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1998 10
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‘91

IMF






‘97 IMF
-1>
< -1> ( )
(
1997 1998

14 24 7 14 24 7
- 25,963 12961 | - 18,751 | -42,189 12,637 10,081
56,163 68,512 23,360 | 43500 | 110,316 70,463
CD, RP 43,251 | 31,265 12944 | 62406 | -57,805 54,389
( ) 73451 | 112,738 20,553 63,717 65,148 75975
39401 | 59595 15,171 | -62,638 | -78,708 | - 65,745
21,602 16,866 22,194 | 155840 | 62971 | 132,744
11,077 26,368 24,928 60,817 | 44543 53,177
( ) 39,395 37,443 53,555 | 237,412 | 104,917 | 184,024
8,366 30,757 -870 9,861 13,674 24 A75
CMA 6,838 9600 | -3,763 | -14,754 10,576 4,859
63,045 | -54,022 4,282 | -58537 | -57,108 | - 16,186
( ) 78,249 | - 13,665 -361 | -14,754 10,576 4,859
8,924 12,885 2,745 69,964 9,214 9,533




6 2 2916

7 7 5975
14 2/ 4

2 3%

6

5,745



BIS

),

(RP)



-1>

RP

BIS

-2>

‘98

BIS

14

CP



BIS

< -2>
: )

97.1 6 98. V4 4 5 6 7P
1539762 79,065 12,442 -1,728 -4919 84,860"
2 2,947 -6,661 -7937 | -12484 -9,936 -37,018"
CP 71,203 168,267 -13,627 | -30,600 8,396 193,636

54,749 52677 2,017 -2571 2,832 54,749
15 2) CP



1)
15.13% 14.70%
158%p 0.81%p ;
3
( L %)
976 12 98.3 4 5 6
3.0 5.13 4.78 482 472 4.73
: MMDA) — 8.79 8.85 8.93 8.68 8.48
10.16 14.19 17.56 17.48 16.71 15.13
; 10.33 12.08 17.09 17.23 16.46 15.06
(3-4 )| 10.33 10.26 1111 11.28 11.27 11.24
(3-4 )| 1134 10.49 16.44 16.52 1551 14.70
CD,
RP

1)



( . %)
97.6 12 98.3 4 5 6
(CD) 1052 14.21 18.48 17.38 16.23 15.11
1057 14.05 18.59 17.78 1651 15.23
(RP) 1043 13.29 18.28 17.39 16.15 14 97
1) 11.17 21.29 2247 2131 18.63 16.32
3 ) 1165 2431 18.98 18.10 17 .89 16.64
2) ( )
‘98 6 ( , )
16.49% (16.87%) 0.38%p
< -5>
( . %)
‘06.12 ‘97.6 12 3 4 5 6
11.12 11.43 14 .58 16.94 17.00 16.87 16.49
( )
3)
, 17.74% (17.80%) 0.06%p



< -6>
( %)
97.6 12 98.3 5 6
1.
12.24 1250 13.59 13.63 13.58 13.44
11.39 11.74 11.88 13.44 11.13 11.11
11.80 16.34 17.85 17.36 16.57 16.12
10.81 13.24 15.15 1473 14.99 13.90
13.35 1651 18.10 18.58 17.80 17.74
97.8 12 98.3 5 6
1 2 ) 10.62 12.08 17.09 17.23 16.46 15.06
9.09 11.08 14 .67 14 .65 13.96 12.97
11.55 1553 1753 1754 17.30 16.76
11.52 14.98 17.14 17.19 17.04 16.52
12.30 13.22 16.24 16.33 16.50 16 .45
11.64 1458 16.94 17.00 16.87 16 .49
( 2
2 )
< -7> < -8> < 2>
< -7>
( %)
97.8 12 98.2 3 4 5 6
! 1225 | 2530 | 28.71 | 2499 | 2092 | 1765 | 1659
1)
8 29 1231 | 2222 | 2404 | 23.20 | 2154 | 1777 | 17.12
CP (91 ) | 12.00 16.89 | 18.77 | 19.06 | 18.73 | 18.32 | 17.19
CMA® 91 1143 1397 | 1823 | 22.14 | 2259 | 21.79 | 19.77
180 12.00 1342 | 1639 | 18.75 | 19.06 | 20.04 | 20.83
CP 91 ) | 1252 19.34 | 2098 | 20.85 | 2048 | 20.35 | 18.60

