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ABSTRACT

In the real world risk management practice, there are inconsistence in probability
between risk and loss, therefore by measuring the proportion of both factors is the way of
making the most suitable process order and decision. At present, catastrophe losses are
transferred not only apart from insurance and reinsurance the market but also risk dispersion

mechanisms is reconsidered when issuing catastrophe bonds..

The research information is from the direct economic loss data which caused by
earthquake and typhoon in Taiwan. By using Cox & Pederson’ s models of catastrophe
bonds, the historical simulation and normal distribution estimation method to set up the
degree of loss, interest recovery rate and principal recovery rate of the different catastrophic

models and the impact of the price to the sensitivity analysis.

From the empirical findings, the purchase cost of the earthquake is higher when buying
the same setting value of catastrophic bonds. With regards to the average lost, typhoon will
cause serious disasters than earthquake. Comparing with earthquake catastrophic bonds, the

typhoon catastrophic bonds will be affected more by the change of the debt recovery rate.

Key word : Sensitivity analysis , Catastrophe Bond, History Simulation Method, Normal
distribution estimated Method.
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k=0,1,--T} » LR t=0 chif # V(c) 5 °

ww=im&m%w) (% 15)

-21 -



LA
NS

Vic)a R F =0 F % % £ -

BOk): 5 3fp- =~ PP Ak AFEFt=0HELEEHE-
c(k) 3 P t=0> $3 A KPFH b %7 L 2 R g E P ¥
]’é’_o

o

PR RT UG AE D EPPRAREGEND L

CHEAEK o B AR R T @

il

(\,

)

IR @ Y o F RS 0 HHE U N2 P R 2

FWmbEin Ry (k) FELFE AR Y P LA E s LD A E
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1996 1387 553 3,908,200.10 4,056,711.70
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2001 2726 833 2,244,922.40 2,240,396.60
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2003 462 12 314,839.60 314.839.60
2004 386 608 1,265,973.50 1,281,165.20
2005 0 186 1,624,291.50 1,643,783.00
2006 15 9 132,737.10 134,329.80
2007 85 165 1,333,394.70 1,349,339.50
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1992 0 0| 118.9 0
1993 0 0 0| 118.9 0
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1998 183 33 118178 | 101.2 119596
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2004 0 3 3160.75 | 101.9 3220.8
2006 28 81 14972.34 | 105.0 15512.8
2009 0 3 82.11 | 109.6 90
2010 19 4 65863 | 101.2 66653.35
2011 0 0 0| 92.81 0
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50 0.006452
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<O P TERE LR EEAR R blde o # Y fre B etk
FERH > TORET R AR T SN LR REE 0 dok 6

S-PRdL | S0l | raE P0Gl | FERE | BRL g8 A
0.943 0.89 68.525 70.358 0.65 0.9576%
0.943 0.89 67.983 69.816 -0.542 -0.7910%
0.943 0.89 69.500 71.333 1.517 2.2314%
0.943 0.89 67.875 69.708 -1.625 -2.3381%
0.943 0.89 67.875 69.708 0.000 0.0000%
0.943 0.89 67.875 69.708 0.000 0.0000%
0.943 0.89 67.875 69.708 0.000 0.0000%
0.943 0.89 67.875 69.708 0.000 0.0000%
0.943 0.89 67.875 69.708 0.000 0.0000%
0.943 0.89 68.145 69.978 0.27 0.3978%
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B-oWEL [ o p gL | AEESzHGL [ GEGHE | GRL | REFe
0.943 0.89 68.813 70.646 0.938 1.3631%
0.943 0.89 69.688 71.521 0.875 1.2712%
0.943 0.89 70.359 72.192 0.671 0.9629%
0.943 0.89 70.883 72.716 0.524 0.7448%
0.943 0.89 71.302 73.135 0.419 0.5911%
0.943 0.89 71.643 73.476 0.341 0.4782%
0.943 0.89 71.924 73.757 0.281 0.3932%
0.943 0.89 72.158 73.991 0.234 0.3253%
0.943 0.89 72.355 74.188 0.197 0.2730%
0.943 0.89 72.521 74.354 0.166 0.2294%

E KA EAABURIE A« [F A
&35 Cox & Pederson % 1997 & 4% M F & i ¥ 2§ #
B AOE XF S AU AL BFA RN LT

B 4o

Y

VT P BT HF
SRR ER IR

I

V(c)= SB(O,t)[achc(l—a)xPz(Lt < M|La)]

=1
+B(0,T)[(B+ac)+(1+c(l1-a)- B)x (L, < M|L))]
#Y s B(Ok) cra~ fE4HEiiwd - ELFEERHA -

