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Abstract: We proposed a model for predicting the next speaker in multi-party meetings by focusing on the
participants’ head movements measured by using a six degrees-of-freedom head tracker. Results of an analysis
of head movements collected from multi-party meetings revealed differences in the amounts and amplitude
of movement of the head position and rotation of the speaker near the end of an utterance in turn-keeping
and turn-changing. The results also revealed the differences in the amounts of movement, amplitude, and
frequency of head position movement and rotation between the listeners in turn-keeping, turn-changing, and
the next speaker in turn-changing. We then built a next speaker prediction model that features two process-
ing steps to predict whether turn-changing or turn-keeping will occur and who the next speaker will be in
turn-changing. The evaluation results for the model suggest that the speaker’s and listeners’ head movements
contribute to predicting the next speaker.
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1 (K) 4 NdFGEY — > o, (F) 282 8SMEOEBOME (2, y, 2), HiEf

(yaw, roll, pitch) DEERER

Fig. 1 Sample scene of multi-party meetings and coordinate system with origin at center

of seated position.
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x£ 1 #BOFEFEHR IPU ) L5
Table 1 Numbers of IPU and utterance time of each person.
7 )V—"7 1D 1 2 3 4
ZhN#E 1D A|B|]C|D|E|F|G | H|TIT|]J | K| L | M| NI/|JO|P
&R E (IPU ) 97 | 39 | 48 | 53 | 46 | 61 | 46 92 90 67 99 51 97 54 | 50 | 64
FEEGHER () | 127.5]70.6|115.3(81.9|78.1|90.3|121.1|139.7 | 178.1 | 122.0 | 140.73 | 106.6 | 170.8 | 124.5 | 65.7 | 88.9

#1220 IPU & L7z, fEESN7ZIPU 25, WD
5 [26] ZBRALL, [F—D N2 X BfkHe L 72 IPU & 1
DODIEEEY — v & LM F LT, BRI HE R L 72
IPU DAL Z/ER L, Gh&E#MKES & OREE G RO IPU
OV L, ToLE, BiERIZE =T v T L
eHaR, FREER RO SN HFREC SRS %
UG L7260 7 — 7 I3RE L7z, REMICERS
72 TPU DML, FEENRERET 906, FH&EZSEIET 148
Tho7z. 71,054 O IPU OO ) &, i IPU %
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EOGFEM A ER L2V 0ER 1 IR, &KW
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BINED IPU AT L A LB\ E Vo M 21K ) 1%
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FARES L0 5 ROFEBT SR T TSI L T

*1TPU TIE—# O OEP TH > T, HHED—EXE DS X
% b > THREZIXY) D 720, RIFFE TR - T B RSB RGEE 12
BIF2 IPU OUINHIE, ¥ — VK CHELBELIRTH - 721
FrE, A X A4 L 72572 S L 72 8 i D 43 B 134T
bRTWzw,
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THRTENENERELD EERT. 22T, FEERMFED
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TO 3WE 2 BMEB O FHIXH & LTRELZ. $72
SN T A=F LT, HED 2, y, 2z DEFEEAE L,
yaw, roll, pitch DRI LT, ZIbE, FILOIRIE
ERRMICET A TRD 3 DDOHMH/NT X — 5 #EH L.
o MO :1WM&H720) DZELEDFH.
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(a) BEBERMILE (v, y, 2) IS ITHMO

(d) BEER[EIER A (yaw, roll, pitch) |28+ BMO
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(b) BBEMUE (x, y, 2) IZBI1FHAM

() BEERRIELA (yaw, roll, pitch) 1281+ HAM
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6
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2
= 2 :- ‘
<
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X y z
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g —
g 20
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~
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(c) BEEERMIE (v, y, 2) ISBITBHFQ

(f) BBER[EIERFH (yaw, roll, pitch) IZEI1TBFQ

B EEMERORESE 0 FEXBRORGE
3

2

mm i

X y z

FO (Hz)

B EREMERORGEE 0 EERBRORGE

N NN}

yaw roll pitch

FQ (Hz)

2 HEEE O E
AM, FQ O5HiksE

(z, y, z) M (yaw, roll, pitch) DEKIST X —5 D MO,

Fig. 2 Results of analysis of MO, AM, and F'Q of speaker’s head position (z, y, z) and

rotation (yaw, roll, pitch).