1

- 10 -




< -8>
( %)
978 12 98.2 3 4 5 6
< "> | 1147 | 1347 | 1629 | 1731 | 1757 | 17.08 | 1659
MMF (30 ) | 1097 | 1457 | 20.71 | 20.24 | 20.18 | 1862 | 17.69
(180 ) | 1082 | 1692 | 18,60 | 1965 | 20.05 | 1931 | 18.30
(1 ) 1131 | 1295 | 1522 | 1690 | 1699 | 1656 | 1649
(18 ) | 1170 | 1228 | 1338 | 1467 | 1494 | 1462 | 1450
97.8 ‘98.1 2 3 4 5 6
) - 137 150 158 158 15.2 149
( Y| 1245 | 1465 | 1634 | 1723 | 1735 | 1735 | 17.35
* ()
**
*kk 5
< -2>
30

- 11 -

04 1



(assumed interest rate)

(discount rate)

3
(assumed mortality rate), (assumed interest rate),
(assumed expense rate)
)
M [EG]
() = )

- 12 -



(Lock-In method)

’

‘80 Bubble

(conservative rate)

- 13 -



1
2)
‘08 ,
3
‘82 '87
75% ‘87. 6
10% 2%
‘.7 10
85% (75%)
(199
95% (75%)
2%) 1.0% 2.5%)
20% U2 10% 4
2) (19984.1) 109
3) 1

4) “97.10

- 14 -

10



5)

-1>
(‘98. 8
75% + 05%p

10 : 95% + 05%p

10 : 85% + 05%p
x 120%
- 15%p
x 120%
- 15%
90 110%

( )
80 110%
( )
* 5)
1
= (A1+A2+A3)/3
,A1 3 , A, =
) As = 3
(A)) =[Mi(-3)+M (- 2)x 2+M (- 1)x 3]/6
, Mi(-3), Mi(-2), Mi(-1) 3 2

- 15 -




1958 11
, 1998. 4
‘827 (
8.0%) , ‘876 75%
‘984 6)
(
5 ) 1
, ‘98.1
)
A =Ax 02+ A:x03 +Asx05- B
y Al = 6 , Az =
6 , As = , B =
1% (Safety Margin)
A (A1) =[Mi(-3)HMi(-2)x 2+Mi(-1)x 3]/6
, Mi(-3), Mi(-2), Mi(-1) 56 3
4 12 .
6) ‘82 8.0%, '86 75% ,
92 7 8%, 9%
4 = 0.5%p.
7) ‘97.11 IMF 4

- 16 -



8%

‘2 6
, 75% (876 ) 05%p ,
‘80 1
NS -2 >)
1
‘80
1
1
< -2>
(5 ) (
1958.11 12% ( ) 10.0% N.A
1958.12 | 15% ( 15 , 12 10.0% N.A
1959. 7 12% ( ) 8.0% N.A
1965.10 20% 12% 30.0% 20.0%
1967. 2 25% 12% 30.0% 27.8%
1968.11 20% 12% 25.2% 38.5%
1972. 8 15% 10% 12.0% 10.2%
8) , &“

, 1990.12, pp.23

- 17 -



G ) ( )
1973. 5 12 15% 10 11% 12.0% 11.1%
1976. 3 19% 15% 15.0% 13.6%
1978. 9 12% 18.6% 16.2%
1982. 7 8.0% 8.0% 11.6%
1987. 6 75% 10.0% 15.4%
: 7.5%
95%(92 )
1992. 7 :n< 10 95% 11.9%
85%(93 )
n 10 85%
9.0%(94 95
1994. 6 5.0 75% ) 10.9%
:75% = 0.5%p.
1998. 4 ' 9.0% 11.0%
n< 10 95% = 05%p.
n 10 85% = 05%p.
: (1985),
(1998 .4)
1) ( )
‘80 90
‘97
(< -3>

- 18 -




< -3>
(%)
2.0%p 10% ‘87.3 120
15%p 9.0% ‘97.2 105
3.0%p 10% ‘92.8 130
2.0%p 8.5% ‘934 105
x  120% 9.0% ‘97.10 108
x  120% 9.0% ‘97.12 108
- 15%p 14.0% ‘97.10 125
0.5%p 13.5% ‘90.4 130
1.0%p 115% ‘934 105
15%p 14.0% ‘97.10 125
‘90
1
4> ‘97
_5>
‘97

