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1. 7~2. 5GHz HH{EMEF B DB G

BEE

{47 B4R &% (LNA: Low Noise Amplifier) OFFFHIFNT, LA BITHILT & 72 FIEITFIAE,
NF (Noise Figure) 72 & D3 R—3% > b L~V DORMEZ b L, TOHEA 2+ 25 ik Th o
t LML, a2rR—3r MEEOREIIKRENEHE: 2 2, VAT LR LDz L—a %

BOEOVRHELNZ EIZRHLITND. fill, F1/3T7 A—X O & B — LV O 23 ) E
L, VAT KFHIERER b 2 AR — R N EHlERER & FRRRE ORI TITA A L) IT /o T .

ARFZETIEa Y R—F 2 b UL ORHli 24 &, VAT LEMERHEC, HOTEORFI N T2 5 2 L
% 1.7~2.5 GHz # LNA OfRE THEEL7-.

F—U— R [RHEEHEEZE, LNA, NF, ## LAN, EVM, NOAA, ADS, Microwave Office

1. FARE

1.7~2.5GHz 7 DIRHES IR (LNA T X 54 £ (NOAA), B Eh AR, M4 LAN 72 SIS &,
VAT AOZAFREE RO HEEREEE TH S, —KIZ LNA O CIIFIEOMEEHEE (NF:Noise
Figure) 72 &0 a R —3 2 MLV TORMEFEHTIZ 3 272\, FrEOERN THITE T & 7554
M. Loy LEBRICIE LNA 3B OMIESRICHERE L C, AID EHit%, 7 VXNV E TR 2T
2o, HE LTI T — & i L“Cmi‘mTk?“/\é‘“C%Z) AT LFEHlIZ LNA OF%EE:
fﬁbb )%Zoc‘: BRI O KRIE7/2BIE & 72 W SR B RTH. LN -T, aryFA—R FL~Ld

FREF, FHIELRE DN D 2 AT AR N A BLD AL D Z & DRI 2 E o, Fﬂﬁ%iﬁ?ﬁ%%ﬂ%?éjzf
E%“Cébé. AWFFETIE LNA OFFHZ2 T AT Ay S 2 b—& LA LIZREREY — L2 i, £
aVR—FR Ly N AT Y Z L RE 85 AT LAHEE TR TX 205307,

2. BAERKSI2L—HIZ e
2. 1 [EI&HERR

LNA OFEFCIEmE BRI I 2 b—2 2 AT 52, OFHRGEREHEX 52 &, OFFxEt
VAT AREDHE SN TWAZ L, 2525 &, ADS (Agilent), Microwave office (AWR) 73 &3
B L THITFoNns. AFETIZZDO 5D I 2 L—F22HH L THERL kLT,

LNA 3 JE¥ 5, NF, flfS42%E 35 L, HEMT (High Electron Mobility Transistor) 2D k7
VUAA D EE %z, {12 EP-HEMT (Enhancement Mode Pseudomorphic HEMT) ~ <>
24, #%EZ PHEMT ( Pseudomorphic HEMT) - MMIC (Microwave Monolithic IC) Z1{#f L 7=.
FENENOEERMEZR 1IRT. £, Hix REEOMAG O Z T 57280, Ak L %EE R~
DI EIZERL L, FHEERFET SMA (Sub Miniature) 2 17 # Z W THEAG L=, 5L FR4 %D
Imm JEOH D% HAWT, FiibA 77 hTHEELL., EmiodZ/ 7 Keld 0.5mm ¢ OET T L
7=.
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z1 FI7UTVAZOFEEE

Transistor, Structure Gm (Typ.), Gain(Typ.) NF (Typ.)
MMIC
TR1(ATF-54143) | EP- HEMT 410mho (Associate Gain =| 0.5 dB

16.6dB at 2GHz)
TR2(MGA-7154) | GaAs MMIC on 15.9dB(at 1.9GHz, Vd=3V, | 0.8 dB(at 1.9GHz,
P-HEMT Id=10mA) Vd=3V, Id=10mA)

2. 2 Microwave Office IZ X Aa%E

Microwave Office(ver.7) TaXafL 7z LNA AKX Z X 1 (239, /Ny 7 T3 1608 5D & JE K
FoTEAEEHA L. bT U UAXO Y —ZAl21E MSL (Micro Strip Line) # 2% L CAJFE R
E L7z, ZORBIZATE EZRED 2 DOBEKTTETCNDIN, BAEWMITIC Ay T T ORTHEL
7.

1. LNAFIEK  ( Microwave office )

V3al—varyTELNEEREEXK2 (a), (b) [ZRT. 1.7 GHz & 2.4GHz [Z8BWT, ZiLEi,
Ff31%30.72 dB & 27.94 dB, NF X 0.68dB & 0.60 "5 67, L TEREKITWTNE LLLEE

10



o TR, HEiESRE LT8RV LN Gho T,

40

35

30

25

2.

2.404 GHz
"... /|27.94dB

Gain

[~-DB(SE2. 1)

LNAMGAT1543

-8 DB(GMax())

LNAMGAT 1543
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Noise
| -@ DB(NF()
LNAMGA71543
E-Q-DB(NFMin())
LNAMGAT1543
i |1704GHz|
§ |[os=rdB 2.407 GHz
] [ 0.6004 dB

Frequency (GHz)

(b) & (Noise) HpiE

1 2 3 4 5
Frequency (GHz)
2 (a) Fl#F (Gain) HriE
I alb—g VEMEREE ( Microwave Office )
3 ADSIZ X BERE

312 ADS (2005) Ta%at L7z BB X 27~

Z OEKIXIE Microwave Office T FH L 7= [0 X

DRERAFNTA—=FZEFELbDOEMHEHAL TS, SNTA=FHE LT —F 77 A NVEHEHA L.

RY! . ] —J |
71 i rl; Tem
c c L c Term2
cl v o G Num-2
TenG=100pF c=nopF § L . C=10GF 7=50 Ohm
Term "
! Mo E i
Z=500m 5 L6 B
L R= — 3 re
= c R=
malk
C=100pF
—|— Sus=MSw" C7 -—
c C=82pF c
o L 5
= g2 =
¥ TO CR2pF T
R s = R
¢ sz — DR-’
c gR=10Ch'n 3'*5‘0"" S Retoom
C=10F )
. S
ET
M Subl —3
= = H=1mm -
= E-47
@ S-PARAMETERS Mur=t
Cond=1.0E+50
5 Param HuE3 9034 il
P1 T=0035mm
Sart=1.0 GHz TaD=002
Stp=50 GHz Rough=0rri
Sep=
3. LNA[EIEEE]  (ADS)
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K FZT-OfEIZ Microwave Office & ADS & U T NH A LAF a—="F Chifb L TRD7=., Fa—=
> 7¥eENT, ORBOFEZ T 5, @1.7~2.56Hz # T+ 7215 (025dB) LIKVNNF (<0.8dB) #
55, £L7-.

KAy Ialb—ya rOfiRA27RT. FIET 1.7 GHz & 2.4 GHz TENFH 31.6dB, 29.5dB & &
VMEZ /R L2, NFIZZZ400.7dB & 0. 59dB EARVMERE Sz, Z OfERIT Microwave O0ffice T
BONTFERLIZFRILTHS. 2O -oD VI 2 L—X 3EEKRRORIKRE 1L, Z03EERIC
REREBEWITRNWEWZ D, 72720, H< ETHARMIED INA DG L~ (BN, 137 A—
& Flfg, NF) OHEGERTH S, M5y Ial—aryTHHALESRETR, oo ozx%, HikEH
WCHERR L 72 [BIBEFEAR (40x40mm) OFEEZ7/RY . a7 XX SMA Rz x 7 % Z2{#H L7-.

m-1 m3
freq=1.700GHz freq=2.400GHz
dB(S(2,1))=31.665 |dB(S(2,1))=29.523
35 . 3.0
m3
30— L 25
5? 25| 20 =
N M
%) 3
& 20— 15 5
©
Y
10 \\II‘\\\\l\\\\‘\II\‘\\\\‘\\\\‘II\\‘\\\I 05
10 15 20 25 30 35 40 45 50
frea. GHz
m2 m4

freq=1.700GHz|  [freq=2.400GHz
NFmin=0.707 NFmin=0.597

4.  FIFE, HEERE  (ADS)

X 5. LNA [A]H& 5K

12



3. I IMVEETTIA VI DA

612 LNA OFHBIZHVW =7 ¥ % v RF #(5 > A7 LAl Ok %27~ 3. RF X7 M55
425 (E4438C) 138k 6GHz, RF ZF#iE 160MHz D X—ZAN R = R L—F & H D,
AE D LNA O v A7 AfEliath iR LAN #i& 2 #H L7-. TEEE802.11a/b/g 7 A ME 5% PC
225 @ Signal Studio ¥ 7 =7 THIEI L € E4438C L TAER L=, Edmsmix, 7v—2ofF
v, EHRGHA  64QAM, 2 RZF . OFDM, 7 —# L— |k : 54Mb/s TH 5. LNA~DAT L~ Lk
HUE SO R PC 22 Bl L=, LNA O E BT~ 2 MG ET FZ 4 % (89600S) THEF L
7. 89600S #HW\TEy L~V TOEH - Rt TE 5. WEREEROMBZ 7173, KX

T A LSIERBE I Sk y U —Z{bshTnd b,

RFRIMIVIES S 4R

E4438C-506/417/400/
601/005/UNJ
Agilent

I 9

RNIMWAEST T4

P (DUT) i====dI896005/041/288/304/

202/89601A/200/300/
B7R/B7W
Agilent

F 3

HEPC

6. 7 ¥4V RFWlIE v AT LaHliskBeEE Ok

< O EER AR

TIOXIETT FTAY

—

7. T VXL RFBEE AT LGRS E O]
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%] 8 IZ TIEEE802. 11g OFDM N— A DAL 7 +—~ v rDa v A X L—3 g OEFMEEZRT.
Ky MINAHE - IBEE b~ —DT OV —27 VNTHERRMEELEZLTEY, ZTEo EW (Error
Vector Magnitude) 2X/NEWZ ERD. K912 chl @ OFDM EWM AXZ7 hL&ERT . AT ML
48 X U T 4 M Yy hOB2ETHS. ETCOFTHRy VT E My MEEDOEHEWM X1 %
ITOEIZIMA TN 5.

(=)

Stop: 26 carrier
TimeLen: 41 Sym

Sto 26

X8, avAHL—vay HATITTA [X[9.  OFDM EVM ZA~7 KL

X1 0IZ2ROBE“EREAE Y OE LT — % 2R3, FH4 EW (3-43dB (0. 68% rms) & /&
V). IEEES02. 11g M O TIXY 7 v U T, 7L —L4, X7y 2K TESL LI EW RS, 5
— & L— | 54Mb/s TIE-25dB LL F Gt iud7e Sy, EHESN TV D, JIEMEITZ D% 18dB
TEboTWah. 7o HLEREERZE S +/-25ppm (+/-60kHz) LN & 9 BN 8 4 728, HIERS 1T 34Hz
LIV AR vy T R S RIER R A 7208, HERSSLE-0. 24ppm Th H o 7.

Enhd
PilatE Wb

00010100 00010000 0Of
01010100 010 I

K10  efRPEEsgey hoES T -4
4. ARY MATF T4 FIZ L B

14
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THEE RO R I 2.4 GHz 858 LAN(IEEES02. 11g ) HONRTR T 7 o7 FHRE L TN DH. ALY
MVTFZ AW (Agilent, E4407B) ZHWNTRAIFG AT MVEMENT LT\ D23, JEWEELPH 2. 43~
2.44GHz, VBW (Video Band Width) = 3kHz, RBW (Resolutlon Band Width)= 3kHz OHITESMHT, 2
K‘ﬂ’“&ﬁtt (S/N) 138 14dB B 5. fENTHEE 2 LT 2 720I12IE S/N 2B IZH ES 50BN H 5. A

T&EH L7z LNA & AT M T F T A4 D AR — b IO AHT T, ZEAXXT MAVERE L &

% S/Nix 32dB iz EL7=.

M1 11022 AT ARKROFMBRE TS, A7 FLTF T A B E4407B D HEKERE & L T E4446A
NG ENTWENRZ I TV T F 2N LT S/N 2H) ESEZ6DTHD. E4446A DT TS
HEHTOHENH Y, [FERIC 2. 4GHz T OZE AT "MVERIE LT, W7 U 7 > 7 ® OFF KfiX S/N
I% 14dB TH Y BIATD E4407B LRI U Th o7, Nig 7'V 7 > 7% ONIZ9 5 & S/N X 29dB (288 hn L,
PEREDS A E L CWA Z & brolz. ZOHEGERI G, AU Tixit L7z LNA TlX E4446A DN~
V7078508 S/NIZR 3B L TEY E4446A 587V 7o 7 L0 S/ND L W7 7 o 73 3EH
TETWAZLERNDIholr. R2IZAY MHIEREOF & DA RT.

Coaxial
2.4GHz Cable
Antenna —
N-SMA
SMA-SMA
Adapter Adapter SMA-N
Adapter
Spectrum /
Analyzer LNA LNA
(E4407B) (Pre) (Post)

11 MR LAN 215 > AT L ORI %

#2 247 MVHIEE

Item A~ hVEET) (dBm)
Condition E4407B | E4407B+LNA E4446A E4446A (with pre-Amp)
Peak -96 -73 -96 -96
Noise Floor | -110 -105 -110 -125
Difference 14 32 14 29

5. beh&
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LEBHE, BIMAERR EOZEMICHEHEND 1. 7~2.56Hz # LNA ORFH A2 EEE I 21 —%
TITW, a v R—2y FHIEE X, %)L RF BEV AT ATIHMTH 2 L 2R A7-. ADS &
Microwave Office lIZ XAV I 2 b—va VEWTNLEZEDORKETH Y, FIFSIE 25dB LA E, NF X 0. 8dB
PAFCTHotz. _XT MUERT T T A4 I X H8HE LAN (IEEE802. 11g, 54Mb/s, 64QAM, OFDM) o FFAfi
TIX EWM OfE1X-43dB & FEHI12/h& <, TEEES02. 11 MH ok aimie Lz, £/-AXT vV T+ T
A PITH T THRIE LI ALY FLd S/N T 18dB [f] | L 7=.

AW LY, OSIRTA—ZRHBA/RNTA—FOREEREHNT &, QR LA 7 7 b &S
ricEN N - L @ADS X° Microwave Office 2 FOFEE S I 2 L—F & H Z &, TIRIEHH
D LNA OFFNTRETH Y, SV RFIBEV AT A TREHRa VR—% v FHliNT2 5 2 &
Doyinotz. ZOFEL, BEHGFAE— Ko b, AT AFHliE 02l L— g v h EIZzh R T
H5.

Eir53
ARBFFED—HEIZ, TRk 1 8 FER AR (AT (C)) Db & TIThhk.
51 F TR

1) HASER, el 22 RacIE A1 % LSI ERERHE > AT L OREEE, WAk 1 S 4 = HH
Bkl S, pp. 273-276, (2006)

1.7 — 2.5 GHz Band Low Noise Amplifier Design
Koyu Chinen

Department of Information and Communication System Engineering

In a design of Low Noise Amplifier (LNA), the component characteristic, such as Gain and NF (Noise
Figure), is optimized by measuring these data in the design stage of the component. However, measurement of
the component design stage demands complicated correlation with a standard and with the result of system level
measurements.

Recently, more accurate device parameters for LNA design became available, and RF simulators became
more reliable. Therefore, it is possible to first perform the system measurement, in the stage of the component
design, without measuring the components characteristic.

This report evaluates 1.7-2.5GHz LNA using a digital RF communication system, and it explains that it is
possible to terminate the design, without measuring the component characteristic in the design stage of the
component.

Key Words: Low Noise Amplifier, LNA, NF, Wireless LAN, EVM, NOAA, ADS, Microwave Office

16
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FHRALBRERF I v A v DEAZE~D): A

AL EHL

AWEIE T8 (ikematsu@okinawa-ct.ac.jp)

HE

AR AEEERERNTFTH LI v R A > (MidkinesMK) L & OBRIZ, ZHETICEL DX
BeHmEENnTns, MK 2 v Vv —RNA & XU T EORBL~UT, & MEOZFEEOEIT
EHLTWS, 22T, Texld, MKXGWZ > 7 ETHDHOT, MEHFICHTE 7= MK # )7 g
ZHOA T, ZhEMETDHZ L 2ilAl, VX E=U N HROHURE A G O 7o m B R
ik EYE (ELISA) ZAHANL T, EBEAREEIC I VME L2 A, 1354 DRFER T T 47
DI MK L~UL23K) 155 pg/ml THY | IS0 R A7 « LoUL8 500 pg/ml THDH Z &7
bholz, ZOMRBEZH LT, RAOEEE (150 4) MiE+H o MK L-~uid, FHLL EF LT,
By NAETZ LV EORBREFEIX, BED 8T% Tho7T-, I, Bl TIEAT — o B i 61
WHMK LSRN ER LTSI ESbhoTz,

— 5. N THAMEFEICBNT S, P MK LU ERLTWS Z ERnbhoTz, M
MK (TR FEOERIE 2R T AT —VIchbbE T ER L, 72, BEFEO PR T L MK L~1
EOMBEFRI L Z A, MEHNICAE Th o7,

BRI R CE UL, 2R T 2R b E L RDBETH D, For D HEYIE, REDRU,
L bl 5 CLRMEMnE 2T 5 2 L Th o, 2RI, REFEATET, P THECTTE
b0 HELTND,

ARILTHILTND MK L, ZOBEMO—FEFTH D, EE~—h—L LT, 2k~ HT 52
L. EBIZIES TR E LT, BIREO X —5 Y M D AR EIE L T 5,
<F—U—F>Iy Ay (MK, el B~ —70—, BEREEaERER (ELISA)

1T WIZ

Ty RIA L, 1988 4F, PR S D ¢DNA 7 2 —= 72 L0 RS-, PRYEIEEAL D 5L
& ECRENFEINDIELRTOFICEYMDIAEIZ L o TEHEREHIZHIBRTVRHLOTIE? &
WO TATTINBAZ == RBla ST, EERIC 1 5720 o T & 7B a3, IRPEg e o
HIfE D —>Td 5 HM-1 MO M ~D /3% b, 48 Fifij & ©°— 27 & L C—ilato R BEX%
RAEY, v URAOFERBRICET 5B TH, T OFRBURRUTKIS U TIRAETREINC R bRV FEE AR
L722, Z®invitro & invivo ®FE LWFESIZAIRTH Y, AT H (midgestation) (ZFHT 5
YA MIA L EVIERTI v R4~ (Midkine) &4 b7,


mailto:ikematsu@okinawa-ct.ac.jp
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AFEI TIE, BRI DHx 72X R A WFFED T THRIAZ WA~ DISH O R Z R Y . BRA
DFENB/NROFE~, SHIZEBRDBENLE NI AZ A VTR L THETL,

1. EZWoHIR

FEZKNIED X HIATONTWDDTHA 90, 2k, TR T, FE‘E%E’J
D, Yt 208 LU C R OMTEHERSCAR (N A7 2 —) ORIBERZERIL, BIEIC
@Lf SHEFHNTIEMN E D B L, S HICYE SNIAEARD DEOHERE (LT, FFEEE L TAT
—VeEWN9) ZEET LI LI ENT,

W, — A2 L. fRx RERRZ O CIThit T\ %, mzi aﬁ JiffEE 2 1% X SR iRE
KRG EE M, ERI AR, LRI R S Th o, XL, HETORIK & R34
HENDEW) 2 O00MBESER S H, £1-, thoREIZH, BS @%Jkrﬁ%%ﬁma“é &’éﬁ e LT
%i@@@?%@wmﬁﬁﬁbﬁgmﬁﬁﬁﬁ%éoik\_@%@%&ﬁﬁmt . 2T IR AR
ST ADSHEMNET, B CTORERORPL B> TN D EEZ LD,

2. Ty R4y MK O

Fern, BOEAZM~NCHLEY ELTWDHIONR MK ThHho, LATIZ MK OR%%E 20 %
SAEOHH TH D IBIEHNTEANBL X X0 EThH D,
X IV ADHBRMETHDL LT ) A VBRIZISE L THEGND X R IVETh D,
BIROK) 25%DHIHNET I VR TH D &0 IR Z o,
5208 —SHhEh (10D AT A LR 2HT 25 &\ YRt % R,
T4 A e 7 4 (PIN) EORFEPLTNT, ZO200X L RI7ETT77 IV —%2KRT
%,
AR ENCE L TREL 3202 BT A2 LN TE D, Thabb 1 RIEDIEHE, 2 MhikE#ER
F ORISR & SEm%iLﬁﬁkéo

UED X7 EE2FFOZ RV EE, INETICHESINTELT, 2<HLVHLDOTH D),

3. EZWEOTR

M2 fTRE B2 O —> DM & LT lEE~—h— BB IN W5, Fxe s, MK
THAZE~NEHLE S E L T0DDL, ZOEE~Y—— W) BHEICAL LD TH S, ENBAE
X —JEBENRHEE RS O KA ANE S, B~ —h—% [Eililuno< 5200, I3 BMENICH
Z LIRS LT AR LK 2WE D 5 BT, ENEERN I TITEEN L S REINIC
BT 2 2 EDNBEOFAE, BAL, FECAT — VR R THAIE Db D) EERLTWD Y, Fxr s,
R EOEMERZE A2 T O, L =T 5, TOMRERTIEEIC GOT, vy GTP
REDHEEND D, ZOHAOENRELS o TS E HEARATHET, BlHAEL TRV &
WOBRKEERETED, ZNERLEIIC, BHE~Y—I—bZDENRELRSoTNLHEETHLE VD
HEHIE LTRHHENTWDE D TH D,

ZITIE, S~ — D —BERO ED X D R CHRNLO EHF SN THD 00, LLTFD 6 fE %
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THD, ORADAT ) == 7 @AV A7 BEONALORMFER . @0 A DK (k) 2
Wr. @BADAT—2H, @BADIREOE=41 7, @NRADOFHEOREYZKO 6 IHE Th 5,
BEAFOES~— 1 — D% <X, ZIWHHE D@D A A= T b DHR% < | BIEIK CHBEIMEH ST
WhHa- 7= b 7aTArTEZ QL FIEOREDHELERT-0ORODAMICH A LD
WTWHBIRTH D, FFRR6HEBAF, WS OO HEZH T 72Dl @R~ — I —4%/MAarGh
FTHEALTHDENB, TR THL TR, bHAA L FEHEOIEE~— 7 — CHROERIZIGEZ 5~
— A —IIFEL TWRWVIRIL TS 5, BERICHEZ 5 IS~ — D —RAk S5,

oz, HEO, @, @b ORI RIZONTIE, EE~—T—IZKkbROLNTNDHHOD
Thsn, —BCHEIEE X, VhE<, BBEHDR L HRICK o TRAZRW LEMIBENS 6D
AT =Y O] L LTMEST LN TND, BLEIZE, A7—Y 01 TROTSZ EIIRAETHD
DT, Fiizp & O RMLE Z D AT —Y TORE RN, BROBRHFERLEZOND, LirL,
FFEIZ6 2 a-7 = b7 a7 A R PIVRA-IL, £7-, e (He L) 1ok 2 MK L LR IR
PEFUR CEA X° CA19-9 72 EDEE~ — 1 — O E, TR ATRE/ZR AT —T b LI, &0 &0 Pl
AREE WD AT =V T LBt Z R L T, REPERZAREL T2~ — I — b EEN TN D,

4. RAOEE MK

FRADFEIZDNT MK IZBET 2% < QAP ED LN TN D, #IDIZ, BEFOESE~— 1 —D% R
IR R & D Z LTk LT, MK IZZ RO TlE/A < FBBLL TV D & 5 FHED LT BT,
DI, EITEICRIT A MK ORBUCITER T RELONRH o722, 3, &Iz g Lz &
X EEICBIT S MK OEFHENEIZ 80%LL L (£ DG 90%LIE) OBEEIZE L 7,

MMz T, ZOEFBBUTHMMBRAZ BTN LWV ) RERFHER S o7, TIETITIAE GNRIE R
JeakEte) 1. HkER R, M2 HIRE, M. P, ASZAR. BEDOEIC R ATE, MR 2 EIT 0 LI
RAQEETRIT L0 2L THD, ZORBIT, WEWOERFT A T LB DD pb3 L)
IHEAR T & @ T 5, pb3 FEINHIEIS T- 13k & 78 FBFE DK 50% TRHIEIZ 72 D L vbd, F¥E & 1z
RBMRIZH D Z E W3 o TS, ZORFOFEE I L TH, MK O~ 7005 TORBLIE 80% &\

IRFITERNNTH D,

MK 1%, SZRFEEOBICEBEE IR T 5 &0 ) I E R WES 2 G35 2 L dbhot, ZokE
BT, ZAVE TIZRWVEBNIE W SRIZ 2 D ATREEDN & 2 D TIE e Win & 2 72,

2T, Fexi, T o MK Z2HIET 57201 @m&EY 27 » 7 ELISA #B% L7-, MK i,
B IRA (T 7BV AHTIL) v FECTEDOBEFORIINEARFESNLTNADT, By o—
VHURER D DIZIEF B NIBRETH o1, Fxlx, v¥Fhie s MKARY 7 a—FAfifk =7 k
Uptt b MK RV 7 a—F ik z st s 2 & TS CrlkERMIE R EMALTH Z LK
L7,

Torld, AMEREHANT, ETRADBIZOVWTHRF L, o7 e L TENRZORERT
T 47 1354 (B1E94 44, “oPkidl 4) LIEEFE 1504 (BiE96 4. Zotkba £4) o migH o MK &
ZHIE LTz, ZOER., @R T 47 135 4 O Mg MK JEEDOEHEIL, 154 £ 76 pg/ml T
HU., KLEVEOY T TH 500 pg/ml Bz 52 LiXRn ot AUk LT, 10 FEE O R
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#1650 40 (R, B, T FEG. KRG BB IR, B, RO ML FD) o X1 (T
& MiET MK &OBR ) (ORT LI ITRERT T 4 7 OFHEZ T 20 EED D TH 728,

s . | I TSR SRR (B . — b e e “
N
n= 18,0.71(0.47-1.28) L -—cees s " -
**
n= 30,0.77(0.58-1.24) temm memmese = s . B
+Z 1Rk
n=20.71(0.46-0.96)
L]
n= 25,0.97(0.72-1.70) " e meme = =
JF A
n=25,1.22(0.83-5.48) .. mmee e T . . .o ene
L
n= 12,1.33(1,02-2.28) “s see m . . .
*k
n=9,0.66(0.55-0.77) * seeene o .
Ead
n=5,0.74(0.65-1.14) "o
ok
n=19,1.19(0.60-2.44) LR e 00 . .
$L‘l
n=50.72(0.58-2.06) . e .
Sl 2B o R B : — )
0.15 050 1 2 3 4 5

MK (ng/ml)

1 iE & s MK 2O Bf%

BIZIE AEHERT T 4 T THZ DY 7 ADIhy- 72 500 pgiml % [t « Bt Of W EE (B~ h 4
T L) b5 e EOEAZ DEEEIT. BIKD 86%ICH D T Enbinols, TORRND
b, BEFEOIER~ — I — DB AREICER SN TNDE Z L L3RR | BEARILS D Z ENFHETH
DNl

BT, AT —V L OBRIZOWTHRFT LTz, BORMIRENARENE VWD Z & Th D,

b MR T B MR & MR A0 B T & D HEES & LC, K L EN & 5, KOS
A BENDENRTE D2 EDRMBILTWVAR, FTHIED O & PEEOR AT O FE LR XA
FIRAEL ROEN TS, MKIZZDAT—V 0D 62%DIER]. 5 R E TIX 100% TR BN b
Ni-, E£7-. F—HBENBELEEZA L. MK © RNA (VAR &4 EE T -85 T, EE
JEC OB LA B R @RBB AR, BRI R & & bIcFELx, AARADERE LT
ML TWa, Z OFRICIZERRIANIIRE S RO O &3 5, BEITHIRe ETRARRLS1HD b
DT, FEENTIE, AT DD X 50T THRIE~ & EITT 2 ERMEZFES, —FHORERE Th 2,
Z ORILD 80% DIERZ MK D EF B A58 72 10, BiFEHA N ST £ TOMD CEBEED MK
ERBUE, DR E L MK BYEDOAT — Y EEBEICHEL TWA Z a2 RT B2 LT,

Fex o ELISA IiER T, HEAE 30 4. e EHE 25 4. MR 19 4 oMmig+h MK &4 §E
L7, —FH, BEEFOEDOAT —V %N, MKIRESEORAT— VOB EMEAZER L, fRER
1 (HEAT—Y L BEFEMFEY MK £EOBfR)) (R LE, 22 THAZTRTOET, A7 —V 10K
EN DT AR T 7 4 T OMIEFIRE & OEDNBD BTz, DFV, mOAT—YORMNG, BEicim
HHoOMKEEZEZLTWS LW ZLTHDY,
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K1 @RF-JLBENEPMKEDBE

[;EFMKE (ng/ml)
AT—=Y
| Il Il \%

B 141 £2.12%* 0.29+0.11 1.80+1.49** 1.32+0.69**
(3042) (18%) (24) (648) (448)
i 15 7.49+17.87** 19.97+42.64* 2.05+1.82*%
(25%) (114) (9%) (24)
i 1.21£0.98** 2.24 3.48+3.18** 1.85

(1942) (114) (14) (6%2) (142)

2TOMER, REZOTHELY GBETHD (REETHE: 0.15410.076ng/ml)
(*: p<0.05, **:p<0.01, 77 - KAy b=—UFRPICLD)

5. /Mg L MK

/NRIEIZ DUV T ORFFETIE, AR IR O Mt MK L)L & s 3EE D TR RIRF & OFRBE %
et L7z,

PRI/ NI B W TR B ZWVWEEEE CH S5, 1. BB ThH MYCN BB TOHIE 2 .48
REER T NGF OZHKRTH D TrkA B FRBURT 3. fFHA, UEROE 4. ZhET6
r A ESNTEILY AR V== Z TSN o7 H] 5. —ikbl B CORRELI TP % NE
WZERHSTNDHZ &, ZROITEIT LR (X7 —2) LEBICTERARKT L LTHREINT
W5,

MK 2 vt Y% —RNA OFBPMRIFEOT X TORAT =Y OREHIB W T EH LTEY, Bk
DRI CTITHBLDMEN 2 & DBLIATRE Sz, BRENZ L2, MKZ77 XU —0D8 ) —D2D A
N—=Th2% PIN ORBIL, TERBHRAT—U1, 2, 4SS OMBRIEECHWVL-ILIH 72, MK
IWME LRI ETHDHZ ENS, ML MK LUV ORIEL, MEEEEOME ., T1% THloA 117 FB
2720 B 2T, MG OIRWERTE 17 4 LA EFIERE 220 4 O M MK L~V 2 8E Lz,
PERESS D 72 WERE D O 7 uid, MK LoULMEDs - 7= (116~483 pg/ml ; 9 205) (%] 2 T4
RIFNEA T —2 & MK L~V DR, ZAUTERADREE R Z 7 4 7 ffF+ MK L~L &A% Th

Stage 4S 0 ® 0@10 000
(91.7%; n=12) 1
Stage 4 © ammmimm 0@m® 0 0
(83.9%; n=56) '
Stage 3 00 am @aimn«m) 00 0 0
(70.0%; n=40) t
Stage 2 0 o] m‘m@nmn 0 @
(59.0%; n=39) '
Stage 1 0 (DOO(M@MDO(ED o 0 0
(Jsﬁg‘, n=73) H :|*
Normal o&mo@tm)
(0.0%; n=17) '
10 10'1 163 16‘ 165 108
Midkine (pg/ml
(pg/ml) - <0.0001

2 MRIHIER T — 2 L MK L1 0 %
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ST, BADIEF MK LoyL & GRS NEOEFED 7 > N4 7 8% 500 pg/ml EF%ETH I &0
T&E 70, MiEH MK Louid, ORIV R L, A7 —2 1 2, 3, 4 BXU4S 1Tk
D RAEIE, 4 4445, 589, 864, 1445, ¥ L T 2439 pg/ml THh-o7= (¥ 2), AT — 1, 2. 3.
4BIN4S TOH v bATELLED MK LL %R LT BHE O H /53R, % 4 38.4,59.0, 70.0, 83.9,
BIOILT%TH-= (K2), MEAMICHLAETH -, I 5T, MRIEEEOF#IN 11X, M MK
LUV EBHROH DB E R LT (F2 [PRIKTE MK OfR]), MK L~Lo EFiEX, MYCN i

#2 THETFEMKOEREK

Evaluated for 220 patients including 122 mass-screening ones

Stage1,2,4S vs 3,4 p<0.0001
MYCN amplification + vs - p<0.0001
Trk A expression low vs high p=0.0005

Sporadic vs Mass-Screening | p<0.0001

Diploidy vs Aneuploidy p=0.0007

1 year< vs 1year> p=0.0299

* Statistical analysis was performed using the Mann-Whitney U-test.

Ikematsu et al., Br.J.Cancer, 2003

g (P<0.0001). TrkA OEIEEL(P=0.0005), FE~A A7 U —=1 73 AH0 (P<0.0001), —fE#A/MUfE
RYetafk (P=0.0007), = LC, FHp 1Ll (P=0.0299) CMBIL7, 22 TORPMTIX 2 >OEE
7Rk, MiER MK Lovig, #ERT ATV BRI, &0, R LMEE MK L
VTR O BRI O T A RIKTF L AR T2 Z EAVHIBI L7z 1),

6. SHBOEE

INETOMEND, BB LT, MK ERE~——& LTHHTHD Z L1358 D R,
BL, B LWORBOME L, ZOHECIE. EEO LICHIHITEEIIRLIDEZRRNES
2D

Ltk AL LT, BIZHRICENL DL DE/EY BT T 72dIzid, WL 20O EN IR S
NTWD, EO—2ZE, fEFEMEE LTF2Z2 b EFEN TS, Fxid, MKBXOT LA A br 7 ¢
¥ (PTN) OWERZMATOETHET L2 LT, ML LT 528, EHI2IE, 2OEBEHEDOTH
TR ETHEE, & HROPNZWEDORIE L BIEL TW\Wb, TOEBDOZDOIZ, MItE A ENQT
WE 72,

<>
A THE WX E LM B BN AE XY —AFRE, Ml & - A TBRRFPAEH
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&z, PIE B TEENAY 2 —ERE. M @6 - A EBRFEE 2T 0D, £ 0%ET
ZZDBEBE»Y LELT, LEVELEL ETET,

1)

2)

3)
4)
5)

6)

7)

8)

9)

Kadomatsu K, et al : Cloning and sequencing of a new gene intensely expressed in early
differentiation stages of embryonal carcinoma cells and in mid-gestation period of mouse
embryogenesis. Biochem Biophys Res Commun 151 : 1312-1318 (1988)

Kadomatsu K, et al : A retinoic acid responsive gene, MK, found in the teratocarcinoma system
1s expressed in spatially and temporally controlled manner during mouse embryogenesis. J Cell
Biol 110 : 607-616 (1990)

PR G, ~ XU AESMERER T2 v RO A4 L OR G L FSREMIT, £ 70 1315-1325 (1998)
KANE, IEEERE, g~ — 0 — O L R, WRemiEE (1988)

MG, FEICRIT D Xy UL AAFZEo@n & fEAx BARRK 58(6) © 151-161 (2000) #i=tt
H AT A AL

Tsutsui J, et al : A new family of heparin-binding growth differentiation factors : Increased
midkine expression in Wilms’ tumor and other human carcinomas. Cancer Res 53 : 1281-1285
(1993)

Aridome K, et al : Increased midkine gene expression in human gastrointestinal cancers. Jpn J
Cancer Res 86 : 655-661 (1995)

TIkematsu S, et al : Serum midkine levels are increased in patients with various types of
carcinomas. Br J Cancer 83 : 701-706 (2000)

Ye C, et al : Expression of midkine in the early stages of carcinogenesis in human colorectal
cancer. Br J Cancer 79 : 179-184 (1999)

10) Konishi N, et al : Immunohistochemical analysis of midkine expression in human prostate

carcinoma. Oncology 57 : 253-257 (1999)

11) Ikematsu S, et al : Correlation of elevated level of blood midkine with poor prognostic factors of

human neuroblastomas. Br J Cancer 88 : 1522-1526 (2003)
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-------- TRAEORED & THiRD & TR Y Iz

ROV S

EERVALT ISR A i ey S

coomin(@777.ac

e LRR] (Cd 1T 5 TaREZE, AR v ) RBUL, 5% (R okl Z2omAEEZRL
TWD, ZOX ) RIEENDBAE~OBITIZ, ZOHRICE > THIEEI SNDEEM L LTRSS,
HRIE, ZORRICBIT2HARENLAET L0 THLMN, REELHTEOE L XL, RO
EHEIEN SR LT, ZFOHCREL LTOEMT, HHb0) THYRRL, F5H0) T
t MEWNHL O] THARW, F—H— Y2 [Nqggrjuna / §EM) (2~3AC) ULz D= L% L2~
FZEERES ) LIRRTERY, ORI R ISR A BRI 2 EE 5 2 Ll THiE] Luvbi
Do Flo, RELHIZE ST, ZOHORE L IE, 7y FOEEOHIULEZBERTIHLOTHLHD LW
2b, FHUL, BTHDLEZADT v EN, ALEDIETHFEE LTIRET D, ZOMIN 5 Of & 7>
FRDTH 5,

XF—U—F ZE &, A%, BCRE
1. IICBHBIZ

HARNIZ & o TR OBIRAENRKELBORBOOE SDTH D [ LFR] (Prajxgpgramitgh3dayal ,
ZONTH, TEREZE, ZAEE] OFSIE. W TWOERAR—EZHIC LI EBRHDHOT
XRNTEA DD 2R, EDOWVWSIE D T, TEHIREZE, ZHEA] ORBEDEERL TWIARICELT
IE. FAOICEMES LTV D L IEVWATZN, Wo Tzl ZOWEAETIIMZERL THhD D0, £
b M) ST THY, 122 LI TH DD,

ANEmTIEL TEADEZE, EAEA] ISR piae T oRREEH X, 2ok 57 T i
WNNZLTEZ DN EEZDMBRIZBNT, ) X 122 REDXIR LD THLNEH LN LT
WETW, FTRIFFC, T22) & TR OBReT v X0 [EE) 28It W TEB X THAILY, £
DEE, [HAELIR] DED, T—H— T 2T DEETH O KEILADOEFHIEMEZ LN L vwbivd
&l (Madhiyamakaqrikq) % E72THRNY LT HTETH D,

B AT OISR L T MMK X THim] 2. ASIZ[7 F 2 b« 2% 7 7 | [Achintyastava)
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., LS X [v—h—74—% « 257 7] (LokgtJtastava) % . £7= MKP (3F v> RT7F¥—/LT 4
(Chandrak]rti / AFR) (650 4EtH) (k2 [Hiw] ORETH L [T Y% F 3% —] (Prasannapadq)
EEWTLILD LTS,

2. M) whirs TRaRRze) & 1Z2H1RA]

2. 1 RFBALBITKT 5 BHEHRN

Mg ofk] o TMafEZe] 1Icki2 M) ik, A7 Y » REETIE ‘rpa’ ITH72 HFEDOER
Thbd, ‘tpa’ LiX, Vrup (7B %) OAFTHY, 1WA -eh) 2RO D, 2F 0 [§R
WDRIGR L 22 D MEIIFE] 2R LT D2,

WolX ), [22] ([nyatq) 3& 1%, o227V v RET ETHLORE] 2EWT D55 THL N, X
HRRD 78 E DKL [HEe] <Tid THEE M) (nidsvabhqval & [ UER TR DTN D,

ol 2T —UHEH R L1, AREOFEYBBNEEZRETHIEE UTIFEET D 2 EZ2FW e, £
ZREEIL, A AOFMITIZBERR, T2OHETHD LEFWTZON, [EOR] Zixto L
THRFLHCTH Tz, THE L] (28155 TEREZE ] (r[pam 1[nyatq/ yad r[pam sa 1[nyatq) 4& (%
MR bDITZETH D] LEWRTHLN, oMb, ESITFEMTAMERH D LW I B HEHHL
TWLHDTHD,

FERIEH LI E DT, TEME] (svabhqval SITFEMOREKZERT 2FETHY . ZOBEMENRRITN
. FOIFET 2 LV ARV, TR TRELR] 21300 &2 KR TIE, FWIEEFET
HDHEEZLNTNDEDTHS I M,

FEIMAN DN & Z D TRV, RER S| RFILAOEFHIEMEL Nz VWb D [TEa] Tk
T, T—H=NT2FPUTOEICIESE D EBRRTVENLTH S,

B DHDOBIL LN SIS D EIZRLSL LR, 28R A2 bOBRMMORETHL Z &%,
D EVEFHENEDEIEEDTH DN D,

bhqvasya ced aprasiddhir abhqvo naiva sidhyati |

bhqvasya hy anyathqgbhqvam abhqva/ bruvate jang4 /] (MMK,15,5)

ZEONGENHTIUL, THED 0] BENLLARNE XXX TN O] HANLLRVY, DFE D 7R
() WEESIND & XTE IFEFE] () bFRFICREINDIDOTHD, Lizno>T AN &
FEMERRNE NS BERTIEZRW, LA BMERFLZLHENZ LERN, LW ERRDTH D,
T, REZEONZITBNWTL THA2 b D) & WL O] RREIFIZEESND DD, DT L ik
TAHRNC, T2 TEHET, FEOEFZHLZICHL THEA TR, AMOBNLIZITEEDII-HENK
L5 LTWENLTH D,

2. 2 BMLESE
Vv 2—)L (Ferdinand de Saussure, 1857 -1913) ML 7=k o2, SEIX. =747


http://ja.wikipedia.org/wiki/1857%E5%B9%B4
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(significant / ;L5 FKH) & [T =7 ¢ =] (signifié/ L ENE) OREKEENLR D, V=7 4
T EFEEORBL, ERT AL LTOMIED ZE THY, ZRIIH LT =7 s> &I
ZORBIN, BREINDGHDELTOMEOZ ETHD, 2L 2I1E, TR EWIHFEIZEHL TWh I,

PRI L s THUFRFEFR & LTINS TR EWHRE, OF 0 ZOWEREHAL LTOH
SIS Tv=74T7 ] THY, D:747VJ’iofﬁﬁéﬂéﬁ%W§(%A)ﬁry:74IJ
Thd, 7B, 20O TR LWIFENRELRTHA ORIX TV 7 =7 (référent/ FERATE) &I
., =74 LTSN D,

