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ABSTRACT

According to the IPCC Sixth Assessment Report Excerpts from Science Highlights
and Update Report on Climate Change Review and Analysis in Taiwan issued by The
Taiwan Climate Change Projection Information and Adaptation Knowledge Platform,
due to climate change the intensity of typhoons has increased in recent decades and the
threat to crops has also increased. Rice is the most important food crop in Taiwan, and
its production volumes and values are also far greater than other crops. However, about
75% of the disaster damage to rice crops is caused by typhoons, Therefore, this study
collects disaster damage data and typhoon statistics in the main rice producing areas in
Taiwan from 2009 to 2018, and establishes a typhoon loss model for rice. The
explanatory variables of the regression analysis include the typhoon meteorological

factors, the landing time of typhoon in Taiwan, counties, and the typhoon tracks.

The results of the study show that strong winds are the main cause of damage to
rice crops caused by typhoons. If rice is at the heading stage, its ability to withstand
wind and rain is weak which will increase the loss ratio. In addition, if the accumulated
rainfall in a single day exceeds the threshold value of 150 mm, the rice damage will be
more serious. On the other hand, the length of typhoon impact duration has no
significant impact on the damage to rice. Among the main rice producing areas in
Taiwan, typhoon has caused greater damages to the rice crops in Chiayi and Tainan
counties. Because rice production areas are mainly located in the central and southern
parts of Taiwan, the fifth and ninth typhoon tracks passing through southern Taiwan are
more threatening than others.

After analyzing the disaster-causing factors of typhoons on rice production in
Taiwan, relevant countermeasures were also put forward, including increasing disaster
prevention measures, adjusting rice cultivation time, planting resistant rice varieties,
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doi:10.6342/NTU202201948



strengthening farmers' awareness of disaster prevention, and post-event remedial
strategies such as rice insurance. In addition, if the future typhoon crop insurance will
be introduced in the form of index insurance, this study suggests that wind speed and
daily cumulative rainfall in typhoon disasters can be used to design the triggers and exit

points of the payout.

Keywords: Typhoon, Rice, Loss Function, Rain Threshold, Heading Stage, Agricultural

Insurance
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2k R AT B HE

M IRsE e o B 2-8 5 2009 £ 3 2018 & Heh FIR A RRT 50T L 4E 0L
FOTVIUFNABIFLGHF LT ARSLFL LTI AR LR
BB 2P s 2R rA ¢ B o Bk fehd Y a MEH BT R

BeE o g R o

RKHER

I nfeR. ..
ORI R SR S P R P I
FESEFTFFEFFF TP L
BEEER
90,000,000
80,000,000

70,000,000
60,000,000

50,000,000
40,000,000
30,000,000
20,000,000
10,000,000

15

doi:10.6342/NTU202201948



i~ P Se7%: |
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800,000
600,000
400,000
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Vbblgﬂ ”/_Lﬁ H/ng YL'K l
& & %gg E ’{Q LR

720

X {Q "bﬁ }& & %Q {%\‘ X ¢/
SO TSI ETEETE

B 2-8 2009 & % 2018 # Beh ¥R & B 4517 L4
FTHRER: Frapht ¢ LS 5 AT R

fAERFE-H O AFTRIFA G EF TP HRMAEG 2 RAEE R
FI R HRASTEIR R R JREE LR RORFERIFE 24 LR AT A
T2 dp At Fpmw o & 2-5 Agom 2009 & I 2018 &£ B o A Weh ER2 fHFA B
FovaEd @ et VAR oz Bk ¥ 2 02016 £ R R R ~ 2015 £
G FABeh & 2009 £ enE LBk BB A BTN EA B TP - 2.5%
PR A S 1% AR TR ANE B - ¥ B 2-9
2/ 2-10 5 2009 £ % 2018 & @ » & #R4ED B X Fh BRI FHRFLAL
FH2Z v oI AR B AT A ARG T UF IR 3 I IS E

