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Perception of Space Emerged from Overlapping Speech
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Abstract: A unique space called social space is formed in human groups. This space is strongly formed
when people belonging to the group are actively communicating and will influence the behavior of a third
party not belonging to the group. Moreover, overlapping speech occurs unconsciously in human everyday
conversations, expressing entrainment, interest, understanding, and so on to the other party as well as be-
coming an important factor for producing active conversation. On the other hand, in recent years, humanoid
robots have been put into practical use and demonstration experiments are actively being carried out. When
assuming a future environment in which humans coexist with multiple robots, it is necessary to consider the
space formed in a group of robots, but such research has not been conducted sufficiently. In this research, we
implemented active communication between robots by overlapping their speech and investigated how humans
perceived the space whitch emerged from it. As a result, it was indicated that overlapping speech improved
the impression of conversation activity and that the space whitch emerged in the group of robots affected
the behavior of the person observing the conversation.
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0Ky b 2RORFE T 1 HOSMBEDEGET 5 FEBE 21T
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(1) Control : 4 A%Spll4DZ &% LTW5, (2) Audience : 4
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A, WEEFEODL LV LD LFRL TS, 20D
FEEOE R ) IC X B IERA S BERE L HARGE /ST T %  3ERE
DEFHIZBWTHHEZR S LT 5 [10].

SFES (111, EFFFr v Y AT AERHWT3 AY
V=TV BT B EEE R QNG & SEhTETEE O EBIEIS
DFHfi 24TV, 20O ORMMREEZRHAL 2. ZOKR, &
G & A =N T v TE (BREOE G HHE) IZIHEA
TRHPREE, 7V — TR TR HE D L v 2 &
ZIRLTWA5,

0Ky b E) LOMEERFHIEFORERL Y 2R AND
B, EO Ry MCEBRIRIZOVWTOFERT 2LEDLD
L. MG [17) 1, 2k Ry b EH LAHRE L%
TOMABICEBELZTDOTICHHET2546BL0E 5
7R AT D VWA L IRT, ZOMTEBIZELLA
BIZAEICE Ry PORENELHHT L L 2RI,
S, BRY MW LTI RD& L wo/zBRk %o
a2 —Yarvkbkblbwn)ZlELRLTWVWAE., OF
D, BEERY MX L5 GEREMEOMAEERIZA L
0Ky 23T 29 2T, A IIa=r—var%
AT 72O I ERTT R TH 5.

PDloXHiz, ANHOESFHEIIBITAEHOELR D IZDW
TRFEENTVEH, IRy bORFEEREHCBWTIZHE
I T, T2, B Ry bOMNFEL T L2
EDRIFIZOVWTIIMET ST A, RIFFETIE, Fito
HR) ERFEOER S WA IEICHE L2 HWE L
TeAEEREAT, TOBREROTR Y b OXEEEBIEET
LEBTELT, RFEOEES LRy FOEFICAIZES
N5 ZEH OB ZE AT 5.

3. ARy k

AfgE i, V7 Xy 2 aRT 4 7 AR S0 Ao
K I [Pepper| & 2 K L7z, Pepper ®IEARLAR L,
FA X (S x M x BAT = 1,210 x 480 x 425 [mm]), i
(29kg), HHE (20) THB. F72, ORy FOFFHEE—
¥ a YEICIE, Pepper DY — )L T& % Choregraphe
Zffifl L7-. Choregraphe TiX, AJJL727F X F & HE)
T Pepper DFEFHICERL L, ZOIEHIZGbE /T 3
YEERTAIENTELD, FREFHL TRy b
DIFHEY AT LR FERE L, THICED, BEOBKE L
TIZADLETHIRY TR 2 EOBKEEL TG T 52 L
NTEDL., RFFZEIEY 7 bNv 70K T 4 7 AD Pepper
RWEHAL, EEOHIPMBICERLZLDTHA.

4. EB&1

KEFZE T, FFORy F 2RORETKOEL YD, Fh
PEIETAAMICED LD BAIG 252 52OV THINR
L7202, 79 R =3 F R AL EE R 7.