SENR =T 4TV A TOREAREENDR D LD T ET, SESEWRIEREA LT
HENVSZLTHD, LT TR LI =747 ) TR L0olis: =717) &
BRLTWLDOTHD, bbA AL, 2D XD RRE—IMEEIT, H< L THFEOHENAI CTH - T,
FEIZHEH SN TV D SERSRICERIEHZA LTV D LIEINE DR, 2 & XTRSHED L )T,
D LARFOBEWERAZET Z L CEOMRERET L0 HIUT, TTAITHIT]) 72 L DBRETEIC
HEND LI, BWEAZNTEELCLE-L 2R ELH L, £2, (5] & [bb)
EDPWV S TR L L TOEELHD, LrL, BEAFRICBIT 22 I2=r—2a > O5mE T, M)
MOLOERLEBTH-OOFE, 2 Vids e LTEbRL TS SHEIX, EBANICEWRIERZA L
TWHEWNnz D,

BENEICERIZL O RO THLINED | SEZBLTHRAEZ L2 0L 9 Z &k, R A EK
DRIEE L TEBR2DENHIZETHD, DFEV, HRAELENRTLLALAOFEME, THLZEDOHD L
LTTIERL, TZNMITHL0] EWIER, HLWVTIHERICBNWTESLZ25L W) ZERDTH
Do

HLEENRITE, HRUTRRE LK Tho72725 9, WolEH, EEZHELUTEHABN
7o, BRROBKE L CoRIE, e ORI X > TR -MIchodbERIc ot s, 173 —
fbEni=tR_Thsb, 2Tk D) X e TH-T TR TidZevy, TA] NFEIFFC THEA] TH D
ZEEHY AV DOTH D,

bEHAL, ARITEFEIZE > TEERST N FUZBNTOHRAEEZ TV LD TRV, SHEOH
FcBNTE Dy & T ZRa<#ibDTH L3, A2 BREBRICEZ TWH IR Tk & o2
CBIRTHILHANE N, TNEBIRIZ LKL D01, Ax2, SEICL > TERSIT O, £ELE
NeR A A E D LA, SEABITERRNEELEETNDINDLTHD . ZO5 ORI
BHEZ D BB, FERELHWRN S, Ax DEZ ZHRBEREZHER L THLHDTH D,

ZDOWVoIEH T, SENRITNIZEDL I BBV 7o, AABRZOIRNEEZTNDHR
Bz b, TOFFEPE, BEMoOMRELDZ L3y, W18 13 TE8) - THRO THRNET S
B, AZZICBT LR TER & TR%R (BE) ) LI ELET T RNNASLT
bbb, TFB & X 20T 500 FEDFTZHETHY, #RE \Dﬁmitag ESRVANYA
WAHENEZ B LT, (T TEROXG LD 55, FERIC, A IESHEZEL THEHEMDDT
boT, FWETOLOEEHEMD LWV ) Z LI RAIRER D TH D,

SEZBEBLTEREMD LN Z LT, [0 TH D0 2D LFNbn, £ LT, %
NI THBHD] ZHBEND 2Lk, e, Lxid (K 26iE TA ELTMBENH LT
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bbb, 2L IXELT] (XOWMBITIHEZEOHSSLATHNHTTED) bbbz
N, AxIE-T, GHETDHHLDOTH D, [FE) &i1F THHZL] THLZMB, MbOTHLRNEON

(D) L0WH ZEETERVNDLTHD, HEXZNREHAAER LD TH-TH, HILLAFRAR
THERLD] ELTEBRABNBENED, ZANHSB LD Z EIChbD TR,

ZOZEIE, WIS L IXELT) 626N HDIF, BOXNRE L FETLHEND Z L
Th b, %6%@#@@%&(%5 Ex, ODEVDEITHNED LIRS & — T — /LY aF ik
TWEDL, ESICIOLIREBICESZ LD THS, BNLD] bE HEAE0] LLTELA
LNHNED | BMOKRLE LTHHET HDTh D,

FHORKTHA L ZAOAMLIE, 20k [XELT) HETIHIEHO, (X b= 55y
Thd, THIE, BEHETWHI L ZADFEERD, KEILHHHMOTHLE WD, 1212 L, HEL 5iE
DEGRE RikE | FFEEE SR ZER DT —H— LT 2 FI2 & > THMEOHEAIL, TEETRICHIT S
KEOWELV BJENEDTHLEWVWR D, BRI, T—H— T2 FZoaMEEZ, HEHGATH
720 b D) (ak3trimal ThH Y o ML T 5 2 & 2RV TW5H 60| [nirapek2ad paratral & LT
ERLTND, 20X 7 X 1F, FREERZBXTRETHY, MEOFBEEZ T CTERLIZVE
b 22 &idZev, Liedi-> T, BOERZ HEonTUIneWnb o] Thod, /- [X] L LTD
HOR—PEICBWTHNLTEBY, ZOEKRT MUKILT 522 RNTND] L0250 TH D,

2. 3 ZTEIRBITBIEEOLRE
AIEICAIZ L 21T, FME TXE LT fFET D, DX D7 TX] &k TENMTTH LD &

9_&?%@\a%@74w&~%LLf&t$%®%Dﬁf%éﬂ%\%%#ﬁfﬂiﬁﬁ%(%L
THHFEDL) HV 2N ENWSIZLETHD, L, AxiL, FHOHFEEE S 1L, SEOHFICTE
KEBLLNTETCND, MRIFWESEEOEMTE L i%z¢\$%igﬁﬂgﬁibk%¢tbfﬁ
ET2LExD, 20, FEHANGFEL, TORBIR A SENEMRIZRESTNDHEBEZXLHDT
b 5D,

DX RBZIFITRIL, TEELR] 21X 0D ETHRELHETIE, AEZITILDE LIEEYMRZET
HBHEHL, 20, FWIT THEHLD] TH MENHLO] THRWVWEFHSDOTH S,

TiX, REECBN UL TEL2LD) & THEWLO] BEBITHEESINI HOTHA I H, THIT
ZEORER L I1X, SENIEET 2RBBRICIEN ROV ETHD, ZOZEIZBALT, F—HA—nT o)
FRO LS IZFE-> TN D,

FELHEWPIEIRT D5 Z LIS R o TR ET 2, bABADELEN LTI L > TET D, £
no ) 1 FRICEL-TES D, L L, SEEZEICEWTIEET 5,

karmakle1gk2ayqn mok2a4 karmaklelq vikalpata4 |

te prapa’cqt prapa‘cas tu 1[nyatqyq/ nirudhyate /| (MMK;18,5)

TITHA2ED EBAENTND LIS, ZEEFEPILET DL IAHTHL, SESIEETHLEZ
AT, e 2F TH) & ) L& “BRSIcsrd 5 [55l) (vikalpal (3 LRV, 3BI2ME
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FELRNE WD Z LT, R, ZnAF Lot oL 2XAT5 AR —HE2H LTk ns o
L ThHD,

HOR—MEA LT, b1, [(7E & LT FEFE] ELTh, thofMboe L
THIFEL 272\ TR HbONE LTHET S L0 ) EX HICBWCRIB L R 501, 2 2ok
MINZHRIT DHEDEL, ZHICE > TE (karmal EJENN (klelgk2a) BAETH00TH D, KFEILH
XZDL I RBZNIH L, TRHOPEORGENRSEOENICT RN DO TH- T, TOHEDE
X, (FE] Tb FEFE] THRTE mofMboTHL2R0n, ThbbETHLEHIDTHD,

2. 4 ZOHELEROME

2. 1IZBWT, BREEONVZITBWTL 5560 & NSO BREFHIEE SND D E N
SRIEAIEL, 2. 3T, ZLEEEENMERTHLE A THD, V) 2L ailkf, SR
THZEIBNCE THE b [HE bHEELRWETTHINL, 262 L, [H5b0) & TEN
b N TAFCEEESND ] LWV RBEABRFELELOTHS LD ZEITRBESD, 14 [E
HHES &V EBSRBL TS &5 IC, FUBRERE LTRIL TS EEX LR TND L Z AT,
NG DEREETET 5. b ETLHFEE LTRBREN S, THEELR] 0BT 5 IRz
b, WENGEERERE LCHEET 2 LW S HEND, Thb (H550] T [MEONH0] ThA
(ZETh D) LVIBEICELBERERLTND EEZTENES D,

AT ML) o TaBlEze) ofik, 1228/ (lunyataiva r[pa/ / ya lunyatq tad r[pa/] ° &
WO AEES TS, 20 TZEALER] OFSIE, TallEZE] OF WX Tho EEbhdrd Liv
TRV, EERICIE, FAIUTHEAR DS WX TldRW, FZTlE, HAFEOERRNE Z > TW\WADTh 5,
DTFIZBWTIE, ZOZEEFELLIBZ TR,

[EENRZE ) LITRMORG L LT OMENGES (H550] Th ENHLD] THRVWEWLIHH
FICE @A T LTV L7223, SEDIRICES -0, Bz, (65 H0) T [
WHO] THARNE W) EEE LB L2TIUER LRV, 2L TIid, Rsoster iy o, %
NERBT 2 EBLELZETHD &) BRRICB VTR LD TR TH S,

TIZTWOEBET, HREVWIOIEBICERGE TS L0, TRWZHELELTELXDHIEDT
W [F7L OZETHDHIN, 20X o7 TR BZESTHDBIRY, TR 12> TOMENHEZ D Z
LAV, SHRMRNAESNEEET, TRE (7] LaRT Il TH550THENEDOTEHA
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The Principle of Transformation in the Self-Realization of ![nyatq
—— With Reference to Prajxgpqramitqgh3daya and Madhiyamakaqrikg —

Kumi Aoki
Okinawa National College of Technology = Department of Integral Arts and Science.

The expression ‘r[pam 1[nyatq lunyataiva r[pa/’ in Prajxqpqramitqgh3daya indicates the reproduction of the
language (the world) after its termination. This transition from termination to reproduction is experienced as a
transformation caused by the self-realization, in which one reflects himself as 1[nyatq (emptiness). In this
self-reflection the subject self (the one who reflects) and the reflected self as well as the experience and the
reflective thought become one, and from this oneness are produced both the subject self and the object world
including the reflected self. . To the one who self-realized that he is 1[nyatq, this world creation is experienced as
the self-determinant activity of 1[nyatq, which, as Nqgarjuna says “we call pratiJtyasamutpqda 1[nyatq,” is

nothing less than the activity of pratiJtyasamutpqda (dependent origination). The assertion that



38

pratityasamutpqda is 1[nyatq indicates that whatever is existent is also non-existent at the same time. The
viewpoint beyond discrimination of the two things such as existence and non-existence is called madhiyamgq
pratipad (middle path). And to Mahqyqna Buddhism, which emphasizes compassion, the self-determination of
1[nyatq could indicate an activity of Buddha, who has determined himself out of compassion as a teacher who

teaches the truth to save the commoners.

KeyWords I[nyatq (emptiness), pratijtyasamutpqda (dependent origination), self-realization,

self-determination,
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The Paradox of a Rule and the Radical Conventionalism

Toshihiro Oishi

Department of Integrated Arts and Science

Abstract

Saul A. Kripke argues that Wittgenstein presents a paradox of a rule in his argument about rule-following. The
paradox of a rule is as follows: even if we search for the fact about me that I mean something by a language, there
is no such fact. We cannot help saying that we follow a rule of language blindly. Thus, it seems that language is
meaningless. On the other hand, a radical conventionalist will insist that we agree our use of language is a correct
use according to a rule of language each time we use language. The question we have to ask here is whether the
radical conventionalism is a solution to the paradox of a rule. To answer this question two kinds of concrete cases,
namely smooth communication and unsmooth communication, are considered in this paper. In smooth
communication we use language directly, so the concept of ‘agreement’ (‘convention’) is unnecessary. In the case
of unsmooth communication in which there is a gap in understanding of a word, the concept of ‘agreement’ may
seem to work in bridging the gap. However, one of the persons concerned in the communication may
misunderstand the newly agreed meaning of the word. Here according to Kripke’s argument about the paradox of
a rule we cannot show the fact about the person that establishes that the person does not misunderstand the
agreement. Consequently, the radical conventionalism is not a solution to the paradox of a rule. The essence of the
argument from which the paradox of a rule is derived consists in the criticism of the semantic justificationism
(foundationalism). A semantic justificationist asserts that since we use language meaningfully, we should be able
to justify a use of language fundamentally. However, in fact we cannot fundamentally justify a use of language. If
we adhere to the semantic justificationism and try to justify a use of language fundamentally, we cannot help
concluding that we cannot justify a use of language, hence language is really meaningless. The paradox of a rule is
the paradox of the semantic justificationism. The radical conventionalism would also be a kind of semantic
justificationism.

Key Words: rule-following justification of a use of language the criticism of the semantic foundationalism

‘The paradox of a rule’ is the paradox that Saul A. Kripke found in Wittgenstein’s argument about rule-following.
On the other hand, ‘the radical conventionalism’ is thought to be a solution to the problem of how the necessity of
logic should be explained. In this paper, examining the problem of whether or not the radical conventionalism is

also a solution to the paradox of a rule, I would like to show the essential point of the paradox.

1. The paradox of a rule
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First, I would like to outline the paradox of a rule as far as the argument in this paper is concerned.! Kripke

brilliantly illustrates this paradox with the function of ‘quus’ which is symbolized by ‘“®’. This function is defined

by:

X ® y=x+y,ifx, y<57

=5 otherwise.

Since I have calculated only finitely, certainly there are calculations that I have never made before. Then let me
suppose that I have never calculated ‘68 + 57 before. Now if I am asked to give the result of calculating ‘68 + 57°,
I will say “125” without any hesitation. However, a sceptic would question me about the ground for answering
‘125°. That the symbol ‘+’ means the plus function is not the answer to the question because perhaps by the
symbol ‘+’ I always meant the quus function and now I may be misinterpreting my own previous usage of the
symbol. It may be that I should say ‘5’ rather than “125°.

However, is there not any fact about me that constitutes my having meant plus by the symbol ‘+’ and thus
justifies me in giving the answer ‘125’ to ‘68 + 57°? Then Kripke sets about examining some putative candidates
for such a fact. The result of Kripke’s examination shows that these candidates cannot give such justification. In
other words, there is not such a fact (nor, of course, is there any fact that I meant quus by the symbol ‘+’). In
calculating ‘68 + 57, I simply make “an unjustified leap in the dark,” and I “blindly” follow the rule of “+’.

This argument can be extended to the problem of the present meaning of the symbol ‘+°. That is to say, if there is
no fact about me that I meant plus by ‘+’ in the past, there is no fact about me that I mean plus by ‘+’ at present.

Hence we appear to have arrived at our conclusion that the entire idea of meaning vanishes into thin air and all

language is meaningless.

2. The justification of logic and the radical conventionalism

Next, | want to survey the radical conventionalism.? For example, how is the logical correctness of the following

particular inference that consists of particular sentences explained?

(1) If Napoleon was a Frenchman, he was a European. (a)
Napoleon was a Frenchman. (b)

Therefore, he was a European. (c)

According to the ordinary conventionalism, this particular inference is logically correct as the application of the

general convention that we accept in advance to a particular case. But if we accept this idea, we will get into
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difficulties.
What should be shown is the following thing.

(2) (1) is correct.

The ground of (2) consists in the following general convention.

(C1) All of the inferences that have the form of ‘P—Q, P, therefore O’ are correct.

(2) is an application of (C1) to a specific case. That is,

(3) (1) is an inference that has the form of ‘P—Q, P, therefore Q’.

To sum up,

# (CD
3
2)

However, why is this particular inference (#) correct? It is because this particular inference (#) satisfies the

following general inference.

(C2)Fisall G
ais F.

ais G

Here the following inference is drawn.

(##) All the inferences that have the form of (C2) are correct.

The inference (#) is an inference that has the form of (C2).

The inference (#) is correct.

However, now why is this particular inference (##) correct? It is because this particular inference (##) satisfies the

general inference (C2). That is to say,

(###) All the inferences that have the form of (C2) are correct.
The inference (##) is an inference that has the form of (C2).
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The inference (##) is correct.

However, with this particular inference (###) the same problem will also arise. In this way, the same situation will
be repeated ad infinitum.

Thus, if we try to justify ourselves in insisting that a particular inference is a necessary consequence of a general
convention, we will get into regressus in infinitum. I name it ‘the paradox of a convention’. It indicates that the
ordinary conventionalism fails in explaining the validity of logic.

Then, in place of the ordinary conventionalism, the radical conventionalism is provided to surmount the paradox
of a convention. According to the radical conventionalism it is wrong to think that a consequence of a convention
necessarily derives from the convention. We directly agree to adopt a consequence of a convention as a new
convention each time we infer. To take the aforementioned inference of Napoleon for instance, when we make the

inference (1), we just agree that we conclude (c) from (a) and (b).

3. Is the radical conventionalism a solution to the paradox of a rule?

The paradox of a rule makes it evident that we cannot justify an individual use of language by a general rule. The
paradox of a convention shows that we cannot justify a particular inference by a general convention. We can say
that the problem of the paradox of a rule is parallel to the one of the paradox of a convention in that they are the
problem of the justification of an individual application of a general concept by the general concept. Hence, there
is a possibility that the radical conventionalism that might be a solution to the paradox of a convention might also
be a solution to the paradox of a rule. A radical conventionalist will assert that we just agree that a certain use of a
language is a correct use according to the rule of the language.

However, in fact, is the radical conventionalism a solution to the paradox of a rule? To answer this query, it is
necessary to examine an ordinary exchange of language from these two points of view, namely (1) communication

that is smoothly going on, and (2) communication that is not smoothly going on with hindrance.

3-1 Smooth communication

In Kripke’s argument of the paradox of a rule, “a bizarre sceptic” appears on the scene where we answer ‘125’ to
the question ‘68 + 57°. He asks the ground for giving the answer ‘125’ to ‘68 + 57°. It is the case of smooth
communication that is kept in mind here. The sceptic suddenly casts doubt on the propriety of the use of the term
‘+’ in communication that is smoothly going on.

Then, if the radical conventionalism is a solution of the paradox of a rule, it should be the justification for a use
of language in smooth communication. That is, the radical conventionalist should explain the propriety of a use of
language in smooth communication by means of the concept of ‘agreement’ (‘convention’). However, is it really
possible?

The objection against the radical conventionalism that occurs to us first is that we do not make such an

agreement as the radical conventionalist suggests in an individual exchange of language in ordinary smooth
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communication. We compute ‘68 + 57°, and give the answer ‘125’. Besides, we will continue to give the answer
‘125’ to ‘68 + 57°. However, we do not remember agreeing that 68 + 57 should be 125 when we calculated ‘68 +
57°. In addition, from now on, we will not calculate ‘68 + 57’ agreeing that 68 + 57 should be 125.

On the contrary, the radical conventionalist will object that the concept of ‘agreement’ is a contrivance that can
best explain the situation of a use of language when we observe the situation after it has happened.’ The radical
conventionalist can also accept that such an agreement is not made in each dimension of smooth communication.
The radical conventionalism is involved only in the problem of what we can say about rule-following when we
reflect on a use of a language after the use of the language, and its answer to the problem is that the concept of
‘agreement’ can best explain rule-following,

However, if this is the content of the radical conventionalism, there is a gap between the argument of the sceptic
and the one of the radical conventionalist. It is because Kripke’s sceptic challenges the propriety of our individual
use of language in each dimension of ordinary smooth communication. Even if the radical conventionalist asserts
that the radical conventionalism explains rule-following the best after a use of language, if it does not explain the
propriety of a use of language in each dimension of a use of language, it will not be able to reduce the sceptic to
silence.

Then, when we direct our attention to the relation between the radical conventionalism and the communication in
the sense of (2), will it emerge that the assertion that the radical conventionalism is a solution to the paradox of a
rule is valid? With Kripke’s sceptic, we accept that our use of language in smooth communication is blind activity.
On the other hand, we understand unsmooth communication to be the place in which the concepts such as
‘rule-following’ and ‘meaning’ are formed, namely the concepts assume their meanings. The normativeness of a
rule of language appears every time we agree on the way to apply language in each individual scene of unsmooth

communication. Is this idea valid?

3-2 Unsmooth communication

What kind of communication is unsmooth communication? We can give the following examples. (a) The case of
education. Adults often teach children words, and a person who is familiar with the knowledge of a certain field
often tries to induct another person who is unfamiliar with it into the understanding of it. (b) The case in which
one cannot understand the meaning of the other’s utterance although the two should follow the same rule of
language. There can be various phases from a state of a subtle gap to one of perfect incomprehensibility. (c) The
case in which experts having different ideas for a certain subtle concept exchange one another’s ideas. They try to
get the crux of the matter through their words somehow gradually. (d) The case in which someone dares to use a
word in a way that deviates from common usage. She/he expects her/his companion to guess her/his intention of
using the word in the deviant way successfully. When the companion succeeds in guessing her/his intention in fact,
they will find pleasure in feeling identification with each other.

The case (a) bears no relation to the radical conventionalism. In this case, an educating person, as it were,
compels a learner to obey a rule of language. It is not an appropriate way of speaking for such a case to say that

we agree on the way to obey a rule of language whenever we use language.
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Then, what about the case (b)? When we feel that it is difficult to understand what a companion says, we will
concentrate and carefully study her/his words and her/his way of speaking. As the result of the study, it may turn
out that she/he uses the words in a subtly different way from common usage. In this instance, we may not consider
her/his usage to be against common usage. Or, her/his usage may be judged to be illegitimate, and then we cannot
accept it. When we cannot understand what she/he says at all, this possibility is strong. On this occasion, we will
correct her/his wrong usage from a teacher’s viewpoint. It doesn’t feel to us necessary to invoke the concept of
‘agreement’.

Even in the cases of (a) and (b) in which the word ‘agreement’ is not appropriate, the concepts such as ‘follow a
rule’ and ‘mean’ sometimes appear. For instance, when a child comes to use words properly, an adult will say to
the child, “You can already use words well, can’t you?” When a person uses words in a subtle way, we will say to
the person, “You use the words in an interesting way, don’t you? Certainly we can use the words in such a
meaning.” When a person uses words in a haphazard way, we will tell the person that the person does not
understand the meanings of the words. Thus, even in these cases Kripke’s sceptical argument is possible. As a
result, if the radical conventionalism has nothing to do with these cases, it cannot be a resolution to the paradox of
arule.

As an example of (c), there is a scene where experts of different opinions about the concept of ‘human rights’
argue over the problem of human rights. Feeling each other out about the problem, they each suggest their own
idea and try to make each other agree with their own idea. As far as they do not deny each other’s idea from the
very beginning and persist in their own idea, that is, as far as they retain the stance to try to find a mutual
compromise, a new concept of human rights may be created.

As an example of (d) we can quote a scene where a person A causes a gap of a meaning of a word on purpose,
and tries to have another person B understand it. At first, B will show a little confusion. However, if B accepts the
gap and uses the word with the shifted meaning, a conversation will come into existence here.

The cases of (c) and (d) may seem to be favorable to the radical conventionalism. However, even if the radical
conventionalist tries to found the rule-following in the cases of (c) and (d) on the concept of ‘agreement’, Kripke’s
scepticism remains possible. We can say that in the example of (c), seeking for a compromise, experts are trying to
agree on a new usage of the concept of ‘human rights’. However, this agreement would not be at random. There
the selection of agreements is made. They each would consider their agreement to be appropriate. There seems to
be no problem. However, one of them may understand the newly agreed usage of the concept in a strange way,
while the rest of them understand the usage of the concept in the agreed way. There is no fact about her/him that
shows in which way she/he understands the usage of the concept. We can say the same thing about the example of
(d). In this example they have reached an agreement on the gap. It seems that we have no problem with the
example, but they may not understand the agreement alike. No fact about B establishes that B understands the
agreement in the same way as A.

To sum up, even on the case of unsmooth communication we can also say that the radical conventionalism is not
a solution to the paradox of a rule.

Now, where did we make a mistake? To make it clear, I would like to reexamine the meaning of the paradox of a
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rule.

4. The meaning of the paradox of a rule

As 1 said in Section 1 of this paper, Kripke’s sceptic draws the paradox that there is no meaning from the
argument that no fact about me establishes that I meant plus rather than quus by the symbol ‘+’. According to
Kripke, because the sceptical argument cannot straight be broken through, Wittgenstein “accepts his own sceptical
argument and offers a ‘sceptical solution’ to overcome the appearance of paradox.” The meaningfulness of
language is saved by “the sceptical solution.”

Although we need to examine “the sceptical solution” thoroughly, I would like to continue with the argument in
the following part of this paper, concentrating on the concept of ‘justification’.’

We must draw attention to the following sentences written by Kripke. The ambiguity about his use of the word

‘justification’ appears to be shown in these sentences.

A sceptical solution of a sceptical philosophical problem begins on the contrary by conceding that the
sceptic’s negative assertions are unanswerable. Nevertheless our ordinary practice or belief is justified
because — contrary appearances notwithstanding — it need not require the justification the sceptic has shown
to be untenable. And much of the value of the sceptical argument consists precisely in the fact that he has

shown that an ordinary practice, if it is to be defended at all, cannot be defended in a certain way.¢

The candidates for the theory of justification which Kripke’s sceptic refuses to accept are a philosophical theory
that is an attempt to lay the foundation for the concepts such as ‘rule-following’, ‘normativeness’, and ‘meaning’.’
For example, a proponent of the dispositional theory attempts to analyze the concepts in terms of disposition, and
the theory of an introspectible experience is an attempt to reduce them to “an irreducible experience with its own
special quale.” Then what is meant by the assertion that our ordinary practice or belief is justified because it need
not require such justification as the sceptic has shown to be untenable?

First, we can understand that this assertion suggests that there is justification (I call it justification A) other than
the justification that the sceptic has shown to be untenable (I call it justification B). According to this
understanding, Kripke insists that our ordinary practice of language should be justified by justification A. The last
sentence of the above quotation seems to support this understanding. That an ordinary practice cannot be defended
in a certain way would in the context mean that an ordinary practice cannot be defended by justification B. That is,
it looks as if the sentence means that it is important to deny justification B together with the sceptic, and there can
be other justification (justification A). Consequently, it appears that the following meaning is given to the
transition from “the sceptical argument” to “the sceptical solution.” The paradox of a rule must be overcome.
However, it must be carried out not through justification B refuted by the sceptic but through justification A other
than justification B.

If this interpretation is valid, the question we have to ask here will be what justification A is. A certain answer
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might be given to the question. However, is this answer not a philosophical theory that is an attempt to provide the
foundation for the concept of ‘rule-following’? If so, it means that the standpoint of justification A is a target of
the seceptic as well as justification B. In addition, “the sceptical solution” is considered to be the argument that
gives this justification A. Thus, “the sceptical solution” is refuted by “the sceptical argument,” and our ordinary
practice of language remains drawn into the vortex of the paradox of a rule.

Second, the following interpretation would be possible. We directly practice speech acts every day, and we do
not need any justification. Just in this sense our ordinary practice of language is justified.

The sceptic asks us what the ground for giving the answer ‘125’ to the query ‘68 + 57’ is. However, to adopt this
interpretation is to realize we never seriously utter such a question in our ordinary practice of language. On the
contrary, uttering such a question seems to be bizarre. We directly compute ‘68 + 57’ as *125°. If a person is asked
the ground, she/he will be surprised and respond, “After all, it’s addition.” That is the end of the story. Here a
question about justification does not have a meaning any more. Hence, according to this interpretation there
cannot be the problem of justification right from the start. However, then we cannot understand why the paradox
of a rule appears.

Consequently, whichever interpretation we may accept, it is unfavorable to Kripke’s argument. However, the true
significance of “the sceptical argument” rises here. The important thing is to realize to whom the paradox of a rule
happens.

My interpretation is as follows. The target of Kripke’s scepticism is not ordinary language users. “The sceptical
argument” has made it evident that every claim to have justified our ordinary practice of language is not sound.
Behind this type of claim lies the semantic justificationism (foundationalism) that since we use language
meaningfully, the concept of ‘meaning’ must be provided with its basis. However, in fact we cannot justify our
ordinary practice of language fundamentally. Inevitably, a semantic justificationist cannot help concluding that in
fact the concept of ‘meaning’ collapses because of the failure in providing the concept with its basis. He cannot
avoid the paradox of a rule. In other words, the paradox of a rule is the paradox of those who insist that we should
justify our ordinary use of language. Kripke’s argument of the paradox is the criticism of the semantic
justificationism. It does not knock the bottom out of our ordinary use of language.®

In Section 3 of this paper, we saw that the radical conventionalism is not a solution to the paradox of a rule,
paying attention to our concrete cases of communication. The radical conventionalism would be a sort of semantic
justificationism. If the radical conventinalist asserts that the radical conventionalism justifies our ordinary practice
of language fundamentally, she/he will fall into the paradox of a rule. We can say that the assertion that the radical
conventionalism is a solution of the paradox of a rule rests on the misunderstanding about the problem of “the

sceptical argument.”

NOTES

1. Cf. Saul A. Kripke, Wittgenstein on Rules and Private Language (Harvard University Press, 1982), pp. 7-22.
2. I referred to the following books. Takashi lida, Gengotetsugaku Taizen (The Introduction of the Philosophy of
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Language) II (Keisou Shobou, 1989), pp. 152-169, Shigeki Noya, Tetzugaku Koukainisshi (The Logbook of
Philosophy) (Shunjyuu Sha, 1999), pp. 129-138.

3. Cf. for example, ibid., p. 150, Kurumi Morimura, “Saranaru Paradokusu (Another Paradox),” Gendai Shisou
(Modern Thought) Vol. 26, No. 1 (1998), 132.

4. Kripke, op. cit., p. 68.

5. I examined “the sceptical argument” and “the sceptical solution” as a whole in detail in my doctoral
dissertation.

6. Kripke, op. cit., pp. 66-67.

7. Cf. ibid., pp. 22-54.

8. Kripke also states that it is not the propriety of our use of the phrase ‘a fact of meaning’ in our ordinary lives
but the existence of “the superlative fact” with which philosophers connect the ordinary phrase that the sceptic

denies (cf. ibid., pp. 65-66, 69).
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An Analysis of Japanese Diplomacy: Why has Japan supported China’s
economic development since 1979?

Dr Tsukasa Takamine

Department of Integrated Arts and Science, Okinawa National College of Technology

Abstract

This research looks at Sino-Japanese relations since 1979 from a political economy perspective. More particularly,
it investigates the complex policy aims of Japanese development assistance to China and the broader interests
behind it, with reference to major external and internal factors that encouraged the evolution of these objectives
and interests. The research demonstrates first that the policy aims of Japan’s development assistance to China and
the national interests behind it have evolved according to changes in the international and domestic environments.
Second, although policy objectives have changed, the fundamental concept which underlies Japan’s China policy,
engagement with China, has remained consistent.

Keywords: diplomacy, economic development, national interests, foreign aid, engagement policy

Introduction

This article looks at Sino-Japanese relations since 1979 from a political economy perspective. More
particularly, it investigates the complex policy objectives of Japanese official development assistance (ODA) to
China and the broader interests behind it, with reference to major external and internal factors that encouraged the
evolution of these objectives and interests.

The article argues that first, since 1979 Japan’s policy of providing ODA to China has been intended to
promote various perceived Japanese economic, political and strategic interests; and second, that policy objectives
have evolved according to certain changes in the international and domestic environments. While some of the
economic objectives that Japan has pursued through ODA provision to China have remained static, political and
strategic goals have dramatically changed during the period in question. In particular, several external and internal
developments that occurred between 1989 and the mid-1990s contributed to the change in Japanese policymakers’
perceptions of China, and eventually led to changes in the goals of Japanese ODA and the interests behind the
provision of aid. Third, it is argued here that despite this evolution of Japan’s policy goals, the underlying concept
of engagement has remained consistent since 1979, although the perception of China as a partner has changed
from a poor de facto strategic ally — China in the 1980s - to a rapidly modernising potential military challenger —
China after the mid-1990s.
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The first section of the article provides a brief overview of the quantitative significance of Japanese ODA to
China. The second section examines the actual policy objectives of Japanese ODA to China and the broader
political, strategic and economic interests behind it during the decade between 1979 and 1988. The third section
analyses the international and domestic developments that produced changes in the policy objectives of Japanese
ODA to China during the transitional period between 1989 and the mid-1990s. The fourth section elucidates the
new policy objectives of Japan’s China ODA, from the mid-1990s onwards, with reference to the actual
implementation of the aid program.

1. Quantitative Significance

Before proceeding to an analysis of the actual policy objectives of Japanese ODA to China and the broader
interests behind it, I will provide a brief overview of Japan’s development aid to China in order to assess its
quantitative significance. Table 1 shows that during the period from 1992 to 2000 Japan was the biggest
development aid donor to China, giving more than the total amount contributed by the top four Western aid
donors. In 1998 alone, China received the equivalent of US$1,158 million, or 13.5 per cent of total Japanese ODA,
making it the largest recipient of Japanese ODA, followed by Indonesia (US$828 million or 9.6 per cent) and
Thailand (US$558 million or 6.5 per cent).!

Table 1: Amount of Top Five Donors’ ODA to China, 1992-2000

(Net Disbursement, US$ million)

Year 1 2 3 4 5

1992  Japan 1,051 Italy 202 Germany 193  Spain 192 France 153
1993  Japan 1,351 Germany 248 Spain 140 Italy 136 France 103
1994  Japan 1,480 Germany 300 Spain 153 France 98 Australia 46
1995  Japan 1,380 Germany 684 France 91 Austria 66 Spain 56
1996  Japan 862 Germany 461 France 97 UK 57 Canada 38
1997  Japan 577 Germany 382 France 50 UK 46 Australia 36
1998  Japan 1,158 Germany 321 UK 55 Canada 52 France 30
1999  Japan 1,226 Germany 305 UK 59 France 46 USA 38
2000 Japan 769 Germany 213 UK 83 France 46 Spain 32

Source: Economic Cooperation Bureau, Ministry of Foreign Affairs, Japan'’s Official Development Assistance: White
Paper 2002, Tokyo, 2003; ‘Taichii keizai kydoryoku (Japan’s Economic Cooperation with China)’, Tokyo, 2000.

Table 2 shows Japan’s ODA provision to China by types - grant aid, technical cooperation and yen loans —
between 1979-2001. Japan’s grant aid has mostly contributed to the development of basic social infrastructure and
to the improvement of education and health care.? For example, since 1980 Japan has given ¥36 billion for the
construction of the Japan-China Friendly Hospital, the Youth Exchange Centre and the Environmental
Conservation Centre, all of which were built in Beijing city. Technical cooperation funds, on the other hand, have
assisted the development of human resources in China. Throughout the period from 1979 to 1999, Japanese
governments dispatched 4,158 technicians to China. In the same period, 9,712 Chinese technicians and officials
were invited to Japan to take part in government-sponsored workshops and seminars to learn about Japanese
technology and management.® Thus, technical cooperation funds have promoted the development of human
resource in China, while grant aid has contributed more directly to improvements in the living conditions of the
Chinese people.
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Table 2: Japan’s ODA to China by Types, 1979-2001

(Net disbursement base, US$ million)

Year Grant aid Technical Yen loans ODA total
cooperation
1979 0 2.6 0 2.6
80 0 34 0.9 43
81 2.5 9.6 15.6 27.7
82 25.1 13.5 33.02 368.8
83 30.6 20.5 299.1 350.2
84 14.3 27.2 3479 389.4
85 11.6 31.2 345.2 387.9
86 25.7 61.2 410.1 497.0
87 54.3 76.0 422.8 553.1
88 52.0 102.7 519.0 673.7
89 58.0 106.1 668.1 832.2
90 37.8 163.5 521.7 723.0
91 56.6 137.5 391.2 585.3
92 72.1 187.5 791.2 1,050.8
93 54.4 245.5 1,051.2 1,350.7
94 99.4 246.9 1,133.1 1,479.4
95 83.1 304.8 992.3 1,380.2
96 25.0 303.7 533.0 861.7
97 15.4 251.8 309.7 576.9
98 38.2 301.6 818.3 1,158.2
99 65.7 348.8 811.5 1,226.0
2000 53.1 319.0 397.2 769.2
2001 23.0 276.5 386.6 686.1
Total 897.9 3,540.4 11,495.7 15,934.0

Source: Economic Cooperation Bureau, Ministry of Foreign Affairs, Japan'’s
Official Development Assistance: White Paper (two issues), Tokyo, 2002-2003;
Wagakuni no seifu kaihatsu enjo (Japan’s ODA) (various issues), Tokyo, 1984-1999.

Amongst the three types of Japanese ODA funds to China, the yen loans have most significantly assisted
China’s economic growth by supporting the country’s industrial infrastructure development. For example, during
the period from 1979 to 1998, yen loans contributed to the construction of 38 per cent (or 3,842 kilometres) of
China’s total electric rail network, 25 per cent of its total chemical fertilizer production, 13 per cent of its total
port facilities, and 3 per cent of its total power-generating capability. During this period, yen loans also
contributed to the building of 35 per cent of China’s sewage control facilities (which can deal with 4 million tons
of sewage per day).* It must be acknowledged, however, that during that period, the Chinese government limited
foreign financing to less than a half of the total cost of each plant project.’ Thus, at this time, Japanese ODA
contributed at most, half of the cost of the separate projects relating to railways, ports, fertilizer plants and so on.
In financial, technological and knowledge terms, the contribution of Japanese ODA to Chinese industrial and
social infrastructure development since 1979 has been extraordinary.
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2. Policy Aims and Underlying Interests, 1979-88

According to the Japanese Ministry of Foreign Affairs,
Our economic cooperation with China has been based on the recognition that our support of
China’s economic reforms and open-market policy will contribute to the stability and
development of the Chinese economy, further strengthen the friendly relations between the two
countries, and will eventually lead to peace, stability, and prosperity of the region.®
Over the last two decades, the Ministry has repeatedly stated the general point that ‘the stability of the most
isolated and populous country in the region is important to the security interests of Japan’ as well as to the
stability of the region as a whole. In a less formal situation, a senior official of the Foreign Ministry identified one
of the specific fears underlying this stance: domestic instability ‘might provoke a massive outflow of Chinese
refugees into Japan that would be beyond Japanese capacity to control.”” However, the attempt to connect the
stability of China directly with both a possible refugee crisis and the peace of the whole region must be regarded
more as official justification by the Ministry of Foreign Affairs, rather than a reflection of the actual aim of China
ODA activity.

As will be argued below, the major aim of Japan’s development assistance to China between 1979 and 1988
was to support China’s Reform and Liberalisation Policy.® Nevertheless, Japan supported this policy not because
it wanted to assist in the development of the Chinese economy and maintain the peace of the region for altruistic
reasons, but rather to advance its own political, strategic and economic interests in relation to China. The self-
interest that Japan pursued through provision of money and knowledge to the People’s Republic of China (PRC)
was hidden behind the rhetoric of promoting China’s economic development and the stability and peace of the
region. In reality, a healthier dose of a narrower kind of self-interest played a large part in ODA policymaking,

2.1 Politico-strategic interests

During the first decade of Japan’s ODA program to China (1979-88), when the Cold War still dominated
international relations, the political and strategic interests that Japanese governments pursued through ODA
provision to China were first, to separate the PRC economically from the Communist camp led by the Soviet
Union; second, to support the domestic political power of reformist Chinese leaders; and third, to prevent China
from becoming a chaotic and isolated country.

Through the provision of ODA to China, Japanese leaders aimed eventually to bring the country into the free
world bloc, by significantly increasing the PRC’s foreign aid and trade dependence on Japan. The introduction of
the Reform and Liberalisation Policy by the post-Mao Chinese government in 1978 provided an excellent
opportunity for the Japanese government to implement its long-held policy of economic engagement with China.’

Between 1979 and 1988, Japanese ODA to China also had security implications for both countries, given the
Soviet Union’s rapid military build-up in the East Asian region. That is, through economic cooperation, Japan
supported China’s military effort to counter the Soviet military forces along its long borderlines. !° During this
period of the Cold War, the United States government treated the PRC as an informal American ally against the
Soviet Union and actively provided various forms of military support to China, including the transfer of some
defence technology.!! Thus, it is no surprise that as a formal American ally, Japan also treated China as its de
facto ally against the Soviet Union. As one Japanese defence analyst remarks, a de facto anti-Soviet alliance
between Japan and China had already existed throughout the 1970s and the 1980s.'> During this period, the
Japanese and the Chinese government even regarded each other’s military build-up favourably. For example,
Beijing did not object to the future renewal of the Japan-US security alliance in 1972, when the two countries
normalised their diplomatic relations, and Deng Xiaoping and other Chinese leaders even encouraged a Japanese
military build-up in the 1980s."* In this context, Japan attempted to use China ODA in order to promote its
security interest in the region in the Cold War strategic environment.

The second major policy objective that Japanese governments pursued through China ODA activity between
1979 and 1988 was support of the domestic political power of reformist Chinese leaders. To achieve this objective,
Japanese governments actively supported the implementation of the Reform and Liberalisation Policy, by means
of official development assistance.'* Reformist Chinese leaders such as Deng Xiaoping, Hu Yaobang and Zhao
Ziyang were a major driving force of the Reform and Liberalisation Policy and, therefore, the success of the
policy was crucial for their leadership within the Chinese government. Failure of the policy would not only
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threaten the authority of such reformist leaders, but would also suggest the possibility that more conservative
leaders might usurp the reformists. In this context, it is no coincidence that the Japanese government began
providing ODA to China a year after the introduction of China’s new policy.

The support of reformist Chinese leaders was clearly in Japan’s political interest as they were more likely than
conservative leaders to guide the PRC in an open, liberal and cooperative direction through further reform of the
Chinese economic system. The successful implementation of the Reform and Liberalisation Policy was also in
Japan’s economic interest, as it would further open the Chinese economy and consequently create lucrative trade
and investment opportunities for private Japanese companies in China.

Japanese leaders between 1979 and 1988 also aimed to help maintain stability in China’s political and
economic affairs through the provision of ODA. Like China’s other neighbours, Japan was concerned about
political and economic collapse in China, which could conceivably cause territorial fragmentation, civil war and a
resultant outflow of millions of Chinese refugees towards Japan and other neighbouring countries. !> There is no
doubt that such an outflow of refugees from a chaotic and collapsed China would put a severe strain on the limited
resources of other countries.!® In view of China’s population of 1.2 billion, any breakdown of the Chinese
economy and society would inevitably have a negative impact not only on Japan, but also on the region and
indeed the whole world.!” From this perspective, instability in the PRC’s political and economic affairs posed a
threat to Japan, and thus, was naturally a cause for concern for Japanese policymakers. One can conclude that
Japan provided ODA partly to help prevent China from disintegrating.

