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ol S0 ETHRELRZK ORBEENRE L

T, BERBOER - FFEMCEET SETF, ABRHBEO

EHbcEET 2ETFBET 2 2R ko, D

fER, B OIEEMcBIL TRMINERE O HF

(VD), Sk, mls, BEMMHOYRF Y7 OHR

(F1) 2, ARHMEOREHEMECE L TRMNERED

Bt (VD), MEHETORARE, S—F V=X A

DO, ZBHRPF D 2 (tricyclic  antidepressants .

TCA) QMFEZEVNEELTWE I EMNBELG»LE

iode (R2), VDOWBERGHERZEM LEEE DK

&, F1O 0z X 2 PIREMEREERCOREBRICER T

2 H—ig"

HIGER RAERET KRE B

#® 1. BREOCEREDOFTHERF

mR i

W B A

Bk, TCARTHEAPED BRI LHEEL
EZ oz,

€ [ Et 2] vascular depression TR®
HNDEBEEE(C DLV T D&

50 M ETREL VD B 24 (BlekEs 14,
IR 54 /%), MIMEEEL2E&HL Tk d DR
# (non-vascular depression : non-VD) 2, E##,
R, FEFEr<yF S BENEE 2 flENRIC,
functional MRI % Fv>T Word Fluency Test 1T
EHENED SN AEREREEL, SFHCHRLE. P
BOITTFHILERE TR H B, 5 ORBETREEN
B X i U CERERIT R O A RTEATE OB LER
(R 1: fLENERS) 137h& &, VD Tid non-VD & LB
LT &5 IEEEEN NS WiERRBD Shiz, 20
BRI, EREINFOERLOEL S VD OFRD
B HEEL TR REESRIR S L7,

ort Yeriablee Y, £ 41 1. 50005 ratl 95% 10 i Wald statstios
. sex® 1.504 4501 1.544~13.118 7.595 0.006
age 0.096 1.100 1.019~1.188 5.960 0.015
scr 1.647 5193 1.5670~17.184 7.281 0.007
dyskinesia® 2.463 11.742 1.309~105.303 4.843 0.028

Model R? (Nagelkerke) =0.318, Dependent value : O=remitted, | =non-remitted
® Coded as O0=female, | =male, ® Coded as 0=absent, | =present

SCI : silent cerebral infarction
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#® 2. A\REROEBLEOER

mdepende ‘ oefﬂc;ent i<standardized V'oc')effic'i'én"t St alopine
Scle 16.440 0177 2.459 0.015
ThaEe 52.007 0.207 2,585 0.011
R—=F I VZ XL 26.806 0.164 2.166 0.033
max dosage of TCA® 0.186 0.367 5.060 <0.001
ECT® 26.379 0.18t1 2.524 0.013

Multiple R=:0.685, Multiple R*=0.47, Adjusted R®=0.44|
¢ Coded as 0=absent, | =present,
5 Equivalent dosage to imipramine (mg)

ECT : electric convulsive therapy (%%f’?ﬁ%)

VD B Non-VD 8%
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Mm% o9% (vascular depression ; VD) &
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aging (MRI) 7% EOEEREZ AWz Z b &1
19974E 12 Alexopoulos, Krishnan HV27%%4& " L
TR ETH B, VD IIRBEESERRT R (zE
RUEOE, BFrEeE & L IEMART R (CT,
MRD) CC@Rdo6NEbD%RL, 1) BMEFRHE
29 O % FIE L 7= post-stroke depression
(PSD) & 2) ) oW AEFITHB VT MR THRHE
ZENFER & 5H MRI-defined VDIZHEEIN %,
MRI THR & N2 BiEEO RS BT M EFIIC
WEREETDH D, BETEVERAT 2E (silent cerebral in-
farction ; SCI) &FRIN B, Tt H, PSD IR
RITR L RAFT RO A CREEOFEL RS
N5, MRI-defined VD i3 MRI (2 THAEZEDS
HRENS PR R TR EDOTEED T
vy (BEPREEOBRENR S, BErEETE
BHEELEZY) bDTH5,

CETEEL ) OWMBEBTIIMOEENER
DEERKREL, FARIERLRTVOTE 2V
PEBEREZZ SN TELD, VDBEADERIC
b, BEHIOREHERE OBEREI L VIEH
ENBEICHoTETVWE, —H TR HE
D ORBE TRO LN LR EEEIL S ©
RDERIZL o TUBTATHENEZLDOTH S
URMHER) LOBFE 2SN TRBY, MEHES 0
WEFREDBEREZEZL T ETRAENL
B, UTD20DEXRPHETALEZL NS,

1) MEHE) OWEBREEHDOLDOTH S,

MM D OMICERD b A BHMEREEEIL

DMOER (REHRR) L LTEXLWL
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Ih BARFRE BB ER

B R A

THBEIE) OMOFEICEELZIL, IE
BOWEZRELVEICLEZLTIELRLR
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2) MM oIHER GFICIEERER) O
MR TH b, &AL DEFITHRIHE
BLTWL 20, BEREOEREZHCIL
THRANDERZETFH L T LEN D 5o
¥ 7z, BERDLNLBMBEREEICTLT
WHEROBRBICE U REEEBI L) RET
Hbo :
123N TEELFTH ALY, KRB
TIRBEDHEZ TTICIER. ) OREFR L DM
BAZOWTH LR E Lo TS EEBA LIz,

I. D2 EHE O

3 ORBETIIHRERICBWTIZEEREED
PIEHEIRD 72D IR L HEDNL T VWIERZ R
THEEVH L (REER) 720, )2OREER
ZENL, IOWMEBETIHEERS VL)
WA LIREETHY, K120 L) RIERR
TBBDEADMER D72 DRI D & RERDIFME
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BB DB EEEBI L) ETR
HREEDSTLE T B L IHABRB LRI TEL, B
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(¥ Kimura %1, PSD Z¥f5 & L T, Nortriptyline
WX BIEEE 6 ~12BMBI R\, ) ORIPUE
L7227V —7"Tlx MMSE 292450 5275\ E
L72DEHLTHIDOROBENR N0/l
N—7TiZ MMSE D EIZA SN do 72 L3R
HLTwaY LyL, AEHBOBRESTRE LI
BB &9 OB TR L U TR RAt
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1 Vascular depression & ZEEROEF
T f’s"'.,_""fiif{,i’Vasc'ular depression .. .l . S BENER
FEROBE | 91 oKk HRIER FFAEAR— I DR
T | R i
W ORS | BRI A FANTL, BIETH
Tt gl | my EEI
WWEmH | By GRS
MR - LELEFRRARSNS TR IR ]
WK | MAMRAELERND BRBEREHBNE LT HRN
BEHETORL | EHETLRAL, B BAETARRL, AR H
B [hohh EeA] LEXDIEFEV —EBHE LD, FESIRNILNEN
an i o B Bl TwB I ENE N
RS - B | KBMRLRTYS ZHICEE
CRUMEE | Shv LigLIZHER

I. silent cerebral infarction (SCI) M

ER kA

3 of%kELTWwWiw SCLEE ORI
DEBIHET AREISEITLEBDH L, TET
D#EE T LD L, MMSE R ESIXHRA

=iz ERRAIREE

TIE SCIOEE G BRI EBLZE L 2V E

THMEREL 2B,

BEE T 5 BREDEWIRE

& BRI R AR BE IR E 0%

BETE B REDOE VWA (Stroop test, Wiscon-
sin card soring test 7z &) ZEHT L, SCI®
GAEC L) SAEE S EE SN TS Z L L

e b

F 72 SCIAEIIBWTIE, apathy 22T 5
BEREWE VLN T W5, apathy &1, FE)
HET2EHRETHRETH L) 2R R
FHIE LR E DS DFICEAE ERIIFELTE S

T, IOWOBWERELH LS RVLDERT .