4.1 #=E
EE1TlE, 779 8V —=2 07— AXATHAH Crowd-
Flower 2% fi\C, BRy b 2MKOEFHELETHICHT LT
v — MR T o 72, CrowdFlower THE® LN 7-BINE
1, Web R— Y TEBRDOEZH A2, Google 7 + —
Lo TR ENT v r— =Y (B 1 25H) 12
FEINT, TUr—bR=UTIE, Ry F 2EROREE
IZoWTOE T & Rtk BT 5 EEER (52991
BWVEH) ©7 > — MImE L.
(1) How natural was the conversation of the robots?
(BFRY FOEFHIEDOREHRE 720 7)
(2) How lively was the conversation of the robots?
(ORY FOEFHIEDREERZ 725 7)
(3) How familiar were the robots with each other?
(TR Y F 2EROBRIIEDRERE 5725 7)
Tyr—hrTRERY FE) LOSFHEDOIER S 2T Tl
%, KEPHRIEL20E9) , aRy b 2 R0 HE
ME)PIZDOWTOHREREL 72, KEEDHRIZEL 2
WEIPIZONTIE, BRy P ORFEHEEHIET 59 2
T, BAEDELZDIZE o TRAKRGISR T 52 5 05
VENRH L. 512, ANHFELOEKFHEIZBWT, FHiHEDE
%0 BB SAEE YD B [12] Z EARERR S LT
HIENBURY PE) LOGSFHIIBITLHHEIIIONT
b L7z,

Questionnaire

Questionnaire

How lively was the conversation of the robots? *

How familiar were the robots with each other? *

2 3 4 5

wfeamiar O O O O O familiar

v

K1 7yr— b= (KWREV TNy 270 R874 7 A0
Pepper ML, FHEOAMBAICERL72HDTH5)
Fig. 1 Questionnaire pages (This research utilized Pepper of
SoftBank Robotics and carried out independently by
the authors).

*1 https://www.softbank.jp/robot/consumer /products/spec/
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*2 https://www.crowdflower.com/
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LB ETCAREMA T 7. 728 21X, —HOFHET
AEBATZIZE 0BT, ) —HT3aEALLEAIS
RS~ L T iawnizo, ZORINED T — 713550
IR L o7z, CORER, AR EEERKIE 721 4
Th o7,

4.3 REVFUF

T o= MY A T4 T, ORy b 2RO%ER

MEELTO3 D054 E L TERL:. ZOERL D

LlaRy bE) LOMEEAERL, TORME TS v

w Lz, T I Lo T rngEnzrT o r— 1

R=INT VT NIFEENT-.

e Overlap 51
COEMETIIOR Y PORBFEIPELAICE LD, &AD
BHEHEBIE 0 THEH, KV EDICONTHEAIC
RN ELRY, RECFZ1IPELS (M2 23H).
SMETTERORESIEIH 0B THo72. T2, 2
DEMFICH VRO NS INBERL 22T L TH o 7.

e Default &4
ZO%&MTIZuR Yy POREEHEMBESORIZOMTH S
(M2 %x2z). 2%, ORy bOEEIRTTHE
FTEIL)—HouRy FOEENREBGT L. &Y

TAEROE S 6T ThHo72. 72, ZO%ME
ZEI D 3RS N 7oBINE R 246 HTH o 72
e Delay 514
COEMTIZE Ry PORFEHBEI ORI TS
5 (M2 %22, KTt E2KRkoES 3K 190
Tholz. F72, TOFRMICEHY RS NI-SInEEUL
248 X4 TH o 7.
FTRTOEMIIBILEF VT A IRFEALTHS (R 1
FRMR). ARG ) FICIEA EROVEGE AGRRE (2002
R OHRE) AFAL, K0T Y L&D ORI
FEHEMZ 7 (THE). TORFEVFIATIE, ThEnh
DUR Y MHRLHIHER L, FEEERKIEEREN T [T
ThHolz. FEi1 THEHT % CrowdFlower TIld ¥ FE ) E

1.0-
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E 00-

ﬂ_'t:::'
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Bl

—o— Overlap —®— Default —— Delay

2 BEMFOYTHIIBIT L% ME (Sl
Fig. 2 Speech interval in the video of each condition (actually

measured value).

