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Synopsis

In this note, we discuss method of loss valuation technique to earthquake disaster, and

Catastrophe risks, to propose valuation technique with cost benefit analysis of earthquake

disaster prevention effect of road infrastructures. With this technique, we carry out case-study.

Key Words : earthquake disaster prevention effect, disaster prevention planning, seismic hazard,

catastrophe risks, seismic design, cost benefit analyasis
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54 | 0t S B P AT /R 31 15 6.8]- 0.2 6000}~ i
55| M\ 1L IR 33 15 6.8~ 0.5 2400]-
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. 56| 55 I SV BF 5 kT /8 447 26 7.2]A 5 410]-

57| KR — BIRITR #F 15 6. 8]BC 0.1 12000}~

58| = v i A 1 6.6|B 0.5 1700}-

59 F R 18 6.9)C 0.05 29000/{-
60| E13T 7 T R HE 17 6.9{C 0.05 - 27000]-
61| R0 LT - - - - -

62| W8 )11 45K oo o 29 7.3]- - 2300 10000

631K - BRIl 10 6.5|BC 0.1 7900]-

64| BIAS I B 38 7.5[A 5 600 300

65 | #A ik ok 7 15 6.8|c 0. 05 24000{-

6|8/ B 12 6. 6/BC 0.1 9500]-

[ 2 20 7}- 0.4 4000~

68| 4t — HEBRMTIR 4 20 [E 0.25 6400 72

(L6l =] 20 7]- 0.2 7900(-

10|84 8 13 6.7]C 0. 05 * 21000}~

ST BT 33 ~1.3]- - 10000 20000
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13| B AwE L 11 6. 6B 0.5 1700]-
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T R (dEEd) 8 6.3]- 0.3 2100}-

18|44 - LRI 14 6.7]- - 1900 1500]

NI L 11 6.5]- - 1600 2300

30| #hHE — A — AN I R 2t 25 3]- - 3000 3000

81{FHIR N 5 30 7.4]- - 1200 70

82|{E M) 58 1.8]- - 300 156

83| R LI 12 6.6[B 0.5 1900]-
843~ BNTE B 20 7|A 5 320]-

85| FR 1Lt 23 7.1{BC 0.1 18000]-

86| B 48 Fr R I R A 12 6.6]- 0.5 1900]-

87 EP AT 4% b ph kb R At 24 7.1)- 1.4 1400}~

88| A& LI I 14 6. 7JC 0.05] - 22000[-

89LE AL R & 16 6.8B 0.5 2500]-

90| B HNIF O W R & 80 8- - : 1500 2100

91| HES N 10 6.5|BC 0.1 7900]-

92 [ %5 X 1L I 15 6. 8|8 0.5 2400}

93| BT 15 6.8]- 0.5 2400|-

94| HERMT IR # 18 6.9]- 0.1 14000}-

95 IR SN — i bt R U T IR 150 8|~ - 1000 1241

96] % 2 E TR & 29 7.3]BC 0.1 23000(-

Y| RZ L EER 16 6. 8/BC 0.1 13000|-

98| eI aty 54 7.7|AB 1 4300]-

99 kit )11 57 61 7.8[- - 2500 140
100| EAFIF B & 27 17.2]- - 3600 4700
101 %6 LI R & 43 1.1 - 4000]-
102|F AW CERNTE) 49 7.7 - 3000 6500
103 R IR 417 (RiTAg T ) 57 7.8]- - 4000{ . 28000
1041 {3 78 RO ST I 1 44 27 7.2|B 0.5 4300]-

105 | st o B i MR 7 L b P RO R 4 110 8.2(B 0.5 17000}~
106]Zs B M R 55 25 7.2|AB 1 2000/-
107|565 — A IT R 87 50 7.7|- 6 660~
108 N ER T 43 7.6]- 0.6 5700]-
109189 )11 bt 46 7.6/8 0.5 7300]-