FR S, 2001% —ERELE

DWW, MRI-defined VD A% (VD #) & MRI
TS EE DO 2V ORBE (non-VD
), BESWMEZOMCTRES, HITHEE,
B CORBEBI o TWhA, EXHIZVD
BECld non-VD B, EHEE LKL T2 TOHEE
CBWTHERIREESNTWOLHEL TS,
bitb i, MRI-defined VD B# (VD#) &
MRI 2T SCI # 8B %2 9 D EE (non-VD
B) 2BV, I OoWERIPEERIC WAISR

= &5
j==i=)

Z 0 apahty 137 A ) A FEHEFEIC L B REHR
B AR (DSM-IV) % EDRBMIEE
DLW IR I NTWRWDY, BLEREZ
B LT L MBRARESRTRABINTSEY,
apathy % % 9 SCI A% 2 B\ Tld apathy & #

;4%

7%

WSCIB# L ) Mk rEEINT

LHEENTWAY,

Ginsberg ® i% MRI-defined VD OFREIMEFEIC

. MRI-defined VD DEREN%EE

2% 2 MRIdefined vascular depression {2331} 5 WAIS-R
S non.VDBE(n=18) " VDBE(=17)
HweE1Q 102.3+13.9 86.710.1%*
BHE%EIQ 103.3%14.1 90.2+12,0%*
1) s 10.2% 3.0 7.8% 2.4%%
2) U8 8.7+ 2.4 9.2+ 2.8
3) HEE 1.0 2.9 8.4% 2.3%*
4) B 10.2% 3.2 6.9 2.1%*
5) P 11.8% 3.2 10.0= 3.1
6) ML 10.9= 2.8 8.8+ 2.2%
B 1Q 101.0+13.7 84,1+10.8%*
1) BImsER 10.0% 2.7 7.2%& 2.9%%
2) HEMmECE) 9.8% 3.5 7.0% 1.8%
3) AN 10.4x 2.5 7.4+ 2,5%%
4) & 9.4x 3.2 7.8% 2.5%
V5 5) 4% 10,822, 4 8.1% 2.1%*

*#*.p<0.01, *: p<0.05

WAIS-R : Wechsler Adult Intelligence Scale-Revised
VD # | MRI-defined vascular depression #
non-VD B : MRI 12T silent cerebral infarction %% 7%

v» depression B
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® 3 MRI-defined vascular depression {281 AHEZ LRy V52 »
L non-VD# (n=15) . VD®# (n=13). . VD ¥/non-VD#

G2
PR 36.0+13.4 21.1%11.0* 59%
SEIRREBE 0.52%0.45 0.45+0,37
. (%) 1.9%2.0 3.0%4.2

e
Pk E 41,0+13.8 21.9£10.8** 53%
EERRB 0.46=0.47 0.36=0.26
R (%) 1.421.6 2.2%1,7

INEEVES 1.16=0.10 1.07£0,12%

#* . p<0.01, *:!p<0.05

VD ¥ | MRI-defined vascular depression #

non-VD % : MRI i2°C silent cerebral infarction % §%& 7 \» depression 3

(LM B ORE) L H 2 Ly U7
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BEDOFMIRAE % LLEARET L7227 DR, WAIS-
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WAL b LT, FUEDTHEINEN, &
DEDFBABVEK L S 2 &A%, WAIS-
R, WHZ LR YFAMDF—F ZHEREET
DFEDEI) LHNEREFITTHBEDIDEEbLNAS,

V. MRI-defined VD OFRAD
R

rA L7z & 912 VD BE Tl ) oA 220
T EffHOMSEEIIC D FRAEREE)
Do TWVWIELFEXHDEEE VDT
non-VD & D IRERNERE LR TV & A8
SNb, PEiichhvbig, 3 EMOERKRESE %
MRI-defined VD &% (VD#) % non-VD &%
(non-VD B) 4L, FHREANDEEDE E,
MRENEE (WMED, AR, MEE —F
VZAA) OBRBERIIOWTHRE 2B ozl

LD Bo DR, MEF, AR, MEHE A~
FUYVEALOHBEEBEIIOWTIIVDEICEE
WS oleht, FR~OERIIVDEIZZWD
DOBEBEIIRODON o2 TORRENSL
MRI-defined VD BE O ERIF#13 non-VD E &
RBERARTH), HEFNEEDAFELS
WIEBHLNE R o7, FRANDERIZOWT
BEEENE Zh o 2208, I ESRED
Dhpdroizizhbe, BABHEHMMNIEMEE
ofzlz®EBbh, $%ILL) RAFHOREEH
BEBI L) LEND B,
ZEPIORBELEEHTHIOREZEL T
TWEREOWETIE, ) oRBEOHIVERICE
TFLRTWIZ EEUR»OEHanTEB, R
DORBREFIE T DR OB MM E R EREOF
BREREFTH S EME SN TWE Y, EE
HIOMBELLBWTIEZ VD EENFEZ VI L,
T hbERMEESHEFNNS NI ENBHL,TH
L0, HERELTHR~NERLLTWHDLE
Zbhb,

>4} o) v [

CNOLDERZFLDTHAL EMEEI OWRE
FREOMBEE LT, Lo 2o0F 2 Hid
BEWIHNTELOTIZL, EH50MED
PO L PBERE L LTRABETHAIIHK
Bbhz, oF WHEBAICBVTIE, mMEE)D
TR I —ETEBOREIFEL, &S
) ORIIERDEREFOOEDOTH B, #NDI2
W, —RRADEBRL LERIGERL TV LEHA
BENEEZ LML, FRNDEREZR CICIEE
FIRIORDERE Lo VBRI LERH L,

— 219 —



— gk & e - 82k 3 5 -

i, BEC Lo TRHEROMFRICE LR E
BIBRIRETHILEZDLENDHA Do

Reference

1) Alexopoulos, G. S., Meyers, B. S., Young, R. C.

et al.: 'Vascular depression’ hypothesis. Arch-Gen-
Psychiatry, 54. 915-922, 1997.

2) Krishnan, XK. R. R., Hays, J. C., Blazer, D. G.:

MRI-defined vascular depression. Am-]J-Psychiatry,

154 497-501, 1997.

3) SRR, REE, HKEEXRII, BEED OWICBY
BRIMENE S DREOBEF. BmEYE ) oRBEOFHEL
B, PRBER, ATF4 V2%, HK, p8s-
90, 2001.

4) Kimura, M., Robinson, R. G., Kosier, J. T.: Treat-
ment of cognitive impairment after poststroke depres-
sion. a double-blind treatment trial. Stroke, 31: 1482-
1486, 2000.

5)

6)

.”

8)

9)

43——(435)

FILR®, MHER, BEMEE RDEREICB

% Apathy & 9 DIRESRMEERIC S 2 5 BE. WE
Hr, 20: 239-243, 1998,

Kramer-Ginsberg, E., Greenwald, B. S., Krishnan,
K. R. et al.: Neuropsychological functioning and MRI
signal hyperintensities in geriatric depression. Am J
Psychiatry, 156. 438-444, 1999.

Yamashita, H., Fujikawa, T., Yanai, I. etal.: Cog-
nitive functioning in patients with major depression and
silent cerebral infarction. Neuropsychobiology, 15: 23-
28, 2002.

Yanai, 1., Fujikawa, T., Horiguchi, J. etal.: The

3-year course and outcome of patients with major de-
pression and silent cerebral infarction. J-Affect-Disord,
47. 25-30, 1998.

Hebert, R., Lindsay, J., Verreault, R. et al.: Vas
cular dementia® incidence and risk factors in the Cana-
dian study of health and aging. Stroke, 31: 1487-1493,
2000.

— 220 —



- 2
b3
Wum“:cw...

I IVL,

— 221 —



YRLFFMREY LHOIERHYNL0OZ 2 QU HEL BT
e (1
EFFC Y T

SEHMCC ]

243232¢%
SELNCIASHRUEW I BFHLEC YNSRI EY MHEZILHE
OERGSHEINIFHAZIENOTHZ 02 BEYG W B SZ U Uz
S EHUBB YL EFUEZLENNEEYELEOQA-NSA T 9 LH
LOLNNCTNLRLTERSHOHRLME UGN THEHILNKIIES
EREATELE LA BH@RYSALNFEZFY > 0L HEEY
UG Y ERIZLMEINIRAESEZOEFEENG I REOLE L
FOOVEE ‘L " RIUMLCOURILCYZSHOHALBE ‘U
SEUNEFYEOEEED FUT QUL TEEINHOBEEROR
PULAHUBEFELEELCNARAYL [NRLFA2 0T FEEOY
HODYGEE | [YP2LEOYERNOYR > Ls@EUR R 2H] ¢
CLLOGNEOEEY. YERKENEHEZ LY OFHHHOZFHEE

21R0O#

1€T

T(L661) ¥

‘FEMch CVP-TEV ‘TS UHE | B0 FEIHMAY (M ¢R—F
Redf ‘2 Mg K)o CIPERCOTSERAERY (FAOm
"(9661) 116-196

T(6) I ‘EHESINULTE LAGNEHOI¥H RZOKEZ  H FHM
(7661 ‘i ‘WREEE IFH

FHEWEOU  EHCELO T S 0T-GO1 : ML @HH “TH&HM EY

Weeh) T(S66T) ®BASUSD ‘OHM "UDIR8SS1 JO] BLISILIO Oljsousel( * SI9pIOosiJ [emol
-Avyeq pie TEIUS[Y JO UOTIEdUISSE[) O[-(DI SUJ, ; UOTjezleSI0 Yi[eeH PHOM
(€661 ‘W ‘YBELEY "L ) Ld LV HWEITEYH

{ EWOUEL0 T TS 0T-G01 1 MEMBY Y Meh ‘EF ) (2661)
BAJURY) ‘OHM "seurepm§ onjsouferp pue suondiIossp [eOIUT) ¢ SISPIOSK] [einol
-ARlfeq pUe [BIUSJ JO UOWEOGISST[D 01-(DI 9Ul, : uoleziuesIiQ UiesH PHOM
(€661 M4 R | F