£1 &Y F)F R1IEBEERY M1, R21GaKy b 2)

Table 1 Conversation scenario (R1 means Robotl, R2 means Robot2).

SR | SaE

R2 Hi, Pepper.
R1 Hi. Did you enjoy my English class yesterday?
R2 Yes, I did.

R1 I’'m glad to hear that. Are you interested in studying English?

R2 Yes. I like to study English, but I have a problem.
R1 Oh, what is it?

R2 English is fun, but it is sometimes difficult for me. What is the best way to study English?

R1 If you use English every day, you will get better. Why don’t you come to me and speak English?

R2 It’s a great idea. I will try it.

R1 Good. And I would like to invite you to the English club. Many students come to the club and enjoy talking with me.
R2 Sounds great. I'd like to come. When should I visit the club?
R1 We have the club activities every Wednesday after school. Please come to the library.

R2 Thank you very much.

R1 You’re welcome.

© 2018 Information Processing Society of Japan
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g2 Trr— MER (SD I3EHEREE)

Table 2 Questionnaire results (SD means standard deviation).

SFAS % & B
¥ sD ¥y SD ¥ SD
Overlap | 3.74 0.910 3.90 0.899 3.77 0.921
Default | 3.77 0.973 3.79 0.897 3.65 0.990

Delay | 3.73 0933 3.69 0954 3.77 0.957

5-
*
—
4-
3_
2_
1_
BT EFEE HEs

. Overlap . Default . Delay

3 TUyr—MEROZT T (LT —N— I IEEE)
Fig. 3 Graph of questionnaire results (error bar means

standard error).
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BRl L 4fFR i B0, EBR1EMLUY ) 42
T5. F72, EBE21IBITEBIMEIKRFELZHEL TV
. Inb Xy, EER1OHRADINOSINHE LEER2 O
HARANZINE O 7 05 ffE LR T WRFEO LT TH S L&
ZHMN, BHIZEGEHETHEVWI T F VI THDLIEND,
EERRTE LCRFOEL ) # /S ITEBTE RV EK
DIFEFE A EFIH L7z,

SERERIbE (X 2 2 20) 1, [ERFEEOUR Yy %L
ORT EZBAM L] 206 [HRERGEOT R Y MISERE
BT A A e A LA 2E L7z K2 128w
T, REHHERPIEDMED & ZIIHF/ESELHL L 2EL, K
HIZEOMED & SN EL ST, IS e bIT R
MRPEL A2 2R LTVAE, 320%M (Overlap,
Default, Delay) OEF LK 2 OFEMHEIZ, ¥ AT LDHE
TR R B R 7 & OB LRI L Tk,

4.4 #BR

EB1OT7T v r—MEREEFO T TR 2, M 3 12
ENENRT. 7 7 — MERIZDOW T Mann-Whitney
D U MEIC & 5 T Overlap £ & Default 5 & & [L#g,
Overlap & & Delay &2t & O IL#% 47 - 72 (Bonferroni
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Table 3 Results of multiple comparisons.

Overlap vs HikS IS s
p 1 (r) p fE (r) p fE (r)
Default | 1.0 (0.02) 0.39 (0.06) 0.38 (0.06)
Delay 1.0 (0.01)  0.048 (0.1) 1.0 (0.003)

FEZ X2 p ). ZOfR, Overlap & & Delay 5
oz, 77— 1rHH2O [BXy FOKFFHFIFE
DRFEIGIEIZ o 7z ] \(CHEE AR S 7z (p < .05,
r=01 (F&3, M3 %&M). —HKT, Overlap &
Default &t ORIZIX, o7y, —FHHEHIZBWTH
ERAEIIMR I N o7 (33, 3EZW). Th
5 OMEFIL, FEAERIREASORAIZ 1B TH B Delay b L D
b, EEEDELR Y 25 U A Overlap MO &FED )7 M55
WZIE LD EWV) ZEERLTWA, LaL, zh%Er 2Vh
BV ENS, BHEOELNIZLALTOERSOINE %
BOLRBEIINE N E VD) T EDFER SN,

5. XE&2

FEE1DOT V7 — MERP SR ENLBFTOELR YO
BEESTRT, EBR2TRERICTEY b 242 HW
T, Ry b LOKFEESNMEPEHERLE L. 20
FEEEZMLT, BNEITRY NORFOELYIZL-T
0Ky FOEMICAIZE SN A ZEMEZ ED X9 IZHET 50
AL 7.

