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Effects of the information modalities of cognitive tasks on the EEG asymmetry

Tadao Hori, Mitsuo HAYASHI and Takehiro FUJIHARA

Abstract

This study examined the effects of information modalities of cognitive tasks on the EEG
laterality. The EEGs were recorded from six scalp areas (Ps, Ps, W1, W2, O: and O:z) and
analyzed the power spectra and intra-hemispheric coherence (P-W, P-O, W-0O) for the alpha
band. The subjects were 12 male students, and all of them were entirly right-handed. Tasks
were two types of the verbal tasks, which were (1) memorizing a set of 9 Chinese words and (2)
squaring a double figures, and two types of the spatial tasks, which were (1) imaging and
memorizing an unfamiliar picture and (2) imaging a famous picture. The instructions and task
stimulus were prf?sented by two types of information modalities. One was visualy displayed on
the TV monitor without audio-channel, and the other was presented by the audio monitor with-
out display.

Task-related EEG asymmetries were observed in each task and in each modality condition.
There were, however, regional differences in the EEG asymmetry among the scalp areas. When
the information modality was the audio, the parietal-, Wernicke's area- and even occipital EEG
power showed the significant task-related asymmetries. However, when the modality was the
video, the significant asymmetry was observed only in the occipital area. These results suggest
that the audio-infbrmation were processed on more wider hemispheric area than the
video-information. Therefore, the audio-tasks may demand more cognitive striving than the
visual tasks.

There was no effect of cognitive task and information modality on the alpha band
coherence. From the analysis of the individual differences, however, it is plausible to think

that there is the preference of information modality for the cognitive processing.
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DHREDRITHICA S MBI OEEE S, KR LIRS L ESH TR B HlER
FTTIXALYDOBIIDIZTSTEY, T NA4E3 (Glass 1984, French & Beaumont 1984) %
BENTVD, EHERSEN, ABRORETELRGHESN, 20, HEOEECHERE
BARLND L) bDI—BHTH DA, 2TORRIKELIRIBES & OWEEEHE LD
TWahbIF TV, Gevinsetal. (1979 a, b) X, 7T2oDZEM & EEICHTARHAYETP
OREER L, BEOEGERZNL ) bFROBER LEZANLBRIERLALOT
B3I ELT, KEERBEELHETTTRRT2DICEENTH B, Glass (1984) 2%
DEHRTIDRLL L H LT, BFREOBKICE W THFEEL BFICE LA ZaiEeHs
SEENTOWEVEEIRRL, TENLERREAICTEs Ll TS, —F, BHEICE
BEEAEEHTBI Y &7 Rebert et al. (1978) DEERN, SERETHEF TRELET
L, ZRHBEAETCREBERRL TV E2BRELT, BEEROEY Y 7 1 DHREOHEIR
+53CH B LBNTVS,

BEFTICEA SNARERE ADFMOBHRES ) 7 1 PR LHEE, HHROBMERLH
FABHSTRHTHLLS, L YERTRELMENTECHLEEIOND, —F, KiEORK
BRRIEEZRICAND &, ATHBMOES ) 74 2EbIUL, Y%, LESALHPLLEDS
DTGP o TEAEDENFLHETZITEIENELONDS, o TEFVF 4D
SHEIREBEEP ) TR, BERECHELL MRS 7 A RFRICOHBELTL AT,
AEEENDA, TOHIOVTHBRLAHER, ShITREIRTHERWL,

FZTAHEN, BEANS (BEW - ZH0), HREF VT4 (¥ - B BLURKO
aBRRSOEEEEWAE EE - Y2 V= 5 - B OKRBELAN, HHEy
U5 4 SRR TR ORBBEIERICRITT R ERET A LIt L,

V] *

WaE BT RF¥EL124 (19~22F) T, MwAER&EoF UNFEFEF2 L (AH
1984) T9~10 &) %BA,

ERFHEE CHBRERIFV /57  BEBEBESF LK, BTERICAY, HiJo 2o+
ICHE 57z, EBRPOFRLFIBERE, #HREOH A 1.5 m BV AT TV TiTol,
WHMOEY ) 7 4 DEERGEORIR, BOREBEY VIROFHE=ZY -2, TBES
HOBFHZIEVTREILERICL DIRR L, REIISHNEEE L CHERELFHEEEY,
ZHOFEL LTREREL A A - VHEOR 4 REL L, EFALYGEHD 2EHr 21T
h2HAFEL, -

