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Improving estimation of typhoon risk by using information
diffusion model

HUANG Chongfu'-23

(1. Ministry of Education Key Laboratory of Environmental Change and Natural Disaster, Beijing Normal University, Beijing
100875, China; 2. Academy of Disaster Reduction and Emergency Management, Beijing Normal University,
Beijing 100875, China; 3. Faculty of Geographical Science, Beijing Normal University, Beijing 100875, China)

Abstract The risk of typhoon occurring frequently and randomly is probability risk that has a statistical
significance. When we quantify a typhoon risk by using loss records of historical typhoons as a sample,
the typhoon risk is the average of the sample. The average is equal to the expected value of the loss
that is estimated by coupling the probability of occurrence of typhoon and the vulnerability. When the
statistical data is not much, the information diffusion model can improve the work efficiency of the sample,
eliminate the flat and gap phenomenon in estimating risk with a simple statistical method, and more better
show the statistical regulation, so that the model can improve the accuracy of estimating typhoon risk. A
number of sample functions formed by yearly segmentation can be used to calculate the typhoon risk per
year of a clear physical meaning. The information diffusion model also can improve the estimation of the
risk per year. The Monte Carlo method cannot improve the accuracy of risk assessment. In this paper,
some historical typhoon data in Zhejiang province are used as samples to demonstrate the estimation of
typhoon risk. Using the computer simulation method in a subsequent article, we will show how degree the

information diffusion model can improve an estimation of typhoon risk.

Keywords typhoon; risk per year; sample function; information diffusion; Zhejiang province
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1 5|8

B NEFRA T EEH G R K E, flAF Y S SRR AR, Flam, VY 2016 4F 10 A 18
H 7R )7 T B & X URF BIEsiEm. |0, JR 3 B EBELFHL 52.9 /27T, &6 X
KX G XA EPERE ST, ARG XK E, MR FERBRRENEE. GRS EE TE &
X6 KRS A ISR, X4 e s X Al & KUK K-

BN & RALIRARF SR RATE & KA EAINR, 2087 th & KUK, #ie Ei o0 E, 1M
BAMESAEXW AHEHMS T KENS . AMIFENRNALLE T HERNERARIRKERE, 8158
MREABRKZEE. XiAfE ., MBEXRE, aSHi%E KENERNEMrEZER &N EE
KBRS THE. BER. BES0. TAXME. P IRERZESEFR. WM EZ LS TR
REES XERETLE AT =38 355, R I BT AS AR, [R] Bt Xof i i A i ¢ ] A 2
WRPEHEAS BRI T T O, AR, BEMERALIRIE, SR OUE A b BERGThE & 4 e
B AR SE.

JUERAE 19672005 AT T 20 BB U, MESSHEARTEIL S T30 THK, RS54 — i T8 Ak
], B ZEG 3] T 14 RS0 Resilience fHFFT 1. XFIGIAAHGRINAIL, FAENTT, —8 ARHEN “PKE H17 @,
T A\ AR <o B S AR 9 1. ZhiiE, A2 XS B & o 5Emk,
[ ] RETE T A1 0 2 JEME SR 45, BARPRBARLFI 77552 B 2R 2Ll B, AU R Z IR Ak
b B ASSCAA, MESS RS G B RS MR AR RS R, BARTLE AHERRIKE 7. 5
. PIESHSETER, EESENE DR EREN ZHE. XSRS G N T RSN, ik
FHETET, TREE A — MBS RAEN “GRIRE - KEREIMZE. XFMEATTREMEH, i
BT RERRCRNIR. AR FEERAR R BN G R FEIRS T — & M5tEh4, JtH
SRR M ZRAETT AT A5 5%, BN, BIATENEE - SLRERR TR, @At RN 1% RS2 315
FE, FEAEIGH A AT RIGHIESE 2R, A EXMEITIRAL A

SRT, TRt & ALY, MR RAMESSERINIR, R A X2 A M BB
FHOCHERL, REECTT SR H — DB R X6 RAEEE XU K. BT, KEr & KRBT, TR 25T
S ERKER, AERGEHEESRET. BHMRRAFTE, GXRRHEEZEARE O £iFL
GRS IRSIT R, ZgatiieEiE O 52, M RIARIEH &R, JEUEE R E
AZMSIT AR, BRiHE L BN & XX, AR & RO SIS S d ok K. B4, & RUR
g EE B AT Tt SR RS EFAFE AT anfaldice? A5 SO RS20 T AL EoA
WP —3C, AL (7] BEER B, X AE B BB UG TR B R R