¥ WHOI-GO] ‘EBUFTLEEMUNTSES ‘2% BRBHIEYL
SEYEFRBE) (2661) easue) ‘OHAM "SOI0531ROqNS I3)0BIBYD-INO] PUe SUOIS
-0[our JO 38T IeMgE], ‘T JOA UOISIASY YIQT "SWS[qO1d IBSH PITE[eY pue sIses
~SI(] JO UOITRIGISSE]) TeoNSHeIS [BUOHBUIdIU] (T-(0] - UOWeZIIesI( UIBaH PHOM
“(866T1)

Wi CEEMd 206-062 ‘SHEUREE K1 E FRLHE RN (&

(29

(99

(89

(%9

(€9

0¢1

—222—



@%%M#MUS%&JWWM#%E@%&W%@53%§H@%m,Sh
SYLEIEHEZN - BY - FE ) S YEMED - YL Tl Qaany
LB EHEE YL C (IR EMC COBE ‘Qunt g
i@b@%wﬂW%@%E%w.ﬁvguﬂ&@%%&ﬁ@@Omﬁ&w
BionTuy (v
LT UuURERE>
AN L HEEORBEWH Y NG NHC CHFE ‘e 1 BB 2 QD
T2 (M CHBW) uomssaidep Temdses 2Mc ¢ A SHOEHE
WHEBUHO2 S TEOYC ¢ ¢ somodoxaly “UeuySID] N L661
HCLANCTIUR BEUEHBWHON R S AR TR OMC (T
.s#umHw:w%ﬁuM%M%WE@:@MNMwh%%wmwewm
WO TATEN 2N NEFHC CHEZTAL UG RRLLE ST
PITIM 0661 "Y1 LELS Y ¢ <A 7 uoIsseIdap aos-sod ‘up 2 B
YHSER D LM IHEE S CERC (Y VA BT BT MO (YA — b
LOLNTE N3P0k Y0861 WYL UG YEIRRI T
VO EHEGLVZHER O/ ¢ T B MY O (iR G T¥Y
SEHETWH (P
AR LGN ¢ RO YL IEH OB C
CUFHONERYEOIUD ‘Q@UNELO R ALAL UG (3B 5
ZEBEHDLSHOIUDNCN " BN SN 20 (YO0 S ¥
PRNEY THEOVYE ‘GLACNEEVE "o AU SR YU
VRELHC YN YT OEFOPBEHEY YRILR LY (e —sc
V¢ EHIRNOR YL UREE D TUBEHO RO (AU OE RO~
HXHE 202 NECSEY S EHOMENESE 2B 0ss ST
&mw@(M%ﬁmhqﬁﬁ%WEeﬁwgﬁMﬁ@WMEOm@ﬁ&W
FXRYE (0
CLLBER G ILEUMES C AR FEHB QR ‘TIAY g
BN R T YR MEEERODED D RULETHC ¢ PEY ¢
TFBOEN Y LESBY UL LG IERTEINLNBHSEYD)
MCHUBMOI L ANV LY LRMC COWHE o TALURH G LY

8l BHYZORHEE Zoxuy

BREO R YL C L HBOTRLC ¢ O HFCEYRTFOIUZ "0

QAN S Y ST XEYXEL IR ERIILKFOVE FEE BIO

128 YEOHELERE TL0 RIS WEN NN SHAIHTE
JAavroys (a

‘o @O LY E LR Y LB DY S EHOMEHST - 4

Wm SR CMEWESY EENYEOWOY waLdRNVRERIL

EHOEMBEHYEL HITEHC C R TLIIEE NSHOEHEC

1 ARNEG ER R DY QL EEUMBHIE G 2 NF 2T LY
GRS ERMULBEROR LI FHEYOESYC CNFHAEOEHLE
MZCHGE (®

MY (¢

@ TALURMEE TAFE DR 0 TWHFAEQT D % T HHHEEO

HEC (N QBUEE T YA 69 F1¢ T =1 Apmis (VOH) eIy jusunfie) 1800
-uepldg oYL, U URL L ¢ 2 ¢LUEDI G 3 B =M B OS¢
OUEHTL CTOD ZALNBEILCPI %LELTHUWE 08 ‘%.L°L9
N OL ‘%Z9G Y 09 %0V Y W O0S ~ 08 ‘%8LE D A E 0T NEeBoO
QU NERTYE 052 WFR (3rs uotssaxdep SumeI-I19s) SUS Bl e H B

AL UREE > R D YLD G R R B O T C i

£ (2

‘@I ENSCHEOLBY O

20T S NEEZR YO EHOMEHNER Y NS NEFOUI U
huwuum@WME@%%@Q@Q%&M%M@@@@W@Om.MW%M
SRE% (U REEINYE WY ADUGNER Y OHFHOMENERR
2PBOSHETHITHONVTHY LU LS IMC C0FEE "2 2
2 AN EDER D CURFELHT WAL B FHEOY 212
CUFY TRERY Y SLRLALYEOVY ‘QRAUZNLUES UTY
EM@@&#%M&&EQ@NM%%#EﬁHQM#@MOmﬁuéﬁeﬁ
FWE UL NIEALGLPUARNVERLY C CUZHE "o 7921
HR0%YUSNESEUHFRRET AL URHEFH G2 AGMC CORH
B S ogR ) BINE 2 HFMEY SLHIMC C OZFEETN N-NSA

2el

— 223 —



PO BWEWY OTE 1YY GUITEIYLUETCIHUTET
D RAUNMEHEO Y ‘RUNEI UG RBECESHOYBEHUFE S BB
HE P28 HU TN LCHIRILEHEMYPRIOLETHC CHHZICT
YNET ‘Y@(TE) AL UEN Y RUBEOI L AL HE Y %
FCRFERTIN Y OE K C Cdf ‘MTHHE 2T HEINTHC ¢ ihe TRy
T B KMHEZ IBNRIEFHC L "YRAEENI2YLIC TN
URFRSHY LU IMC ¢ BRI ES 2R HRN T T e
¢ RUY KR YPUBE T EEFINTALIUALG R IXHR
YOO BEES LT UL ETHC CHHE VYN I 2YLER
WTHC CIELSIENE NI B OEBHZE—2 V(LU L ¥ERHEW
WIEN (P

YRUETCIRZ
BRINWAI LY SN R HB OBV WS GEY QOB < (oW
LEFNEU LY (OEYR ‘QUILNITYRRATE - VI 2V
DPEYSHAL IR > LV BE— I OMC ¢ 3 Y OBYEY R

. (FZRiE—2
‘1002 “H¥ RB—TAAULI LY ‘0668 ‘MEIFEHOTWC CEEWT B
WROEWRC CHEWH OGN CBlY 1 & O YW F BY WYEE)

idah<lahaigl ALL BEHEY
B2 HE G ALVCLHERETT | [h¥ - CER
ML TENLUTLY A ¢ o] ) ] AW
MEER T3 gl
A ERT WYY EBETF - | I T°YYER [YRE g =
ELedaiEE T2 LT | 2RCIEY SR 0 | YiEe L ayg
NG EREFY T ERL G EFB R ET L WH WE
[t b)) UG s R 21 ELES]
g gk L2101
Tt <Al W - 2k
T SBHE B R ERAC:EEEC Lre ¢
. B Fa81 g
RUE TSN i SR E U VTR YT C Clif O
i dn-eod= TN

SET FHEBOEHEE H3gw

[EBMOEHEEZIXHAN PIHECC L2

(a N E S MTHREEVR D L EE G HE 2 SHITH G2 ¢ %

QEFYC CHHE VESTEHEEYD ‘@UY LMLEFE ¢ A3 B4
BO¥HROTHYE EXLWSEC (WO 2L (0 DY)
IONLSTERZRNELTONM ( TALIWS N2 BT Y C ¢ T
ZEva (2
YPYETYLERELNCIREYOREDN > IU2LETCT
HOHY - 2ok “USNRUTBHO™C (LN RCINOMES 2 ORE
OHHZE "« NS L VBT I EWENSRE O HE T
BEIUC L ) EEERNIEYY T MERI T L ZEIRE D
MILCD SEAESUG ARSI CEHHNDC T NBLSHAERLQ
T NELESHY LR VRYEINL 2 NFE LN HIYE O H 2 F 2
B LGWE Y LUREGR RLMC (WHRCT B -
BEREE -2y (a
CRLETUETRGYYRIEE > COBIFE § T Y O WL G
¥ O EIBEYRIUNORESEL N VIEEED UYRLGUY G
2NROINLOLTRZYROIUDHEY OHEYLRE ¢ 25 - ¥R
YO MEIBETAL VB NHEITHYEL LR L2V MHE
W BT T URT RIEED 0B 2RE T CIEEYE L ¢ 2
POBEMC (BT YU QBTG EL LR E 2O LS EWE
WVWE (T VEQR EE WEYETINETYC CORHE
T (e
CGREET > AL CLZPRAG Y ZET PR
CIUDGRELAULL (Y WD IR Y BRIWEY QD YT
ST WA NHROEEYALCLZEHNL 6 S EFOTRHEBH ‘T
SEAEONTIOETHC CIHHE "YUSHEIRHOIYCUIUI @
THENHHONTOUE D MC C O HERMC CHHZ I U0 "L