It is also clear, however, that the emphasis by Japanese officials on the potential inflow of Chinese refugees
into Japan between 1979 and 1988 was rhetorical, or at least represented an exaggerated argument, intended to
gain the public’s support for China aid activity.'® Apart from this broad perception of the threat from a collapsed
China, there were several more precise reasons why Japanese policymakers feared instability in China’s political
and economic affairs. First, Japanese policymakers had commercial reasons for wanting to sustain stability in
China. As one senior official of the Ministry of Foreign Affairs commented, ‘a disintegrated and unruly China
would inevitably increase trade and investment risks for private Japanese companies and thus damage Japanese
commercial interests involved with China.”!® Without political stability and economic growth, it was highly
unlikely that the PRC would have been able to provide Japanese companies with either trade or investment
opportunities.

Second, Japanese policymakers also believed that a politically and economically chaotic China was likely to
adopt aggressive foreign and military policies. The history of the PRC certainly suggests that chaos in domestic
politics can precipitate radical and aggressive foreign policy. For example, during both the Great Leap Forward
(1958-60) and the Cultural Revolution (1966-76), Chinese foreign and security policy had largely been dominated
by radical ideology, rather than the accepted rules and norms of orthodox international relations. As a result, the
PRC’s foreign and defence policy towards Japan and other countries became very aggressive, and China
experienced profound international isolation during both periods.?” Japanese observers are keenly aware that
Chinese leaders, especially when involved in a domestic power struggle, have tended to adopt a foreign policy
that benefits their domestic power, even if it undermines state interests and endangers foreign relations.

Third, Japanese officials believed that if China became fragmented and chaotic, anti-Japanese nationalism
among the Chinese public would increase because the restraining hand of the Chinese Communist Party would be
removed or weakened.?! They particularly feared a large increase in the number of war reparations claims made
against the Japanese government by Chinese war victims.??> Such a situation constituted a worst case scenario for
the Japanese government.? In this context, the Chinese Communist Party’s ability to use its political authority to
control the escalation of anti-Japanese nationalism within China, often exercised in the past, was, and in fact is
still, very useful for the Japanese government.

The irony of Japan’s China ODA is that it has functioned to support the continuation of one-party political
control by the Chinese Communist Party through its assistance to Chinese economic development. Nevertheless,
this does not mean that the Japanese government is uncritical of the Communist Party’s political dictatorship in
China; rather, the Japanese government does not want drastic and rapid change in the Chinese political system that
might produce chaos in political and economic affairs. Although democratisation has not been the goal of Japan’s
China ODA policy, Japanese governments have in fact favoured the democratic transformation of the Chinese
political system — but only if it progresses step by step without political upheaval and economic damage.?* Japan’s
active support of the Reform and Liberalisation Policy through ODA can also be understood in this context.

In the end, it is in Japan’s commercial, political and security interests to promote a politically stable and
economically open China. Maintaining the stability of Chinese domestic affairs was thus an important aim of the
Japanese government in implementing its development assistance policy to China between 1979 and 1988.%°
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2.2 Economic interests

Apart from the politico-strategic interests discussed above, Japanese governments also pursued certain
considerations of economic self-interest through the provision of ODA to China between 1979 and 1988.
However, it was not a straightforward case of pursuing narrow commercial advantage.

The dominant view of Japanese foreign aid activity is that it aims to provide commercial opportunities for
private Japanese companies.?® On the basis of this perception, when the Ohira government announced that it
planned to initiate government-level economic cooperation with the PRC in 1979, the US and French
governments quickly expressed their concern about the likely increase in Japan’s economic presence in China.
Contrary to US and French expectations, however, the Ohira government made Japan’s first yen loans to China
untied.*’ As the provision of untied yen loans provided Japanese companies and their Western competitors with an
equal opportunity to sell their plant and machinery to China, the commercial interests of private Japanese business
would be minimised rather than advanced. Thus, if the major aim of Japanese ODA to China was to benefit
private Japanese companies commercially, then this decision by the Ohira government is difficult to
comprehend.?® Indeed, the major economic aims Japan pursued through the provision of foreign aid to China
between 1979 and 1988 were not to advance the narrow and immediate commercial benefits of private Japanese
companies through ODA project contracts, but rather to access China’s energy resources and markets and, hence,
to advance broader and longer-term national economic interests.

The economic self-interest that Japan chiefly pursued through its China ODA policy during the first decade
after the start of the policy was to secure a stable supply of Chinese oil and coal for Japan. The specific
international environment of the 1970s particularly encouraged Japan to diversify its import sources of oil and
coal. The 1973 oil shock, caused by the large reduction of oil exports from the petroleum-producing Arab
countries to industrialised countries, brought about tremendous panic among the Japanese public. Furthermore, the
second oil shock in the late 1970s — that is, the sharp oil price increase and uncertainty of supply caused by
political upheaval in Iran — undermined Japanese industrial operations.?’ As stable access to oil and oil products
was crucial for both the Japanese industrial and consumer sectors, the oil shocks presented a challenge for
Japanese energy security.

Given the oil shocks, Japan not only began to pay more attention to alternative energy resources, including
nuclear energy, but also started to diversify its import sources of oil to reduce its large dependence on the Arab
countries. Besides Indonesia, China was the closest and cheapest source of oil and coal imports for Japan. To
ensure the supply of oil and coal, Japan actively provided a large portion of its yen loans for the development of
that part of China’s industrial infrastructure that facilitated the export of these resources to Japan, including
railroads and ports.> As most of the first yen loan package to China was used to construct such transport
infrastructure, Japan’s need to secure energy imports had largely been met by the late 1970s.3!

Apart from securing a stable supply of energy resources, Japan also pursued trade and investment interests in
China through provision of ODA funds between 1979 and 1988. During this period, yen loan projects were
concentrated on the development of transportation, energy and telecommunication infrastructure in China. These
developments in turn helped promote Japanese business investments by reducing investment costs for those
private Japanese companies that were seeking new markets. In 1992 Edward J. Lincoln argued that ‘A major
increase in direct investment, supported by large amounts of foreign aid helping to create the necessary
infrastructure for that investment, is the principal vehicle for the increasing Japanese investment in Asia’, and thus,
‘Japanese bilateral foreign aid remains closely coordinated with, and connected to, other Japanese commercial
interests.’ ¥

The level of Japanese direct investment in China certainly did increase from US$22 billion in 1984 to US$51
billion in 1988.%* In turn, the increase in investments facilitated Sino-Japanese trade, which rapidly increased from
US$10 billion in 1983 to US$13 billion in 1984.3* Furthermore, in 1985, Japanese exports to China doubled in
the first half of the year compared to the same period in the previous year, reaching US$60 billion. China thereby
became the second largest destination of Japanese exports after the United States. By 1988, trade with Japan
consisted of more than 20 per cent of China’s total trade.’ Though it is impossible to pinpoint the exact causes of
the increase in trade, it seems clear that the provision of the first and second yen loan packages between 1979 and
1988, together with the Japanese investment which followed, was partly responsible, as was the generally good
state of bilateral relations at the time. Thus, during the period 1979-88, the first decade of Japan’s China ODA
implementation, ODA arguably helped to deepen economic interdependence and to diversify economic relations
between Japan and China, while also advancing Japanese trade and investment intersests.
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In sum, during the first decade of the China ODA program, Japanese governments mostly used ODA to
support the PRC’s Reform and Liberalisation Policy. This was construed to be in Japan’s own politico-strategic
and economic interests because first, it provided Japan with a chance to encourage the economic separation of
China from the Communist bloc; and second, it advanced the political power of reformist Chinese leaders. By
contributing to China’s modernisation program, and in particular, to the development of economic infrastructure,
ODA also served Japan’s commercial interests because it helped to secure a stable supply of Chinese energy
resources to Japan and advanced Japanese investment and trade interests in China. Ultimately, Japan’s support for
the PRC’s Reform and Liberalisation Policy by means of ODA during this period was thus based on Japanese
policymakers’ conviction that failure of the policy would damage Japan’s political and economic interests in
China.

3. Changing Policy Aims and Interests, 1989-94

Despite the smooth implementation of China ODA between 1979 and 1988, a number of international and
domestic developments in 1989 and the early 1990s encouraged Japanese policymakers to reassess the perceived
national interests that Japan had pursued through China ODA policy. Such reassessment eventually led to changes
in the policy objectives of China ODA after the mid-1990s. This section examines the impact of the 1989
Tiananmen Square Incident, the profound change in Sino-Japanese security relations during the early 1990s, and
the 1992 attachment of political conditions to Japanese foreign aid to China. The period from 1989 to 1994, in
short, can be regarded as a transitional period in which a re-evaluation of the Japanese interests pursued through
China ODA activity was gradually undertaken.

3.1 Impact of the Tiananmen Square Incident

The Tiananmen Square Incident had significant implications for China ODA policy in the 1990s. First, the
Chinese government’s abuse of human rights in Tiananmen Square undermined Japanese policymakers’ idealism
about modernising China, which was expected to have become more open and moderate. It forcefully reminded
Japanese policymakers of the diplomatic and security risk embedded in Japan’s program of aid to China, which
had, after all, supported the modernisation program of a strong authoritarian regime. This change in Japanese
policymakers’ and the public’s perception of China has become a very important factor leading to changes in the
implementation of Japan’s China ODA policy since the mid-1990s.

Second, Japan’s ODA sanction, which was applied for the first time to China at the time of the Incident,
revealed a new diplomatic option for Japanese policymakers. The surprising vulnerability of the Chinese
government to the aid sanctions applied by Japan and Western countries caused Japanese policymakers to reflect
on the usefulness of ODA sanctions as a diplomatic instrument against recipient countries, including China. In the
face of sanctions, the Chinese government changed its commercial laws to make them favourable to Western and
Japanese investors and freed jailed Chinese leaders of democratic movements less than one year after the
Tiananmen Square Incident.3® Despite Japan’s lack of enthusiasm in applying ODA sanctions against recipient
countries before the Incident, the number of Japanese ODA sanctions dramatically increased throughout the
1990s.3” Subsequently, Japanese governments imposed three ODA sanctions upon China to counter provocative
military behaviour by Beijing after the mid-1990s.

Before the Tiananmen Square Incident, the major goal that the Japanese government had pursued through
economic assistance to China had been to prevent China from fragmenting and becoming isolated. After the
Incident, on the other hand, preventing China from becoming a military power in the region also became an
important objective of ODA policy.>®

3.2 The changed strategic environment and the ‘China threat thesis’

The profound change in the East Asian strategic environment following the end of the Cold War
fundamentally affected Japan’s ODA policy towards China. With the decrease in the Soviet military threat
following the collapse of the Soviet Union at the beginning of the 1990s came the end of the de facto anti-Soviet
security alliance between Japan and China which had existed during the 1980s. This led to a resurgence of the
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traditional Sino-Japanese strategic rivalry from the beginning of the 1990s onwards. Furthermore, China’s rapid
modernisation and the sharp increases in its military expenditure since the beginning of the 1990s caused
consternation among Japanese policymakers about China’s intentions in the region.?® These dramatic changes in
Sino-Japanese strategic relations contributed to a reconsideration of the policy objectives of Japan’s China ODA
and the strategic interests behind it.

From the beginning of the 1990s, the Chinese and Japanese governments started to regard each other’s military
development as a source of concern, largely because of the diminution of the common security threat formerly
represented by the Soviet Union. In the 1990s, Beijing repeatedly condemned Japan’s attempts to strengthen the
Japan-US defence alliance, including revision of the Japanese Defence Guidelines and Japan’s participation in the
US ballistic missile defence (BMD) system development project, while the Japanese government became
increasingly sensitive about China’s military build-up and disruptive military behaviour in the region. The history
of Japanese wartime aggression in China is one source of Chinese fear of Japanese militarisation,*® while the
Chinese Communist Party’s repeated human rights violations and aggressive Taiwan policy are sources of Japan’s
scepticism about the PRC’s military build-up.

One clear manifestation of concern about Chinese military modernisation, grounded in the country’s fast
economic growth, is the so-called China threat thesis, which has been articulated in the Western and the Japanese
academic community and media since the early 1990s.4! The China threat thesis first emerged in 1993 when the
World Bank reported that, in terms of purchasing power parity (PPP) and if Hong Kong and Taiwan were
included, China would surpass the United States in total GDP and become the world’s largest economy by the
year 2002.*? At the same time, the International Monetary Fund (IMF) presented a similar report saying that in
PPP terms, in 1992 China had already become the third largest economy in the world after the United States and
Japan.*® These reports unnerved many analysts around the world who believed that the PRC would quickly turn its
enhanced economic capability into military power, and subsequently, fulfil the China threat thesis.

China’s increased expenditure on its military budget and weapons acquisitions specifically, together with the
lack of transparency in its military policy,* are the major sources of concern for proponents of the China threat
thesis. Rapid economic development during the 1980s and 1990s gave the Chinese government considerable
financial capacity to develop its military power by modernising both conventional and nuclear weapons. Since the
beginning of the 1990s, the PRC has indeed rapidly and consistently increased its military expenditure: the
average annual growth rate of Chinese defence budgets between 1989 and 2002 has been well over 15 per cent.*’
In particular, there has been a large effort to modernise air and naval capabilities, which, if necessary, can be used
to threaten neighbouring countries, especially those engaged in territorial disputes with China.*® In fact, China is
one of the few nations that has been rapidly increasing its military expenditure and consistently enhancing its
nuclear and conventional military capabilities in the post-Cold War era, while other military powers, including the
United States and Russia, have been cutting their defence expenditure and decreasing the number of their nuclear
missiles.

Furthermore, Japanese critics, such as Komori Yoshihisa and Hiramatsu Shigeo, argue that the Japanese
government has been indirectly assisting China’s military development by providing ODA.*’ They contend that
Japanese development assistance to the PRC has supported Chinese military power by indirectly subsidising the
country’s defence budget and by helping to construct many airports, ports, railways, highways and
telecommunication facilities in China. These critics emphasise the point that this infrastructure can be used for
military as well as civilian purposes.

The China threat thesis and the argument that Japan’s ODA has assisted Chinese militarisation have
undeniably contributed to increasing suspicion of the Chinese government’s military ambitions in the region
among Japanese politicians and the public since the early 1990s, and thus have influenced Japanese governments’
China ODA policymaking.*® In the 1990s, as a result, Japan’s implementation of the China aid program became
increasingly cautious.

3.3 The ODA Charter

Not only have changes in perceptions of China among Japanese policymakers and academics affected China
ODA policy, but the related attachment of clear political conditions to Japanese ODA provision in 1992 has also
significantly changed the ODA approach to China. With the launch of an ODA Charter in 1992, Japan made the
political and strategic aims of its ODA evident. The Four ODA Principles of the Charter began to be used as a
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critical diplomatic instrument to check China’s military development and disruptive military behaviour in the East
Asian region.

The ODA Charter was a statement of the underlying philosophy of Japanese ODA, expressed as a set of
political conditions which would govern decisions about the provision of aid. It was produced in 1992 by the
Ministry of Foreign Affairs, but only after significant pressure from the Liberal Democratic Party, which in turn
was reacting to pressure from outside the Diet to make Japanese ODA more transparent and more explicitly
responsive to the new international conditions of the early 1990s.

The ODA Charter states that after full consideration of each recipient country’s requests, its socio-economic
conditions, and its bilateral relations with Japan, ODA will be provided in accordance with the following four
principles. First, environmental conservation and development should be pursued in tandem. Second, any use of
ODA for military purposes or for aggravation of international conflicts should be avoided. Third, full attention
should be paid to trends in recipient countries’ military expenditures, their development and production of
weapons of mass destruction and missiles, and their export and import of military armaments. Fourth, full
attention should be paid to efforts to promote democratisation and the introduction of a market-oriented economy,
and the situation regarding the preservation of basic human rights and freedoms in the recipient country.*’ Unlike
a law, the Charter is a flexible instrument whose application varies in actual practice. Nonetheless, the
introduction of the Four Principles of Japanese foreign aid in 1992 did demonstrate Tokyo’s determination to
attach clear political conditions to its foreign aid activity.

The most significant characteristic of the ODA Principles is that they openly expressed concern over recipient
countries’ military build-up. Although other industrialised countries used their aid policies to express their
concern about abuses of human rights in recipient countries, Japan was the first donor to connect military
development with its foreign aid program.>

To sum up, the external and internal developments that impinged on Sino-Japanese relations between 1989 and
1994 encouraged a reassessment of the interests pursued by Japan through China ODA policy. The 1989
Tiananmen Square Incident greatly changed the perception held by Japanese policymakers and the public of
modernising China. The resurgence of the traditional Sino-Japanese strategic rivalry, following the collapse of the
Soviet Union and the rapid expansion of China’s economic and military capability, forced Japan to provide ODA
to China more judiciously than it had in the past. The 1992 introduction of the Four ODA Principles represented a
major change in Japan’s approach to foreign aid, including China aid. The Charter was to promote the Japanese
government’s use of ODA as a strategic instrument, eventually leading Japan to impose aid sanctions against
China in the latter part of the 1990s. During the period from 1989 to 1994, then, the fundamental goal behind
Japan’s China ODA policy gradually shifted from engaging a weak China (but a de facto military ally) to
engaging a modernising China (that posed a potential military threat). This reassessment eventually led to the
changes in the policy goals of Japanese ODA to China which became obvious after the mid-1990s.

4. New Aims and New Interests, 1995 Onwards

Since the mid-1990s, there have been three major developments with regard to Japan’s ODA policy to China.
First, for several reasons the Japanese government has shifted the priority project areas of China ODA from
economic to socio-environmental infrastructure development. Second, Japanese governments have started to use
ODA as a strategic weapon to counter Chinese militarisation. Third, the incorporation of the Chinese economy
into the market-based regional and global economic system, in particular into the World Trade Organization
framework, became a key policy goal of Japan’s ODA. This section gives a brief overview of these three goals.

4.1 Shifting the priority project areas of China ODA

Since the mid-1990s, Japanese governments have changed the major target project areas of China ODA.
Instead of industrial infrastructure development, the new focus is on environmental infrastructure development.
More particularly, the major project areas of Japanese yen loans have shifted from the traditional areas of railways,
ports, power plants, water supply, and sewerage construction to environmental protection, the improvement of
food production and the development of inland provinces. For example, in 1996, eight environmental and three
agricultural projects were included in the total list of twenty-two yen loan projects, worth a total of about ¥176
billion. Among the total twenty-two projects, seventeen were in inland provinces. In 1997, six environmental and
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one agricultural project out of the total of fourteen projects, worth in all about ¥203 billion, were carried out.
Among the fourteen, eleven were implemented in inland areas.>! This trend towards yen loan provision for various
environmental, agricultural and inland projects in China has continued: twenty out of the total of twenty-eight
projects, worth in all ¥390 billion, which were carried out in 1999 and 2000 were related to the environment or
agriculture.>?

The Ministry of Foreign Affairs has stated that this shift in ODA policy is intended to help prevent the
worsening of the socio-economic problems that have been created in the process of China’s transition from a
highly centralised planned economy to a more market-oriented one. Indeed, rapid economic growth in the 1980s
and the first half of the 1990s, which Japanese ODA had helped to stimulate, did reduce the potential for
instability in domestic affairs caused by China’s economic backwardness and overall poverty. However, China’s
radical transformation into a market economy and the uneven distribution of wealth among its population in turn
produced various socio-economic problems, including the widened income gap between inland and coastal
provinces, massive unemployment created by the policy of closing uncompetitive state enterprises, the
accumulation of non-performing loans in the private and state financial sectors, rapid environmental degradation
and the absence of a social safety net for the unemployed.>?

In the early 1990s, Japanese policymakers acknowledged that these new domestic problems would put great
strain on the sustainability of China’s economic development and, hence, were likely to undermine the stability of
China’s economic and social affairs in the near future.>* Increasing numbers of unemployed Chinese people in
urban areas have indeed become a destabilising factor in China’s social and political affairs. Moreover, the
Japanese government further explains that the change in the priority areas of China ODA partly constitutes an
attempt to promote a more institutionalised market economic system in China, through the promotion amongst
other things of macro control mechanisms, financial systems for market integration, a financial control system
through a central bank, and an institutionalised social safety net for the unemployed. In this context, the
Japanese government is using ODA more to provide knowledge and expertise to help create a more
institutionalised market economy in China, than for the development of further economic infrastructure.

Government pronouncements on this subject are more likely, however, to reflect official reasoning, or at least
secondary objectives, that hide the real policy goals pursued by the Japanese government through its China ODA.
In other words, they constitute the kind of rhetoric that is deliberately emphasised by the Japanese government in
order to gain public support for the continuation of its China aid activity. The actual motives behind the Japanese
government’s decision to change the priority project areas of its China ODA from economic to social and
environmental infrastructure development are the evident progress in China’s economic development, the
budgetary interest of the Japanese Ministry of Foreign Affairs and a consideration of Japan’s security interests.

First, China’s rapid economic development in the 1980s and early 1990s decreased the importance of Japanese
ODA as a source of foreign aid to supplement China’s shortage of domestic savings. Given the shortage in the
1980s of both domestic savings and foreign currency, Japanese ODA policymakers thought that the provision of
ODA for construction of economic infrastructure was the most efficient use of development funds. By 1993,
however, China’s rapidly increasing trade surplus was responsible for vastly improved foreign currency reserves
and domestic savings.>® This meant that by that time the Chinese government already had a sufficient financial
capacity to develop industrial infrastructure independently. Thus, according to the conventional wisdom of
development economics, it was inevitable that the Japanese government would shift the priority areas of China
ODA from industrial infrastructure development to other project areas.>’

Second, the strong need of Ministry of Foreign Affairs bureaucrats to protect their organisational interest also
encouraged the shift in the priority project areas of Japanese development assistance to China. As ODA accounts
for most of the Ministry’s annual budget,’® Foreign Ministry bureaucrats are keen to prevent any reduction of the
ODA budget, including the budget for ODA to China.>* Some opinion polls conducted between 1991 and 1996
revealed, however, that the Japanese public was reluctant to support any increase in the ODA budget. For example,
according to one poll, the proportion of those who supported an increase in the overall ODA budget dropped from
41.4 per cent in 1991 to 32.9 per cent in 1996, while those who supported a cut in the ODA budget grew from 8
per cent to 12.9 per cent.®” The overall ODA budget was reduced for the first time in 1996 by 10 per cent and,
since then, the decline in public support for ODA activity has put significant pressure on the Japanese government
to cut the budget further. In fact, the government decided to reduce the ODA budget by another 10 percent in
2002.%! The economic recession that started in Japan at the beginning of the 1990s, and the resultant national
budget deficit, has made Japanese taxpayers increasingly reluctant to allocate their money overseas.

In the face of such domestic pressure to reduce the total ODA budget, the Ministry of Foreign Affairs was
forced in the mid-1990s to shift the priority project areas of China ODA, in an effort to sustain public support for
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the ODA policy. Since China’s economic development has progressed to a considerable degree, it has become
increasingly difficult for Foreign Ministry officials to justify continued assistance for infrastructure development.
The shift towards social and environmental infrastructure development in China, which is based more on
humanitarian need than economic need, has proved a very useful way of gaining public and parliamentary support
for the continuation of China ODA.

Third, the perceived new imperative for the Japanese government to restrain China’s military development has
also promoted the shift in the priority project areas of ODA to China. The resurgent Sino-Japanese strategic
rivalry and China’s rapid military development, which became evident in the early 1990s, motivated Japanese
policymakers to restrain the further militarisation of China. Moreover, the China threat thesis and the claim that
Japanese ODA had indirectly contributed to the military development of China also made Japanese policymakers
more aware of the indirect linkage between Japanese ODA and Chinese militarisation. Japanese policymakers
were thus encouraged to change ODA funding areas in China to prevent Japanese ODA from indirectly assisting
Chinese militarisation.®> Unlike the development of highways, ports, airports and telecommunication facilities
which can also be used for military purposes, the provision of ODA for environmental conservation and poverty
relief projects can hardly be linked with the military operations of the Chinese army. %3

4.2 Restraining Chinese militarisation

The attempt to discourage militarisation is thus partly responsible for the change in priority project areas.
Japanese governments, however, have also taken more explicit action in this area. In particular, on several
occasions, Japanese governments have suspended disbursements of ODA to China in protest against that
country’s disruptive military behaviour. These suspensions include a 1995 sanction in protest against Chinese
nuclear tests, a 1996 sanction in protest against the military intimidation of Taiwan by the PRC, and a sanction
imposed in 2000 in protest against China’s naval activities inside Japan’s exclusive economic zone.**

4.3 Incorporating China into the global economic system

Since the mid-1990s, the integration of the Chinese economy into the market-based global economic system,
particularly into the World Trade Organization (WTO) framework, has been a further policy goal of Japanese
ODA to China. Prior to 1979, the major reason that many Japanese and Euro-American multinational companies
did not invest in China was the absence of adequate industrial infrastructure. By contributing to the development
of Chinese industrial infrastructure during the 1980s, Japanese ODA facilitated direct investments in China by
Japanese and Euro-American companies. Consequently, China’s foreign trade expanded and diversified and
China’s economic interdependence with these countries has significantly deepened. For Japanese policymakers,
promotion of China’s trade transactions with and foreign direct investment from a variety of countries was critical
to their attempt to incorporate China into the market-based global economic system. China’s recent entry into the
WTO in 2001 already provided private companies from Japan and elsewhere with further investment and export
opportunities. According to figures from the IMF, Japan exports to China increased 61 per cent from US$29.7
billion in 1998 to US$48.5 billion in 2002, while the US exports to China increased 54 per cent during the same
period from US$38.0 billion to US$70.1 billion.®

The first reason for Japan’s efforts to incorporate China into the WTO framework was to encourage China to
respect global economic norms and rules and base its behaviour on them, rather than on its own distinctive values
and rules.® This would enable the two countries to negotiate and resolve any bilateral issue on the basis of
accepted international rules. In other words, the Japanese government prefers to handle China within multilateral
frameworks, rather than to do so by itself.®” Second, Japanese governments have also sought to facilitate China’s
transition from a highly centralised socialist economy to a more market-oriented economy. In fact, in March 1999,
Chinese leaders changed the Constitution to allow ‘individual and private ownership’, an important aspect of the
market economy.®® The transition of China to a more market-oriented economy is considered to be in Japan’s
political as well as economic interest, as it would guide China in a more open and liberal direction, in the long run.
This example shows that the economic, political, and strategic interests behind Japan’s ODA to China are often
entwined.
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Conclusion

This article has argued, first, that the policy objectives of Japan’s China ODA have evolved according to
changes in the international and domestic environments. Second, although policy objectives have changed, the
fundamental concept which underlies Japan’s China ODA policy, engagement with China, has remained
consistent.

During the period between 1978 and 1988, Japan’s support of the Reform and Liberalisation Policy by means
of ODA was based on the belief of Japanese policymakers that failure of the policy would harm Japan’s political
and commercial interests in relation to the PRC. They believed that such a failure would likely destabilise China’s
socio-economic affairs and greatly undermine the political power of reformist Chinese leaders. They further
considered that the successful implementation of the Reform and Liberalisation Policy would be in Japan’s
economic interests, as it would provide Japanese companies with a greater opportunity to access Chinese oil and
coal and promote both exports of Japanese industrial products to China and direct Japanese investments in the
developing China market. Support of the policy also gave Japan a chance to encourage the economic separation of
China from the Communist bloc by enhancing China’s economic dependence on Japan and Western countries and
by promoting a market economy in China itself.

However, crucial external and internal developments surrounding Sino-Japanese relations between 1989 and
1994 modified the policy objectives of Japan’s ODA to China. The Tiananmen Square Incident undermined
Japanese idealism towards a China that now seemed to be refusing to change politically even while developing
economically. The end of the Cold War and the rapid expansion of China’s defence expenditure also caused Japan
to adopt a more cautious ODA policy in relation to China. Furthermore, Japan’s attachment of clear political
conditions to its ODA provision through the ODA Charter of 1992 facilitated the use of ODA as a means to
restrain Chinese militarisation in the 1990s.

Given these changes, Japanese governments began to pursue new policy goals through China ODA.
Acknowledging the potential threat posed by the PRC’s rapid militarisation, Japanese governments have started to
use ODA as a strategic weapon to restrain China’s military expansion. Japanese policymakers also shifted the
priority project areas of China ODA based on economic and strategic calculations. At the same time, the
incorporation of the Chinese economy into the market-based global economic system, in order to encourage China
to act more in accordance with international norms and rules and to encourage the further advancement of a
market economy, became an important policy objective of Japan’s China ODA.

Though the underlying concept of engagement has remained fundamentally consistent, as noted above, the
primary purpose of Japan’s commitment to engaging China has changed since 1979. From using ODA to engage a
weak China which was an implicit ally in the 1980s, the priority has changed to engaging an economically
developing China which has posed a potential security threat from the mid-1990s onwards.

60



61

B A4 22 D434
— 1979FELRZREHARIIFTEORBEBEXXEL TE 2O —

= =

s
o
e
B
=
[H
<t
=
Joii
iy
Gy

2E

AWEFEIE. B HBEREBIAREFZORS LV 0 T200TT, SHIGELSE 2 &, AT
1979 4ELIRE DXt FIEBUMBHZEEER) (OD A) (2T 2 BARDHALBER, kDY, ZOBURIZEI A
AROBG « 127 - BISHEROBER Z, BHRZRETNoENFESC HPBRE &0 £ < [ERAERE &
WO TLHEHRIZER LR OBLETHEDTT, AMEICL > THLNE o722 &%, BAROXH[E
BRI T AR B Il E U RIS > TARETH o2 blF Tide . T EnEh
D E N FAE L E BB B O BAVICBURIC ST 50072 BT, RELK Lo THRTWD ENH HTT, —F,
ZINHORFOD ABGRE OER] HEEDZAL & 13RI, BAROHFENLZDOEA BT R 2
% TEAGEGR) 1 X, 19790 LBEE T—H LTt SN TE T\ 5,



62

! Gaimushd keizai kydryoku kyoku (Economic Cooperation Bureau, Ministry of

Foreign Affairs), Wagakuni no seifu kaihatsu enjo (Japan’s ODA) 2000, Tokyo, 2000, p. 155.

2 Zaidan hojin kazankai (Kazankai Foundation) (ed.) Chiigoku soran 1998 (Biennial Comprehensive Analysis of
China 1998), Tokyo: Zaidan hojin kazankai, 1998, p. 385.

3 Ibid., pp. 11-12.

4 Gaimusho, ‘21seiki ni muketa tai-Chil keizai kydryoku no arikata ni kansuru kondankai: Teigen (Policy
Recommendation Report by the Committee on Japanese Economic Assistance to China for the 21% Century)’,
unpublished report, December 2000, p. 21.

3 Inada Jiichi, ‘Tai-Chii ODA no keizaiteki shakaiteki hyoka ni tsuite (An Economic and Social Assessment of
China ODAY’, in Nihon kokusai mondai kenkytijo (ed.) Tai-Chiit ODA no keizaiteki-shakaiteki inpakuto ni tsuite
no kisoteki chosa (Basic Research on the Economic and Social Impact of China ODA), unpublished report, Tokyo,
2000, p. 4.

¢ Economic Cooperation Bureau, Ministry of Foreign Affairs, Japan’s ODA 1993, Tokyo, 1994, p. 42.

" Interview with A, a senior official of the Japanese Ministry of Foreign Affairs, 20 April 2000 (first interview).

8 Interview with Inada Jiiichi, a political economist at Senshil University and a senior research fellow at the Japan
Institute of International Affairs, Tokyo, 28 March 2001; interview with Soeya Yoshihide, a political scientist
specialising in Sino-Japanese relations at Keid University and former foreign policy adviser to the Liberal
Democratic Party, Tokyo, 28 March 2001; also see Kazan-kai, ‘Nitchii keizai kydoryoku no shin-dankai: Chiigoku
no gendaika to enshakkan o megutte (The New Phase of Japan-China Economic Cooperation: Regarding Chinese
Modernisation and the Yen Loans)’, Toa, no. 152, February 1980, pp. 37, 38, 39.

? Interview with Inada.

19 Interview with Kayahara Ikuo, a defence analyst specialising on the PRC, formerly in the Japanese Defence
Agency and currently at Takushoku University, Tokyo, 4 April 2001; also see Robert M. Orr, Jr, The Emergence
of Japan’s Foreign Aid Power, Columbia University Press: New York, 1990, p. 73.

! Interview with Yabuki Susumu, a China analyst at Yokohama City University, Yokohama, 23 March 2001.

12 Interview with Kayahara; also see Kayahara Ikuo, ‘Anzen hosho kara mita Nitchii kankei (Security Perspective
on Japan-China Relations)’, Chitgoku 21, vol. 10, January 2001, p. 79; Japan Times, 11 September 1978.

13 For example, see William T. Tow, ‘Sino-Japanese Security Cooperation: Evolution and Prospects’, Pacific
Affairs, vol. 56, no. 1, Spring 1983, pp. 60-1.

4 Interview with Inada; interview with Soeya; also interview with A, 14 March 2001 (second interview).

15 Herbert Yee and Ian Storey, ‘Introduction’, in Herbert Yee and Ian Storey (eds) The China Threat: Perceptions,
Myths and Reality, London, New York: RoutledgeCurzon, 2002, p. 5.

16 Interview with A, 20 April 2000 (first interview).

17 Kato Hiroyuki, ‘Chiichoki hatten senryaku no sakutei o megutte: “Chiigoku kydiron” no keizaitei sokumen
(Regarding the Formulation of Medium to Long-Term Development Strategy: The Economic Perspective of the
“China Threat Thesis”)’, in Amako Satoshi (ed.) Chiigoku wa kyoi ka? (Is China a Threat?), Tokyo: Keisd shobd,
1997, p. 24.

'8 Interview with Yabuki.

19 Interview with A, 14 March 2001 (second interview).

20 Zaidan hojin kazankai (Kazankai Foundation) (ed.) Chiigoku séran 1978 (Biennial Comprehensive Analysis of
China 1978), Tokyo: Zaidan hojin kazankai, 1978, p. 140.

2! Interview with A, Tokyo, 14 March 2001(second interview).

22 There are a number of outstanding law suits by Chinese war victims demanding that the Japanese government
pay war compensation. For details of some of these law suits, see Asahi shinbun, 29 April 2002; Yomiuri shinbun,
27 August 2002.

23 Hasegawa Keitard and Watanabe Toshio, Yés6 no chotaikoku Chiigoku (Myth of Superpower China), Tokyo:
Tokuma shoten, 1995, pp. 174-5.

24 For details of this view, see Amako Satoshi, ‘Seiji taisei no kozo teki henyd (Structural Change in the Chinese
Political System)’, in Mori Kazuko (ed.) Gendai Chiigoku no kozé hendo (Structural Change in Contemporary
China), Tokyo:Tokyo daigaku shuppan-kai, 2000, pp. 15-55. This view is also shared by some American foreign
policy specialists on China: see Ryitkyi shinpo, 24 May 2002.

2 Interview with F, 14 March 2001(second interview).

26 See, for example, Peter J. Schrader, Steven W. Hook and Bruce Taylor, ‘Clarifying the Foreign Aid Puzzle: A
Comparison of American, Japanese, French, and Swedish Aid Flows’, World Politics, vol. 50, no. 2, January 1998,

62



63

pp- 311-4; also Margee M. Ensign, Doing Good or Doing Well? Japan’s Foreign Aid Program, New York:
Columbia University Press, 1992.

%7 Yanai Shinichi, ‘Chiigoku to no keizai kydryoku ni tsuite (Japanese Economic Cooperation with China)’, record
of lecture given by the then Director of Gaimusho keizai kydryoku kyoku (Economic Cooperation Bureau of the
Foreign Ministry), 76a, no. 159, September 1980, pp. 79-81.

28 Regarding the MOFA’s official response to the commercial instrument argument, see Economic Cooperation
Bureau, Ministry of Foreign Affairs, Japan’s ODA 1990, Tokyo, 1991, pp. 19-20.

29 Saburd Okita, ‘Japan, China and the United States: Economic Relations and Prospects’, Foreign Affairs, vol. 57,
no. 5, Summer 1979, p. 1100.

30 Asahi shinbun, 1 December 1979.

31 Asahi shinbun, 4 December 1979.

32 Edward J. Lincoln, ‘Japan’s Rapidly Emerging Strategy Toward Asia’, Technical Paper No. 58, Research
Programme on Globalisation and Regionalisation, OECD, April 1992, pp. 9, 27-8.

33 Nihon boeki shinkd kyokai (JETRO), Chiigoku deita fairu 1999/2000 (China Data File 1999/2000), Tokyo,
2000, p. 160.

3% Tanaka, Nitchii kankei 1945-1990 (Japan-China Relations 1945-1990), Tokyo: Tokyd daigaku shuppan-kai,
1991, pp. 134-5.

33 Ibid., pp. 135-7, 170-1.

3¢ Gaimusho keizai kydryoku kyoku, Wagakuni no seifu kaihatsu enjo 1994 (Japan’s ODA 1994), Tokyo, 1994,
pp. 97-8.

37 Shimomura Yasutami, Nakagawa Junji and Saitd Jun, ODA taiko no seiji keizai gaku (Political Economy of the
ODA Charter), Tokyo: Yuhikaku, 1999, pp. 114-6.

38 See Takashi Inoguchi, Japan's International Relations, Boulder: Westview Press, 1991, p. 150.

39 Gaimushd Chiigoku-ka (China Division, Ministry of Foreign Affairs), ‘Saikin no Chiigoku josei to Nitchii
kankei (Current Chinese Affairs and Japan-China Relations)’, unpublished report, April 2000, p. 6-10.

40'See Thomas J. Christensen, ‘China, the US-Japan Alliance, and the Security Dilemma in East Asia’,
International Security, vol. 23, no. 4, Spring 1999, pp. 52-5.

41 For example, Nakajima Mineo, ‘Chiigoku wa kydi ka? (Is China a Threat?)’, Boeigaku kenkyit, no. 17, March
1997, p. 8; Katd Hiroyuki, ‘Chii-choki hatten senryaku no sakutei o megutte (The Formation of Medium to Long-
Term Development Strategy)’, in Amako Satoshi (ed.) Chitgoku wa kyoi ka? (Is China a threat?), Tokyo: Keiso
shobd, 1997, p. 24; also Kojima Tomoyuki, ‘Zaisei kiki no naka no kokubohi zodai (The Increase in Chinese
Defence Expenditure in the Budget Crisis)’, Toa, no. 287, May 1991, p. 67.

42 Yee and Storey, ‘Introduction’, p. 2.

43 Takagi Seiichird, ‘Chiigoku no “keizai taikoku ka” to taigai kankei (China as an “Emerging Economic Power”
and its Foreign Relations)’, Kokusai mondai, no. 406, January 1994, p. 60.

“ For detailed analysis of PRC’s military development and military policies over the last several decades, see
Hiramatsu Shigeo, Chiigoku no gunji ryoku (China’s Miliatry Capability), Tokyo: Bunshun shinsyo, 1999.

4 See Asahi shinbun, 7 March 2002; also Yomiuri shinbun, 7 March 2002.

46 See, for example, National Institute for Defence Studies, Japan, East Asian Strategic Review 1998-1999, Tokyo,
1999, pp. 139-42; Abe Junichi, ‘Kaiyd o mezasu Chiigoku no gunji senryaku (China’s Military Strategy Aiming at
the Ocean)’, Kokusai mondai, no. 430, January 1996, pp. 65-8; Kojima Tomoyuki, ‘Chtigoku no seiji to gaikdo wa
fukuzatsu sakuso (Complicated Chinese Politics and Diplomacy)’, T6a, no. 344, February 1996, p. 60; also
Kayahara Ikuo, ‘Kenkoku 50 shiinen kinen gyoji kara mita Chiigoku seikyoku to kokubd kindaika (China’s
Political Affairs and Military Modernisation Observed from the 50" Anniversary Event of the National
Founding)’, Boei shisetsu to gijutsu, vol. 10, no. 1, January 2000, pp. 52-64.

47 Komori Yoshihisa, ‘Machigai darake no Chiigoku enjo (Japan’s Mistaken China Aid)’, Chiié koron, March
2002, pp. 94-109; Hiramatsu Shigeo, ‘Chiigokugun o tsuyokusuru ODA (The ODA which Makes the Chinese
Military Stronger)’, Seiron, November 2000, pp. 152-60.

8 Interview with A, 20 April 2000 (first interview); Yutaka Kawashima, Japanese Foreign Policy at The
Crossraods: Challenges and options for the Twenty-First Century, Washington, D.C.: Brookings Institution Press,
2003, pp. 95-110.

49 Economic Cooperation Bureau, Ministry of Foreign Affairs, Japan’s Official Development Assistance Annual
Report 1998, Tokyo, 1999, p. 151.

59 Shimomura, Nakagawa and Saitd, ODA taiké no seiji keizai gaku, pp. 83-4.



64

31 Zaidan hojin kazankai (ed.) Chiigoku soran 1998, pp. 369-70.

32 Ibid., p. 355.

53 William H. Overholt, ‘China’s Economic Squeeze’, Orbis, vol. 44, no. 1, Winter 2000, pp.13-34; Lester Brown,
Who Will Feed China?, New York: Norton, 1995; Paul Krugman, ‘The Myth of Asia’s Miracle’, Foreign Affairs,
vol. 73, no. 6, November/December 1994, pp. 62-78; Okada Tomihiro, ‘2010-nen no Chiigoku keizai z6 (The
Chinese Economy in 2010)’, Toa, no. 322, April 1994, pp. 21-36; Amako Satoshi, ‘Chiigoku, Tenanmon jiken to
s0g0 kokuryoku (China, the Tiananmen Square Incident and Comprehensive National Power)’, Sekai, no. 687,
April 2001, p. 147; Inoguchi Takashi, ‘Kaibutsu Chiigoku ni do tsukiau noka? (How Should We Deal with a
Monster China?)’, This is Yomiuri, vol. 7, no. 6, September 1996, pp. 34-45.

34 Kokusai kyoryoku jigyodan, Chiigoku kunibetsu enjo kenkyii-kai hokoku-sho: dai niji (Second Report by the
China Aid Research Group), Tokyo, February 1999, pp.15-25.

>3 Ibid., p. 19.

3¢ Inada, ‘Tai-Chii ODA no keizaiteki shakaiteki hyoka ni tsuite’, pp. 3-4.

