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In order to examine how the voluntary smooth pursuit eye movement and other factors, such as retinal
slip, which is caused by stimulus movement, affect the illusory snake rotation (Kitaoka, 2005), we
conduced three experiments in which observer voluntarily pursuit a moving fixation point. Results of the
experiments showed that the smooth pursuit, which is larger than 5.0 deg, facilitates the illusory rotation.
However, because the afterimage could generate the substantial illusory rotation, the eye movement, or
retinal slip which is caused by stimulus or eye movement, is not the necessary to obtain the illusory
rotation. Based upon the results of the present study, we proposed an observation method that would
enable to obtain a vivid illusory rotation even for the observer who had difficulty to obtain the illusory
rotation in viewing the category of the Fraser-Wilcox illusion with the normal observation.
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Fig. 1. Rotating Snake Illusion. The same figure was used in Experiments 1 and 3.
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Fig. 2. Results of rating in Experiment 1. Gray and
white bars respectively show the means of the with-
pursuit and without-pursuit conditions. We presented
95% confidence intervals as error bars to examine the
discrepancies between the scale values and means of
rated values for those conditions.
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Fig. 3. Accumulated duration of the illusory
rotation in Experiment 1. Gray and white bars
respectively show the means of the with-pursuit and
without-pursuit conditions. Error bars show 95%
confidence intervals.
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Fig. 4. Mean rating for each condition by observer
groups in Experiment 1. We presented 95%
confidence intervals as error bars to examine the

discrepancies between the scale values and means of
rated values for those conditions.
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Fig. 5. Mean accumulated duration of the illusory
rotation by each of observer groups in Experiment 1.
Error bars show 95% confidence intervals.
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Table 1. Frequency of beginning of the illusory rotation during the stimulus movement and during the period

of the static stimulus presentation. Numbers for each condition show the measured frequency (upper row) and

expected frequency (lower row) under the hypothesis that the illusory rotation would begin with equal

frequency, regardless of the stimulus movement with 75Hz display (1163 frames).

Repetition of the stimulus movement

Conditions Static stimulus Sum
1 2 3 4
Low speed movement
With pursuit 65 17 15 15 37 149
24.2 24.2 24.2 24.2 52.1 149.0
Without pursuit 42 26 28 23 83 202
32.8 32.8 32.8 32.8 70.0 202.0
High speed movement
With pursuit 7 1 1 0 164 173
2.2 2.2 2.2 2.2 164.1 173.0
Without pursuit 1 3 5 1 197 207
2.7 2.7 2.7 2.7 196.3 207.0
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Fig. 6. Results of rating in Experiment 2. Gray and
white bars respectively show the means of the with-
pursuit and without-pursuit conditions. We presented
95% confidence intervals as error bars to examine the
discrepancies between the scale values and means of
rated values for those conditions.
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T, 2FK GEAEHRERES) < f#) oK EIEA
122 W T F(2,32)= 2.635,p= .0872 &£ 7% -
7o WO ERH RIS U T Ryan 5 T P AL E
BT -otc &2 A, #rikmig - AmH (p<.001),
B 1k 0 {5 — 2 Y e {5 R, B g - R 15
(p<.05) THEZEMA SN,

HaNEfg: T oBh & B HEIREKERIC L 5 b D
DR OB L 2 b OLTHENDS 50
HIWr g~ 5 7, BIEIREROERYA < # kw4
& B A AR R e > 3 B I (5 S 1 & DS RITD
WTHHED & 5 tiE =T, fTEEERML

_8_



72 [#(19)=2.16, p= .0438]. [EHE DM I D&
BhfiEE S HETH > Th, IREKGETNC L > THE

U B S & 0 gz U5 2 &
MRS,

JBREREREEY O 72 60 O IR il I o 155512 (]
LRI RIZ TR R D B et d B0, B
G5 D B REARBR B A 5 M & B REARBR B i
FMEEDFEITDNT H LD & 5 t#E % F it
U7els, 24 AERES R oG- i
[(H(19)=—1.22,p=.2374]. T DFE R, B
IREREE) D 72 9 D IR HI BN D15 5 g B A K
F90IE, IREGES)SHENE LT ofligm{g o
LiflamgbanicGaIcRons Z %2R0
T3,

