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SRR ), R XA fid A b R 505 R SEAS BR BGHEAT 1 BB A, DU B 5 58 3 R AT X
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(1) AR i AR
Ty =inf{t > 0; X; > K1}; 4 Xy < K1, Th = o0;
Ty =inf{t > 0;Y; > Ka}; Y, < Ky, Th = o0;
T3 = min{7T1,T>};

T4 = maX{Tl, TQ}.



464 N MR et RV

(i1) 4 P kR RO
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=inf{t >0, X, > K1}; U Xy < Ky, Th =
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Ty =inf{t > 0; X, > K; HY; > K»}.
I AR S AR I & IR DME 2 Fly A, N

A= A(FV O, T, w Kl,Kg,Tg,T4)

Z Ce 0 + Z Ce % + w( Z Ce % 4 FVe_5T>

=1 =m

m—1<I3<m,n—-1<Ty<n

m . 1 T .
> Ce 0 4 = > Ce 0 4 FVe o7, m—1<Ty<m, Ty = oc;

i=1 W i=m

T .
ST Ce % 4 FVe T, T3 =00

Hdm=12---.T,n=12---.T, Hm < n; T AFEHFINYH, FV ~NHEE, 6 A
iﬁuz RNEEER Rk KN FEERMEE S C =FV.r; {2 >y,
Z Ce % = 0.

o BRGNPy, I8 ALEFG & KBS IR, Py 25T R RS HBLER
BUEZ FIEI3AEE, B Py = E(A) [0,

2) Xt s R AEAL 1O

A TR R A48, 225 SCHR [10] H ROBITFT R

R A TN T RATER G, 8% WAL — MR H B, B SPV. 2 ERBRA
FEORIS A R AW S T ELR RIS 2 )5, 1% PRI 2 7] il il 25T R ORIS 5 [RIHE A Y B 5 AR 2
I AR 7 1R ko PR SPV, ia it SPV kAT E R figs. BBz ki 2~ = i his 4y



%50 MR, 55 KRBT T 2 F0Hl R B R R R 8 it 465
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L*=L-Py+A, (3)
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(72 SPV B 5L RAT A N BIA B AT 72 (AR AL &
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HE = {[E(A)]* — E(A?) + 2E(A)E(L) — 2E(A - L)}/Var (L), (6)
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Y AR F(X) f G(Y) kX H TS, & A Copula BEUH IEA Copula BR#L.
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Copula F%( ZHUH 7 B
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Frank-Copula 0 = 3.9921 0.1269
Gumbel-Copula 0 = 1.5676 0.1355

IR 4 KIHE 45 R, Frank-Copula BRI~ 77 BREURE B 50y, BIHAA RBOR B iF, i
1% FH Frank-Copula #7525 M2 51 2 (R E5 43

5) BEEH
AR TR B R R AR BUIR M S B\ = 3.96 BVEAA Z3 A X — 4R AE, JFRI S



468 N RS 337 %
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PR e 8 DXL S P AR e A BB 2. 3Kt I A = 2 1 it 2 A B 22 S AR RO AT R PA R
A DAYt 5 AUR U D B Sk A RO 1 B AT

Jiabh, LRI 2 s Rl A T Ty % R i 2 i 22 5, T UACEL, A RO A ik A R
55 P R R U] Ffe g N 1) £ B — SR N R B I; TR SR AR AR, AR PR R R Y
it 2k 22 AF R RO P A RO ) i AT SRR SE N BEUR KR B . IXRBI IR E
KA I RIS (8] A — 55, H8A AN AR F 4 AL fih i R 38 A A 288300 PAY Al D 4 2 —
(R n 2R B o (R ()R — SR DR, IR AFESE RIS, S P AAHI T 4 8 LR
ST AR A PRI P9 fid A U 2 DO P58 T o 3[R DA 4 A fi A R R AR5
—EZ AR R BATCIZE, IR 158 ], TS 8 R I KU F AR AR B
W FEARBNEE 47, i UL ARG A i A RO R 5 T e

R4 T A1 Ty FORBLAULES IR, 7T ATHSRAS 3 = A AN FIAlCA RN R T A0 Ty JAEAN[R] I 1]
BN MR, S5 R ILEE 5.

x5 Z=MBAHMNT T3 F1 T, MEKESHE

oA A 7y e

i

P(O <T3<1,0<Ty < 1) 0.4918 0.4918 0.4079
PO<Ty<1,1<Ty<2) 0.1772 0.1395 0.1493
P(O <T3<1,2<Ty < 3) 0.0663 0.0715 0.0895
P(O <T3<1, Ty = OO) 0.0394 0.0718 0.1280
P(l <T3<2,1<Ty < 2) 0.1114 0.1114 0.0930
P(l <T3<2,2<Ty< 3) 0.0395 0.0311 0.0336
P(l <T3<K2, Ty = OO) 0.0238 0.0322 0.0480
P(2 <T3<3,2<Ty < 3) 0.0250 0.0249 0.0210
P(2< Ty <3, Ty = o) 0.0141 0.0141 0.0180
P(T = oo, Ty = ) 0.0117 0.0117 0.0117
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BT 2 /NI AT AN, E(A). E(A2) F1E(A - L) 2 Wl /5T LB % 5 i+ 515
2, T E(L) A Var (L) A7 L@ E—/NT5 R 4 R A S0 B A2 SR 3R A5 H b 3RATT AT DAAR 3]
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—IBRAERE 3 FIE 4 HEE R BRI O 7 BORTT 8, TS0 B R AT IR 0w RCR 1) 43 A
AP HE fl HER 1 P EAR AR X 4r). FRATAIIE, A5 [ fid A R0 2 2508 Ty 1R K
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TATFRIX L 73 22 HRAF B RIS 9% A5 77 7 S (0 R B0 IR M AR 24 fik 4 30 XU =44 )
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Study on Optimal Discount Coefficient of Multi-Event
Catastrophe Bonds under Risk Feedback Conditions

SUN Zhentao  YAO Dingjun
(School of Finance, Nanjing University of Finance and Economics, Nanjing, 210023, China)

CHENG Gongpin
(School of Economics, Nanjing University of Finance and Economics, Nanging, 210023, China)

Abstract: Due to the correlation between the trigger events of traditional multi-event catastrophe bonds,
investors are more likely to suffer losses and their returns are more volatile. In order to reduce the impact of
this disadvantage, taking earthquake catastrophe bond as an example, this paper reconstructs the payment
function of multi-events catastrophe bond considering risk feedback. Under the objective of maximizing
the hedging efficiency of insurance companies, we obtain the optimal discount coefficient of the cash flow
payment after triggering all risk events by Monte Carlo simulation. The results show that under the
new payment function, the expected return of investors increases and the volatility of return decreases,
which makes the bond more attractive to the market. Finally, we focuses on the analysis of the impact of
catastrophe triggering parameters on the optimal discount coefficient.

Keywords: CAT bonds; risk feedback; multi-events trigger; Monte Carlo simulation; hedging efficiency;
discount coefficient
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