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ABSTRACT

Among the agricultural meteorological disasters in Taiwan, typhoons have the
greatest impact on banana production. Bananas are the second largest fruit in Taiwan and
have a very high competitive advantage in the market. In order to ensure the stability of
banana farmers' income, the government has introduced bananas insurance program in
recent years. Therefore, this research collects data in 17 counties and cities from 2009 to
2018 in Taiwan, establishes the typhoon loss function of bananas, discusses the
characteristics of disaster losses, and identifies the major risk factors from typhoons
disasters. The empirical model not only considers the loss quantity, loss area, yield loss
rate and area loss rate, but also distinguishes the influence of rainfall and wind speed
threshold on losses. The empirical results indicate that "maximum rainfall per day", "20
meters wind speed per second", and "maximum instantaneous wind speed" are the three
significant factors on banana damages.

The results also suggest that because the past typhoons happened to overlap with the
growing period of bananas, the damage was mainly caused by leaf damage and plant
lodging, and more attention should be paid to the impact of short-term heavy rainfall and
strong winds. Most typhoons occur in the east to the west, but the disaster damage in the
east is less than that in the west, and the central and southern parts are more serious than
the north. Therefore, it is necessary to strengthen the ability of banana farmers to mitigate
impacts from typhoon disasters, such as adjusting the production season and planting
varieties, increasing disaster prevention measures, raising farmers’ awareness on disaster
prevention preparedness, and improving the wind speed thresholds design to promote the
banana insurance program.

Keywords: Typhoon, Least Squares Method, Wind Speed Threshold, Loss Function,
Agricultural Insurance
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251 A BB A EHFHALS

B H L Ln Loss KG Loss KG Rate
¥ 3 (%% %) Tk (L% %)
In Wind MAX -7.5604***  (1.8474) -0.0949 (0.0875)
20m -37.6808***  (6.1504) -1.1909%** (0.3102)
20mxWind 12.9595***  (2.1678) 0.3811%** (0.1071)
In Max 24H 1.0478***  (0.1728) 0.0432%** (0.0104)
In PRESSURE -6.4086 (7.9093) -0.0730 (0.5504)
RATE -2.8199***  (1.0170) -0.0285 (0.0511)
TPE -2.9116%**  (0.7261) 0.0614 (0.0570)
KEL -6.2788***  (1.5123) -0.0433 (0.0393)
NTPC -2.4664***  (0.6420) -0.0469 (0.0391)
TYN -5.6510%**  (0.7712) -0.0828* (0.0490)
HSZ -2.7946***  (0.6909) -0.0598 (0.0404)
ZM1 -1.3949%%* (0.6753) -0.0456 (0.0406)
TXG 0.0889 (0.6265) 0.0109 (0.0406)
NTC 1.1071%* (0.5500) -0.0161 (0.0389)
CHW -1.3875%%* (0.7004) 0.0270 (0.0490)
YUN -0.1794 (0.6825) 0.0248 (0.0428)
CYI 1.2013%** (0.5227) 0.0248 (0.0370)
KHH 0.4080 (0.5301) 0.0137 (0.0370)
TNN -0.3154 (0.5310) 0.0020 (0.0335)
PIF 0.9368 (0.6084) 0.0060 (0.0392)
ILA -2.0467*%**  (0.7049) 0.1209* (0.0698)
HUN 0.2445 (0.5239) 0.0707 (0.0462)
PATH1 -0.1984 (1.6486) 0.1043** (0.0512)
PATH?2 0.1353 (0.5606) -0.0197 (0.0290)
PATH3 0.9972* (0.5338) 0.0641** (0.0294)
PATH4 1.4479%** (0.6074) 0.0548 (0.0338)
PATHS5 0.6037 (0.9764) 0.0355 (0.0545)
PATH6 0.9583 (0.6992) -0.0044 (0.0222)
PATH9 1.7051%*%* (0.8173) 0.0654%*** (0.0213)
Constant 70.9538 (56.0499) 0.5659 (3.8779)
R Square 0.7430 0.5632
Adj R Square 0.6923 0.4770
Num of Obs 177 177

1 % p<0.1, ** p<0.05, *** p<0.01 ; ()* 5 EE L o
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I N Rt Lk el K

B R Loss HA Loss HA Rate
¥ S (L% %) i (k% %)
In Wind MAX -95.6082 (143.9367) -0.1264 (0.1091)
wind 20m -1956.9630%**  (507.9040) -1.391 1%** (0.3738)
20mxWind 611.2806*** (172.6299) 0.4467*** (0.1300)
In Max 24H 87.1529%** (18.6819) 0.0495%** (0.0124)
In PRESSURE  -117.2326 (972.3789) -0.3765 (0.6190)
RATE -103.3715 (109.2463) -0.0568 (0.0625)
TPE -67.7998 (60.1673) 0.1339* (0.0725)
KEL -71.4379 (60.3498) -0.0822* (0.0448)
NTPC -42.7910 (51.4646) -0.0540 (0.0431)
TYN -62.5858 (75.7863) -0.1122%* (0.0629)
HSZ -91.2964** (42.0705) -0.0741%* (0.0440)
ZM1 -58.8660 (52.0991) -0.0226 (0.0455)
TXG 16.1863 (43.2459) 0.0259 (0.0456)
NTC 137.3897*%* (48.6810) -0.0082 (0.0424)
CHW -55.8191 (59.8129) 0.0066 (0.0477)
YUN 8.2717 (59.0007) 0.0505 (0.0533)
CYI 242.7935%%* (111.5281) 0.0415 (0.0427)
KHH 152.1576%** (57.6011) 0.0187 (0.0402)
TNN 47.6193 (39.4162) 0.0024 (0.0371)
PIF 194.6525%* (81.8578) -0.0110 (0.0427)
ILA -119.7183** (60.4984) 0.1089 (0.0728)
HUN 57.5309 (41.7055) 0.0850 (0.0531)
PATHI1 250.5038*** (89.1893) 0.1068* (0.0569)
PATH2 -6.1337 (52.6130) -0.0382 (0.0334)
PATH3 35.1794 (46.0827) 0.0583* (0.0329)
PATH4 119.8530** (58.3835) 0.0414 (0.0388)
PATHS5 69.9147 (82.9663) 0.0208 (0.0618)
PATHG6 -52.4494 (38.8040) -0.0079 (0.0280)
PATH9 76.7238 (49.2976) 0.0751%** (0.0254)
Constant 610.3319 (6863.5500) 2.7211 (4.3700)
R Square 0.4861 0.5581
Adj R Square 0.3847 0.4710
Num of Obs 177 177

it % p<0.1, ** p<0.05, *** p<0.01 ; )¢ 5 HEEL o
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WP -HELTEH05-TANGISHTRAKAEETR G L TR LS
%50 3 H 5 48-50 -
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e R T E L0 7TH 0 1896-1902 -