B FEAR BRGE B > i 1 BG40 & B EHR BRE
B x WgEEHEETE, EEob, WKL
BEI/NEho/cbDEFEZONS. BREIRER
TEE 2B B MR RIEEPE D 15 5 1 ML g 2 0
DENEDD B PHET B0, hoofklt
DD ZEFITDOTHIBD & 5 tBEEZITL,
LU A, BRERERET)E > # kw4 H T, @
PEARBREEN A7 x W {GEB) S 0E L 0 A RIZEO M
LR MNE o2 &2 # D 2[1(19)=2.18,
p=.0420].

2 TIE, FEBRI1TEED S NI BRRER
B OFREBRIIED o hish - 7o, BIEIR
EREBHONBITOVTER L EHEER2 Lolo
ENPEULBERHELTEZ SN B HENIZ2D
HBH. FHIT, 22OFEEO M OB HEIRERED)
DREIDHENTH S, FHAOH S MHIE, 5
Bi1 (15deg) & D 5Bk 2 (10deg) T/NEh - 7z,
FERTH O & N 7B RENRBREB) O RO D -
fotcw, KER2 THEMEHRBRGEE) DR E /N <
BolENEZoNE. F2i, ThTh
OFEBTHOONIHHEY A XDENTH 5.
FZER 1 THEH U 72508 1 X381 20x 15 deg
TH->7DITX LT, B2 THEM LRy
A4 REHA15x15deg TH - 7z, KER21TH L
TEBRREKEFH DN RDRE IHANS LT
WABIRRD, VSN D F A RHUNE
BolclehThAA[EHEGELONS.

CNSDERNOHRIZOWLWTHITT S0
12, EER3AHEL .

& 3

FER2 TR, #ILmGEEOSED A, BRE
MREGEB) ML & 0 &BREMREGED) G %40 4
DR L E B SFEE S fe, THIFERL &
—H U7 TH O, FHIEmEICE O TERER
BRI ASLEE R A TR B R B H B T & AR
El

UL LEne, 1T, BRERKESD
FHOFNREBHEETH > eIz L, Fhr2
T, BRERKESOGMD ERRNGETE
{, BRMITEFEMRERED) O R R2/NS -
7o, BREIRERET DR RIT DN TI R 1 LT
2EDMOENEUALHBELTELZOND
FERELT, 200FHEBROMHOBHERIKES) D
KESDENE, JEOY A IBEL LN D,
ZIT, ER3TIE, BREBEEHO KX S0
EIEREEANYSAESER-2 T RN R SN N Y =
OB MFIZ, B, EB2zhTh kD
FAF (15deg, 10degsefi) &, FEE2L D b
S OITNE I EME (Sdeghfl) EiRT 7.

F7z, FEB3ITIE, WY A X0 Ricon
ToiFT a0, FRl1EER2ELTH
EWUKE DR (20degx15deg, 15degx
15deg) & & L 7.

FE 1T, BRERKERN K > T O @B
AIFEEEHEAA U B S0 FERIE, b &b &l
FERAAME UIT  WRBEO BN B> © [0l A3
EUrFTumHoshFHFsc—HL T =
T, EEBR3 T, EHLSOB) S IRSRT -k
BEICh, &b EMEREHOA g iTh
b od, —H LIBRIRES OGO R
MADSNBEDNIZONT M L7,

4.1 Hik
4.1.1 EEBENE

K252 (BiEsH, k154, M=
21.1,SD=0.92) MEBRBMLL. 205 b
84 IFFERL, EBH20LbonitdBMMLT
W7z,

4, =
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4.1.2 ZEBELHIH

BT B 2 L RRRS 5 7o, R,
FE1, FR2THW LD EREDO LD EZ
NZENREM, NEEELUTHER L.