4.2 HEFEEOBEIESHO DM

AR T 906, FHESSERET 148 DT — ¥ A HWT
HETE OWEAALE (2, v, z) LA (yaw, roll, pztch)
DEINT A—=HIZBIT D, MO, AM, FQ O34l % &
L7z, ZofiR%, B 2 \RT. ahfkie, aiddBhoss
T, BEEE OEIEB DK /ST XA = S ITHE LAV S
B EMEET 72012, ZNE 16 ADKI/NT X — 5 O
EZ AT, LD dH 5 t MEEIT- 7. TORE, =, ¥,
z, roll, pitch \2BF5H MO &, y, z, pitch \IZBF5H AM

IZBWT, FEETIFREmIRO SN2 Do
WERNS, HEEEOEMME - HEEMICBWT, o, 3, 2z,
roll, pitch \IZBT 5 MO, y, z, pitch IZB1T5H AM IZ,
FEARAEEE L D) BERERBRFCRE L R AEAICH S Z L
DR S 7.

*2 ti‘ﬁm@a’*%@éﬁ‘?fﬁi%uT RS, 2z 12815 MO 1(30) =
—2 58, p< .05, yIZBIT5H MO :¢(30) =—-2.22, p< .05, z
BIF5 MO : (30) —2.38, p < .05, roll I2BIFD MO :
t(SO) = -3. 28 p < .01, pitch \2B1F 5 MO :(30) = —3.24,
p< .01, y l2BIF% AM : t(30) = —2.83, p< 05, 2z 2B
F 5 AM t(30) —2.34, p < .05, pitch IZHBT%H AM
£(30) = —1.89, p < .10
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4.3 FEFEEDBEERESH DO

Gl ARBEIRE T 906, FEECERMT 148 DT — ¥ & Hwv
T3, FEAENKGRE OIEEEHE, FHEBREOIEREEE & K
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BH%,MQ;MLFQ@?@@%ﬁ&Lt.%@%%
%,H3Kﬁ?.#%%"76300%ﬁﬁ,%%£
BOENT A=Y BB G52 5D GEES 5720
K,#ﬁ%ﬁ@“%ﬁﬁ%ﬁot.%@ﬁ%,?“f@ﬂ
T RA=FIZBWTHEED RO bz,

KIZ, ERHEICBIT S 3 OO5LMOBERIZHFEL
N7z RXTDHINT A—F 12D\ T, Bonferroni %124 5%
BT 72, ZORE, 2128175 FQ DAO T T
DINT A—=FIZBWT, FhEEHkRE OIS & 5hE 2R
DIERFEG DEATH, B L UREERERFOIELE LFGE
BRORGHEOFMEB THEL T LIIFBREMIRD LN

7. F7z, o BB MOk, 2 2B A MO, AM, FQ
IZBWT, FiERBREOIERGEH & RFHFEDEMIMTHEE

B IOk E, ST 3 ANDFEEEY, FEEEENT 2 ADFER
FEE 1 ANDKREEES LT LS, SV T — 7 i,
FRE MR OIEREH T 2,718, FEELEMEOIEKEH T 296, K
FET 148 Lk B
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(d) BEEREIER A (vaw, roll, pitch) 12§+ BMO

