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Double-triggered catastrophe put option with risk ratio and its pricing

LI Shilong, LIU Xi

(Insurance Institute, Shandong University of Finance and Economics, Jinan 250014, Shandong, China)

Abstract: In order to reflect both the impact of the accumulated catastrophe compensation loss of insurance companies on the exer-
cise returns of catastrophe options and the risk tolerance level of insurance companies, the risk ratios based on VaR is added into the
payment structure of ordinary double triggered catastrophe put options. Firstly, the pricing formula for catastrophe put options with
risk ratios is derived in the product probability space of finance and catastrophe; Secondly, the POT model is utilized to fit the distri-
bution of catastrophe loss based on the typhoon catastrophe data in China to display the thick tailed characteristics of catastrophic los-
ses; Finally, the Monte Carlo simulation method is used to analyze the sensitivity of the factors affecting the catastrophe put option
and the prices of the catastrophe put options with risk ratios are compared with those of ordinary catastrophe options.
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Fig.1 The histogram of typhoon direct economic loss and the graph of excess mean function
35 ¢
3.0 1y
W ——
25 b i ----mm- 95 AR IX ]

T RS BB R IRAETHE 75 €=82.487 8, B=0.366 1,

R

2.0

1.5

1.0 FYN e

0.5 r

IS

0 " 1 L L L " " n n " n 1
15 25 35 45 55 65 75 85 95 105 115125135 145 155165175185 195 205 215

B2 G EREFHR R Hill &
Fig.2 Hill chart of typhoon direct economic loss data
DR ST R s R (L, T L i SRR E A R BE— P B L ARG HL TR E 4 1 L, R
AT B B, R IR AR AG A BN B RS BCRIE RS Bl THE . A SRAG TR P 8 14 B (L
BRI U A BT e s ) I (R 5 Y . (BT 3 25t TR R T iSRS Al 4521 w] DL Hh IR
15 32.2 WS EAGTH AL L BARE |, #E— D UL e 32.2 VRN B 2 53k 1Y, JREIZB /KT T RJE S

R 5 (L AAF R ) S B THE, B 4 451 T B POT A& B 43 A2 Wi I, DLtk — 240 Hr POT #5141
GERBR S AMBER . Bl 4(a) (b)) 539020 P-P A Q-Q K, T LI th P-P KRS Rl T—4c Bk |,
Q-QEIBRA IS # BAm AN , AR B dE A 7E E R B, R T se B A 67 i 24001 s [ 4(¢) MEHK
R EIREGE R n, I O REAS BRI AL T 48 28 4340 I B0 DX I 5 R 4 () rh 2o B i 26 Al 111
B WA RER BT, i A2 Wi R 4 TR 2P Ui R iz H POT BERUX R E 1990—2019 4F[H] i
KBTI BRI G R A SRR TR I SR A (10) A5 B ARG 401

F(x)=1

78(,, 0.366 1
2190 82.959 0

el
(x—32.2)) o

(11)



553 1] ettt 4 Rl LR EG 3R AR & LI B IHA B 5 19

160
140 [
? 120 [
%) L
i 100
% 80T
60
40 -
2031 3I2 33 34 35 36 37 38
Y {E
0.8 (a) RIESHL
0.6 F
£
4 04}
0 L
-0.2 : : : : . : :
31 32 33 34 35 36 37 38
I
(b) IBIRZEL
K3 BIENRESESRS R EM TR
Fig.3 Modified stable estimates of scale and shape parameters
121 1000 1
s O v £ 800f , °
£ 08 : & o 7
b . R 600} o
R 067 2 = o
2 P = i
R 04) _@Wﬁﬁ s A0 5
= 02f ﬁwwww §h mm’/y&
0 M L L s s . ok s s L L .
0.2 0.4 0.6 0.8 1.0 200 400 600 800 1 000
EAY R W S FE 53 1 535K
(a) B IR R 50 R AT A Y ) PP & (b) ELICAR A 5 h SRFT A B (1 QQIE
/ 12 “1,‘
5 10f |
: ER
B =
% Ol
= = 4t
Ll Sk ]
O = i
200 400 600 800 1000
Ign X
(c) EHKE (d) PAEEE

K4 A RFEE 2 WK

Fig.4 Generalized Pareto fit distribution diagnostic map
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Fig.5 Catastrophe option prices with different parameters
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