5.1 #®ME

FEE2 TIX, uXy b 2RLBINE 1 HICLDERE
fTo7: (M4 %31, EBOTIEIDTOLBY TH5.
(1) ZMEZEBEOHA % 213724, 2400 Ry » O]
(MYASHS RN = N b -0
FEEOSKTEMB IRy MREE T 5.
0Ky bOEKFENIEE S,
EREINETHTEE=S) V7T 5.

OB DYICH T OTR Y FHEBMEIHO EICE

PNTHBEEERL LT TS,

(6) EBREIIEFE T, BLZ 30 BRICEREICAD,
ZMEZEFHETDOERIRR 5.

(7) BMBIRET > — MNIER 5.

FNE (1) I2BVT, BRY hORFESHRT LzRIZZ
DHEE D LTE R, HEICATE L TH LRl
oo =TT, KK TELETCIE 20T R Y FORFIC
WBEDICHURL. 512, FIH(6) I2BWT, FHES
N7 I ZORE R TERK TORELER T, EFH T
FTHLO LICEPNHBE L SN2 o 72551,
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110[em]

oy k1 oRy k2
7S[em] S~ S 750em)

- 120[em] <

IZO[CR A[cm]

SmE
4 EBRRE (RWFJEidY 7 X 70 R T 4 7 XD Pepper % i
AL, FHSMAICERLZOOTH D)

Fig. 4 Experiment environment (This research utilized Pepper

of SoftBank Robotics and carried out independently by
the authors).

T, BIFRIT O 5 BRI (529 b BVFHE) 07
Y= MIERT.

(1) TRy FORFEE L ORI 720 2

(2) B Y b OXFHIGEDREFEIRE o722 ?

(3) BAR Y b 2RDOBIRIE EDORELBE T > 7270 ?
INLDT Y= FAFRERLIOT Yy — P ERILHE

MITH Y, EBRICHT2BMAE LCH MR ME R 7.

EEE212BWVT, TRy P ORI S EHEER 1 & [
U<, Overlap e, Default &F, Delay &fF0 3 & &
L72. &b, ZRENOEMIIBIT 5 ERITER L EFL

THhb.

5.2 EBRSME
SMBEIHARAN3 % (B 24 %, W 154), +
I LR, M VR IS 5K E - Kbk
FoEEH - RFEEOHEIANTH Y, Fhild 20~26 %
(P 1 23.0, R 7.92) Tholz. T2, ZINED
PEEEBRIIRETH 6 SEUETHY, [OKy b 24D
EEEORFHEIZBMT 5] L V) BRHTERICSMLE. &
& LT v 7 21245 (Overlap, Default, Delay) (2]
DIRON, TNENOLHTI3 LT OERYIT-72 (&
T i F R

5.3 REVFUA
FEBR2 ODRFHEY VA TR, ZMBEBVPREEIISNT 572

W2, EE 1 THWAEYF ) DB &L IZLITO 2

DDEFEMAT:. FNENOEEES %R 4 1ITRT.

(1) o IZBmMEF TRy McEEE L, ThFhon
Ry PBMEFICSME ST L THREEZRT (K4 %
ZH).

(2) #bhicuRy b (TR M 1) 2O LIE»RH
BELZZMEIG LTI TOL (K4, M4 2SH).
COEE, BMEBIHO LOHRELERSEDL0
2, 2koa Ry b5 1 EILO EOBEED T & v
7o, EMloOuRy FAESIMEOFHICHEE T T, 5
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x4 EHYF) A OBMES (THER)
Table 4 Additional parts of conversation scenario (underlined

parts).

SEREE | FERENE

zm#E | (BAxy MCBREE TS, 6l Hi)
R2 Hi. & c#ET5)
R1 Hi. (B#EHEET )
R2 Hi, Pepper.

R1 ‘We have the club activities every Wednesday after
school. Please come to the library.

R2 OK. By the way, are there any textbooks you

would recommended?

R1 I recommend you the textbook on the table.
(R1 2o BICiE N BRE 2 1R LR d)

R1 You should also look at it.