ARIWHFTRE HAEERE AR AROTE R FE P 3R BT
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% 2-5 2009 # 3 2018 # e h FR2 foitA B4 F
& i Beh LA B AR AR
i 0.02% 0.02%
e L 2.80% 2.52%
2009 o
T35 0.05% 0.04%
B3t 2.87% 2.57%
EWE 0.00% 0.00%
LFR L 2.08% 2.13%
2010 )
5 4 0.06% 0.05%
A 2.15% 2.18%
rF 0.01% 0.01%
2011 & 75 3% 0.02% 0.01%
K A 0.03% 0.02%
67 %@ % 31 1.23% 1.22%
Rt 0.05% 0.06%
2012
% 0.05% 0.04%
KA 1.32% 1.31%
A 0.47% 0.48%
BEZER 0.75% 0.75%
2013 * N ’ ’
=1 0.01% 0.01%
A 1.23% 1.23%
AL P 0.01% 0.01%
R 0.02% 0.03%
2014
B 0.00% 0.00%
K A 0.03% 0.04%
Y g 0.00% 0.00%
FRid B 0.69% 0.71%
2015 )
H§8 4.65% 4.19%
B3t 5.33% 4.85%
Rt g 0.02% 0.02%
WA 0.03% 0.03%
2016 ,
5 4 7.14% 6.95%
A 7.19% 7.00%
Ry FiaE 0.02% 0.02%
2017 TER ° ’
K A 0.02% 0.02%
I8 57 I 0.01% 0.00%
2018 A ° ’
Mk 0.01% 0.00%
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FHRR FRIAR L § RS AL R

iaks B RS i

i
Jo0-0021
0021 -0.04
B 0.01 - 0.063
B 0.063-0.106
I 0.006-0.541

eFa s SR

B 2-9 2009 & 1 2018 & R b ¥k & AL FHfeiFo F4 I

TR KR AR b A ¢ BE S AT KR

3 0.022- 0.0
B 0.01 - 0.062

I 0.062-0.111
I 0.111- 0505

SRS S ST

B 2-10 2009 # 3 2018 # B b ¥ 3% & FREED ¥ &7 A £ 45 5 foin

TR &R o kL § Y 5 AP R
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BE > AdBRrhdfi s od £ 2687 0 - BT RE S
- WfET o AR AP REIRETF] G D fRITHL R AT T 1L o B

hEgFadd TS XTIk gL L4 o

% 2-6 2009 & 1 2020 & & # 45 (T LF s 4

R R
20F) D) (=7) (=)

- ¥Rk fe 22,338 4,699 29,933,671 601,666,427

= ok fe 185,961 47,982 287,917,657 6,014,943,970

TR AL § Y AL ER
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$:3 FPREKULTHAR

AR F LG ERAERR AL Sl 2 AT L v prv A 45 DA (TR
Bh ERT N OR L FF T RS AE T A Y R 2 2 e R
AR AR R RS R R RGRECE Y R EL RAp M o % st

FHRE BT SR A TRGE -
- & CRFEEER 3F 4 ok SA ¢

BATF AR T Y ok 3R RE R LKL XA R L4 &

R V5L 37T LG T Rk RREEETH ke W
P f’*%% G N KB Bk B AR SR g =34 SR e

L

SF T FF (AFAE B ARER) BRI 2SR PP
FEHfEORE SRR CRF AN oA R LARE AR
F g TR R TR A RABIET A TR B 0 1F L A A R

AR S R

PR B B R R 2 fa L SRR R BOR LA
RPN SERNS A ST SRR LR R I S S S A I
AW omE R EmADY (2007) A LE RRE TR 2 fAN B G A4
AR LR RE AP RER SR TRY 2P R L i A £
* Boo] T 22~ Tobit #5402 2 Truncated #03] & e 3H 48k ff 4 Sdkc- A F B %
TR R ZEF R L BT g A Rt S a2 B
VAR EEE RE OV b R RS A 8 30RO FRG
Fon R B R AP ERA o F e (2017) 77 A4S AT
AHRERUABERFAF T IHR-EEUE LG 0 LSS TR 2R
o3 ksl T Re A Az kA TORESF T FTRE 2 kS

off A e AT KRG RSP AERACS  fe e A Aok R A v o A
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£ (2015) #Hh 3 &R KT AR (%) R 5B BN K ik B A
Bz P o~ A E0p RERG F FTY B AR ESERT T AR R IR
S8 1% A g e (artificial neural network, ANN ) £ = 58k » ¥ 2 & £
Ay EREAaETNEAF BT 5344 (The Taiwan Climate Change Projection
Information and Adaptation Knowledge Platform, TCCIP) #rHr#t2. A kK #eh 5