57 Nihon kokusai mondai kenkyiijo (ed.) Tai-Chit ODA no keizaiteki shakaiteki inpakuto ni tsuite no kisoteki
chosa (Basic Research on the Economic and Social Impact of China ODA), unpublished report, Tokyo, 2000, p. 2.
38 Asahi shinbun, 29 August 2001.

5% Saori N. Katada, ‘New Cources in Japan’s Foreign Aid Policy: More Humanitarian and More Nationalistic’, in
Saori N. Katada, Hanns W. Maull and Takashi Inoguchi (eds.) Gloabal Governance: Germany and Japan in the
International System, Aldershot and Burlington: Ashgate, 2004, pp. 180, 191-4.

60 Saori N. Katada, ‘Why Did Japan Suspend Foreign Aid to China? Japan’s Foreign Aid Decision-making and
Source of Aid Sanction’, Social Science Japan Journal, vol. 4, no. 1, 2001, p. 53.

1 See Yomiuri shinbun, 20 December 2001.

62 Interview with Soeya.

% For the argument that Japanese ODA has contributed to China’s military modernisation, see Hiramatsu Shigeo,
‘Tai-Chii ODA ‘gun-min rydyd’ no jittai (The ‘Military-Civilian Dual Use’ of Japanese ODA by China)’, T6a, no.
400, October 2000, pp. 6-21.

% For more details about these sanctions, see Tsukasa Takamine, ‘A New Dynamism in Sino-Japanese Relations:
Japan’s strategic use of foreign aid’, The Pacific Review, vol. 18, no. 4, December 2005, pp. 439-61.

%5 International Monetary Fund, Direction of Trade Statistics, Washington DC: IMF, 2003, pp. 158, 924.

% Yomiuri shinbun, 28 August 2000.

87 Interview with Kokubun Rydsei, specialist on Chinese politics, professor and director of the Centre for Area
Studies at Keid University, Tokyo, 15 March 2001.

68 Economic Cooperation Bureau, Japanese Ministry of Foreign Affairs, Japan's Official Development Assistance
Annual Report 1999, Tokyo, 2000, p. 163.

64



65

ER SOERERNEHEK |

sy I NEHe HE
S SRR k() WE(K) s (K RE®) bm - o
RERIT | BRUY) Bl (K) #g(K) #80E) REW) H

A | <- 1] ¥R(H) HEEK) K. BRE) I 3 - H
EE | 1] -0 | BRUE) REEK) SRR kK BERE) R EY fme 3 - H - o
et ] | P11 ¥R HERE #REK km - fin
il [ ¥ -110 Bk () #KED KKK BRE)  KRE) bm - H - O
el | <10 R SUS SR S CIC ) b - H
Mo | By - K| k() REGE ERE) BEE @) H

PR | 1. BRE) REEK HRAE) H

Koy | 1] 1< R (0 BRE) RRE H

B = K e B =K
K =H-E il dm i O LB HGE
mmuﬂA IL”_.E#%\ _.B“Emﬁ%w\ ._.E”tF__.ﬂ\ mnmm:ﬁ

K=KEin" #=84&il1" Q=:,%E"

(16)



66

(R)BH4H (o) FHEE

(Q) R XER0EEEM P QR KENEO<SUHUWHEER L SN O IR OBaK KUK SN B HEN O L v HREEM (T) BERERVNE

WL

(D ERHEIECHNEESRHYENEHROSVELRV I ENL” HIVEE - ARNHORERBIH MK DO URFLE | 48 0 LUmL e D& D7
VR4 ECHNEEREY - RHELPNELSVRS” URNROMVAKNHOBERE 0L VERVvHVEEHSARNEO M S10° H 0 KRS QRE
HAUENEEN O 2 S H Q T Q EMA IR O 405 UM S0 SR S E Q HANEE QRN 0 £V HHS IR (2) XA EREENRD
ORI QI O 2 v R (o) BENREURML®

() B (5) g

() HaBFE | f [REE@ibE S BiKRMER—XCIREHK QEM SR NE O v —) ( TEERIFER] HSER | f<E-Rm)°

(RANELHER TEREOHY— | | LO$LERH—] H2E | RROFEm)®

(R)ERH (o) e ,

(RF|EN LV HEEH(T) Q| K

()RR LM (S) MM R 2 1 BERL WS LHEY BERCBHAVOVHE OV L UFHRRERL O VEECRK<I 2L WOREWE HEROHL)
N MRS SHoVEIONE ] VEERQL( R 1 m) " »OmMEN T ONGENSL KIS LI 0l Q K WEER < RE” TREHKAIE D
MMM SL ) BRUE (QHEM Y NEROKI ) Vv IFBRE<LCRoNE NS BESEEN O<SRVUMOA P L UBion 008507 i QMo
SEEYYREBEL LN Q[ 088 5000 WIRYUEBR KT VRO Yo HIERHYECERULSVRs” EESEHEIEMT L O 240N B
SR QU IR L Ui ae®

() THE] E o 23k KL BER RSO RS V0% BImE O LV BREUS LH85° DA HKmay S ) Q# N KHH S V%0
o BRIREEOSH S UNEOLS O QKR IE L MY KIERERNY KEHOCREBERNKNOVENACARNUER N OB om0 R85 440
N MnER] SREWKIE BRI L L URQ7 Y THEEEDRERN<] DVEM0 LY L L0000 Ty [HEK] Eoi 5 #BKS
MM HNREERCL SN RS REKEVHEROBK LR Y BEIFIIKES NEREEEEK MR N B KERMEENG FER
2 BXEEdminNE" £ EiKIK] AHE O W 200407 RMERQIE S IMIDMREN 8 O LU0 ) U2 400° D& IRAE M InimEE L v
SHOPALE JEBRRVESY HEESSIN SO P VLIRSV I NP0 TREQHNEEN BRQIEHCEHECUANEHE OV I VURIE
%R BHVE#OVY 0 VIMKSE KOERAINMIIEECEKINK O v 2 4 N E R QB M S sucQuiPas0° TR QEMEEN QL
ok TSOERVFEH | (DEHEWE KUER—FaR o Kai—] EX M=E@XE | RRNTENm® XOIEEM (o) FEQE

() M=K B () EXC

(&) B (T) BHER 1 i 0 R

(&) M- YV 8 K i B R R U 6100

(D BENCLVEER- O Lo RR ] U BREYENEO VRS ARBMLALEO VL850

(15)



67

Vs [Ldop] MU R |41 | 1 TR oo F e Fo<ie’ K REKFQE -] A0KEBIE G o iR o 8
EA@E%ﬁ#H%ﬂttb‘%%mﬂﬁ%ﬁmmxﬁéﬁbkﬂfwéow$%@ﬁ%%%%féﬁﬁ%ﬁ%ﬁ\Eﬁ@it<ﬁﬁﬁﬂwen\%ﬁ%ﬁ%
SAVEHE M K S ILE AR 8 O AP adhe”

(o)XY B8 (—) FEEN] | MR

Aquﬁﬁwb?ﬁ%WE$S$_&&5%@@%@E%;Dﬁ%ﬁ%é%ﬁ%%&<@ﬁ?%é:kwa<qﬁﬁwb@ﬁﬁ@&@%of%ﬁﬁkbto:@ﬁm
O 5 v iR A (o) FEE PN’

(2) W QR HITFER Y 0% FEH N ( SHNTNREAF O BEREREL O VRO’ BCER TR Q NEFK R 22 B M QR S IERZR N PR s ER
m%%trwtoﬁ%%w%ﬁ%%imowfmﬁmﬁ&ﬁ%ﬁ$%%§\§%%ﬁﬁa%ﬁﬁﬁﬂiaﬁiﬁ%%%ﬂm%%éﬁqmﬁwﬁﬁkaﬁ&ﬁm\
@RE | RPOHm) 48 ,

() RBF SR [IERIRME ] ®URY | | mb < mag ) R mEe il Pl s (QREEKENERKEREEND) N KK RERSEN)
QG800 1) IEIEY SRR O 550 N BHE U ORI R R0 VN RO SOIKIET KK MBS & MERERE) o
o0 Q T 1) QM SRR R O 0480 1) UARIE D S0 He0.2 ] 10 (1 ) A K KR 0% Db AP K S BN B Bn O M
548 O M) UGB QR0

(D) FRH VO HRIEKQ TEFG] U280 0200Q07 HOLmE TR B<mHmiH TRIKRFES K EKEFREONE eRE8RY] v
OREAROL P Q BRG] BVLKECRE&OEROLNIEKHSSC2QP 00" BEY 0L VHEIHK=HE YEREERORCERSE
) CREXOEX] EX Ss#iy | fRKE+ | RAY | f=KEPYm) HEMQES 40 W EXER [KiE] B<o+onke [ERd) »0E
KOG 0 Q Ve d® 450" ML mif M BIKI 40 MEEFEE] 80407 B (0 TR VLRHLIREL W S0R7 VLB Ri- Qe 107
oM BN UERIRQOAUMTKIHEN - KKEEKSs Eoi@ediE] KOQIE e (HKEERIERK) v O LSNREEKLERMEH0
B QN 6 O (AR S I S <RIV RE A0 KT 00 KI5 @ MHEKIH M0 s QH” QISR ) VMR ED VEH BV
b BRI 0 S 1) AR P RIR I K &R ( © TR VEREED0Q TR 80407 e MK DBRIKEN DKo S»S P IEE 0
o0 K O S RN LGRS L AQ Py HEKIKRQ Y 080847 VOLSKRARE NS ReT

(I IKOEREREN QDOHEKBIRANCER] (BEM(~) EHER RHEL | RRKENm)®

(19) R A0 1) SR - 8 40 B i Q HUBY B IR0 244 20 6 TR VR 0 R VY 2 o RE T L EESHR o BERBEELL o RRLUBRERENSG
B2V 2 0 REC U E#I0 2565 ° KUV ROEBNEHYERQEN LA 0 40)) VRIMILIU£0-2 8 iea00” SEH#REN O 2\ il (o)
FHESREUSH LS

() IERE T - HEMNVERE—HKSHE XRBFL RO V—) ([HFREEHER] 1100 | RRHEHT)®

(D) A BHAE<BVRBiR<a O 2 R (o) FEN | IBKME SRS SOP P RENUSNE®

(R) BIEEEE Y O 2 W H ISR MER N0 e CEBINE O BE —HHVEE - lUE - BENE— GEMA (D MR RAD | AR | H=m) XOERM (o)
HEERNE®

(2) Zw i (o) FEE

(K FEH (o) FHE

(14)



<R ST BV ORI EER N N — BRI KR RIR R BRI OER BRSO EROIKYE XORE KEiny iz
HAERE 2000k BRI IR P (5)° WV ORE +EI Y KR Q #EImE VM E D VL0 HLROCF Y MR RRVARDO0Q TS Bk’
K WY BROHWHECH KRN T —R 0 £ LR0°

gl

(- KR - BEE SRONEERERBUNESROER—) ([RUIERKCHER] B N=HKE | fRR0<m)° Xk NEE] vERKRE B
v R E N EA

() MRKEE TRS)] VK ORI ([l R KB (<KX - M) ] 1D 1 [OOO#Pm) ° NI-mEA MY Q e B R v KENIE 0

() FEFREBKEAVO LB SRR GNBNRE O VB ES EOV BRIV Mot NG P U U v Rs” 1 QUENMEQ EMIELL°

(5) &7 R © HE 8 R i M 3R O VL R SRR S 30200 0 D810 207 BE LU AS A& O KNI 0HIKE KH K 7 (IRiE) O L8 ROV 0" &
i R ORIEKR SIS S VL0 DRD7 Qfdv s [HIER] N s8N ROV ERQORER S0 R MR VS S 85°

(10) 4 4 K 0% JESE G L BRIP4 00 A M 460 Q B IR NN N ViU R I QB QRES THEK] IR ¥+ |m+-=Z I 10° 1J QUEN O S\ ik O 1
e TRRI-Q KR (BIM(—~) FHER) f°

() UKROREEHEON BN KUERmRGMI OV I LEN O L P BRE YEBNEYERKIEREY) (BEH(~) Bisx RIAH | R KE |m)
i\ .

() T QKT [(EHYN) HR/VER] VI o VNEs 1) QIR MR MY QKA SvH0" LUHKNIE+ ml [+ R m QY NKER) S
U 2 | O VB RO SRS RIY [~ B VOV IR EvmOiiHOIRG Wl —H]EIH] VRO 20 (VLN EDH)°

(0) THIEK] fEf) BB [P mak © 2 F i O R R BN QO B v ROV S WA VB E L WO QIED MM B40,0Q Q7 | i 5%l 5°
IRE ERRL O RNV O VEE Y O 2 & TEEH CERH ) MHEWR VOBRN O LY MWusds FEfN<pE< &ToNg BEEEE] (FH
Mk R T (1 o) 200060 ) TEE<] RS G BREES MO T ) 02E.Q A 4 ) 300 BEO 52000 © AUHEFEI0.2 W S 42° 1) QB8 10 [
N i CEER] ERIEPm+PmE)” TREN< SN FTEEHE] (ERHEC o0 o) [ S eiEEPm+
NI £620 e RN S g8 S ) (1TOM) VRV 2% D& HOEDURMED 24207 THE] BHEKEENUEME Lo gV
KREQEHEHE L RSVVELO M 21020 PR O 17 1) R0 Q- M FH B B0 M 0 ( QO HImVER VORI O L \WHE O WBEE 46 2° &
SERH) 800" FHRESNENMCE O WIE QL VB ATIE L0 QA" DAL 1R SEE | RKEV B EEVER 0B ( CRE
PO N EERER VIR ILL VIOERKER SRV 000 | A0 U BELO L S R0 ) B TS BRERER I B o0 Y 0
UL CEBOKERRY 00y [HUR) #EHERT [ FEomE U8 [<RIEEY (548) RSN nNER L NG KHELKH R KER
B) S#0° MEEnRs KEREST) v KESKEBHEN O QO RREHVHE O LENQ UENKEO VRS i [HiuR] MERY+man
K E Tra@Ses i () KK EHE) (mEPEKEE SoEEed” KES°)° GHRIEERHE] V' HKEHESEZ O UV ARER QB
WERE- 2007 HEHENROLCHOHES RPN 0] TEEQT] OV L1000 &0 MERME Q0 HAEVESSL 1) Qhn ) Filk IR
SENV ~HENDESYIRD N HHO Y 0L ERT 40107 K¢ EH IR Q BHYQ 0 4.0%" R 0 VEERBRESSI0VAs” &
MEENRELEHCS | FORBNRALOM L0 VLO BHORBCRY EHERNCCLERNKIL SEENROIVER L0 Y LN UHIPWN

(13)



69

rmiK ) O & WS T HolREER D BENEN BENE QedEe HRIERGEHE - KR DK< a8
BN SRR SRR Ko ¢XER Ko’ Siolciiy E<EHTKEREER T -4 K k) °

48,0407 MR IR GE © HY 13K © LRIIIE IR B G BRI VR 5 QE B BN E U020 a8 O R BN I HEREWL LV QTR (I)° 1)
Q H M SR IE N Y BN R D ORI RS WO MK O 5L W EERS SERUERO WA T —NEH oS 507 WP BEkEARERNL USRS
L08R O L QRN RS

X TR A D 8 S AN T O B S BRI RIS URBIRE O L UVEIRAS O %7 SIEEAUREN O S VBB Y S0 MR D ( THIHE] X
EREH mKm) HECHKOIDBEORRRLIURMSE OL° Wik BMEFERNENS ENEES ([HE] RERE<m+H<m) Voo <8P Q 0 4
H@ad ) BRI LRSI SR NE BRIEROL ALY TER K QIR D VHA0. L0 40407 I In RS2
SHEMIE LIV IVERT BEHRR A0 SIS B 58 © 4 VHE0 500°

BAKEE R THEHO [HRI] QD BROEEL LN RBRNKH K 8" JERENESVORENEOLST BRNIE O L LS
YER QMmN QIR AP SO RV 510° 8040 BRIFCEISE VS ER VS O LR JERENEMISLSERL OERSRMPR
O APl 230) (11111 ) AL 1 290° HE-H QRN Q20 M 0 5 W EHKE K S IRENH IEE 0% JERE M N —TREdEEE
O LRI - RV EVA e T B II R VIREN |07 Q40 IRUEVER VP SYEREVER VO N2 VRS BREIRN ORI K
B Qe & CRHEYE PG O W< +o8 (ERK b Haf 0 © BT <) DB O R O 80

0V I S Q B O K ( QIKEEX R LR O S0 SV Y BENEER O LA Q FERE IR0 Vv RS Rl SRS A L R 0
EERA OV QBRI 20001 QO BME VR | BEMSEEV SO OOVEL R HMERREE S Lo HRIECRV HREEWD Y 5 L0
RN MR SRR OPE R0 QEEHNEL 00 40 QU H 5 10 () 7

DR D40 IR O 9612487 ST BRI 2 FI IR BT © K L KA HREID L 5 42° BEIBHCm ] [-Hm” B KR QKO RK Y
DRLEHEL S B KO B RARERR | LAN O VRS HNRIERS TREREHERER) VOE L mED” TRENENY FREREER) ( THK]
PP me) UF oI B QIBE 4 O W B LN (8)° WAL D40 N R IR P m -0 H 0 S 5007 IR ImERITRNER OV S LS
KRR QHEIIE HUBRERNL—N | KUV mEMNERRQ PR LHEVLL v BHNERKCHNECHEEINS O R0 07 iRy
QANHANOMRV L QVRRT WMUEEVHEEIKS0Q L8 0 2Ll 00 0B B R © i © i H Bk { S il SHKEI XA AR e uie
A0S 30°

DR WM ( QEREEIXN O S 1va0” K - BKHE GREEQERHINIOOKKS K<+ <" IIRFEER" T-HEQ ¢FRPER" SHENEE
e WK ES EXEKHEIRNE RKEKE) (FH#] KO x| +<of) VORFNED” KRMWEULEO" KET I-Hm S H3 ik
B D 1 R 2OIIE 03100 Lo v Bk ¢ QIKEIXE IR €00 P8R RN KU OREUSY 58S 020 VEL 50°

Lo

AR S IIE YU S0 M7 B Q RIHENY Q40 Q T 3630 OV IR B O L 40° D& v e R ) B roeRigk-y TR SRk B8 " | KN
REF <R AOMBE RN EH O VRS SOOI SULSRCHE H£NAHNVE VBT <L REAREHOM ORI 1S KR RIEKIE0.L0N
QR I B MRS N BN 48 © L% 0 DIV EAU 2 OIBR I A 8.Q407 HNEEQCEIKM RN —RRS (2)° XEREQHENE NSO mf &

(12)



70

M dEERVERIE

R 18 EIR K 0 R0 R BT < R T8 O 420 UNIEE DR 1) QERKE VT Lo <BEWS N AP IO RS0 S R K
YEL 00 W KN YEBEVEBRIEVOREKY O S Hefk- M 5°

BUELURFOHFECERY M0 -2 Q BRI | K SEHR P00 H B SR Qi) O 2\ TEFRBROLN KIFRCHEVRE" W
CHERMVEKYUECSTN R —NUR e UNMIT OV 5500 5 adin ] AVEVERERe | R <BOmi# ) 0 2 i [RERSH#OS Y BEFRLERIEC <€
HORDBFHKVOLL | ULWRI S0(R)° 1) Q0 SMEE N RO W IETHER SR E RN R HNEQREEm! [+ | mRL L KL BRE RO RIS 18
B4R VO RIBIGENER R Y Lo N HmD” TROQBKIERVOVOHES | | KHEH ImQoEHe ity B O WEmN e P MmO
Q7 A AL ANC QL L & (HE) OB Y RIIE N O VKR Q OO H B QU S o a0 BRIE ) © R HKN IR O N
RS ] VIRET Sl QIR O SV THIEQ VI BMUEBEOR S CEMVAMDRT ROL<HU-OH8L° VS BERECHE - iy S0 uk
FREN DRV LD p8 L a0 ] VEQPHIREOS SN L85 (K)°

FERONSONELET HNEREEx |4 | o QRERBNC EVRKSUL BEMEOMLLDYMeR SIEEREN SRR VENRIRA RN
OB RERROUDITAS” VOREN 0L VOB RHENEORS L LL(K)" FHCREREN | EQON Y O WVEEFQLLN B L R85 800
MBI ER R S LB RE 1  mXEQE M Opt o] T o XEOIREK# Y Q UEBNWULSHEIN O Svmeun~s” <Buj O
SRR O L0

P64 TR © HHE 1 4 o R HE 0 QBRI E S W N L — AR MIK OV Qv °
HeBK + K1 - KIS - Rl - B0 - BRI - 1B - B - X - 4R

KNERE O LA T EH o XIRIR K i U A RHOEH O L <R Qg Uy © EFW X - 14~ (R)°
BIR+1IE" Bk | H WK+ | B BR+E WELE #BE<E R<E ERVE REVE #RKE RREE KKED RERE KKNE ¥
UXNE" - 8 4800

WV RRIEBEERHYERS S EROL 20%R" EIEHHEQ HEES NIy DB HYERV O VRHN QB OV L 24U RELEV LS (R)°
PEBELRAK 1 x4 | o REEENE O ( [YEEH] )T iR EXEIRECm) [+ Hm AR VEFEmEE S P G ( THEK] )7 B2
ERpo+ mOKBY IMHYE Y BH4L04° 40 VRHYEDRONENEL L4+ 180860° KNBRHUROE RILSERIKIE L #KEOVS O O~ Wi
AKANBEPORHN<SRVAS BRUENEHUSOIEF QLML <SRPE0° EEIMKY O L VPR 81 0L VERSHMEN oK EENR DS S
460465 ° MR IR E - S oo i e A 8RO b7 a4 KIH R KKK RE R RO O KK S Q@ e B O 427 1V BiRY” o
BRI Q I 9 o 0 ¥ G BRIV o B S 4 S Vi DT B0 1) Q I N E B O W 4R 7 1) QEBIR Y D 4% O\ R ] I % S0 .2 b D60
(B4 1) S LRInEEQ HENO QUL LBIKE BIRUECAKLLEOERLINOPLR HRIXECRERRBESCHNBEL L NPV 5s O 45 B0k
REOERCQAL 0 S0 UERO HA SN VBKYER OB ) UBROPEe, (NN A48.Q 408 27 2 38 B 1) i dml dm 3R S8 M 4 2 ¥ o8
04 IIEEQ UELPBRE UL BN IBIKUE R OZ IS LU0 Q I R10° A ,
W= RARIEL Q0N BHRE QA W AR ) A BRIV O 20° D& WmIgEE Y 040 BRI In R4 N T is O 4 @ ¥k D v 138
v REE R O K0 00N [mER) KEIREH-m - mek 2 12K M B0 R 2 A0 .210°

11



71

146100 ) AU SR S ST IR SR 0 5 o0 ()7 THIRY RN+ T |- D maiXsd T KIR ) R m B m ek © VR IR0 500 1) VR R T a0’
BN O 2 0SS A0 ] SRS @) |9 ma QSR IR0 2 1 200 (8)° 80407 Qfn AL — 14 0 I el soo RERIH O tie-u
W S I U BB R ED < N L — 4810 UR L SEGNE CRE RN VB ENEE QKRS0 S RN (R)° H 0 I HEHIPRE 0 L EIE O
EENEVEISENFER I NR SF N e

YOV ISR (0) IV T [SIIEEXEQ YEBMIMKE Y THEOKE S o REIREN - CHE-HKY VOEC MHKKE] Sl BT
O QMR QR EIE L 400 (KA VONR" £ mMRE RSN VSRR QBN 0 5 v IO BIH S ER 0KV 0 SR ERER H00” |
R ERK A 000 QSR EIEEIREHINY AS EiE RS Y SIS H R VIR 500 ()0 #i-EN S ER-KE W e B L O 5 IR
b’

Sm R E R < B HUGE KRR TR WEEEHSERER SKEMEKECHE () K <UE (KEIkK - E - Eink
B S IE - K OB - OB - BRSO KB EEBD < FEEL KEBRES) (THEK] X8 Rm 4+ m)
ST B 40 52 0 2400 2 0 O 0 B ) ORI S - P i Q U D W& O 2R KB QB H000 0 PRV R Y S0 R R0 VoY
EE 0 2 2 L EIRKEQ BHY T D QR B BASIe2 S 8 O T

Sy EERENY O L B IR RRECKHE L H80R” [THER] MR m |+mEy MRIEKE (K8) - SRR (H) - WKEER) - - (ki)
KR KEMBSOREND < e RSEE <ENST Sn° SHE<Ei KEEE KKORKERWE ] VRO Q07 BRERDKE 0
POE QLB E WEEHAT TKARRKE] NHsZgU S5 U0 Pae® 44 [T @ [+ | mI [+RmENRQ L V2 TREHCHME [90K
¥ - LR - K R < I S BT K Xy EMYENE CrER° (8 FEIR-HE RENH) VT EEKE RSP SR
K <A B8 5 R B U RIENIE 0 U0 200 Q 148:0° IEEEYY O 4 1Y  HE DR IERERLGCVEE Y KETEERLROBIERERS L0 5
PHREAEREN D850 DA JONBIERERSS NGRREKH) (MHER] BEREKm [+ok) SEPL 01 & CRIERL TS 000K
SORHIE OV 510U 4 RERREEOP 20 UBea oS85 STERKE HROBSE | QRIVERP00IRERE<mI+m S HEEK 112 &
Sia0" WONET SR - WE - EE - MIRCEP O L ( [IRR] Em)”

IR 1 4042 60 1 VAR © KR 40 Q< M 6 0 IRE IR v V7 BIR-K 0 0 BHY -V BRI (K HRE-HID) Vo900 QRNE i RV S0
JJAUAL0° 1) Q IR A B R FRGK B A 10 -1 AT SIEEE 48 O A0 2400 ST Q R IE B K IEREESH #<LIEKI R
VO RS HIMAKRE O VEINEEL S0 VRSN H A O LU0 20 FIMRIEEQ MHIEKR] | ME#) QEERIRE<STEDLEL SRHER
HEOLW

HE <N B K EE DR

WO ES HIRKS SEEE QR LIRS MEX<ER SEERN B B (RE) SoaRiesl
VO REAEOS0R THlK] Eo®NEL) Qi QN HUBRDEK - Wi - HIK - WH - 828R - 8§ - BE - KE - oF - Kb - BR - KK - RS+l
R04° HIFROEOVELRKNER PO TRE<QNE] P80 L T10°

QB QI B IR QB M H o 0 058 5 — X I O 1 4207 HIK BIHUEE HTHE Q <FA RN 9 HIHEE SR A — SRR +H
HEEAIET 48 0 AVELY £10%R7 1) Q -+l (TR oo S M ER © i © M U ¥ E 0 148 S (K % K MR I X D4 IKE R E-HK P o) B
PG A0 1) A A B S ERER AU O W R IR R4 D 4 © THHIIKER T 148 © 420 Q AP0 5o’

(10)



72

A3G°

A DO KIERE BERE KRS KL Qo8 REHEN | BYLEERNVALF0EERY | RARYEOS2 0 oSN O LRE D KinmE iy
S BN K+ R - KHSHRVORR(F)” SOERERURL V2 RERRNBHENER+UEKORHOIN 2 HOUEK VL SoBR ko
(F)° BREQBHUEECRERHBNVVOHNEIY | HOUL2Q R0 JLSOQRINOE XU IHHIm+KmQo0QMN 04\t NHlk] Eng) R
RO <" REYRE< EE - KR - KB - BRES" (38 EXERER - B8 - R KEKQ $RHOEKY) | VERERAS” HHvEiE O Uik
HER<HFNRECREERI IO S HE IRRSEVOHEN S O PAKKNEVL O 00 10° 8 XOEH [+ | m QBN 02 a9 THED Y TEHR
R(@AEE)° JEE<KRY” REITRENEH B2 (F9) $RE EHEY rREHREE SERIEH SREWEEHKEH - oK - oK - 8
SKEMHAENEEN (REFE<¢NE TRENED) ] V00 MERe0eu REOQER MO VI H KK - JOKEHKE « SKEKK - B=KE
MHA RS20 L FREE o VEH N REREH N SRR P VBIR -V O 0K VLS 1) QO BN VERM O WRERBNIV B8
ORI |+ m QN RO V0 THK] 28 Mo KR RAI< ¢ HR° XSGR <° KR (o) H8° SENER SRRN K Qe
B SR G (KW CmREoi #E - iR - #RE8 KEbiie SRE° BRI SEFL KB<yv FHfn EGERKiEd KK
ERR KHYEY R EREFEEK RS XKES) | VR8s 1) QOB RN BUY O VR O L QD0 8y BERN K O L
OB o O bR M Q40 Q 1 401Q°

M S0 SIS S 00 YEEKE N AR T S VE 0 200 a10%R SIRHWEEE O VL QUG <m4-1 [m Q1 O 5 W Q ey ) O
SV THED 1+ R m K Qs R v 510°

K (R - 2GR - WK (R - Rl () - B8 (ER) #ikm N KERXIE Y Re#aND B 4 mEE<4<° #+1my
W -H°
KR TR VB W EHE - K - R - K - BRHNRREO L LA D P80R BRSO Lo NR<ER N E0RE EHmE 06 B Q #
RACHL KX UL R R 48 5 0 Sl 34887 Q<0 BB S 403040 M BHY O 1 4 <8 © N R A0 A 2o s AU e ad v
M5 DY QRNERITY | IR SR 0T N O RHERU OV S0 QPR L0007 KB BKIH+ S c RE OtER N BKIH A+ @ - 8RR - iR
AR L K HH + HBR + IRV EE TS | 2O me AR T ANe® 1) Q S DA T Q I K I ITHE © MY © MBI IR 40 Q AUFP A A0 2 H6\°
AN QIERM BYEM ( RV IRV ULNHNETEER10E (D) Ve | ENKNEVANL
EROHER (FOIEHSKEQSE FLERLE’ SFieENE KEEN® (9 KEXSERI-EREENU B0 () XrKE< oo e
SO SE0REH KEEENS EN<EHLCEREs° CRERE REsn KESCRHSNERRE Sm siomkK KR - B=KEn(#ER)
C BOREE R # R S eKE (T ER] #d K m | +-E m)

WO EEROEWREL O L ESR O PERVEN KIHCR! [ Q< RN KR B0 2 8 UNIHE DU (D) REE 00 T XK
& AV ARNHORERE RIS SEEGOBIE OV 2300 VARY 500° mERSRNL —N Q5 Vv PHE] MYER] Q ERE S O/ EE kK4
PHHFEREEMEONRT [ MOV B ISR RR PN+ 0QRERIBN L5 Mk - 8K - KIK - 85 - 1R Q HERQMH VR ( [HE] - Mol
Emg)” HFEES | Buo VRIS MER] K1 m [ +-E m Q BBV iR 2 | 400 1) Qi - iR EHE SARNHORERBINNKE
500K+ 8 - B - KR0S e S WREE QIR N N L — U0 V& O VIBE DU <SR (K)° w4 ARNHO BERSBY Muf] sedn8Km 14K
TRXD THEK] et PP o ERKR N EO OO VRESD ERQHNEECHERAS L UAMEBNRLA0-0QQ" WK 3IHfeE 1 KT MK D10+

9)



73

BEW EHEFSEC SR ERERK KENEDRNEEZ #X SrogirEie (9 3E REEK @ERFK ZkErieN XS
B ERREY’ XEQBEING FEEINy FRRIEFEN<vIEy (B SEEY RUTER" KK HKikEH S<QER° [ERE ®WzH
NESN® XmEFXSEENEEN R <v$<° JEFmERE KRERKRE SRR WRKEMKEF® GREEZDE KRERN< Y’
WRKKH BERKREDONL® MREEREN< <y GHEE Ko’ KERERRERE IFE RYRRE KXERED Ly8FN° R
N<ERKER Wiriy® SMUEHRE SMEEEN (¥8)
S0V RN IRE BN QM ED W 510°
Ao J U S 0 400 QBT TR -IEIRE ] Vsl TR U0 W IKEN S 400 © VRIKGIBHE 2\ 5000V BB 5° #EmE N
T OMEE| Hus0 8 O0nNE WaEBSVHTIERLR OV REORIL BV Y] VBRSOV ELKVIHNST R sV e VUNEEH N LY
v TEEEE FUEELR - KK - KIEES S<V/ER SEHRE WEQONEEN] VEIoRRCRERANERMAm SV Qo5 O vEE0 S
LA (ERS N BEER) L MRENHYED TR0 D) AU R RIS & AL O 1 500 L i o K 5800 (] KIm)
T <] | E B m VIR O W TR O W v 28 20 0 Q4 VIR0 &840 #-1{Y ( QRISKEHKE N BYEHM L L 0 2 QUL
A (] Pim)°
D& 1) QRIS K H 08040 ) THMENEE Bodad] VI oKBIe &0 TNCHE<" KEKE KEFHFE) VI oRKROK-VHOULNE
EE1C° O VI O B <L BRI #0 VREK P RS Filf 043801 FHRAECRQV O <HFENEHEREF LN S<HERNLE P IN
BEIRN ROV 20 G BTN O W RIH O 4 ( TE<QEKR° RERE WRRNEEN] ) 2 Q VEEF0 QRECT A0 v UDRKEROE TEE-H Y
{ QRO KT M BLEMMN TR0 LR VWS S 4] AEEERQ 1 AU A0S S UiPadso°
Wt ) Q=M KR Q M HITN B O W 0K B0 Q a8 00 &’ KIERERN QS VIR R SRMERRIEQV ALY BEEHKENNNNR
JOB QB O L HE O BRI OIS L DR 8RO ERN ADeLHE UK VEERREVE Eis K L ERHFEERRZO0RE Kink KHRA
0 Q M ER N EHE S 0EBHVE | QLR (R)” 40 VIRERBINCEMEM S0 KHEEHIL O 5 PEREF VR TE D0’
0 P A LN T B e [ | m O QR E R MR O W EEY QU RERRER Y O 5 PR L H0°
OB ENKE SR NVEREK ¢ K KEKE HEEEX-EX0HINY° - m s CREE (TH#] LR ] [ +P m)
MO MmO N IO KM Q o M BRIHA SR8 & O Q7 HIKEG T O Ep s’ AHNBE L VROV L0 KOEERECRERMHEE 2KV D
L ARLBRENELEPQ S O Qe H QM ONOEMEMVREFRKOEN S NIEKRIES NEKER] | [+ mELmY -0’
KOS S0 R EF oY FROE B¢ SR XEJEH oolid o rKigie s Hasd BRRPEN<y i
N~ FECie S0HE FENEES” KERE<c° Ziq- XEi--°
JOHE SRR | B UPQ WARS” WRENK Y Yo ) THWIK< & | BIMNQABI VR ONVEO VKL L 0oMo0 | E THiK] 21 HHE
P+ IS 0 1) QEFRHEKSEEOFEN Qs HEFEECHKIVS 01V LLH0°
KMIKT” IEHEE AR U<y KRHYH mob e (F80) ERE EHES-" ERFE< i KSRDENKERTEN XEFR<NLY”
P N°
KREE N A0 L WO I R N R O 17 KR - £ KK ¢ @ HTRE N D oVEH MR ( SRREW DT <t L O LVERS P S0P X
Ym v sod Hn ) QIEERREQRERBMY SEKNABIROMNEL O LOVLs” N VdHvEES THE-HILN O L W -2RRGS O LUL WSS Vi

®



74

VO mQEHEBHEKEN YT V0% JTHEEFS MIFHY] VEXIMEImRE LRV [RR] CHEHE w4 mgAVHVE | 507 1))
IS RUHARIF O S0 S RN TR AU S o N0 1) QBRI OmW O 200 810 &°

[E4QRS SR | m < m I M [ meE R FEEERE SKEHE NCREEKT EKENCE - EEEINERT Qr<E K
KN BKEN< RELERS) VOREAROR KEREWROLE ORI GURA VERYEREHSQ [ 0D REROLY S10° 00K SR
<o) ME<g<m+HmKY-2 RIEER oo’ FR<° iy KEEEae K/MEQN<° EERRNE" KERKERHNK SFHKHERS
K oERRENE FEEERE -k oK KRR NERCEER] AV HRKEEKE0Q KR dKELRFEERKL [ExiE] #X 4§
Flml Ko TEREKE o QRe) ° EENLRE TR 5O 5007 480407 TR © RIEKM 0 Q B < S VB BLO%
ThEOH L EHE T 0 4010° Wl Bl < Vg iRV QBM I QIENKLOS00 P ang’

B [oaiE) S+ ml [+ mE N RO T[RRI BHERKESS PO PR O NS EDVER ML) MEi<mbHoge TR B4KiH
XS QP PR 0N VOIS ENQENN [EHRIE] EoiNmhe-u” mulmay'a i QR O RERI00° | oM RRR A HNEHRON
NI QE R O WERRIE OV 50 207 1) QEHNQHEIIKT 8 O Ui VB S L850 #h4d TSR] IRIRIRE+ | 1 [+ mE R 3 M mieE
B FHEEEE SKLREEN- BREKEN (CR) oK (K EaKEK (OR)" o) K& (RE)” rhE KRRHSEN EREkREEKNT BK
ENH REENES] V0" £RESe TR RROSCR" 1) QR0 B Y- RIS E VD V&AL O 228 148 0 42°

QNS HEQ GV DN LRI 0 KR LR B<LERE QN VEEHE RIS KR 7 [H#K] HIRNEHm! [+ mR QiR #gy
HNEOLEKE IKERN EEEQN<D] Veanl)” QOERY ORI O 4° #64d [LaiR] MU Rm (41 |mdK S JEFK 12 it E&-KE
(G - GNFIERE REERETH] A BKEEEHI00LQPEs” WO YRl SR E<m+nge MNE<ERRE RoEWsge S
WHERGEE ) BIE KR 0 QR AUE Y 4 5 8000 (2)° 80407 H<RI0 TR B 520K L BHRE K5 BR082Q1R0° i
<K - BCER -+ UR 2 O\ TR DB 007 R QEE N HOR LT P80 2.0 (2)7 ROl Hps SEER I R O VR ( TKRL 941,9) R R0 S0]
@ MEE<ZRLPOLLLR0 JQNEROY BRVEDQER ( SRI#V T O BLREOER VRS HE RO QRIEK( NKRL) »41) LR KO
2RO OIIE TR FHTF0-0 Q VIO O 210° H4JEHE R © TIEEH M BB Y BHRAREIOLS LS L QP 810207 MEHESs QRIS ST
27 50 VRIEA LR HTP0 ) VR ot ¢l QR HE <RI G V810

Y #E< - LiRVPL TR ORERe20 87 ElRCEME #<2KH - KR - ROSDIREF0eNE Y SREHECEP WKL ICELR O
HaHo°

B4 B Lm0 B |
KRN | miEHE A0 TR DR - REREELEON L STEREE #< 1 $Em [ +Km IEKEC-ENEO VTR R NARR LS
20 ) QNS EMER B QRO RKKKS [HEK) LIERI0RS00° #im [H#K] ©REIA OREF0EERS EVKLID 0"

SR OCHENHIL IEKE KCEENE REXS L@ <er e #axBir i« BRIRNEER #<° XEXE KEFHHFEK &S .