B EEREHOREE © EEXBBOEREE | | | SEMGBOKEE © EERBEBORREE
o FEXBRORGESE o FEEXBRORGESE
20 —p<Ol—p<O—p<6O1— § 300 2510
3 z - p<.10
2 1 <I|—|-P-|Ul <10 p<Ol POl p10 2 200+ pegi —
E o — e & Pt <05 <05
S s 1 i
2 plll wll wmm ||l T omm
S S s
0 - = 4.
= Y z yaw roll Pitch
(b) BEEERGIE (x, y, 2) IZHBITHAM (e) BEEBEIERA (yaw, roll, pitch) IZE1THAM
o BEMBBOFEE o TECEBOFREE | [ 0 BERAROFEE o EERBBOFREE
o EEREBROREE o EEREBROREE
6 p<.01 p<.01 p<.01 _ 80 p<05 5<01
B (PRI 8 60 1 —
g 4 *%i—ptﬁiﬂﬁ'_;_‘ptﬁf 5 p<.10 p<.05 p<01
E M [ _\a 40 —/ !<0—1! ™M
el ol am ||l T oM
0 - 0 |
B Y z yaw roll pitch
(c) BEMIE (v y, 2) [SBIFBFQ (1) EEEREERS (v, roll, pitch) (<8513 BFO
B EEMGROFEE 0 EEXBEROERES B EEMRGROEEE » ZEIBROERGEE
o EERENOREE 0 EEREHOREE
3 p<.01 lp_ml p<10 4 <01 01 <ol
T 9 <.01 <.01 M - I 1 |<01 . i |
z £, | PR = peol
8 1 8
0 - 0| - - -
o Y z yaw roll pitch

3 EhHMkGERS IR, GhE SRR QIR L OREEA OBEAMLE (2, y, 2) LIRS
(yaw, 7oll, pitch) DKINT XA =5 D MO, AM, FQ DHHriEs
Fig. 3 Results of analysis of MO, AM, and FQ of head positions (z, y, z) and rotations

(yaw, roll, pitch) of listeners in turn-keeping and turn-changing and next speaker

in turn-changing.

HFIEEMENDRD b, D EOER2 S, JEiEE
DUETREE IZDOWT TRED T E DL NI R 572,
e z, y, 2z, yaw, roll, pitch \IZBIFH MO & AM 1%,
AR O IEREH I RT, AR OIERER S
ERGEEDH R E . WIS, 2, y, yaw, roll, pitch
2B S FQ 3, ShEkfiE0IEaEE | ’Jili’\“f, Eﬁ%‘
IEEDIERGEF & KEHHE D F DV S WEHIANIZ
2B S MO, z1281T5 AM (&, aﬁ%‘sc*é%ﬂer
KB DT R E .

e z X 2zl

DIERFHEHFIZHRT,

Wiz, z

4 —ITRE O G DR %@ﬁ?‘ﬂﬂ’i’UTO RY. zlIBH MO:
F(2,3060) = 168, p < 0L, y 15175 MO : F(2,3060) =
18.3, p< .01, z IZBIFAH MO F(23060)—193 p < .01,
yaw BT 5 MO : F(2,3060) = 8.5, p < .01, roll \ZBIF
% MO : F(2,3060) = 10.7, rs 01, pitch 125132 MO
F(2,3060) = 9.9, p < .01, z (=51} % AM:F(2,3060) = 31.6,
p<.01, yiZHI75 AM : F(2 3060) =19.1, p < .01, 2z 126
\¥% AM : F(2,3060) = 32.2, p < 01, yaw I8} % AM
F(2,3060) = 6.4, p < .01, roll \=3517% AM : F(2,3060) =
159 p< 01, pitch (25175 AM:F(2, 3060)_297 p < .01,

B2 FQ: F(2,3060) = 12.8, p < .01, y \25132 FQ:
F(2 3060) = 20.8, p < .01, z =517 FQ: F(2,3060) = 3.8,
p < .10, yaw 2B 5 FQ: F(2,3060) = 201.1, p< 01, roll
2B1F5 FQ: F(2,3060) = 12.6, p < .01, pitch \2513 % FQ
F(2 3060) = 8.3, p < .01