EEFAREE FERBEALGTR c AP R3 0 A 7T~ Sl T

(2010) 2 2 Him o3 Ao 2 fiehe & L3 A B L F L kAR

W

wEF RIEPRApEcR L 5T ot l P RBRE ERG A AL R GBI AL 2

SR Y ek aenfdicd § KR A b

Ny

AR i RS LA B ARM TR T Gl TR TR R
(2015) e%#= 3 st_;\ﬁgl K?inp BT E F B R REREASFE
FELAEERT T g Faelfead LR o b 3 4 50

2.7 > Masutomi et al. (2012)r ¢ * Bl B~ b F BLP| P B & Fo ok o F0Y T IR P
iz geh sk (Rh S hi~ FfaE) 75 $8 22 p Aet kb 5 4

e SIS G f o 2 18 0 Blanc & Strobl (2016) { 4 iR R IE G

\\\?{r

R R S g 4 /}E“I#Flgt'lﬁ Jfﬂ'—_g-lbfgzr}b}ﬂﬂzi CRIARR A R R 2

B ek %h F RS GG R HEER AR AT Y

o

BFeF A RARE AR SR G E T R 4 (2010) e
2 Ak LF AR R SR T R AR R A s

W R AR

S T B MR AEL BR B AT IS R o e B A 4
EET T S0 SRR SR I G L L

¥ o

\\\Xr
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%031 ke R R

A A7 BE 5 B

— i (Bl hid ~5xTERhE) ~ i(/ﬁ,}ﬁ};&,i‘
/_' ,_l'{]%
# ?\ .Ij"JE] 7f )
P ]2 P h LT Rk B b EEPI D EEL R
7 Wﬁﬁ~%&4$%m
i %§4 Tl A KR 2 R A s

TR KR AR

Forbo BRATHCR e 2 R T kR AT E R g iR R R A

WRFHFA AT G IRE A ehd B0 20 & [ F B R U4 7 S E LG
$HAIE R v 2 U T AT A A o bl4eo B 4R iE(2011) ¥ W # 1946 & 1 2009

EFEBFLRBETZLEEFEXTHAGHREREF TR ud ] T3 2w
FHARFEAIRIIHAF LTI A MO 7 B GRBFLE
WP el o A E (2020) #4 4 R Ea W8 1997 # % 2017 &
AEAEZ § 2FR IR AR AR AN A A F % FS
BEEA DR o RS (2021) KB 1989 &£ % 2018 £ 4 5 ~ Fiex AL
R A FAIE F ORTA RS R HAE B T  L fA Sk

GERER R LIV AR S Lk

B
d ¥ aros 3@;}_@%&;}_% 4 LI aER o AT ﬂﬁﬁﬁjﬂ@ﬁ/ﬁ\ﬁ )
AoRkfET G 0 RE R RERE AP EE A (2007) AT g s fFEHCT
E AL R KRR AR Sl R AT B L R TR BT R

WAz g i
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o8 REFIIFRERT

P R AT 2R BRI TR T i (Ao k 3-2) TP L B Hn

LEREAPMERE -

% 3-2 P

R R & H i
wfE R R K
PLR AT F
ALR R EiE
ja i R &
F 7%
WIND BABEER b @ AR 7
PPD Epi+Afind E F
SUMPP BAEFAE % 5K
WIND x HEADING BB R B oE X $f0Y
PPD x HEADING Hpd<ifin g Xl
SUMPP x HEADING BAE R E X fHp
PPD x PPD TH HFpsxifiad XPER
TR
TIME B h BB | P
B u
CHW 351 R
YUN Z Rk
CYIl &R
TXG 0B
TNN e
e b BIZY]
PATH2 E- )
PATH3 EHES
PATH4 §ow i
PATH5 5313
PATH9 48
PATH10 B