BAA SRR BRI P E S 2013-TAs A ERTHERT AL
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S22 TREF LT HTFZRE2BFEIERE - L% A
LA L ECRET T AL o

Barnett, B. J. a. O. M. (2007). Weather Index Insurance for Agriculture and Rural Areas
in Lower-Income Countries. American Journal of Agricultural Economics, 88,
696-709. doi: 10.1111/5.1467-8276.2007.01091.x

Cohen, J. (2013). Statistical power analysis for the behavioral sciences: Routledge.

Jerry R. Skees, B. J. B. (2006). Enhancing microfinance using index-based risk-transfer
products. Agricultural Finance Review, 66, 235-250.

Robinson, J. C. (2010). Bananas and Plantains.
Robinson, J. C., & Satco, V. G. (2010). Bananas and plantains (Vol. 19): Cabi.

Salvacion, A. R. (2020). Effect of climate on provincial-level banana yield in the
Philippines. Information Processing in Agriculture, 7(1), 50-57. doi:
10.1016/j.inpa.2019.05.005

Salvacion, A. R., Cumagun, C. J. R., Pangga, 1. B., Magcale-Macandog, D. B., Cruz, P.
C., Saludes, R. B, .. . Aguilar, E. A. (2019). Banana suitability and Fusarium
wilt distribution in the Philippines under climate change. Spatial Information
Research, 27(3), 339-349.

Turner, D. W., & Treverrow, N. (2003). Bananas: response to temperature.

Turvey, C. G., M. Hoy and Z. Islam. (2002). The Role of Ex-Ante Regulations in
Addressing Problems of Moral Hazard in Agricultural Insurance. Agricultural
Finance Review, 62, 103-116.

Turvey, C. G. W., Alfons; Chiang, Szu-Hsuan Celia. (2006). Pricing Weather Insurance
with a Random Strike Price: the Ontario Ice-Wine Harvest. American Journal of
Agricultural Economics, 88(3), 696-709. doi: 10.1111/j.1467-8276.2006.00889.x

73

doi:10.6342/NTU202201556



k- FERh 2

ot

o

A 11 E R § A Kl sy

Hi+x: o9

# L Wk 2 AR Tio EREZ K] E A E
2009 LRk 14 4,101,249 6,395,976 120 23,000,000
ECEh 4 159,002 107,958 37,800 295,990
2010 PR R b 13 5,169,765 7,104,047 8,300 21,800,000
3RS b 3 18,213 13,032 3,240 27,000
2011 5 35 ‘%’K%& 8 318,988 524,655 3,438 1,505,119
2012 ® AR B 5 530,182 676,195 1,125 1,367,706
Rt e b 16 708,719 1,159,524 770 4,627,900
X f Rk 1,300,570 1,924,438 4,000 4,105,354
2013 BEEENE 6 312,429 485,264 61,600 1,295,431
KA ER 16 683,084 1,666,181 1,407 6,780,509
2014 B e He b 4 37,954 44,423 4,800 102,485
F AL R 11 1,013,313 1,957,248 11,878 6,707,090
2015 H Bk 14 440,837 1,353,227 1,008 5,134,870
BRid B b 16 4,689,151 7,108,584 16,791 25,200,000
RO e b 6 6,089,361 8,620,362 124,830 22,700,000
2016 1 4% e b 16 4,285,138 8,160,056 24,698 33,400,000
3RS b 6 987,749 2,178,671 14,000 5,433,007
2017 Ry Td E R 14 561,075 968,763 1,536 3,654,035
2018 I%%’“i‘f He b 1 968 0 968 968
B3 177 2,097,406 4,863,785 120 33,400,000

FTHRKR D ATy FERp b L € o

74

doi:10.6342/NTU202201556



A 12 AR £ A oA

Hix: o

EA Rk FH tAE T REL B E KSR
5009 B ER 14 184.93 256.18 0 891
EEER 4 1000 8.83 1 22

5010 f?ﬂbtﬂz& 13 223.08 28226 0 809
3R RR 3 100 100 0 2

2011 =I5 R 8 1263 19.03 0 55
012 :ifﬂ@a& 5 2000 2521 0 49
AP R 16 3638 64.13 0 256

% 4 gk 49.75 6696 0 144

2013 B E2 ERE 6 1250 1990 2 53
Rt R 16  38.63 9090 0 354

2014 b Bk 4 150 173 0 4
T4 R b 11 4582 9133 1 313

2015 H FB % b 14 2421 7490 0 284
phub B4R 16 204.50 299.61 0 1,089

R 164 He b 6 270.17 37691 4 997

2016  HiRER 16 19538 356.98 0 1,470
3R RR 6  40.00 8578 1 215

2017 37 EA ERR 14 2629 4391 0 164
2018 35§ I He B 1 0.00.. 0 0
kA 177 9425 20757 0 1,470

FH AR AT ER AL
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Wi 13 FERE 4 EA RS A

Hiz:pa

Py wh LA Ak T fEZ B @ kAR
2009 RPN o) ) 14 19.64% 16.45% 0.11%  48.58%
Rk 4 0.44% 0.13% 0.26% 0.53%