© 2016 Information Processing Society of Japan

2B A FQ &, &R *‘EIN);‘F//’”\%%L&[:’\‘“C, VN
G DTN S AN

5. BEEREFNICE DL FHIETILOIEE

R T, BELE OFEREA O BHEREE) 755 ARk & 208
BCHRL D L, GhiE ki OIEREH & REH IR OIER

& REEHEOM T, R OHIER R b 2 L]
biprkpol, RETIE, IS OTHFHESZ AT, K

FEEOTHETVERESE L, FEES) OEHATT A H
THLVEMIET 5. R TIE, KiELEETUT 5I12H
720, SEAThg [14], [15] L AARIC, 2 RS CULER AT T
WETFTNVEREET S, BN, 1EBREE L LT, GhEk
frl B BoL ’6%75‘%_’ B, 61T, 2BBEHE L
T, BB IS E O CREDSREEH 127 B D & JIHIC
TS5, F7o, JeATiEge [14], [15) TEHTH -7z, #
R E MBI EE 2N ENH G2 TFHE TV S & bw TR
L, FHIKED R EIT- 72,
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5.1 IREEHE CIFEEE DIEIDEERNICE D  FHEME/XBD
Tl

4.1 BiD AR RS, BIEEE OFHEALE & ML o0 o,
y, z, roll, pitch \2BIFT5H MO &, y, z, pitch IZBIT5
AM X, FEEMRGRE & D D EEEACRHRRE TR & { & A RIS
HDHTENREENT. Fz, A2H OGRS, BhiE
Mkl DIEGHE &, FHEERREDIEKEEH B L OKGHEE D
T, EEEEI O 9 B, 2 128D FQ DO TRTH/8T
A—=FIZENPRON. LoT, INS5OBEE, JEihE
DU EEY D /8T A — F 1L, FhiFwGE - 20 TN FIH
T&hLEZOLND., £2T, ZN5OERAFEEIZTI
WCERTH L e HEEd 572002, IERE#NB IOV 7
h~—3 ik & % SVM (Support Vector Machine) % Fl)
L CREERRL /B OTHET VEREL, TOTINEE
R L7z, SVM ICBIT 5 KEHEME (QP) #fE< 9
2T, Weka[27] 1252 S 72 SMO (Sequential Minimal
Optimization) 7V T X4 [28] # w72, F72, SVM
D 71— 421k RBF  (Radial Basis Function) % fj\v:7-.
7 I AELT, Wik, SERED27 7 ARELT.
SHEREB OFHE 2T TV ORE L LT, T
DFEF 61 FEHHD/NT X — 5 % L 7-.

o BUFHH OB ES) | BEEE OWHEEH O z, y, 2, roll,
pitch 1281375 MO &, y, z, pitch\ZBIFAH AM O
8 T D k.

o JEREL OBHERER) 1 3 NDIEFHEED z, vy, z, yaw,
roll, pitch \2BIT 5 MO & AM, z, y, yaw, roll,
pitch \2BIF 5 FQ @ 51 FHEDIHHR.

o BIEEH DO NG  BIEEAE D HTH o 720 1 D
THH.

F 72, B, REMEOR R E V72T IE 7OV TR

L 720t 2 TREISR Y.

o HHHMONEHR : IPU KD 1,000 ms 2> 5 IPU K F TOH
1,000 ms DI, FEHHMENED L H 1B LA L
W) TEIRTH HIHER N Y —  [14] ZFIHT 5. &
BB Y — 13, WEEoSNE %, s LIRLE

WZ3HEL, SHXENTED L) 2IEF TENE % iE
L7z ) BN ERGROBR Y — %
N-gram CRILLZZDDOTH 5. T/, HEHLALZED
MHEFHOFEDOERS, FHER Y — I3 E T
NTWD, FHBER Y — VEROFEMIZO VT,
JATIIZE [14]) 2B SN v, BARWICHE Lo
1, HEEE B L3 NOIEHE OVERLER /XY — 203
I CT&H 5 72hD A FHDERTH 5.

o ITEHEDTEH | IPU KOHEANIE X 2RO R %
AT 5. BARmYIZ, 3 AOIEEEE O A E, WA
THROMSE, WEAEEOMEE, WRFHBRG L TPU
KOV [15] @ 12 O EME N L7z, &b,
Bt @ IPU KB RO AR DRl b 5 # ik /2% 0
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Table 2 Results of evaluation of prediction model of

turn-keeping and turn-changing.