19 -




< -4>
.6 1 )
* o - (%p)
1992 6.0% 6.0% 10.0% 10.0% 4.0
1993 50 50 85 8.5% 35
1994 50 50 85 100 8.5% 35
1995 50 85 70 90 75 100 9.0% 20 00
1996 7.46 9.35 9.53 9.0% -0.35
1997. 3 8.55 943 1044 9.0% -043
6 10.02 10.22 10.33 9.0% -122
9 1092 1155 10.70 9.0% -255
12 14.94 1392 12.08 9.0% -492
1998. 3 17.90 17.95 17.09 9.0% -8.92
* o
1
‘98 2
80 110% (

90 110% (




< -5>
( )
6 6 1 1 2
1992 2,964 627 8,555 17,253
1993 3271 361 8,758 19,436
1994 4453 979 9,603 26574
1995 2,959 2453 12576 28817
1996 3,482 2,217 14,648 33,446
1997. 3 4,201 1,899 14,983 34484
6 6,276 3,550 15,074 38,708
9 7,793 3,643 14,614 41,027
12* 13339 | 283% 4 477 102% | 16,696 14% 47,387 42%
1998. 3* 27,173 | 680% 12449 | 462% | 23,406 60% 73,205 119%
. 1996
: 2
( )
2)
1987 75%
10.0%, 15.4%, 12.8%
05 2.0% (120%)

- 21 -



9)

10)

9)

time lag

- 22 -

10)



1)

_6>
35 4
-6> (FY'96 )
( L %)
6 6 1 2 3 4
1 2 3 4 5
20.3 159 24.2 13.7 94 6.1 104
(36.2) | (604) | (741) | (835) | (896) | (100)
27.2 15.7 212 15.2 95 49 53
(42.9) (64.1) (79.3) (88.8) (94.7) (100)
238 175 228 153 9.6 54 56
(41.3) (64.1) (79.4) (89.0) (94.4) (100)
298 177 204 143 79 49 50
(475) | (679) | (822) | (90.1) | (950) | (100)
279 200 245 13.7 70 35 34
(47.9) (72.4) (724) (86.1) (93.1) (100)
216 16.1 23.7 140 9.3 59 94
(37.7) (61.4) (75.4) (84.7) (90.6) (100)
()
: , FY'96
11)
(1997)

- 23 -



FY'97 1
< -7>
(
1993 1,204 2,249 1,293 -26 -3,042 - 396 1282
1994 2,160 4,622 -2327 -32 -7,259 -1,293 -3925
1995 3,196 3,006 -5674 -34 -7,209 -1,789 -8,504
1996 4,701 -2318 -4,152 -41 - 4,655 -2,119 -8,5584
1997p 5591 - 11,090 - 553 -92 - 1,266 - 1,044 -8454

- 24 -




30 45%

(whole life insurance)

( :25% 3.0%)
3%
, 1970

, 1980
Amendments to the Sandard Valuation Law)

(statutory valuation interest rate)

- 25 -

1950

‘70

(the 1980



(Standard Valuation

Law) (Dynamic Interest Rate Approach)

12)

® 30 )
Sandard Valuation Law (1997.1)
13)

| = 3%+ WR,- 3%)+ (W2)(R,- 9%)

| = 3% + WR- 3%)
, = (statutory valuation interest rate)
R: = Min (R, 9%
R: = Max (R, 9%)
R = (reference interest rate)
W = 14) (weighting factor)

12) NAIC, Standard Valuation Law, Model Regulation Service, Jan. 1997,

pp.820- 1
13) 0.25%
14) (guarantee duration)
(cash settlement option)

20

- 2 -



9.0%)

(reference interest rate)
Moody's AAA ) (the

monthly average of the composite yield on seasoned corporate bonds)

) 40%
< -1>
( L %)

1975 59 5.2 36.6 9.7 308 85 33 100.0
1980 6.6 6.9 375 9.9 274 8.6 3.1 100.0
1985 8.7 151 359 94 208 6.6 25 100.0
1990 78 150 414 9.1 19.2 44 31 100.0
1991 74 174 402 106 17.1 43 30 100.0
1992 638 19.2 403 116 148 43 30 100.0
1993 6.1 209 39.7 137 125 43 29 100.0
1994 6.2 204 407 145 11.1 44 28 100.0
1995 6.2 19.1 405 173 99 45 24 100.0
1996 6.0 17.1 410 20.6 89 43 2.1 100.0