2010 ‘“"3”5 SN 13 14.77%  12.35% 0.54%  38.53%
3 Rk 3 0.06% 0.05% 0.02% 0.12%

2011 535 AR 8 0.69% 0.55% 0.01% 1.55%
2012 * FRe b 5 2.57% 4.39% 0.00% 10.33%
FREEE R 16 4.69% 4.37% 0.32% 11.87%

S AR o)) ) 4 3.56% 4.03% 0.01% 8.69%

2013 AER T NCR 6 0.73% 0.96% 0.10% 2.66%
KA ER 16 6.90% 8.31% 0.14% 30.61%

2014 B B R 4 0.12% 0.10% 0.01% 0.24%
F AL b 11 7.90%  13.38% 0.13% 42.01%

2015 H B b 14 1.82% 3.02% 0.06% 9.36%
BRid B b 16 20.57%  14.07% 0.25% 47.77%

R 4R b 6 14.51% 15.69% 0.14%  39.75%

2016 1 4% e b 16 18.79%  13.20% 0.83%  40.94%
3 Rk 6 2.06% 3.88% 0.02% 9.93%

2017 Ry A ERR 14 5.08% 10.00% 0.02% 38.71%
2018 % {:{E e 1 0.07% 0.00% 0.07% 0.07%
B 177 9.07% 12.29% 0.00%  48.58%

%#\_Lj{l)ﬁ : j\lﬁi’%‘gf:ffir%gi g °
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WA 14 FERR 4 Ee IS n

it g

P ®h LA PAE T BEL BOlE AR
2009 ERELI N ) 14 19.89%  16.88%  0.00%  50.12%
ERR 4 0.48% 0.25%  0.13% 0.67%
2010 ‘“"3”‘ Ve B 13 16.30%  13.98%  0.00%  38.92%
R ) 3 0.07% 0.11%  0.00% 0.20%
2011 & I5 R HL B 8 0.68% 0.54%  0.00% 1.61%
2012 = PR b 5 2.54% 427%  0.00%  10.09%
FRAR R 16 5.05% 525%  0.00%  13.81%
T A ER 4 3.95% 479%  0.00%  10.48%
2013 & F 2 E R 6 0.69% 091%  0.13% 2.52%
BRA R 16 8.18%  11.01%  0.00%  39.32%
2014 LRER N 4 0.12% 0.09%  0.00% 0.19%
B A4 B b 11 8.82%  16.44%  0.11%  54.35%
2015 8 e b 14 2.79% 575%  0.00%  20.96%
By B b 16 2391%  1821%  0.00%  53.34%
SRR R 6 1533%  15.32%  0.14%  40.19%
2016 o 4% e b 16 21.17%  17.28%  0.00%  50.00%
R ) 6 2.32% 432%  0.03%  11.07%
2017 Ry TR ERR 14 4.47% 9.63%  0.00%  36.72%
2018 R 1 0.00% 0.00%  0.00% 0.00%
Rt 177 9.99%  14.18%  0.00%  54.35%

%#\_Lj{l)ﬁ : j\lﬁi’%‘gf:ffir%gi g °
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WS L RAT ORER 4F F 3t

A 2-1 &Y BT A BB s

L A

B e A #ic B = HELI A |JE AN E
P B 14 29,600,000 2,117,530 2,434,577 1,125 6,780,509
& 14 84,400,000 6,030,044 10,600,000 14,000 33,400,000
P 1 1,407 1,407 0 1,407 1,407
B R 8 3,609,095 451,137 355,916 10,800 910,805
B § Bk 17 90,400,000 5,318,139 7,855,028 24,400 22,700,000

350 Rk 8 3,153,814 394,227 430,594 68,868 1,099,400
ArAL 9 450,980 50,109 64,773 968 187,112
AT 6 617,760 102,960 94,494 1,008 214,801
Fe 7 5 44,075 8,815 11,254 120 24,698
e 8 6,632,622 829,078 589,086 2,800 1,564,295
A 6 252,434 42,072 44,623 770 111,600

S ki 9 ’ 9 ’ ’ 9 ’ ’ 9

3 15 23,600,000 1,575,171 2,526,857 27,000 6,480,331
+ B 16 13,100,000 821,725 1,166,782 3,240 4,653,423
=i 15 28,200,000 1,881,522 2,643,774 13,200 7,905,059

a &Rk 8 892,586 111,573 82,119 8,300 211,781
Z Ak 11 19,800,000 1,798,667 2,483,228 38,000 7,045,560
- A 16 66,300,000 4,145,523 6,625,668 4,800 23,000,000

B3t 177 371,000,000 2,097,406 4,863,785 120 33,400,000

FHAR : A ERA AL L g o
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CEREENLEY LR T

Hoi> B4

B T A ik B Ty B EL B E ERNE

# KR 14 1,671 119.36  135.79 0 354
£ &5 14 3,656  261.14 46222 1 1,470
AB 1 0 0.00 0.00 0 0
il 8 184 2300  18.58 1 45
B ¥ Bk 17 3,707 218.06 321.91 1 997
350 8 118 1475 17.28 1 40
Frat 9 24 2.67 3.94 0 12
3770 B 6 32 533 5.50 0 11
FeE 5 0 0.00 0.00 0 0
£ 0 8 593 74.13  51.86 0 143
R 6 14 233 2.25 0 5
tad 15 1,113 7420 121.89 1 338
RS 16 577 36.06  51.21 0 205
iR 15 1,354  90.27 123.99 1 365
R 8 54 6.75 5.12 0 12
2 HRA 11 820  74.55 100.67 1 293
® 16 2,766 172.88 272.62 0 891
B3t 177 16,683 9425 207.57 0 1,470

FTHRKR D ATy FERp kL € o

79

doi:10.6342/NTU202201556



W 2-3 R R A A S

L AR

RPOLAE PRl T EEL )@ R E
2 PRk 14 3.60% 4.07%  0.00% 10.55%
£ &5 14 9.43% 13.87% 0.02% 37.82%
AT 1 257% 0.00% 2.57% 2.57%
R 8 24.90% 17.48%  0.57% 47.77%
B &R 17 6.78% 10.25%  0.02% 30.70%
AR 8 12.52% 14.39% 1.77% 41.49%
AT 9 4.54% 5.24% 0.07% 14.45%
AT R 6 6.18% 5.61% 0.06% 12.82%
FF 5 2.03% 2.50% 0.11% 5.13%
A 8 10.58%  7.12%  0.03% 19.47%
AT 6 16.28% 16.35%  0.40% 38.31%
= 15 7.16% 11.13%  0.12% 26.61%
+ LB 16 7.54% 10.08%  0.03% 39.75%
iR 15 14.11% 18.58%  0.08% 48.58%
ER.3 8 5.77%  4.15% 0.54%  9.69%
2 HRR 11 11.01% 13.81% 0.25% 35.42%
B 16 7.99% 12.43% 0.01% 41.35%
B 177 9.07% 12.29%  0.00% 48.58%