FH kR AR T
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- R ERREK

BLAFEREHER AR T A A TR kR kg
SRR SR LTSS SIS ERE B & s LY TUE R R

ML P A BRSPS uf B2tk o 3 2022 E FT R HTVR AR A

E
=
s
W
ot
i

PReniE i 5 AAZEE 2006 (T E SRS A TR AR MO0

AR RRZE ) AR F s (iR f £k 0 2022) Flpt 0 AR

A UARASF 02 TR IS ES AT B A R R e T M-

(-) AL F (PLR)

ke IRE TR TATERA T2 AL AGEE D 2 LT
BAFEAET A F AR TR LIRS FafeitRb T RELRAEA

",ff%é P WE N L R LR TR ORAETA B o
(=) afHEF (ALR)
R AEFIRR TR A G FEREG 2 bl AT AGED 2L A0

e FEAED S F oD > TR LR RS TRR A 6 E A G

BEAARGE > TED LS R LR F R R fBe fA S
- AR RE

ﬁﬁﬁﬁ_m?f’c’ TfEDIER 2 RS A AR OREFF oA HY R o
%/,},L_s@—imvl*k(Hizfa,LQOll) R aeap PR Y 05 R R 1 R PR g
AR ) M I O B LR NS e R I S S
PEhAEELEE CHPEAAFAE (RFEFREA ) L AHRE (EPFR
MR R ) L ORASER A Bl % TS Rl KA LA F % TS
kfsedEE £ E B E
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ARG YRR 2 T RAR R TR R A G B ARG 2 A
RAT T RALT L RYFEPFLT R REFF L) > T80 Rk fe e
PRGN FARR R L LFEE TR RD LR for P8 R4 2
A chbd Bt Bt 45wt E ST Pl ehZ OE § R TS R HCE P 2R AR L R

S8 =2 FTNE

T T FAE R E A 150 T o vE FIfEIE R %’?E%fr}%fﬁ == AT PE I A R R
BiEOFLAFTHRED AHA R0 E AR RIFERE 0 2Ep Afa R

2 PR ARAR R SRS P T Rl o

Tk APy oA T (2015) 2 B3] 0 B b PRERRFR 2 BT
AR Y 2R AR R B RASE A R e ¥ 0 d Y L R A
i d A - o R A B BRI R F UAT R R SRk R E

FORAERAE LR o SR T HAY hL B SE LT - Hiah ko
(=) # %71#%
1. WIND (B~ g h b i)

dnHeh TP OAIRHD B2 B AP R R o RSP R R L TE AL

BB iE 0 g e R hE O AP TR B2 BoS B
2. PPD (H p b+ A A &)

pEeh F2¢ LRG0 R HpE A B -Hph A E S Hh

FhrA ISR B 24 ) FEA TR E R e B E o
3. SUMPP (&3 = &)
Tl h B Y LS B2 AR R RAHR R SRAPEP 230G

i e £ e .
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4. WIND x HEADING (& = g b b i# X 3484 )~ PPD X HEADING ( ¥ p #

< g a £ XY ) SUMPP x HEADING (4% f & £ X 40 8.8 )

SEESEREE ST U ERE SR L C RS ST e
PR FFEE LT A B o TR S AR BT AD L BT
FEdR L 1 F2R 5 00 @ M2 AT AL R4 2 AMN
—4 s 1l 52 v pdk (- PTG 121 2 ~ 2 PFfHFH 110 2 ) (F&F L 8
40 2011) L & RS FORFEIRE P B o R T BT MO R

R L ELRRENEL P EFTHR -
5. PPDXPPDTH (B p &< A iR & X P HEE)

PEPEA A Eep A BT EEFEREL LR Y S PPDTH &
RP T A T RED FRRAFETOED A AR LT REMHE
B 150 A > FRHARL REEE FHP B A R 400 150 F R G
1> F2R50c
(z) FREFF%