: American Council of Life Insurance, Life Insurance Fact Book, 1997

- 27 -



12
(Yse)

(Yi2) 36

R= Min( Yy, Ya)

R= Yy,

R= Min( Yy, Ya) :

< 10

> 10

36

10

- 28 -

36

12

12



(W)
10 050
10 20 045
20 0.35
@ , - 08
@
Plan A Plan B Plan C
5 0.80 0.60 050
5 10 0.75 0.60 050
10 20 0.65 0.50 045
20 045 0.35 0.35
. Plan A, B, C

:NAIC, Standard Valuation Law, Model Regulation Service, Jan.1997,
pp. 820-9 10

- 29 -



< -3>

1952 1975 4.0%
1976 1980 50 55% n=20 50%, n 20 55%
1980 1985 50 6.0% n<10 6.0%, 10 n<20 55%
n 20 5.0%
1985 1990 | 55 6.25% n<10 6.25%, 10 n<20 6.0%
n 20 55%
1991 1993 50 5.75% n<10 575%, 10 n<20 55%
n 20 5.0%
4.75%
35 45% . 3.75%, , . 35%
1996 1997 25 2.75%
(1998 05 1.0% )
'n : 0.5%p
Fact Book
‘90
<
‘94 4

- 30 -




(

(45% )x 0.8 (1.0% )x 0.2
= 3.75 456%
‘94. 4
20% , ’
80% < 4>
40%
, 40%
80%
(capital gain)
-4>
( L %)

1975 13 20 16 18.2 0.1 68.9 8.0 100.0
1980 17 53 55 175 26 61.2 6.3 100.0
1985 116 6.7 52 159 95 45.2 59 100.0
1990 94 43 37 25 14.7 3938 56 100.0
1991 8.3 46 42 22.1 134 418 56 100.0
1992 8.0 8.1 46 219 124 396 54 100.0
1993 115 89 48 214 938 383 54 100.0
1994 90 135 55 204 85 38.1 5.1 100.0
1995 74 17.0 55 17.8 84 386 53 100.0
1996 95 17.0 6.4 16.9 104 346 52 100.0

, 1996

31 -



1997

FY'97 2.75% 15)

5.0 6.0%

(The Insurance Companies Regulation, 1994 ( 69 ))

15) : , 1998

- 32 -



( L %)
1990 150 9.0 479 5.2 14.7 83 100.0
1991 176 83 513 49 115 6.4 100.0
1992 220 9.3 475 47 96 69 100.0
1993 208 838 539 36 77 5.2 100.0
1994 202 100 255 3.1 85 57 100.0
1995 188 118 543 27 69 56 100.0
1996 19.2 108 55.3 22 6.4 6.1 100.0
: Association of British Insurers, Insurance Pocket Book, 1998
6% + ( 6% 1 4), 75%
(BAV : Bundesaufsichtsamt fur das Versicherungswesen)
1993 3% ,
194 35%
194

4.0%

_6>



-6>

( L %)
1990 03 114 93 40.7 21 16.3 59 35 100.0
1991 05 124 9.9 50.5 22 158 5.6 31 100.0
1992 0.7 13.7 106 485 21 15.7 55 3.2 100.0
1993 0.7 14.1 116 475 18 15.2 53 34 100.0
1994 0.7 125 120 49.2 16 15.2 5.0 36 100.0
1995 05 120 124 50.1 15 146 4.6 43 100.0

:GDV (Gesamtverband der Deutschen Versicherungswirtschaft), Statistical
Yearbook d Germance Insurance,

1 1 L < -7>
< -7>
>
: 30 45%
>
0 2.25%
(97 )
+ 05%
- The Insurance  Companies
> Regulation 1994( 69 )
5 6% ,
, 6%+( 6%
V4), 75%
> 1994
4.0%

34 -



CD

4 ‘984
+ 0.5%p
< -1>
< -1>
) ( ) ( )
10%
0, 0,
) (5%) (5%) 10% (3%)
: ( ), 19984.1