L 71k EE%
F v ALV | 50.0%

LR [14] 79.5%
P B 1 [15) 58.8%
BHEREH) 62.5%

TFUNCHEH TS 5755, KT, IPU K E TOIEHK
TP ZATH 729, TPU KEZROBADFHEIIFIH L
7\,

HARB L IR EEOTER A FIH L - FHlET VL, &
NHDOINT X —=FITNA T, HEEEBESHE 727l
ETNV ORI, BIEEEO AR EFIH L7,
LoT, HMIEHRE R THE T VTR 5 M,
ez V72 FHE TV CEF I3 O /NT 2 — 5 2§
L7

TME T VRESED 72O I L 7255 & ke /2880 7 —
ZIX, 4EOSHTCTH L7z 4 35620 515 54172 906 DR
EkfE T — 5 &, 148 DFEHBEXBET - THhbH. ZDH b,
IXETDT =y BEEEH T E L CHY, R 1 XEES
DF—F%TFTAPTF=F L LTHWAZ LT, BHELLT
HET VDS, Mo NIZHEH LT ENZTIURICTHD
TELDPEMEEL72. FEB LT A MIHW A7 —
FIZANEZEZ 2T\, AEMRELERLZ. 220k
&, WiEMWER ERBOT - Y HEWEICT L2012, T
FEDL R VEEELED T — 7 B E b T, FiE GO
F=F DR T T RITS T, ﬁ%ﬁ%
SEEBLBROTF - aRiAl., BBIOLE, F—5 O
D EZREAT 5720 :,7/&Ah97/%/70/7%m
[E#E DR L, ETIVORESELFHli% 10 fifT L7z, SVM 12
BUANST A= CBLXF L, wHEH, 79Uy F¥y—F
ATVERE A ER L2, BRI, FET-YEED
AT, 10 28EME TR Z1To729 2T, b Tl
WENEL G DRBERNT A= ZHIG L2, 85 2A—%
DOYEFEHPHIZ, C T —0.00001~100000, ~ T 0.01~100 &
L7

TUIE 7V ONEEDOFHIFE R 2R 2 (2R, BHEES)
RV THE TV OIELERIT 62.5%Th o 72, ZhEkG:
ERBOT =Y BIER L THh o720 F v v A L)L id
50.0%CTa v, SHEBEB)OEHE H 72T HE 70 ol
WEIEF Y Y ALV E ERLHRE RS2 LoT, B
i & IERE A OBHEEE) S EE E Ak, FEE B O A
MATHLHIepmEns., Tz, BHEHRE RV TFHlE
TWNE, IEERTIShERbBVKERE o7, E72, I
WENEE W72 FRIE 7L, IEAR8.8%TH Y, FEHED
BEZHWZTFHET VLN, EERPED- 72,
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Table 3 Results of evaluation of prediction model of next

speaker in turn-changing.

fEF L 721+ IR
F v ALV | 33.3%

B [14] 52.5%
I B 1 [15] 53.4%
SHEREH) 57.0%

5.2 FEFEHZEOWEIREENCE D  FEETBEHOREEDTFE
4.2 HIDOGATRER O, BEEMLE 2, 2 1I2B1T5 MO, B
L2 128D AM 1F, FEELZBREOIERGER ICHTR
HEOHWREL, 2 12BT B FQ %, shi#HEOIEK
FEE IR TREEEDFH/NS HEGIZH D Z L DL H
o7z, XoT, ITNSDOIEREEDHEERESD/NT X —
FIIFERBRORFELEOTFMICHHCTE 2 EEZ N
b, ZIT, EBIIZNLOEHRSTFMCHERTH 50 %
MEES 5 72912, SVM  (Support Vector Machine) %
WFIE TV EREL, EFVOTEEZ ML 7.
FH L7270 T XL TFEE, wifieFAfECch 5. EHE
EE)OFUE TV CTHEHT 08RG ORI IERS
ECTHo73ANONWD 3 75 A, Fifims L CTReDdr
16 FEEHD /ST 2 — % ZiH L7,
o JEEEH OUHERER) | 3 NDOIEEH OFEIALE ¢ 12 B
5 MO, z B35 MO, AM, FQ ® 12 FMHOE#H
o BIEEHE DO NG : BlEEHE T TH o720 (3 ADIE
BN TH o720 O 1 HEEHONEH]