4.1.3 FE

RS A R CR/N) < FERL S o B By FEE (0, 5,
10, 15deg) ® 8 &t % Ml W 7o, IEH S O B B
Odeg 2T, THBLA AV R H L IC [ E LT
HRENk, 2oMo & Tid, migERR
500 ms £ 1 ML A8 3L 10 deg/s T, 1] 1 14
o EAZNZENDEADFEP AN TKFITIC
FHRAEBE U, ERAPEEHETE, 2
MEICERSZHTBEOET 5 &5 ITHRL
7.

FZRATTIE, 9, WP IICER AP ERIR
I, BMBEMAY — bF—%Hg &, £C
Mo 155 M B E g ARSI i, £z,
FBR 1 & AR D 751k T NS SR BIER o S R IRE (]
ARl E e,

15.5 B D iR e, 5 O D & D ]
Mo Bbotk., Zo&x, BNFITE, W
EZHD R Z 1220 T, EE 1 &L 6 B
DOFEEREETHRE S, PLTHHINTR
ZIBAEF12#INT B LS5 ICHRL. F
7o, 1T OB GER RN U841
3, kbELFWALRZIIZTOVWTEL S,

RSB R ITRE Y A &S &t T oy 714k
L, 70y ZIHIZO0WTR AT V=T &
T o dc, K&MIT & 5T OMDEL, &
30T E -7, ENETOEHBITE LT,
KREITICA B RS SMF TR TFhe = I8N0 2
F THERIT A Tb .

42 HEREBE

D T — 7 228D AN B NE
1BDT =7 2GSRI Ui, 50 2245
DV & 95% 15 4 X [ % Fig. 7127”79, Fig.
75, [IEEEEEAS, ML O BhEEEE 0K
ENVFEHFEICR 500, JET A XIckB
HENEKRELBWIEERLTWS, 1,
Fig. 7128 T, FHMH & 95% ERIXE DR g
HPHNTNTOEMNET00LD bAERITKEAL

Rating

Small Large

Conditions

Fig. 7. Results of rating in Experiment 3. We
presented 95% confidence intervals as error bars to
examine the discrepancies between the scale values
and means of rated values for those conditions. Error
bars show.

(p<.05), EDEMHTOAEICMEEGEHME L
T EFA 5, £, FEHA10degETR
bfE L TRA % e S hic,

TS OBEIIEEEIC & 2 R BA AT 512
%, 0degZMELIAL @ 37K H#E D FEML & o B B i
A DBEEMICOWT, 2T (Y 1 X
Q)x EML IO BB HEE (3)] OHERE N5 Ho>
&7 -7, TOE, HEfHSoBEH#o
B BHET D - 7 [FQ2,42)= 3.796, p=
.0305]. HEH S OBBERO R RICONT
Ryan?Ek D FARIE % 1T - 72 & T A, 5-10deg
MICHEZENA SN (p<.05).

SRR O ¥ fH (Fig. 8) b, & O
BEHEE R K E BB 1EEEL LS 0D, i
WA A L B30 F/NED - Fo. BT
FIZ >0 Th, 0degSclELISF @ 37KHEED IR
B EPisES A oS R A R O T2 2R DR
R (2)x EH R OB B FEEE (3)] DR NS
S EAT -T2, T DRER, Y 1 XOFERNE
DA E [F(1,21)=6.302, p=.0203] T, 7E# 5
DB EED R RIT O TIRFQ, 42)=
3.008, p=.0601 & 75 > 7z, RFEMEIEREREIZ >0
T, Y A RoFERE SN, FESK &
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-
o
1

Accumulated duration (sec)
[9,]
1

Small Large

Conditions

Fig. 8. Accumulated duration of the illusory
rotation in Experiment 3. Error bars show Standard
errors of the mean.

WHBE D RSN RA 5 2 EhREh
7.