110] E1 0517 R 37 11 6.6{AB 1 870]-

M EZ A 14 6.7[B 0.5 2200]~
12| BT 7 0 R 68 7.9[- - 1800 400
NREETT 13 36 7.4[B 0.5 5700]-
4| RTS8 26 7.2[B 0.5 4100[-

115 | BRI — %5 B LT 76 8[B 0.5 12000}-
1165 HT R 10 6.5[B 0.5 1600]-

117 S 9 5 20 7|BC 0.1 16000]-
18| HEFwE 14 6. 7/BC 0.1 11000}-
11948~ RUE 10 6.5[B 0.5 1600/~
120) 5 FUHT R 17 6.9[BC 0.1 14000]-

121 B3 Jb o e 44 18 6.9|B 0.5 2900]-

122] B4 B b T o 29 7.3]8 0.5 4600]-
123 ] ik KT 247 16 6.8]- 0.08 16000}~
124|553 B BP0 47 79 58 26 7.2[- - 5000 6900
125|573 B¢ S B 17 e 215 SRR 30 7.3]- - 3000 4300

126 ] S35 1L T A 47 22 7.2]- - 3000]-

127 B R 485 73 7.9/AB ] 5800 1000
128| A - BB R I 26 7.2]- - 2000 2000
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F2-4 BRELENY TSR —2TOMB—K

T— N0 |[BTM ] BRAM i R & R (/year) = (km ] — o No. | /M ] BAM ] R E R (/year) T (km
101 -8 5] 8.2 1. 29 T0[101 F )& — 5] 8.7 1.83 50. 7
0 L08 5 8.5 7. 52 0 NG 5 8.5 1.51 48.6
103 Flg 5 3 0.773 1103 7 )8 5 8 1.37 47.9
104508 5 7.8 0.538 10[104 ~ /8 5 7.8 3. 44 55.4
105.L8 5 8.5 1.6 13.2 105“% 5 3.5 2.56 49.9
06 L |2 5 8 1.86 10. 6J106 | 5 3 3.0 48 [
107 E g 5 7.3 0.349 T 5 7.3 0. 6638 63
108 L8 5 7.3 0. 041 T0J108 F 5 7.3 0.014 10
109 L/d 5 7.5 0.512 TO[T09 F 5] 1.5 311 1.8
1T0.E 51 7.3 0. 24 10J1107 5| 7.3 0.08 13.38
1118 5 7.6 0. 886 T0JtIT R 5 7.6 0.034 55
112 5 7.5 0.712 10.8[112 F )8 5 7.5 0.21 46.9
T3L8 5] 7.4 0. 435 o3 F 5 7.4 1.22 56.3
114 L 5 7.5 0.25 1L.9JT14 R 5 7.5 0.463 61,8
115E08 5] 7.3 0.367 R N 5[ 7.3 7.06 53.4
[T6EE_ 5 7.3 T.66 10.5]116 F 5] 7.3 0. 388 16.7
117 E8 5] 7.8 0. 286 11.9[T17 F 5 7.8 0.223 50
113 ER8 5[ 7.5 0. 341 T N 5] 7.5 0.128 0.3
[I9ER_ 5 7 0. 236 T WERSER 5 7 0.225 55. 2
120 F ) 5 7 0.296 To[i20F 5 7 0. 259 46.4
12T Eg 5] 7.5 0.035 OJI2TFE 5] 7.5 0. 061 40. 7
127 L8 5 7.8 0. 152 10.5]122 F 51 7.8 0.027 52.7
EERS D 5 7.8 0.111 0J123F 5 7.8 0.129 537
124 F g 5l 7.3 0.483 i 5] 7.3 0.036 33.9
125 L8 5| 7.4 .13 10[125°F 5| 7.4 0.092 39.7
126 /8 5 7.3 0.142 19. 1J126 F 5 7.3 0.047 15.4
ViR 5] 7.8 .17 10]127F 51 7.8 1.96 471
128 L8 5 8 0.401 10[128°F 5 8 T.21 59.5
129 F 5 8 0.532 10[125°F 5 3 0.426 58
13008 5 8 0.568 10J130F 5 3 0.55 54,7
13T ERE 5 7.3 0.123 10§131°F 5 7.3 0 0
%32 5] 7.3 0.416 10]132 F 5 7.3 0.019 30
133 5 7.3 0.128 10J133 F 5 7.3 0.076 6.8
e 51 7.3 0.192 T0]134 5 - 7.3 0. 081 69. 2
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H7 6,959,275 3,356,316 2.07
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- H12 6,917,094 3,796,665 1.82
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BROWBRICRERIIXIDN5&FIT, #%. LIBOR K ERBINDHFIRTHREINS, LIBOR & 13,
ERR RIS ORAEL 25 SFIT, Cat Bond DHIE. (EFEN B TOEMIEH LIBOR 44D HFlIC
2%, BNSEOEMBIFEE LIBOR KERESNDZEFZLUET D&, BEOHBKEN, HHEOD
ZM CatBond KBWFB VAT TVITLTH B, .