KB o< FeEEINEERN Bl< | RIKES e lE)| <9 KRy (B9 SRE0<° SE<aRI §®-T gog
NEE" o s IR 88 RYEFER FRENS SORKHRIEKD® RXEREE | RKE® o« PEEERR° &REE
KT SRR <" oHERIE° RN KHEFREZRN @RBELES)° (58 SEGMEREREKE HHE<E m<MKEE® K<

(7)



75

= IR R IO 52 QU ERER R O 1 8H 1) 40 O S R IR0 248 5 LER 00 o RELKREER S SHO Y L5 @WONQHIEVMK OV 5 L-E
H 2 [l THR] & e ) SR o ISR G0 2 W 5 QD P B8 L) UNEPHERROLIAV @8R VR REER R

G M 3R O\ 2 6 R 4430 23 5 A BB R IR D 8 510 20" EEERE B0 HB QIRIE 48 O 4 VEIRI0 5001 VN I B A0”

Gl

/A

Ny TERD) M DeR R A< Q IREK
k:é?%ﬁ&@i%%@ﬁﬁ@ﬁ?é&\ﬁﬁuwm_?%Ltiﬁﬂﬂ%ﬁéﬁﬁ&%h@%%mW\EkﬁgﬁﬁﬁwA%®#Kﬂﬁw_%ﬁéTé\&w
CDQ AR O 40 WA QS THRT) QEIBHNEE S UHRC | ONNI-NEDe [HERS R Hm [+ IR AR0°
WERIBN I oS8 EH ey’ KREFE0 SKENESKEEEEIL <vEH<° Sio@EErim | <KRQ° MEZENE" 1K KK’
IR BRI <° (¥
ﬁﬁﬂ@%%ﬁowféﬁ&ﬁﬁmiikﬁuéoﬁ%ﬁ\%Eéﬂt@ikowfﬁﬁmﬁﬁbqﬁbi@@Eﬁﬁq%ﬁ%é&Lbkmm%ﬁiTwéo%%%

[RJ VIKEAe VR SEES L 207 1)L HH < Q il D JRIE P O VBELG e (1 FIK)”

OWVIRQIEHEQ T ) UVvE RN K] VREAC ) UHQSIEL 2 VTP a0 Q WA W R OBE <Y K] VIKEROEREQS REERH D W1 +0°
::m%@uﬁW%£DEﬁﬁ%LT%t_&%%Té&%?ﬁ&wwﬁ%éﬁﬁo%:ﬁﬁkﬁﬁﬁ%@ﬁ%%%ﬁf@i@E%%ﬁ5®#\@@%WKOmTE
Pl Ll

HRLONED YO THIRKIR] B SRRV’

KHE#SE" o
FEREEN° KELROOBE N DEHEERIHE (K8
LHEPHUBEQKHOS PANEYUELRE SQKHNER S P EBmOND I KNS CREBNIER OV BRIEY D O WRIE IR RS 530° O
PRI P [ Q4 Q I PRI O 2 2100 V4810° KM MR N RS SKENR Y $540° [ i Ng+mi [+ [mar 38 TRIEIET KR IR
Moo HKESN ] A aeiER RO RN QM- 1,8 0 7 E{HQRISNIE O & S0 R EOS0° #4d (IR IR Rm Kok 2

[XRHEKIE “RXEBRHS N SRoFEsy Fa<ie V7 FIER] SRRk | mb oK HoghEE () FPOE EXKKRERRER
ﬁ%%_aﬁﬁﬁ%%@%ﬁTK%oT@ﬁm@E%%%ﬁbf%é@?%éo:@iﬁ&%&:@%ﬁ%qmﬁﬁ&Eﬁiﬁhﬂ@ﬁ%\Eﬁ@ﬁ+:ﬂ:+t5
& OERE m | m R R K m | mE Qv O HEROERY R IRNROVE<GRIENED Y L KT HIE QBSO8R
00 40 IR AW DY [HOR] @B+ m | ma 8 5 W ORI R Q G D W RN O 1 5100 Q VP07 KD TRl o RIEL
SR VB 000000

éf%ﬁ&ﬁﬁ%§_%Ekﬁﬁﬁbtzkéﬁﬁbtﬁmwmq¢EﬁbE%ﬁ¢+ﬁi+ﬁ5%wmm%&ﬁ%ﬁéquﬁEﬁEEEEAH+EE%ﬁ%éG

#B<IEHIK BoErs’ HENFREHBRORK S e’
KB 02 vRD Toons PRI va MK ShbEEQL v B L8505 KEMBKKRYRSERY [0 2] V5o TE&REA) RE<L A0 VRS
250 A0 (1 I A h0RENMEY 0N RIEEEERQEMND VB QRN 0 VY 2109 Vb QEH IS0 QR KNI [HGR] KK+
m | m K 4810°

] NI RO BTy’ SR’

(6)



76

(00)° 4 O\ KR RS 1) O b AU SDHERH 1) 18 RIS {82 © 0 U0 a0 Q & BT 1 48 10nen®
RUEDVERDFEEEXE EE oK MR 205 EY fra®
ORnEE (REH) © Gl HEFHAKHK RO (OR) ¢oEEIE#H° TR ERKEDEREQ< SRa<Eiee ol KMEs @R B
LR & 4 N<EKEQ<E Dok ~EE<En° o pg< g
) S MR KR £ X REE S 212 40204000 007 MKEFQ i ( HE Iy Q 3 DR K% MIE- BRI M 3R O WA KIED O 4 U0 )07 MR T3 MR M RO % 46,5 © 42 1) UV
B TRIDEAN S <EOUNRLF Y ROWNOR | VIR DR KEEN B D 8 U QU< OL VL0000 Kig i HKMieE Fxl-®'s) Ny
M R <RI ] A0V R0 M TR ) MR OV HBRIOR IR L4848 SN RN R G 300N T & (BERD) N< B TR <EE ] V810 1) U& 07
REDRL S VKA S (KO NV L) VA OBERHO W L8040 0l Q TE M | Btk BUEI0 2400 Q 4 Q 481 0ha &° KN IB Qi 1t
REENESIEHE KR! [HVEO ) VHEE < EH S8 YEIREY | BOLLQ e (2)°

HLSBH (l OFN)-%%EIIHE (]l OBV )M PeUEK N

# m m e O ®mW # R

I < H + R g " M < K m & R

i < H = | B g HEKEE R o & R

e & IR = 2 |8 R ¥R - HER - KR
R =< I O 2 W oo E o < E R W m & R

R < R g ¥ |8 EHHLL i @ m & 8

& 1] IR g [ KHH¥EEEARR m & R

Kk K IR = = g8 R® He e HER - 1 KR
% IR S ] B HE | EHKE W m & R

IR IO - KR [ < K m & R

AHBOSOL 1) Q3 OB Y I Q8 AP RO TSR 40488 5° 0400 QB EE-HIEA0 245 50 ) U2 O 17 SEI Y78 GBS0 210 £ 484 O 40
AR LR LRT ERVAENREFSERENV 0 Vs MY mh| 3B 0410 QI WA I A0 ad 11 2 ©58r0a (5)° H8IR Q A’ RER1S
ERLQLO M 21000207 MRV PEMIER DR O X UF0 VB PA085° D& I ) RHRE & 0021 4 400 P 8.8 O 1) A BmIrIv £ 100
NEVE N el

BEON [SER] - TR 2RE L QB LR ERE VO LRSS THRT © Iy v (MR N<EKEFL<E] v [LER] & IBmykFg
<7 REE KRN VO EHENE PRIV HEImHm L R 2 DO S0 QDL HM8y” RIEmEE) O 4 U BHHR S BN SL RS CHRNEAE AR
05007 IR RDORH R O LYBRBRELV LSS LDV EL LR RIEANDEY Y HBRE DNV ZKENE 0 40,00 U0 2460 g3 Q oS By T4
RIEHHLEOERG WM S) RERV-O VEREBRNQY [EOME - BEKMEL VLSRR | &000) vl £LQ P& (inim) (2)°

A OFEE THED S EERVED W B ITE D Q-0 ) RIEEREEL B8 ( QRENBMINAR 0 £ VABKPAS QREEVEE DY Ha RII

(5)



77

Gri DRI IR MER KV O & PHER] LN+ 1) [ Ky m b 5E 4o

KQE- S0 B-RlroiEl BROH & SRl XESEH ool oz KSR raid BRrEN<Y TieEN

H Rl ERHE FENEESE KHENK<L° Zig4- XEEl--°
JORE S+ | mQEEREMEL VKD Y BEHIR-VRIE R QI © BIE RS RAHERILE R H OB VR HEE IKE K<) BHREEVS
P SRR M) QM EE R UL E AR AU S0 0 AU RS0 DR 07 )12 MER QU ER O e P ES L INEB RN E D (RR) LY S eV
EOoVHsBL (9)°

RUWE W v ) THH ] QIBEK B0 O VvIEE s THOMEL0 ] VLo uRHSs” MEN 3 QRE ] <8V EL0] <STES0° 4 {3.0407
BECRE VLSOV L0 [HEK] & THH1 [P oK IR CEE S U’ £ 0100 VEEH X #CRRENQRIEVER e P BHEvT FREX
OERNE D WVIREHDU L oBENSeQ P RS MEIBHOOR AN NN Y — NS08 20° DN REGNEISESe 8T v THK) L
vOTHE ] VS0 S QTS0 (5)° MO PRBRME N, OV RIOIERERECENNABIROMINRLLELASIVY A UNEEN KRV WVERN S UieaOe
(0)°

RUK o ROEREFCEMNNABIMNARCASVY I UNKEPBRHKETY O L VEEON WOl MIERELS LU VEEKGLSeH) AW
A ACC

1 RENRHK ( ORECRSEER
W) QMBI ( QRICEN 0 5 VBTS00 R FEY SINRERM NGB OV 5585 YRR EFIHMeU Lo REHE &0 SER 426 480
R REY SHH R R VER OV EE Y Q EIVEF O L°
BV EHYO BB ( QRERVONERMEEEC [S4gi) REEE £mP o B Q REREO R0

K RESQOK EROHMEA K SR SECREIE N KEnE - S8k - Fl - MEEHCnE <" (F8) &% E ) K8 (F

) X RO EO<° RERE K S REISE B SEm
JOREE o0 TH8 ) ik B QBT o QERYE [SER] RHVEs & O XYM R HENRIEFC Wi P EL S O0RHH L
S KB ( QNI H& O NQAKEP s LRVMEYQEME YK QREFLIEL Da WiHe MBmMKFR<" BB VOV L0 a5’
1 { QR L HRIEAN DO 1 VR IZWI S S RO M L THH OB E O LA R OR 4 MK A IEN 00 BRHG B % = I
BRIV RRT M REHSOEME K UOVRENS R MBolKE< REBEKHE] 0-uBipaa 50 M THKECR OB 8V £
PO QB 2 SR 000 B < M KRN B 0 S LN R RS W QB S S S - Kl - 08 - B - K
CHRER - - WE (WEDEEEOMT) - M - B - GO 1R 0 2 [LIER] )T VNG EESLImE YKL REE T 19 - g - T -
HALHBWPHE0] IFHIOV 510° BOKQHImRO KL HHO USROS 1) QHE P OBHS B VIR RME N M0 - IR - #38 O iE
A0 VR P A010 Q T 10° 20400027 SEI B AH 48 0 WA I 1 8 © BB DS E O — KPR 097 SRS RS © 11]oF 1 RIS
HE0HUF0H VTS DR MRV EE R0 B IR R S0S Y S5 QRS HALROI S B HYH O L\ IHEE VRO
17 VS QI 1 1 mh IR0 TR PRI O MK B [ Q1 RN B ) FHE O © TIRIRN $ K m - R m © HRET AR R o Q 6
L4800 1) QRE BRI 18 O B EN VKM Q R £ 4 DB UL K AU P 0B 480 LR VP02 1) @ EHEEN NI a0 BHY T | | HURR MR 00

4)



78

I HERE FEN’
WVIREE Y BREHE QRN IR EM T R R EM-HERBK O ( HEZ V' LMV O 40" EHNERED 1) QRIMIKRGC S 40K KK
T R/NROP IR BB ORI XLV EREU Y SV OV 20 VOEQME (K- [P #BENESON AN FBEVORNO
SWREOVR QLD QTS0 L JUHE BT RR R BRI L I O LK I R A0V TRV D RIOPE O VEUS Y 530 A4S
30° O o BRI IR B QM [EH O 200 P0.&07 HEHK U W O EHMNEER DN <R LMLV I o) U600 RER Q FIR S 13 &I iz IR0 RO
RV S BSEIIE 2~ O KWW KW RS (0) HEHYVEECER#VER O ULSREEIMETRV S VS0 pUERKEFN S T ROoRSEhifE" 8
BREZEENES) #8040 oL EPVQERARDNALL” BIKSR QOB L O EMNVEIE S LIE WSRO RHNRIETI0QRENED [Hik]
R T -1 m P m o 481Q°
SREDEIERK (53 Rigi g () KNER KRK <« Bkl KXTeg8dK fE-YUEDikai’
oo i e Bk ¢ BT REREERHS QENE ERfRE DEREKE ZRHRKE KFeRix 858 PR
M ORRIKAVIR QN O S0 QIR0 6 01 THEK] i THE 4 |m+- 1 o VB S E#YEF O N O BERSIVvRIOERV L FEVCER
B ITEHENEEY S VORIMERCE W MU HKE I SNROVY BvRQRIvEK O RN Xl EREY 0P VRO 50 ) Ul ee® =7 Wik
R il S YSRSRSE ST ERANCgEY ) EERARGIVE Y IRES e
W U EIBEN RS W L0 IIRE BRRHEN O LR Q a0 HIH K610 R HENWER WU QUKL YL
M BB SR LA M BRI ) S0 I8 RE TREERE ] 8060 N E 01T 6K 8 0 IR N R P00 dr R o7 dRE M T
RO (S MK YRSL (BRSO EoN ) BRIER ( QHEVEe—I-ii)° IO PEELL0E EMYERDHENES TKENERRHLN
<& HEE FRELRE] VRO S0 0Pse0a’ (1) | HENERERCHERY ML S S0 Q BHE (K ( S HiEjr o NN
BHRLEPLLLLIBLOLLONAR VRl EHCERHNER (B QoM ORE (K BEK N FH0REN L o—-il) QRBZBeRN
H YENRONS O VYOO EH Q BN IEKF QLD N T L 282 0040° (| R110K)
Ot l-faRs M) QERVWSY 20 THE] i [HE 4+ Im-nmQ THE Q| Vit him QB O IE0.L Qi # Vi D v o L
MO SO F T {87 EREE XML B R A Q22 17 E i 48100 200 AU e O v HEEju Q AT U L oK 0 28 axe® (11OIm)
AHPR0R BUHOKHECHEEN O L i ENHER SN THEK] XE I HPmd-nme - 114 | mESH K SE RS040 NBLL 00° REKES
FEOR YT N SR EMIR-PIE 0100 THEOEE ] N8’ MR H 028" EMDEaa AR ERID VEBEWRM S0 v TEH) RVE
OB EY IR O WIS 500 R [HEK] SEOENEM 40 MERQNED YO BXE! [FHm+ | mE8e°
Vo #EMBRHK RIEMmNEK i REMCER< HradNESEN FEHEE) S o RFikig «°
VoM R REHH R B ERIEK QAR BRBIMRIMUMH OV ILL VN QL VEY SN JRQNRO VKD (el NE] SEFRP0QNE”
WRBHBRLUREPCEEVER OV REMVMRLENYY VOeEWPPBHL MRE MBNEOY (BR) Moo LB 60° Ml
QA R TERm QI8 O R 2 o) VRO 210 Q ae° KN KB #-H om0 m s B vQ°
Bm Emime’ FHE< oRFRHERNS<NEG Koo 20 (B8 8Eino KO Wit ERmH <R BELEQONE RS
1 m S Em F i IR I [ S BRI VR IR RV Q 1 [He B B R UV HIE O 290° HEE TE) 81 [REMHERP R BEXEEe MUNeERED
HLPE) BRKARDOEMOHL O VN0 W IRBLL° WA O (IRE)H9:0° oM NKIKTBRIE O L0 QD8 W0 o0 | B

3



79

K%Eénfwta%fézam&%&mﬁ\&@&Em%ﬁﬁmﬁﬁﬁﬁﬁiﬁﬁw@ﬁ#éiﬁﬁ::ﬁ%%&&é\%@%%kﬁ%@ﬁ%ﬁﬁ&?é@f@
1050 BHUQBIINAIEQS Y LU TH] a0 200N 1) 2UED BRE K RE K EE Q H £ 3 B VR P Ane LT BERS ERQORIRMLE e
EHREBAI ORI VL 028 e’
;oT%ﬁbt;bﬁ%ﬁ&@%ﬁﬁé@%hé%@%é%@@\9ﬁ<a%%%mﬁﬁﬁ_Km%taﬁwkﬁzéc%ﬁ?ﬁ%&ﬁ%ﬁ%hﬁ%ﬁbfwé:
U K510 1 AR O U 7 KGRI R VEIRGURB ( QEEN O S VI E O MO VRS WIERER S EIRRIEL VL0
WU EKY ] Xl Do m - 114+ | TR QRN 0N il MER-VE0 [HEK] S EDKOEDe’
ﬁk#ﬁ%%\$$%E#@%E2ﬁ$oEkﬁ&%é+t5%&ﬁzmw$oXﬁ%‘kﬁ&zﬁ@ﬁﬁﬁﬁﬁsz$iao¢%%&o#%@E%\%i
NEE- (P41 mE)
%Bﬁﬁ%%é@%%i%oﬁﬁﬁﬁkﬁwo%%kﬁﬁﬁcﬁ$M%ﬁﬁmo%éwuﬁ\kﬁ%@ﬁﬁﬁﬁgc:i@kﬁﬁiﬁ%ﬁom%kﬁ%mﬁﬁ
WacﬁﬁﬁﬁTowKﬂ@%@$moEkﬁﬁz%%ﬂizmﬁ&o%ﬁ@¢z%\K@k?ﬁc&Eﬁﬁz%ﬁﬁwﬁoﬁﬁtmﬁﬁﬁao%gﬁﬁxﬂ
KR D REMCSEE BERHE QKNS S<EiD NG QO<EEMIN Y WRig (14 | oK)
éf%ﬁfmmiﬂ%%ofﬁﬁamﬁﬁ%@@EK@£M%®%Eﬁﬁbnrﬁb\E$%KﬁﬁﬁmééﬁEM?é&%%@ﬁm&<&ofwtaﬁﬁ#é:
AP AL (] ) ° 4480407 EHY QB IeBEE 8 O KBS ERN I D2 8085 R {ERASIRE N B O MR VAR HNSNEK
D VEIRE B Q o B L0001 Q KEEH - B -PIEQE s [HEKR] - TRENIE KEKEK] @R PEs" 0 MIEKEYSEBE L 4o HIV
WOV 0 A0 TRMY] VAo He it RS - #2880 Q VEEw RS0 (1Om)”
ﬁﬁ?ﬁm\%iﬁﬁﬂﬁﬁéckﬂﬁabf\ﬁ&khfﬁﬁ@%%%ﬁﬂkbk&%itﬁ\%ﬁ&m%%ﬁaﬁwxﬁ?%ézkmﬁﬁbf\%méﬁﬁb
t&#é@f@é?&oE@@K%Komfmﬁ%@%ﬁﬁﬁwjo&%i%ﬂib?@°L#L\$Eﬂt%ﬁé%ﬁ&%%@%km%%ﬁmﬁmkﬁ%tzg\
%ﬁﬂﬁ%gfaa%ﬁﬁim_&wﬁﬁ%bCoTK&ékEbnéo:@ﬁmomfﬁﬁﬂﬁimmq%<&®%@ﬁﬁxbf%fﬁw\%@iﬁ@%ﬁ&%@
EENDEPACQ HIES [REM] B8 O LU D804 Lo RHEN CHIK&OE [Ritk] NE0ee R0 AW (1O~ Ok
K KTl QI N B AR 018 NEVRE QKRS L QHIRC TREN] VELVNEEVRIC DR KENT TRER] V-V LHLL
THL Q<L RARVAN K D1 2107 A5 AUNEHKES TEHtEh | VOV 5107 VEDW 2500 Q VEEBFeT D& ME<ITiUNE QN<REH) & To(
22 Qv QT SYEMAEN (H<OUs” RIDEN ( QRLNVER Y 250] VEEF0QRIE RSN WP REJERHTR KWL piE o 5
VO P RLH HOBERY M ( QR<VEH DSDRBHOLS QP 0NE VINEELHO JREELS L VENMm NSRS TR v
B s HIERER QMK 201 1) Q KR ETLE0L 2100+ 0 VEREQRFUAELOF FEVA LVEE $HERO RIFRERCERNLEN
SO MNELAS RS MRS RHYEWEARQNEF 0 40,0 Q I H L& 0 1 4 L VB0 A | RilI0500 VR0 00"
WK PHER] Al (B 1 m Q EER L R 5° R BRBE N0 0 7 ROERER QB LA HMIRLL S 58V oKKE
SLBERA O W R BRI MR
BREENE R I BRRE-HhEr°
7 MG ) KENER S0 FROKE SEEXSFRNS° $H KRoREREaH SEFERENESDT ()
RE MR
|7 HEBNE BREN<yT B RREQR FREXHNES®

(2)



80

B e
—HRE N Qe [YE) A TE | Qi L —

PoLM

RURFE B - REROEMY O L VERVEN EHROERV D BV M0 200 L VR BV 2 3087 ST Q S TR ECS RIS £ WITE 4 Hei
RERSOMS ENVEWAVRE W S0V W ( QNN O S B Eimomu 5 BRSO VL W R KR D ERHGER AL R0 020 148 0 4
R ERPEENOREMEL O R CERIRRHM S IE - REKHQEESHE O QERID 1) QREMKY | 237 1000 8O KMIFIRE TR 460K 18
HRECLSWVIHEIVN QL VE L (=)°

ARV SR MREEE TRE] VENCRIEK) RRKUR EELVIPKSHaNED Y 250° TRIHY O 2\ BOHEE QN O YEWIK N & Oy
L s0eiE (B - #<(EHE) 2O KRESRIEA QKO - 18 - BIER Qv D4 < 1 1604 10 © Y B M IR A Qi i 5 £ RI#K-U R MR 1 b i O\ 2 4
A 040" HOIRENENNERP 0N LREEWRHYGENREN LT <D | BEHNO<SO N TRE] VEMEQ VL0 U 6e° #W(
RIK X ER o QIREL FEVEROBIRMECERE VO VK O WKL CHERWE O L0 L4000 PR0R"T O HEME N BEHR6Q- UL e

WHPREYE BEREQERY O L VERPeUU2L RN B B & O B HRY IR O 5000 XEIRE+1 | SR QHKEEL <6 O\ .8
NPERIBVYERKVOREN O 2 ek O v 5°

I EHOEleME ( QHEEFNOLY

WRE CHERSFLEKONELORSH O 20° #4" FEY IEERASENN RSN HEOS L YELARSE00] VORKIEVIE SPIEN 0L K
MOTHEK] X8 Do m - 1 | oK QR kR THE] ) T [ D QR ERET R0 | 0DV 0ERNERE OV 5°
PIEED TERRAS S IKREN THE O S L YERRSER] VOUEENR O LAOE V@0 1JQUEN O L VHIRE BKQ o MITEe° [0 Q
T TERENEEHDONRE L HES S L YERRRE] VAo OREE” EBHNOHNES M) R QL LR Y R0V S o RIIKIRE Q (B 402 V1
SRLeP80e) (] <i)” THEKEORKEVEEOSNYD VS (FE) FOL0 [HK] QHERSQE W VvLEOHEN 40 Q80 A 0FRE O AL H
SR (| ZIm)°

R L ORRE OOV MRE CIEERHVALIL 400 Q VRI0%R" D& MEER H0Q 1 U BN L U Q- MY L 00048 0 40° Mnm QB
QRIS LU RANROSSSE O LR FHEHoO IR - BEKHELRL VAR | #FRUNY ORHURREHNOE O L &5 Ufaoitiy
L QOERERVED s KOERKERNENCHNBIVEI OP 20 VABKL R0 UL BUME - BEKMENR L VE EHBmds N HdE
RRRPCCAUPQ P HL 0 L Lo 0) (1) 7 TR IKEE Q47 1) (O EIBid SR IRG 4 M2 WO IE « BIE KM 1y 2 %
WH | &I (NN ° 460407 M - BEKMENAERREUS VY 20U KEQEBEHMOICR” K EIEINQ2Q Wk M B M45° 2o

(1)






81

OKINAWA B! - 08 BN B £ O E

EH =B, R WER, BEES B, E 5 RE BN BR OFRE A OES,
I RS, EE B0, PIMEERS, mAsefL®

RS AT L TR, 2IAHEIREERE R ARG, SHRBRR T LB S R T & TR, EESERAIe SRR,
SRR TIESS, CHHRR ¥R 7 —

AEIET, 2007 ERIECHEEL Lo2HDE /2L WADIET, il - BRI T 5780,
NExtBRET 2 OKINAWA B« EERATEETRERIFE OBREE #REL, W ITEELIV D2 »4FEFEE L
TEHIRESN, BIEEEFOLOTHD, ZZTELEEMEENRTAEE S 277 LOFFEE BRIE LTEY,
FORRIIWG — 1 : 1 v 28, WG — 2 : BBV T COMTWETIN, WG— 3 : mEREIIEIN,
WG—4 i AV B~y Uiz, BE, 7Tur/75 BMBRERT L, HSHEEEHEET Th D,

F—U— N PN, BEEIN, BE s T, SEsdh, 2 AEE

1. XL

ABITELRETH TH AP, WEOOEF L L THIREE~ORHEME RSN TND, —7F, BAROEEE
ER-CIE 2007 4EEE & 0 SRS KESERE 16, £/ 3< D ADIETF, Biit - HRemASESENHRB L 72
STV, EBIL, THETAEZ L OER CHESER L QW BEESED, A - Bidfii7e EOREE VY &
IRELR 2 CIXENTE CARET DIE ) DR & T 2EIRRBIRE - TRY, Z0kDE /o< VEITEERK
(2R A AESAIESRITAEEIZEER LT3,

ZO XS RBMRNOAIRTIY, REEEL OREFEERLEPR M ERREE (2FT 36 -5 12 “OKINAWA
R« ERAEETSERTE OBREE 2ERL, TR ITEEL Y 02 »EHE L UTERIRSh, BfEEEF T
D, RFETIIZOFELRE S 0 /T LOBEILOWTRT,

2. FEOBE L A

AEEIN LORT LD, () WRETEEASAPEIEAL L, WREFESEEDHL L RV B,
PERERTHEGTIZRT, MBRRTERNE ¥ —, FERHSMRIRSGE, RANEIEENR= Y =T L2 L
T, HSAEXNRETDHRIEAMBR S AT LEFET DD TH D,

3. MRBENREEEOTREL BT 5 A

(1) RNBLESEDOIMR L&A

HRROSFEREAFEC D 2REEEDLFE Y13 4. 9% (EEYHIDOK1/4) LHEEIRIREIZHY, D58
DFRLITRRE B S LOBESMK & 2o CVVB, —F, BlidEERS, G IS, REERZR U MER
LTEY, INLOEEMEROBLEIFERINTPRAIR L 72oTnD, £, BLEEEEANIIRT SN
F  HREE RO R ITUNHIX D 2 5 &8 vy Y, B ERRERAE ORI HEL, AME CTOREL 2o T\ 5,

(—oDIEELE LT, BAREGSHE (ES) ERRAER CHERT 5 &, BUEEEFARIIRT 5 WES2 fkiRA
FBOHLFIIUND 2 f5TH DR, 18k - FHRREELIL1/2~1/3 LIEVFERH D, )



&2

X 2 | ZiIERELEROWIGEE, AEEINOREREL, RKEETHRERT D MM ERT, BEEOR
B (RANGET v 7r— MER) T,

DYREEA X VR Dl

R ~BUAH 2B UL C & DIRIAVVREF L EIN 2RO AT O 2

@ I THIRIC & 2%3hEr0RGE - BUEHINIORE

OMfBOEAE BB (R - 28 - FlELIEY) 2B LIREHIN R 2 EOFERH 5,
—75, BB D38 TITHUBRHEI S L2 EIREE ORE, AFNVOERBEBEORNE, BFOHEA
HE CIIER R CEBIEFRRN D20, EREEES I BSHUE L TS EREERIE EREE R L
\CHBEZRBETR AR LI W EOREEDR $H D,

(2) BERNGEE LBRAE

PEDZ EhoBEBENREL, K2R T L IABRBGOREHIME L 720 5 5 30~40 % T, HHRE #
ZILWES2 #RFEE) DREFEHES - BBRAA T DAL LTz, BT D ERRRIZ

OEERXL (V OND) K LH LT L D 2B T HEE S - AlEt
OHBHRE~OXINEANT &, Sebmkiir 2 Fetafii 2.7 OKINAWA TR VA eifT /)

CEBYVIH O BBHITIZ BV TARAIKZR T T, CAD, CAM, CAE ZBXMETE BRI 1 TH Y,
M OEREIT “Hefli, AR&EME, EREE LR OMIMEE - A2 LS, Ecx 2PiEdinE” L
L7z,

4. BRRTIEE 0T TLELHEENE

(1) 7us'T L0

R UIZIIAFETHETIHE 0770 GERDE) Znd, A7n7J708% (A), (B), (C) D
ZoNFEVERENTEY, (A) #EFRTIT TOKINAWA B - EERAEERERITE B , iRk
TakRil , [HEWREOMPNER . [SEEDENNCHR 2L, BRMGREERIEZOL
REEGREFPE ST, (B) A%V HfREGR T IRE 02258, M - RRSERHnEY)
TEEELEAEE ) AR L, AXVOMCRHEE - R LRI OBREOMFELR S, (C) EEREER
TIE (Ao Z—ro) BRRRL, BEERGEIM LN —ARET 1« FILIEOREREIEOEREN
DFETH D, :

HEFEL LTS, 7Y, e-learning KO'P B LDIEh, BRRO#HEMCAD,  CAM,/ CAE AT A
RVREFICAEY 7 MEERLTHEY « ¥ Ial—3ia V&, HiFOEE - (SME2RESELTETH D,
AEETIITRK 17T EEICFEE T 0 /T LAORR L HRIER, 18 IR SN B ED R B3
IGERAZEDTRY, RBIGESERENBLL TEMOEE « FEHEITHITEEL LTS,

(2) BEAE

OWG— 1 : BT a2 AT 2HEOME (M35H)

BERROFEBIC LY, BRSO L—F - F SWEDIREINE THEET n it A0HER & RR TR S,
ISETER, AXMUEEERD, & IZAFVOERIERS - (BRICE oo T, RERERET LA EAE DR
BE T A —Z USSR TR OBUR LV 508 - BRI L, ZHVEERBANZEE L7227 HERB O EER
WL INTEERSED L L O, RERSEBETRNEERT D, JIUCL W RESSCEK - §
& A% VA B CIR - B/ SELTETH D,

@WG— 2 : kFEFHEEAC B A BEOHE (X4 5H)

FAEE L YSEEER OB C B A AR L, FEAR T K b R BIREREE COMTMREO LD TR & x5

Bz, #H v Ial—y gy BEAE UEEIE, RERNEREEIROESEEN 5,



83

@WG— 3 : mERIEIMZET 5%E OBE (X 5 2H)

2 B ESE E TORTROR(Y - EmE L2 X D 72121, FREOBEEEATLSNBIE T & LTDIT,
CAD, CAM, CAE%Da v a—FRAE /3 VEMBRAIKR THD, CAD TITEHFARDIGER
2t, CAE CIIEREHEROMRETR L XEE, CAMTIICADTF— 2 2FIfT54 754 T 4 —F 7
AEEn Ry ML AEME - BRERTENZEESED,

@WG—4 : A v HF—2 Ty TORlE « EERHEOHE (X 62H)

BRI OTHARIRE L, TROW, 7F—AAYT ¢, FHLERE 3E - L, BREZELCT £/

L VIR RAHIERSED L L b, ERS, AEEEERT 5.

5. ABEOHFRR L ABROFHE
AEEOHHRE BT A/ 1Z3ETRLIZEBY THHH, SZHEEOAY v MR LTL, BLTD
HIEAEE L CGHEZED T D,
- AN L EEA B R ERERIRE L LTOENZBETEHT L,
(—Waur BERIEMEE L, 0B AHIAERK WES 1 ~Rpk CERRAEHINE G [VE~IWT 235
ERTREZR L~ UL)
<R L ORREME AT E R LT, ST EARITL IV ASR 2 — A DBERA > MO WES FHRSAE
IV MEA v DTS ETREL T 5, (IBEEFRRARIC OV I AREYS - AABRERHRLY 1
I WBERA v D EFRE Sz, FEELREIZ OV Cldikpaagd)
C Z O, EEEFAEATEERNRN CZEAREL R L LY, RSN CRE L CWEEEER - B2 KR
ERCE, BEBSIHER UERONT 4 ZEBTE 5,
AEERTHRIL, T/ 2 VHHEEL #— (KFF: H1 94EETE) 2ANICGREL, S AHEALZA
NAEHBET B TEEL LTWE,  $77, W2 EEICRETEOHFRR COREZHFICOEMATATEL LT
WD,

6. BPVIZ

AN 3 EH Th AT, FEAERHAITEY H U TR I DIIF 2 ERNETH D,
UL, AE~OEEROHEIRE L, BIRLFERIC () ERTHEEASSFLLRY 110 HHOMEERE
DEANEE 7 & CIHESSESEER R LRI LT NN 3, ZOHTTEEROIHHIFEHIIRZ 5
S, HEANEHBE LM BREELER - BEFLTVDEP, AMROEFRECEE - REHF OSRREET
DRF UL NVEEALT, HsiEREHEZ, HRTERE T 2RERERINE BT Trr7 b« Edf
BA%E - FEERELZHED TV D,

BEIR

1) WBRAEBERL  WRRBOHLEL, FR 17 4E 1 A, 1315, (F¥I74Y), AFk
http:/www3.pref.okinawa.jp/site/contents/attach/5289/H17-1%20aramashi.pdf

2) MRBRROTE (Pl 6FE TEMEHFAL) HHRRMAEET Fal 841 AT, p34

3) BAEHSIERSGIREER AR 1546 A, P2



84

| EEmEAWAMRIREAS

|

4%@:#%%@?3%& BB - E
E T O —

- /ﬁ¥ﬁ£¥
s LU e —
,qvf%;r::%&m/a— « ”’1"‘“"’7
nersnna Ui [PEER
PREERRER |/ (BBER-fkiEXR)

E1 TOKINAWAR-ERNEERERNTEOEREE] 0ovv—7L2KE

OB ERT IVEEDBEH#E,
HET~BIGEORBRATRE

@ ITFIR DRI ET - B
BAT R

QEMFRIMRHEEEEL
BEREEMATRRE

O IR IEL-BEE, |
AEILDAERBBENTRE \

QOXRBHDEBRMKFREM
D, BHIMDERBEAEL

QEMRERMEGITVLELEE
R Z R R LIZ<LY

o

/

-RHB8FELILE

<

S248, WS

BRTLEEAMSE

OKINAWAZEY -
EERNEERERE
(" wmrzmEEn )
1. BEARL(Ing) #EEL, FLL

MIEVEIRETEIEBH

HREREAOTERME, £l
BEHNTERRIEZ-OKINAWA

guﬁgtggiﬁi‘zﬁb

. EBMERR O BlfthigIcs T
FE[RIZIT, CAD-CAM* cAEé

. szﬁ—c%@ﬁﬁtﬂmm /
[

s, BlEN, ERAEEL 8 |

2.

RO EE £EEER LS |
¢ EaccomtamE L

B2 BROSIFOREBLBAARERVERAHER



85

£1 BKHRITIHEBINISLERBROR)
IHH (A)EERWE BR) (B) A% - H iR 15 (CRIE -EBRHER
‘RE, vab-vay, BOIMEES, | -EE, Yiab-vay, AV r-RR8T, BT VRS
(Fik) | EE, e-learning, PBL e—learning , PBL £, #%&, PBL
RS E, ERH, MBRKP HiEEE, FRERRZE BERR RED
38 B IHtve- % BRIty &%
1. OKINAWA& %Eﬂl@Eﬁ 5 BEIJOEREY 8. A8— v
i 5 5 Ry ARNT VMY 12K BAXN
F‘# ﬁfﬁwﬁﬁctﬁﬁ)&ﬁ g)m’éﬁmﬁﬁc DTS HF
FREERL BHETIBEAR | 22574
w |2 EWERTOERIE FSW, L-4 RS O IHETR
A% ‘FSW, LY, S FIEBIESE (FrIEERE)
3. BREBIEOMFLER 6. M -MFIMER @ETILIHHE
5\ESCC, BEEE, MH, hHEREETIER OREmREDR
EIH‘L% RE (M, sus, AIR) GEI>}
£ i BeRE, TE
-IT, CAD, CAM(DT\ /I~) CAE HEIEEG)E%E’J,EJ%
ENEYH
AR 34 A (60~ 80R%M4) 44 B (100~ 12085R4) 24 B (100~ 13085 F8)

1L E#TobR
| BFBREED, HEERRE

| TnERORE BE. i

RixZE

| 2. £mTOER

| OL— ¥z T, @FSW

HERES
| @A-TIG oﬁmﬁmmﬂMaﬁ

H3 WG-1 BEITOXEMIBET 528 EFRESG

[1. 2% ouRmEE

(B

AEEAXI
DIERRIE
AXNT Y 44H)
FEEE
AN BER
Bfig, 815

| 2. FFTOLREE
| " EHEETIG, MAGE DIR{F, BRI, b
RIEO

TVEIRER)

b-FEEET

S e |

EROEMTOCRDRIER RREMR

BT AS




86

BHRELRERFHEEDOBEELE
it (38%-PBL)

OEHER, ONEICHEREIN
OWMAEMRR @BFMBEIAVF

%, i

KEALY 7 \\

KB EAAY % \ ,
|l E&:

N\

B4
. e

ERIELERE
mE-RE-BENTF

O -BHRERL @FEEN
OREFTHIER OFRERE

MR EROERICET AN, B

BEROEALBFRIT~DILH
1 ] N : L4 =i 3
* MD1 CHERL-BIEREZDMH
FHUOTIWEFEALTEHEMET S
TOOEHE
IHOEHE
B DR sk
 d - BNRER
WEMEDEL et
EHERER
2. B EQRIZREZIE
SRl RE-ES

O ER AR

Be-Eh

3. i D

@R F R - R B IC N RN F

K4 WG—2 #FmEFEiTIcRET 28T RNEH

TRk SD-CAD: |
= BERARORERE |

B e O

" }iﬁl{;?é%g - ? .

BT L W

wimms (52 >

ik L =
RTFEMBE | 2705

n%ﬁ?/;

TR

CAM:
EAME-ERE R

B5 WG—3 mERIEMICETIHERNEN

MFEH
HIE&H
— BE —
&Rt
_g N7 15 AR
2T /| -EEEHD
HEBES




87

HA R EEIT LT A E BEEDE EERE
24 AT gi—71 TSNS A, B #t TERBICTT—ARETEE
[ - ; T T \u
FL—F1 SEHE C.D # ﬁaﬁgfﬁ%éﬁﬁﬁg‘g '/

OTE

B —ARAT 4

BRTE, BEEADHH
EAETHEOLE, L

i .

e
.

PEICSLHRE, HFTEOEE
EIEREOMER

i FEH, BEOD

=R

: n¥1ﬁﬁ§ﬁ‘3$l:ct")§ﬂ§j3 -BIEMENERTES

A 8 T A

K6 WG-4 Ay5—vyy7 TOERE - REHEDNEH




88



#oO% %



89

Quantitative evaluation of tomographic resolution by coded penumbral

imaging

Shinya NOZAKI, Kentaro Noguchi, and Yen-Wei Chen?

Okinawa National College of Technology, Nago, Okinawa 905-2192 Japan.
D)Ritsumeikan University, Kusatsu, Shiga 525-8577, Japan.

Penumbral imaging is a powerful imaging technique for radiations with long mean-free path. Since the
reconstruction is based on deconvolution, the technique is sensitive to noise contained in penumbral images.
Uniformly redundant penumbral array (URPA) technique can improve the SN ratio of penumbral images. In URPA,
the penumbral apertures are arranged in m-sequence. In the reconstruction process from the coded data, penumbral
image is obtained by correlation to deconding operator. The reconstructed image can be obtained by use of the

Wiener filter.

In this article, the three-dimensional reconstruction of the URPA and its tomographic resolution are stated.

Keywords: Penumbral imaging, Coded aperture imaging, m-sequence, Uniformly redundant penumbral

array (URPA), Tomographic resolution

1. Inroduction

Penumbral imaging is a technique which uses the fact
that spatial information can be recovered from the shadow
or penumbra that an unknown source casts through a
simple large circular aperture[1]. Since such an aperture
can be “drilled” through a substrate of almost any
thickness, the technique can be easily applied to highly
penetrating radiation such as neutrons and y rays. To date,
the penumbral imaging technique has been successfully
applied to image the high-energy x rays[1,2], a particle,
protons, and neutrons[3,4] in laser fusion experiments. The
limitation of the penumbral imaging is that the
straightforward deconvolution is very sensitive to noise
contained in the penumbral image[5,6]. One of the other
x-ray imaging techniques is Uniformly Redundant Array
(URA) camera[7,8]. The URA is that multi pinhole
apertures are arranged in m-sequence. An advantage of the
URA is that the S/N on the detector can be significantly
improved and perfect two-dimensional reconstruction can
be obtained by the use of the decoding operator.

In our previous work, uniformly redundant
penumbral array (URPA) camera has been proposed to
increase the SN ratio of the penumbral image, which
combines the advantages of URA to the penumbral
imaging[9]. In URPA, multi penumbral apertures are used
instead of single penumbral aperture, which are arranged in
m-sequence. The URPA can obtain tomographic resolution
because different depth in the object cast shadows with
different size. From the advantage of the URPA, it can
obtain three-dimensional reconstruction of compressed
core _whose intensity is low from only one viewing

author 5 e-mail:nozaki@okinawa-ct.ac.jp

direction.

In this article, the tomographic reconstruction of the
URPA is proposed and tomographic resolution is evaluated
with computer simulations.

2. Penumbral imaging

The basic concept of the penumbral imaging
technique is shown in Fig. 1. The encoded image consists
of a uniformly bright region surrounded by a penumbra
(hatched region). Information on the source is encoded in
this penumbra. The encoded image (P) can be given by Eq.

(1):

Plx, y) = ” A(x, y, x', y")- Ox, y)dx'dy’
(D

where A(x,y) is a point spread function (PSF) of the
aperture, O(x,y) is a function describing the source,
respectively. If the PSF of the aperture is isoplanar (space
invariant), the penumbral image (P) can be written as a
convolution of the source function (O) and the PSF (4)
as:

P(x,y)=[[ Alx—x,y=y")- O, )ax'dy’,  (2)

Thus given P(x,y) and A(x,y), the source image O(x,)) can
be reconstructed by deconvolution. Usually a Wiener
filter is used for the deconvolution. In some cases, the
reconstructed image can be obtained with P(x,y) alone[5].
If the S/N of the penumbral image is low, the
reconstructed image cannot be obtained from penumbral
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image since the Wiener filter is sensitive to the noise. In
our previous work, heuristic method is very useful to low
S/N and applied to real laser fusion experiments[6]. But
this method is based on iterative algorithm, it takes
computation cost.

pperture Penumbra

Obiject

A Detector

o) A P

Fig.1 The basic concept of penumbral imaging.

3. Uniformly Redundant Array Camera

A URA is one of the coded aperture imaging. The
basic concept of the URA is shown in Fig. 2. The first
step is the coded image formation and the second step is
the reconstruction of the coded image with a computer. If
the objects is a planar (two-dimensional) object parallel
to the aperture, the encoded image C is given by a
correlation between O and A4[8].

Clk,))=0* 4

—ZZO

- A(mod[i + k, ] mod [ +1,5]),

®)

where * describes correlation, O is an object image, A4 is
the encoding operator describing the aperture function
and » and s are sizes of m-sequence the array. A
reconstruction can be obtained by correlating the encoded
image C with a decoding operator G as

0G,j)=C*G
=;Zc(k,z)-

=(0* A)*G = 0*(4*G).

G(mod[k +i,r] mod[l + j,s))

4)

In order to obtain perfect reconstruction, 4* G must
be a delta function. The decoding operator G can be
selected as Eq. (5):

Gli.j)=1 i A(. J)=1
G, j)=-1 if Ali.j)=0
©)

URA camera

|
I e *
Object Aperture Coded Computer Reconstructed
image decoding image

Fig.2. The basic concept of URA imaging.

From Eq. (5), a perfect delta function of 4*G is[9],

0, otherwise.

A*G:{(’”XS+1)/2,H10d(i,l”)=0and Il’lOd(j,S):O

(6)

Therefore, a perfect reconstruction can be obtained with
(rxs+1)/2 times flux using G as the decoding

operator.

4. Uniformly Redundant Penumbral Array

The basic concept of the URPA is shown in Fig. 3. In
URPA, multi-penumbral apertures are used instead of
single aperture, which are arranged in m-sequence. The
image (C) obtained on the detector is a coded penumbral
image. The reconstruction process is two steps: The first
step is to use a decoding operator to obtain the real
penumbral image and the second step is a deconvolution
process. In the second step, a Wiener filter is used to
reconstruct the source image.

[Conventional penummbral imaging |
ﬂ*u"nﬂﬂ

Propnsed

H*[@ D“]

decodmg
~ef—
WF

Fig.3. The basic concept of URPA, (a) conventional
penumbral imaging, (b) URPA

Compared with signal-to-ratio (S/N) of the conventional
penumbral image shown in Fig. 3(a), an S/N of the
decoded penumbral image shown in Fig. 3(b) is



significantly improved[9].

