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ABSTRACT

This paper presents an analysis of greenhouses gas emissions (GHG) for
major ship types (capsize bulk carriers, handy-size bulk carriers, very large
crude oil tankers, product tankers, sub-panamax container vessels and
handy-size container vessels) based on the fuel consumption and emission
factors for the fuel, and a simulation of the impact on shipping operating costs
from adding a carbon tax to the fuel cost. The estimated GHG (grams of CO:
per ton per nautical mile) showed that the small-sized and high speed container
vessel had higher emission volumes than the other types of ships. The adoption
of a fuel tax will lead to higher fuel costs for vessel owners and operators, who
will thus need to offset these by reducing the speed of the ships. This paper also
establishes an emission assessment matrix that makes it possible to evaluate the
level of emissions for different types of ships, thus enabling the determination of
an appropriate level of carbon tax on fuel.
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CHUEIR R B R BN B E - HAml R M A R RS R B B ZE R
TRV REACHORIRARE » A K E ARSI - 3R 2 IR (BRI
& BT ORI U - SERHIERTEE_ETF - 2007 5B A3 /A A (British Petroleum, BP)
BATERRUTEE T VIR B SR SERE § YRR - MRS R S LA IR TR P
EECEIFRIRS + BB BRI B 2 Bk L S R LTt - IMO” (International
Maritime Organization, IMO) f&iE4E 2007 428K 3.3%Hy S (LR HEBEK EE A - 215R
REREGH SIS - 16 2050 SEHRIR RIS R 150% % 250% - Lauer A (2007) 1 2152
BUR > Ty T EPIR ML - ZERIRFRITE) - 2 H S 8N SR - B IELU
FFR L - IR i SRR b AR U AT I PR v S SR RS RN - AR B e
SRHEITITZE > ARIHMIAN B2 R ITHA) - Frig a2 i AR A R AR F AR R
RS BIATELEE SHERSIHEER 5 ~ AR S REIRCREE TR - T Rea i
Jokp H ARAEERS > TR RN T B E S - A S REIEE R ATRE IR -

STAE AR 2 BT S iR A DA SRS E 2 IR IS T AR SRR A T 2= SRS R IR
ZIRARBGRTEAG » Corbett FEA (2009) ) RFFEHT S BIHE AN - REEAMED — Al
fik o M = SRASIFRAL » HRASAR ST 30 25 200 (35T, W) © ARWFSEE R BUREL 73T - 3

3. International Maritime Organization, Second IMO GHG Study 2009 Update of the 2000 GHG Study:
Final Report Covering Phase 1 and Phase 2, MEPC 59/INF.10, 2009.
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TTHRBSE T A S AN LS BTG » RS FH URREE AT m B R AR U B B e R R e e
Pstdl - DI T i1 T R s EBIE - IR i s o B R e R 58 - fF
FeR B T2
PS4k % UNCTAD * it 2009 fERERMBRAHAL - Hrh il (13.1%) - 8
5l (35.1%) By (35.1%) —REMSAASEHGEERMERRY 83.2% - IMO (2009) thig®l&
A~ RS B e = SR AR PR A — R AR AR - KBRS Al - DL Bk
RS T+ SRR AP R B A 7 7 R R AU/ AL - AT ERGS DU DY R
L. E SRR B BRI » L 2 SR R R 2 SRR 2 [ sk S S oAy - Tl
K2 = R B HEicR 2
2. BB ET A e E R A S A PR 28 7 AN [FIRR S H s B SR AT 2
3. PREBEEUhLS - PRI 2 DRI - B A Gy 2R R 2 ARl
TR A e A (e A b 2
4. FEVIRSAEHECER - SERERRIRIEEEICR: - (E R BRI iR 2 % -

R LA E L

AREE[RIGERFRITSE - MRS RESEF ISES - SRR RH Y B R L E B R 5 - B
A AR E R AR R > DU BB SR AT A < FEMCE - A FR R A BT
iR A A 8 R R A A Z B - TEBER BURBEZ BT - BL
W AEC A SR Y SRS A I (RS A AN (BT -