2 REHIGitEEX

WEEHIAEAE, SOt AR — 030, 2@ AR S R A, XU R
RAERMPTREATRAL T, B4, ITASCBIR BATHERT AT, 98 B SR e R IE M 2%

MEBHMAR L, Gt AR AR ECAR — 32, e — T THSZR 2 Rh R Pageiter, Bxta X
Pt 478 B 2R AD . BHERIV E S S ME TGO L, 2T, Bt aREes. 53t
WAL, SEHIEA SECAHT RN &, 2 IR B INEMH 25 L. SR, Gt 1105
BB AL, AR RARIAR . RORRER. Bre gy, RRgei2am—in TAE. IER R, PHrRyR#
H, SO ABAERE AN, BTN T S Ay B, N AR RS

HRATBFTE G RIS, B SRRt R AR E 2w TR, (2 mBURRI &R, AT SCER
& T 2 BB B AL FEAT I BAE, A REBOY St bR RS (E.  ASCTE & MUXR B SEi T2 X,
RS LGRS B

SR, BORGEH R ER I IA D2 R, (EANTHREZRIAR, 758 — e R E & WHEESIRE
MERIRE. X EERZFIBARORIRI 2. A TAK, KRS SRS ey —Fhfoftist B K
T3, AT LU EAA, ARRIATTRL gin, Bl 1 Brssg 2015-2016 4EFrEGRH- R “BER”, AM16E
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JERGE | HH 2R KU B, (HBUR 2 1 MR EIR, AMITRRHERNEA LR, HAEE M INRE XS
IEERRR. FRRIH, 2Rt AR AR LERCE HEFBL 2016 4F 10 AJFaERE, 2017 45 3 A AA]
AEEE KNS, AMTEEDARFER BR B K", FIReHBEGH I RE T XS & A

TNBORGH Ik A XS, TR —E RO ST REAS. 0, St o ity R, SHEEA
WHEATRIBIR. KoK ERTREMENRAERR, AA2ZHREL, HICEREME. & 2 Prasy o s
IR BN BB TE S PRS2 B KU 2 .

e =
et d = 2 RKFXTEMERNKRIVIERZEZRNEEE. (a) BE
1 2015-2016 FHEEM=EK “BER” TEERT, AGHRERS (BEEXE. OF) SHEZE
EIEFRREESRNE FERm, ERERAE. LRENR. (b) REZETH

HIA, ERRA—FERSEF, ETETE, ESRhaEEE

ZHAPIH A, FETEERHON 2 IR LR, B PRS2 B XURH AT R 4R R H ETEX MR LA, KU AT
AR MR BCR SULAR SRR B, AT AT, BRI AR AR e 7 SO R AR 24 B XU A T AL

2 BRI FRISA AT 1), i Bk I s 9 E SR, AT R ARG AT, @ iiNRH R
FEXEE, DML ER. REMKXIEL LN T FENEMERRELET n K, BFH § KKEHFILRE
zi. BAPREXEIDRHAMBIES X = {21, 22, 2n} FOTHER, HNWITR 2 PR SR. RAHEIDR
SRR BRTHICREEOKE TR, ReEmpicR T TR —], fA sy — BB =T LURSC
FEIFRILAA.

AT LA I RARR A REAXT Il B AR E B RIS HEA TR B p Ak A e R B S Orik, Al
TH X Bk A BHARRBERIMT P(x), FSHEE, SO KSR BAL AT, X —(5THE, HIEE o1, 22, -,
z, WPME. S 2, FHRRER RS A B LSRR AE. T EOKE TR E 5 ERRAR—
X EE AR, AR B AR E RS AT A (1, B2 i BO R T A TR BE AR A AN i R X
EHI G RIER, TR BRI E.

3 FhEREHEITES KL

HATHTESFRER SRS OCIEREY N (CPL) KIEFEFFSRBEE SO [12] #1120
RGO, BB R ERSES OB ST 20 NGBR3 40 D RXREFF (R 1), FERmf AR
RIABORRITT L —— BB, AR s ERE, e MR, R e X&), BT ERS
E XM (http://typhoon.weather.com.cn) $FTAAL 4D FE.

Py # 2z e & RERIFIHE (I2oe), AR 40 fREAm= (1) Brs.