AT 12 60 sec BIOFBREH (restl) DHWIhIr—FHORIMSEH G5FE - B %17
S>THhS, 90sec FINDFAREH (rest2) ZIREAT, b)) —HORMEELIT o7 RS
DEFE A DOBEONEFEIRY 2 - FF > Fat L, BBRESHETCHEEHRIEABZENDL LS
ICHCE L7z &RRAE L ¥UT - BEIRR - SERIT - BE (HD) OlERFTITV, FEERTHR
fiZ60sec & L, FOBMIZMAREMGL L

BE () SHEMEE (@) HERE (V1) [ EIREHRETECHVYWORAEERSL,
—HEFHEBEAEE HETHESHOG OME B (& - -4 45 - 7R - K- B - 75
CERAE) F1ME LT, FTETIIEE T 30 sec MR L7, BUERHOEENKE X312 90
X220mm T, 3173FITRRL:, /RHETOEAN (K—7F) THEHEIL60sec FR%E
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BLTOHELZEELEE L TRFICSD, BF (U h—H)) BRTOARKTHIEL,
I L BHERT A P EIT72,

(b) BHEHRE (V2) [ EEO2HOBICFE U8 28 (B @ 28X28) % F7 Lidne
1% T 15sec IR L7zo AITHERL, 60sec BT L, ADOAN M H 5 T THELHED K
Lz SRCHIRL, MERKICEHIEREREALL,

(2) ZHEEHE (o) LERE S1) HEMHELOAYI 4 AHSPR TV LB EETEIC
B, BRFHTREZOLOBRR AN O R Lz, SRR 65sec ATH -
72 BMESMTIE, TO4E% 190X 200 mm OB I 40 sec HIRR L7z, RFHEHRTOEHT
60sec BIFABRL T, HHELXGTCEHEBANEIOREA A -T L, BELAHTIIETER LT
720 ROEGETHIEL, HM&EIZELHATFA M BEIBEZMZZHERH, 8Y (I51E)
B RT3} 217 o7

(b) EEIUE (S2) | FOEERMIC "WML APHE, & TE2F Uy, OBHPERELED
ICRR L TRESE 2, BELGCIRREL LT XTOMILEER T 10sec B, FHELAMFTIIESE
TR UL 7zo BEERE 12 60sec AR L CAEF CTE B2 EBICHERET S X ) %0, 4T
BIER LEEIKIZL Y “B (F) BEB62%) (L) i2hoTwE Lzh” S0BMBIZER 72,

BITE - 8082 © (1) RO  ERAELGFRMEZR (A, A) RHERMVELT, EHD
GHTA (Ps, PJ), TRFH (01, 0 BRU™ x V= o & DI (Wi, W2) D 6L S L7,
T2V oy OB Inoue et al. (1980) (ZHEU T, SATH, 454, HISH (T:, T. OELOD
i & L7z, REIIMEE (BE=HB1A57) 5L & LTRSS (TEAC R SR-50) L
AR

(2) A7 PG D BREFEITH (60sec M) ORIEREFNRELT, 7T—F 772 bO%
WIXHE % 5msec BIFETA/DZEIL, 1024 5% FF T A L 72 hunning window #* VTP
BIEL, %6 KEIZOWTHMMEFHLT/NTARY PV ERD, Eo TEERR
30.72sec, FEBTHAEIZ0195TH D, /ST ARY FPADFEBEFETLT, B UERKE
PHAWTHEERH I — L Y A (Pe-W,, Ps-0;,, Wi-O1, Pi-W:, Pi-0Q:, W:-0.) %#5tE L
oo MBIV 7Tut s (HEZRETTI8A) 2k 572
B EGERB - A—-bTRUTae—-V YRR, SHaFHETOREIIERL, 7.5~
125Hz DEEIN7 EFHIe— L A EMEBICHHE L, EAEERE L-R) / L
+R) DR T L7 a WO EE/ T L IKIEEIER TH HIE a WF L KB L TEKT
BEESNTVAHDT, EAZERBIIENHEIK S VEALIRKEEIHR L, BOEIKE L
L DI EESIRERATEVIREL TR T, —H, T—L Yy RI2onTiE, HHERCEERAD
b— L AN EHTS (Beaumont et al. 1979) » 5, 37 L SIS ERERBATKTH H1EH
MBI RIERRELRT BRSNS,