- 35 -




() :
() (RP) :
() Cal Call Money,
() :
() ( )
< -2>
-1> ,
< -2>

( %)
‘75 80 | 45 118 20 145 | 283 | 444 | 170 938 100.0
‘81 90 70 80 33 93 256 584 103 96.3 1000
‘91 97 | 126 6.4 78 121 | 263 | 474 | 75 94.0 100.0
1993 99 59 78 122 | 259 | 487 75 93.2 100.0
1995 138 76 9.1 155 | 322 | 453 73 94.0 100.0
1997 150 76 75 101 | 252 | 459 8.1 94.8 100.0

36 -
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7580 ‘81-90 H-97 a1 95 a7

.37 -

m7|Et

oEEL
Bri&E=
aFy

O &4
O==H4
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'86 ‘97 10

16)

16)
(98.1) 7596

- 38 -



00371 | 00591 -0.1122 -0.1516 0.0963 | -0.2827 | 0.0089 | 0.0083

( )

75 97

TR PN
16.00
14.00 *
12.00
10.00

8.00
6.00
4.00 *
2.00 :

0.00

- 39 -




17)

- 40 -

A7)



90%

18), (
< -4>
< -4>
(1)
9.50% 14.58% 1158%
1.063 2302 2273
* 8.14 1164 8.66
= - 128 *
. Fy'82 97,
1
‘89
19)(< -5> )
< -5> Risk
8.1% 8.1 82%|82 84%|84 86%|86 88%|88 9.0%| 9.0%
risk 0.0 0.1 0.2 04 0.6 0.8 10
‘89 97
18) “ 7,’ ,
1996.8, p.58
19)

- 4] -




(. )
< -6>
08 10
< -6>
FY‘8| ‘90 ‘91 ‘02 ‘03 ‘04 ‘05 ‘06 ‘97
9.1% | 88% | 9.2% | 88% | 89% | 90% | 88% | 9.1% | 9.9%
_ 10 | 08 | 10 | 08 | 08 | 10 | 08 | 10 | 10
risk
, (,97
20)
21)
20) 10 15%p.
( )
3 15 2.0%p.
21)
90%
50% 10.1%
11% (9%+2%)
101%  |101 102|102 104|104 106|106 108|108 110/11.0%
risk 00 0.1 0.2 04 06 08 10

‘97

- 42 -




14% 16%
) 1.0
-7>
‘08.1 2 3 4 5 6 7 8
137 150 158 158 152 149 147 14.2
150 165 165 165 165 16.0 16.0 135
)| 1095 | 1100 | 1044 | 1044 | 1086 | 1074 | 1088 | 950
12.1 125
120 120
106 10.3 17.2 116 107 11.1 107 n.a
-46 -58 0.7 -51 | -62 -49 -5.3 n.a
‘89 ‘90 ‘91 ‘92 ‘93 ‘94 ‘95 ‘96 ‘97
9.1% | 88% | 92% | 88% | 89% | 90% | 88% | 9.1% 9.93
20 20 20 20 10 15 208 | 213 | 207
111 | 108 | 112 | 108 99 105 | 1088 | 1123 | 1199
risk 10 08 10 08 00 04 08 10 10




22)
23)
24)
22) , , 19905, p.26
23) ’ “ _ 7,’
, 19949 ( 546 )
24) . pp. 83 87
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rs 17

- (Mean - Variance

Approach2s) )

2)

K R X
, Xi
25) (Choice theory of Uncertainty) :
(HM. Markowitz) . (
)

- 45 -



X=X+ K -

( ) o=
_ X
Xo( = K )
— = X,t1 -(2)
i Xi
_ X
Xi= S e ©)
[ Ri26)
Ro
y A S
L (v X 0= 1+SR0’7\ X 0= 1+LR0 )
¢ )
M=2(1+ R)X - (1+ Ro)(l-y - A)Xo- (S+1L)
= 2(1+ R)X - (1+ Ry Xy =mmmemmmmmmmmmmmeeees @)
@) 2.0) Tt
26) i R

N(u,o?)