2.1 BEfRiR = RBSHINE ST AIRIVES

WBCSD® EE S A EIFIR = R CO, HEEEAAE 5% - WRIEEEE IS R
Ry ERREStE Ty - Horh DU T3 COL HEE Z AHEE S » DURE R AR ] 5
IR 6 AT 52 DURA TV FE R JE AR » SEFT M AAIE = SR BS HEGT At - Climate Action Network
Europe (2010) 1+ Eide 2 A (2009) !+ Psaraftis 2 A (2009) ) 877 i BT FEA #E =X,
LIGFEHECR - Entec® 2R ATHAAIE = RBEHERGZ B Zeh - SRIHERARARENRE (operation
activities) 43 HIERE Ky © (1) HATIRDL (at sea) * Foflfif TRUE) EHEHEBMREEE - N7 DAHBI 25
B - SRHUIAER R T o BIAIT TS - 23R © BRI BRI S - IR IR

4. United Nations Conference on Trade and Development, Review of Maritime Transport 2009, 2009.

5. World Business Council for Sustainable Development, WRI: The Greenhouse Gas Protocol,
Calculating CO, Emissions from Mobile Sources, Guidance to calculation worksheets World Business
Council for Sustainable Development, 2002.

6. Entec., Quantification of emissions from ships associated with ship movements between ports in the
European Community, Entec for the European Commission, UK Limited, 2002.
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% 5 (2) BENIRDL (maneuvering) : SEHHE BRI THEPRAE /KIS - FRPEIRFCCEEEE - BBIG
PR - EPRELEA AR R - DIMERERANZ 2 5 3) SEIHMELHIRDL (in port) * RERRFH
DIEEREE IR S SE - B8 A R PR (A — At i B e S P R T - DL E =48RR
FiTie BB - R R R AR - FrDAEREA IR A i Ansiis T - deEhed
IHPE R - (F IR R B HE G TR - IR EERIANTNAE - SSMAnEE - ik
rn B S A B AR R L — - (HR A R BB AR - R R A
T8 LR IR AN E S R A - IR AR SE RS AR - DUR Rt B 360 -
L. AR AT AR T S
= (D) Ao

FCY = FCI, + FC}) + FCJ =i-[MEFaS+AE as]+T—’"-[MEFm+AEFm]+ﬁ-AEEP (1)
24V 24 24
He

FCU : | i % j ¥R R

FCI + R U3 j MR TR R

FCI + i U5 j A BRI R

FCJ : Fi {2 j MK AE SR AR

D : i Ed | EHEE ) IR ()

Vo AT GRRE/NEF) s

MEF,, : fid T FH HIRHERE (1)

MEF,, : BB L85 HIRHERE (1)

AEF . + #UATIRFIABIE B H RS RE (W)

AEF;, : JOHEIFERB) 2 S HHERE (1)

AEF,, : BB skl H BRERE ()

T : BB (VNRF) 5

T © IEERERT R (/NKS) -
2. SRR = R e R R

T R B R T R AR R B R Es TR » Laver SEA (2007) U R =

SUER ML (greenhouse gas emissions) FfF : ZE(LY) (nitrogen Oxides : NOx) + 5 {bhik
(carbon dioxide : CO,) » —4&{bAi (sulphur dioxide : SO,) Fllk&E(L. &Y (Hydrocarbon : HC)
DUBKHIRITHAE (particulate matter : PM) % o {f&{ Entec ” ~ IMO * SEFr HIATHIS RERS

7. Entec, European Commission Service Contract on Ship Emissions: Assignment, Abatement and
Market-based Instruments. Task 2 — General Report, Entec UK Limited, 2005.
8. International Maritime Organization, Report of the Drafting Group on Amendments to MARPOL
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AR SR B LI FER R (A02% 1) » (RIS R R A AR R B A B R Gt 7 ~ B
BERIES) - FECHRAY ~ SRR NP TS & AR B & B - MO 3 s
FESE CO, R Ry Ao/ AEMEEL (g/tonne-km) » ZRBIFFE5 FETREHEREE BN, Rotfgitll - [RIBL
DUy ey WA (7 A F R i T R PECR BATAEAT (v ZEMARRE) HRE - HAARAN (2)
A -

Ey =(EF,, - FCU, + EF ,-FCJ + EF ., -FC})((Dx DWT) Q)

Hep

Ep: I A A MR HEOR (A5 ZENEIEIE)  k By NO,~ SO, €O~ HC ~
PM SRR ;

EFjas ~ EFyyy ~ EFyyy © FRRBEGMIHT  BEBIELAVSHERIRE (AT ;