UG RBEGZE LY ORUN G LR EC (W S UIQEYEDIYCE

LEEHFEIZTYUC CHBANRIFTE A~V Lo LOUTHOHYY
"ﬂb\@@mmuxOt,mﬁmW%u»wmﬁwwm\uxgmﬂ@/munmux@@ﬂ\mu.w e
PR2O0G > NEMIIYI D BEWHOHENREOIUT " 2UR

eI

— 224 —



> A T AMEX T Ao R % TUNS & 19SS B 1 840 BT ¢4 1%
Y B EESHE LN N R ER YL NN EOHYEN LB
NLOFMEY 2 Y CYUNMHEZEFEYI LY OEHWHH Q25
FUHTN LN NHHOZHFYC CORYEE 9@ E2¥EHOTH
CZRALRIRI NN EET
VENEFAECR YHY ‘@you T C R A n OB WP STy
YO L NCNMBPOEEVWE L AT LAL 2T O IMEC iy
W.S#ﬂ%ﬁwﬁﬁﬁw%@QWP%!%Omﬁ&W,%QSVQ@QM
SEEEHE LW A L L7 (R %0 Auo, (uureidajopy .t £
L£TL0) VOLOBEGHIL N HOIMC CHEZRCT CHITHYE ‘o
LSRN EENBMYUNY I HEC CUOER "« TALUSEHELINM
E—H¢INS R IUSS 9<¢ (2%) NBOA— F LOLHYENLTY (O
WLHRGHEOMC CHBZFTOFNECE YIUILEROIALTE
LCIHEINEEUTOEC CUOBRZNCTOD " MEeS I HENIIED

(TR~ 'Y TP ‘SE ‘T2 : W)

HUYBRE ‘Zk MEQ@ ETHT FHE WY

IUNS "¢
b ‘Bl (£ £23¥nour)

HAE S TV H B g -

WY E ‘BT - o ‘EP;El ‘S

P WEIE TS CLWHRYE (I ) YT

I¥ss "¢
MEQ OCEEHYOETY WERMNEY T IT
EHUYBEW L 1£14 L (8
HY 2HBE ‘Y1) ‘BwE EVR WS B
FHYSE (k¥ 7 (¥
WY IEEY LE s
EBYSEETH oz £Ya (€
(FE ) THEI)E

FHeYoEE -y nax (2
ETHT ‘SHUN ‘STE WH
BHYYEQHEZ (L1 LA (1

O CUEER - WS T

W= LOLHYBOECCY 7

L] BLBOREE Hogw

T ROREHBEH ‘QGUYURTHILERE D LU L CBEYEEN L L
ALY ‘UR QUG EER D2 HE 2 TUSS & VOL B 2. A I Y
B 0L BHORUYUNLUIECEOAL LLALAIHATE ‘HhT
¥ENOWEYEFETY 1 BHy (uureidum 2 s £y 47 (verdpeu
TU) L LLALAT EALALUGHER MW £ O RFEFEO (IUNS
: J0]IqTUut w&mugﬂwm mﬁmuﬁm.ﬂ@muoﬁléoq_,ohwmv Wmmwmm_ waﬁ 9 H.wm 2 T nm.
AL LA 2= 0% " TALURMER DUCELRUG REUFLY
ORRUSEEHAN N HOGHOEE S U9 RELFEHTR 7 L3
AL LG 7 (I-OVIN ¢ IOTANUL 9SepIXo sumreouous) -2 F ¥4}
A% L3 “(I¥SS - 10yquyur oyeldnal UNI0jo1ss 3A1199[08) $EHIY YL ( ¥
B OFGEME (V0L - yuessoidopnue oA FEC ¢ WH= T
DU £ ¥ ¢ LMK EO¥C C YUY CHINBTHC CHHE XEN
‘@ TALUR TIEY MY R Db SN M B B K E
WHHOILTYL T A X~y HGFESZEY R LTI EF L AH % 08
MO ETHC (WY (448 % (IOS - UCHIENII [B1q2100 1USTS) SEHFHFH,
BE QUNGINHEYOIEE YAL RS IYCUENERLEHOE
YVEYT N BEVUNMNER o EC YL IH 2 BT AL AH R EY
BPEE YU @ECESINFIFL I AN L BTHC C I HFT G BB
CQUETCONZERNGNHEOEHL ¢ T LW @B - i
MIGEER Z2EWEN @YUy LN ECEEYWE D <Y N2 £ R
EEGFEQHTE > ZOHYENIIR AL RLCEYICIHERT 2T X
ECEEMTOHYEQ ITNHLOEHEWH G2 UL OEFFHC OFH
BOCWYRIUREER LMY IFFHUT OBELMY LHINELE QY
NESVMHGHIMNES TRHGHENEFYC COZFEET2 2 UD
Ry (®©
=8 (s
TYUCAE R ETE
VAT LAY N 0 T SEEY U E HE B OEFOK
B DR REE AR CL0LCN ZEBRNLNHITHO¥KE R ¥
¢ QF2URMEI TYRILFEEYLEY ORKHHUIMEBIHOEC ¢

9€T1

—225—



TALUN G EOTALTHER T
QRFDHUI 2 UM R (2R BHCAZAE LY R ED
SEHYC Y CHB T LED EEEGUMBEQRY ¢ @O TEY — ey T
C ORI BEEESUMELY " Y QLEHOETERTMFLER 7 2
NESCERMSHIY TR OGTEC Clf LI URLEW > SREGEHO
BE DO "TALNEE I YU RS O ST EHTa
FTEEIYT I EETEEFMC LY Bl G OUesSe) "¢ @I Y ETI S5
MOPOT WIRLGQURLYIHC CO [T NEafemdx
BHowIeug (v
TZENR N YERBHOREE OO, THES Y
BEOEEE L 092 URER I VLS USRS EYY ST MO
WO EBNISEREZLEOVEEE 2 — "SUIYERAR
WEHBE RIMENT BRI Y HEEE ‘o > L@ SRoU 9 @RECEY
HORHEXEOI WU I ETTH LI B EHTMFL L oIS
B (€
TGS S PR R QLW VB HE
‘wGFIURLBHER %ECIFYE ‘% 2 ENEMEOEEE NI EHY T
21 4pnis (VDE) ®BeIv jusunydle) 18o[orrepldy UL *, A€ RY R X
B 0P HEESBCLERO ) SREME Y NGV EOSHTFLE
. &% (2
-4 ig R RV F-N/4 1)
NENZBHLC Y0 THITHWE UCEIRE T L £ Y H T
PN UK R HHEFEEHEH L EHE LS| WN B T2 EC
CUNBRTERZEE T, SNV Y LSRG I URI T 2
TFEWC CHPNOLMEZONKT ‘0220 CATARIRRLCRYY — 1
ATHC CYPEBZOBES? > o4 8L YN THEHES 208
VColOHERIYHHTIIVRE NSHHUEITLE T (g N-KNSA
WE (1
SEREZLE "¢

681 2HEXOEEY 9w

"
WRAECHEED Y IPLNKIIEEYE " QUZADUREMIEILHINO
GO¥WIHYEOR LIRS LOT- WL AH IR Y As Y UR nEEHTT
UE CATERER TALQLL G B G LEEE R T 2. KOOI BEE T
QRUCHZYEY O LG ER IOE CHZ Y UL "G FD L7 Ml —¢
(LOE-1) REYUALMBBERITH LOWL JHISWHES DL THIE X
U FEMETIOHS " N URMCREEAE  TIHE S ¢
BI0H L MM CHE Y QUET Y LY TIEEE 2 (10 - 4de
-Is] wbwmﬂ:bdouoﬁomﬁmv M%)\e«na \3 M.WHWW mﬁ Ha@m%ﬂnaJ aﬂlm..@,mnh uw o m.
2L LI NRUOHYES TGS S LY L HHOES U LN

UL (D

UG Y ERORATIL
MTIGHEE QYO Y UMMREE YD YI(IEEMG ‘R E2
MECHEMTOHEY T OIS GO FHE A URMLER T
NZYERIOYYEHNETYUC COFFENFEEOY Wzl 2l
£ XK QEMO LT @ G WIS B2 AC-TREEOY UMM S ¥ (g D1 B
EMC CHHEE YALR2LCRINC T QU BB B OY LI,
HOR LRLGHHEY KSREELED g YL EESIHFO%C ¢ F
T GRLROREY G LN NEC C OBWETI T D YL C T YR
ZWE THEIEWHIYE ) 2 AV Y RIS YL FOUEOILT Y
¥ UN2FORNYE ZHOFHSIDYQLFHLPMBEL HH LG
BOMC ¢ LN REEEIINOR CYOLCHRIETYLILITCYER
Elg L NOIEMYE ‘R 2R RATSIEADOU2 UYL EUTZA
WY LHNEED QECc UIREER T CHZUMLIHED & G 2