TIHRPEUGEERERET  ELGFE2RHE REEPFEELE LA

WAAEE R e H PG S o

|
v
G
[l
3

AP IHHERFEROF IRV ENGIEE  BRFEARBER S
ERFLAHFF 5

(1) #7438 58,0008 %~ ;(2) A& 4155 20% 14232 ;5(3) n%
Thl SHAAPHERF(4) &P 5 1850 5(5)F4am  TFEDL LIS
BWS50mA(6) Ed F A A LIBOR4 05%:(7) B A5 1% = L&t dfi-=;
(8) # 3 (X&) flFEai 6%;(9) %1414 5 LIBORH0.5% -

WP AFAE LR SR s TREFPAFE LERHE CRELSE RS LR
hH - fgga 3 o

AFT G AR A 47 %% Cox & Pederson #1997 & 4 MM E W X W #7
Frefp tARRE A ERYEF S JILer t FEALE-F LR TERT R
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RERRTEEH ER TS

T A (L% 3N) g T MR
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V)= iB(O,t)[ac +ce(l-a)xP(L, < £|LD)]

=

1

+B(O,D(B+ac) +(1+c(l-a) - f)x (L, < M|L,)]

=%

BB R

AN L AN

&8 EEMEAIBE BKIEE B EAAN %
WaAaE(R~) 4P FEHRE) oA () e g AL
5 0.154839 70.358 0.65 0.9576%
10 0.012903 69.816 -0.542 -0.7910%
15 0.012903 71.333 1.517 2.2314%
20 0.000000 69.708 -1.625 -2.3381%
25 0.000000 69.708 0.000 0.0000%
30 0.000000 69.708 0.000 0.0000%
35 0.000000 69.708 0.000 0.0000%
40 0.000000 69.708 0.000 0.0000%
45 0.000000 69.708 0.000 0.0000%
50 0.006452 69.978 0.270 0.3978%
R [ERMERSRERREE R ERAE A
FARR(RL) |2 sk FE R B AL(R) gHF A
5 0.22360495 70.646 0.938 1.3631%
10 0.21602870 71.521 0.875 1.2712%
15 0.19724962 72.192 0.671 0.9629%
20 0.17915698 72.716 0.524 0.7448%
25 0.16328977 73.135 0.419 0.5911%
30 0.14960665 73.476 0.341 0.4782%
35 0.13779593 73.757 0.281 0.3932%
40 0.12754054 73.991 0.234 0.3253%
45 0.11857109 74.188 0.197 0.2730%
50 0.11066931 74.354 0.166 0.2294%

Beh 8k 9B FEUSE T I
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P
f
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L fow o 5 {#ﬂi%*‘?i&i THE L EFAF S FERTHT BRI L
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t=1

+B(0,T)[( +ac)+ (1 +c(l-a) - B)x B (L, < M|L,)]

R 10 [FESAEEHAIFS W bE R B SR E AR R B

A w e X FAmS FEHRCE) L) g A
0.1 0.0323 69.70984819
0.2 0.0323 69.71212543 0.00227724 0.00367%
0.3 0.0323 69.71440267 0.00227724 0.00367%
0.4 0.0323 69.71667991 0.00227724 0.00367%
0.5 0.0323 69.71895715 0.00227724 0.00367%
0.6 0.0323 69.72123439 0.00227724 0.00367%
0.7 0.0323 69.72351163 0.00227724 0.00367%
0.8 0.0323 69.72578887 0.00227724 0.00367%
0.9 0.0323 69.72806611 0.00227724 0.00367%
1.0 0.0323 69.73034335 0.00227724 0.00367%
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& 11 [HEASTHEIF S HE b R EE R E AR HI R

F A rw b F 4 F X W) WA (R) BhE A
0.1 0.142122 69.71759096
0.2 0.142122 69.72761096 0.01002 0.01437%
0.3 0.142122 69.73763096 0.01002 0.01437%
0.4 0.142122 69.74765096 0.01002 0.01437%
0.5 0.142122 69.75767096 0.01002 0.01437%
0.6 0.142122 69.76769096 0.01002 0.01437%
0.7 0.142122 69.77771096 0.01002 0.01437%
0.8 0.142122 69.78773096 0.01002 0.01437%
0.9 0.142122 69.79775096 0.01002 0.01437%
1.0 0.142122 69.80777096 0.01002 0.01437%
#2100~ 11 cndicdp § B > J‘zﬁiljﬂ,ég Jew rt FE G X G RO Ao 2