FCY ~ FCI ~ FCI @ f i Y678 j M2 AATT ~ SEBIEL IR RER (M) 5

D : e | EE I (R

DWT : fsff MR (W) -

® 1 FRMEEEEIRMZEE RIEHIRR
AN

g REDIRS §A NO; SO, CO, HC PM
BUEEM 92,000 54,000 3,179,000 3,000 6,700
Wi 1T W 75,000 54,000 3,179,000 25,000 6,700
B 89,000 54,000 3,179,000 3,000 6,700
BEEMY 66,000 54,000 3,179,000 7,800 10,600
B &) W 55,000 54,000 3,179,000 6,400 9,700
EHEM 64,000 54,000 3,179,000 7,600 10,400
By 61,700 69,500 3,179,000 1,700 3,500
H W W W 61,700 69,500 3,179,000 1,700 3,500
EERS 61,700 69,500 3,179,000 1,700 3,500

ZEIKE : ENTEC UK Limited (2002) + IMO (2008) + IMO (2009) °

Annex VI and the NO, Technical Code. MEPC 58 /WP. 9, 2008.
9. International Maritime Organization., A Mandatory CO, Design Index for New Ships. MEPC
57/INF.12, 2007.
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2.2 Erhghix# (carbon tax) HIfEAEE 2 RIEERIVER

B EAHAE (IMO) P QiR IREZR B (MEPC) 1E2 57 X&f - =
FHRAEEAYHAG TYF/IMH (Intersessional Correspondence Group) 2 H 50 B i B ol 171y
JEEHIR - BUEHME R SE B HRBE BRI (8 GHG HHik®) - i fSRrET ki
U (i ERFRDH AL FERG AUR N - H A R KIS EINIE X & - ERF AR B
s e T SO0 » O HE RO (RIS R T B < - SR = R s E R s B
s ZE RS AR - At DURWTSERE e IR B O ARRIER - ST HEEEd
FyEn

Stopford (2008) ' #i5 HifAFERI A - [ 2 A ERAS AR A B - iR e A eE i
R N EHE - B ABRUREZK S AFHEAN » i E B S H Ry ] RIS AHIF 72 FH
BRI A B BR ANy B SR « IR — i e S EGEESE S AR I - Fetgiflse 2K
/N ARBFgEE AL B AN (3) ¢

EFT% = Fer-cr - -100% (3)

(——-TC+FCY .-FP)
24V

Hrfr

EFT% : $VEERAZZELLH] (D) ;

FCT (i 28 j AR AT

CT : TS (364 =BRMfEHRS X n (n = 10%, 20%, 30%, ......, 90%, 100%) ;
D : /i ¥ j WL AT

TC : —HEHmi TS (&8 H) 3

FP: flifeEss e 1) -

2.3 FREMEERE AN EE 2 SR T IR N EE

B E R Mitropoulos (2009) 7 HEEITE S SR B HE ORI AR ELHEAHRT -
BRESEEIR D » 12 RS BCRRARN © DY L1 2 R B F A 7 v A
S BB ST S R LA BICRIR - i ELAcBEER e B 10% » —48(LH
HERCRETRI A 23% » {H 2 LSRR 05T - B A B ATFH4 - BEINARH S 2
AR AR + T ELRES e SR BT IR PRI (4) b+ W E AT R R R T
WD & B R R o (R EAE B SR A TR - R e
B BTEVSIER - PRI AE T AL b G B T RSB TR SRS RE RS IR - FIRDUB R R,
BUHERIRER - BIRTETAR R A 2 I R B O -
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AEy = EFy (Fcif ~RFCY ): EFy,, - (FC;{'v - RFc;'{;) “4)

Hor -

AE, : B {EA A ST 2 S O B OO

EF : AR R (A7) 5

EFg, + AFTIRSORE S S A AR (23,

RECT : [ i Y525 ) VSRR AR FE L

PO+ i i Y2 J M ZCHRH R

RFCI, : Fi1  ¥525 ) VEAACRESERAIIT (at sea) Z BRI RER (W) -

BT S + A AT - AL ERUSHERIIST TR - (EREE
ST Rk D HAEISRE - A e S » DRI + ASCRE R I A S 2
B SEATRURIE AT + TR I EE USRI B B2  IMO (2007) 5t - Hiiy
33 (L B BT BRIRE LR = AR 5 FRAS R G 30 + A Rl AR
IR » ARV FISE 5 55 B0 R e AT S AT TIRERE] - B
AT = 2 (5) Roaltat I LR SR £ 2 L BN A BB £
R AR EFT R e () BIZRRER i) A S+ HR SR LRSI (reduce
speed dividend)BUE: EFTV0 R TER (+) BIZREEH AR AL H -