X = {(y1,21), (Y2, 22), (a0, z40) }
—  {(11,9.2475), (12,3.1373), (12, 3.151), (12, 10.96), (12, 43.0043), (9, 1.0686), (12, 9.66),
(13,63.48), (9,0.9656), (10,0.7729), (12, 237.4768), (12, 9.7726), (8, 0.6943), (12, 93.138),
(12,114.939), (12, 51.471), (15, 156.606), (12, 3.87), (10, 1.4848), (11,8.8832), (17,162.944), (1)
(12,91.5), (10,0.7488), (12, 16.9299), (8, 1.638), (9, 2.2698), (10, 100.418), (8, 1.482), (7, 0.54),
(10,24.408), (9, 2.756), (10, 280.274), (7, 3.64), (7, 6.344), (14, 623.376), (9, 1.313), (9, 2.323),
(14,19.47), (10,84.1), (12, 14)}.
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#F 1 2000-2015 FRMHIH 40 MR
JF5 AR ABEHE BB #k (0) || B9 A A5 H %A Bk (10)
1 e 2000/7/10 11 9.2475 21 E-£3 2006/10/17 17 162.944
2 Afirfe  2000/8/10 12 3.1373 22 B 2007/10/7 12 91.5
3 =AW 2000/8/23 12 3.151 23 HisA) 2008/7/18 10 0.7488
4 JREZE  2000/8/29 12 10.96 24 RUE 2008/7/28 12 16.9299
5 -3 2000/9/12 12 43.0043 25 FRBIsE 2008/9/15 8 1.638
6 g 2001/6/23 9 1.0686 26 ik 2008/9/29 9 2.2698
7 RO 2002/7/3 12 9.66 27 BERI3E 2009/8/9 10 100.418
8 PR 2002/9/7 13 63.48 28 B2 2010/9/10 8 1.482
9 e 2003/8/22 9 0.9656 29 K 2011/6/25 7 0.54
10 AN 2004/7/3 10 0.7729 30 iia 2011/8/7 10 24.408
11 ZIk 2004/8/12 12 237.4768 || 31 FhL 2012/8/3 9 2.756
12 A 2004/8/25 12 9.7726 32 iy %3 2012/8/8 10 289.274
13 i 2004/9/13 8 0.6943 33 i 2013/7/13 7 3.64
14 ik 2005/7/19 12 93.138 34 HEzE 2013/08/22 7 6.344
15 Fb 2005/8/6 12 114.939 35 g 2013/10/7 14 623.376
16 Z&R 2005/9/1 12 51.471 36 FMw  2014/7/23 9 1.313
17 % 2005/9/11 15 156.606 37 RUR 2014/9/22 9 2.323
18 wE 2005/10/2 12 3.87 38 pillpech 2015/7/11 14 19.47
19 B 2006/5/18 10 1.4848 39 FEE  2015/8/8 10 84.1
20 AT 2006/7/14 11 8.8832 40 pan: 2015/9/29 12 14
e %

7 8 9 10

112 13
() PR BT
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. e
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(b) XTI E— T

3 FEABEFRZ &ESRNHRICR, MAERSE KA ENRERITHET

B 21,20, -, za0 THHEARFHBIRER

2 = 56.831(fZ0).

B 3(a) & y1,y2, -, ya0 HISREITE 19,
FAEARTHAIMER A A 3(b).

X6 XA

my =7, my=38, ---, m11 = 17,

BV — MR P
P :(p(ml)vp(m2)’ e ’p(mll))
=(0.075,0.075,0.150,0.175,0.050, 0.350,

0.025,0.050, 0.025, 0.000, 0.025).
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3)

(4)

it & Rk R R R ITE, 5t (1)
FANFEIZA 5 WEPFERUER, WA 4 B

REZECS
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T (3) HHEREA, BAVEE— Tk mE L:
L = (l(ma),l(ma2),- -+, l(m11))
= (3.508,1.271,1.783, 71.601, 9.065, 50.215, 63.48, 321.423, 156.606, 0, 162.944).

M (4) HERIE (A7) A2 (5) PHURIE, AT SRR R ER:
fiLoss = 3.508 x 0.075 + 1.271 x 0.075 + 1.783 x 0.15 + 71.601 x 0.175 + 9.065 x 0.05 + 50.215

x 0.35 + 63.48 x 0.025 + 321.423 x 0.05 4 156.606 x 0.025 4 0 x 0 + 162.944 x 0.025 (6)

= 56.831(fZ70).