RERTOBCHT | REXTICHS T 0ENEREHARLHICEREITH LT (O
LARTE (—3~320), @QBLE (—3~34), QVeORETEA, (0~64), 4%
THOESR (0~65) ZEOORSETHICZT SOERRELZAWCTES Y, EHEE
T, GEDTHDOPRTIEPALD (0~65) IKDOWTHIFEEE,
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- #%) O3ERICEALTafifif sy OEARERKE Table 1. 123 L7, FESHTOH
2, & (F (3,11) =3.85, p<0.05} &z (F (2,11) =6.92, p<0.025) DEFHEIZH
BESBDLND, EFYT A OEHREFOMOLEERICOVWTRATLERAOREH
oo THRENER, FHEAIHEENHTCRETORMNT, HENMCRERASTHETH
olzo WTFNOWMMOHEZIEEDOH F I — (EFF—2ZH) tabh, AL Fay—
W (V1-V2, S1-52) iCidBoohd ol MBI EDEAEHOKKRTS, v 1=
v S HE>HFESHEDMHTEAZEINEL 2D o vz v FHTREICERR ST (W) 258
{, BIZHRFFBTIRARIKR T (0) PEITHEV, HESIRAEL O/ 7 BB MET L fi%
Ly, ERESELTHLI ENbI ol

Table 1. The average laterality index scores (L1S) of
alpha band power for stimulus modalities (Audio
vs. Visual), tasks (Verbal vs. Spatial) and
EEG areas (N=12).

Task Vi V2 S1 S2
Area Audio
p 0.05 0.05 0.08 0.10
w 0.14 0.19 0.21 0.26
0] -0.22 -0.25 -0.17 -0.17
Visual
P 0.05 0.07 0.08 0.05
0.17 0.23 0.20 0.19
0] -0.22 -0.24 -0.17 -0.15

tLIS= (L—R)/(L+R)
V 1 : memorize Chinese (kanji) words,
V 2 : square of double figures,
S 1: visual imagery of an unfamiliar picture,
S 2 : visual imagery of a famous picturc‘\/e,
P

P: parietal, [
p L

'

W: Wernicke's area,

O: occiptal.

RLA7T)—ANOBBEMICIREN 2do72DT, V1EV2, S1ES22FNFNREHL
T I I TRLIEZOH Fig.l. Thhb, Tablel. 5dbhb L5, SEADHERETRON
AREEY, HERIAHMESINDLIIBRHESOREIELDLEI BBLVIDTIREL, Wi
NOHIWLELDTHL, #ZT, FRENOBMEFBDE ST ) 7 4 S THREABOTH %
&Y, ZOEHILORETHINLZGRREED 5V IELRER L EHT LI LIl
HMOEEISENRE, BESEREELR LTS, TrHEHMLEREkiE, Lmi
PAEERIE®ZRL TS, BENMCREDHMTH SENREACHLNZLEE, SR
BETHERIRETCVLONRBOONE, MEFY 74 2 A LAREE (B OFH
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WXSHTEC 0.020, 7 = V= v #$HTC0.034, RHTO0.033C, TOERIHFE (F (2,11) =5.12,
p<0.05) THo7zo THNREDHSE, HRA <Yz V= vy FA=KHOHREIRDO LRI,
BT, BEEPRONORBRHROATH DA, FOELHINNIIEEFERE L & EH
ThY, REDOFHDL 0.036 TIELAEEDLL RN,

DEORAP S, aWHo 7 288 L LGS, EENMEHCHEE, SHTE, %
W BIREHOFIRE TERLELGEER T, —ARBEEIREROYE LI WASTHIAR
ICIRRT 208 MTH 5,

W VERBAL
AUDIO [0 SPATIAL
PARIETAL WERNICKE’S OCCIPITAL
S AREA
0 0.1
“ 9 2 0.225 -0.175
- 51y 0-075
[ 0.2 -0.2
38 0.067 0.200 =0.203
=<
E‘" 0.05 0.175 -0.225
. B
3 0.025 0.15 -0.25
= 0.047 0.087 770,166 0.234 7 ~0.236 —0.17
(0.152) (0.144) (0.247) (0.233) (0.1989) (0.155)
VISUAL
E 0.1 0.225
Q
= -0.175
t@ 0.075
-0.2 ~0.194
38 0.062 0.194
T o0.05
E ~0.225
&
: 0.025 0.175 -0.25
’ 0.061 0.062 ’ 0.198 0.19 7 -0.23 -0.158
(0.162) (0.161) (0.250) (0.264) (0.157) (0.186)

Fig.1l. Comparisons of EEG laterality among the congitive tasks, the in-

formation modalities and the scalp areas.