EFT% = [(VD1 .TC+ NFC" . FP)—(VD, - TC + FC" -FP)]/ OPx100%

D, Sy Fex A Py, 5
M(%Sl) TCJ+[(SO) FC FP)H K(MSO) TC]+(FC’ FP)H (%)

(VDO -TC +(FCY -FP))X 100%

o

EFT% : $HESERAZ BB (%) ;

YDy + R AT B

VD, ¢ WSS ASIT I

S1 : WERBZ HTHGE (IR /INF) ;

So * FAREHHSE G/ 5

FCV + 1 1 535 VERZCHRTITRER, () 5

NFCT + 1 Y525 j VSRS B ST R R R O 5
OP : BT (548 5

FP : JRHERS (3 ) -
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2.4 R HEE SRR AR E A i 22 5B 2 SR ST AR T

AW —(E ETRERRRR R AL - B IMO RIERRT U - s
DARREARCAry 3o /5 2RI - FEAN RIS I S S AN P B A REURR S B 15 - P AL
BETHE SRR 52 FRAEA RIS TR A 328 - 4Nk (6) i -

EFT%= [(VD1 TC+ (NFC"J’ (FP+ CT)))— (VDO TC+(FCV -FP))] / OPx100% (6)

HESR AT A SRS R R SRS A 5 5K - (EUR S s R ARE - AR Bl
R KA EDL T - IHE S S T AR B H 2 R TSR - BT BRI 7R gt
AN » KIS E A A ETRER R SRS AT - TR BRI A Ry B B - 1 ELyiise
TR FHIES EH2EEN - FEARK IMO il iH KR E5E ~ IR = R R
WECHRF R T PR EEE YK T 5 - A B AT 52 2 g

= BESm

AR AR ~ TSI B = - TR T4MT » Stopford (2008) 42
F1 3 5 SR BRBE S BT o 2 BT A B SOIOE R » IR bR < BRI g AR A e B A Bl
i HE T R RESTRE AL L E A RHEAE RS - RABE TSR Z R R PSR - AR
ARz HEFTEIRERL SRR (U s AR == SR A R IR - R SR R i s
Az — 25 S AT B R B R (A s T RE A AR 2 AR SRk -

3.1 ERRIFEHETE

1. BRI

AWFFeB B RS Ry 2 80 1 IR RMHE 38T/ H) » BRI RE s E
(380cst BAjH) EdifgEse - BRI Ry 2000 £ 1 H 28 2008 4F 9 H I M + il Ad
iR B RE ORI AR 2 s » H e R B < B A (7 38452 B Clarkson AEHEMSHAUAH
[l A VERZEBIo AT BRA AR - BEHEARICL 20 IREEHRSEH S A R < EHEAN 1
EAEARSHE R » BRIEKIEE 2% Clarkson Research Services Limited &}
2. i B T PR

B FCARBEA A 88 14 53 B [E5 e HA BN RE » (B Ay R R DU R 240 /NEF
FHAE (RAREEEIEI ) - MBS EIF R DU — G I S - 2508 3 /NIRRT B By
I AR 2R E ~ (DR iy » AR SRR B NIRE - BOE R HRIEGE A & - Bl s
BEATAR - YIRS R H AR IR BRI SR HARRENE » AT im A sK H AR
ZE P A A~ SR TR TR B A T I i o AR AR - K
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BRCA AR B A R IUE SRR M 2 BT

= I R AR AT A BRI E R 2R e ~ AU St i R R L 2R PR TR - SRR T T
BEEIHE Reynolds B Caney (2007) ™ BREERATE GEFIRE3) -