1. TIME (#&h B 8B F)

hmh FERLLBORE AT Y L F b FOREY > LB

Beh 4 b EARE R OpE A L ERRGORR LB R (FLRE SR FRT
(z) B3y

A IfETAES R AL S ARGFEN S BRGD LT ERITL HRE
HERD K G mAE e 4 B 5 CHW (371 B~ YUN (2 88D~ CYI (£ &5 )

TXG (4 ¢+ ) 2 TNN (457 )
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(z) Rh BEY

Rk PREAR AT RRY S F R R RIS L BRR R T

Faow g TRHAR L R N F C RALTTIHRE T & 3385 3-

15 & BRET4 w2 PR EP o

% 3-3 ZAWwhRIRP

RE RS B
¥ 5 WELEBFIBG e AT MEEY
iy SRR B i L R N G
=R WEE R e T AT Y
E SRUE S & R R Y e
S SRUE B0 R NN A YR
¥ I B AR #
FE Y R RSO B LR S
5o ERUE R LR R G WL s
F 45 CEEFa e LAy H
H oA &% ET’,;:» PRS2 gF =37 =il

ArS
s

TR

F % & (2021)

H4¥%8 : 3.91%

Bl 3-1
FH &R P 4§ %k (2021)

B4 Wb B A
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BFD B G pEATA G PR £ 2 Y RICY L A S A R
ﬁﬁ?ﬁ:ﬂ']i@ﬁ%& Hokfe RAEA P BB T G e d W H AR
PR REARA R MRS > T AR H R EA T T L
FRORYS BRI F A AL AF R RIS 0 AT P 2R PHE
Btk HHr RABEPR L E PR AR RN AAFR BEGEA

o4 (DD~ (2)~()~(4) - 27 (1) &2 (3) AdaEanit & Fhci B p

B RfpEadoa (2)(4) Al REHEAE -
-~ A
(=) AEHF
PLR = F(WIND, PPD,TIME, COUNTY,PATH) (1)
PLR = F(WIND,SUMPP,TIME, COUNTY,PATH) (2)
(=) & MIFF
ALR = F(WIND, PPD,TIME, COUNTY,PATH) (3)
ALR = F(WIND,SUMPP, TIME, COUNTY,PATH) (4)

JEONCNEINCIRESL S ¥ S

ALR: & 45 % o

WIND : S+ g h bk (2 /f))e
PPD: 8 p &~ Rfing (24)-
SUMPP : 3 #a & (F 4 )

TIME : #h B EEF (] FF)-
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COUNTY : * r 2| 2% w2 B3 ¢ 5 CHW (351 %) YUN ( 2

RS CYI (F&F)TXG (27 3 )~TNN (37 )

PATH: * r 2w iz 4 Be b Bois W2 R ¥ 8o ¢ 7 PATH2( % - #f )-PATH3

(% = # )~PATHA( % = 5§ )~ PATH5( % 7 #§ )~ PATHI( % 4 #g )~ PATH10

T A AR Y e B ER R R EP R AR E Y
AR EZAF RS NATRTR AP LT ERL EEFTE P2 B H
FRNL I o 3B 4eT 7 (5)2(6)~(7)~(8) 54 - P (5)~(7) A5

AEPRLABEIEPE A AR E A (6)-(8) ARARARAHEAE o
SRR R kL AR T R
(- ) AEH{F

PLR = F(WIND,PPD,TIME,COUNTY,PATH,WIND X

HEADING, PPD x HEADING) (5)

PLR = F(WIND,SUMPP,TIME,COUNTY,PATH,WIND X

HEADING,SUMPP x HEADING) (6)

ALR = F(WIND, PPD,TIME,COUNTY,PATH,WIND X

HEADING, PPD x HEADING) (7)

ALR = F(WIND,SUMPP,TIME, COUNTY, PATH,WIND X

HEADING,SUMPP x HEADING) (8)
Hd o (5)~(6)~(7)~(8) F*ATHRERL &4

HEADING : -k feds 680 7 2 0k Z R0 £ &2 i ¥ H -
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WIND x HEADING : B~ B b b i# 2 Kool 23 S dch 2 RERT £
2 R LR -