2. ¥FAOk—L > XANDEREERICL B

Table 2. REIPEY ) 71, BERVCERHNIL- L A0MEEDIER/ICEALT, «
TREHIC -V AR OROZELGEEBRE T LD TH L, FHEOTORRE, H4¢E
DEHFICHEZE (F (2,11) =3.48, p<0.10) H’A SR, ILDEHREZLEIEMIC
BHBEERAOh R 57,

3. BRERTOBCHTE EEAERROMICRRICET 34854

Table 3. IRFIEES Y 71, BE, FEREICHEEIET, FEBLOEYERIITLD
1250 THbH, EREBIZHFESMLIER, WThOREBIZOFEESY ) 7 1 OERHREICE
HBEENAONLE ol THLARTE ) ORBIIBEEZLZOON 2o —F, TH#
L&y (F 3,11) =7.76, p<0.01), T&DEETE /L2, (F (3,11) =9.33, p<0.01],
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Table 2. The average laterality index scores (L1S) of
alpha band coherence for stimulus modalities, tasks
and EEG areas (N=12).

Task - \'A! V2 S1 S2
Pair * Audio

P-W -0.16 -0.17 -0.17 -0.14
P-0 0.12 0.10 0.09 0.11
w-0 0.15 0.18 0.16 0.20
Pair * Visual

P -W -0.16 -0.17 -0.19 -0.15
P-0 0.09 0.10 0.10 0.09
w-0 0.14 0.15 0.18 0.14

% Pair: (e. g. P-W: intra-hemispheric coherence between
Parietal and Wernicke's area)
LIS: (left intra-hemispheric coherence-right intra-hemispher-
ic coherence)/ sum of left and right intra-hemispheric

coherence.

TR OBRS, (F (3,11) =4.44, p<0.05) D3 ODOREIR, BEOFHBICHEED
Aoz, FHNEREORKEE, ™ML, R VI1 2oL OBICERENRDLNI,
2%, HEODHEIHRIMMO I oONREAL ) b EBRWBH TH oA EERL TS, &
DORETED ) BEHENM TRV L ZOMOBEELOBICEEENA LR, PRI
TISHERE (V1 -Vv2) LZ2RERE (S1 -S2) oficElAaLRA, THRA) OREIR
V2 () 2MboEERTRL ) OARIRASEN Ed%hh oz, RERRERA AT
MRICHN, BERLIIBEVWEREL LT IEZRLTWAS, ZHERED HEMNHOPIZER
DAL IBHBMES ) 7 4 EREOVT UL EN A O h 572 PHRIIREDOHR
ﬁﬁt%b,m&m%%&ﬁﬁb&ﬁﬁanfwt:t%%bfwéo
BRAEAZRTHOLHENERDY, NUOEAERKEHEERLEOPEZRE T LI,
Table 1. DLEAZENHE Table 3. DFEEME» S A7 < OMEMHBREETHE . HER
HMBEEGRIE, BEEARORGETRY V= y FHOBKRE T#LE, (1s=-0.85) RO L
DRETELD, (rs=—1.00) IHEHEIA LN, —F, HEMBRTREBEFEBOKBERL
FEDRETELD) (rs=—1.00) KHEHEI RSN, ZOMORELIEROMICITAE L,
MR (rs>+0.811) o hhdorz, FEIELIERLON, ERIETLAERD
HTNI T Do/t b VIENEIHVERIIY, EEERBIIKE 2EL L H2EMDH
LIEERLTVD, SHOMECEEEEENRRHEL GERELMEIFMI LTS, 1€
T, WEELERESTE L TREDA LLOD, ZHFREORERT (FEIkiE) 2
BETKELL L), 2OFMMFMPBEL > TOEOIIRUPFE L LTS, £IZT,
HEE L EREIBROKRE S L RETHIEERTH L2 2P DL DI, LREDHMER
I L CEEBREEICFONEELORKME L B/MEORMA LB, FHEAERBLEEL
toﬂiﬁt%ﬁmﬁtuﬁﬁﬁﬁ%ﬁééwf,6§$%Etﬁﬁﬁﬁiﬁﬂf%6&Qﬁ

N
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Table 3. Average self rating scores for five scales.