&2 BEFHRHA

e Ay ” SR SEIRHE AR
i &k
= 2o 47 A i s
IR AVECEENS (Capesize) 150,000 dwt 14.25 50.8
(RIS (Handysize)| 30,000 dwt 14.05 26
T S
(Du&ﬁﬁ“ﬁiﬂzem) 310,000 dwt 16.0 96.8
1 FEH R
2 (6 TR Srh s
it B AL i 48,000 dwt 15.05 40.3
ETT/ H) (Modern Products)
WREERN =i 43,198 dwt 205 74
(Sub-Panamax ) (2,750 teu) '
{5 A S i iy 26,288 dwt
(Handysize) (1,700 teu) 18.8 473
BRI ERS G EH (380cst ATH) Intermediate Fuel Oil 380 cst
(37T ) VEE L Marine Diesel Oil

R"3  MAAENRESEARAREREA

Rkl 2R (8E) At H

YRR 7Y B S iy 7,791 H A< RE§JE (Tokyo-RichardBay)
K (5 TR 5,852 HAEE (Tokyo- Bomba)

EE R R i 6,761 H AW T8 (Tokyo-Kuwait)

(B 7 Sy 2,908 HAHTE (Tokyo-Singapore)

AL EE R HTE
R & RS HE 7,501 (Tokyo-Pusan-Shanghai-Singapore-Bombay-Abu
Dhabi-Kuwait)

A 51 ses7 O e Bompa e
TR B R 3 7N AT AR AR G 22 5 — e M R R e B RS B 1
TR H R B R 3 /N e & — (oR Bl A P 2 B e 2 R U T 1

HE R 120 /NI HE L5k
HIE I 120 /N HI &

BERARIE « ARWFFEELH H Reeds Marine Distance Tables, 10th ed.
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3.2 EigeiRix RISH BEER ZBRIE 2
(—) MEfRZE KRB = ETh

R 2SR AR PR COL FRIEAG LBl - KR NOx Bl SO, » HC HKZ » PM %
/I o 3R 4 BRI N BRI = RS HR IR - ARSI R RES s 2 ] -
BARERIR - FalERy ] - P — Y < ARG - AR EER R )N
RIS HECED - Rl Rl AR - P R AR =R e iR & (CO,=2.7061
T/ FEMEHRE) ~ HRIAY R P AL PEE R L (CO,=3.3164 1358,/ ZEMRHFE) ~ /&
i BRI A E SR B B A HE R R (CO,= 13.8047 A0/ FEMRIGTH) - AL AU A
FRLEHE - el B SR B < HR R AR R ) -

x4 FEMBEZEERBEEMHNE

VB2 R e e A = AR A HE (A5 AN
fis 2 NOx SO, CO, HC PM

VIR 7 B A 0.0954 0.0564 3.3164 0.0032 0.0070

R (TR 5 0.2353 0.1400 8.2100 0.0079 0.0174

BT iy 0.0635 0.0460 2.7061 0.0022 0.0057

G (65 7L Sy iy 0.1875 0.1374 8.0526 0.0067 0.0171

IR % FE T £ iy 0.3270 0.2016 11.8515 0.0119 0.0256

G (7R £ R iy 0.3796 0.2351 13.8047 0.0140 0.0298

(Z) BRElkIR (carbon tax) ¥MEAHEEMA ZBRE D

AWTeaseE —HEESE - AR R RS (679.5 28 /W) ~ R(EHAHERS
(101.9 & /W) BVEIPRMmERS (225.62 S&&: /M) » HAER.Z 10%E 100%HI LG Rtk
Tt > SREEHHBUOT 3 - HET T B A R Y S AN URR S 0T < B 1 RS P A E iR = (H
Ikf - B RGRURE - SR EURREEER A - SERERRAR B R YRR 6.6%2%
67.8%) ~ {lHKL (CEIIEELH 5.7%2 57%) ~ Bkt (CEIIEEER 4.4% % 52%) ;
2 BUREEAERARERY - ERR - SRR m R - AR S
A CEIRRE 2.3% 2 24%) ~ H#m KL GG 1.68%2 16.8%) ~ My (&N
RS 1.08%2E 14.2%) 5 [ 3 BEURE DUPEimE B iR - mEulitiem ik -
FHEERR AR R K CUIEREE 4%2 40%) » iR 2 YRR 3%%E 30%) - &
Sfitiie/ N (EIIRRIEFR 2% 28 25%) © $¢ EatopAr B8R - A oy B fE iR Ul e »
SO BETE A IGE 10 5280 5 SN IUAA R AL s ARIE - PRI - K
A RIS 2 B R RE TRy NS ] -
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v —— A
70 - HEL
— 60 | ~ - — EE(EAIEY
S HEf
= 50+ — e AT
SHm A
40 i
§ o BRI
301 i
20 | —x— REEE
5 Al
10 F e BRI
0 1 1 1 1 1 1 1 1 1 $E$ﬁ
10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
R CHI{E%)
| HeHEFERIBERESEME CEERATE
25 o ”
—— IR
SR
or - e - R
_ SR
® 5L —a— BAEL
—_ iA
= i}
g o WA
-]<i— 10 &
= o R
5L £ fify
e WIS
il
0