- 46 -



T‘[:zrcixi+ Rg# 1 mmmmmmmmmmmmm oo ®)

,"i =R -R (=12 ...n)

©)
it ~ E
C i), T T O i
EGt)=CEC )xi/ ¢) + R + 1 - ©)
oc)=v_C>S0ix x)/ c-- 7
(xi)
© , () ( )
(x:) ©
E@T) o (i)
o () E@T)
( ) (M) + (K) <0
(Chebyshev) p

- 47 -



P=Pr{m<- 1)< S . 21) memmemeemeeeeeeeeaas (8)

(E(m)+1°
©
3)
(RBC : Risk
Based Capital) . -
27) Cheby shev (Markov's
inequality)
h R — [0,00) ,
0 a P(In(X)2 a)< i('la(ﬁl
h(x) = x , h(x) = x*
2
P(In(X)z a)< L(aXZ_L La >0
~ - 1
Pr{ft - E(ft)} > ko (1)} < F
Pr{ft < E(T) - ko (1)} < 5
) o\ __ E@x®n+1
E(ft)-ko (ft) = -1 , k= G ()
:GR. Grimmentt & D.R. Stirzaker , "Probability and Random

Process", Oxford Science Publication, 2nd, 1994, pp. 268 270
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(risk-taking)

BIS
(risk weight)
, side
side
4)
28) . (risk- asset ratio)
wiXi 2k
Ro Ri
,Ri - Ro£0 kw;

RBC

Solvency Margin

BIS
28)
side
, BIS
KIS
i
R kw, = i Ro
o>20 w; = R,- R,

- 49 -



R - Ro)

29)

P , P=aR - R')=a R , a
< -8> P, S, D
Ro P S D
Ro’ P P S D 8
r 6 = P(+r)
Ro T 5)
on_ e
oR, ! c
29)

- B0 -



= a R(1+r)
= P(1+r)( :
0 =

r)
a(l+
1.
7[_

(10)

(10

ffer margin)
(bu

30)

R(= -

1

- 51 -

-(10)

30)



‘954

(1)@)

it :Z(Ri'RO)Xi"

(K)

, ‘974

, R [

S=1LP[R -R)xi<0] -

- B2 -

- (1)

(random variable)

(12)



(12)

S
S Rx =M EM), o *(M)
(13) 31)
1 re M ?
S= \/_27sz0. con exp(— > )JM - (13)
a(M)
S
(13) S
S
2)
3
31) .S
F(X)= ——2— exp (- (x- )22 %) S X <+
V2ra? '

- B3 -



< 0> < -10>, <
S ) 90%
33)
32)
10
'70
‘90
33)

-11> 32)

70

- 54 -



-0>

( L %)
S *
Y

80 88.7
100 78.2

75’86 | 136 | 4625 | 120 . 63.7 142 301
150 613
190 121
75 9.6
85 916

*kk*k *k k% 8.76

9.0 87.9

‘g7 97 | 117 | 2312 | O° 828 119 188
105 69.9
120 248
125 363
130- 288

*3
75 ‘97
‘87
, ‘75 ‘86
90%
‘87 ‘97 8.76%



()
10.0 17 78 4 1810
10.0 23 70 5 1789
, 6 1664
97 105 17 83 2 1369
105 23 75 C
11.0 17 838
*
*%
10 11% 10
17 23 70 8.8%

56 -




< -10>

( : %)
S *
()
30 100.0
35 99.7
40 ) 98.2
‘65 ‘77 | 557 075 45 924 434 849
425 9.1
. .
) 461 90.0 e
479 85.1
30 100.0
35 100.0
40 ) 100.0
‘78 86 | 8176 0.72 45 100.0 8.29 1256
5.39 100.0
- 6.07 100.0
642 999
30 100.0
35 100.0
40 ) 100.0
‘87 97 | 776 0.69 45 100.0 721 955
485 100.0
- 5.38 100.0
5.65 999
Moody's AAA
‘65 S 90%
, ‘65 ‘77
4.79% S 8% 34)
34) ‘80 (GIC)
(pricing) '90



< -11>

( : %)
S *
()
40
‘70 80 | 7432 | 0411 50 - 1000 6.18 841
55

50 80.8

55 770
‘81 '91 | 6425 | 0524 5.75 - 75.2 500 837

6.0 736

6.25 709

25 95.9

275 275 93.1

30 88.9

35 758
‘90 ‘97 | 417 0.962 ® 285|166 680

375 67.0

40 57.1

45 36.7

50 195

10
7080 90%
‘80 90
, ‘90
2.85%

AM. Best Company, AM. Best Special Report : Best's
Insolvency Study L/H Insurers, 1976 1991, 1992
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(1994) <