CatBond KDWTHHIAEKZRZE LD HDER 4-21Z7RF . BN D Cat Bond RITHEHICHIT S, &
NESFEOEMPIFMHE CrERIIHT2EE). LRELH, R, BNSEOERMYGHEELRESRE
DL aZRLZBDTH D, LRESFNIFEY 5.00% /5, HNSEHFHEITEY 087%/4F (HMEELD

TRICHT BEE) Lol

#& 4-2  CatBond DHEH|—&

No. | Date of Issue Cat Type Sponsor ls(s;;i;;e Coupon Pe}'ils lns;:::;zrltlsk Ex[;lc’:;led E’::::Sl A;traot;h a

1 [February-94 Hannover Re 85.0

2 |May-96 AlIG 25.0 Property

3 |October-96 RLI Insurance 50.0

4 |January-97 Portfolio of Risk |Hannover Re 100.0 Various

5 |January-97 Portfolio of Risk {St. Paul Re 68.5 Various

6 |February-97 Horace Mann 100.0

7 |March-97 Reliance | N/D Property, Launch, Aviation, Marine

8 |April-97 Winterth 269.0 Catastrophic Auto Loss

9 |June-97 U.S. Hurricane  JUSAA 4770 East Coast Hurricanes

10 }July-97 La Salle Re 100.0

11 [August-97 U.S. Earthquake [Swiss Re 137.0 CA Quake -

12 [December-97 |Japan Earthquake [Tokyo Marine & Fire 90.0 | LIBOR+4.30%] Tokyo Quake Parametric 0.70%] 0.37% 1.01% 6.14
13 [December-97 |Japan Earthquake [Tokyo Marine & Fire 10.0 | LIBOR+2.06%] Tokyo Quake Parametric 0.00% 0.00% -

14 [January-98 Reliance II N/D Property, Launch, Aviation, Marine

15 [February-98 |U.S. Hurricane Centre Re 83.5 FL Hurricanes

16_|April-98 Japan Earthquake |Mitsui Marine & Fire Japan Quake -

17 |June-98 Japan Typhoon |Yasuda Fire & Marine 80.0 § LIBOR+3.70%]|Japan Typhoon Indemnity 0.88%] 0.84% 0.94%)| 4.20
18 |March-99 USF&G 24.3 ] LIBOR+4.00% 0.42%)] 042% 9.52
19 {March-99 USF&G 20.0 § LIBOR+8.25% 2.84%) 11.50% 2.90
20 {April-99 U.S. Earthquake |Kemper 80.0 § LIBOR+3.69%| Midwest Quake Indemnity 0.50%F 0.44%) 0.96% 7.38
21 |April-99 Portfolio of Risk |Sorema 17.0 § LIBOR+6.00%)| Eurc Wind, Japan Quake, Japan Typhoon _|Indemnity 0.63%} 0.45% 0.84% 9.52
22 |May-99 Japan Earthquake |Oriental Land 100.0 | LIBOR+0.75%| Tokyo Quake/Credit Risk Parametric 0.00% 0.00% -