Task \'A V2 S1 S2 F (3,11)/
Scalet Audio . t (11)
familiarity 0.58 1.00 -0.17. -0.08 3.34
) (+3 —~ —3)
difficulty 1.25 -0. 33 -0.67 -1.25 7.76%+
(3 ~ -3)
achievement 4.83 3.17 2.92 2.92 9,33+
(0 ~ 6)
vividness - - 3.75 3.83 2.60+
0 ~ 6)
sleepiness 1.92 0.67 1.42 1.67 4,44+
(0 ~ 6)

Visual

familiarity 0.16 0.75 -0.33 -0.25 1.81

(-3 ~ -3)

difficulty 0.83 -0.75 -1.17 -1.50 7.12++
(3 ~ -3)

achievement 5.08 3.59 3.00 1.67 8.69%+
(0 ~ 6)

vividness - - 3.58 4,25 0.25
(0 ~ 6)

sleepiness 1.17 0.83 1.33 1.33 1.16
0 ~ 6)

*»p <0.01, *p <0.05
tvery familiar (+ 3), very difficult (— 3), perfect (6), very
vivid (6), very sleepy (6).

HOHFAZERLHEETY, FEEIRKOBICERIIR/NE R Y, FEMEIRDDOEIZIE
iR ZoT, MEICRAEENAONDLIZTTH D, HBitDHE, BEIROLMETIZ,
g L&, OREOBRAENOTHEAEZIT (Y= v 7 5) 10.19% (SE=0.081), F/h
fEiTi20.261 (SE=0.070) T, HEZEIZALNIL W (t=1.965, df=11, p=0.075), "&®
BETE/2h) CREKREOROFESIEHIZ0.161 (SE=0.072), H/METIX0.209 (SE=
0.078) T, THICHHBEZER L, o7 (t=1.539, df=11, p=0.149), BEMBDLHETIZ,
TEORETE LDy OBRKEOEHLELAZERE (REK) 13—-2.197 (SE=0.048), &/MH
Ti3—0.178 (SE=0.053) T, HEX L d o7z (£=1.977, df=11, p=0.071), L L&
BETLOHE, BEOESELEREIEROKE SICHELZRIZLTOWAI L) ddtb
N2, TOEEPRBOKXE SICRENLBREFLHEDOTVE LIV 2V, - THRIDE
FEICAON-BEOER, BERNEOHFTY —X (BEM—2ZHmM) CREL- DL,
A LTEIWTHAS,

% =®

DHBREADFTPICAONLBHEDOLEGEITHN, RENRETE RGN, ZH,
WHEHREATHF RGN AL N TV D, FEROGEHIREIRX o iR ON5E (Ehrlichman &
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Weiner 1980) %°/%7 (Rebert et al. 1984, Marquis et al. 1984) D4, HH Wi~ 7K
DER (3 1983) & LTHEDHLNS, SOOHENL a FHRO/STIBTAERA G, €k
OMA LB 2 —BAA SN, ZORHAZIHROEYY 71 — & B 2CH{EHIL
BRONLH o720, HEEOENFIETERREEBERGOBTEONRL NI, TTHEFT
BHED SHE, #IICELLELTURTRAZIFRD S NAS, BHESETIX WAL
IR LTz, SEEEITROREDELZES PRI 7 4 5 LAKE (1987) 12X hid,
SHEMRBEHENFHAS A SHATHOARB 2 .08 L TERZLZRTHENFHT 5 DI
L, ZRERETIXBEIZLICoN L, FOSMEHIREERTICHA Sh Bk
ORI E (B L TWB I LRI TwA, O CIISHENREIRT— 71
L HEFERN, ZEFETIEAI A FICLABEEREITORTE Y, TSI 7 1 Dl
WAL I Twiwng, SENBRELEHRMS, ZRNESZMEEGFLTLE, SO0KE
OEHE LB LTWBZ XG0 5,