PPDXHEADING : B p &+ A fim E2 ke P LT Emh LT L
2w R R LR -

SUMPP X HEADING: (¢, % # & £ 2 -kfct Al 2 2 h S RERF € 2
gz kg -

Bois o A AR E R e r H P A R PEE e Sl e 7] (9)-
(10) 5% -

ok rEpRARHREP T K

(-) 2EH %
PLR = F(WIND, PPD,TIME,COUNTY,PATH,PPD x PPD TH) (9)
(=) % A%
ALR = F(WIND, PPD,TIME,COUNTY,PATH,PPD x PPD TH) (10)

270 (9)(10) FATH RER &40
PPDTH: ¥ p R4 £ PiFE2 HiE % -

PPDXPPDTH: Hp k- AR 2o Hp 3 EPiFEs sk

SR AR s EREE PLERT BESE P RS e

Fatdndge (1) 2 (10) =@ =75 st (11) 2 (20) 54 ¢
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- AR
PLR; = B, + B,WIND; + B,PPD; + B;TIME; + B,COUNTY,

+ BsPATH; + ¢; (11)

PLR; = B, + B,WIND; + B,SUMPP; + B;TIME; + B,COUNTY,

+ BsPATH; + ¢; (12)

ALR; = B, + B,WIND,; + ,PPD; + ;TIME; + ,COUNTY,

+ B PATH; + ¢ (13)

ALR; = B, + B,WIND,; + ,SUMPP; + B, TIME; + 5,COUNTY,

+ BsPATH; + ¢; (14)

S ke F SR RD 2 FT 2 K

PLR, = B, + ByWIND; + B,PPD, + B, TIME; + B,COUNTY,
+ BsPATH, + B,WIND, x HEADING, + 8,PPD,

X HEADING+¢; (15)

PLR, = B, + ByWIND, + B,SUMPP; + B, TIME; + B,COUNTY,
+ BPATH, + B,WIND, x HEADING, + B,SUMPP,

X HEADING;+¢; (16)

ALR; = B, + B,WIND; + B,PPD; + B,TIME, + B,COUNTY,
+ BPATH; + B,WIND, x HEADING, + 8,PPD,

X HEADING +¢; (17)
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ALR; = B, + B,WIND, + B,SUMPP, + B, TIME, + B,COUNTY,
+ BPATH; + B,WIND, x HEADING, + 8,SUMPP;

X HEADING +¢; (18)

S rEpEA AR EFEEZRA

PLR; = B, + B,WIND; + B,PPD; + B;TIME; + 5,COUNTY,

+ B PATH; + +B,PPD; X PPD TH;+¢; (19)

ALR; = B, + B,WIND,; + p,PPD; + ;TIME; + ,COUNTY,

+ B<PATH, + +B,PPD; X PPD TH;+z¢, (20)

8 T RS

2R RIS AT P B § BT 2 LI
L F R RE T 2000 # 5 2018 E-kfSA AT & 5 A WASIT L E L R
BROMEIG A E RAR o Vb kSRR SH TR B DAY Frck
B4 ¢ orfh s B0 kAemeh S T4 ¢ 452009 & 3 2018 & Y £ 4 mh i
$ ARG Fokfe T G A (FHFREE L UL 2 G )T AR (Feivil
S REEN SO I RN ICERE EUE LY T ISR §T T

) AT AREGIHL A

BT F % TRl et ,;gcj Foled Ao 2 A F RO o AFEy AP
LF P AT plek (A1 E 3300 pRerkR 581 ) ¢ HENSHF AR
o] %5 500 2 % ek @ 5 AFTR 2009 & % 2018 ERF L B4 ARk ¥ 2 AL b2
FRER DN ANEZPBENE BRES F AR FE? 2B ARFLL

FHPEAARA R AR HBARITLF G Rl T b AT NF &
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MWk FALE P ORI X g h H A ORISR L R

AL LA RR KRNI 2 R R RE R A FIN AEE B
SERAETREG R A TR PR TLIALHE 2K eI A b
S E K AR B A R A 4T 0 & 3-4 5 2009 £ 3 2018 & 2 £ L RAD 4%
NG fE R A RE T AT PAEEA HH A LA AR 28 5 )