T 2 (4) #1X(5) PREAMRBR T =AM, HITEIUR AR 6 Ao A (6) BEATEHR,
M AN EFNEL Bln, 72X (5) 1, 9 REXBT-HHskE 1.783, M HAEH AN S B
1.782667. AR & HN G A =L/ NI BRI 5L, 45272 56.83145.

B, Z 182 & KA MR ZHEE S, AR RASUL AT U, e EER 1
HEREER T RS T HURE. EARTIE, TR,

FH b, Wy REREAET ni IR, BURDIZ 21 (vi), 22(yi), -5 2, (9i)- B0 =1,2,---,m. TR
PURAE N
2i<i<m Zl<j<'n,' i (yi)

o ] _Zlfiﬁ_nLTn; . (7)
G, X ELRAGTT Y v RERE AR
n;
p(yi) = m (8)

yi BB XTFHHRZE
Z1<j<n,- zj (i)

i = in/,b . (9)

21, 22,0y 2 FOIEHT, BURH B R FICFRATHE ZHE. TR, SURMATHAZREN:
. - =N - Zlgjgm 2 (y:) n; _ - Zlgjgm 2 (yi) _ Z1g¢§m Zlgjgn,; i (ys) .
HLoss = Z Z7p(y7) - ; n; Zlgqgm n; - P Zlgqgm n; - Zlgqgm n; =z
(10)

2 (10) W, FEGHT# R E, I ARKERR T EAMR 1 Bje F T2 2 B mEORR Ik
eSS ZE” TG XU G B, FrRlH, 2R ERRES 2, SR e BGTHH AR A R SS
(Frft) TR EREC AT SEmT, ] BRI R P {E N KBS (EGE . SR, 18T 3 FIAT 4 Bif, (U m# 1 By se

FEFERE, At R AT S AT EE. AMUTE 16 Fha RAbBE2s, —B Rk Ab th e A AL b
B, BRI A R S AL, MR IRIEDE, e ORI 2, RN 40 BIRRACR/D. ([ERTERRE, R 1
& R, T RZAIARC. #iin, 2012 45 8 H 8 HIEWITLR I EESHEER I & X 2" ik
TR AHITLH G X, ST LR EARAC. BRI 10 hE X, (&R R 289.274 /47T, T 2015
ETH 1L HER S TR IRFRER: & 5L L, XL AR . R & RS
R mis 14 G, (HSHHRR A 1947 CTC. IR R ZARE 1, i ZRMm S Ber9, 5t
BIRA 2 BB s A AR BRI 0. R, Seit BORLIRZS, BTH]s B, ORI — St iR E, 4
THEERREEX

Th, ﬁTT FRAZHIHMERR A" —&, AMTRETIRERMARERE 3 TR, T
IS ZREIA 4 RIS HER R, ELTHHMERLR S BN —2, fAiH i s BRI 2 E th ViR AA .
B5 2, MG BRI BRI AT S BE i RS R R AE, SR EIIAF A, PZEAMR, &
MG FRFIEL AR .

RS YOR A 2, Bk B, HA(6) TR pross BURRERAE. SR10, JESHF— 1 HuIX By
B XU, FHEAYIEE UG B DT 52 6 MR ERAR ORI a5 AR, St BUEAR. BT aR
WA B AR B RSN, “ARBEURY” R SORARIIAR: —4Fr i & RUE AR EE. X (1) Ak
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A%, I 16 FFLR, TR A 2.5 WERKE, BB ross B 2.5 FHERUZIZHIX A4 BERURIE? SEE X
AT, BN FTRERE LSRR M R G MR E.

4 eI EEERE

HYHARACL TR NPIRE: B AL R, B P AT L TP 2
1) B EAFE S FEAT AR
2) B FERT HHE] ¢ B0 mEERR.
HEN LSRR AT R B R AT, SRR Rt SR e LB X, ANBE — IR ¢ B9
wlan, IEZAESR— e R, TR g i s i e — a7
HATAFEAME S MR FERIARE. BRI FG XU ERTEEAR —#, WAREH—1H
1A ¢ W B R — AR B R ALE
TR, AR 1 fE R, AT A ARLRAF G XL 16 MERREL 21(1), 22(1), -+, 216(1)
(HE—DHARR) RIZORE S RIS R, EERER 1 P E X ENRFERTEERY 5 K, 2%5% 1
HIH ), AIBUE GNP 5 A 16 HE 10 A 20 H. B 5 KARTEHA, FAHE 30 Kit, 4
t1=[5A16H, 5H20H],
to = [5A21H, 5 A25H],

tsy = [10H16H, 10H20H].
T5&, KA Excel A% DAYS360 X138 1 H#7 H B TALZE, WSS R & RN RETLL 28 16
A REL, FINGER 2.