SROKETEMOBIERTE L BESIT TR T4 &, HERGRCEIGIFERALELGEY
RL7z2 e, COMMPEETTHAroLxE2DE, THEBEOWILTHD, T,
BHEAGRIHELSL ST 2V v FORAFTHERE LR LA L], ThODOBIES
HOVEIEFEMRPE ORI EEZONTWAZEREZ L E, HIBOWCERTHS, L
L, RERFRCTLEHARR 72V Y OH CEAEYE U o /z0d, /-, B
HAHRCHRERICEAENE L0 Eh W) BRI LT, RMoBERELS TR
HATE RV, ZRINGEA A —TJHERLEFDA A = VIOV HEN, B, REHOHE
FERERILT D LW FEREIRESh TR, 72 CHIERHIRTHREHICENSALNRIZZ
L, SENLBEA LB BBROKMEHRT 5 LB LY, GLA, HANIT)O
R T ALY a EEAER LR TH IR SN 2O EEIDHAPRHETHLH, ThbH
DORB TR a{FENEEL LT 20083054, 1 DR LOLHMIZSMAT2ILAKE
B THY, b9 1D0HREASICHEB LRSS TH b, HERER AL ZVHEHICR
BLTAERT LR, COEZYETITVILIICEBbRD, M1, RERGHRCIIEE
Ry V= S OHEFTHREAENLA LN Do DIl onTE, a BEOBE KRS AR
PZUTHHEBETE R, EAZOREIIEBE;E 5L L VHBIZ% 5 (Barle 1985, 3
#1983) WO METERTL L, BEREROFPHUERNEBRL D SMHOABIKE ],
WEEHEDE D 072 2 EAE X 5D, Table 3. OEBERLHEEDHTFEL, O LE
IHLTWD L) ICBbi b, Earle (1985) 2k % &, HSELMENELGEOMIZITEU
FROBBEMES A ON, BHENEL 2D LERENEY, BLTELEENRS ALY
5. ZOBETRETROME LATGLTWAVDT, WO HETE b RAHT
HrHH, L EB5NOBERFRCHEROEAEN KO /I Sh o722 L 2FHATHDIC
BREZDEHICBbhS,

4, k=L ABBIIOWTRE LIRS, BEASRINEBRIB O LD
Fro A=V YA+ ARY PV EAWAEROHR TR, ZHMEMCHERE-MHIe—1
VAD, EEMNBETREHEE-NEHav -V Yy ABREFRLFNE %S (Beaumont et al.
1978), F/-AHEWREF (= 2— AHE) (CEIRWICERRO Y 2 V= v F D SRR
WG I EROTERAIKRKE W (BT —1 >~ X [ Inoue et al. 1981) , WESE & DEFZETIZ,
WHEZEEITLr o~ L Yy A3E{ % 5 (Busk & Galbraith 1975), Z D & ZfEMIZ/ ST D
EIFBIHLTALONLLDE, IHBLTWEDN LIS, SHOEBTIREGERRD
EHHRERTIHIHE LR, FMEEIFEZELILAOM o7, AT o TH

|
s



KEGPREZCRITTRENROES Y 7 1 ORBIIHT HHR —-135—

Btal, FEEOENIPECHMIDOERESERTOEY), SOOI EE RS
TLE oo NTOGAICREREENTESVE LBV TEGEDENTORENEDLS /2,
FEAIETE R HEE L /2D (Marquis et al. 1984) § A5 Z ARG SR TWw5E, F2Tak—
VYR, ART P GROIARMEEBERTNER & ORFR TR, —E0BEERW
T ZENTELD o7 REHEROBWEBREIIIRFINE L-BREMEON, AL
u%EL%ﬁ%ﬁ%Bnt#u$%T$6o—Owﬂﬁﬁbtf,%ﬁﬂﬁt%b%ﬁ%ﬁu
7 4 OREHESHFIEL, O BHIHILR LBIEROL S & OWHELFA TRET 2L
WV, BAZESNESLThwL02b Ly, CORICEL TIZSHBOBEE LTHRENT,

ARG O —EIXBEH 63 4EHE U A BHFIFEHBI & (—ARTFFEC No. 63510062, {43k BEBIR
5L DBEBEZIITIT/00ThHB, R LTEBOELFE LIV, TLERIZE LK RIEE
Ea)f)ﬁﬁ %%Bf’f:o %b'ﬂ:f%ﬁ%i& Lf:l/\o

5| A 3C &
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