ZHMEEZF YT v d e BTER @ BT DER 12 A
BWL 2l At o T AR A REEBR AR A EES
e FlE RAPRERT AL A ERFS EEGE REFRTHE LT
AL AF R P IRL R TS MR B R RFT Y 2 AT o AR EHE S 0
AEL Y Bk FRAE S 18 B MRE R 5 119 B o AR A HR) 5 626 £

% 3-4 2009 # 3 2018 & & Eh feir iR M2 A RE A

AN Bt e ff Bk A%
351 Rh 572,649 EARE S 3,903,351,198
Z R 526,896 Z Ak 3,777,116,925
EAR 373,607 £ &5 2,410,952,899
e B 313,212 ¢ 1,886,215,508
e 276,904 i 1,795,954,907
= 5 206,012 =Rk 1,070,979,868
¥ 160,817 5 LRk 862,350,993
+ ARk 151,753 FeF T 820,827,957
a Rk 128,109 R 806,648,189
il 126,846 a &R 740,696,649
VRSl 87,478 B A B 558,209,370
B KR 81,099 AT RR 482,757,762
% 2 60,396 kLA 418,092,353
= Pk 56,709 2 PRk 382,583,424
e 17,031 & 107,841,196
AT B 13,485 AT B 74,188,016
& A 5,798 & A 23,607,145
Rrat 1,983 Frae 10,375,025

TR kR A b € B A ER
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Fri FRANEE

AR EF LRI kR R R AR A P RF

10 BE A AT

I A S G

F - 8 skt e

e SER RS S-NEs L3 SAUE R I SN SR

Ll 2E o2
- F;}\ xx)-2 _gfo

f& & o0 AR 5 et

AH 52009 # 3 2018 £ - A B iEd Bh HALIT LI AT L R

T L E] BE At B Aok 41 SR o 1

F 4-1 AT HCE] L T R Af it A
2 x50 BEL  hlE ki
iR ek
AEFF 0.08951 0.11874 0.00002 0.65196
S A 0.08809 0.12893 0.00002 0.98039
AR RE
F 273
B B R B i 29.57240 5.98571 16.47098 37.77918
Hpixiffnd 214.69710 149.28616 14.20586  977.91809
BAfAE 277.09033  218.47887 22.89518 1,955.62219
B R b 16.84654 15.95226 0.00000 37.77918
X3 FaHP
Epd<xRfind 99.05198 135.17593 0.00000  911.44153
X#dr o
BRAHAE 124.22146 185.39952 0.00000 1,955.62219
X3 F8 2y
Hpi<FfHiang
" 171.13938 185.93475 0.00000  977.91809
X B
T &
Wb BT 67.56230 17.29675 48.00000 105.00000
|
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351 24 0.25240 0.43473 0.00000 1.00000

Z Rk 0.19808 0.39887 0.00000 1.00000
£ &R 0.14217 0.34951 0.00000 1.00000
¢ 0.12460 0.33053 0.00000 1.00000
e 0.17412 0.37952 0.00000 1.00000
Ve b BN
E ) 0.26198 0.44006 0.00000 1.00000
LR 0.41374 0.49290 0.00000 1.00000
£y 0.11661 0.32122 0.00000 1.00000
L) 0.00319 0.05648 0.00000 1.00000
¥4 5 0.19010 0.39269 0.00000 1.00000
Hoiws g 0.01118 0.10524 0.00000 1.00000

TR KR A ER

- BERREK
(-) AEHF

%2000 # % 2018 # > £ #4LTA B AR LA BERL AR F T
% 8.80% » HHA 0120 FHED WRFHFI > 4ok 42977 > fBiFL 4
WA AR Y AR F L ToEAAF S EARR 0 ¥ 1330% 5 KL s 4 e
F 5 % 13109 5 B Bl 5 HER > 4069 0 @ A BAF S A 544 2016 &
£ eh

WaEEh > FFE A e 3 RO A AR BA Az R A o

D
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