(11)

x® 2 EfMEARHTE S MEEHLE IEAEEAR RS

zi1(t)  w2(t) x3(t) wa(t) ws5(t) we(t) - xu(t) m2(t) x13(t) wat) z15(t)  716(2)
t1 0 0 0 0 0 0 e 0 0 0 0 0 0
to 0 0 0 0 0 0 0 0 0 0 0 0
t3 0 0 0 0 0 0 0 0 0 0 0 0
t4 0 0 0 0 0 0 0 0 0 0 0 0
ts 0 0 0 0 0 0 0 0 0 0 0 0
te 0 0 0 0 0 0 0 0 0 0 0 0
tr 0 0 0 0 0 0 0 0 0 0 0 0
ts 0 9 0 0 0 0 0 7 0 0 0 0
tg 0 0 0 0 0 0 0 0 0 0 0 0
tio 0 0 12 0 10 0 0 0 0 0 0 0
t11 11 0 0 0 0 0 0 0 0 0 0 0
ti2 0 0 0 0 0 0 0 0 0 7 0 14
tis 0 0 0 0 0 12 0 0 0 0 0 0
t1a 0 0 0 0 0 0 0 0 0 0 9 0
t1s 0 0 0 0 0 0 0 0 0 0 0 0
tie 0 0 0 0 0 0 0 0 9 0 0 0
ti7 12 0 0 0 0 12 0 10 10 0 0 10
tis 0 0 0 0 12 0 0 0 0 0 0 0
tio 0 0 0 0 0 0 0 0 0 0 0 0
too 12 0 0 9 12 0 0 0 0 7 0 0
to1 12 0 0 0 0 0 0 0 0 0 0 0
ta2 0 0 0 0 0 12 0 0 0 0 0 0
tos 0 0 13 0 0 0 8 0 0 0 0 0
toa 12 0 0 0 8 15 0 0 0 0 0 0
tos 0 0 0 0 0 0 0 0 0 0 0 0
tos 0 0 0 0 0 0 0 0 0 0 9 0
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PR & MBI (5) MR-, BITRERECMATLE RKE #k) LR
HIFEAS PR AL, SRR 3 .
& 3 EHEEIIIERRE (RK) FEERIEARE

J}1(t) xg(t) xg(t) x4(t) x5(t) e 12 (t) J}13(t) ]J14(t) J,'15(t) a:16(t) Eﬁ%
t1 0 0 0 0 0 X 0 0 0 0 0 4.475
to 0 0 0 0 0 0 0 0 0 0 0
t3 0 0 0 0 0 0 0 0 0 0 0
ta 0 0 0 0 0 0 0 0 0 0 0
ts 0 0 0 0 0 0 0 0 0 0 0
te 0 0 0 0 0 0 0 0 0 0 0
t7 0 0 0 0 0 0 0 0 0 0 0
ts 0 1.783 0 0 0 3.508 0 0 0 0 0.331
to 0 0 0 0 0 0 0 0 0 0 0
t1o 0 0 50.215 0 71.601 0 0 0 0 0 7.613
t1n 9.065 0 0 0 0 0 0 0 0 0 0.567
t12 0 0 0 0 0 0 0 3.508 0 321.423  20.875
t13 0 0 0 0 0 0 0 0 0 0 7.613
t14 0 0 0 0 0 0 0 0 1.783 0 0.111
t15 0 0 0 0 0 0 0 0 0 0 3.138
t16 0 0 0 0 0 0 1.783 0 0 0 0.111
t17 50.215 0 0 0 0 71.601  71.601 0 0 71.601  24.177
18 0 0 0 0 50.215 0 0 0 0 0 3.138
t1o 0 0 0 0 0 0 0 0 0 0 0
t2o  50.215 0 0 1.783 50.215 0 0 3.508 0 0 6.608
t21 50.215 0 0 0 0 0 0 0 0 0 3.138
22 0 0 0 0 0 0 0 0 0 0 3.138
t23 0 0 63.480 0 0 0 0 0 0 0 4.047
t24  50.215 0 0 0 1.271 0 0 0 0 0 13.085
tos 0 0 0 0 0 0 0 0 0 0 0
t26 0 0 0 0 0 0 0 0 1.783 0 0.111
to7 0 0 0 0 0 0 0 0 0 50.215 3.250
tog 0 0 0 0 0 0 0 0 0 0 3.138
29 0 0 0 0 0 0 0 321.423 0 0 23.227
t30 0 0 0 0 0 0 0 0 0 0 0
t31 0 0 0 0 0 0 0 0 0 0 10.184