[OEESEARIC DN T DFEE T & B O T
b, HEHSOBEIREM O AR ERSE SN
7o, Z ORI, S OB EIEEEEDS b R
K&z &, MELEEEFEHSE P TV &%
BHRLTWS, i, FEHR1EHEER2 THER
BRIEE) DR AL 5 T DIF, BIEIRERE
FORXSDENMILE EIANKENI &%
RELTWES,

[ fEEH I D WD T OREE TS 1 R0
BEP, ZOFERMPBIR LR ASEHIZRED S
Nt frZ U, RABENEER TR Y
A ZRBENITHERER BB O, Thoo
FEOLE, A XA, OSSR BLA DFI%
WWEBEBZ 50 FERHTO TEERELT
WBZ &, LALEMS, [REEgEENRZ 5
MOESICHESRELRIZTILEEEKRLT
WA, BINFICE, EIh1ARTHAENELT
WBEIITRA S F—AHTEIHITHRLT
Wit REfETE, HBRKIEORI/NAELD
bZ o foicd, MG RZ 2%
Molzl LT, TOREELT, F—ML
OHENEZ, BEMERHARSZ 726D
EEZoNSD,

Rating

L' ﬁ

Small Large Small Large

High group Low group

Fig. 9. Results of rating for each of the observer
groups in Experiment 3. We presented 95%
confidence intervals as error bars to examine the
discrepancies between the scale values and means of
rated values for those conditions. Error bars show.

bEb LS ELPTOALZ S TE
WA TEBREEORITE NS 2 05T
%12, BINE % EM S BB 0deg KD
FETFEEIC & - T, WSRO 7 V- T
5372 (Fig. 9). MEMLR B BIEEEEO deg S D FF
VG D - 1B MF 9% %, [lEESEHAs
HEUPTumEiE GEEM1.5~35 &L, HHl
AL B EE 0 deg 41 1T B W TREE F MK
Mo o9 %, [lEEE AV U REE (H])
01~1.0) &l EHL5DHICEREITN4
ZBODT —Z 3TN - 7o, Fig. 9 5
W, RS B EE 0 deg S 1 0 FEE F il A
INSEBME TS, EHEOBHNSIIZ, FF
TN RKE LB T EMRShT0S, §F
EFEAEIZ DWW T 3 EIN DR AT (B (2)
x JH A X Q)x A o BB HHEEE(4)] %
fiotc&2 A, YA XOEMBF1, 16)=
5.197, p=.0367], LA OK B FEEE D LR
[F(3,48)= 17.856, p<.001], B xEH & 0¥
B P e o 38 HLA'E ) [F(3, 48)= 4.840, p= .0176]
MHETH - k.

OB B EEE D FRRITO1 T, Ryan
O FRMREZEIT -7 &2 A, A OBEIH

|



#Eodeg & = DAl D 3 > DB ERHMESE AR ICH
BENA SN (p<.001). T/, 28FA (7
V=T x ER L OB B DO HEAERIZ O
T H MM OB B0 deg 1T B UL TR
CIRBMICHESZNA SN (p<.01). 1z,
KHEICB VT, Odeg & 2 Dt 3D D A A
OB BRI Z hE TG EERA S
(p<.001). CHhoDFHERNS, &&b &g
HEWHAECHOBMETH - T, BEITEIE
BEABHT 2EMHITB0TE, ZORKES
DOREZ D ST, ik U7 iElgZ E
T %ML O BF OIS E LS 6D EE
Zobhb.

S AR O FE1E (Fig. 10) I22W0 T é,
AL S B B 0 deg 21 THRLIF[A] U A» [0l 5
WA UIRIp - 72 BMHET S, EHE OB B
b, NGRS RZ RN EL BB &
BREINTVD, ZOfIC>0TH, FHETH
fill & RIRR D 73 BT 2 AT - 7o Ty 4 X0+
HH[F(1,16)=7.001, p=.0176], EH O
B Bk o 32 % B [F(3, 48) =23.456, p<.0001],
HEx TERL S O By B O &L HAF A E
[F(3, 48)=9.201, p<<.0001] T, Bfx fli#+ 1 X
D A B AE T D 0TI F(1,16)=3.658, p=
0739 &7 5t BEEN - cFERASOBEE

0 deg
5 deg
10 deg
15 deg

EEOC

Accumulated duration (sec)

o i

Small Large Small Large

High group Low group

Fig. 10. Results of accumulated duration for each of
the observer groups in Experiment 3. Error bars show
Standard errors of the mean.