23 |May-99 Japan Earthquake |Oriental Land 100.0 | LIBOR+3.10%| Tokyo Quake Parametric 0.42% 0.62% 7.38
24 |June-99 U.S. Hurricane __[Gerling 80.0 | LIBOR+4.20%)] East Coast Hurricanes Indemnity 0.45%} 0.33%]) 0.60% 9.33
25 |June-99 USAA 200.0 ] LIBOR+3.66% 0.44%f 0.26% 8.32
26 _|October-99 U. S. Weather Koch 21.6 | LIBOR+15.70%| US Weather/Temperature Index 4.45%) 050%| 12.10% 3.53
27 |October-99  |U. S. Weather Koch 23.0 ] LIBOR+8.70%] US Weather/Temperature Index 0.30%] 0.07%| 0.50% 29.00
28 |October-99 Portfolio of Risk |American Re 50.0 | LIBOR+2.95%| US Hurricanes, Midwest & CA Quakes [Modeled Loss 0.17%] 0.17% 0.17% 17.35
29 |October-99 Portfolio of Risk |American Re 126.8 | LIBOR+5.40%| US Hurricanes, Midwest & CA Quakes [Modeled Loss 0.63%] 0.49% 1.10% 8.57
30 |November-99 |Japan Earthquake |Gerling 100.0 | LIBOR+4.50%)] Tokyo/East Tokai Quake Indemnity/Modeled Loss 0.75%] 0.32% 1.00% 6.00
31 |March-00 U.S. Earthquake [Lehman Re 145.5 | LIBOR+4.50%| CA Quake Index 0.73%] 0.47% 1.13% 6.16
32 {March-00 Portfolio of Risk {Scor 70.0 § LIBOR+2.70%] Euro Wind, US Quake, Japan Quake Indemnity 0.11%] 0.05%} . 0.15% 24.55
33 |March-00 Portfolio of Risk {Scor 300 | LIBOR+3.70%|Euro Wind, US Quake, Japan Quake Indemnity 0.23%] _0.19%] 0.29% 16.09
34 |March-00 Portfolio of Risk |Scor 100.0 | LIBOR+14.00%] Eurec Wind, US Quake, Japan Quake Indemnity 3.24%| 1.90% 5.47% 4.32
35 [May-00 U.S. Hurricane _ [State Farm 37.5 | LIBOR+7.00%| FL Hurricanes Indemnity/Modeled Loss 1.46%| 0.99%| 2.08% 4.79
36 [May-00 U.S. Hurricane __ [State Farm 52.5 | LIBOR+4.56%| FL Hurricanes s | 0.63%] 038%] 0.99% 7.24
37 |June-00 U.S. Hurricane  [USAA 200.0 § LIBOR+4.10%] East Coast Hurricanes Indemnity 0.54%] 031%] 0.95% 7.59
38 |July-00 U.S. Hurricane  [Vesta Insurance 41.5 | LIBOR+4.63%| NewEngland/Hawaii Hurricanes IndemnityModeled Loss | 0.70%] _ 0.56%]  0.87% 6.61
39 |November-00 |Portfolio of Risk |Allianz 41.0 | LIBOR+2.60%]France Wind, Monaco Quake Pametric 0.22%f 0.19%]| 0.28% 11.82
40 |November-00 [Portfolio of Risk |Allianz 88.0 | LIBOR+5.85%]| France Wind, Monaco Quake Pametric 1.16%] 0.94% 1.47% 5.04
41 |December-00 |U.S. Hurricane  |Munich Re 159.0 | LIBOR+6.50%} New York/Miami Hurricanes Pametric 1.27%] 1.08%| 1.46% 5.12
42 |December-00 |Portfolio of Risk |Munich Re 129.0 § LIBOR+7.50%] CA Quake, Euro Windstorm Parametric/Index | 1.34%]| 1.07% 1.69% 5.60
43 [February-01 JU.S. Earthquake |Swiss Re 100.0 | LIBOR+5.10%|] CA Quake Index 0.82%] 034% 0.55% 6.22
44 |May-02 Japan Earthquake [Nissay Dowa General [ 67.9 | LIBOR+4.00%] Tokyo Quake 0.67% 3.40
45 [May-02 Japan Earthquake [Nissay Dowa General Insurance 2.1 | LIBOR+7.00%] Tokai Quake 2.06% 5.97
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