HOUCHESY ‘QUYUNEER DAL LTI EE D ¢ TIIEYNE

UERERVNYE QTNOROIUTOLUC LRI EEMC CHEE
AEEIE (4
TYRUET A

Q2O HRMBFEUYRASNETO ¥ B L 0 N2 Bl 9 CES F BFEN

8¢1

— 226 —



. .wspg
MEEER 3 2VEINEG ML B R MR OYHONHE Y2290
HHFEO L FY 72 2. (ISIWN) voeunuiexy 91els TeIue-TUIA (¢ T1F %0¢
DURQY NLEbL—DKLH L~ CHHERMH T ETHHOMSZ
Tle G BBUNA "L USKE Y ST D YU LUSHORBMIE
NFNBEHHOWHE N GUE T STV Tk - IR & S 2T O BLse
‘GTHCHESEES 0 TEBHY - 22 ROBISUUF W%l
RO B S ENBHOPL LAY FYL NI EUOREY T
WELE QA NEHMOWEE ‘BYUNELIIY LY TR HEGT
S RNGUEMONBEHNYE R Y LB 2 MC ¢ ORBE N EHTEN
AN
"w(CF) YPUETLLZ
EHORMBES BTN TN S S AL UERY W02 G
WY CYENE BB REY (08) BRWEHTEAT N L %1 7 Y
OBEHLD ETOBEHAREN ‘9 OETEHTDRONHZ I
HEO9SE YUY ET ¢ LIECETOMETY T ¢ S MBI O
GESTHREGLR DSBS T SHMIGREY ¢ TYNET 4@
D WHENOTHYEZ LR R LG NEWE YA UGG ST
NI 2 0% EHOSHFIGCTHGEOI LEHBTHS T HRY
MOR QTEUBEMY e ‘GO % (I0p1) yr—d & bnLy
YUGE R YRR G 2SN EEE UYL U
2EWYR 2 YA BB ORGSR E L SHAENOFENTHO
YA Y RGEE L — YR T Y LM E (% > 29l
SIEYLEHOMELCUYN N GYEZHY YLt 29U @REY
(NAVV L VL) MBOUS M SMSEn) SERAWE UG YE3
G O2LNLTN v YNSERY SEHOMENDEDN G 2 2B G 2neg
NEHPIY @ A\LFNDEY LY 2TALOSH LWL BE QTS
HEIYLWUIEFOTELE UYL UIHYT T T ALV EH > T
G TsUMBEIDE T 3 ¢ L0 2 SHTEC ¢ ORBETISHTR K
(€

i SBEHEYOEHEE H3EHE

MR (A
e - HY) \BEOENHIBLEOERORBHOIUD T NEEEHOR
YELE G R T WH D ERE OO ETEH FLEHOWOL =
@I BTOTIDTAESY ‘21 HKNQLCR2 %V T R Y EWHHHD
T ORME QMY (S TIETET ¢ T D) APIS (VDH) BRIV JUSURPIED
orgojomIepldy UL D & — Y ALTNTEW I YUY %I NI O
BIUYREEOTAE 09 N W00 HY Y "2 U HE2 B0
CONYR DARHLUER BT ALU G ¥ — RGO SZ
=% (¢
@
ETCETQRY YR YTEM ¢ EN 2 VHE R EHNAFEOHE D WL ¢
TOD DESLCHISHPHHENLEHWUIROHFENCT 2L
WY UE CCHUHENIEEO] —AATEHRY 2 C FLCHEHE
BN THTSROTEMND FWE WY RLETSTHOL - AT
WO BT IR Y22AER0YOESENHFHET NI URHEY
QAN TNSHARN ‘LIFIL TR 2 OREMNEZFTFHELEEHD-
G OEEE L A-NSA ¢ TUNTG2LHOEHFYC Y
m2 (1

29k | B "1

SERHEK 1

@R CLURHBYAFO
EHEMC CYEE DQREAHGHEE BEEHE 3YYEZINE
WCROMATIZEEEE (T 0 TRE T £ Y HANLZFEAH
MEZLEoWE "¢aLNEHIYNWL LN LA X KU LLEEFEFO
%09 ‘() SED.C Ly R MELEIEL 8 DB BW Y Y R (SUNSXOND) L £
KALTGH "CRILOFO—FCO G T AL WAL &P T G PIAONsE
OGO/ L—F ‘NREYSHINIAEGEOEHHEZLEOEEE
8 (S

149

— 227 —



m#ﬁmﬂpwfmgmHm%ﬁ@PW@W@ﬁ@OmK.wﬁ%%ﬁm%
E%u@@%wAﬁévﬂ%QSSEMM.ﬁu@%sgé%ﬁ%MUmw
FRALL I NQRUOHINES B L Y 22 G L VR EQ™D T ¥ e
HEVUAMNEE (8)
CRULBAGR
A NGRS TR IS % T S 2
@ﬁ%ﬁ.ﬁ9@%mﬁ@MSﬁ%%%%ﬁﬁﬁﬁvgﬁﬂu@%ugE&
FEREHBUTE O Y (10PHRAORY) 40— 4 (\3v 0\ Fl D B M VG T Y
%QM#AﬁéﬁﬁﬁvAz:ZK:&qé%Egoxmﬁmmw.3%
> VRO THUYBOR L LAY S Y AREFES T =442 % — T
#FUE ‘SHYLHYI BN Y QUBET Y LB S 2 M0 QMY
ﬁﬁ@%#@+%§%@%@@%ﬂ@%&%@w.@gsmvswwﬁu@
SPSWHM@%EﬁE&@%%ﬁ%ﬁM%MW@MP;%ﬂNEﬁ@@%
%@%MW@M.@ﬁu%&%&&@%%ﬁ%ﬁﬁpmw@ﬁsgﬁ%mw
WYY IYECHI OFAELW D ¢ T OWT 1 2SR QR
‘ FEUHYY ()
TUEEWY
HEO0RS L9 URRECERUBRINFOLANCS T Lt Y
VOQURBRIRHEEOR L Prwendo)) | pxonay ‘(umuedeqes) .
£ANy AL ((QUBHIOURY) 22 (T L YRLEVEYIUINTOL
YRUETYLETNEG
%@%EEQW$MQHGE&EQMNAﬁﬁE§hikwsvzwuwﬁ
HEMHYIEOLANS Tt (NI WH S " TRLOI YU DB
2@AAFD AN NE GG R EHYQ (SWASZEWRAIRD) 12 3 3 2y (£
TTUGERAT GO
J%WWE@@%DBQK%MﬂPE%ﬁm%&#«@u@%WhA:mw
TOHRHW ‘R RALYEVBHOBHTL£LGOTT ‘GFIUDN
HOBRUTTQLMP2LIALTYNEEL CHIYLHY ‘SUTC YT
CHIEEND R " YL UL R EME—E 32T LLN
¥l (PRBOI0IAEY) WO LA A J LY b HEDOHSEET I B

£l BREBOREEY oy

'Y RUET C IR FETINF AL ILE
DNV RS OEIUSEWEI DU TH R AL ET 0XEE S
WNELY VB2 CAVSN) FEETYUITLL00092 "¢ 2L
BN OV BB WM AHB G YECOHEE AU00Z £E G RlnT
B0 YUIELEBEITOSEIEEX0 %09 ~ 08 QEHIEND Bl

CHRREDLL AN ST QERSTMOEERY AL ST I EE e HH

BN ZE G TR L L HOEHE S TEIRI D AF N EEE g
UG @EUNEY TNYHFLNCNEEEBOTLL L " NELR DY
REEHD N MR LY (W) 7 4L (R LAGDIMEHOESE
FEHZLE (1)
#HAOERH (¢
YRLETHEHRANMHGLHBZTLL0200 7 TG RE
DAL FHIEFECEFWEHE NS FEE ALY L2 UTTE
E3NL 0 ELUNFOISE CU2HUNOSHUB KO ESFRMYE
N EEREI BN BRI EEOEEHE Y c W ZHE R

28 (S
(TR —%
0002 ‘TI-€ : (ET1ddng) 19 Auvryofisg i) [ "enreul OUIELsE
jo judunjeany pue ‘ASopowe ‘ABoporwspidy ¢ WM PRUOTIN)
: A2k g0
2 Fe A B2l
se—gf -1 o a0
dro£y |
| LT TLALY ¥MIlEW
WAARLAL ™ Mt > bofA L
7y 2 B "2
¥Fc (1t fiTAULSY
% "€ BZG ALV L
oo MZNd 254
YOS TN TV Bk ek
TYHET mE
T WAL FHYE 1
% "THEHOMERY T EE
(449