5. Tomographic reconstruction of the URPA

The basic concept of tomographic imaging with
URPA is shown in Fig. 4. Source distant to the detector
cast smaller aperture shadows than closer sources. The
size of the shadow depends on the distance to the point,
while the location of the shadow depends on the lateral
displacement of the point. By correlating the recorded
image with decoding patterns of different sizes, images of
the source distribution at different depths can be
retrieved.

Detector /
\

Coded Penumbral Aperture

Near-by Source —g:="|

Aperture Shadow

[ J ~
Distant Source

N

Fig.4. The basic concept of URPA tomographic imaging.

The concept of the tomographic imaging can be
expressed in mathematical terms. Let C(x,) be an
encoded image at position (X,y) on the detector, O(x,y)
be the distribution in a plane parallel to the aperture and a
distance z from it, M.(x,y) be a two-dimensional
m-sequence of the aperture, and let A.(x,y) be the
appropriately magnified version of the aperture for the
distance z. We have the recorded image which is a sum of
the correlation of each object plane with an aperture
pattern of appropriate magnification.

Detector

Shadow
Object 2 Object 1~ Aperture

O
e
O O
Z, ]
L, e T,
» >

Fig.5. An arrangement of a URPA camera for the

tomographic imaging.
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x,y)% A, (x,p)* M_(x,y)]
@)

C(x,y) = Z[

To retrieve P(x,y) (: 0, (x, y) * A (x, y)) including

the z-th plane information O, (x, y) , a decoding

operator G(x,y) is correlated. That is,

P.(x,y)=C(x,y)*G.(x,»)

= Z [P (x, p)* M. (x, p)]* G. (x, )
®

Where, if z=2', M_(x,y)*G.(x,y) is a delta
function. On the other hand, M (x, y) *G, (x, y) is not
the delta function if z # z'. Therefore Eq. (8) is,

P.(x,y)= Z (6 p)* M (x,y)]*G.(x, )

=P.(x,3)+ 2 [P (6, y)* M. (x,3)* G, (x. )]
=P (x,y)+ AP,
)

If the second term is 0, the z-#h perfect penumbral
image is obtained. But the second term is not O since
MZ,(x,y)* Gz(x,y) is not delta function in the case of

z # z'. Since an artifact appears in each reconstructed
image, a tomographic resolution of the URPA camera is
reduced.

In order to make a verification of the tomographic
reconstruction of the URPA, a computer simulation is
demonstrated. An arrangement of a URPA for computer
simulation is shown in Fig. 5. Magnifications of each
image are set as: objectl is 4(f/Z,=4) and object2 is
3(f/Z,=3). A coded penumbral image of Fig. 5 is shown
in Fig. 6. It is shown that the each penumbral image is
blurred due to several objects (image “A” and “E” in Fig.
5).

Fig.6. Coded penumbral image on Fig. 5.

The reconstructed images from the coded image are
shown in Fig. 7. From the results, it can be seen that each
reconstructed image is degraded by defocus artifact
though each source images (“A” and “E”) can be
appeared.
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* 4

(a) (b)
Fig.7. Reconstructed images from coded penumbral
image (Fig. 5). (a) Object 1(“E”) (b)Object 2 (“A”)

6. Quantitative evaluation of the tomographic
resolution

A computer simulation was carried out to evaluate
the tomographic resolution of the URPA. An arrangement
of the computer simulation is shown in Fig. 8. The source
point from the distance Z, is set. The reconstructed image
is obtained with Z. If the tomographic resolution is very
high, the source point can be obtained in the case of only
Z equals to Z,.

Reconstruction Source Aperture

plane

--

S e : Zy
< »
z :
<& i >
< »

Fig.8. An arrangement of the computer simulation for the
tomographic resolution of the URPA.

The reconstructed images are shown in Fig. 9. It can be
seen that each reconstructed image is degraded by the
defocus artifact. From Fig. 9 (a) and (e), the defocus
artifact influences the reconstruction even if the point of
the source distant that of the reconstructed images.

(b) (©
(e)

(d)

Fig.9. The reconstructed images. (a) Z/Z¢=0.9 (b)
Z2/70=0.99 (c) Z/Z¢=1.0 (d)Z/Z=1.01 (e)Z/Z¢=1.1

The depth point spread function of the URPA is shown in
Fig. 10. It can be seen that intensity of Z/Z¢<1 is smaller
than that of Z/Z¢>1 due to the magnification of the
camera. The reconstruction of the large magnification is
better quality than that of smaller one. The intensity of
Z/Z=1 is 0.078. Compared with URA (multi-pinhole)
method[9], the intensity is small.

0.08
0.07 / \\.
~> 0.06
S
— 0.05 J ~
0.04

0.03

0.85 0.9 0.95 1 1.05 1.1 1.15

Z/Zy

Fig.10. The depth of the point spread function of the
URPA.

7. Conclusion
In this article, the tomographic reconstruction of the

URPA was proposed. From the computer simulation, it
can be seen that tomographic reconstruction can be
obtained though the tomographic resolution is not
sufficient by the defocus artifact.

To apply the camera to future laser fusion experiments,
more study of improving the tomographic resolution is
needed.
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Abstract

A project was carried out as part of a grass-roots
movement for community development in Hirano,
Osaka, Japan, from 1997 to 2004. It was Hirano
Soundscape Museum which was composed as an
experiment seeking for putting the soundscape design
into practice in order to make it possible for any
individual to join the designing. This paper points out
the technical problems of the ’soundscape museum’
and discusses about further application.

1. Introduction

1.1. Soundscape Museum

Soundscape museum is a research field, as well as
the realization, of soundscape design. It is different
from sound archives in the sense that the latter
collects, classifies and stocks recorded sounds while
the former requires more comprehensive schemes on
the collection and exhibition of recorded sounds, and
the scheme needs be formed within the contexts of
life-world.

Hirano Soundscape Museum, HSM, is an
experimental soundscape museum and part of the
project of community development activities in the
town of Hirano, Osaka, Japan. In 1996, the
soundscape museum programme of the project started
in carrying out soundscape study for the purpose of
producing soundmonograph. In 1997, the HSM
opened as one of the museums organized in the
Hirano Ecomuseum Project that consists of a lot of
tiny museums utilizing the ordinary facilities such as
temples, shrines, stores, public spaces and private
houses. In 2004, the project published a CD

containing 99 soundmonographs as a form of the
HSM.

The HSM consists of six facilities located in the
town and exhibits the soundmonographs. In Table 1
is shown an overview of the exhibition of the
facilities where visitors can listen to the sounds by
means of built-in speakers or FM radio receivers.

Table 1 An overview of the exhibition on the six
facilities of HSM

Facilities Exhibition
Temple A CDs, speakers, daytime, every
(Senkoji) Sunday
Temple B CD, speakers, daytime, everyday
(Dainenbutsuji)
Shrine CD, speakers, daytime, everyday
(Kumata Jinja)
Film Archives CD, speakers, 13:00-16:00, 4"
(Matsuya) Sunday
Dining CD, FM radio receiver, business
(Kyomasa) hours, weekday
Café CD, FM radio receiver, business
(Kurose) hours, except for Tuesday

1.2. Study Area

What is called Hirano used to be an old town of
Hirano-go district which prospered as a self-
governing town until the early twentieth century (see
Figure 1). Today Hirano-go is a part of Hirano Ward
of the city of Osaka, covering an area of
approximately one square kilometer (see Figure 2).

New buildings such as factory, shopping centre
and residence are rapidly increasing while historical
buildings are disappearing. Preservation of the
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historical townscape is an important issue to be
urgently solved in the town (see Figure 3).

mErezH

#
#
&
®
®

P HIRANO WARD

Figure 2 The study area of Hirano-go is located in
the centre of today’s Hirano ward.

| ey o &
Figure 3 A bird’s-eye view of the study area. The
historical townscape is being lost.

2. The Technical Aspects required
for Soundmonograph

The soundmonograph has been defined as the
documentation of a soundscape on tape, disc, or other
recording media (see Figure 4). It consists of several
elements. The first is the actual sound which includes
a wide variety of material, from live sound recordings,
to ear witness accounts, explanations and finally even
synthesized sound effects. The second element is

composition. It includes scripting, montage of sound
materials and arrangement of interviews, The third
element is subjectivity, referring mostly to the
recorder’s, editor’s and informant’s subjectivity. The
"soundscape" concept places special emphasis on the
perspective of the listener and, more importantly, this
subjectivity stands in a mutual relationship to the
subjectivity of others. It means that any soundscape
descriptions or documentations consist of two or
more subjectivities and that any soundmonographs
can be accomplished through the collaboration of two
or more persons. [Nishimura and Hiramatsu 2003]
The technical aspects of soundmonograph according
to the three elements will be discussed below.

SOUNDMONOGRAPH:
A Description of Soundscape on recordings

Interviews,
Scripting,
Montage,...

Live Recordings,
Witnesses,...

Elements 2. Compositicns

f{& Subjectivities

Recorder’s, Editor’s,
Informant’s,...

Figure 4 The definition of soundmonograph in the
case.

2.1. Sound and Recording

2.1.1. Approach to Sound Sources

The quality of the recorded sound depends on the
positional relationship between microphone and
sound sources. To set a microphone close to sound
sources was indispensable to recording with high
signal-to-noise ratio on the noisy condition such as
the study area. In the field, it is not always easy to
approach the sound sources differently from studio
recording. For example, approaching the sound
sources was restricted in the traditional festivals. In
one case, the reason was to keep the audience safe. In
another case, the reason was to protect the rights of
the photo or video agency employed exclusively by
the promoter. Social approval is indispensable to
recording near sound sources.

2.1.2. Getting away from Sound Sources

Earwitnesses in Hirano often make comments on
faint sounds propagated from source located in the
long distance. For example, train noise heard in early
morning, and temple bells heard in the New Year eve
on their way to shrine to celebrate the New Year.
These kinds of sounds were not heard during course
of sound recording. The reason why local people hear
the faint sounds in the long distance in such a lo-fi
soundscape, as is defined by Schafer[1977], is that



some specific sounds are heard with their distinctive
memories and something like a cocktail-party effect
might be occurring. Thus it is obvious that production
of soundmonograph requires not only proper
recording technique but also deep understanding of
local individuals' experiences and life-histories.

2.1.3. Showing the actual level of sound
materials

Information on the sound pressure levels of
sounds recorded in the actual environment is essential
for soundmonograph. The information is obtained by
recording the reference sound whose sound pressure
level is known on the head, or the tail, of the
recording. It compares to reference object such as a
matchstick when photographer takes picture in order
to show the size of the object.

2.1.4. The information which should be
recorded with sounds

There are many kinds of information which
should be recorded with sounds. The situation of
sound recording is especially important. For example,
the investigator’s impression of sound and recording ,
the mood of interview, and the exact geographical
position of recorder and sound sources. In the
recording investigation for soundmonographs, these
are a kind of meta information because the sound
itself is not a mere data but an information. In the
case study, there was no more useful method for
treating meta information other than to describe with
text in addition to sound recording.

2.1.5. Recording Devices

Most of audio recorders have two recording tracks
besides that for time code. In the case two tracks
recording is not enough for recording of sufficient
information for soundmonograph. HDTV camera
recorder instruments is available which has four
tracks for audio recording, one for time code
recording with user’s bit, and additional tracks for
extra data recording such as GPS information (see
Figure 5).

E

Figufe 5 A professional HDTV camera recorder with
the performance mentioned in the body (Panasonic
AJ-HDX400)

2.2. Composition

The composition of soundmonographs executes in
various stages of production, for example in the case
where composition is decided prior to data gathering,
or in the case where composition goes through drastic
change during the course of editing. Since the
composition of soundmonographs might vary with
time and circumstances, both diversity and unity of
the description is indispensable. This is exactly the
same process as the composition of music.

2.2.1. Script and Editing

The term of script means a plan for editing
soundmonograph. Script is actually a kind of
memorandum along with the time line of
soundmonograph. After the introduction of non-
destructive real-time editing system, the utilization of
scripts for planning decreases. This new system of
editing makes it possible for the editor to conduct
various settings in real-time intuitive operation.

e

Figure 6 An example of the tool for editing in the
case of an audio montage window of Steinberg
Wavelab 4.01b. This tool enables simultaneous
editing of sound files in non-destructive and real-time
manner.

95



96

2.3. Subjectivity

Subjectivity of understanding sonic environment
is an indispensable element of the soundmonograph
as a description of soundscapes which is defined as
an environment of sound (sonic environment) with
emphasis on the way it is perceived and understood
by the individual, or by a society [Truax 1978, p.126].
For the soundmonographs, two kinds of subjectivities
are considered.

1) All the sounds included in soundmonographs
are results of someone’s understanding of the sounds
and sonic environment. In this case, the subjectivities
are indicated in the soundmonograph as forms of
narrations or interview recording. The subjectivities
are implied in the soundmonograph by compositions
and this kind of subjectivity basically attributes to the
producer of soundmonographs.

2) All the soundmonographs are composed with
the intention to be listened to and considered. The
authors believe it would be most important for
listeners to understand all the sounds contained in
soundmonographs in their own way, taking the use of

soundmonographs for soundscape design into account.

3. The Technical Aspects of
Soundscape Museum

The HSM are run as part of a grass-roots activity
for community development as an experiment in
which the contribution to the community is a main
goal. One of the authors previously found following
technical problems of soundscape museum for further
application [Nishimura 2005].

(1) Utilizing soundmonographs and original
sources as a cultural asset.
(2) Legal problems related with

soundmonographs and original sources, for
example copyrights of recorded sounds.

(3) Protection of the informants’ personal
information.
(4) Keeping distance from institutions or

companies with some specific interest for the
sake of maintaining autonomy.
(5) Fund raising.

4. Conclusion

Soundscape museum have specific technical
problems as the field of soundscape. The
soundmonograph requires techniques to deal with the
meta-information of sounds recorded. Discussions on
wider application of the soundmonographs and the
soundscape museum in the community are left as
future issues.
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Potential Feedback Mechanism between Phytoplankton and Upper Ocean Environment through Radiative
Transfer Processes influenced by heat released by Phytoplankton---Numerical Ocean General Circulation
Models and an Analytical Solution.

Shoichiro Nakamoto, M.Kano, S.Prasanna Kumar, J.M.Oberhuber,
K.Muneyama, K.Ueyoshi, B.Subrahamanyam, K.Nakata, C.A.Lai, and R.Frouin

Marine phytoplankton influence the global pattern of sea surface temperature, sea water density, and associated

flows by heat released to the upper ocean environment. The effect of heat released by phytoplankton on penetrative

radiation not only influence directly the structure of sea water density, but also dynamically interact wit surrounding ocean fluids in the
equatorial Pacific. Numerical models experiment suggest an active role of phytoplankton on the modification of density and for
providing conditions favorable to phytoplankton growth, i.e., the potential positive feedback mechanism between the ecosystem and
the dynamics of the ocean. A simple mechanism is proposed that captures the hypothesis on how phytoplankton influence the upper
ocean dynamics. The model is simple enough to identify the cause and effect relationship of oceanic phytoplankton's active role in the
equatorial ocean dynamics.
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Computational modeling and estimation of materials with periodic microstructure using asymptotic
homogenization method
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New theoretical models of evaporation heat transfer in horizontal microfin tubes
O.Makishi, H.Honda, Y.S.Wang

A stratified flow model and an annular flow model of evaporation heat transfer in horizontal microfin tubes have been proposed. In
the stratified flow model, the contributions of thin film evaporation and nucleate boiling in the groove above the stratified liquid level
were predicted by a previously reported numerical analysis and a newly developed correlation, respectively. The contributions of
nucleate boiling and forced convection in the stratified liquid region were predicted by the new correlation and the Carnavos
correlation, respectively. In the annular flow model, the contributions of nucleate boiling and forced convection were predicted by the
new correlation and the Carnavos correlation in which the equivalent Reynolds number was introduced, respectively. The flow pattern
transition curve between the stratified-wavy flow and the annular flow proposed by Kattan et al. was introduced to predict the heat
transfer coefficient in the intermediate region by use two theoretical models. The predictions of the heat transfer coefficient compared
well with available experimental data for ten tubes and four refrigerants.
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Regenerative Thermal Machines for Heating and Cooling
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Study on Flow and Heat Transfer of Multiple Impingement Jets
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HEAT TRANSFER AND FLOW PATTERN BY IMPINGEMENT JET WITH CROSS-SHAPED NOZZLE.
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Grooved Waffle Waveguide Analysis and Its Application to THz Circuits Made of Noncontact
Micromachined Halves

* Osami Ishida', Seong-Ook Park ', Yukihiro Tahara?
!nformation and Communications University, ?Mitsubishi Electric Corp.
A grooved waffle waveguide (GWQ) is analyzed and its application to terahertz circuitry is considered. The GWG consists of upper
and lower conductive plates with bosses except for a wave-guiding groove. Its noncontact geometry reduces instability caused by

surface smoothness and flatness. It is shown by approximate analysis that two or three periods of the structure are sufficient to confine
the guided wave in the groove. A feasible configuration of a GWG coupler is considered.

Proceedings of ISAP2005, FD2-1, pp.1157-1160, 2005.
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Dual-Band Internal Antenna of PIFA Type for Mobile Handset and the Effect of the Handset Case and
Battery

* Young-Jun Cho, Soon-Ho Hwang, Osami Ishida, and Seong-Ook Park
!nformation and Communications University
A novel compact internal antenna with the modified planar inverted F antenna (PIFA) type is presented and the influence of the
handset case and battery is investigated. The proposed antenna operates at KPCS (1750-1870 MHz) and Bluetooth (2400-2483.5 MHz)
bands and can be easily installed in a practical small-size handset. The bandwidth with VSWR < 2 is 140 MHz in KPCS band and 90
MHz in Bluetooth. The influence of the handset case and battery on the antenna performance is studied by numerical simulation and

experiment.

2005 IEEE Antennas Propagation Society International Symposium Digest, 1A, pp.487-490, 2005.
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Grooved Waffle Waveguide for Terahertz Applications
* Osami Ishida!, Seong-Ook Park!, Yukihiro Tahara?
Information and Communications University, 2Mitsubishi Electric Corp.
A grooved waffle waveguide is analyzed for terahertz applications, which consists of upper and lower conductive plates with bosses
except for a wave-guiding groove. The periodic structure of noncontact upper and lower bosses confines an electromagnetic wave in
the groove. The analyzed results for a waveguide in 200 GHz band give a single-mode fractional bandwidth of 47 % and dimensions

suitable for batch process using micromachining.

Proceedings of MINT-MIS2005 / TSMMW2005, pp.112-115, 2005.

A Low-Loss Serial Power Combiner Using Novel Suspended Stripline Couplers

* Yukihiro Tahara!, Hideyuki Oh-hashi', Kazuhiko Totani!, Moriyasu Miyazaki!, Sei-ichi Saito!,
Osami Ishida’

!Mitsubishi Electric Corp., 2Information and Communications University
A low-loss serial power combiner using suspended stripline is described. It consists of broadside-coupled directional couplers with
capacitances at the edge of the coupled sections. The additional shunt capacitances improve directivity of the coupler deteriorated by
inhomogeneous dielectric in the suspended stripline structure. The fabricated three-way power combiner has an insertion loss less than

0.23 dB overa 10 % bandwidth in 2 GHz band.

IEICE Trans. Electron., E88-C, 1, pp.15-19, 2005.
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Grooved Waffle Waveguide for Terahertz Applications
% Osami Ishida, Seong-Ook Park
Information and Communications University
A grooved waffle waveguide is proposed and considered for Terahertz applications, which consists of upper and lower conductive
plates with bosses except for a wave-guiding groove. The periodic structure of bosses confines an electromagnetic wave in the groove.
Its small-size and precise structure for terahertz applications is suitably realizable by micromachining. The waveguide characteristics
are considered by approximate analysis and scaling from a microwave waffle-iron filter. Because of noncontact structure for the guided

wave, low insertion loss is expected.

Proceedings of 2004 Korea-Japan Joint Conference on AP/EMC/EMT, pp.289-291, 2004.

A Grounded Coplanar Waveguide with a Metallized Silicon Cavity Fabricated by Front-Surface-Only
Processes

* Yukihisa Yoshida!, Tamotsu Nishino?, Jiwei Jiao 1, Sang-Seok Lee!, Yoshiyuki Suehiro!,
Ken’ichi Miyaguchi?, Tatsuya Fukami!, Masafumi Kimata!, Osami Ishida?

IAdvance Tech. R&D Center and 2Information Tech. R&D Center, Mitsubishi Electric Corp.

This paper presents fabrication of a grounded coplanar waveguide (GCPW) on a single silicone wafer by front-surface-only process
and its insertion loss characteristics. The GCPW consists of a strip conductor supported by a silicon nitride membrane above a ground
plane metallized on an etched silicon cavity. The measured insertion loss is 0.4 dB/mm up to 20 GHz for a 50 LU GCPW with strip
width of 26/ 'm and cavity depth of 6 'm, which agrees well with the numerically simulated result. The simulation predicts the
insertion loss to reduce to 0.08 dB/mm for the maximum demonstrated cavity depth, 30 [m.

Sensors and Actuators, A111, pp.129-134, 2004.

A C-Ku Band 5-Bit MMIC Phase Shifter Using Optimized Reflective Series/Parallel LC Circuits

s Kenichi Miyaguchi', Morishige Hieda!, Yukinobu Tarui?, Mikio Hatamoto?, Koh Kanaya?,
Yoshitada Iyama?, Tadashi Takagi', Osami Ishida'

IInformation Tech. R&D Center, 2Kamakura Works, and *High Freq. & Optical Semiconductor Division, Mitsubishi Electric Corp.

A 5-bit MMIC phase shifter using optimized reflective series/parallel LC circuits is presented, which operates over C-Ku band. The
proposed circuit ideally has frequency independent characteristics in case of 180° phase shift. A design theory for the 180° reflective
has been derived which gives optimum compromise between loss and phase shift error. The fabricated MMIC including the 5-bit phase
shifter and a SPDT switch has demonstrated a typical insertion loss of 9 dB + 1.4 dB, and the maximum RMS phase shift error of 7°
over the 6 to 18 GHz band.

IEICE Trans. Electron., E86-C, 12, pp.2429-2436, 2003.

A Grounded Coplanar Waveguide MEMS Switch

* Kenichi Miyaguchi!, Yukihisa Yoshida?, Tamotsu Nishino!, Masatake Hangai!, Yoshiyuki Suehiro?,
Sang-Seok Lee?, Akio lida!, Osami Ishida!

'Information Tech. R&D Center and 2Advance Tech. R&D Center, Mitsubishi Electric Corp.

A grounded co-planar (GCPW) MEMS switch is presented. The proposed switch has a movable SIN membrane with a signal line
and ground lines above a dielectric-air-metal (DAM) cavity on which a ground metal is patterned, resulting in a structure of GCPW
transmission line. The electrostatic force makes an RF short path to the ground metal on the bottom of the DAM cavity with
metal-to-metal contact. The ground metal which covers silicon substrates makes the switch to be on a low-resistivity silicon substrate.
The measured results of the switch validate the proposed structure of the switches utilizing the DAM cavity.

33rd European Microwave Conference Digest, 2, pp.667-670, 2003.
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A Grounded Coplanar Waveguide MEMS Switch

* Kenichi Miyaguchi!, Yukihisa Yoshida?, Tamotsu Nishino!, Masatake Hangai', Yoshiyuki Suehiro?,
Sang-Seok Lee?, Akio lida!, Osami Ishida!

Information Tech. R&D Center and 2Advance Tech. R&D Center, Mitsubishi Electric Corp.

A grounded co-planar (GCPW) MEMS switch is presented. The proposed switch has a movable SIN membrane with a signal line
and ground lines above a dielectric-air-metal (DAM) cavity on which a ground metal is patterned, resulting in a structure of GCPW
transmission line. The electrostatic force makes an RF short path to the ground metal on the bottom of the DAM cavity with
metal-to-metal contact. The ground metal which covers silicon substrates makes the switch to be on a low-resistivity silicon substrate.
The measured results of the switch validate the proposed structure of the switches utilizing the DAM cavity.

33rd European Microwave Conference Digest, 2, pp.667-670, 2003.

A Hollow-GCPW (HGCPW) as Low-Loss and Wafer-Conductivity-Free Structure on a Single Silicon Wafer

*k Tamotsu Nishino!, Yukihisa Yoshida?, Yoshiyuki Suehiro?, Sang-Seok Lee?, Kenichi Miyaguchi!,
Tatsuya Fukami?, Hideyuki Oh-Hashi', Osami Ishida'

Information Tech. R&D Center and 2Advance Tech. R&D Center, Mitsubishi Electric Corp.

A low-loss hollow grounded co-planar waveguide (HGCPW) suitable for a transmission line on a low-resistivity silicon wafer is
presented. The HGCPW is disposed in a newly developed dielectric-air-metal (DAM) cavity, which consists of a SiN membrane above
a fully metallized cavity made by a micromachining process. Low-loss property is achieved by removing substrate between a signal
line and grounds. Existence of a bottom ground metal realizes wafer-conductivity-free structure on a low-resistivity silicon wafer by
isolating the line from the substrate completely. Also, the bottom ground enables the impedance to be 50 ohm with narrow line width.
HGCPWs on the 6-um and 30-um DAM cavities were fabricated and tested. The measured losses were about 0.3 dB/mm and 0.1
dB/mm respectively at 12 GHz.

33rd European Microwave Conference Digest, 1, pp.41-44, 2003.

A 12GHz Lumped-Element Hybrid Fabricated on a Micromachined Dielectric-Air-Metal (DAM) Cavity

* Tamotsu Nishino!, Yukihisa Yoshida?, Yoshiyuki Suehiro?, Sang-Seok Lee?, Kenichi Miyaguchi!,
Tatsuya Fukami?, Hideyuki Oh-Hashi!, Osami Ishida'

'Information Tech. R&D Center and 2Advance Tech. R&D Center, Mitsubishi Electric Corp.

A novel lumped-element hybrid is presented. The hybrid is disposed on a newly developed dielectric-air-metal (DAM) cavity, which
consists of a SIN membrane above a metallized 30-um-deep cavity made by a micromachining process. This process enables to make
every component be worked from one-side of a silicon (Si) substrate, and to leave backside as a part of a package. This is
indispensable to realize a very thin MEMS-packaged-device consisting of two wafers bonded. Also, patterned metal grounds can
provide all kinds of lumped elements. Among those, series inductors are investigated in detail. A hybrid with series inductors and shunt
capacitors is fabricated. Good agreement between the measured and simulated results was obtained to validate this structure for
fabrication of micro-size microwave components on a Si substrate.

2003 IEEE International Microwave Symposium Digest, 1, pp.487-490, 2003.

A Simple Design Method of the Planar Butler Matrix Using Thin Dielectric Substrate Metallized Both Sides
* Yoji Isota!, Osami Ishida!, Fumio Takeda?
nformation Tech. R&D Center, Mitsubishi Electric Corp., 2Okayama University of Science

This paper presents a simple design method of the compact planar Butler Matrix developed for a beam forming network of a multi
beam antenna. This circuit consists of a thin substrate with strip conductor patterns on both sides stacked between two thick substrates
with a ground conductor on the outer side. Strip conductor width is narrowed at crossover sections to suppress coupling between layers
which results in amplitude and phase error of the Butler Matrix. The experimental 8 x 8 Butler Matrix has amplitude deviation less
than £0.75 dB, phase deviation less than +9.5° and VSWR less than 1.15 over 10 % bandwidth in 900 MHz band.

IEICE Trans. Electron., E86-C, 2, pp.162-168, 2003.
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An L-band High Efficiency and Low Distortion Multi-Stage Amplifier Using Self Phase Distortion
Compensation Technique

* Yukio Ikeda!, Kazutomi Mori!, Shintaro Shinjo', Fumimasa Kitabayashi?,
Akira Ohta?, Tadashi Takagi!, Osami Ishida'

Information Tech. R&D Center, 2Mobile Terminal Center, and
*High Freq. & Optical Semiconductor Division, Mitsubishi Electric Corp.

This paper presents a high efficiency and low distortion multi-stage amplifier using self phase distortion technique. The bias
condition for the driver-stage transistor is adjusted to compensate the phase distortion of the power-stage transistor. The load and
source impedances of each transistor are optimized to achieve the maximum efficiency with a specified adjacent channel leakage
power (ACP) for the amplifier. The developed amplifier has a power added efficiency 42.8 % and an output power 26.8 dBm with an
ACP -38 dBc at 1.95 GHz.

IEICE Trans. Electron., E85-C, 12, pp.1967-1972, 2002.

Suppression of Multi-Path Couplings in MCM with a Flip-Chipped SiGe-MMIC

* Tamotsu Nishino!, Kenichi Maeda?, Takayuki Ikushima?, Keiichi Sadahiro?, Takatoshi Katsura?,
Noriharu Suematsu!, Kenji Itoh?, Tadashi Takagi!, Osami Ishida!

IInformation Tech. R&D Center and 2Mobile Comm. Bus. Div., Mitsubishi Electric Corp.

Techniques to obtain a high isolation property in a multi-chip module (MCM) between pads of a SiGe-MMIC flipchipped on a low
temperature co-fired ceramic (LTCC) are discussed. In such an MCM, there are two coupling paths. One is a path through the LTCC
and the other is a path through the MMIC. To improve the total isolation property, structures to reduce the two coupling paths are
required because the paths of such leakage are not in series but in parallel. We examined the disposition of several kinds of ground
patterns on the LTCC. Also, we devised a metal plate on a bias circuit as a shielding structure on the SiGe-MMIC. The effectiveness of
the isolating structures was verified by measuring IIP2 in a receiver MCM with a direct conversion SiGe-MMIC. The IIP2 property has
been improved successfully as well as the isolation property.

2002 IEEE International Microwave Symposium Digest, 3, pp.1385-1388, 2002.

An Even Harmonic Type Direct Conversion SiGe-MMIC Receiver for W-CDMA Mobile Terminals

* Eiji Taniguchi!, Mitsuhiro Shimozawa!, Takayuki Ikushima?, Keiichi Sadahiro?, Takatoshi Katsura?,
Kenichi Maeda?, Kenji Itoh?, Noriharu Suemtasu!, Tadashi Takagi!, Osami Ishida'

IInformation Tech. R&D Center and 2Mobile Comm. Bus. Div., Mitsubishi Electric Corp.

An even harmonic type direct conversion MMIC receiver for W-CDMA mobile terminals in SiGe HBT technology is presented. A
2-stage low noise amplifier (LNA) and two self biased anti-parallel diode pairs (APDPs) for even harmonic mixer (EH-MIX) are
integrated into a single chip. The LNA employed dual bias feed circuit to improve the output power and linearity. The EH-MIX can
obtain high IIP2 by using APDP. Noise performance of Schottky barrier diode (SBD) for APDP fabricated in SiGe process is lower
than that of conventional SBD in the market. Both fabricated LNA and EH-MIX demonstrated high RF performances, and they are
applicable to RF front-end of W-CDMA mobile terminals.

2002 IEEE International Microwave Symposium Digest, 1, pp.133-136, 2002.

Integrated Even Harmonic Type Direct Conversion Receiver for W-CDMA Mobile Terminals

* Kenji Itoh!, Tatsuya Yamaguchi!, Takatoshi Katsura!, Sadahiro Keiichi!, Takayuki Ikushima!, Ryoji Hayashi?, Fumio Ishizu?,
Eiji Taniguchi?, Tamotsu Nishino?, Mitsuhiro Shimozawa?, Noriharu Suematsu?, Tadashi Takagi?, Osami Ishida®

"Mobile Comm. Bus. Div. and 2Information Tech. R&D Center, Mitsubishi Electric Corp.

This paper is the first demonstration of the overall performance of the integrated even harmonic type direct conversion receiver
(EH-DCR) with the RAKE receiver. The configuration of the integrated EH-DCR and its evaluation results based on the 3GPP
definition are indicated. The RX LTCC module with the SiGe RX-IC, and BICMOS ABB-IC are developed to achieve high integration
of the receiver with filters. The integrated EH-DCR with low second order distortion can achieve high sensitivity and selectivity of the
W-CDMA receiver, even with interference due to the transmitting signal. Described evaluation results satisfy the specifications defined
by 3GPP. This paper clarifies effectiveness of the integrated EH-DCR for the third generation mobile terminals.

2002 IEEE International Microwave Symposium Digest, 1, pp.2-7, 2002.

110



111

PRI T IS R B g s
*BEH K, CENE PR, 4E D, R M2
VSR () BT ABIERT, JHOR TR AT 4 T

RS 7~ =7 o+ — L RIER B I B O IE I O W TR R T W5, SR E R T2 7 s VB2 &, ATTmOFES
AZRE, BRECHT 298720 ADOBERER R T A U A THIREBEZ /A THHEICL, MAREE IRk
T 4V H LR T 4 V2 OFEA R ORI TR T 5. ZoRFHZ XY, e D02k T X U AB{kIC
L DWBNHIESH, BRSO HBICUNER T 4 VEZDAL o E—F 0 2N E N5 Z & 2T, RAIEL 72 30GHz #F
Sy ER DMERELL, 7 4 VX HEIRIE 4% X2 F ¥ b, H— KX K 0.8%, 1#iE$E 0.5dB, VSWR1.2, 7 A Y L —3 3 > 20dB
THD.

B T1E RS A SCEE, J85-C, 3, pp.158-165, 2002.

Application of PBG Microstrip Circuits for Enhancing the Performance of High-Density Substrate Patch
Antennas

* Andrey S. Andrenko!, Yukio ITkeda?, Osami Ishida®
'Mobile Comm. Develop. Lab., Fujitsu Lab. Ltd., > Information Tech. R&D Center, Mitsubishi Electric Corp.
This paper presents EM simulation results of a high-density substrate patch antenna integrated with a microstrip photonic bandgap
(PBQ) circuit. It is demonstrated that application of such a circuit in an active integrated eliminates undesired radiation of harmonics
and improves the return-loss level at the fundamental frequency. Optimization of the PBG periodic element geometry provides

harmonic filtering in a wide frequency band.

Microwave and Optical Technology Letters, 32, 5, pp.340-344, 2002.
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A General Purpose Simulator for Point Mass Systems

S. Takagi

Department of Information and Communication Systems Engineering

Simulation programs are widely used in physics education. Most of them are special purpose simulators. That is, they are designed
to calculate behaviors of some very limited range of physical models. They can be easily used by specifying small number of
parameters. Though these special purpose simulators are enough for elementary classes, they may not be sufficient for advanced
courses. This is because, they cannot provide flexibility to accept and simulate novel models devised by students. With general purpose
simulators teachers can inspire students to be creative, think new physical models, describe them, and simulate.

This paper shows that a general purpose simulator can be realized with a physical model description language and a physical model
nterpreter.

Int. Conf. on Physics Education(ICPE) P043, 2006.8
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Small Cylindrical Display Using an Aspherical Mirror for Anthropomorphic Agents
S. Takagi!, T. Kawanishi?, M. Tsuchida? , A. Kimura?, and J. Yamato?

! Department of Information and Communication Systems Engineering,
2NTT Communication Science Laboratories

We have developed a small cylindrical display for anthropomorphic agents that communicate with multiple users in a 3D
environment. A previously reported cylindrical display was dark with poor contrast in the lower part of the screen because the pixel
density is much lower than in the upper part. We improved the uniformity of the pixel density by using an aspherical mirror.
Experimental results show that our new display has better luminance and better contrast than the previously reported display.

International Display Workshop IDW/AD'05, 2005.12
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Joint Audio-Visual Tracking based on Dynamic-Weighted Linear Combination of Probability State Density
S. Takagi' , M. Tsuchida?, T. Kawanishi?, H.Murase?

! Department of Information and Communication Systems Engineering,
2 NTT Communication Science Laboratories

This paper proposes a method that can be applied to speaker tracking under stabilized, continuous conditions using visual and audio
information even when input information is interrupted due to disturbance or occlusion caused by the effects of noise or varying
illumination. We conducted a series of experiments on speaker tracking using circular microphone array and an omni-directional

camera. We have succeeded in confirming it possible to perform stabilized tracking on speakers continuously in spite of occlusion or
voice interruption.

Journal of Advanced Computational Intelligence & Intelligent Informatics, Vol 18. No.2, pp.190-199, 2004
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A Fast Template Matching Algorithm with Adaptive Skipping Using Inner Subtemplates' Distance
S. Takagi!, T Kawanishi?, T. Kurozumi?, K. Kashino?

! Department of Information and Communication Systems Engineering,
2NTT Communication Science Laboratories

We propose a new fast template matching algorithm without preprocessing input images. This approach is effective for searchin g for
a single template (ex. object detection and retrieval).Instead of sliding a window in the input image, a subtemplate slides in the

template, and unnecessary sliding subtemplates are skipped if distance lower bound between the subtemplate and subwindow is over a
threshold.

Int. Conf. on Pattern Recognition(ICPR) 1II-654, 2004

Synthesizing an Image Invariant to Illumination Geometry When the Illumination Spectrum Cannot be
Measured

S. Takagi!, M. Tsuchida?, T Kawanishi?

! Department of Information and Communication Systems Engineering,
2 NTT Communication Science Laboratories

This paper proposes a novel approach to synthesize an image invariant to illumination geometry when the illumination spectrum
cannot be measured. Under the assumption that the kinds of illumination generally used are limited, the illumination invariant image is
synthesizes using an image and several illumination spectrum data. A light reflected from an object surface is projected onto the
hyper-plane orthogonal to every conceivable illumination spectra. Using this method, images of an object captured under different
illumination geometry are converted to the same image. In the experiments, texture hidden by the specular reflection was visualized
well even when an object was illuminated by multiple light sources whose illumination spectra are different.

European Conference on Color in Graphics, Imaging, and Vision(CGIV) p.225-228, 2004
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Skipping Template Matching Guaranteeing Same Accuracy as Exhaustive Search
S. Takagi!, T Kawanishi?, T.Kurozumi?>, K.Kashino?

I Department of Information and Communication Systems Engineering,
2 NTT Communication Science Laboratories

This paper proposes a new fast template matching algorithm that skips comparison between a template and search windows
neighboring an already compared dissimilar sub-window. Comparison skipping is executed when a lower bound of difference between
the template and window exceeds a threshold. The lower bound of the window is determined by the triangular inequality in
differences: the difference between a subtemplate and a subwindow and that between inter-subtemplates. Experimental results
demonstrate three to six times faster than the conventional fast exhaustive search method.

Int. Conf. on Advances in Pattern Recognition (ICAPR) pp.209-212 2003
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Sequential Monte-Carlo Estimation of Background Image for Background Subtraction Under Changing
Ilumination

S. Takagi!, M. Tsuchida?, T.Kawanishi?, H.Murase?

I Department of Information and Communication Systems Engineering,
2 NTT Communication Science Laboratories

This paper proposes a background image estimation method for background subtraction under changing illumination. In our method,
a background image is generated as a weighed linear combination of the prepared background images. The weights change slowly as
time advances. We therefore adopt the sequential Monte-Carlo method to track the weights, and background images are generated.
And, a generated image in which area having pixel value equal to that of the input image is the largest is selected as the background
image under the illumination.

Visualization, Imaging, and Image Processing VIIP pp.421-425, Sep.2003

Small Cylindrical display for Anthropomophic Agents
S.Takagi'!, TKawanishi?, M.Tsuchida?, H.Murase?

I Department of Information and Communication Systems Engineering,
2 NTT Communication Science Laboratories

This paper describes a small cylindrical display for an anthropomorphic agent that communicates with multiple users in a 3D
environment. A new small cylindrical display is visible from the outside in any direction. Light emitted from the image projector is
reflected by an aspherical mirror and projected on the inside of the rear of the cylindrical screen. This cylindrical display enables 3D
agent actions, such as head turning.

Int. Conf. on Multi-media & Expo vol II .pp-85-88, 2003
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Quick 3D Object Detection and Localization by Dynamic Active Search with Multiple Active Cameras
S. Takagi!, T.Kawanishi?, H. Murase?

! Department of Information and Communication Systems Engineering,
2 NTT Communication Science Laboratories

This paper proposes a method for detecting known object in 3D environments and estimating their positions with multiple
pan-tilt-zoom cameras. Our search method, Dynamic Active Search, reduces the number of camera operations by predicting the
existence of a target in wide angles, zooming-in a promising area, and confirming the target. Even when many reference images taken
under various object views and various scales need to be searched for, Dynamic Active Search can detect the object efficiently. With
multiple cameras, object detection and object localization become more efficient.

Int. Conf. on Pattern Recognition(ICPR). vol. 2, pp. 603-606, 2002
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Dynamic Active Search for Quick Object Detection with Pan-Tilt-Zoom Camera
S.Takagi!, TKawanashi?, H.Murase?, M.Werner?

I Department of Information and Communication Systems Engineering,
2 NTT Communication Science Laboratories

This paper proposes a search method for detecting known object quickly in 3D environments with a pan-tilt-zoom camera. In our
previous work, we proposes an algorithm named Active Search that greatly reduces the number of calculations required to obtain a
match between a reference object and an input image using color histograms. Here, we describe two improvements we have made to
Active Search for such practical applications as robots and surveilance. First, we increased the robustness as regards the color
histogram changes the result from different lighting conditions and camera angles by using multiple reference images and Pixel color
Vector Quantization. Second, we reduced the number of camera operations (pan, tilt and zoom) by using the Best-Direction-First and
Upper Boundary Pruning strategies.

IEEE Int. Conf. on Image Processing(ICIP), vol.3, pp. 716-719, 2001
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Quantitative evaluation of tomographic resolution by coded penumbral imaging
% Shinya Nozaki ', Kentaro Noguchi' and Yen-Wei Chen >
! Okinawa National College of Technology, Dept. Info. And Comm. Systems Eng., “Ritsumeikan University

Penumbral imaging is a powerful imaging technique for radiations with long mean-free path. Since the reconstruction is based on
deconvolution, the technique is sensitive to noise contained in penumbral images. Uniformly redundant penumbral array (URPA)
technique can improve the SN ratio of penumbral images. In URPA, the penumbral apertures are arranged in m-sequence. In the
reconstruction process from the coded data, penumbral image is obtained by correlation to deconding operator. The reconstructed
image can be obtained by use of the Wiener filter. In this article, the three-dimensional reconstruction of the URPA and its tomographic
resolution are stated.

16th International Toki Conference Advanced Imaging and Plasma Diagnostics(ITC-16), P10-06, Gifu, JAPAN, Dec. 5-8, 2006
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Statistical properties of the FXLLMS-based narrowband active noise control system
* Yegui Xiao !, Kouji Hasegawa !, Akira Ikuta' and Kentaro Noguchi?

! Prefectural University of Hiroshima,
20Okinawa National College of Technology, Dept. Info. And Comm. Systems Eng.