TR KR AT ERp kL g o
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W& 2-4 LR ok IR S R
it F e
AT LAE tRAdk T RHELI K] E < g
& P 14 3.83% 435% 0.00% 11.46%
£ B R 14 11.32% 17.50%  0.03% 50.00%
AT 1 0.00%  0.00%  0.00%  0.00%
B R 8 2530% 17.53% 1.05% 47.22%
RN 17 6.06% 8.77%  0.03% 25.21%
1 R 8 11.68% 13.58%  0.72% 36.39%
R 9 3.85% 534% 0.00% 16.31%
FT TR 6 549% 5.60% 0.00% 10.78%
FEF 5 0.00%  0.00%  0.00%  0.00%
£ 0 8 12.20%  8.83%  0.00% 23.89%
gt 6 23.58% 23.02%  0.00% 52.41%
ts7 15 7.66% 12.34%  0.11% 33.07%
£ LRk 16 7.81% 10.28%  0.00% 40.19%
T 15 16.12% 21.73%  0.17% 54.35%
v 9k Rk 8 7.90%  6.31% 0.00% 16.52%
Z Ak 11 14.63% 18.49%  0.22% 45.93%
® 22T 16 9.07% 14.04%  0.00% 43.02%
Bt 177 9.99% 14.18%  0.00% 54.35%
TR KR AFT R 5L € o
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WS Beh F i F1E s

A 31 BEwh Ep s Ea

Hi>1%F

£ Bk L rgc T BRL A E B E
5009 ¥k Bk 14 43887 24391 108.15 855.50
ER L 4 68.87 9.13  59.04  77.79

5010 ff'fs WoORE B 13 22296 18691  56.60 595.02
BWE R 3 14875 62.44  88.53 213.20

2011 % 75 VR 8  183.62  112.19 1593 295.45
S010 % FEE R 5 21876 90.49 104.89 348.32
BRI R 16 35074 17057  56.19 612.47

% 4Rk 4 23098 11038  91.71 327.52

2013 A AN 6 41051 63.24 329.19 521.63
R ER 16 23153 15226  19.65 548.18

014 B Eh 4 184.05 12615  62.63 360.25
1544 TR 11 251.09 115.19  76.71 456.63

2015 H F8 R b 14 172.36 92.03  39.48 373.18
e 35 b 16 230.06 9480  89.78  416.36

R i 48 b 6 22153 113.11 9274 355.63

2016 ¥ 4% B B 16 24242 11545  84.58 480.59
B E R 6 19493 13275  61.08 382.37

2017 R PER ERER 14 19242 11666  21.82 424.11
2018 R 1 179.45 0.00 179.45 179.45
At 177 24787 15693 1593 855.50

VIR S IERT TR
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WA 3-2 AR oWk Hop B a E

iz

. R o . N S
PR 14 26310 190.10 1593 61247
£&F 14 29672 209.10 61.08  855.50
N 1 81.05  0.00  81.05  81.05
e 8 251.71 10522 129.60  462.05
BAR: 17 25356 17599 3948  675.39
¥ 0B 8 183.96 119.52  56.60  386.76
A 9 171.69 9945  76.71  342.57
Cinay ! 6 211.18  103.98 122.18 369.64
A 5 184.24 161.62 21.82  443.43
N 8 238.93  197.05  63.99  536.17
il 6 229.29 101.87 7410  366.14
tad 15 27215 17635 59.04  710.56
AR 16 26489 116.18  80.14  426.85
&R 15 227.54 10621 19.65  415.66
o kR 8 254.53 20744 7553  568.55
ZAEE 11 259.10 14431 4853 55651
® £ 16 28240 188.81 62.63 713.67
SN 177 247.87 156.93 1593  855.50

FH KR AL Y A F Rk o
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W 33 FEwh B AR B R

Hi~: %

L Bh CH HAs T R L A E O HAE
2009 3 RR 14 775.04 40547 23592 1,437.71
ETER 4 88.93  17.45  69.46 111.11

TR R B 13 242.02 19744  60.87 622.86

2010 3O R b 3 16124 6927 9281 231.32
2011 s BEFRE 8 31547 20608 3210 562.17
2012 * FEE R 5 32497 159.02 163.98 550.26
PP B b 16 45647 227.60  67.41 775.18

4 gk 4 31345 181.16 108.58 485.94

2013 % %2 B KR 6  461.83  80.74 356.17 586.49
Rt R 16 23248 15298  19.65 552.53

5014 R 4 20850 14649  70.09 413.90
P R o 11 26379 11742  88.63 464.47

5015 HFEE b 14 18172  96.79  39.78  369.80
Fr 5 b 16 25323 10496 104.14 461.90

R i $ BB 6 24948 112.72 11492 384.01

2016 ¥R ER 16 27274 133.52 8847 545.02
R RR 6 25437 203.04 6242 51281

2017 R 55 FH b 14 25773 17445 2551  663.79
2018 B LEE 1 180.87 0.00 180.87 180.87
ke 177 31379 23938  19.65 1,437.71
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CERTES LR JENE TS

i 2 X

BT Ak Tim HEFIL K| E AXE

2 Rk 14 31496 25590  32.10 934.15
£ &5k 14 36690 33841 6242 1437.71
A 1 8145 0.00  81.45 81.45
T R 8 31250 202.80 134.03  775.18
B % B 17 341.89 29530  39.78 1,218.76
350 Bk 8 21437 16478  60.87  510.76
Frat B 9 21578 13985  88.63  518.77
F775 BA 6 28094 165.05 131.99 524.40
FeE 5 272.08 268.16 2551  723.86
£ 03 8 303.76 25560 7542  701.21
AP 6 281.01 16941 7985 575.60
g 15 329.60 272.03 69.46 1,165.85
RS 16 348.17 18799 8227  736.50
iR 15 307.11 14823  19.65 488.18
W a g 8 32393 28331 95.13  719.02
Z Hrk 11 305.16 227.03  75.85 913.38
A 16 357.00 30448  70.09 131843
B3t 177 313.79 23938  19.65 1,437.71

RS SRR AR
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W 35 FE R BX BV D i B