B TN HLZBI T % Ryan #1281 T 0deg & 2
DAl 3 FAFOMITHEEMNR S N i (p<.001).
70, BEx EHLS OB B O K HAEH O 53T
T, EHAOBHHEEdeg AT NTH
H—KEERICEEENA S0 (p<.05). &5
I, KBEICB T, O0degE zDfli3 kLD
MicHEENE Sz (p<.001). & &b &l
FREE L AVE Uic CWMERE TR, Eflin#h< &
Rz 0T, EHEOBEIY 5 lEOHEEDEN
Ehhbod, EHELTHS0degkthELD b
AR O OSSR e EEA 5. &
o, fhsbbhd ki, ESiEL VKRS
R A R K BRRBKRE > 72,

5. MAE B X

5.1 BRIGEHE(ICH TS EEREE DKL
FEER2 T, FE G OMEIE Eo XY v T
75O BEPERAR ORI T b IHEE S A S IS S HE A
LB EMRENK, BHERgETR T L —
P— e T4 )VTy 7 ZEEMBE IR EVL S|
Bk 508, FEER2 ORI, BB R
KTETV—F— 7 )by 7 ZEERERAL
THIEERLTNS, OB, #EED
HEF T2 THEONESEH] 2hovEd 57
V—H— T 4Ty 7 ZFERDOKILIZE - T
DBEEHETRBOAREMEERE LT 5,
Backus and Oruc' i3, MEfEEH T b5 2
FOERZEIZ DD, Zhixtd B EIGIC
Ko THEMENAL, MEEHEMEEZ TN
EFR U, CORITHIIE EAMIEIC BT 55
BiERASDETEZ B &, MEXEND 3 HE
DEFED X7 v THRE SN TOhHIE, #E Eo
T )0 AR BR B 1 1 B 9 B B 5 s 7 <
T, HEESEENRNLTE6DEZZ 6N 5.
2L, b &b NS U SINH
IR E, ZOFEEME 95% 15 HH X B AR
THRIME, [#kLTuw3 ] FEEEHIET 500
EELZEbdot. THDLL, FEER20B8MN
BDH B, BHEHREREBYE < - Wi 540k 05
DO FEMWEA02~1.0TdHh - 754 CEREE
13 0.56, 95% 15 #H X [ 1% 0.275) 1<B8 L T3,



Pt 4tk O 1B FENRERE B LS PF O REE T il
0.72, 95% fZFEXMA50.839 TH b, < DHiPH
120058 ATV, ZThoDkRIE, BIE
B OB T HRE U MRS AR T 5 Bl
EMZ OO0, &&H ENEEEHEMAA IS
WBIMFIZ DT, RGO B 221 Tl
RISV I EERLTWS, T, B
PGB OBEIT BT, MEEgEHNEZ 2200
FHERZITWBIMES O &0 R, #il
w5 D HAAG h DI LA B B BERBLE S
HEE T AR 28I B B A REE
N, ZOHEEICE T A EAEDERKD—D
ThoHI EARBELTNS,

nE, ER2IIBWT, ABTT LAY — .
T 43y 7 RFEEBRZ DD, H BT,
Fephpig & UCTEtMIED X5 2 b DA 72
DT, [fHEBFERS R LI BRICE - T
LEokc&lnd, HAOREND - alfEMES
HETERL, FERICRERGoBETI VA
P—o T g VT y 7 ZEEMBELT2OD, BB
WIEHEZ ORIRE LTl o R BHE I
OPUFEIZT 37201213, HEEHZEOEOR
FINIP 222 2, S E B A 2 A U 75 O filg
BomA, EHoBEOHmENS, A, &,
FONEDOEH ORI & B BaPERB IR SN 5
D ERRDERDOEMNHNIEA S .
5.2 BREERIC & 2 OEEERRAOER
FER2 DAL S, JBHEIRERED) ASE O [a]dig
SER O RZ AP 5 D13, RIHm5 O K
tEcoBBLHAEDbDINIEEIIRONE
Ebh otz ERIOEENSE, bEb L
FHEEEEMAECIZ WBMETH->TH, I
5degl FOBRIMERET A HNIE, = 51T
H AR DITRIRINES A 5.
Helsfg: T o Bh & 1B HEHRERE Y s B 2
EIC & > T OO MAESEHAE L2 2 E DR
RonfgerkE LT, BRERERGER)IC X - Tl
ML R D MR ETOBBEIMNA LicZ &
NEZoNS, BREIREKERICHT 2L T
I, BRCIREGEESIEMTH 5 LIRS T, X
S O EBh# & RER O E B & DI IdZEN