Noise signals generated by rotating machines such as diesel engines, cutting machines, fans, etc. may be modeled as noisy sinusoidal
signals which can be successfully suppressed by narrowband active noise control (ANC) systems. In this paper, the statistical
performance of such a conventional filtered-X LMS (FXLMS) based narrowband ANC system is investigated in detail. First,
difference equations governing the dynamics of the system are derived in terms of convergence of the mean and mean square
estimation errors for the discrete Fourier coefficients (DFC) of the secondary source. Steadystate expressions for DFC estimation mean
square error (MSE) as well as the remaining noise power are then developed in closed forms. A stability bound for the FXLMS in the
mean sense is also derived. Extensive simulations are performed to demonstrate the validity of the analytical findings.

The 14th European Signal Processing Conference (EUSIPCO2006), Florence, ITALY, Sept. 4-8 2006
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Advantage of frequency estimation based on direct sampling control
* Kentaro Noguchi', Nobukazu Tanaka' and Yoshiaki Tadokoro '
! Toyohashi Univ. of Tech.

Conventional digital signal processing can be explained as control of the amplitude domain in a signal; thus, multiplications are
always required. In contrast, we examine a frequency estimation algorithm that demonstrates the possibility of a new digital signal
processing based on active control of the time domain in a signal. This algorithm has a feature of needing a smaller number of
multiplications compared with the conventional method. This paper shows the advantages of multiplication reduction in the frequency
estimation algorithm. First, we introduce the principle of the proposed method. Next, we compare the proposed and conventional
methods in terms of frequency estimation performance and computational complexity. Finally, restricting the word length, we indicate
the degradation ratio of the frequency estimation performance.

The 6th IASTED International Conference on Signal and Image Processing (SIP2004), pp.477-481, Honolulu, Hawaii, USA, August
23-25, 2004
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A new sound source location algorithm based on formant frequency for sound image localization
% Kenzo Obata ', Kentaro Noguchi' and Yoshiaki Tadokoro '
! Toyohashi Univ. of Tech.
This paper proposes a new sound source location algorithm for one receiving point noticing a formant frequency. We measure the
sound source location using the phase difference of a formant frequency through three microphones and the height of the receiving
point. Normally the formant frequency has some fluctuation. The formant frequency is tracking by the zero-crossing detection of the

formant signal and the echo is avoided by the detection of the occurrence of the formant signal. From some experiments, the proposed
system can detect the sound source location with the errors less than 0.6m under the echo environment.

2003 IEEE International Conference on Multimedia & Expo (ICME2003), vol.I, pp.729-732, Maryland, USA, July 6-9 2003

Resonator Fourier transform
* Yoshiaki Tadokoro' and Kentaro Noguchi'
! Toyohashi Univ. of Tech.

This paper proposes a new discrete Fourier transform algorithm using resonator. We call this algorithm the resonator Fourier
transform (RFT). In the RFT, to calculate Fourier coefficients ak and bk of a frequency component fk, we sample an input signal by a
sampling frequency fs=4fk and accumulated the sampled values x(n) by a resonator, that is, y(n)=x(n)-y(n-2), and then divide the
accumulated values y(n) by the sample number. By these processing, we can obtain ak or bk using some subtractions and only one

multiplication for a mean operation. We consider the orthogonality of the RFT and compare the features of the RFT with the
conventional DFT.

Seventh International Symposium on Signal Processing and its Applications (ISSPA2003), Paris, FRANCE, July 1-4 2003

A new sound source location estimation algorithm noticing formant frequency for sound image localization
% Kenzo Obata ', Kentaro No g];chi1 and Yoshiaki Tadokoro
! Toyohashi Univ. of Tech.

This paper proposes a new sound source location algorithm for one receiving point noticing a formant frequency. The automatic
operation of the sound image localization is necessary for the position estimation of the sound source in a large-scale building space
like an auditorium. We measure the sound source location using the phase difference of a formant frequency through three
microphones and the height of the receiving point. Normally the formant frequency has some fluctuation. Therefore, we propose a new
method to reduce the influence of the fluctuant formant frequency by selecting the maximum components of the Fast Fourier
Transform(FFT) results of the bandpass filter outputs and the echo is avoided by the detection of the occurrence of the formant signal.
From some experiments, the proposed system can detect the sound source location with the errors less than 0.6 m.

2003 IEEE Instrumentation and Measurement Technology Conference (IMTC2003), pp.1070-1073, Colorado, USA, May 20-22 2003
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REREFHSCEE C, vol.122-C, no.12, pp.2055-2060, Dec. 2002

New adaptive frequency estimation algorithm with smaller computations by direct sampling control
% Kentaro Noguchi' and Yoshiaki Tadokoro *
! Toyohashi Univ. of Tech.
This paper proposes an adaptive frequency estimation algorithm with smaller computations for the sinusoid signal in the additive
noises. The feature of the proposed method is controlling the sampling frequency directly. This method using an FIR notch filter
without the multiplication is based on a gradient algorithm to obtain a zero output. To improve the estimation accuracy we use an [IR

bandpass filter which can reduce the noise components. It is clear that the proposed algorithm can estimate the input frequency
accurately and the computational complexity is very low.

The 28th Annual Conference of the IEEE Industrial Electronics Society (IECON'02), pp.1505-1509, Sevilla, SPAIN, Nov. 5-8 2002

Vo7V TR RO EEEHED T v~ & A TR
% Yoshiaki Tadokoro! , Kentaro Noguchi' and Norimasa Kudoh*
! Toyohashi Univ. of Tech., 2Hachinohe National College of Tech.

This paper proposes two adaptive frequency estimation methods using the variable sampling processing. The signal processing by
controlling the sampling rate has not almost considered and this processing may introduce new possibility of signal processing. One of
them is a synchronous addition and subtraction method and other is a notch filter method. The processing of the proposed meth ods is
the adaptation of time $t$ in signal x(t), but the conventional methods are the adaptation of amplitude of x(t). Two methods are
compared each other and with the conventional one in terms of the estimation accuracy, the convergence speed and the computation
complexity. It is clear that the proposed methods have some better points than the conventional one.

IEEE International Symposium 2000 on Adaptive Systems for Signal Processing, Communications and Control (AS-SPCC'00),
pp.241-244, Alberta, CANADA, Oct. 1-4 2000
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M. 274 7HEBRIEFR

Efficiently accommodation of IP traffic by employing WDM-channel-count asymmetric bi-directional optical
amplifiers
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IEICE Trans. Commun., Vol.E86-B, No.11, pp.3174-3181, 2003.

Limitations imposed by Rayleigh backscattering in closely interleaved bi-directional WDM transmission
systems
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IEEE Photon. Technol. Lett., vol. 14, no. 1, pp. 150-152, 2003.

Effectiveness of Receiver-side Compensation against FBG Dispersion-induced SNR Degradation in
Long-haul WDM Optical Networks
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IEICE Trans. Commun., vol. E85-B, no. 12, pp. 2943-2945, 2002.

Asymmetric bi-directional repeatered WDM links that efficiently accommodate IP traffic with the feature of
volume asymmetry
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Wavelength-selective cross-connect featuring wide flat pass band and high cascadability for WDM optical
networks
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IEE Electron. Lett., vol. 37, no. 13, pp. 850-852, 2001

Ten-repeatered  bi-directional WDM  transmission of eight channels at 10Gbit/s using
single-wavelength-band-operating bi-directional amplifiers
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Effectiveness of receiver-side compensation against FBG dispersion-induced SNR degradation in long-haul
WDM optical networks
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Design considerations for long-haul WDM submarine optical networks with wavelength-selective optical
cross-connects
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Submarine cable network systems
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Asymmetric bi-directional WDM transmission of 8 (total) 10Gbit/s channels using bi-directional amplifier
comprising single unidirectional optical amplifier and four-port Mach-Zehnder WDM coupler
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IEE Electron. Lett., vol. 36, no. 20, pp. 1722-1724, 2000.

1 Tb/s (100x10Gb/s) super-dense WDM transmission with 25-GHz channel spacing in the zero-dispersion
region employing distributed Raman amplification technology
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High performance 1x2 wavelength-selective switch comprising string of 2x2 optical switches sandwiching
channel-rejection devices
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IEE Electron. Lett., vol. 36, no. 4, pp. 339-340, 2000.

10Gbit/s x 4-ch WDM upgrading system on an installed optical amplifier submarine system designed for
single-wavelength channel transmission
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V. AYERTEH

MIDKINE, A HEPARIN-BINDING GROWTH FACTOR, IS OVEREXPRESSED IN HUMAN
CARCINOMAS, AND IS USEFULAS ATUMOR MARKER

*IMuramatsu Takashi, 2Sakuma Sadatoshi, 2Ikematsu Shinya, *Shimada Hideaki, “Okamoto Kohji,
"Muramatsu Hisako, !Kadomatsu Kenji, *Nakagawara Akira

'Department of Biochemistry, Nagoya University Graduate School of Medicine, 2Pharmaceutical Development Department, Meiji
Milk Products Co., Ltd., *Department of Academic Surgery, Graduate School of Medicine, Chiba University, “Department of Surgery,
University of Occupational and Environmental Health, >Division of Biochemistry, Chiba Cancer Center Research Institute

Midkine (MK) is a heparin-binding growth factor of 13 kDa. It has about 50 % sequence identity with pleiotrophin(PTN), but is not
related to other growth factors including FGF. MK enhances survival, growth and migration of various cells. The MK receptor is a
molecular complex containing LDL receptor-related protein(LRP) and proteoglycans such as receptor-type protein tyrosine
phosphatase { (PTP ). PI3 kinase and ERK are the main components of the downstream signaling system. MK is primarily
expressed during mid-gestation embryogenesis, and its expression in normal adult tissues is generally weak. However, MK is
overexpressed in a number of human carcinomas,1) including esophageal, gastric, colon, hepatocellular, pancreatic, breast, lung and
urinary bladder carcinomas, Wilm’s tumor, neuroblastoma and glioblastoma. At least in the case of colon and prostate carcinogenesis,
MK overexpression starts at the precancerous stage. MK appears to enhance tumor progression by their growth promotion and
migration promotion. Indeed, MK antisense oligonucleotides suppress tumor growth in vivo.

These properties of MK prompted us to explore MK as a new tumor marker. By sensitive immunoassays utilizing rabbit anti-MK and
chicken anti-MK antibodies, we are able to quantify serum MK levels. In normal human subjects, the average value is 0.154 £ 0.076
ng/ml. Employing the cut off value of 0.5 ng/ml, we found that the serum MK level is increased in the majority of various carcinomas,
including gastric, colon, hepatocellular, pancreatic and lung carcinomas.2) Furthermore, in case of gastric and lung carcinomas,
patients with stage I carcinoma already showed elevated serum MK levels.

More recent studies have yielded the following promising results.

The serum MK level was a good marker to detect esophageal squamous cell carcinoma, even at early stages.

In addition to the serum MK level, the urinary MK level could be used as a tumor marker.

The serum MK level was a useful marker to detect neuroblastomas.

Tsutsui,J., Kadomatsu,K., Matsubara,S., Nakagawara,A., Hamanoue,M., Takao,S., Shimazu,H., Ohi,Y. and Muramatsu,T. A new
family of heparin-binding growth differentiation factors : increased midkine expression in wilms’ tumor and other human carcinomas.
Cancer Res, 53, 1281-1285 (1993)

Ikematsu,S., Yano, A., Aridome,K., Kikuchi,M., Kumai,H., Nagano,H., Okamoto,K., Oda,M., Sakuma,S., Aikou,T., Muramatsu,H.,
Kadomatsu,K. and Muramatsu,T. ~ Serum midkine levels are increased in patients with various types of carcinomas. Brit. J.
Cancer, 83, 701-706 (2000)

Princes Takamatsu Cancer Research Fund., Tokyo (2002 4F 11 H 20 H)

Glycosaminoglycan structures required for strong binding to midkine, a heparin —binding growth factor

1Zou Peng, ! Zou Kun, '"Muramatsu Hisako, 'Ichihara-Tanaka Keiko, 2Habuchi Osami, 2Ohtake Shiori,
3Ikematsu Shinya, 3Sakuma Sadatoshi, *!?Muramatsu Takashi

'Department of Biochemistry, Nagoya University Graduate School of Medicine, 2Department of Life Science, Aichi University of
Education, *Pharmaceutical Development Department, Meiji Dairies Corporation

Midkine (MK), a heparin-binding growth factor, binds strongly to oversulfated structures in chondroitin sulfates (CSs) and heparan
sulfate. To elucidate the carbohydrate structure actually involved in the strong binding, dissected brains from 13-day mouse embryos
were incubated with [14C]-glucosamine. The labeled glycosaminoglycans were fractionated by MK-agarose affinity chromatography
to a weakly binding fraction, which was eluted by 0.5 M NaCl, and a strongly binding fraction, which was eluted by higher NaCl
concentrations. Among the unsaturated disaccharides released from the strongly binding fraction by chondroitinase ABC,
DeltaDi-diSE with 4,6-disulfated N-acetylgalactosamine accounted for 32.3%, whereas its content was lower in the weakly binding
fraction. Artificial CS-E structure was formed using N-acetylgalactosamine 4-sulfate 6-O-sulfotransferase purified from squid or
recombinant human enzyme. Analysis of the products and their interaction with MK revealed that E units without 3-O-sulfation of
glucuronic acid are sufficient for strong binding, provided that they are present as a dense cluster. Among the sulfated disaccharides
released by heparitinase digestion, the trisulfated one, DeltaDiHS-triS, was the most abundant in the strongly binding fraction and was
lower in the weakly binding fraction. Together with results of previous studies, we concluded that the multivalent trisulfated
heparin-like unit is another structure involved in strong binding to MK.

Glycobiology, Vol.13,No.1: pp.35-42 (2003)
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High levels of urinary midkine in various cancer patients.

*1.2]kematsu Shinya, 3Okamoto Kohji, Yoshida Yoshihiro, 'Oda Munehiro, 'Nagano-Sugano Hitomi, ! Ashida Kinya, 'Kumai Hideshi,
2Kadomatsu Kenji, 2Muramatsu Hisako, 2Muramatsu Takashi, and !Sakuma Sadatoshi

'Meiji Dairies Corporation, 2Department of Biochemistry, Nagoya University Graduate School of Medicine, *Department of Surgery,
University of Occupational and Environmental Health, *School of Health Science, Faculty of Medicine, Kagoshima University

Midkine (MK) is a heparin-binding growth factor, which promotes growth, migration, and survival of various cells, and MK
expression is increased in many human carcinomas. We determined the urinary MK level by enzyme-linked immunoassay. Taking
311pg/mg creatinine as a cut-off level, 70% of patients with various carcinomas (n=142) gave positive values, while only 5.5% of
healthy volunteers (n=330) did. In case of gastric carcinoma, 17 out of 21 patients with stage 1 tumor were positive. Urinary MK levels
are expected to become a convenient marker as an aid in detection of tumors.

Biochem Biophys Res Commun. 2003 Jun 27;306(2):329-32

Receptor-type protein tyrosine phosphatase zeta as a component of the signaling receptor complex for
midkine-dependent survival of embryonic neurons.

Sakaguchi Nahoko, 'Muramatsu Hisako, 'Ichihara-Tanaka Keiko, 2Maeda Nobuaki, 2Noda Masaharu, 3 Yamamoto Tokuo, *Michikawa
Makoto, *Ikematsu Shinya, SSakuma Sadatoshi, *!'Muramatsu Takashi

'Department of Biochemistry, Nagoya University School of Medicine, 2Division of Molecular Neurobiology, National Institute for
Basic Biology, 3Tohoku University Gene Research Center, “Department of Dementia Research, National Institute for Longevity
Science, SPharmaceutical Development Department, Meiji Milk Products Co., Ltd.

Midkine (MK), a heparin-binding growth factor, suppresses apoptosis of embryonic neurons in culture, induced by serum
deprivation. Receptor-type protein tyrosine phosphatase zeta (PTP zeta) is a chondroitin sulfate proteoglycan with a transmembrane
domain and intracellular tyrosine phosphatase domains. The activity of MK was abolished by digestion with chondroitinase ABC, or
addition of the antibody to PTP zeta, while digestion with heparitinase showed no significant effect. These results suggested that the
survival-promoting signal of MK was received by a receptor complex containing PTP zeta. Low density lipoprotein re ceptor-related
protein (LRP) has been identified as another component of the signaling receptor. Ectodomains of two related proteins expressed on
neurons, namely LRP6 and apoE receptor 2, were FLAG-tagged and examined for MK binding, using MK-agarose column. Both the
ectodomains were found to exhibit calcium-dependent binding to MK. These proteins may participate in MK signaling in certain cases.
The survival-promoting activity of MK was abolished by PP1, an inhibitor of src protein kinase, pertussis toxin, an inhibitor of G
protein-linked signaling and sodium orthovanadate, an inhibitor of PTPs.

Neurosci Res. 2003 Feb;45(2):219-24

Increased serum midkine concentration as a possible tumor marker in patients with superficial esophageal
cancer

*1Shimada Hideaki, 'Nabeya Yoshihiro, !Okazumi Shin-ichi, 'Matsubara Hisahiro, 2Kadomatsu Kenji,
Muramatsu Takashi, *Ikematsu Shinya, “*Sakuma Sadatoshi, !Ochiai Takenori

'Department of Academic Surgery, Graduate School of Medicine, Chiba University, 2Department of Biochemistry,
Nagoya University Graduate School of Medicine, *Pharmaceutical Development Department, Meiji Dairies Corporation,
4Research Section, Cell Signals Co., Ltd.

Midkine, a heparin-binding growth factor, is expressed in numerous cancer tissues and is reportedly elevated in patients with various
neoplasms. The aim of this study was to evaluate the clinicopathological significance of serum midkine concentration (S-MK) in
patients with superficial esophageal squamous cell carcinoma (SCC). Pretreatment S-MK was measured by enzyme-linked
immunosorbent assay in 135 healthy controls, 16 patients with benign esophageal disease, and 60 patients with primary superficial
esophageal squamous cell cancer (SESCC). All patients with SESCC underwent curative resection. The disease was staged according
to TNM/UICC guidelines. Serum concentrations of carcinoembryonic antigen (CEA), squamous cell carcinoma antigen (SCC-Ag), and
cytokeratin 19 fragment (CYFRA21-1) were also evaluated in the same populations. S-MK in patients with SESCC (388+/-411 pg/ml)
was significantly higher than in benign esophageal disease or healthy controls (183+/-73 and 154+/-76 pg/ml, respectively). Using the
mean + 2 standard deviations of healthy control S-MK (300 pg/ml) as the cut-off level, 50% of patients with esophageal SESCC were
deemed positive. This S-MK positivity rate for detecting SESCC was significantly higher than for other tumor markers. Thus, S-MK
may be useful as a tumor marker to detect SESCC.

Oncol Rep. 2003 Mar-Apr;10(2):411-4.
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Utilization of the promoter region of the midkine gene as a tool to drive therapeutic genes in a tumor

specific manner

*1Sakiyama Shigeru, ! Yu Ling, ! Tomizawa Minoru, 2Shimada Hideaki, *Kadomatsu Kenji,
3Muramatsu Takashi, “Ikematsu Shinya, 'Nakagawara Akira, ' Tagawa Masatoshi

IChiba Cancer Center Research Institute, 2Department of Medicine and Clinical Oncology and Academic Surgery,
Graduate School of Medicine, *Department of Biochemistry, Nagoya University Graduate School of Medicine,
4Pharmaceutical Development Department, Meiji Dairies Corporation

For the development of efficient gene therapy, both targeting the right gene to the right cells and the transgene expression restricted
in tumor cells are most crucial issues. One method to achieve tumor selectivity is utilization of transcriptional regulatory units
corresponding to tumor-specific or organ-specific genes ( Miller and Whelan, 1997 ).

For this purpose, a variety of tumor promoters of genes such as « -fetoprotein ( Arbuthnot et al., 1996 ), carcinoembryonic antigen
(Richards et al., 1995 ), ErbB-2 ( Ring et al., 1996 ) and prostate-specific antigen ( Pang et al., 1995; Rodriguez et al., 1997 ) have
been used to restrict the expression of suicide genes both in vitro and in vivo.

In the present study, we extended our previous studies both on MK expression associated with tumor progression and on
characterization of cis-acting transcriptional regulatory sequence(s) in the MK promoter region.

Adv Enzyme Regul. 2003;43:57-66

Preoperative serum midkine concentration is a prognostic marker for esophageal squamous cell carcinoma

*1Shimada Hidetoshi, 'Nabeya Yoshihiro, 2Tagawa Masatoshi, !Okazumi Shin-ichi, Matsubara Hisahiro,
3Kadomatsu Kenji, 3Muramatsu Takashi, “Ikematsu Shinya, >Sakuma Sadatoshi, 'Ochiai Takenori

'Department of Academic Surgery, Graduate School of Medicine, Chiba University, 2Division of Pathology, Chiba Cancer Center
Research Institute, *Department of Biochemistry, Nagoya University Graduate School of Medicine, “Research & Development Section
I1, Pharmaceuticals Development, Meiji Milk Products Co., Ltd., Cell Signals Co., Ltd.

High preoperative serum midkine concentration is associated with poor survival in patients with esophageal cancer, even after
radical surgery, and thus may have prognostic value. Midkine (MK), a heparin-binding growth factor, is expressed in numerous cancer
tissues, and serum MK (S-MK) concentrations are increased in patients with various neoplasms. The aim of this study is to evaluate
the clinical significance of S-MK in patients with esophageal squamous cell cancer (SCC). S-MK was measured by enzyme-linked
immunosorbent assay in 135 healthy controls, 16 patients with benign esophageal disease, and 93 patients with primary esophageal
SCC before surgery. The serum concentrations of carcinoembryonic antigen (CEA), SCC antigen (SCC-Ag), and cytokeratin 19
fragment (CYFRA21-1) were also evaluated. All patients with esophageal SCC underwent radical esophagectomy. Tumor MK
expression was assessed by immunohistochemistry in 14 fresh tumor specimens. To determine whether S-MK is of value as a
prognostic factor, the authors conducted a survival analysis using Cox's proportional hazards model. S-MK values in patients with
esophageal SCC were significantly higher than those in healthy controls (417 +/- 342 pg/ml vs. 154 +/- 76 pg/ml, P < 0.001). Using
300 pg/ml as the cut-off value (representing the mean + 2 standard deviations of the S-MK of healthy controls), 61% of patients with
esophageal SCC were classified as positive. MK expression by the tumor was significantly associated with high level of S-MK. High
S-MK (>/= 300 pg/ml) was associated with tumor size, immunoreactivity and poor survival. Multivariate analysis indicated that S-MK
was an independent prognostic factor. S-MK may be a useful tumor marker for esophageal SCC. Increased preoperative S-MK in

patients with esophageal SCC is associated with poor survival.

Cancer Sci. 2003 Jul;94(7):628-32
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Involvement of Midkine, a Heparin-Binding Growth Factor, in Neuroblastoma
*1Kishida Satoshi, 2Ikematsu Shinya, 3Glenn M Marshall, 'Kadomatsu Kenji

IDepartment of Biochemistry, Nagoya University Graduate School of Medicine, *Bioresources Engineering,
Okinawa National College of Technology, *Children’s Cancer Institute Australia for Medical Research

The growth factor midkine (MK) was identified as a retinoic acid-responsive gene, and has been implicated in neuronal survival and
differentiation, and carcinogenesis (Kadomatsu et al., J. Cell Biol. 110, 607, 1990). MK expression is induced at the precancerous
stages of human carcinomas, is frequently high in advanced tumors, and is significantly correlated with poor prognosis (Tsutsui et al.,
Cancer Res. 53, 1281, 1993; Ikematsu et al., Br. J. Cancer 83, 701, 2000). In addition, MK knockdown by antisense oligonucleotides
suppresses tumor progression in nude mice xenograft models (Takei et al., Cancer Res. 61, 8486-8491, 2001; Takei et al., J. Biol.
Chem. 277, 23800-23806, 2002; Takei et al., Int. J. Cancer 114, 490, 2005). Therefore, taking into account that MK expression is
restricted to mid-gestational period, i.e., scarcely detectable in adult organs, MK can be a potent molecular target for cancer therapies.
MK mRNA is intensely expressed in human neuroblastoma (NBL) specimens, and its level is correlated with poor prognosis
(Nakagawara et al., Cancer Res. 55, 1792-1797, 1995). As blood MK level is significantly correlated with major prognosis factors of
NBLs, i.c., stages, MYCN amplification, TRKA expression, ploidy and age (Ikematsu et al., Br. J. Cancer 88, 1522-1526, 2003), we
performed a prospective study to evaluate the blood MK level as a prediction factor for the prognosis of NBLs. The group of high MK
level showed a significantly worse prognosis than the low MK group. Together, these results suggest that MK plays a critical role in
the development of NBLs. To further investigate this possibility, we utilized MYCN transgenic mice. It is reported that those mice
spontancously develop NBLs (Weiss et al., EMBO J. 16, 2985-2995, 1997, Hansfold et al., Proc. Natl. Acad. Sci. USA 101,
12664-12669, 2004). We detected the excess amount of MK protein in tumor tissues. This result strongly suggests that MK is also
involved in the development of NBL in MYCN transgenic mice, and MK expression is regulated under the control of MYCN.
Consistent with that, MYCN amplification was the only prognostic factor that showed a close association with the blood MK level
(p=0.0261). We are currently examining whether MK is required for the development of MYCN-induced NBLs by crossing MYCN
transgenic mice with MK-deficient mice.

Advances in Neuroblastoma Research 2006 (Los Angeles ) Program & Abstracts pp86

Correlation of elevated level of blood midkine with poor prognostic factors of human neuroblastomas

12[kematsu Shinya, 3Nakagawara Akira, *Nakamura Yoko, *Sakuma Sadatoshi,
SWakai K., '"Muramatsu Takashi, *'Kadomatsu Kenji

'Department of Biochemistry, Nagoya University Graduate School of Medicine, 2Pharmaceutical Development Department,
Meiji Dairies Corporation, *Division of Biochemistry, Chiba Cancer Center Research Institute, *Cell Signals Inc., SDepartment of
Preventive Medicine/Biostatistics and Medical Decision Making, Nagoya University Graduate School of Medicine

The heparin-binding growth factor midkine (MK) is the product of a retinoic acid-responsive gene, and is implicated in neuronal
survival and differentiation, and carcinogenesis. We previously reported that MK mRNA expression is elevated in neuroblastoma
specimens at all stages, whereas pleiotrophin, the other member of the MK family, is expressed at high levels in favourable
neuroblastomas. As MK is a secretory protein, it can be detected in the blood. Here, we show a significant correlation of the plasma
MK level with prognostic factors of neuroblastomas. The plasma MK level was determined in 220 patients with neuroblastomas, and
compared with that in children without malignant tumors (n=17, <500 pg ml(-1)). The plasma MK level became significantly
elevated with advancing stages (stage 1: 445 pg ml(-1) (median), n=73; stage 2: 589, n=39; stage 3: 864, n=40; stage 4: 1445, n=56;
and stage 4S: 2439, n=12). More importantly, a higher MK level was strongly correlated with poor prognostic factors: over 1 year of
age (P=0.0299), MYCN amplification (P<0.0001), low TrkA expression (P=0.0005), nonmass screening, sporadic neuroblastomas
(P<0.0001), and diploidy/tetraploidy (P=0.0007). Thus, these results demonstrate that the plasma MK level is a good marker for
evaluating the progression of neuroblastomas. Moreover, considering the ability of antisense MK oligodeoxyribonucleotide to
suppress tumour growth of colorectal carcinoma cells in nude mice, as recently reported, the present study suggests that MK is a
possible candidate molecular target for therapy for neuroblastomas.

Br J Cancer. 2003 May 19;88(10):1522-6
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Midkine protects hepatocellular carcinoma cells against TRAIL-mediated apoptosis through
down-regulation of caspase-3 activity

*IOhuchida Tomoko, 'Okamoto Kohji, ' Akahane Kazuhisa, 'Higure Aiichiro, ' Todoroki Hidekazu, ! Abe Yukio,
2Kikuchi Makoto, 3Ikematsu Shinya, “Muramatsu Takashi, Itoh Hideaki

IDepartment of Surgery I, University of Occupational and Environmental Health, 2Department of Medical Technology I,
University of Occupational and Environmental Health, Pharmaceutical Development Department, Meiji Dairies Corporation,
“Department of Biochemistry, Nagoya University Graduate School of Medicine

BACKGROUND: It is believed that midkine (MK), a heparin-binding growth factor, plays an important role in carcinogenesis.
However, the biologic mechanism of MK in hepatocellular carcinoma has not been clarified to date. The objective of the current study
was to investigate the antiapoptotic role of MK in a human hepatoma cell line. METHODS: The human hepatoma cell line HepG2 was
used to study the antiapoptotic effect of MK. Tumor necrosis factor-related apoptosis-inducing ligand (TRAIL)/actinomycin D
(ActD)-induced apoptosis was detected using a 2-(2-methoxy-4-nitrophenyl)-3-(4-nitrophenyl)-5-(2,4-disulphophenyl)-2H-tetrazolium
monosodium salt (WST-8) assay, a caspase-3 activity assay, a caspase-8 activity assay, and flow cytometric analysis. RESULTS:
TRAIL had a potent, dose-dependent inductive effect on cell death in HepG2 cells, for which viable cell counts decreased to 6.3% of
the control count at a TRAIL concentration of 100 ng/mL in the presence of 500 ng/mL ActD. Flow cytometry was used to
demonstrate that apoptosis induced by TRAIL/ActD was in fact the cause of cell death. According to the WST-8 assay, MK
pretreatment resulted in the suppression of TRAIL/ActD-mediated apoptosis in HepG2 cells, although cell viability did not increase
when HepG2 cells were treated with MK alone. Caspase-3 activity was down-regulated when MK was added, but caspase-8 activity
was high in both the absence and presence of MK. CONCLUSIONS: The results of the current study indicate that MK acts as an
antiapoptotic factor in HepG2 cells through the down-regulation of caspase-3 activity. Copyright 2004 American Cancer Society.

Cancer. 2004 Jun 1;100(11):2430-6

Doxorubicin-conjugated anti-midkine monoclonal antibody as a potential anti-tumor drug

12Inoh Kazuhiko, 3Muramatsu Hisako, 2Torii Shuhei, “Ikematsu Shinya, “Oda Munehiro, “Kumai Hideshi,
SSakuma Sadatoshi, Inui Tatsuya, °Kimura Terutoshi and *!Muramatsu Takashi

IDepartment of Biochemistry, Nagoya University Graduate School of Medicine, 2Department of Plastic Surgery, Nagoya University
Graduate School of Medicine, 3Division of Disease Models, Center for Neural Disease and Cancer, Nagoya University Graduate
School of Medicine, “Pharmaceutical Development Department, Meiji Dairies Corporation, Cell Signals Inc., *Peptide Institute

BACKGROUND: Midkine is a heparin-binding growth factor preferentially expressed in tumor cells. The present study was
performed to utilize anti-midkine antibody for tumor therapy. METHODS: A monoclonal antibody to midkine was raised by
immunizing mice deficient in the midkine gene. The binding site of the antibody was studied by using N-terminal half and C-terminal
half of midkine, both of which were chemically synthesized. Doxorubicin (DOX)-conjugate of the antibody was produced by chemical
conjugation. The effects of the antibody and the conjugate on cell growth were examined using a midkine-secreting tumor cell, i.e.
human hepatocellular carcinoma cell (HepG2). RESULTS: The monoclonal antibody bound to the N-terminal half of midkine. The
antibody did not inhibit the growth of HepG2 cells probably because the active domain of midkine is in the C-terminal half. We
produced the antibody conjugated with DOX with the hope that the conjugate would be internalized accompanied with midkine.
Indeed, the antibody-DOX conjugate significantly inhibited the growth of HepG2 cells compared with DOX-conjugated control IgG.
CONCLUSION: The result raises the possibility of using anti-midkine antibody conjugated with DOX for cancer therapy.

Jpn J Clin Oncol. 2006 Apr;36(4):207-11.

Protein tyrosine phosphatase receptor type Z is inactivated by ligand-induced oligomerization

'Fukada Masahide, 'Fujikawa Akihiro, 1*Chow P.H. Jeremy, *Ikematsu Shinya,
34Sakuma Sadatoshi, ?“NodaMasaharu

IDivision of Molecular Neurobiology, National Institute for Basic Biology, 2School of Life Science, Graduate
University for Advanced Studies, 3Pharmaceutical Development Department, Meiji Dairies Corporation, “Cell Signals Inc.

Receptor-type protein tyrosine phosphatases (RPTPs) are considered to transduce extracellular signals across the membrane through
changes in their PTP activity, however, our understanding of the regulatory mechanism is still limited. Here, we show that pleiotrophin
(PTN), a natural ligand for protein tyrosine phosphatase receptor type Z (Ptprz) (also called PTPzeta/RPTPbeta), inactivates Ptprz
through oligomerization and increases the tyrosine phosphorylation of substrates for Ptprz, G protein-coupled receptor
kinase-interactor 1 (Gitl) and membrane associated guanylate kinase, WW and PDZ domain containing 1 (Magil). Oligomerization of
Ptprz by an artificial dimerizer or polyclonal antibodies against its extracellular region also leads to inactivation, indicating that Ptprz is
active in the monomeric form and inactivated by ligand-induced oligomerization.

FEBS Lett. 2006 Jul 24;580(17):4051-6
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Elevated level of serum Midkine is significantly correlated with advanced stages, older age, MYCN
amplification, decreased expression of Trk A and diploid karyotype in human neuroblastomas

*1Kadomatsu Kenji, 2Ikematsu Shinya, 'Muramatsu Hisako, ' Takei Y,
2Sakuma Sadatoshi, *Nakamura Yoko, 'Muramatsu Takashi, Nakagawara Akira

! Department of Biochemistry, Nagoya University Graduate School of Medicine, Pharmaceutical Development Department, Meiji
Dairies Corporation, °Division of Biochemistry, Chiba Cancer Center Research Institute

Midkine(MK), a heparin-binding growth factor, is the product of a retinoic acid-responsive gene, and is implicated in neuronal
survival/differentiation and carcinogenesis. We previously reported that MK mRNA expression is elevated neuroblastoma(NBL)
specimens with increased levels in advanced stages, whereas Pleiotrophin(PTN), another family member of MK, is expressed at high
level in favorable NBLs. Here, we show that serum MK level could be a good marker to estimate the progression of NBL, and propose
that MK is candidate of the molecular target for the NBL therapy. Serum MK level was analyzed in 220 patients with NBL, and
compared with that in normal children(n=17,<500pg/ml).Serum MK level was significantly elevated as stages advanced [stage I:
445pg/ml(median);n=73,2:589;n=39,3:864;n=40,4:1445;n=56, 4S:2439;n=12] . More importantly, higher MK level was strongly
correlated with poor prognostic factors: over 1 year of age(p=0.0299), MYCN amplification(p<0.0001), low Tek A
expression(p=0.0005), non-mass screening,sporadic NBLs(p<0.0001),and diploidy/tetraploidy(p=0.0007). We further found that
inhibition of MK expression in colorectal cancer cells with anti-sense MK oligonucleotide suppressed not only in vitro cell growth but
also tumorigenesis in nude mice. Recently, we also identified LDL receptor-related protein 1 and protein tyrosine phosphatase z as MK
receptors. Thus, assessment of serum MK level and further investigation of MK action mechanism should provide insights to
therapeutic strategy against aggressive NBLs.

Advances in Neuroblastoma Research; 2002 Conference, Paris France pp.67 (2002)
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Intravenous heparin administration induces the release of a heparin binding growth/differentiation factor

midKine

*1Yoshida Yoshihiro, >*Ikematsu Shinya, Sakakima Harutoshi, Tsutsui Junichirou, ?Nagano Hitomi,
2Ashida Kinya, 20da Munehiro, *Kadomatsu Kenji, *Obama H, *Muramatsu Takashi

ISchool of Medical Science, Faculty of Medicine, Kagoshima University, 2Meiji Milk Products Co. Ltd., *Department of Biochemistry,
Nagoya University Graduate School of Medicine, *Department of Opthalmology, School of Medicine, KumamotoUniversity,
SDepartment of Laboratory Medicine, Faculty of Medicine, Kagoshima University

Midkine(MK), a heparin binding growth factor was probably distributed in the endothelium. We guessed MK was binding to heparin
sulfate of endothelium and intravenous injection of heparin released MK from endothelium. Heparin ( 30 u/kg of body weight ),
dissolved in saline was intravenously administered to volunteers and blood and urine samples were collected for determination of MK,
bFGF, HGF levels by EIA. SD rats were perfused with saline containing heparin ( 100 u/dl ) and fixed with 4 % PFA. The brain, spinal
cord, liver, kidney were prepared for MK immunoreactivity. The blood samples were got from ten patients with chronic renal failure
soon after the dialysis. MK levels were 0.181£0.002, 21017, 1619, 101£28, 166 ng/ml(n=3, mean=£SD) at 0, 10, 30, 60, 120
min after the heparin administration. HB-GAM, bFGF, and HGF levels were not increased. When the additional heparin( 30 u/kg ) was
injected 120 min after the first heparin administration, MK levels increased only to 65 % of peak level. The plasma MK levels in the
patients with renal failure were high ( 77.4=*54.4 ng/ml; n=10). Urine MK levels were not increased. The immunohistochemistry
showed endothelial cells were MK-positive in liver and kidney but negative in cerebrum and spinal cord. Many quantity of MK exists
in adult human body. MKis probably synthesized in endothelial cells.

76 [m AL A RS AL 7555 8 5 849 H (2003 4F)
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1 8% TR IEFER 7 D _BF L7z L-vid b MREEFEOW OO FREF L BT 5
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AFRTIE, MAEPIFMIEIER 7 (HGF) LV #iR2EE (NBL) OEREZHERIT 5 ~— 0 — &7 20 MREt&1T
o7, MSEHF HGF L~LiE NBL BFE TITARBIC LA L, Wlo#REICHSDOE T LRI 2EHmR AL, S5, M
$EH HGE L~lid, AR T U —=V FREZH LT, E~RRZ Y —=v FCHBICE o7-, DL EORRE) S, HGF
X NBL O T & H#EEK 1 & 72 B AlReED R S iz,
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Pleiotrophin |2 X % Ptprz OIEMEFHH

URE A, VI BT, 2Mdn B, 2R =R, 'BFHE B

VLR AR ZE AT S AR AR M, P RIS

Ptprz (M —, 7o T ATV DR T HZFEM PTP ThH D, AFBKRETIZ, VAV Ro7, MlaNEES T2 FRET
HELEHIZ, BRTFRE~T ADOIER « @28 L T, Pprz DAEBEMNKEE ZHLNZLE Y E LTS, T TIlz, K~
U ATITEE - FE . FETE., EISEZICB T A RENHL NI 5D H 5, Pprz (PTPL & HVME RPTPL & I
D) IXFRICHBMRRICERT 270 T H T ) BB T D07 T, 3DODATIAL T T4 —buBT D, Ky
T OIE RIS EHAE D JE & MR, INHEREIC 31T D BEI 2 MFT L TV D, T TILB A, ZNETIZ Pprz DY H v Ry
TELTCTrAA a7 4 (PIN) £y A4y (MK) ZRE LR, ABEORFERIY, VA R PIN 04
2 &0 s, MRBEINFESN D Z L, T Ptprz BEDHF CRIAITPSDIS 77 I U —LfEALTWSH D
LGt 2B LT A LA LN T-OTHE LT,

F2MART T A UARAT 7 X —BHIEE PEE 39H

MEH I v B A 2 VAVRIREIC X 5 iR SFIED YR X OYF4 T 11D FTRE:

gy B, SR A, A T PR &, TP /R
VA B RSB I S R TR R ML R R 5y - AR 4y B
IR AL EMR A A RS D R BB R =, ° TR At v & — AL ERT SR

H&iT, DNA F v 77 SRR RS 7Y 7L, BT 2 2 & CTRVVHEE T2 (NBLs) ORZW K OT#% T
24T 9 FIEDPHESL Lood 5, Foxld, HFEERLRY 7Y o2k a2mEP Iy R4 (MK) UL ORlE T
R W M OV P8 TR ATREME IO W TR Lz, s MK L~V OBEA O NBL T #% R BN ¥ & OFE, Kaplan-Meier
fRMTCOAETFMAT 2 M L, #tit b, AEREZS,
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Prediction of the Prognosis of Neuroblastomas by Blood Level of the Growth Factor Midkine
*1Tkematsu Shinya, Ohira Miki, 2Nakamura Yoko, ?Nakagawara Akira, *Kadomatsu Kenji

'Bioresources Engineering, Okinawa National College of Technology, 2Biochemistry,
Chiba Cancer Center Research Institute, >Biochemistry, Nagoya University Graduate School of Medicine

Midkine (MK), a heparin-binding growth factor, is the product of a retinoic acid response gene, and is involved in neuronal survival
and differentiation, and carcinogenesis. MK is intensely expressed during mid-gestational period, and is barely detectable in adult
organs. We previously found that MK mRNA expression is elevated in neuroblastoma (NBL) specimens at advanced stages, whereas
pleiotrophin, the other member of the MK family, is expressed at high levels in favorable NBLs (Nakagawara et al., Cancer Res. 55,
1792, 1995). We further demonstrated that knockdown of MK expression by MK antisense oligonucleotides can suppress the growth
of tumors pregrown in nude mice, suggesting that MK is a candidate molecular target for cancer therapies (Takei et al., Cancer Res. 61,
8486, 2001; Takei et al., Int. J. Cancer 114, 490, 2005). As MK is a secreted protein, its blood level can be monitored. We reported in
ANR 2002 that the blood MK level is significantly associated with all major prognostic factors for NBLs, i.e., stage, MYCN
amplification, TRKA expression, ploidy and age (Ikematsu et al., Br. J. Cancer 88, 1522, 2003). These results were obtained through
blood samples of 220 NBLs patients including 122 mass screening ones. Here, we performed a prospective study to evaluate blood
MK level as a prediction factor for the prognosis of NBLs. Blood MK level was determined for 552 NBLs, which consisted of 334
mass screening and 218 sporadic NBLs. In Kaplan-Meier analysis, the group of high MK level (more than 900 pg/ml) showed a
significantly worse prognosis than the low MK group did (p<0.0001 in NBLs of all cases; p=0.0363 in those of sporadic cases). Stage,
MYCN amplification, TRKA expression, ploidy and age were closely associated with the blood MK level in NBLs (p<0.0001,
<0.0001, <0.0001, =0.0021, and =0.0222, respectively), which included all cases of mass screening and sporadic ones. These results
were very contrast to hepatocyte growth factor level, which only showed a correlation to ploidy (p=0.043). Interestingly, MYCN
amplification was only the factor that was significantly linked with the blood MK level in sporadic NBL cases (p=0.0261). Our data
indicate that the blood MK level is a valuable prediction factor for the prognosis of NBLs, and suggests that MK expression is
regulated under the strong influence of MYCN.
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Relationship between temporary inhibition and structure of disulfide-linkage analogs of marinostatin, a

natural ester-linked protein protease inhibitor.
TaFT—BAf e F—, RV ) REFUDHFRTATAREE T ANT 4 FEGICEBR LA
i~ 7F NOLAMEE L FREFEEO R
M Taniguchi, K Kamei, K Kanaori, T Koyama, T Yasui, R Takano, S Harada, K Tajima, C Imada & S Hara
< U ) AZF TMEERME Alteromonas spp. BNAEFET H 7 BT T —E AL LB EX—TH Y, TNUNEFD 2 00O AT LR
B % S-S FEAITEMR TR L0 = 2T VEEG OB EIZMEA LTz, Thr(3)-Asp(O)FE & 721 TIHIEHEE SR 2B S &5
AT THY . Ser(8)-Asp(11)fEA 23 Pro(7)DELEE ¥ ATIZETE L CRIEMENBEINDI DO LEX BT,

Journal of Peptide Research, 66(2), 49-58 (2005)

Heparin structures in FGF-2-dependent morphological transformation of astrocytes.
FGF-2 ikt B R RREBIZ RS 5~ Y » OB DR
T Nagayasu , S Miyata, N Hayashi, R Takano, Y Kariya & K Kamei
BRMEZE AR AR 1 FGF-2 AN RRMIIE OFERE A % 5558 7 D BRI B e~ /X)) o (HP)ORRIEIZ DWW TR L7z, flix
O HP 3 FGF-2 (RAFME D BRI B A HIE A RFT L7z & 2 5, HP O & fitFRb /S &7 — o 3 BRI o0 7/ B 28 Ha itk
ERICEEEL, S BITRED HP AV TPERA 2h & HifF S i,

Journal of Biomedical Materials Research, Part A, 74, 374-380 (2005)
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Solutiion structure of marinostatin, a natural ester-linked protein protease inhibitor.
RFINZATNREEE bOZ I Tu T 7T—Bf v e vF —, <V ) REF L OREIEE
K Kanaori, K Kamei, M Taniguchi, T Koyama, T Yasui, R Takano, C Imada, K Tajima & S Hara
REEOXTF REDOT a7 7 =B e X —THDH v /) AXF L MST DT AT EEGONE, iR & HE
%% NMR A7 MV THAT L7Z, = AT /LiE Thr(3)-Asp(9)f#] & Ser(8)-Asp(I1DNH TH -7, T AT ILiER % S-SICEE
WX BT T REBRT 22 L1280, ThQ)BERT 2 = AT ARG TSI O P & E &Ml L, MST OFHEE
PEORBUCMHATHHZ LWL N E RS T,

Biochemistry, 44(7), 2462-2468 (2005)

Structural observation of complexes of FGF-2 and regioselectively desulfated heparin in aqueous solutions.