Hiw: 2 /a4

L Wh A A T FEL Al E O ERAE
2000 e RN} 14 33.35 127  32.08 3536
R h 4 21.60 020 2133  21.78
5010 PR R b 13 32.83 0.56 3141 3347
3w ER 3 18.39 0.10 1827 1845
2011 s EFRR 8 2074 088 1937  21.68
012 % FEE R 5 23.06 275 1954 2535
AP b 16 1261 0.17 1231 12.84
% 4Rk 22.17 1.60  20.09 2343
2013 REZ BN 20.28 047  19.61  20.70
R ER 16 3031 400 2599 3558
5014 B Eh 4 2030 090  19.00  20.95
1544 TR 11 2593 430 2149 3272
5015 g B b 14 32.54 3.58 2877 3777
B b 16  34.04 1.64 3170  36.87
R 1648 B 6 2527 1.12 2320  26.27
2016 5 4% e B 16  37.20 099  36.07  38.62
WV R R 6 2741 320 2325  30.00
2017 R 3 ES ERR 14 2657 266 2377 3023
2018 B LR 1 20.10 0.00  20.10  20.10
K 177 27.59 736 1231  38.62

TR AR AETHEZ P L F Rk
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A 3-6 & RAT e R B ERPE R i M

Hiz:2c /58

R A T HEBL B E KSE
2 Rk 14 25.62 7.36 1238 36.66
£ &5k 14 26.20 6.53 1272 36.07
A 1 35.58 0.00 35.58  35.58
T R 8 30.96 8.02 12.53  38.25
B % B 17 25.57 6.61 12.76  36.57
350 Rk 8 28.73 7.86 12.54  36.72
Frat @ 9 29.10 8.09 12.39  38.59
F775 BA 6 31.73 9.59 12.62  38.24
FeE 5 29.56 9.96 12.69  38.44
£ 03 8 30.15 7.96 1261  37.36
£ AP 6 31.24 9.72 1243 38.62
g 15 25.91 6.54 12.84  36.19
RS 16 27.09 6.86 12.74  36.87
R 15 26.89 7.32 1231 37.15
W a g 8 31.15 7.92 12.83  37.94
Z HRk 11 26.23 7.24 12.56  36.07
A 16 26.15 6.29 12.81  36.24
B3t 177 27.59 7.36 1231 38.62
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CUTIE ) PR

4 4-14F 4 B 22 j2 98 ¥ 82 Pearson 4p M i i

Ln LOSS KG
F iz F&
Wind MAX Sum MAX Max_24H PRESSURE
BAprprh i AR E HpEuRad TLEEMFR
0.2411 0.3547 0.4356 -0.1399
ki PHEE
17.2m 20m 20.23m 27.59m
0.0526 0.2078 0.2661 0.1970
172mxWIND  20mxWIND  20.23mxWIND 27.59xWIND
0.1104 0.2335 0.2823 0.2006
p I T A
RATE
BRI B
-0.2579
Bh TPE KEL NTPC TYN HSZ ZMI
A ABS O AT FET O FTEE v AR
-0.1891  -0.1539  -0.2385  -0.3131  -0.1336  -0.102
TXG NTC CHW YUN CYI
$¢ 0 SHE PR ZHE EER
0.0455  0.0049  -0.0053  0.0805  0.1775
KHH TNN PIF

Fad 4 BRAK
0.1109  0.0084  0.2082

ILA HUN
¥REE CEE

0.0055 0.068
BT PATH1 PATH2 PATH3 PATH4 PATHS PATH6 PATHO
BTl BIL2 BAE3 RIS 4 RBRIES O RBRIE6 BE9
-0.1652 -0.2114  0.28 0.1474 -0.0098 -0.0284 -0.0364

TR AT IR .
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W& 4-23F % b ff 22 1218 R 82 Pearson 4p M Tl

Ln LOSS HA
F i 5%
Wind MAX Sum MAX Max_ 24H PRESSURE
BapEpRE  AAfa®  Hphual SLRMGR
0.2617 0.3316 0.3857 -0.1429
B
17.2m 20m 20.23m 27.59m
0.0882 0.1382 0.1529 0.2431
17.2mxWIND  20mxWIND 20.23mxWIND 27.59xWIND
0.1425 0.1745 0.1849 0.2467
¥R
RATE
HOE B
-0.1228
T TPE KEL NTPC TYN HSZ ZMI
FA 0 AR AT BFER AR T AR
-0.0832 -0.0343 -0.1024 -0.0776 -0.0805 -0.092
TXG NTC CHW YUN CYI
¢ sEE FR 2K BAR
-0.0212  0.0355  -0.0836  -0.0245  0.2363
KHH TNN PIF
5 £s5 RAK
0.1197  -0.0295  0.195
ILA HUN
TRAE TTER
-0.0749  -0.0059
B AT PATH1 PATH2 PATH3 PATH4 PATHS PATH6 PATH9
BTl B2 BE3 RS 4 BRSBTS 6 BE9
-0.0343 -0.2161 0.2406 0.1577 -0.0327 -0.074 -0.0619
FALK R ¢ AFTY B o
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W5 4-3 2 £ F 2 f2 8 R #c2 Pearson 4p M Thdic i
LOSS KG RATE
F 1z 7%
Wind MAX Sum MAX Max_24H PRESSURE
BApFhE AR fHaEd HpERAad TLEAMGRE
0.4518 0.2939 0.3298 -0.1653
Bk A
17.2m 20m 20.23m 27.59m
0.1125 0.1991 0.2235 0.4590
17.2mxWIND  20mxWIND 20.23m>WIN 27.59xWIND
0.2128 0.2678 0.2850 0.4654
IR F
RATE
BB b
-0.1443
B T AW Frat ¥ F] AT B R34
TPE KEL NTPC TYN HSZ ZMI
0.1103 -0.04 -0.0855 -0.0979 -0.0441 -0.0585
¢ R ER R 2B AR
TXG NTC CHW YUN CYI
0.0269 -0.1308 0.0613 0.0409 0.0087
A &P B & 2
KHH TNN PIF
-0.0276 -0.0473 -0.0608
TR TER
ILA HUN
0.2809 0.1252
BRI PATH1 PATH2 PATH3 PATH4 PATHS5S PATH6 PATH9
Sl BIE 2 BAE3 RBRIE4 O RIES O RBRIE6 BIEO
-0.0553 -0.255 04684 0.0511 -0.0683 -0.1274 -0.107
TR kR AR -
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W4 4-4 5 FFAE 5 2 1218 R 82 Pearson 4p M Tl

