEEEREEZ Y AT LORHF IR T 5.

HeE S N D EBREORRIE, SFEEE O R %
RRTDHILTYAT LATHEI NS BIEEROIRR
BrezEmL 7=.

M 3 IZEEERE D V2 7 = — 2% RT. M306)
R - ERRREINTE Y, EEIRXIEGD &
FHEAEWIEIZA A TWS. M 30@1%, BIEERED
HELZETA2HEETH D, OIFERIEEEOHIH b O®
EEHBRETDHIENTE, QIERMFEREDOHETIZH
AR UL o 7-BIZEBENRTE S L5 ICHEZ
—WHEIET AMEERETAIENTES. K30%
BlEdT 52 8T, BIFERE—-BEIZRRIN TV SHME
J&JE DO F % G E I @S WIEHE TR R 5 2
EMTES. £/, M3@aHET 52T, H#IFE
JE—BEDRR%E B2 EOHREEBIZUI 0 RS Z
EMTES.

4 FHERBDNEEZSCRIFBRED
1R BE D FE{H £ 5R
4.1 =EERBEMW
ARETIE, A THIEL Hi- R aiiiEe &
BB OMMiZFET 22T, TFAMTA =Y

T DAFINDIEEITHRETOENE NI DOWTIMT 3
7= OFMEREIT > 72, AR TEERIZOWTIHRARS,

ooepdd



0se SOwMLCHD R WHGOH
W @

) B
R ®

10

X 3: BIEBREOHE N VR 7 2 —A

4.2 ZEEBRAE

AFEERTIX, TEIDM OFa— b 7ILEEREZ@EL
THIHH72 TETDM OBIERIEZF AT 9 ZH DR
DR EWRE L LTV AT LD ERZIT 72, 2
HEZFHALT, I “HEBREV L HZ ) — XWhE D 7
OFa—Y—ThHd" LWIIEDIREDS &, HifE
BEDT A T T 2F25] LWHEEZBELZ. o
RIS 27 %2 M2IE, BEOLE2—H1 k(9]
R ENTWAB AT T =AY — XD L
Yo —% @Rkl 75 4, KRS 75 49T DU LERA L
2. B, KRERTIE, L¥a—HP1hMZTlEa—
BEZADANIOMEIZDITZEOHOFM (1 5
5505 BIEE) I2BWTRE4, E5A21F6NT
WAL Pa—%2EiiiLa—, 21, E22235
NTVWBLEa—2EFHEL ¥a—2EHT .

EB1HBIZIE, R7TO0MEEZFZELTE SV,
L a—DniiER iRz £ 72, Lk 2 HHIZIE,
REVAT DX O MEDBT o 2D RIEOHE 2 2
2L S 1 HHAEROOFEEZEESE LTS 5,
LEa—TFANOONKER MR EED. 72720,
HE 125 3BV TETDM 2 HWTTHSETH 0, ##
41X TETDM 2 H S I13E 1 25 3 OFR%Z £
EOIREMETIHETHS.

FER1HHEE 2 HHOBETERR U TSR LI
DFENP S, F7z iR W HE % & O EIEIRE O R B
BERHBILIZES>TTFFAINIAZVTDAF LN
BETETWBDHH0Z21TD.

4.3 EREER

4.3.1 FERICE-THELNAETATT7OLEK
FUWONEEE2 SEURIEREORREZITFS> 22T
BWTFF A N ERIESND X D2 o700
DWTHREET 57280, HEAIZTHERE ICHELTH
5o/, HEINPS3IETOTFXIAMNIMEREZE &

ooboooo oooooooo
00000000 0oo0o0ooooOooo@210)
SIG-AM-21-16

KT LEa—TFAFDOoHriE

WA | .
e RENZE

1 Lo — 2R REA T 2 BENEWEEEEZ O, ToH
FENLEa—ATILLflibnzHHZ2HAREZ LT, £<D
ADZOMEIZOWTHWT WAL EZEXTRI.

2 | [KFEMG) DV a2 — 2 REATT 2 BEDSEWHEEE ROTT,
Z DYFEH [IKHHT) L € 2 — T & < b Bl Z2HH~ 2
ZET, %L DAMNIDIEIZ DO WTHIWT WA R 2% R
TLZE .

3 | [EFli] OV Ea—0hRs, ZOWMEIZDOVWTI—FRAR
WIZESTWAEERDITTEZTLEI W,

4 | OGRS, REWEQHIE] 2T T, ED&D
BRERDEZONDINEATLEI W,

# 8 [HEMED T AT 7] OF—7— NOREEE

WEE | ITHEDOF—7—F# | 2HHOF—7— N
A 18 21
B 5 15
C 7 18
D 17 49
E 5 12
F 17 25
G 9 9
H 22 31
I 20 30

SEYaE 13.9 21.6

t MRE t=-2.14, df=16, p=0.047

bz TN THEREDOT 1 T7T 1 ONEIZ
DWNWTHIKZ 1T - 7=.