69.90

69.87

69.84

69.81
& 69.78
?; 69.75
o 69.72

69.69

69.66

69.63

69.60

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
fEEE

—W- mfhihs —— EEEIEA

B2 S ] bl AR B R 5 (A Y B 1

Do EF A e F A F X S o B L
S LE S o Tt BRI A DT R AR R R
FERBF2ORMGAFFLRIPZFOATEF PR T -

hREXEFRFLIFE G TEFTHD EFUERAEEP EALEN

BH RIS S s .
7-1

V(e)=> B(0,H[ac+c(l-a)x B(L, <M|L)]

t=1

+BO. (B +ac)+(+c(l—a)- B)x P, (L, <M |L)]
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F 12 [BHfEEHEIAS R b 2R 0 E 5 E R AR %
hhefer s | A RS | ScHEArAE | G ERBE ¥ B8 A
0.1 0.0323 84.93815364 | 86.77115364
0.2 0.0323 85.20935067 | 87.04235067 | 0.27119703 | 0.3116%
0.3 0.0323 85.4805477 87.3135477 | 0.27119703 | 0.3106%
0.4 0.0323 85.75174473 | 87.58474473 | 0.27119703 | 0.3096%
0.5 0.0323 86.02294176 | 87.85594176 | 0.27119703 | 0.3087%
0.6 0.0323 86.29413897 | 88.12713879 | 0.27119703 | 0.3077%
0.7 0.0323 86.56533582 | 88.39833582 | 0.27119703 | 0.3068%
0.8 0.0323 86.83653285 | 88.66953285 | 0.27119703 | 0.3059%
0.9 0.0323 87.10772988 | 88.94072988 | 0.27119703 | 0.3049%
1.0 0.0323 87.37892691 | 89.21192691 | 0.27119703 | 0.3040%
£ 13 [HEMEHEIA SR H R E E 5 E AR %
Apejorid | A tes | Sowpiede | BEGE | GRE | wEFe
0.1 0.142122 17.03104239 | 77.37915220
0.2 0.142122 25.66589197 | 78.33377916 | 8.63484958 | 0.314007182%
0.3 0.142122 34.30074155 | 79.28840614 | 8.63484958 | 0.238969152%
0.4 0.142122 42.93559113 80.24303312 | 8.63484958 | 0.192877540%
0.5 0.142122 51.57044071 81.1976601 | 8.63484958 | 0.161690884%
0.6 0.142122 60.20529029 | 82.15228708 | 8.63484958 | 0.139185808%
0.7 0.142122 68.84013987 | 83.10691406 | 8.63484958 | 0.122180075%
0.8 0.142122 77.47498945 | 84.06154104 | 8.63484958 | 0.108878006%
0.9 0.142122 86.10983903 | 85.01616802 | 8.63484958 | 0.098187068%
1.0 0.142122 94.74468861 85.97079500 | 8.63484958 | 0.089408327%
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&*Fi?%%ﬁ%@pz’EQﬁﬁmiiﬁ%%ﬁ%&’ﬁwﬁﬁﬁﬁlﬁk
ﬁﬁwa AR EARR o AR FIE AR S JI L e r A g g
AﬁZkEkﬁFx@“%ﬁé RE A o L AT ER (1) AEHF A F
520%0(2) BEOL SHFIAPLERF (3 RGP F ISR o (4) BLE 1%

lﬁluA.‘_ 1‘}—‘4’(5)?};’;(}‘ )'H'F)-r/{f; 6% o
(—) BUEIARREREOE (L
AEE PR L Y LT RRRIS SRR R s

Vie)= Ti B(0,0)[ac+c(l-a)x P(L, < M|L)]

t=1

+B(0.1)[(B+ac)+(+c(l-a) - B)x P(L, <M|L)]

xR 14 [ESREHARRERAEEARFEENM G (HE)

AR (=) A s FEHR(R) | BRi(x) | %85 s
5 0.154839 70.358 0.65 0.9576%
10 0.012903 69.816 -0.542 -0.7910%
15 0.012903 71.333 1.517 2.2314%
20 0.000000 69.708 -1.625 -2.3381%
25 0.000000 69.708 0.000 0.0000%
30 0.000000 69.708 0.000 0.0000%
35 0.000000 69.708 0.000 0.0000%
40 0.000000 69.708 0.000 0.0000%
45 0.000000 69.708 0.000 0.0000%
50 0.006452 69.978 0.270 0.3978%
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R15 [ERMEFAIRERSERERERFEBOM G (BRE)

FAAR(GRA) | 2 ¥R ¥ L) XA
5 0.008333 69.742553 1.867983 2.752%
10 0.008333 69.777536 0.034983 0.0502%
15 0.016667 68.084139 -1.693397 -2.42685%
20 0.000000 67.87457 -0.209569 -0.3078%
25 0.016667 68.224419 0.349849 0.51543%
30 0.000000 67.87457 -0.349849 -0.51279
35 0.016667 68.364358 0.489788 0.7216%
40 0.008333 68.154332 -0.210026 -0.30721%
45 0.000000 67.87457 -0.279762 -0.41048
50 0.125000 73.122191 5.247621 7.73135%

d o 14~ & 15, 7 00 #-a f L (T .