(R1 B IS5 T )

R2 Thank you very much.

R1 You’re welcome.

£5 T7rr— MER (SD IIEERZE)

Table 5 Questionnaire results (SD means standard deviation).

HAZ e S BES
F¥ SD ¥y SD P¥H SD
Overlap | 4.31 0.855 4.54 0.519 3.77 1.01
Default | 4.15 0.555 4.08 0.862 3.23 0.927

Delay 431 0751 4.46 0.776 3.69 0.751

5-
4-
3-
2-
1

BAE EFES B

. Overlap . Default . Delay

5 T7Ur—MERDOSTT (LT —/N—3EHEE)

Fig. 5 Graph of questionnaire results (error bar means

standard error).

L7,

5.4 #&R

EBR20T7 v r— M MEREZD 7T 7%% 5, B 512
ENENRT. 7 27— MERIZD W T Mann-Whitney
D U K5I & o T Overlap 4&f & Default §4 & O IL#L,
Overlap =ff & Delay 414 & O IL#% 47 - 72 (Bonferroni
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® 6 ZEHLBOMR

Table 6 Results of multiple comparisons.

Overl HkS PR s
verliap vs
P bl pii()
Default | 0.73 (0.2) 0.42 (0.29) 0.52 (0.23)
Delay | 1.0 (0.03) 1.0 (0.006) 1.0 (0.03)
snz [ | . sne [ |
oy k1 aRy k2
smE smE

6 ZNHFDITH Y — >~
Fig. 6 Behavior patterns of participants.

KT BEMIBTDEMEOTE Y — » DERHER
Table 7 Aggregate results of participants’ behavior patterns

in each condition.

ORy oz @Es TRy FNOMEZMETS
Overlap 4
Default 7
Delay 9

FICE B p EFEE) . ZOFEE, Overlap 5t & Default 5
oz, o7 = HEHBIZBWTHAELRER
fERR ST, Overlap 5 & Delay S & ORIZDOWT

HhEIMR SN o7 (R 6, 5 %), I
5 X0, EE2IZBWT, TRy bOIFEOEL Y BN
BTG5 (HRS -IERS - BES) ORRITHER
SNLhrolz.

KIZ, HLO BiC@Epn -8 E % I T S BIcs g o
Lo ATEICOWTOHTT . BINEDOTEIZL T D 20
DN — e (J6 2zHE).

o UKy N 2MKkDM%ZH5S.

o IRy N 2MKOMEMIT, TRy NDEAEHED.

72, TNEFNDOIY — 2 DITH % & > T2sE D NE
REMTLICER L (RTE2B]). B, EBROIYT
&, BFEAET L2RICHBICATEI L T L v e S ic#
ALz, AL, B9Ry FOKFEY T AT T LA
HBREZRIAToBME L F ) AR TTHHH25 R
AT &) 2ATE) (RN LARBAR T2 E) 2L, #TL
ERIZRIAT o 2B E BV FRsosNEE, b
Ry NOERFEHRTHLIZH0hb6T, ORy hOXFED
WTLIZEHEI L TWAEEZONL D, SR THRD
ITENIEE T 2 RBZE CRATE ST O E»r o4k L7z B
R, Default £214:C 1 %44, Delay 44T 2 kot L 7-.

HHRMIIBIT 2 BMBE DT ANBORHERIZONT T 4 v
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xR 8 ZHILBEOMR

Table 8 Results of multiple comparisons.

Overlap vs p 18 ()
Default 0.48 (0.277)
Delay 0.038 (0.51)

R 9 KHEMHIBY S HBHRRNE

Table 9 Contents of free description in each condition.