Ln LOSS KG
F i 71 E
Wind MAX Sum MAX Max_ 24H PRESSURE
BapphdE HAfHARE Hpsknad TLEMFR
0.4416 0.2691 0.3234 -0.176
kg A E
17.2m 20m 20.23m 27.59m
0.1102 0.1925 0.2161 0.4485
20.23mxWIN
172mxWIND  20mxWIND D 27.59xWIND
0.2080 0.2598 0.2763 0.4550
b 3L F) %
RATE
B
-0.1101
] TPE KEL NTPC TYN HSZ ZMI
AT AT Arat B ¥ AT R
0.18 -0.0533  -0.1005  -0.1205  -0.0597  -0.0322
TXG NTC CHW YUN CYI
0B AR F R ZHEE EEE
0.034 -0.1278 0.026 0.0845 0.0276
KHH TNN PIF

F4 430 BEAg
-0.0205 -0.0501 -0.0907

ILA HUN
¥RREY TEiEE:

0.2355  0.1319
BT PATH1 PATH2 PATH3 PATH4 PATH5S PATH6 PATHO
Bl B2 BJE3 BE4 BJES  BJE6 BT O
-0.0533 -0.2415 0.4508 0.0439 -0.065 -0.1232 -0.1023
FR AR AT
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eI R E A

do 51454 BB T2 A B Rl kA

e (1) (2) 3)
In Wind MAX 1.6233%%% 1.6996%** 1.3793%%*
In Max 24H 1.3075%%%* 3.1740%**
In_Sum MAX 1.0649%%* -1.8066%**
In PRESSURE 1.4062 0.1841 4.4961
RATE 3.6295%%% 3 8G70*** -2.9880%**
TPE 22.2088%*% D 1937H*x -2.3647%%*
KEL 5.8714%%% 6, 1242%x* -5.6674%%%*
NTPC -1.9814%*x D 1228k -1.9973%x*
TYN -5.3291%%% 5 6804 -4.9724%%%
HSZ S2.1637F%% 1D 2905k -2.0812%%*
ZMI -0.7959 -0.7913 -0.9667
TXG 0.4795 0.3974 0.4569
NTC 0.9729 0.9796 0.7989
CHW -1.4680%* -1.5588* -1.4431*
YUN -0.8439 -0.8964 -0.7597
CYI 1.0224%* 1.0650* 0.9510%*
KHH 0.2012 0.1975 0.2433
TNN -0.5902 -0.5426 -0.6550
PIF 0.5568 0.4429 0.7670
ILA -1.9778%* -2.0336** -1.8338%*
HUN 0.1043 -0.0374 0.3029
PATHI -0.5287 -0.1910 -0.8466
PATH2 1.6812%*% 1.7696%%* 1.6716%%*
PATH3 2.4311%%* 2.4816%** 2.6221%%*
PATH4 2.4988%** 2.3799%*x* 2.7814%%x*
PATHS5 1.0734 1.0232 1.3344
PATH6 0.1107 0.4245 -0.1230
PATHO9 1.8199%% 1.5281%* 1.9808%*
Constant -9.7086 -0.4096 -30.3899
R Square 0.6740 0.6477 0.6894
&K 177 177 177

S e 4 > ).
&Y RikiE

; * p<0.1, #* p<0.05, *** p<0.01 °
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GEISE ST & SAEEE o 5 Sog oX

R (1) (2) (3)
In Wind MAX ~ 162.8988%**  [70.1745%**  152.2]79%**
In Max 24H  96.2237%** 177.9408%**
In_Sum MAX 81.8884%*% 790924
In PRESSURE  327.8350 221.3751 463.1149
RATE -128.2748 -149.4697 -100.1906
TPE _13.6141 -10.8557 -20.4390
KEL -16.9423 -33.6200 -8.0103
NTPC “11.1734 -18.9046 -11.8712
TYN -30.4765 -55.0583 -14.8619
HSZ -37.4190 -45.5426 -33.8070
ZMI -15.3541 ~13.0000 -22.8340
TXG 45.7842 41.4619 44.7976
NTC 146.5600%*%  149.0730***  138.9438%%*
CHW -53.4024 -58.8016 -52.3143
YUN -1.6799 -5.6565 2.0038
CYI 220.9107* 224.1724% 217.7851%
KHH 128.3060%* 127.5786**  130.1488%*
TNN 31.0328 34.4970 28.1971
PIF 173.1475%* 164.1778* 182.34947*
ILA -94.0395* -98.9393* -87.7359
HUN 51.9593 41.5774 60.6581
PATHI 153.4732% 176.3132%*  139.5565
PATH2 63.0928 68.1671 62.6732
PATH3 111.5022%* 111.9845%*  119.8628***
PATH4 162.8775%%*  152.7405%*%  175.2503%%*
PATHS 37.3397 31.3198 48.7682
PATH6 -103.2038%*  -82.7415%*%  .113.4357*%**
PATH9 27.1059 8.7720 34.1483
Constant -3280.9319  -2514.6183  -4195.3724
R Square 0.4208 0.4061 0.4251
B Ak 177 177 177

sy . v o a s
A Y L fRikiE

* p<0.1, ** p<0.05, *** p<0.01 °
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wa 53 AR F KL A B BB R

94

R (1) (2) (3)
In Wind MAX ~ 0.0946%**  (0.0982%**  (,0883%**
In Max 24H  0.0494%%* 0.0977*

In_Sum MAX 0.0416%**  -0.0468
In PRESSURE  0.1921 0.1393 0.2721
RATE -0.0462 -0.0567 -0.0296
TPE 0.0917* 0.0930%* 0.0877*
KEL -0.0150 -0.0238 -0.0097
NTPC -0.0286 -0.0329 -0.0290
TYN -0.0655 -0.0783 -0.0563
HSZ -0.0301 -0.0344 -0.0280
ZMI -0.0210 -0.0200 -0.0254
TXG 0.0275 0.0251 0.0269
NTC -0.0129 -0.0118 -0.0174
CHW 0.0275 0.0246 0.0282
YUN 0.0151 0.0131 0.0173
CYI 0.0134 0.0150 0.0115
KHH 0.0011 0.0008 0.0022
TNN -0.0078 -0.0060 -0.0095
PIF -0.0068 -0.0113 -0.0013
ILA 0.1333**  0.1309* 0.1370%*
HUN 0.0671 0.0617 0.0722
PATHI1 0.0570 0.0690 0.0488
PATH2 0.0241 0.0269 0.0239
PATH3 0.1103%%*  0.1109%**  (.1]52%**
PATH4 0.0827*%*  0.0777%*  0.0900%*
PATHS5 0.0241 0.0213 0.0309
PATH6 -0.0343*  -0.0235 -0.0403*
PATH9 0.0434%*  0.0336* 0.0475%*
Constant -1.8503 -1.4629 -2.3858
R Square 0.5092 0.4971 0.5134
XS 177 177 177
r AP L Rl 5 * p<0.1, ** p<0.05, *** p<0.01 o
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A 54 e R FEI A L RERE