— 228 —



SIEEFHETLENYE UMY TSR I WO BEYTT
=G (v
TUGEEITR
LCRINOHES REHOMZY D DAL S UTFYRERY Y RO HILME
HED CRAVEREGOHBEN L Y03 2VEU=RETREL S5
BHIEKE "ZVOUREEICRLMBEII 2B IY (ORE ‘YR
TTALURMLE I TARY M BROBEIC ¢ Y LS (R YZEBORE G
T PSS OREEY RYLBPIEEEI BWH D SHT 1 8N
BHoYkZuY (¢
gy
HRORCREIMELASIEETIEN QF2 UL 2TALTW
HNRENSEEI I S8E ] BN 9 CHIHORR S £.50 0 80 By
MY (2
TCUGE I YRIHERLRI YL
SREHBAE > I 2CLMNZERED SEE I BRI %W oL
VLAY IHNERY NN ENITI IR LSRR
TCHNEERCINEO] A AT QY N C RN EBER G TR
FORSTHERLBEWED (TN TLHMOSEFTIBRY Q2% 0
NEOHFFO] ~AATHENVEOR OSSR I BN 28E I B
e (1
2EEIEK "2

CC DR EHET Y ROY UHREHEY RE AR 2 NG
NEEE AN THTIREY | EYIER X SHTRLOEE gV
22O CT YU B o FE O YRR 03 L REHM Y
SHBELNED NG NG LB H A BDOSHTARWOWHE BT
YUY Y RI2UGLIDNENETHE > L2 AL B LI ILE 2
AYADCUCOYNHNHE 1 HE I IRHNROEE ‘329 ¥530Y
ZHEZLA Y OBESRR 0 2 CNIERTALS (%R LU C 2 0B
ROYEPEIRETOHIOTIEH ‘I 2C I TPHATTINCUR

V1 EEEEoEHEE FHekmy

HNOYISE PO EREIOSHARN URDFIENLEENL
EEILALNEROY G DLFHNES T (W I B HNSHTEL
FE AL (P
G RUETY Y UYL R QYLD U
M E ‘IR YSHENCT Y Y L2 ERNB B — (AT
H MY ZETNUTHBOI LYV BT AL URER RO — 4
wﬂﬁﬁpﬁ@ﬁ%w.Pl%$mAK%ﬂ@%ENWMQ§&MﬁPWM
SHTEWT AL T (BB DAL HEYHOHE TLLR
ULEBOYLUENY LM HGLEH ST ZEHAMAB HE >
PEBY NG MR EE LS OETELE N FFWE T2
G REYEEBULBEHOL AT ENAYE FOLANS T o+ (2 EEE
SEEHOESE ALY IEN TR EENAMYLEE 2
NEHTEROESE 0L VREN RIS T YUR > LPEIYYE
CTARH RS ERROE S ¢ ¢ 2N ETY YSHOWHE
@LMTUNRRORLOYLLE > GUMLT (W I YN SHTEL
Ay LEE (O
‘@B Y EBE 2 HHENG
LY ETRUIAC ¢ ‘o G FLURBHES 2 D Y DLHED T HVEC
COSHTEW SR NUTAEORI LAL (VY (S L AL LE Y
WG ¥EI N EEUHB O TESS @ S UR LR LFGOHYZ (Y ‘s 0
U ERY T DAL GEERE D BHH @ 1USS B2 WM B OEC Y
UL 4 —LOXEWE @IS ELETUHHOEC CUNIS LY
ARBERRC ¢ SETALUY R FICEN T T EE LR DI T
HROWRS ¢ (Q
G @YET C L2 ok R MR Y 6N
YL CTORT S ZEHNSETUGECRRL AL UY ¢TI % 7 MY
T O HERE S SROTHYE Y 3 MY S E N2 BN OSHRN T
@ NE N INEEEE 0 Q2T 7 7 L £ (3 EEL %08 Tk
Y60 I0T-WDEWO > € Y @UET L2 (10T-w) 7
Y UNNERTTH YA RS ERME @Y EECRETO

44

— 229 —



JusuzyesT] d1gojodewsteyd SU3 U §30UBADY : IS AONHOW ‘X oSN If Jd M09 (22
"(2002) 2Z041-80L1:¢
‘HEHHNE (cE duw COMEIQTENS © % Heh “YEHT ‘BEEW (12
(1002) WH¥ “B—TANNKLlL
¥ 0668 ‘WEIWHOBYC CRIWH (WEHW) WEOFRCC
HBUWH S O 2NMC ¢ B % Dmmm FHEH F ON¥ UREE (08
"(¥961) $S2-7¥2 ° OIT “ALumryo
-Asd [ 4 05 1940 sjustyedul Sseuyy SA1109%7e Jo Apnis oueusy v : n uosupjdoy (61
. (T66T) 12-12° 07 ‘LEWHUH FC CHONHZ | THURT (81
(0861) S¥6-T¥6 : L§T MMmiydfisd £ wy "asuodssi umnpy pue
‘SEISSUD{SAp ‘enuBWISp 98V [8 19 ‘70 SUON ‘IS LRIy ‘Ir TON AC Yooypuay (L1
(0002) €6¥1-1871
1 1§ ‘o415 “BuiSe pue yI[esY Jo ADNIS URIPERUR)) S) UT SIOJOB] NSII pue souap
-1oU] | BJUSWISP JR[NOSBA T8 33 ‘Y PooMIDoY ‘Y Imesiiep ‘T ABSPUTT Y 12GSH (9T
(9661)
TV02-0702 * L7 “890415 "SUOTIOBSI 9SISAPE UIRISAS SNOAISU [eIJUST Uo siseydurs
Y ‘Adersy) Snip nuesserdeprjue 0} UOROIBRIT [BIGRISD JUS[S pue uolssaidap
Jofeur yim sustied jo asuodsay S Demeurey ‘I eYoemy ‘N 8I0%0K ‘I, Bmexing (ST
(S66T) 6¥6-976 1 97 ‘8%041S "BIURUI JSSUO-3TT] YIIM
sjusted UI SUOTOIBJUT [RIQSISD JUSNS © X BPROYNG], ‘S Dlemewreg L, emeNing (F1
"(€661) GZ8T-618T: 0LZ 'WAV/ TeAlAINS yiuoui-g uo joedu ¢ Uopose)
-uI [etprenoAur Supmorioy uoisseada(] : Iy Olfee], \f dousiadsa ‘N qUuIg-amse1y (g1
"(1002) 252-5%Z : 01
‘008 MDIYNS JonuUsPLd O PUR SIRINSU] OLITENIOAS UIa)S3M, SY) W]
SoIpmg | SISPICSIp poowt jo Adeisipoyossd dY3 Ul $831801J : (] YOWON ‘§ uely Al
"(0661) 8G-€6°¢
20504naN D Aarorysfisdosns £ uminep PadoMpUr-1,06 Ul sSurpug SuiSeurn
SOUBUOSSI JSUFEW Urelq 'Te 19 ‘I § Ueuljoy Ly Suelq ‘¥ 45500 ‘S B (11
(6861) 061-88T : I ‘20so4nan w21) Auviyofisdoinay p -suors
-1 eqgues-Teseq Jo sourouTuSis o[qissod ayy, ¢ WMMIRP peonpul-juesssidapnue
JO s3Te[RI100 DIFOlOpRY @ @) HoISuRN ‘Of Jeuwelg ‘W ueuysITy ‘S P8I (01
(9661) 282-S¥Z © 9 ‘10ovunnydoysfisdoinap snsy
“SIsATelrre-21oUl [EOlSTIRIS Y ¢ RIUEWI JO JISWITESI} SY) Ul sudszeureqred piue poe
oroxdjes 01 paredwod W] ”.w SS[EYY) 'V SISUSAS ‘W XNes0E ‘5 Uy (6
. "(T66T) £€85-18S : §¢ ‘005 4D
“WoD WY [ "An-MOf0] Tedk 4-G 7 ¢ A[I8p[2 Sy} UT eRIely : Ad surqey ‘) eIBUN( (8
"(¥66T) 66ST-26ST: (IT) 16T “AUDIYOAST £ Wty AUISPP A1) Ul ISPIOS
WRIAYIP ® BIWAISAD ST '[e 39 ‘[P AYSIeY ‘I 198w ‘SI IO[QON ‘J( puBuBAS(] (2