AR, MR EIEE R A V72l L OB RS, 5.1
iR THL, HHLALZT—21E, 4AZOHHTHEHL
TREE RO 148 O T — & R\ 7z, 5.1 HiOFE A/
BT TSR & RO FNET, 558 SRR OGS
HOTMETVEAEEL, ZOTFHKEE % 5HM L 7.

THIE 7OV O TR EE OFHiAE R 2 3R 3 ITRT . BHEE
x AV TFIETIVOIEERIT S7.0%TH ), HE, I
WENER V72T T VICHART, kb IEEEIEH -
72, F72, 3ANOIEFEENSRFEEETUNT L7720, Fv
YALNVIE333%TH Y, WS L Z-BEHEER) = Vo
HWEFVOTMFEEL LT v A LNV % B0 SR E %5
72, X oT, JEREE OUHEREB)ANEE E SRR O K H DT
WICEHTH B EARENT.

6. &Eim
6.1 FEIEEDOAMERICONT

4 FEOFEB L /RIS B A HERE L IERE & O
EE)DOHRER L, EE R BIT B BEEATE DOIERA
(17, [18], [19], [20] & % Lbix Lakam 2479 .

9, 4.1 HiOBGEE OTEHGER) O HrRE R IBEE L T,
Duncan 5 [17], [18] 2R L7z & 9 7%, BIEEE A5G % kit
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T HBICHE S N B A MFEHTOH AP Hh L v o 722
B, EICHEIBEEA yow (SHNDL TSN Ly
LDss, GhEMGR &R ECRR CRERZITR bz
Polz. TORKEIZOWTIE, Duncan b [17], [18] DFEER
D2 FBAFHZ X RIZ L TW2ZDIH LT, AFEDS 4 Axt
Meho TnAHZ LR, HMFEIEC X 28R EffAa B HE
HrEzonsb, ZN56DERITOVTOMGEL, 4%
O bRE B LETH 5.

% 72, Maynard [19], [20] 2R L7z, BlEE&EICL 55 — >
PHET T 5T & O EOFERIL, FIZNHRA pitch 2B
BEERONL. HHTOKER, BEEE OO ML pitch
DEALE MO LRIG AM 1%, G55SR O 0552 ke
LD O KEDo72, LoT, FEBEHREIICHARTEHAER
BT, BlEEEPRE CEHAMEAICHH 2 L 2RLTHED,
Z #Ud Maynard [19], [20] 23ty L7z & 9 7%, BEEHEIC X
58— TOEMEEZ SNLEE %, [ pitch O
FALERIRIFORE L L LTEEBMIIRLAZODTH S L
EZbNb.

—77, BHEZOHMONE 2z, y, 2 12BVWTYH, L&
MO YR AM 75, FEEMKGRE L ) B TREC %S
MiRE BTz, TNHOEEDEIR, FHLT5em K
WO TH D, O XD M % ETEB AR E R
BeRiGEETFNT 59 2 CEERFERTH 2 THEMD S
B, CTOMFIL, 6 HHEOERER 25 L7722 L 12 k
DIEH NI, PERARTIEBL2IZEN TV RV
RThreEZHNL,

RIZ, 4.2 HiOIEFEF OHIEB DO SHHERIZONTH
MR35, Duncan & [17], [18] 2R L 72k 5 %, 9k
FEEDREES - RIS L L) LT ABICHOM & 24
A DML, 6 HEEOHER)IZB T, EiZhlE
fyaw DELORESE LTHML EEZOND, T2,
Maynard [19], [20] I & % &, GHZ DOREREO—ERE LT, JE
FEICL DY — VHEORANOIIR, WEE - FEIN
=T MAEZ RN LIE W) FREEVH L L
LTwh., INLOEEE, 6 HHEDHIEIZB VT,
FIZEFE picth D LE LTHNE EEZ BN 5.