BERFE DS E N2 T BUROMLEIZ D\WT, R R R
HZENTETCVED RS 2720, Bonz [HifE
WEDT A F 71 DNEFIZDOWT, M2 K3 &
L4 - WAFDOXF—7 — NOMENCIik 217 7-.

tREZEIT-722 25, t(16) = —2.14, p = 0.047 T
v, 1HHE 2HHIZ/ N HIEBEDO T 1 7
T DX —7— NOFEBO VD EIIAERANRS
Nz, Zhix, REVL2HEHOTFAMNSHFTLH
HE 032 OBUROMEORHERZ 2 Z LN TE,
1HEHXD ML THEREOT A TT) 2525
ZEMTERZDTHEEEZILND.

4.3.2 LRICRRSINZBREFEEOEERHEFH LW
PRIE - VY —ILDOBER

4.4 FTBRRIZFHIEAR A > Mz & > TEHH S 7z #E
JBREOHERZMEST 2 Z B EEBRE I~ TF AN
BHFERIA = Y — VOB DOFERIZ DA 5
TWBDPREET 5728, WEREICIRRINT VS
TEIEIED > 5, EAL 122 NRE U, RO
DOEBEZMEL 2K 2 HHIZH UL fro =0 #

0 ool 0



# 9 BEBREOBMER L I L\ — )LD FHB

e 1 P 2 P 3
MR | TSR | Y — VB | BETER | Y — VB | BT | Y — LB
A 6 2 5 1 5 3
B 7 2 1 1 1 1
C 5 0 0 0 0 1
D 5 3 0 2 2 1
E 0 1 3 1 3 1
F 11 2 2 2 5 3
G 5 0 8 2 1 1
H 5 1 0 2 7 1
I 0 0 0 0 1 0
HHE
i 0.48 0.31 0.42
7 10: BAEBEOBEEE B LWk &V EER O
i 1 o 2 P 3
HERE | PR | SRR | BHEERC | ROER | BHEERC | BRI
A 6 0 5 0 5 2
B 7 1 1 0 4 2
C 5 0 0 0 0 1
D 5 1 0 0 2 2
E 0 1 3 3 3 3
F 11 0 2 1 5 4
G 5 1 8 2 1 3
H 5 1 0 0 7 3
I 0 0 0 0 4 0
FHER
s -0.17 0.57 0.29

FEBIOHULLBHLEYA =22 — )L OB THE
Bl olz. TNETNOHBEZFED-EDERI &R
A
FIDFERIY, 44 THRARZFR 1 > MZko
TRl & SN BEE RO 2B L 72 [ e 2
HEWZH UL EALEZY A =Y =Lz, 5
POHRREOIEDHENRD B Z L2 nh-7-. EaHils
INBEEBOBFHZMET 2RBNLVNEY, 5F
THIBERME SN o iA1= TV —
NTTFHFA MO ARRTEZEAL DD L EX 5.
F7, R10DKERLD, 44 HiCRAZFER A1 >
MZ & > THEFklT & X N EE RO HHR 2 B U 7~
F¥ e 2 HEIZH U AT > =W REDORIZIE, 590
SHIEEDEDHBEND 2 Z DD h o7z, &l e
SN EEBEO B %2 HE T 5 RIEALVIEYE, 5
FTIREWORRDP ST FA MO AETTFA b
DR A RRTEAMHEADHEEEZS. 1277, 1
T OO THERR S b o7/, Zhid, 1HHE
DOHEL OFF A MW IZIThbhi~vA =V 7Y —
VTHHEINERE VOBENDR -7z, B
FHEMELTHY —IVORX VEERIT> TV 5 HE
JBEMNH 0L, F-mEREEDE D BWDIT
Wipol-1-bThdeEZILND.

ooboooo oooooooo
00000000 0oo0o0ooooOooo@210)
SIG-AM-21-16

5 BbHWIC

AWFETlE, TETDM ZFHLUTCTFA Y1 =02
DAFNDEELEZTS 2 2HKE L. TETDM
DOKEAED T 7 MBI & U CRIF S N 2 BEhE
AWT, A—07FFA2HHLUEZRA—OSifkE%
L, AEOEEEE 2 IS D Ak L 72,
F7z, AR EEERLOIEREZE SO TVARN
XA =T =R IERIEI K o THED S N7 #4E
JE I % B LR 9 D RE 2 FAFE L, ARD AR EIEIEIE
ZRUX TS THREAZREL /.

B LW e %2 & O O BRBERED T F A
N A=V T DAXIDIREITHENLT 5 N5 D% G
T B OICHMERZIT- 72, MEOL Y 2 —3FHI
DWTHZTY, FEMEOT A TT7 2 KA T 5L
W D R & SRR T A G, PRR T ABERER R LT
HELTEHEH272L 25, BEVATLZLDEED
BER LB ZELP TR, T¥FAIYA
ZVITDAFINDIEEEITAT:.