O SELEOREE Homy

"(0661)
wopuoT ‘eNsed ‘6e-gL ‘SH TRISDV ‘MS uoung 4£q pa ‘7opiosp oMIANSAQ
2y eIAyisAp W jusunsnipe [e0g ¢ ] IBUNLRIEH ‘g 18n1sd ‘goH ouesse) (9
"(866T) 6.8-7.8
1 §¢ ‘Auvyofisg wy)y f Apnis ousfemied v ¢ grueul paonpui-juesseidapljue
pue uoissexdep rejodig @ ') USulWeRH ‘Y] ISU[R0Z ‘P WD “TH umrsodg (§
"(0002) "D°Q ‘uoIBURISEM
“UOIJRINO0SSY OLIBIYDAS UBOLIGUIy ‘uoisiael 3¥91 “p2 Wiy AI-WSA ‘SI9pIOSI
TeUS JO [EnUER [E0TISTIRIS PUe JsouSer] : UORO0SSY JLIjenjodsd UedUsWY (¥
*(266T) 226-S16 ° ¥S Flupyofisg usp yoiy “sisayi0dAy
uoissaxdap Iemose,, (e 10 ‘g eqdwe) ‘Y Sunox ‘5g s1ahep ‘SD somodoxs[y (g
“(€86T) 0Z-T1: Qp1 Aumpydfisd pwy 'sodL1quis 2418
-sa1dap ooxyo pasodoid Jo A8o[oyiedoyossg ¢ JopIOSIP STWAUISA(] © SH TedstIV (3
"(L26T) ££21-2231 ° 981 Aupeyd
-fisg r wy "dnoig aanosge Iejodiq SYI UT UOISTPOUL 10] BLSILD SuTjepIRA ¢ 19D
-10STp OTWAWIOPAD N TR ‘HY Teuiuesoy WY uerfpasepuel ‘SH @IASMV (1
B X

‘G RYET ¢ L ME OB L TERIHEN D

WLCTOD S EUETALTHERZEHBWHSTRY LI TERY
SN BTOMFENNLY 2P UG AFIEWTEY
LEOHERDLE MM DL NCIHRSHE 0 22 HF MO N
SHREHLEY JEHIFFERYOY TR2CEATIG T LT
BEZ 0EIURMEROEBHOI XGRS OBHAY O S eTEO
HEIEY 2 G M 0T TSI ¢ T 2 @ TSPV "2 DU R FREH,
WE O3 SEHFEWN 9 CYWHEDEOFT P20 eI ALIEL
L@ ~AATEES] —~AATHC CYREZ T ORERR 224
A GEIEE > R 22U XHYEOTAE S qULAITAH T %

—LATOCCE UBNLRFHE @MLﬁ&@@th@;Eéﬁm
EgRumyy -

ML ULLUBHOI BT ONETEHOR TURMEY
AL L YERGEIAGISHF IR I SHE IR ¥ 220

991

—230—



(1002
195000CI0 : () A%y 184S oseqeie( ouemyoo) A[Sp[e passaidsp Ho“ o@mw
-e1d snsisa juessaidopiuy : y S[eBUNYSIN 'V UYIURIUBAIS ‘J UIBINIO]] 3 UOS[IM

"(T661) 0% Mo ‘ssaid 921d ‘gS VA
9189y ‘NI suIqoy 4q ‘p2 ‘Apnis eale JUSUNDIed S180[0nuspids U], ¢ BOMDUIY Ul
SISPIOSIP OLIIBNIDASJ U] "SISPIOSIP SAIDSYY - £d JeaT “TIN 30n1g ‘W UBWSSIBM

(8861) 618-S18: &FI

‘lgpryofisg £ Wy “juswIiesi} pue ‘AIPIGIouIod ‘Sysil ‘sejey ! SSURIMUILIOD AT

T eTWIAISAp Jo A8ojorurspids ai], : T OHOLd TN @20y ‘T J8oT ‘AN UBuIssIapm

(£002) 29I-T¥1 © 281 TLupiyofisg f 4g Telr} PRIOIIU0D PSSTUIOpUET “purq

_3[qnOp ‘[RUCHIBUISIU ¢ BIUBWI SN0€ JO JUauiiesl) s\3 Ul ogadeld 10 suopiisdsu

snid SISSHIQRIS POOI :Te 18 ‘g ®BILIA T sukisnfny 'J UBWISSOIH ‘NI UIeylef

"(1002) 281-9.L1 * ¥¥ fibojorqoyofisdosinan

UOROJB] [RIGRISD JUSs pue uoissaidep Jofeur iim sTusned Jo osuodssi Jusul

-1B9I7 PUR S3INTEI] [EOMI) I'[8 19 ‘S NQOULIoN ‘T feuey ‘I, emeing ‘H ejnyseurex

(866T) S9T-LGI : 26 ‘PUDIS 10¥YOAS] DIy "SposIds salssaxdsp 1ofeur

yim sjuened Apepie un sumrerdiun pue ueidoeufiul Jo A197es pue L0eoUle Ul

JO Apnis pUNQ-a[qno( T8 12 ‘T 18897 ‘dr Sexrey) ‘T yosuswiodd-[ofndg ‘F Tousyy,
, "(£661) 2ZTI8T-0081 - (21)

OS] ‘Aur0ryofisg £ Wy 9SessTp S JSUNSUZ[Y DUR RIJUSUISP IBMOseA Wl surojduils

oujenodsd jo vosmedwiod ¥ e 19 ‘UM USTH ‘HIN IORB ‘SH uias] I 122)ng

"(686T) ¥$22-027 : 651 ‘Auoysfisd 1 4G "A[1Sp[e oY Ul BIURJ - 3] SU01g

"(200Z) TOLI-1691:G ‘BriEqbiioiEy "D

NREZHE TSN | (C BT LM O [ESS © £ "B YE
T(P66T) ¥2-60 1 Z9 ‘10Y0AS UUD NNSUOD [ MITAST daTeUenD ¥ © UOTS
-saxdep oujenIag 107 sjusuriea; eoosoyaLisd Jo Aoeoqyd T YIBeNHOIN o w8008
(6261) £98-222° 18 “ET#Y FHETOTHRCC I VEHE

"(2002) HSTI-9PTT : 661 LerDryd

-fisg £ wy "A1eTes pue £5eOIe Jo uosiedurod psfjoijuod-ogsoerd ‘purq-s[qnop
V ¢ eiieul 2IN0R JO NISUNRAI] I0] [oplivdorey I0 suopuadsll Upm JOZIIGRIS
POOUI B JO UCTIBUIGUIOD '[B 18 ‘v 0j0uIey( ‘NG Tuseyd J UeWwssold ‘S sydeg

671 BHYLOEEE HIHY

(87

044

(9%

(v

v

€y

A4

Iy

(i
(6¢

(8¢

“(GS6T) 10€

_187 * 10T ‘208 1uspy [ "9Fe PO W ISPIOSTP [ejustl 70 £1095TY [eInyeu 8Yg, : W uloyd
-(186T) ¥G2-6¥2° &% ‘POI WOSOYDASJ "SuI0jduIAS

eotfojoyoLsd jsed pue JUSImMD pIjei-TomelaI] Il ¢ 130UED pSdUBADR UM
sjuetyed Ur UoLUT TeoiBojoyo4sd Jo ssIpnis aaneredwog © [ puefod ‘W quinid
“(5007) W ‘¢ OU-T0T ‘T X (B LERGEOZHELE (H
SUEAMGEERY) SHEXONSE | BEHEE SEET B RN
“(616T) 167-€82 : 17 “Udf 104m5N M0WYOMS DO WO Areuury

-axd v ¢ sisoyo4sd aarsseidep OlUBUI UO Qoum.ﬂmm@ asurdazeureqres JO S109JJ° o1
-pejhydoxd pue STUBUI-TIUY T8 19 ‘H cr0umsIely 3 SNoU] ‘Y OJ0UWINSTH] ‘L rUInQ
(2007) Wi ‘RIRINE ‘6.-89 ‘d —4£2 £ YEROEH

PEY (BPEY FHO8) HROSHEIBN YEEM Fvi
“(966T) 98Z-¥SZ : 1§ Furpmyofisd uyD [ AIepp U3 Wt BIULAYISAP JO

JusUIjEal) SUNAXON] B 1° ‘T SUousZig ST W] ‘d pueuead(d ‘S IB1A0N
. “(¥86T) 296-6S6 : Ty Aurmryd

-fisd 125 Y04y "Z861 01 o.wmﬁ SSTIIUTIUIUIOD 991} Ul SISPIOSTp orgenoAsd Jo a0ud]
-eas1d qUIOUI-XIS e 10 ‘PIg §D ISZ[OH 75y IS[YOSLL, ‘AN uewIssiopm “If SIRAIN
(286T) 2Z¥1

e © 11 ‘Auoayofisd £ 4 -38e pio Wl uorssaidop jo SUISHO [elo0g - I Agdmw
“(1661) €I-€-F ‘104M8N

ALy01Yohsd Hpusn ‘uotsseidop of-o7e] Ut Adeiay) SAIS[NAUIOJ0IIOS]E JO APNIS
oysemieu 2apoadsoid ¥ 1§D oYusqny ‘sip wouIoy], ‘f wesoy ‘HY WESIA
“(¥661) 9L1

-601 : 1g] ‘Auwyofisd [ Wy -gousmadys SIeak (g JO MIARI Y ¢ saposids opreut
anoe jo AdeIoy) SAIS[AUCI0IPSY : gd IS ‘Y wieorg ‘g oolewpmiy
(§66T) 22-19 1§ AummydAisd D UUY