7 v — MR (RO Z R L7z AN
a0 oo/ (1)
HIRY TR 2o CTEW (1)

Overla | sty AT 7 (1)
KBOXRFEFRLVHES LI o7 (1)
FERICEEL Tz (2)

BN AL—ATHEOHKZ 72 (2)
Default | IR 28R Y FRY T, @HEl Zho72 (1)

REHCARBRRE S 2 h ol (1)

KICIRE D 5 A 3 v TR il o7z (1)
KRS ERIE o7 (2)

LEEN AL =57 (1)

Delay | &0 FH b A L) IChdo2/io7z (1)
SEiEs P LEWL &Lz (1)

Bo/z XV &FFICSMT 52 i3 ero7 (1)

X — D IEMEME R E (Fisher’s exact test) 12X - T,
Overlap 5= & Default 5§ & D IL#L, Overlap 5 & De-
lay §fF & O IL# % 4T - 72 (Bonferroni {12 £ % p (HFH%).
ZDOk%, Overlap 52/ & Delay 5 & OBICA B 275D
RSN (p<.05, ¢=051) (KR8 Z&BM). —HT
Overlap 521 & Default 4 & QBN 2 2 3FERE S
Nihaholz, TNH XD, REBIZEWTHFGHFES A
1B TH5D Delay &0 b, BiEOEZVIFELS
Overlap &b JiH5, TRy O % RET 5 AD% L, K
12 Overlap 5 & 1) & Delay 40 H%5, vk v ~ O
D NGV E WD) T EDHERE S T,

5.5 74— hOBEHRGHR

7= FOBEERBIZBWT, SNEATEE LN
2PREL, BERHL-bDER 9 ITRT.
FNEFRDOELEIZBNT, BRy FOFIREY FEY H'H
HZLIZE-T, I AMICEVERRAEZEH]T S
EDRTELWREEATRIE SN2, £ 512, Overlap 544 T
X [E&FEDOT v RPED o 72], Default 4 Tld [&55IC
REKRGE D %2> 721, Delay T3 [ &GRS
LEWEIIZEL 2] L ENEFNGEd L Twa2ng sy
oo INhEY, ENENOEMHIIB N TEINED B
U B5EREMIEL, RADERLIZEMHEBY TH o722
AR STz,
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6. EE

6.1 HFEDELDIHR

FER 1 T, BEEDS R CREROEL ) AIREEOETE
SOMGEBLEESELMENDH L L) T EDHRS N
7o WREFGATICIER L722BIC, AREAVNE Do 2B
DWTERET L. FEDS [11]1F, ZMEOHK L EE b &
ICFEEERET S L TREIESEEZHIE L Tz, Th
AP LT, FEBLTHH L2y F ) FE TR TOEETH
—3NTWiz, BB, 799 Ry =Yy rThEdDsNT:
ZIEOHRIZIE, EREEHFEE LawsEl EEFncn
BLUREMWD D B 2 LD, WEEOIMRE DN BN 2SR
ELTBY, SHREINE o TR S 5. —), F
B2 D7 v — MERTIE, SO SOMG % LS
CLMENH S L) LM SN -T2, ZORE
IZoWT, EBRBINEOBUEORENPLELET L. FEE1
TlE, WERELEHESFE L 95 CrowdFlower = FlIfH L C&N
EEDO LN, UL, EE2 TIE, HRAZSNEO A
TEBRIITON. FNENOERTIZFECEM DL FY
T EFH L CTW7ehs, BRI 2 HREOAER, SNE
DXALDFENPEB L COWLWRENEL D S, T2, FBi2
TIRER 1 L RRTEIMEOEN L o lz2 Eh s, 5
FEOEL ) ORBEISFER SN L Do R B B, EER
1 EEBR21CBWT, BIEErLR [Sif0HKRS] B
LT TaRy PoOBES] OHLOELIIHREN LD >
2. TOBHIZOWTY, [SRF0EFES ] LRI, FE5
SMBOBIEDE R EVHELTWLEEZOLND.
AWFFETIE Overlap 1B WT, TRy P OERG%
AIZERD L) ICKET LT, 2hid, Dhlcsilgs
1 BEREAIIEZORY POEFEDOT EPR L, BN
BIZE 20Ky FORFENEOMEPY ICHESH L L
ER1TDThHDH, FEWE, EB207 v — FOHBRR
(£ 9 22MH) ITBVWT [REOXFEPR L2 YEEED
W ro7z] LRB LTV ABIMBENBY, HAICEH%
HRLHFDVORICERSL L) IHMERY T, DRIIH
M 1 MERQL EEER) AR EEZLND.