E Sk (1) (2) 3)

In Wind MAX ~ 0.1004***  0.1040%**  0.0911**
In_Max_24H 0.0568%** 0.1279**
In_Sum MAX 0.0469***  -0.0688
In_ PRESSURE -0.0678  -0.1239 0.0500

RATE -0.0779  -0.0889 -0.0534
TPE 0.1689**  0.1699**  0.1630%*
KEL -0.0500  -0.0607 -0.0423

NTPC -0.0328  -0.0384 -0.0334
TYN -0.0924  -0.1077* -0.0788
HSZ -0.0400  -0.0453 -0.0368
ZMI 0.0059 0.0064 -0.0006
TXG 0.0451 0.0418 0.0442
NTC -0.0048  -0.0042 -0.0115
CHW 0.0071 0.0033 0.0080
YUN 0.0385 0.0362 0.0418
CYI 0.0284 0.0303 0.0257
KHH 0.0043 0.0041 0.0059
TNN -0.0089  -0.0069 -0.0114
PIF -0.0259  -0.0309 -0.0179
ILA 0.1228%  0.1202* 0.1283*
HUN 0.0807 0.0745 0.0882

PATHI 0.0535 0.0678 0.0414

PATH2 0.0132 0.0168 0.0128

PATH3 0.1122%%%  (.1138%**  (,1195%**

PATH4 0.0742%  0.0688 0.0850%*

PATHS 0.0089 0.0063 0.0188

PATH6 -0.0426  -0.0295 -0.0515*

PATH9 0.0507**  0.0386* 0.0569**

Constant -0.1084 0.3120 -0.8966
R Square 0.5047 0.4906 0.5116
A 177 177 177
AP L REE 5 *p<0.1, ¥* p<0.05, ¥** p<0.01 -
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G- N S )

A -1 A KENINZR & P

LN A

FH (1) (2) 3) 4) (5)
In Wind MAX  1.62%** 2275 -7.56%** -8.37***%  -0.57
17.2m 38.61
17.2mxWind -17.17
20m -37.68%**
20mxWind 12.96%***
20.23m -38.61%%*
20.23mxWind 13.42%**
27.59m -13.39%*
27.59mxWind 4.32%
In_ Max 24H L31*** ] 11%** ] ,05%** 1.03%**  ].24%%*
In PRESSURE 1.41 -5.15 -6.41 -7.35 -4.59
RATE S3.63%¥*k D RTHER D QoHA* S 81F¥*k 3 Q8F**
TPE SQ21FFR D R4HEER D Q] Rk S2.84%**k D R4wkk
KEL S5.87FFk L 27Fk* 6. 28%** -6.18%***  _(,35%**
NTPC -1.98%** D JTREE D ATH** SQ.42%F*k D JRAHE
TYN -5.33%%*%  _5.66%*k* 5 65%** -5.60%** 5, 59%**
HSZ 2. 16%FF D BOFKE D TYHR** SQ2xEEk D JORHE
ZMI -0.80 -1.45%*%  -1.39%=* -1.33*%*  -1.34%
TXG 0.48 0.11 0.09 0.14 0.15
NTC 0.97 1.04* 1.11%** 1.27%* 0.77
CHW -1.47* -1.34%* -1.39%* -1.36% -1.40%
YUN -0.84 -0.32 -0.18 -0.11 -0.63
CYI 1.02* 1.22%%* 1.20%* 1.19%* 1.10*
KHH 0.20 0.42 0.41 0.39 0.37
TNN -0.59 -0.31 -0.32 -0.30 -0.46
PIF 0.56 0.95 0.94 0.92 0.82
ILA -1.98%* S2.05%** D (5H** -1.98%** D ] 7HxE
HUN 0.10 0.29 0.24 0.35 0.02
PATH1 -0.53 -0.10 -0.20 1.23 -0.62
PATH2 1.68*** (.23 0.14 0.04 1.22%%*
PATH3 2.43%**%  1,03* 1.00* 0.97* 1.81%%*
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PATH4 2.50%#* ] 5]%* 1.45%* 1.43%* 405

PATHS 1.07 0.77 0.60 0.80 0.92

PATHG6 0.11 0.70 0.96 0.97 0.19

PATHO 1.82%* 1.84%* 1.71%* 1.60** 1.86%*

Constant -9.71 -14.97 70.95 79.62 38.27

R Square 0.67 0.74 0.74 0.75 0.70
Num of Obs 177 177 177 177 177

49 L GECE % p<0.1, ** p<0.05, *** p<0.01 -

97

doi:10.6342/NTU202201556



GENSE EEE 5.5 ERE Jup AL L

I (1) (2) 3) 4) (%)
In Wind MAX  162.90*** -1475.92 -95.61 -163.23 -75.67
17.2m -5223.54
17.2mxWind 1922.09
20m -1956.96%**
20mxWind 611.28%**
20.23m -2149.52%**
20.23mxWind 684.58***
27.59m -1088.07
27.59mxWind 364.38
In Max 24H 96.22%** 78.82%** 87.15%%* 85.49%** 89 Tg***
In PRESSURE 327.84 -124.40 -117.23 -107.02 -403.87
RATE -128.27 -73.85 -103.37 -94.21 -59.28
TPE -13.61 -69.46 -67.80 -72.36 -79.11
KEL -16.94 -51.41 -71.44 -71.32 -56.05
NTPC -11.17 -50.29 -42.79 -46.73 -57.21
TYN -30.48 -55.78 -62.59 -63.75 -55.57
HSZ -37.42 -85.66** -91.30** -94.36**  -90.82%*
ZMI -15.35 -58.58 -58.87 -63.27 -75.49
TXG 45.78 15.31 16.19 13.16 11.21
NTC 146.56***  144.49%** 137.39%** 132.92%** 122 14**
CHW -53.40 -51.16 -55.82 -55.07 -42.86
YUN -1.68 32.15 8.27 14.45 23.23
CYI 220.91%* 235.20%* 242.779%* 241.35%*% 227 775%*
KHH 128.31%* 144.97** 152.16%*** 151.06***  147.66**
TNN 31.03 52.82 47.62 48.06 45.59
PIF 173.15%*  201.04** 194.65%* 197.68**  205.62**
ILA -94.04%* -104.53* -119.72%%* -118.52% -111.50*
HUN 51.96 57.66 57.53 53.07 43.23
PATH1 153.47* 195.61%* 250.50%%** 150.65* 140.83*
PATH2 63.09 -37.92 -6.13 -13.82 10.13
PATH3 111.50%* 14.91 35.18 27.88 47.27
PATH4 162.88%** 93.48 119.85%%* 111.20%* 112.28*
PATHS 37.34 19.86 69.91 41.39 17.23
PATH6 -103.20%* -58.14 -52.45 -49.34 -92.73%%*
98
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PATH9 27.11 23.03 76.72 68.69 35.74
Constant -3289.93 4222.48 610.33 727.78 2466.54