-arepdn Uy ¢ AISp[e 9y} Ul BIUBUI JO qJuourefeury : DY Sunox ‘DI UEPUBYDIIIN
"(Z.61) 0£S-€3S - 071

‘Augoryofisd £ 4g A0SRy A[ure] ® JNOYIM pUB M syuenied Jo Apnis sanjered
U100 V' | SSOU[T AIsS2Idep-onuely : 1If SSWIL ‘(r ey 3] 2A9L] ‘[ ZOUMIPUSI
*(0002) TI-€: (£11ddng) 19 Auo2ydfisd

27 [ "eTUBUI DLITRIIR8 JO JUSUIIRSI] pUe ‘f8otona ‘ABotoruaepldd : WM PERUCTIN
"(L661) T0S-L6¥ * ¥SI ‘Rag01Y0

-Asg p wy “uoissa1dap Ienoses PAUTSP-TYN - DA PZE(E ‘nr sAel Yol URUYSIY
"(8861)

$17-C07 : 1§ ‘10YOAsd wLouqy [ “ISPIOSTP ALY refodrun Lreuriid yjum sju2
-1ed jo Suudsje a3 UT BRUAYISAQ * LI s8R T AYsurq ‘O HTe0 ‘Nd Wehl
“(£002) 649-129 €S “@“d.ﬁoaw& j02¢ “uoissaidap Iejodig JO

(L8

(9¢

(s¢

(¥e
(ce

(z¢

(1€

(o€

(62

(82

(22

(92
(52

1§44

(€2

8¥1

— 231 —



A Tactile Display System in the Use of a PC
for Individuals Who Are Deaf-Blind

Masatsugu Sakajiri'4, Shinich Okada!, Kazuyuki Ito?, Atsushi Sadakane?,
Naoki Sugiyama?®, Hideo Tomita?, and Tohru Ifukube?

! National Institute of Vocational Rehabilitation, Japan
2Research Institute National Rehabilitation Center for people with Disabilities, Japan
*College of Science and Engineering, Tokyo Denki University, Japan
4Research Center for Advanced Science and Technology, University of Tokyo, Japan

Abstract. A purpose of this study is to develop a sensory aid system for totally
deaf-blind persons who are not Braille users. We developed a tactile display
system and also designed special font style for the display. In this paper, we
evaluated the font style as well as the tactile display from a viewpoint of the
character identification test. It is found that the percent comrect answer was more
than 90% when ninety-three characters were presented onto the display. This
result suggests that it is enough to enable the deaf-blind to understand the pre-
sented characters using our tactile display system instead of the Braille display.

1 Imtroduction

Although sign languages, finger-spelling method, a print-on-palm method, a tadoma
method, and a finger Braille have been used as the deaf-blind communication tools, it
is restricted and difficult for the deaf-blind without an interpreter. Furthermore, the
acquired deaf-blind are likely to only choose a print-on-palm method because it is
difficult for them to master the other communication skills. Therefore, it was almost
impossible for these persons to access communication tools such as an Internet, an e-
mail, and a printed Braille. The communication aids for these people have been ex-
pected to be designed using advanced information technologies. Though there were
some preceded studies (1), (2) regarding the tactile display for the blind, there was no
device for the deaf-blind PC-users respect a Braille display. We have designed a tac-
tile display system that can present Japanese kana-characters instead of Braille. In this
paper, we described the tactile display system and evaluated the font style designed
for the display from a viewpoint of a character recognition test by the deaf-blind.

2 Tactile Display System

Figure 1 shows the tactile display system that we proposed. This system consists of a
tactile display unit, a mobile phone type switch and a cursor key, all of which are
connected to a PC as $hown in Pigure 2. The tactile display is constructed by ten tac-
tile display modules (Graphic cell SC5) developed by KGS Corporation in Japan.

K. Miesenberger et al. (Bds.): ICCHP 2004, LNCS 3118, pp. 1129-1136, 2004.
© Springer-Verlag Berlin Heidelberg 2004
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1130 M. Sakajiri et al.

Tig. 1. The tactile display system. This system consists of a tactile display unit, a mobile phone
type switch and a cursor key, all of which are connected to a PC as shown in Figure 2. The
display has 8 x 80 pins arranged at 3 mm intervals in a matrix.

Each module contains 8 x 8 pins arranged at 3mm intervals so that the hole pins are
arranged at 3 mm intervals in a matrix (8 x 80). Since 8 x 8 dots are used for each
character presented on the display, it can simultaneously present ten characters,

The tactile display shown in Figure 2 is presenting characters “DISPLAY™. An un-
derline of “S” represents a cursor, and the end of character on the display represents a
space. The details of the fonts displayed on the tactile fonts are described in the chap-
ter 3 and 4. Although the mobile phone type switch was designed in different way of a
keyboard, it is useful to write or to edit sentences. How to use this switch to input the
characters is as follows. When you press a “2” key, “2" is shown on the tactile display
When you press the 2 key again, “A” is shown on it instead of “2”. When you press
the 2 key again, “B” is shown on it. When you press the 2 key again, “C” is shown on
it. When you press the 2 key again, “2” is shown ogn it again. When the character that

Fig. 2. The tactile display unit, the mobile phone type switch and the cursor key. The tactile
display has 8 x 80 pins arranged at 3 mm intervals in a matrix. Since a character shown on the
display uses 8 x 8 dots, it is able to show ten characters on it. The tactile display in this figure
shows “DISPLAY"”. A under bar under “S” is a cursor, and the last character shown on the
tactile display illustrates a space.
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you would like to settle is shown on it, you have to press an Enter key to settle. Then
the character is inputted on the word processing software in the PC and is shown on it.
Before you press the Enter key, any letter is not settled.

How to input “DIS™ is as follows. On inputting “D”, you press a 3 key twice. Then
“I>” is shown on it. Since you press the Enter key to settle, “D” is inputted as shown
on the first character of the tactile display in Figure2. To input “1”, you press a 4 key
four times. Then “I” is shown on it. You press the Enter key to settle, then “1" is in-
putted after “D”. On inputting “S”, you press a 7 key four times. Then “S” is shown
on it. You press the Enter key, then “S" is inputted after “I"”. From these operations,
“DIS” is inputted on the word processing soft wear in thé PC and is shown on the
tactile display. In the same way, you are able to input “PLAY" which is the rest of the
characters shown on the tactile display in figure 2.

A line under “S” on it is a mark of the cursor. You can move the cursor by pressing
a Right Arrow key or a Left Arrow key. When you press a Back Space key, the char-
acter before the cursor is deleted. A symbol that is the end of “DISPLAY” on it is the
mark of a space. When you press a Space key, a space is inputted. The mobile phone
type switch has three inpuiting modes that are the Japanese kana-characters, the Ara-
bic numeric (including the alphabet) and the symbols. The Japanese kana-characters
is a kind of Japanese phonogram. The symbols are ASCIleAmerican Standard Code
for Information Interchangee characiers which do not include the Arabic numeric and
the alphabet. You can change these three modes by pressing the Mode Changing key.
All keys on the PC are also available. Since one of Japanese screen reading software
which name was WinVoice was improved to connect this system, the display is able
to show characters on the tactile display. You can use the PC in full keyboard by
using this tactile display system instead of the Braille display.

3 Designs of Fonts

We designed the fonts of ASCI code (JIS X 0201 Roman standardized in Japan). The
characters in this standard consist of the Japanese kana-characters, the alphabet, Ara-
bic numerals and the other characters for example a dot, an asterisk, round brackets,
and a tilde and so on.

The tactile display was designed 8 x 80 dots in a matrix to present ten characters on
it. Though a character can use 8 x 8 dots in a matrix, we designed a font in 7 x 7 dots
in a matrix, The two reasons are as follows. First, since the under cursor which is
shown in Figure 2 is used on the tactile display; the lowest line is occupied to present
it. Second, spaces both side of a character are needed to distinguish adjacent charac-
ters.

All designed fonts are illustrated in Figure A-1 and Figure A-2 in the appendix.
Figure A_l illustrates l‘AY" NB”, (ﬁC"’ HD", ME!), IOFH, th!)' C‘HV” “I)l' ll]l” “K"' UL”'
((M’)’ llN!" NO"' HP"’ IIQ"’ I(Rﬂ’ llSil’ DIT", IKU)" “V”‘ UW‘H, llx”, 4‘Yv" NZ", “0”’ ‘11"’
oan, e, egn, vsr, c6”, 477, “8" and “9". Figure A-2 illustrates the symbols which are
ll!),, “#"' “$”' “%)1’ “&!l’ “(“' ll)l” (‘*l!' H,", ((.”’ u_n' “,11' “:”, “;"' u?u' “@H’ ll[“, “]H’ “Al!,
“-QH' “" “’ “l", “}H, “~17' H!"’ IIHH’ “<’7' “>H’ “+"' l‘=" and “\". 'I"l.‘e fOﬂtS of the Japmese
kana-characters and another character standardized only in Japan are not mentioned in
this paper. The small letters of the alphabet are omitted due to limitation of space.
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