FGF-2 & BRROBRBIEA~ Y OB EEOARE S

Y Yuguchi, R Kominato, T Ban, H Urakawa, K Kajiwara, R Takano, K Kamei & S Hara
FGF-2 & K FH~ )Y > (HP)#FEIR & OB AR OSARERE 2 /M8 X RIELC X 0 T Lz, ZO#ES:, HP @ 2-O-fifs &
28 FGF-2 & OBARERICK LR BES L TEBY, FGF2 OMRERIEICKE RAE 2 R LT D EBEXLNE, S5HI
BTETIV L TCZOHLEZBLE L,

International Journal of Biological Macromolecules, 35(1,2),19-25 (2005)

Attenuation of glial scar formation in the injured rat brain by heparin oligosaccharides.
BETy MRIZBITAEA~ANRY) ) T L5 7 ) 7TEAHEE OISR
N Hayashi, S Miyata, Y Kariya, R_Takano, S Hara & K Kamei
~2RY v (HP)G BB L O8O GIC L D, BERMEE D7V 7TAE DK Z R ATz, SREHE5#% 6 HE D 7Y
7RSSR O, HP6 Hil L O 8 MR SHECTIXZNZENHEGHIO 53% BN 4% ThH-=DIZxf L, HP TIZAMEED
BAIBD SN olz, T XY HP AV TP 7 Y TAEIE 2 &8, #HE RO R B ORIE B L OMEEfR 2~
DI} Sz,

Neuroscience Research, 49 (1), 19-27 (2004)

Enhancement of heme-induced membrane damage by the anti-malarial clotrimazole: the role of

colloid-osmotic forces./ fi~Z7 VUV 77 va )<V — Ul L A~LEROEREDH

N T Huy, R Takano, S Hara & K Kamei

PEAICHD 7 R~y —)b (CLT) 17 au X Vit~ Z U 7 FH Plasmodium Falciparum @ in vitro C O & % [H
EY D, ABFIETIE CLT I3~ OHFE~DOEEZLE L, CLTIZ X 2 ~AHEDOREMIT, IBEO@ER L F 7z 13z o]
IEDF A= NVEOBLICI VI 5D Tid7A<, CLT B NVEF T ARTFEO~LSREILET D Z LIk W~ Lk
DOWIMAEERKEIEDL L EZHLMNC LT, &5, CLT I~ X 2RMERDRIRMEIRME Dz AR ESE 5 2 & 28
5T LT,

Biol Pharm Bull, 27 (3), 361-365 (2004)

Neutralization of Toxic Heme by Plasmodium Falciparum Histidine-Rich Protein 2
~ZVT7HREARE AF VU F R BT KD~ LOBEOT

N T Huy, S Serada, D T X Trang, R Takano, Y Kondo, K Kanaori, K Tajima, S Hara & K Kamei

~ 7 U 7R Plasmodium falciparum D@ & A F T2 Z /7 E PIRHRP2 DE T /MELAEHE LTE L TEEK IS LW
27 DT F K RIS L UNR27 24 B L OV ESR JIEICfHE L2, ZFDfER, ~L-PHRP2 EA KD Y 4 > KX PHRP2
O His FBEDOA IF Y —NVEFZOMGRE UTHEIET 2 SR SN, $£72, WXT7F NiL PHRP2 IZILHIT 5~ 2~
BFMEZAE L, MIE LD ~L2 28| &HL CALHEEDORMZHAETIZEE2RHLEZ, 2602 & LV, PHRP2IZ K
BANHDOWEALOIE A HEEL L 72,

Journal of Biochemistry, 133(5), 693-698 (2003)
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Surface plasmon resonance analysis to evaluate the importance of heparin sulfate group's binding with
human aFGF and bFGF.
RE T 7 REVHERIZ L D5~ COFEEEN E  aFGF 3 X U'b FGF & OfE &I KITTREDRNT

X F Wu, Y X Xu, G X Shen, K Kamei, R Takano & S Hara

ARY e Z R B L OB ONT DT, K77 XF 3Gz IV, ALERIRIC BATEE L L 7o 5 F A~
U URBEAR L KFE S B L O AR OREE KR OF — 2 sz fesr Lz,

Journal of Zhejiang University of Science, 4, 86-94 (2003)

Occurrence of carrageenan structure in an agar from the red seaweed Digenea simplex (Wulfen) C. Agardh
(Rhodomelaceae, Ceramiales) with a short review of carrageenan-agarocolloid hybrid in the
Florideophycidae.
KB~ 7 VERB DN ¥ —F L EEEORER L O BEMICR T 20 7 ¥ —F o —EBRBERIC
DT DELE
R Takano, K Shiomoto, K Kamei, S Hara & S Hirase

PERFERMEE Z LI TWALEE~ 7 Y Digenea simplex OREALZHE A . WU S TG MR & O OEMME L A A 2cHi
rux 777 4—ICEVGBEL, TRNENOFEEBEZHRHN LIz A5, BRMED T X —F L RIORMESIEFL
H DR STz, ZO0 b DO OREREDOREAALE R LFFMAME A IE Lz, S BT, ALBmOZHIRIT 2 RTLL T T
F—F U ROMEFLAFRED AL OFEZ ER L SHEME 2 AL OIS 2 B 2R R LT,

Botanica Marina, 46, 142-150 (2003)

Desulfation of sulfated carbohydrates 5% D BiffiE2{b
= R
WEE(LHED B OREE L OBRE (BAEEE(L) 122X, BECHONTWDAMKGRE, AX /7 U A, YIVRY VA T
U Rl 70 BN 2 2 5EB LU U UARERERIC & 2 IR A A AR ER (i, 6 Nl i, ~/X Y o 2 [ifile Eids L YN iR
P FL L R B 72 IR B L IR O SOSHERE 72 E 2 HRFE L. & BIZ 21 D O EW T O BAE-C VIR R E O Wy BAL F I FRHT ~ D I
& L7

Trends in Glycoscience and Glycotechnology, 14, 343-351 (2002)

Effect of heparin chain length on the interaction with tissue factor pathway inhibitor (TFPI).
M¥REEEEF TFPL &~ Y O EAER BT 5~V U $HE OEOfFNT
X Xu, R Takano, Y Nagai, T Yanagida, K Kamei, H Kato, Y Kamikubo, Y Nakahara, K Kumeda & S Hara
A RR L e [ B K TFPT &~ %Y O BEAEFAOBRIZHE L SN D~ M ORERE O/ NENL & i35 720
RIS 7 A HBIZIESI A A —ZFHO, AR OH G fETELONDEFMESE DAY I L TFPI & OFH
HAEFAMEN 2 Lz, Zh X v ~/%U » —TFPL fE& 8 L O TFPI DIEMALICLE R~ Y VR ERE L. MEEHRD
R 2 FRaT L 72,

International Journal of Biological Macromolecules, 30, 151-160 (2002)

Effect of antifungal azoles on the heme detoxification system of malarial parasite.
~ 7 U 7 RADMREEEICR XIS THEET Y — b EamoHR
N T Huy, K Kamei, Y Kondo, S Serada, K Kanaori, R Takano, K Tajima & S Hara
PiEAlE LCHOWSR TV DEREDOT YV — VR LA, ~T7 VT ICBTH~NLOERERET 2@ E AT VAT F
R—~LHEEGREMBHESE, FivF U THE LTHRLY 22 L2 RWE LT, S OICHERWANT ., BUIF0MHT & 55
WFHIBRIGHT LD . T =B DA I XY =V SO EAERR Z OO ER Th 5 Z L 2B iz L
7=

Journal of Biochemistry, 131, 437-444 (2002)
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Chrotrimazole binds to heme and enhances heme-dependent hemolysis. Proposed antimalarial mechanism of
clotrimazole.

7 kY= VAN LSS LANMMEFREOB L2 RET 22— 1 N vy — A Dfi~ T U TIEHD
A R

N T Huy, K Kamei, T Yamamoto, Y Kondo, K Kanaori, R Takano, K Tajima & S Hara

EREAICHNONTWAIHEAITH L7 a <Y —/L (CLT) DAL FEAT 22 2/AWE L, &5HIC CLT &
NEBFEET DI EICEDANLDOB LTI TN ZTF A AL D0BB3MH S T<F U 7 RBO~NE S v B O 3
[ESN, CLTAPi~T U 7iEE2RRHT 52 L2\ LM LT,

Journal of Biological Chemistry, 277, 4152-4158 (2002)

An agaroid-carrageenan hybrid type backbone structure for the antithrombotic sulfated polysaccharide
from Grateloupia indica Boergensen.

A~ NEEAL#E Grateloupia indica JTEEE MERMBLZHEIC BT 2B R—1 7 ¥ —F VBT BEHREE
A K Sen, Sr., AK Das, K K Sarkar, A K Siddhanta, R Takano, K Kamei & S Hara

B WPLIREEEIEH %2 H >4 > RPEEAL#E:  Grateloupia indica ORE(LZHE Z BB LEONICH L, & BT A F A bW
. BRI AR MR EOFETHNLIZEZ A, 13N THAETS D-H 77 h—A(Ga)EH L 14 THET S
D-Gal BHENNE L= D T X —F L ARIOEH 1% DK L-Gal TH HERXADOBFERNBRO LN, 2L Z o
HITX—F LB RO EDH F 2RO L ZH O LTz, WL L TW WO L v, —E DR D
FEEMEEEHE LT,

Botanica Marina, 45, 331-338 (2002)

Molecular characteristics and gelling properites of carrageenan family 2. Tri-sulfated and tetra-sulfated
carrageenans.

T X—FURINDTNMARE L 575 (2). MU BREB{EB LOT NIk ¥ —F
T T T Thanh, H Yasunaga, R Takano, H Urakawa & K Kajiwara
TR B OV & K5 S O 22 R L 2 A B D - T X —F v L0 TR YS 720 3RO 4 8 OBl i % & To i i 72
NITX—F U aERLIc, 2D NAVRRE, WIROSEHEL &/ XBBELOREIC I Y a7 A —va VaEMAT L,
L3 THREGT DN T 7 h—AD 2MIHEEST DMBEN ST VEROELEZ T2 L2 oL,

Polymer Bulletin, 47, 305-312 (2001)

Molecular characteristics and gelling properites of carrageenan family 1. Preparation of novel carrageenans
and dilute solution properties.

BT X—F U RFNDTMAbEEME L 5F R (1), Fah T X—F OB L Z O AR O Rtk
T T T Thanh, Y Yuguchi, M Mimura, H Yasunaga, R Takano, H Urakawa & K Kajiwara
VIUIEREBIOTA B VICED AT B- I ITXF—F v BLORO- DT X—F U2 ERL, N EEHEEOD
T X—F UFHERO R OYERELR OV X BREGELZ RBEPICHIE L, BRI L 3,6-7 v & Re T 7 h—ARNZHEy
FDaArTF A=y a N EZBEBEEESR L],

Macromolecular Chemistry and Physics, 203, 15-23 (2001)
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The analysis of heparin-protein interactions using evenescent wave biosensor with regioselectively desulfated
heparins as the ligands.
M EBHEEMBREIL~NY V2V T RE Lo "RX oy NEARS TRV —IZ L BA~ARY B
7 B AR DT
K Kamei, X Wu, X Xu, K Minami, N T Huy, R Takano, H Kato & S Hara

ARY b R B L OMBEAERDET OTh, T AR & MEE WAL F o —& Hv, ALERREI
BRE b L7z B FE~ Y VEFERE U T Fe LTREERT 2 HEE 7T — 2B 2 ML L, £ 0o FIEEZBS - iR L
7o

Analytical Biochemistry, 295, 203-213 (2001)

~RY v ORF R 6-0O-Fil bk
EY B, &inET, KOS

U LR E BTSA 5 L OV MTSTFA % 72, (LERFRAIN 6-O-FRER L DOJRER - Hik, BIOZFDISHEEZRm L,

T, 50, 249 (2001)

High-level expression of human acidic fibriblast growthfactor and basic fibroblast growth factor in silkworm
(Bombix Mori L.) using recombinant baculovirus.

MR NSF 20 VA NVRERWEA 212X % b MR L ONE B R HESE R R 1 D K EFE
X Wu, K Kamei, H Sato, S Sato, R Takano, M Ichida, H Mori & S Hara
3 k7 4 Spodoptera frugiperda & 77 4 = Bombix mori D i 5IZ&Y2 L 5 5. Autographa californica 2% KT A VR &1
A ABEHMETANADNNA TV RICEAEZRAF 20 U4 VAFRRZERN, A aghdicksVareF oy e Mgk
36 JL ONME L PR AR A 2 AR B R T OFRFEIL S LT, (T OEE b A 2 1EHL VKT 700 g DUUED R S
i,

Protein Expression and Purification, 21, 192-200 (2001)

Sulfation of polysaccharide using monomethyl sulfates.

T ) AFNARBT AT VIZ X B 2FEORRRL
R Takano, T Nagai, X Wu, X-Y Xu, N T Huy, K Kamei & S Hara
T ATV DT AT VPO X0 ZERFREBL SN D Z L2 IR LT, ZOMEGREERF L. A FHER T
N D AEHWIEGA, BIE, BOKAIOEHZR SIZ L0 RISE, WEZEETE L2 LxWonLic, £, AFL
RBE ) = A2l E L THWEEASIE, T M) DAEI D BN IRBRIRKRENWIEZRWNWE L, 612, 20
SO £ 0 R EE D 8N SN ALE Z B 6 T LTz,

Journal of Carbohydrate Chemistry, 19, 1185-1190 (2001)

Preparation of completely 6-O-sulfated heparin and its ability to enhance activity of basic fibroblast growth

factor.
522 6-O-BARER L~/ Y DFREL L, Z O EMEGHE SF M SR 7 OIS TR TR AR

Y Kariya, M Kyogasima, K Suzuki, T Isomura, T Sakamoto, K Horie, M Ishihara, R Takano, K Kamei & S Hara

> U AR EK MTSTFA (2 X B 8B AIM 6-O-Filig b~V > O KEFREE S U=, R ITIEIC L B0 6-0-fkfR{t~/%
21X COS-1 flfE O RRHESE IR BEFH K 7 bFGF ~D#E 2 HE L. & 512 bFGF OFFE T CIREKRFHIIC A31 Mg ss5E %
fREL 7=, ZDZ & XY bFGF & ZFDOZFIRIZL DY 7 F IMREITITA~NY D 6 (LRRBRENBEE L TWhWianeExbh
72,

Journal of Biological Chemistry, 275, 25949-2595 (2001)
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Effect of P2' site tryptophane and P20' site deletion of Momordica charantia trypsin inhibitor II on
inhibition of proteinases.

=HTY MY PV A e EX—MCTIHI OB 0T 7T—EHEBICKIET PPALMNY 7 7 7 VB
& P20 D RKD B DR

K Kamei, S Sato, N Hamato, R Takano, K Oshima, R Yamamoto, T Nishino, H Kato & S Hara

=AU VTN TV A e B — T BNEHEE XA 2HE L, & SIIEHECE VIR 1 — MR 83 A0 £ 721305
PV EXRFIC L D EXRFOEMAERET L 2 RWE L, &51C, MM B2 —DOZERKEZER- L, P2 D
R T 7 UREE L P2OMLOKREN, ZORESMICEEGETHZ E LN L,

Biochimica Biophysica Acta, 1480, 6-12 (2000)

Expression of YAV proteins and vaccination against viral ascites among cultured juvenile yellowtail.

TYVBEKETA VA YAV Z X BOREBL, BT ) HADKEKED 7 F Ab~DitH

H Sato, K Nakajima, Y Maeno, T Kamaishi, T Kamata, H Mori, K Kamei, R Takano, K Kudo & S Hara

TUVEKIET A VA (YAV) OV T 2=y NTITF VRO, YAV DX ¥ 7> RZ L7 (VP2 L VP3) &7 usr
T—E¥ NS DRY #2327 (VP2/VP3/NS), VP2 DTt h—7#B IO VP3 & NSDOKR U X387 (VP3NS) % B L /-,
HAalcino x5 LEZboLlary br— e LTAREL YAV 2% 5 L7cb 0%, YAV IR SE/-E 2 A,
VP2/VP3/NS #ED A BARTEAL YAV B & RO AETFRNE LN, 2LV, YAV T 2=y NUZF UL L THRET DIC
I VP2, VP3 BLIUINS D 3HFENLETHD LML,

Bioscience, Biotechnology and Biochemistry, 64, 1494-1499 (2000)

Cloning and expression of the Momordica charantia trypsin inhibitor II gene in silkworm by using a
baculovirus vector.

NEa2B YA NVAERWCIA 2L D=0V ) ) TP oA e BF—MCTIHI BlaFD 7 n—=
7 L3EBL

S Sato, K Kamei, M Taniguchi, H Sato, R Takano, H Mori, M Ichida & S Hara

=% Momordica charantia fE D b ) 7> A4 L EEX —MCTI-I 22— RT 5 cDNAZ 7 u—= 7L, "Fan

T AN AT ANTH A 2RI LY R Lz, KEHO MCTI-IT O NRUHICR 7 X —HED 3FEENIN L 72 & O MCTI-
DAY ZHOHERGEMA SN 60 (MCTI-IIB) @ 2ERELN., & HICKARDO LD & R%EDHEZELZA L
TWiz,

Bioscience, Biotechnology and Biochemistry, 64, 393-398 (2000)

Cloning and expression of yellowtail ascites virus segment A.

TIVEKETANAE U RIBEETA LV NADIZu—= T L3R

H Sato, T Kamata, H Mori, K Kamei, A Kitaoka, R Takano, K Nakajima, K Kudo, S Hara

T UMEKIEYT A VA DKERRLZ X7 BT 5 VP2, VP3, NS RIERERY Z o 0 Bha— N4 5FE Y7 A /LA RNA O
TANAD cDNA DY a—= T k(T oz, ZOWBERINIIMO LT T A VAL DOENHEEZRD b, S
BIINRF 20 UL NVARBRRIZED, WA 2B 2T VP2 257, 2O DT U A VAP RE,ZH> VP2 £ / 7
1 —F HUER & RS BFRD bivTz,

Archives of Virology, 144, 1405-1413 (2000)

138




139

Fructose 1,6-bisphosphate aldolase is a heparin-binding protein.
TN h—R1,6-ERY VEBET NV RF—BII~NY UREGHF VNI ETHD
Thanh-Van Ta, Ryo Takano, Kaeko Kamei, Xin-Yan Xu, Yutaka Kariya, Keiichi Yoshida & Saburo Hara
UM L D ~RY UHERMEE VRN B AR LI A, T F—R 1,6-E R Y VBT IV BT — B Ok Rl
FNRFEESI N, ZHICESE, ~RY U ERBEZEOMAEEROMN T, ~RY e T2 2 LIk 2FRIEBEROIEEOE
{LZEBER L, REERB~NNY UREAMEX NV BETH DI L ZRE LT,

Journal of Biochemistry, 125, 554-559 (1999)

TR BRRORRER LI K B ~R Y v — & X7 AR EVER OfFMNT
B B, B&HMET, S
RO BRI LD FIEL , ISHE B L OANRY UMY R0 B ORI IC WA BREEE LT,

H A ifn A2 1k ifn 22558, 10, 44-55 (1999)

Coexistence of agaroid and carrageenan structure in a polysaccharide from the red seaweed Rhodomela
larix (Turner) C. Ag.

LB~ 2~ Rhodomela larix 28521 AERXEB L OV I X —F L AEGE0IETRF
Ryo Takano, Tokihiro Yokoi, Kaeko Kamei, Saburo Hara & Susumu Hirase
HLEE~ 2~V E Rhodomela larix K £V H O D ZHEE B L, 2-0-2A F/V3,6-T B RaHT77 F—RZEATZE
KEZ PR HBE LT, Z0Ob 0D FEEEZRFTIL, A TF /L SINTEZERBOBIEOM, DERBG AT X—FBoOE
EREEND ZEEHL NI L,

Botanica Marina, 42, 183-188 (1999)
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HBEE, KEM T2, ¥BEEAZ, *RFEE2, fRERH?

VEWEIR TR, PR R SIR A @I TSR, AR T
(tanabe@okinawa-ct.ac.jp)
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Methane fermentation of Japanese cedar wood pretreated with a white rot fungus, Ceriporiopsis
subvermispora.

Rudianto Amirta!, Toshiaki Tanabe!, Takahito Watanabe!, Yoichi Honda!,
Masaaki Kuwahara? and Takashi Watanabe!

IResearch Institute for Sustainable Humanosphere, Kyoto University, Gokasho, Uji, Kyoto,japan,
2Institute of Wood Technology, Akita Prefectural University, Noshiro, Akita, Japan

Methane fermentation of Japanese cedar wood was carried out after pretreatment with white rot fungi, Ceriporiopsis subvermispora
ATCC 90467. This fungus was cultivated on wood chip media with and without wheat bran for 4-8 weeks. The pretreated wood chip
was fermented anaerobically with sludge from a sewage treatment plant. After fungal treatment and subsequent 30-daysmethane
fermentation, the methane yield reached 35 and 25% of the theoretical yield based on the holocellulose contents of the decayed and
original wood, respectively. C. subvermispora, with a high ability to decompose aryl ether bonds of lignin, promoted methane
fermentation of softwood in the presence of wheat bran.

Journal of Biotechnology, Volume 123, Issue 1, Pages 71-77, 2006
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Kinetic Study of Photo-induced Electron Transfer Reaction between Ruthenium(II) Complexes of
2,2'-Bipyridine Derivatives and Methylviologen. Effects of Bulky Substituent Introduced to 2,2'-Bipyridine

*Taisuke Hamada!, Sei-ichi Tanaka?, Yumi Sakai?, Shigeyoshi Sakaki?

'Department of Bioresources Engineering, 2Department Applied Chemistry and Biochemistry, Faculty of Engineering, Kumamoto
University, >Department of Molecular Engineering, Graduate School of Engineering, Kyoto University

Ruthenium(II) complexes of 2,2’-bipyridine derivatives, [Ru(Rbpy)3]2+ (Rbpy = 4,4’-di(alkylaminocarbonyl)-2,2’-bipyridine; alkyl
= propyl, hexyl or adamantly), have been newly synthesized and their photo-induced electron transfer (ET) reaction with methyl
viologen (MV2+) has been investigated. The rate constant of the ET reaction in the exciplex was analyzed on the basis of the Marcus’
theory. The electronic coupling matrix element (Hrp) decreases in the order propyl > hexyl > adamantly, while the reorganization
energy ([7) depends little on the alkyl group of Rbpy. Thus, the not 1 value but Hrp value is responsible for the decreasing order of
the rate constant. This means that the bulky substituent decreases the orbital overlap between donor and acceptor to suppress the ET
reaction

Dalton Transactions (The Royal Society of Chemistry)., Vol. 2003, pp. 692-698, (2003)

Photoinduced Deracemization of [Co(acac)3] by Chiral Ruthenium(IT) Complex
*Taisuke Hamada', Hiroshi Ohtsuka?, Shigeyoshi Sakaki?

'Department of Bioresources Engineering, 2Department Applied Chemistry and Biochemistry, Faculty of Engineering, Kumamoto
University, 3Department of Molecular Engineering, Graduate School of Engineering, Kyoto University

Deracemization of a racemic mixture is one of the best methods to obtain optically active compounds, where the
deracemization means that one enantiomer in a racemic mixture isomerizes to the other one without consumption of both enantiomers.

However, only a few studies of deracemization have been reported. Recently, we successfully performed the photo-deracemization

reaction of [Co(acac)3] (acac- acetylacetonate) with a chiral ruthenium(Il) complex, L-[Ru(menbpy)3]2+ (menbpy = 4,4'-
di{(1R,2S,5R)-(-)-menthoxycarbonyl}-2,2'-bipyridine). In this paper, report that a considerably large enantiomeric excess (e,.e.%),

significantly large solvent and anion effect, and clear conclusion of reaction mechanism of the photo-deracemization.

International Symposium on Asymmetric Photochemistry, Osaka, Japan, % 13429 H 4 H-9 H 6 H. P38

Enantioselective photoinduced electron transfer reaction of chiral ruthenium(II) complex with chiral
viologen derivatives and the thermal back electron transfer reaction

*Taisuke Hamada', Kazunori Fukushima?, Shigeyoshi Sakaki?

Department of Bioresources Engineering, 2Department Applied Chemistry and Biochemistry, Faculty of Engineering, Kumamoto
University, *Department of Molecular Engineering, Graduate School of Engineering, Kyoto University

In this report, theh enantioselectivity of photoinduced electron transfer (ET) reaction of a chiral ruthenium(Il) complex,
“-[Ru((R)-PhEtbpy)3]2+ ((R)-PhEtbpy = 4,4’-di((R)-(+)-1- phenylethylaminocarbonyl)-2,2’-bipyridine), with chiral viologen
derivatives and the thermal back ET reaction is investigated. The photoinduced ET reaction occurs with very small enantioselectivity.
On the other hand, the thermal ET reaction take place with large enantioselectivity. There are two reasons responsible for this result;
one is that the electrostatic repulsion between one-electron oxidized U-[Ru((R)-PhEtbpy)3]3+ (3+) and one-electron reduced chiral
viologen (+) is smaller than that between _|-[Ru((R)-PhEtbpy)3]2+ (2+) and chiral viologen (2+), which leads to the stronger contact
between these substrate in the back ET reaction than in the photoinduced ET reaction. The other is that the photoinduced ET reaction
is the reaction in normal region but the thermal back ET reaction is that in the inverted region.

XXIst International Conference on Photochemistry, Nara, Japan, % 154F 7 A 26 H-7 A 31 H. P686
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Japan’s Development Aid to China: The Long-running Foreign Policy of Engagement

Tsukasa Takamine (=58 #])
Department of Integrated Arts and Science (¥ 5 FF 7 F})

Paradoxically, Japan provides massive amounts of development aid to China, despite Japan's clear perception of China as a prime
competitor in the Asia-Pacific region. This comprehensive book explains the shifts that have taken place in Japan's China policy in the
1990s against the background of international changes and domestic changes in both countries, and offers new insights into the way
Japanese aid policy making functions, thereby providing an alternative view of Japanese policy making that might be applied to other
areas. Through a series of case studies, it shows Japan’s increasing willingness to use development aid to China for strategic goals and
explains a significant shift of priority project areas of Japan’s China aid in the 1990s, from industrial infrastructure to
socio-environmental infrastructure. The book argues that, contrary to the widely held view that Japan's aid to China is given for
reasons of commercial self-interest, the objectives are much more complex and dynamic. Using original material, the book shows how
policy making power within the Japanese government has shifted in recent years away from officials in the Ministry of Foreign Affairs
to politicians in the Liberal Democratic Party.

London and New York: Routledge, 2006, 226 pp.
FE — REe— Ny VHRf(2 U R s =a—F =) 20064F, 2226 H

The Political Economy of Japanese Foreign Aid

Tsukasa Takamine (/545 1)
Department of Integrated Arts and Science (F& & F 5 8})

Over the past two decades, China has had the fastest growing economy in the world. During the same there has also been significant
progression in China’s transition from a socialist to a market economy and the integration of Chinese economy into the global
economic system. On the other hand, since 1979, of all donor nations and international aid organizations, Japan has been the single
largest source of official development assistance to China. In fact Japan has provided more than half of the total bilateral aid China has
received over the past quarter of a century. This article examines the role of Japanese development assistance in China’s economic
growth and increasing openness, and analyses Japan’s grand strategy for implementing its aid policy to China.

Pacific Affairs, vol. 79, no. 1, (Spring 2006), pp. 29-48.
IR S — Pacific Affairs 25 (7 7 4 British Columbia K%%47) 79 % 1 5, 29-48 B, 2006 4
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A New Dynamism in Sino-Japanese Security Relations

Tsukasa Takamine (5158 &)
Department of Integrated Arts and Science (F& & F 5 8})

In November 2004 a Chinese nuclear submarine cruised into Japan’s territorial waters near the Okinawa Islands. In response, the
Japanese government dispatched several Japanese naval ships and planes to chase the Chinese submarine until it navigated into
international waters. This event which potentially could have become the first exchange of fire between Japan and China since WWII
illuminated increasingly problematic security relations between the two neighbouring countries in the twenty-first century. In fact,
deterioration of Sino-Japanese security relations is not a recent phenomenon but has already been evident since the mid-1990s when
Japan imposed a series of economic sanctions on China. This article looks at Sino-Japanese security relations since the mid-1990s
through three case studies of the economic sanctions imposed by Japan on China. It clarifies the domestic political and bureaucratic

interests that motivated economic sanctions and determined the decision-making process leading to the sanctions.

The Pacific Review, vol. 18, no. 4, (December 2005), pp. 439-461.
4w 3L — The Pacific Review 7 (J€[E Warwick KZ2F1T) 18 & 4 B, 439-461 H, 2005 4

Domestic Determinants of Japan’s China Aid Policy: The Changing Balance of Foreign Policymaking Power

Tsukasa Takamine (Fi%8  #])

Department of Integrated Arts and Science (& & FF %)

This article examines the domestic determinants of Japan’s current China aid policy with particular focus on the changing balance of
foreign policymaking power between the Liberal Democratic Party (LDP) and the Ministry of Foreign Affairs (MOFA). It argues: first,
that the most crucial domestic factor that has led to changes in Japanese aid to China is a gradual shift in the balance of policymaking
power from the MOFA to the LDP; second, that this shift, however, has not yet led to a fundamental redefinition of Japanese China aid
policy although it has resulted in some amendments to existing policies. Thus Japan is now experiencing a transitional period, where
domestic pressures for a fundamental reassessment of the China aid policy have gradually increased while a new and coherent policy
framework has not yet emerged. The analysis is based largely on two sets of sources: recent interviews with Japanese officials, LDP
politicians and staff, a newspaper journalist, and researchers in universities and think-tanks; and two foreign policy reports presented
by the MOFA and the LDP respectively in 2000.

Japanese Studies, vol. 22, no. 2, (September 2002), pp. 191-206.
“FIRm 3L — Japanese Studies 3 (A — A M TZ U 7 A ARWFRFRFIT) 225 2 %5, 191-206 H, 2002 4%

Environmental Non Governmental Organisations in Asia: Emerging Political Powers?

Tsukasa Takamine (%8 %)

Department of Integrated Arts and Science (85 FF 7 F})

The dramatic proliferation of environmental non-governmental organizations (NGOs) in Asia over the last few decades raises
questions concerning their political significance. Do the increased numbers and enhanced networks of Asian environmental NGOs
necessary mean they are politically influential? Do Asian NGOs have enough financial and authoritative power to realise policy
changes? Has the enhanced participation of NGOs in environmental management fundamentally challenged governments’ monopoly
over environmental decision-making? This article addresses these prime questions. It argues that there are structural and functional
limitations on Asian environmental NGOs, limiting their capacity to challenge governments’ monopoly on environmental

decision-making.

Asia View, vol. 9, no. 1, (May 2000), p. 6.
AR S — Asia View 28 (— A b U 7 Murdoch KEFEFHEIT)9E 1 5. 6 H. 2000 4E
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Japan’s Foreign Aid: Old Continuities and New Directions, David Arase (ed.)

Tsukasa Takamine (5158 &)
Department of Integrated Arts and Science (F& & F 5 8})

During the past half century, Japan has dramatically climbed up the hierarchy of the global aid community. From having been a
major recipient of foreign aid, known widely as official development assistance, it is now the world’s biggest supplier of aid. This
volume edited by David Arase, one of the most prominent scholars within the literature of Japanese foreign aid, offers a
comprehensive overview of what Japanese aid philosophy, policy and practice have been over these fifty years. This book offers deep
insights into the complex and multidimensional Japanese foreign aid philosophy, policy and activities. I am sure that Japan’s Foreign
Aid will reward those students and scholars who read it all the way through.

Japanese Studies, vol. 26, no. 3, (December 2006), pp. 368-370.
EFEFR SC — Japanese Studies 56 (A — A b7 U7 HAWFIEERHIT) 26 5 3 7, 368-370 H ., 2006 4

Prejudice and Discrimination in Japan: The Buraku Issue, Alastair Mclauchlan

Tsukasa Takamine (Fi%8  #])

Department of Integrated Arts and Science (¥ & F} % F})

This is a solid piece of well-researched work. It addresses one of Japan’s unsolved social problems: prejudice and discrimination
against buraku residents, against minority groups. Alastair Mclauchlan, the author provides an excellent case study in the form of
qualitative research on the feeling of victims of discrimination against buraku residents. On the whole, the study enhances our
empirical understanding of contemporary Japanese social problems in general and buraku, or dowa issue, in particular.

New Zealand Journal of Asian Studies, vol. 6, no. 1, (June 2004), pp. 212-215.
A — New Zealand Journal of Asian Studies 3 (== —Y—7 > F « 7 VT HFIEEERIT) 6K 15, 212-215 H,
2004 4F

A practical indicator of muscle oxidative capacity determined by recovery of muscle O2 consumption using
NIR spectroscopy

Nagasawa, T., T. Hamaoka, T. Sako, M. Murakami, R. Kime, T. Homma, C. Ueda, S. Ichimura, T. Katsumura,

WARAN Y6k (NIRS) %)ﬁu\fabﬁﬁﬂﬁﬁé Pt Z & EEME L. TOREE, NIRS L’i@ﬂfﬁbf:ﬁ%ﬁﬁ%?ﬁ%
EEEREESR (tauVO2mus) 13, FHAMBREDOHN SNTEIECHDH 7 LT T ) VEERERREREAEICEELZ.
D e, NIRSIZ X VRE L7z tauVO2mus 1355 AL BED EHMFEIEIZ 72 5 fERME S R S iz,

) RBRBIROHEE LR OERORE 21N

European Journal of Sport Science, 2003, Volume 3, Issue 2,1-10. *F-i% 15 4E 7 A

RTBEZENL B 0D 2 72 5 B B AR EB 03 FHEE F I 5 BUE & i~ DERRHLIGIC 5 X D%

AR, RS, MWL, kAW, ElEe, M BT, KHE BEXR,
ARWEAT, EETR, JbE, QB P)IER, BRET, Bge

SR JEEH RF O PR AIE 57 BRI & A~ DOBER G A, RIBOMEZZ(L ST D LI DV EEBEZZIT 0GP OV TR
T2 REME Lz, ZOREE, RiliOZ L2 X0 ERETRFOFH ~OBRB BT L, 0 & DR O
FHETUEI TS Z ERNRIB S Lz,

Y5y TRV HIEORIE & IR 2 Y

Wy & ARFEORE, 2003, 18, 95-104, Rk 154 7 H

144




145

PFAZEMEBIAREEALIE BB (5 B T /L F A — & —(Z K D bRl EsRE D2 R

RN, RGEe, b, KR, EETRT, AREEAT,
AEEBF, RESM, EEEST, BRI, @EBET, AU

RABKIEBEAT D & 5 EHZEMEBNRIE AL E R 1ot LT HBE R L 2 A — 2 |2 L 2 EERE LS FEE L. R BARIRED
70% C,1 H 304y, 3 [E,6 A EES) 2 Ehi L7, EBRIEDO IR T KABITIHEE (MWD) ,PeakVO2 1 L ONTHR MR
ETHE L2 AMUARS (VL) JBEIEASSMUEE (GC) (281 %5 Hb/MbO2 DEIE R (Tr) (CENTRD Sh/- MWD Dk
ERITGCIZBITD Tt DERLE FERMABEZ TR L MWD OREIC GC OHABZROLENETL L TW\D Z &R
7.

Yy - WEARIMY HIE ORNE &G BARIT B L OB 0 & 24

RE 2%, 2003, 43, 339-344, ER% 1548 8 A

TERARRC R I D RMIBREIR I T 5 0 ¥ AW EROLE

ISR, BE CHR) &1, AR, Kk, LR TR,
Ablie, Fe s, PR, HEhE RS

¥4 L7 EEERIE O RS IERBIE~D ) & X HL (BCA) EROFEE, FASAKIE (NRS) &2 124
— A= CEERIEIC TR L7, 30 HRORBKIY A © 0 7 BRh OSBRI 2 AP THIE L & 25, AR
L0 % S AU IR A ORI S T2 BCA RIS K VRIS Tz, BCA RIS A 08T 5 LR Sh,
A BB & — 1K & 3 % SR IR BRI A2 C do 5 FTREMEDS IR S L7

B 55 < SRS IEOWE & FEAREATS U8 5200 — % #1%

R4S, 2003, 43,331 -334., FRE 154 8 H

Deterioration of muscle function after 21-day forearm immobilization

A. Kitahara, T. Hamaoka, N. Murase, T. Homma, Y. Kurosawa, C. Ueda, T. Nagasawa,
S. Ichimura, M. Motobe, K. Yashiro, S. Nakano, T. Katsumura.
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Sports and exercise, 2003, 10, 1697-1702,

Noninvasive monitoring of deterioration in skeletal muscle function with forearm cast immobilization and
the prevention of deterioration

M.Motobe, N.Murase, T.Osada, T.Homma, C.Ueda, T.Nagasawa, A Kitahara,
S.Ichimura, Y.Kurosawa, T.Katsumura, A.Hoshika, T.Hamaoka.
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Significance of post-exercise increment of urinary bicarbonate and pH in subjects loaded with submaximal
cycling exercise.

T.Moriguchi, A.Tomoda, S.Ichimura,Y.Odagiri, S.Inoue, T.Nagasawa, H.Tanaka, N.Nakagawa, T.Shimomitsu.
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Tohoku Journal of ExperimentalMedicine, 2004, 202, 203-11, ik 16 4F 3 H
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The effect of food intake on muscle oxygen comsumption: Noninvasive measurement using NIRS

Ueda C., T. Hamaoka, N. Murase, T. Osada, T. Sako, = M. Murakami, R. Kime, T. Homma,
T. Nagasawa,A. Kitahara, S. Ichimura, T. Moriguchi, N. Nakagawa, T. Katsumura.
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Advances In Experimental Medicine and Biology 2003, 540, 277-86, ik 15 4F 4 H
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(hat-so@okinawa-ct.ac.jp)

In this report, we consider a problem of motion control of an inverted pendulum cart which moves along a sloping track with
nonlinear characteristics. We design LQ state feedback gains around several equilibrium points. Then we calculate regions which have
them in asymptotically stable. We propose the switching control system by use of LQ state feedback gains in consideration of their
regions. Through numerical simulation, we investigate the feasibility of our control system which can perform a motion control of the
inverted pendulum cart and which is robust against some disturbances while it moves.

H AT 25 2006 F AR R ififam S0, Vol.5, P449-450, 2006 4
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CONDENSATION OF BINARY ZEOTROPIC WORKING FLUID IN A PLATE HEAT EXCHANGER
Tomoyasu YARA'  Shigeru KOYAMA? Hiroshi SUZUKI?

ITechnical Support Center, 2Faculty of Engineering Sciences, Kyushu University,
3Research Laboratory, Kyushu Electric Power CO.

This report deals with the condensation of binary zeotropic working fluids HCFC22/HCFC123 in a plate heat exchanger. The
correlations for vapor single-phase heat transfer, condensate heat transfer and vapor mass transfer are determined based on the
experimental data of condensation of 100mol%HCFC123 and 20mol%HCFC22 /80mol%HCFC123. By using these correlations, the
prediction calculation for condensation of HCFC22/ HCFC123 mixtures is carried out in wide ranges of mole fraction and flow rate.
Then, the characteristics of averaged heat and mass transfer for binary zeotropic working fluids are examined, and a simple prediction
method of the averaged condensation characteristics is proposed.
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