74
7 /’
72 /
N /
70 %\ = = = = = l7/.7
- ~ /
68 e — T
67
66
65

5 10 15 20 25 30 35 40 45 50

—n—HhE —e—

B4 HEEEEERFEROMG

KR 4P T 2R RE R FIEEREEE OV N EFRKLE L
AR PHA 0 REE LGRS L Ao a B FEHARLEDE LG X
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PlLfer 5 AHEFLRUNE CTAFA P FERTET n e geql L
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V()= TEB(O, Hlac +e(l—a)x P (L, <M|L)]

t=1

+BO0.7)[(B+ac)+(1+c(l-a) - B)x P(L, <M |L))]
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[ 52 Al 5 A TAS e (5] R AR B AR 2 AR AU BR % (HERE )

Riferan s | fasy FEgR() | BHi(=) | ®BgAw
0.1 0.0323 69.70984819
0.2 0.0323 69.71212543 0.00227724 0.00367%
0.3 0.0323 69.71440267 0.00227724 0.00367%
0.4 0.0323 69.71667991 0.00227724 0.00367%
0.5 0.0323 69.71895715 0.00227724 0.00367%
0.6 0.0323 69.72123439 0.00227724 0.00367%
0.7 0.0323 69.72351163 0.00227724 0.00367%
0.8 0.0323 69.72578887 0.00227724 0.00367%
0.9 0.0323 69.72806611 0.00227724 0.00367%
1.0 0.0323 69.73034335 0.00227724 0.00367%

[FE S Al 5t IA RIS W B EE R BE R 25 (AR AU BR 2 (B )

Ghfrars | Ams FEpt() | G#i(x) | #6F A~
0.1 0.1212 69.71611589
0.2 0.1212 69.72466084 0.0085449 0.012245%
0.3 0.1212 69.74175068 0.0085449 0.012245%
0.4 0.1212 69.75029558 0.0085449 0.012245%
0.5 0.1212 69.75884084 0.0085449 0.012245%
0.6 0.1212 69.76738538 0.0085449 0.012245%
0.7 0.1212 69.77593028 0.0085449 0.012245%
0.8 0.1212 69.78447518 0.0085449 0.012245%
0.9 0.1212 69.79302008 0.0085449 0.012245%
1.0 0.1212 69.80156498 0.0085449 0.012245%

d 216 & 175 7 A 48 IR 7 H o
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V()= TEB(O, Hlac+c(l-a)xB(L, <M|L)]

t=1

+BO. (B +ac)+(+c(l—a)- B)x P (L, <M |L)]

® 18 [BRMEEHAIFSWEEREFFEENMG (HE)
hpofr ¥ (AT [ SoBginiE | FEGHR BRZ [ ®Rgar
0.1 0.0323 84.93815364 86.77115364
0.2 0.0323 85.20935067 87.04235067 | 0.27119703 0.3116%
0.3 0.0323 85.4805477 87.3135477 0.27119703 0.3106%
0.4 0.0323 85.75174473 87.58474473 | 0.27119703 0.3096%
0.5 0.0323 86.02294176 87.85594176 | 0.27119703 0.3087%
0.6 0.0323 86.29413897 88.12713879 | 0.27119703 0.3077%
0.7 0.0323 86.56533582 88.39833582 | 0.27119703 0.3068%
0.8 0.0323 86.83653285 88.66953285 | 0.27119703 0.3059%
0.9 0.0323 87.10772988 88.94072988 | 0.27119703 0.3049%
1.0 0.0323 87.37892691 89.21192691 | 0.27119703 0.3040%
®19 [BREHAIFSWEEREFFEENMG (BER)
Apafr i d [ FAmS [scpgieis [ GEAE % e L $H g A
0.1 0.1212 75.48702956 77.32002956
0.2 0.1212 76.38253390 78.21553390 | 0.89550434 | 1.1449%
0.3 0.1212 77.27803824 79.11103824 | 0.89550434 | 1.1320%
0.4 0.1212 78.17354258 80.00654258 | 0.89550434 | 1.1193%
0.5 0.1212 79.06904692 80.90204692 | 0.89550434 [ 1.1069%
0.6 0.1212 79.96455126 81.79755126 | 0.89550434 | 1.0948%
0.7 0.1212 80.8600556 82.69305560 | 0.89550434 [ 1.0829%
0.8 0.1212 81.75555994 83.58855994 | 0.89550434 [ 1.0713%
0.9 0.1212 82.65106428 84.48406428 | 0.89550434 [ 1.0599%
1.0 0.1212 83.54656862 85.37956862 | 0.89550434 | 1.0489%
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