-12> , ‘093 547%
80 842% ( ) 153
‘80 394
55% 492% 80 77.0%
< -12> ' '
1970 - 1980 1981 - 1991 1993 - 2000( )

5.66 0.00 18 4.99 0.00 10.2 45 00 50
8.35 0.40 68.9 6.82 091 4.7 5.0 05 540
8.32 104 83 6.73 103 13.7 5.0 10 200
1202 20.71 193 1417 1984 19.2 75 100 150
7.29 2.89 16 9.48 453 9.9 7.0 30 50
154 12.19 0.1 1216  13.15 23 7.0 100 10
8.98 3.87 1000 | 842 394 1000 | 547 153 100.0

81.6% 77.0% 49.2
90%* 40 34 35
95%* 26 20 30
¥ 90%, 95%
(1999) 10 (1993-2000 )
< -12> ,
S  90%
35% .35)
, < -11> 3.5%
35) (1994), pp. 85
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9.0%

‘75’85
, ‘86 ‘97
, 20
( 1
(100%)

Standard Valuation Law

‘65 77
‘70’90 ‘80
, '80 ‘90
(97 )
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75 85%

‘90



70 88% 36)
37)
39)
36)
37)
11% 12% (FY'97 : 11.7%)
38)

- 61 -



39)

39)
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Building Block Basket Composite

, Building Block

E(Rn) =3 ((X i + B i X Ro) ----- (14)
, E(Ri) i , O , B i i
( ) (sensitivity)40)
, Ro ( )
ER) = Ywi x ER) - (15)
w (weights)
40) i ( o)
Bir=covar i/ var .
covar i « ioor ,var o r
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, Basket Composite

( Basket)
RP, A1)
R=w:Y:+w2Y2+- -+ + WnVYn —--
R  Basket )

(weights), Y  Basket

Bubble
‘944
( 20%)
Building Block Basket Composite
41)
42) ‘94
( : * 08 +
Block Basket Composite
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Basket

42)

* 0.2)

(

80%)

Building



Building Block

Building Block

43)

Building Block

Basket Composite

44)
Basket Composite ,
43) Fujiki M H. (1994)
(1998) pp.75
44) ‘86 '97
( B
: p-value ;
0.1 90%
B * *
p-value | 002623 | 0.24556 0.19651 000012 | 003884 0.00604
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Convex Combination45)

E(r) = WE(ro) + (-W)E(rs) ----(17)
,  E) , W (1-w)
(o, g ws
1) , E(ro) , E(rs)

Convex Combination E(ro), E(rs)

(two vector) (weighted average)
‘82
1
1
4 ’
4
< -1>

45) Alpha C. Chiang, Fundamental M ethods d M athematical Economics,
McGRAW-HILL, 3rd, pp.349-351
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< -1>
( L %)
CPI
¢ )
@) a)
+

‘26 ‘841 |34 71 50 141 173| 80 8.0 0.0 8.0
‘4.1 ‘8411 22 55 14.2 9.0 8.0 1.0 9.0
‘8411 '876 |23 31| 50 70 12.8 100 8.0 20 10.0
‘876 ‘931 |31 93| 70 80 |126 189| 100 75 20 95
‘931 ‘933 |48 62 50 121 9.0 75 1.0 85
‘933

‘95 45 50 138 9.0 75 208 9.58

‘96 49 50 119 9.0 75 213 9.63

‘97 45 50 134 9.0 75 2.07 957

( 60% 65%)
46)
46) I ( 5 ) = 65%
, ‘93 97
7.0%



47)
48)

A7)

48)

. reference interest rate)
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< -2>
(1)
@) @)
X @)
X @)
@)
49)
1
49)
5 1 (benchmark)
, +
(spread) (LIBOR + spread)
1 +a
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€] )
50)
, ( 1
-3>
6 )
@ . ) (1)
0.6603 0.6752 0.2832
rime rate TB 1
(Moody's AAA) P
0.7679 0.5886 0.5034
(10 )
0.8819 0.8757 0.8695
1982.1/4 1998.2/ 4
1965 1997
1965 1997
50)
BBB , AAA
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Moody's AAA

(TB)

: (10 )
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(government & public bond

composite index)