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
BeRsE GRS %)

B2 SEHERFERBRRESERECEERITE
(Z) RRAKMHE S AR E 2 BURK B ET 45
Ff A SRS T B ol 2 e A5 S BTRE TR T3 v » ANEITRF SRR ek T DAk D 22 i 22 5
HEPEBCE - [FIRABERRAE AN FIRERRIE T - BRI A A TR B -
1. RS < T 2 SR B P R R A
R PRI A BRI R » thRIRFRA I SR BRI CR » % 5 Ty SRR Y e e
20% i ERA R - DIREER G COx SRER - KRR PR E R

A
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45
—— BRI
40 - HERL
35 - = - BEHERIEL
HERL
~ 30 -
S —a— AR
=20 ##
20 o AL
% 15 iA\
& o RELE
10 b NSyt
5¢ —e— (EAE
0 i
10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
tikid CHI{E %)
3 EhECERRRMESEME ZEERATZE
RS BREMBZEME 20 ZEEREHRE
R = R T BEREBEABNE (A% L)
fipy 7Y Nox SO, Co, HC PM
VI e 0.0607 0.0361 2.1172 0.0021 0.0045
(g TR B i 0.1494 0.0896 5.2434 0.0051 0.0111
P2y i Rlsel 0.0401 0.0292 1.7170 0.0014 0.0037
S (i TR S iy 0.1197 0.0885 5.1762 0.0044 0.0111
R A S b 0.2104 0.1309 7.6873 0.0080 0.0168
(A LS AE 0.2453 0.1536 9.0072 0.0095 0.0197

11.8515 (A5e,/ FEMEHRE) - [BE5E 20% L BRHHCRID By 7.6873 (A 5¢,/ FEMEVHE) » HAIR
SR ASIHE R AR I TR - AN EIRELIRES BRI MRS - BRagREEE nT DA AR
FRAGHRATTTE

4 PR S RN TE R R B REH 20%.2 CO, B » TEREHE 20%.2 T » R FEfs A
SR 35% » JEHSE CO, HHfREA Bl » RSB nl D B 22 R 5 -
2. AN[RIFRE A e S Rl A RBURR B R A

IR S s i e S AN - BT > — RIS > S — iR A
R AR SO B R DR SRR E R B2 = KT RAGR - KL FRE A BT
AU LA - 2% 6 BUR BRI ERE{ER 20% DARIRIE » n] DUEIGRERRLA] -
DAR SR R R B - B2 AT 1.29% 3 5 LRy H AT R E G i
PRI TN - FE RS R A S RIS © R B SRR (e » RS
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SCHERR A BRI - SEERRAST I > CHE SR LB s EoR - [8 5 B
AN R A AR SE 50% > RASENIREE5E 62.9% » AT LUBYIRIRERETH =5 (A
HTHFERR) ARMEEERANIETSCR - (HEMEEAS - CHRE R - R S
R o RERLEBTRBOR IR - KRN ANE & A fifin e s E AR R

(79) B {EC it o B PR R B AR S i 2 2 B R EE R AT A

e Est LUV E . 20%E R fBulichie =R - TERETHEIE — PRI iR 45 68
SWEZIEIET - A REMSE A AN S E A 2 - 18 6 BURIEmRI & - HhE i

14
12
=
& 10
%\:f B CO, FEfir
g 8 HecE
w6 O CO,( W)
& \ EYiez e
2
s ©

‘%;X/&%\\é \%;Y’;%\é \X“Q@ *\X‘,Q@*\X ’%i%@ o@%

,?(\\%)W *\\%W /)é(é’/ {@@‘é’/ e
LA e
ER

4 IEREMEEREREE 20% 2 FEMEY CO, B E LLER

® 6 FIEMEIHEMEH ZEEMATELE

AT (%) Syt B W
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