HUT, #ELERROEABEIT S o &b
ahTuna ' Lalass, Eg2ickn
T, BGEAREREBYME x 5 1l W R 41 D 1F 5 A,
B PEIRBRE BN < WG EBIS A & 0 & 5RO [z
SERIAVE U7 o &3, BREHRERERE &k B
W, BRERERGEB) A EREICAT A D - e
AU B, Mg ol o ENE, [l
I AERD 2 I ED LD TR EN LI &%
RELTWS,

AETICETA 70y h— YD RY T 1
MEEEH A SR LTS & EET 50
KB Y, ThoONKEEIRERER) DG A
BIERILTNEbDEEZSNTE. Lk
L, AP0, 3TIE, B REKES)
TdH ZBRIBEERIC & - T ORI S
h3ENSERME SN, ORI, Al
75 B T A MR ERGE B A3 0] 4R 2 TR 72 &0 5
FETO®MEY Eb—BLTH O, Eohi
BT, AREEIRBRES) 21 T L, HEEWN
1S IRERGES) b EEAREHE R LTOEEHD
LEZ 5.

FBR 3 O FEE I DU T DT D5,
HEH M OBE O KX & 5-10deg [H 12 A 8344
Aoh, FEHAOBBHOKE S 10deg 4]
FESE DR QBB IC B E— I b 5 Z Ebib
Inoto. W EEEHELI R TR & B A
ThH3"”. EELEOBEHOKE S 5degkh &
D & 10deg &fED A5 & b Wi O B & T H A B)
g, JEUEEICE & F o ThLE T 5
KB ORI 2 7 AIREMEDSE Z 5N B,

DHLEOBEIOK & & 15deg M TIEE L,
10deg & hinE— 7 L5 5 BT DL T,
JE AR TR DK S 720, K DD
Uit & T AED < 15 deg 4TI Ml o A JiE
DOHW R L L 572D LA, £z,
W 15deg AN THAED R 215D, 2O
ARROWBZ TR OBINSLATREE 25 "7,
15deg St Tld ikl L < 5 0, HiEZED
KA L {78 - o ulBEPE b 2 SN B,



53 EREHLRHRESNEEERICKTT

2

BB, FRITBNT, b&b &Rk
A CIZCWERTE T, MH5degll EoERLE D
B nbhid, REEHGERD, 20
Lol b < 735 &0 S BREIRERES) O 2h 3
WRENT., BEMEOBETIE, BREIREKE
B DA 10deg & W 5 S MEAEIELSEHL % iE3H 3
59ZTEETH -712M, b&b &R M
A LTI WEHETHA NI, TEASdegld L&
5 HMEEEZZ 5. Otero-Millan et al.” %
Beeretal” TlE, <4 7% v h— Kb LY
3R 7 MK - TS FIE B E S
L, 20 ENEEEEEHO KL ERIRRIZ L T
Wh EEEEI N, F 72, Murakami, Kitaoka
and Ashida'? T, ¥t o ]z 35 L& & (A ©
<A 7 aty 71— NOBEOMICIT AR
MALNIE M oTcbDD, FUThMDORKEEIE
ORI IED BRI D s hte, ThoD5E
A IcEZ B &, BH OO MO
BIERICB VLT, KEEOSMEF R, R
EHAETIESRE I 70 v A= FP N T
b &V AHREIREKGER 28 H F DilE Z > TR
WHREEN B Z 6N b, Tb b, MO
HMoWBHEOBETIE, <470 v A1—F®PFK
U7 R &0 D AR 7 MR ER S B 0 A 1T
B9 2 M AZEDS, MEO RO 7oA DA
ZDEH—OOFKNEEL SN, PFEIZL -
T, MO & OB B B Tl INREREE)
ORFEMNEE > TNWB I &, MAICL-T,
Z N 2N DY NREREE) A3 85 BRI B A
FTRENRT R RE LTS, TN
REGERNC X 3802 5 LIEAZELD - 12
ELTH, AMFRICTBOT, BRERERED)MmS
PETIRERBE I o kBIEE T, BRE
IRERHBY G S TS E LT B &0
I AR, 5deg L o B 75 36 5E IR BRE )
DEEMRA RN S B REMNH B EERLTH
5.