R Square 0.42 0.47 0.49 0.48 0.46

Num of Obs 177 177 177 177 1607

&Y 5 fR¥iciE 5 *p<0.1, ** p<0.05, *** p<0.01 o
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A 63 A B F DL R i PR Rk

U B (D) 2) 3) (4) ®)
In Wind MAX  0.09%** 1.88 -0.09 -0.13 -0.03
17.2m 3.93
17.2mxWind -1.63
20m -1.19%#*
20mxWind 0.38%***
20.23m -1.20%#*
20.23mxWind 0.42%%*
27.59m -0.28
27.59mxWind 0.11
In Max 24H  0.05%**  0.04***  (0.04***  (0.04***  (.05%**
In PRESSURE 0.19 -0.08 -0.07 -0.08 -0.27
RATE -0.05 -0.02 -0.03 -0.02 -0.00
TPE 0.09* 0.07 0.06 0.06 0.06
KEL -0.02 -0.03 -0.04 -0.04 -0.02
NTPC -0.03 -0.04 -0.05 -0.05 -0.06
TYN -0.07 -0.08* -0.08* -0.08* -0.08
HSZ -0.03 -0.05 -0.06 -0.06 -0.05
ZMI -0.02 -0.05 -0.05 -0.05 -0.05
TXG 0.03 0.01 0.01 0.01 0.01
NTC -0.01 -0.01 -0.02 -0.02 -0.03
CHW 0.03 0.03 0.03 0.03 0.04
YUN 0.02 0.04 0.02 0.03 0.03
CYI 0.01 0.02 0.02 0.02 0.02
KHH 0.00 0.01 0.01 0.01 0.01
TNN -0.01 0.00 0.00 0.00 -0.00
PIF -0.01 0.01 0.01 0.01 0.01
ILA 0.13%#* 0.13* 0.12* 0.12* 0.13*
HUN 0.07 0.08 0.07 0.07 0.06
PATHI 0.06 0.07 0.10%* 0.07 0.05
PATH2 0.02 -0.04 -0.02 -0.02 -0.01
PATH3 0.11%**  0.05* 0.06%** 0.06%** 0.08%**
PATH4 0.08%** 0.04 0.05 0.05 0.05
PATHS 0.02 0.01 0.04 0.02 0.01
PATHG6 -0.03* -0.01 -0.00 -0.00 -0.03
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PATHO 0.04** 0.05%* 0.07***  0.06%**  (0.05%*

Constant -1.85 -4.40 0.57 0.70 174
R Square 0.51 0.56 0.56 0.56 0.54
Num of Obs 177 177 177 177 177

sr A ¢ Ll % p<0.1, ** p<0.05, *¥** p<0.0] o
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A 64 G I F R L B i PR R

o (1) (2) 3) (4) (5)
In Wind MAX  0.10%**  2.91%* -0.13 -0.17 -0.05
17.2m 6.44*
17.2mxWind -2.63*
20m -1.39%**
20mxWind 0.45%%*
20.23m _1.50%%%
20.23mxWind 0.49%**
27.59m -0.41
27.59mxWind 0.15
In Max 24H 0.06***  0.05%**  (.05%** 0.05%**  (.05%**
In PRESSURE  -0.07 -0.38 -0.38 -0.38 -0.59
RATE -0.08 -0.04 -0.06 -0.05 -0.03
TPE 0.17%* 0.15%* 0.13* 0.13%* 0.13*
KEL -0.05 -0.06 -0.08* -0.08* -0.06
NTPC -0.03 -0.04 -0.05 -0.06 -0.06
TYN -0.09 -0.11* -0.11* -0.11%* -0.11%*
HSZ -0.04 -0.07 -0.07* -0.07* -0.07
ZMI 0.01 -0.03 -0.02 -0.02 -0.03
TXG 0.05 0.03 0.03 0.02 0.02
NTC -0.00 0.00 -0.01 -0.01 -0.02
CHW 0.01 0.02 0.01 0.01 0.02
YUN 0.04 0.07 0.05 0.05 0.06
CYI 0.03 0.04 0.04 0.04 0.03
KHH 0.00 0.01 0.02 0.02 0.02
TNN -0.01 0.00 0.00 0.00 0.00
PIF -0.03 -0.01 -0.01 -0.01 -0.00
ILA 0.12* 0.12* 0.11 0.11 0.11
HUN 0.08 0.09* 0.08 0.08 0.08
PATHI 0.05 0.07 0.11%* 0.07 0.04
PATH2 0.01 -0.06* -0.04 -0.04 -0.02
PATH3 0.11***  0.05 0.06* 0.05 0.07**
PATH4 0.07* 0.03 0.04 0.04 0.04
PATHS 0.01 -0.01 0.02 0.01 -0.01
PATHG6 -0.04 -0.02 -0.01 -0.01 -0.03
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PATH9 0.05%* 0.06** 0.08%** 0.07*** — 0.06**
Constant -0.11 -4.94 2.72 2.89 3.95
R Square 0.50 0.56 0.56 0.56 0.54
Adj R Square 0.41 0.47 0.47 0.47 0.45
Num of Obs 177 177 177 177 177
sr A ¢ Ll % p<0.1, ** p<0.05, *¥** p<0.0] o
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