6.2 ARy FOERICAIES hIZEHE

FERE2 T, ZNEFNOEMIIBWT, TRy FOEHIC
BlIZE SN2 E 22T TITEh 2 L7: (BARy PO
wET 7)) BIE SV, —HT, BEOELZDICL LA
SO S DS E M ST IMEIFHER SN Lo/
DS, RHIETRAFEOWEES L aRy b OERIZEIZE
SNDHZEMIZOVTEREIIIHEIC: D e h o7, ZhC
DWTIE, EEB2 TEIBNEDY 27 L LT [#hEr R
AT ] EVIOfTEIZ LI LA EHRIETBY, EBIC
BZFDOBEPOTEEHEL T, 20, 2NFICE-
TIHEERICTRy POMEZETLEV)fTEZ & 5T

© 2018 Information Processing Society of Japan

WHREMEAS D ), T U — MK R D L) Ek AT
FLldBerEzoNs, /2, oKy bOEHIZAIZE
SN2 OB, FATHRE (3], [4], [5] THE SR TY
AUEEMOEBLFE L THLIEERLTEBY, OFRy
FOERNC L ZEEIIRE SN, FOHTY, HEEOE
BVICE-ST, LVROERIERINSL L V) LR
En. $72, EB2 TREAFKTHROSINEZ DITENC
HEH L TW722s, JBA7iige (3], [4], [5] TR OfTE)IC
FHLTWA, Lo T, Ry &) LOEFEHTIZA
23 ZDEMIEEINL L) 782 & 2089 »ico
WTCLRETLLEND S,

6.3 BHOKRyY NORFEEBRT ZERITE

FEE 2 TIE, KRy FHSOREEEFOHTHKIAT
W, BIEOATHIZ T I EEIL TV, 20720,
EBRSINE % EET LR, BIXOERIIBI2SNMEN
DHERELTIE [BRY b 2RO EFEOXRFE ST 5
EWIHIZKHTH-72. LaL, APORy MIEELA2ITT
BT DL IIEFEI SN TBL T, BooREZ T Lwv
IR, BRY b ADEREET BB G 12 7 £
HoTwi, EB207 7 — MOHHBZEBIZBWTY
KR EL A I v I e ED o7z, [Ho
EVEFHIBIMT A LR o] ERERLTWES
MEXRBY, HEORY NORFEABETL L) BEL
LTk, AN&uRy FoOBREERLEPVERTH-7-LEZ
5.

7. FEO

KRIFFETIX, TRy bOXFEERNHC BT AFEOEL Y
ORYFL TRy FOEMICAIE SN D M OEELFAL
7o, FEBR1 T, BIEBE,PLRT, BEOEL D IIEHED
EHRESOMRZAEICM LS 2 EDMERENT. EB
1 DFERZ HAFZTER2TIE, TRy FOEMICAZEE
NBZEMIZBWT, ANHOERIIFEA DM TH bH1Ea2e
& RO EN DY), itk NEPHE L TITEpsw 2
ENBIEMNER SN, TNICEY, aEY FEILD
ARFEICBWTIEOELR Y PE LTV ALEEICIE, £9T
WA LIERT, BEE U Ry bOEFHICAIEIND
EMEARELLZVE) BITEZ L0 ) ZeNEZLN
5. 2F0, BEORy VOMEFEHICE ST, ANZER
LOEMEEET L L) RATEIE & 1), RIFFEIEZE 0L
MaARE525b0THb,. Tz, NeaRy soxtik
WCBWTHRFHOELR Y &\ ) et 2 Al Lo
ZIBHR, BEAOT Ry MLk o> TADEZ HIMH T 5
) BEMERETAIENTELEERZ L. KiFET
i, IRy hE)LOKFHIZOWTOT ¥ — NI 3IEHE
(HRE, RS, PFE) OATH 71205, SHIHEFD
ELRDICIAEEZRAEL COCLENH L. 72, %<
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DEMBIH LT, B3Ry bOEMIZE BEEZHFAL T
W ZERABROREELLTHITHNS.

HEE AWITRIE, BAUIEE B - el sEIs e [RR
HA > 5T 72 ary Ay BRBUEOT 7 )V
fit & NLHRRET~ OIS (FE38 1 4601) 25 DL % %
I CEERE S 7.
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