HHAERTIE, VEEEIEA yow, pitch DZAbE MO &
PRIE AM 13, BRI OIFEE L) b, FREZCRROR
EEDHDBREN o7z, F7o, HEBEEEA yaw, pitch O
R FQ 3, FREMEROIEREE LD b, BB
KEEBOTD/NE oz, TN DORERIE, FHEkERO
IEREHE LD S, FRESCRREDRGEE DI, HON & D%
fLRMEEZRELATo TV EEEMITARHRETH Y,
Bk L 7-fE R [17], [18], [19], [20] & & —%% T 5.

T 72, AR OIERGEH L KEEH O EE) O FF
TR LR E LT, HEME 2 & 2 2B 541LE
MO &, 2 2B AIRE AM $, FEEBROIERGEEIC
AT, KEEHEDOFPRE W, HIZ, 2 12805 FME%K FQ
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Table 4 Results of evaluation of prediction model with/without head movement

associated with gaze shift.

L 721 B MRS DIEE RS | FEESCRRE D KEEE D IR
F ¥ AN 50.0% 33.3%
UL & b 7% ) BEERES) 54.2% 35.3%
AL & b % b 2 WV EEERES) 60.7% 54.2%
TRCOHEEES (5.1, 5.2 ) 62.5% 57.0%
X, FEERBIFEOIERGEE IHRT, KFEEDITTHVNE W JIHICFIFTE 5213, BETORMPL{H Y, 44,

HIZS o7z, ZHUL, FEESCERREORKGEE HIERFEH
HART, B LTI ER 2 K& {fToTwb Ik
ZRL TS, ZHEOEBIEOZELE MO LHRIE AM
DEF, FNENLFHLTS5em P TE 1lem LT TH Y,
W FQ OB L TO02HZ DT THo72. Lo,
R SCRR DIEREE R & KGR OT, JFEIT/N S R
HHOENDOENPFHET A EFPAL N E ol Ok
RIZOWTYH, 6 HHEOHMER 25T L7722 L1248 D
Bonz, fERMA [17], [18], [20] TIXBS 2 &N Tw
BV RHATHEEEZ LN,

6.2 FEIEERZAVEREFEEOFAETIVICONT

BT, MR, WPREE, SEEEE) 2T
WCTHEIE TV R SR L 7oA R, SEE kL /2SR o Tl
BWTIE, HEEERZ AV FHE T VL, HBONERY
M7= FHE T VICTFIREE I LT RSO0, IFIRENE
ETHOWATFUMET VL) SHEEF S o72. £/, FEL
BROXEHEOTUNIE, HEEESOREHRE v 72 7illE
TN OFREED R D B\ T & AVRIE S 7,

INSDOFHMETIVEREL, ZOTIIEE O %17
99 2T, SHMOBMEDONFHET — ¥ W TEH TV,
ZOMDOBIMHE DD T — 5 Z A TETFTIVOTINEED
SHMEiEER LS LD, %M%?»@%E@ﬁﬁ%%m
BFEOBMEDWMEL FE T — 7 IZG A 2T, &2
BEHLTENZITAENTH o720 % " LT 5, BHENER)
DEFBE DR G WL/ X, B L UG ER RO RGEE T
WICERNTH 722 &h s, REFFETHWZ-TEEREED ST
HEIIFEDOANWOMEICKRELEKFE L TEVLDLE
Zbb,

F72, KEIZECTHWANGET— 7 1&, SINE OME L
FRERICEE S TB Y, BARITIR B SRR PEAY R
ENTWh o, FERFEEIC L > T ELER R, 5
WD 2 b7z, ZhIZonTlE, TilllE 7L & s
T59 2T, EFEEOHRIIFFHE L L THY WS
Mol b 5T, ML 72 7OV SRRk

2K, B UORHERGREORGEETFIMIAMTH o722 &
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Wﬂﬁﬁﬁ%i%ﬂé.ﬁ%@%@hﬁﬁ,Tﬂ;tﬂt
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