FEr2 TIE, BREREGEB)A x 5 ki 4k
& 2B 8 HR BROE B 40 < B {5 E B 4% 1 o LR o A

B, HEoMRE FoMEITh - Th, IRERHED)
& - THEUETI O 4, WigaEshic X - T
A U7GEB & O FEICHEO NS AL U5
EhRENTz, ORI, BIEIRERKES) %G|
il LT B R 0 BRI B b A WS, [l
PEHOMPFITHFELTWA I EEREL T
5.

UL LS, FEER212E T 5 BREHRERHEE)
908 > B 1L R 40 & B IR BRI B AT x 0] {5 2 B
Mo ik Tid, BRENRERE B x F kiR
Tk O FEICHRONESHIAG o, £
7o, WiGEBN S IE & FRR S TILB IR R B)
ZLUIAHMUIBOE DT LA NEEEHE T D -
72, IS ORERIE, BRCIREGEE D 72w DR
BRI B 12 351F B AREE) O 55 BRI 1 IEEES
MAEBRD BREIT RN &, WEGER)TH N
WoBEThh, MHELTORMESOKE S
B DI 75 S D AL &2 I REIC LT B
CEERBELTNS,

7B, EBR1IZBWT, HEmE o ET
OBB) & MRS E s IV T ED v o
VIO ERG LIcEZ A, iR ED S
A IV THHELOHE CHEEEESET S &
WD G T O TR S 3 IR T B S
Boni., Fiabb, KEEGBEIZMETIE,
BIEIREREB O FHEIC L 59, MBS —KEE 5
A IVTTHELBELEBEDTHID S DEF]
TR T OIS S5/ (Table 1), 205
DFEFIE, EGEBECREREDICX > THEL
%, HEHE ORI O 7o/ S R G o
BB EE RO BRI A AT 5 2 L ERE L
T3, flEHEEGEoBE)IE, Hichmiido
FUH—ER BT TIRIEL, ZOBENSE
U 5 EEME 508, Feleh s s #l o mRanic 95
HLtTwaZenEziohs,

5.4 S$EEOBREDIRE

BT, ZV—%— o bay 7 ZEERIT
b &L g A A3 I 3R ki
WTHRET S, <1 7%y Ah—FKPLKY 7T h
EV D BN BIREEB O ENDIEL, B
Z5 BEOMBRELT, SHAKRLIZC WL



BEEETH > Th, BERIKEEO K 5 L fiE
PEDIRERIETY 2175 & &I1T &k - T, [HfEEEHE A
W oNbEELELOoNS, fEZIE, fIEEG
DI 1% 10deg/sFREDEH T, #MIZLT
S5degll Lozl > THEIT 5 A% LR
WEEBMT S LT, RS M S
nzboEMFcE 5, KB, ERiioHHE
KT, SFDHEERNEEEEN R TG
Mo IBIERE RS, FEBP, BB 2R
ZBRELENOBET A ETETHEEE LM
AR o N T &, FEBRE, HEBMLE
MO T 2 2 & TEbO TRO M A
LGNB I I EEHRE LT, %
72, 3DDEBREEMN 513, MO BRI,
b &b SN RE TOBIRHEICE ST
b, EMHARIT 2 DICHEMTH B &I
aha. &5iT, FEoBlE T, flEE
DELGPRICEE S0 5 & & T U B [al#neh il
Eh0 TR, ZoMoRgELERE? <k
37U —H— w4 )bay 7 ZEEHOMmMI
BUsAMEL M TE 5,

O AUIEROREVIEEME S
(B)25285197, 262851621 DHlilh% 3217 7c.
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