SHOMEL LT, fHMlis nzRx U E Y-
ERRTD, AR RDEEERED 7 1 VR VT
WM ZGR(L T B Z 2 I2 k> T, Emifidh =Ml %z &
DRMORTLTEHEIENSHOFEETHS.

S5 3Rk

[1] KZH : 0~2 R OMMBERIZ B I B O%E], £E
2RSS Vol.52, No.2, 172-182, (2014)

[2] &AERK - WL Y —VOBMEEREOREIZ L BT F
AN A =V TREORALE, NTHIBEY A 12 [F1
VRS T 4 THWT 7 ARG b~ 1 =V TS,
pp29-34, (2016)

[3] MEEFELE : MEDFHEEET — X ERALZ e F— 1
TAVA - VAT L, [ERAE ARG, Vol.24, No.47,
p.414-423, (2014)

[4] BEAREE - BDILE - WOV - ANHEIEE S TEio ™
B X BERA I EELE, NTHIREFE S CGE,
Vol.71, No.1, pp.517-518, (2009)

[5] VUSRS T - S - AR - #9103 : TETDM %
AWETXFANYA =V T DA NVES L2 XETE20
DOF 2a— MY TNVI AT LORFE, MegelE®R (HAM
HElEHR 7 7 ¥« H#43E) , Vol.27, No.5, pp.771-783,
(2015)

[6] FRIEAZEE - JIIAER - #0ILE - HiEERSE TETDM %
FAWEZTFHFA NI =V TUDED AT NVIERTE, H
28 M A THIRE R 2 E KRS, 1H5-NFC-01b-3, (2014)

[7] Total Environment for Text Data Mining
(TFANT—=RIA =V T DIDDIEEE) ,
(URL)http://tetdm.jp
(8] WPILIE - mafIREEE - K SEAI - ERRERK - TORIRIRD - AR
ekl - AL - A B TETDM % W7otk
AN THIBEZ 2 CGE, Vol.32, No.1, pp.NFC-A_1-12,
(2017)

[9] Yahoo Japan Corporation,
(URL) https://movies.yahoo.co.jp

omono



ooboooo oooooooo
00000000 0oo0o0ooooOooo@210)
SIG-AM-21-17

SIAmXICEE LI-REAIBIERE
4497 —ADERRET
Basic Study on Interface to Grasp Research Trends
Based on Cited Articles

FER F— 1
Koichi Hodooka!

ENTPNES

KAz P2
Takafimi Osugi'

AT el

Mitsunori Matsushital

TSN E

Faculty of Informatics, Kansai Univrsity

INENEE LTS

SN ESTEPNE SN T

Graduate School of Informatics, Kansai University

Abstract: This goal of this study is to develop a system that supports grasping trends of a research

topic. In conducting research, it is an important activity to grasp research trends by investigating

prior researches in that field. Search engines are often used in such cases, however, it is difficult

to efficiently gather papers in the intended research field because search by keywords or authors is

not sufficient. In order to solve this problem, this paper proposes an interface to support comping

the articles cited by research papers. Differences in the cited articles can be assumed to reflect

the primary concerns of the paper. Our conducted user observation suggested that the proposed

interface contributes to the understanding of the differences between papers.
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Abstract: We define “ Curation Map ” as information complex that is compiled by iteratively

linking “ overview texts”, which comprehensively cover multiple viewpoints, to detailed texts

written in corresponding individual viewpoints. In this paper, we propose a user interface in which

users interactively able to browse dynamically generated Curation Map efficiently. In order to

improve visibility and legibility of overview texts and to generate appropriate links to corresponding

detailed text, we examined methods to improve the accuracy of dividing overview text according

to individual viewpoints. Since gisting links branched out from overview text may have some

influence on ranking text in terms of appropriateness as overview text, we also examined how the

. “ . ”
accuracy of ranking = overview text = changes.
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Extracting Feature-Words Depending on Seasons by Time-Aeries

Analysis of Web Reviews for Accommodations
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College of Information Science and Engineering, Ritsumeikan University

Abstract:

The users sometimes concern some keywords which reprenent the seasonal

events/features such as “fireworks” and “colored leaves,” when they look for the accommoda-

tions. Such keywords can be also helpful for the accommodation sides; those keywords can be the

good advertisements appealing the features of that place. To find those keywords, we propose a

time-series analysis of Web reviews for accommodations in this paper. The review for the accom-

modation is divided into monthly units, and the nouns characteristically appear in the monthly

time-series are extracted as the keywords depending on the seasons. Through the evaluation tasks,

it was confirmed that the proposed method extracted the nouns appearing in some specific seasons

well.
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