REAL R B R R R e S et 8] ¢ B2, SR)5 FIRENLAS S A ik it B B R E. NI R 3
FHPAERA I BRI FREAS BB AT R L R A ST, B A RS s e ) o A 441,
3 WEJE SR R A RN L R A

B FEREH R ¢ RIS, HY R SO By 5 XUXES:. AR, —4FAT & RUXU L
SEFTA I B & RURURR AL %35 3 Ar s Bt BHAEERA, FMTSI4R R

R = 4.475 + 7.613 4 0.567 + 20.875 + 7.613 + 0.111 - - - + 10.184 = 142.079 ({Z5T). (12)

£ 3 PIrA A REERER MR LL 16, W BEHAF X —HE. 16 40 HEXELE, THEFE
2.5 NMER. DIEE RS (2) hi T HESE, BATE: 2.5 x 56.831 = 142.078 (Z7T). ES5= (12) il
FEENSE R EPWHE (RERE TIHHREFHIEEREN).

5 FHEEY BuREIXfE B it KPS ATkt

M B, e RIS R, I REN LS Rt SR BE UL, RO RE R, i 1 TR
fAi BRGETE, Z RIS AR, AARAHICR R EATH R, RASEE. T2, —HEBFTE A\ R
MR RBEERERZH G R R, TFERT SR XK. f TIeale, F22F R
MR, HPOYHSR RS R ERKEN & KA S, SRS A AT & XUR. AR SRR PRI
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PERENLEL T M. AR AT —FiRe s A I REN LB BB 7 i, BTN SR R 2k U0 2o ne i)
MNTEARE LR RIIT R, TemXTHEL ARSI INR. IR, (EMSER BTk LB, Mu A h — el
AR R R B DO REAL S A S A TSI S B, AR, e B MUK AT S8 R 305, Jook &2,
TG RS R R A RE 2R & M REN LR BEARAHCHER R O, HAER XU B AE S T SRR,
A ah 22 e —2 ST BRI RE AR AR THE A E 2 AERI MR KB A (6) BY pross 723 (2) FHIF-
PHURAAR R — e —t, B MR SO A AU ARG T IR A, R SR —1E. ik,
U R R AR I BN REIT A 1 6 MY ELSCRENLAN R, R R BATT R B G XX EE A S, &
EARUNESEHY/MEA T BT H R SR

TE/AFEAZEMET, FATEBUNE B BB i AT 4 R AT vt

FHT, 7 S SO H Bt L ECRE, W R, 5 BB b AR E T AR 3 AN 2Rk
[R5 38 %5 R AT fik /D B TR SR A A E AR R A2 Y. T SORAE 1997 SFRCHK [16] Herih. HEHR
BEFSHIABTIRA, EEAL TR ERAEAR R 1) HIE BB SETTE; 2) HIESE Y Al
HOM; 3) AR - Fn AR SC RALMERY B 27 ) BITE AR 4) RELCELT EFEA RIS B N T4
TEMZE; 5) HEAUTERMA SRR 6) TR RIS I &R - SMEREL

WFS, ANIHISRE B BRI Akt T KRB AR, @K Laplace J 4R I MM ERY R %, T
TOrTE LA RN, A S ERMEN AR & ML ICmEN 4 Tt e IE ST ’R
Bk, MTABYESGE TARKENREER, B RFHTIEN H MacCormack kR 514
[ A RO RESR I e IR SF B R T HFTS DR it e I — 4R BUR R B TR, I iR22
70%; MRIEFILE ZRBEIRANG SR - SNERAI A S IA TR AL S HE S04, TIRARDE T 5T IRER R G A
I Ao A U BRI 115 B ORI EE v 2062 11 DU BB A BE A< B 1 m] RE AR AL B 7 3%,
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