Building Block  Basket Composite

51

51)
Convex Combination ,

.0
7.5%) 5%
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E() =M wx (R: - M)  w*¥%x (R - Y) - SM

E() : , M (5%), w : (= 05)
R: : Min (Y, 0.15), R.: Max(Y, 0.15), Y :
SM : Safety Margin ( )

, 00 <M< 5% :0.0% 50<M< 75% :1.0% 75<M< 10% : 2.0%

5%
: €] ) :
< -4> 52)
< -4> [ 1 ]
/
9.0% 7.00% 77.78%
100 750 75.00
n 110 8.00 7273
120 8.50 70.83
0 5% , 130 9.00 69.23
140 9.50 67.86
0 05, 05*% 150 10.00 66.67
16.0 10.17 63.54
0 170 1033 60.78
Y =0.15% 180 1050 58.33
190 1067 56.14
200. 10.83 54.17
5% (SM = 0.0%p)

52)



< -4> 15.09%53)

7.0% 10.8% 54)

E(r) =P x wo A x wi Y x w2 - SM

, E(M) : , P ,
w , Wo =05 wi +w:=05
A , Y
SM : Safety Margin ( )

00<P<s 5% : 0.0% 5<P< 75% :1.0%, 75<P< 10% : 2.0%

Convex Combination

53) 15% 14%
54) < -4> 05 05*15 05*Ys
14% /
05  05*% , 14% : 525% 75.0%
05  05*% , 14% : 55.0% 75.0%
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< -O>
( / )
10 (86 '97) 81.2%, ‘75 '97 734%
‘97 875% Wi + W2
05
‘86 '97 75 97 ‘97 ( )
W1 0.224 0212 0.233 0223
Wa 0.276 0.288 0.267 0.277
wi: = 02 w2 = 03
2
< 5>
< 5 [ 2 ]
/
7.0% 8.62% 6.49% 75.24%
80 9.85 7.06 7162
u 9.0 11.08 763 68.80
100 12.32 8.19 66.54
5% 110 1355 876 64.69
120 14.78 9.33 63.16
130 16.01 9.90 61.86
Wo = 05 14.0 17.24 1047 60.74
wi = 0.2
W = 03 15.0 18.47 11.04 59.77
16.0 19.70 1161 58.93
17.0 20.94 12.18 58.18
- 1. = * 0.812
( / ) 1 ‘86 97 81.2% (* ‘75-'97 73.4%)
2. w: = 0.2, w2 =03
( / = 0.812) (W1 w2 = 0.5)




< -5> 2 70 17%
, 8.6% 20.9% ,
6.5% 12.2% 59)
2 " 7
< -O>
, 90%
( )
< -6>
10 (87 ’97) 60%
56)
< -6>
( %)
3
( /
( ) / /
‘87 97 8.75 14.40 60.76 117 74.79 0.812
55) (50)
56)
(Moody's AAA) /
( ) / /
‘65 77 461% 7.098% 64.9% 557% 82.8% 78.5%
‘65 97 5.28 8.877 59.7 7.26 72.7 818
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rs 17

< -7> 1
( %)
< 1 > < 2 >
70 10.8% 65 12.2%
/ 542 T77.8% 58.2 75.2%
‘87 97 875 (i °) 60.76
* 10.3 105
* ‘86 97
1 2
< -7>
" 7 /
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3 )
, ‘97 IMF
‘98
BBB ( B+ )
AAA
, ( 1

(Government & Public

Bond Yield Price Index) ‘85 12 (Index = 100)

( © P) (P=100, 1985.12 )
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(n) ( P

(Ct=1 n)
(RCt=1 n) . (n)
(Ct=n) Q
(9 (RR)
@+ p)x (Ceia) =RCt=1n (18)
Ct=n/ RCt=1 n=Q (19)
Q x g= RR (20)

Fujiki M H. (1994)
(Long-term Averaging of Past Experience)

(Delaying of Changes in the Actuarial Valuation)

57)
Q : 05% + Y+ ,
‘97.1
A ‘91.1 '95.12 Q (= 0.7542) , ‘%
q (=16.87) '96 ( ) 12.72%
< * . 96 12.1% >
57) Fujiki M H ,

(smoothing)
1

: Fujiki M H. , Pension Fund Valuation, Ph.D. Thesis, The City of
University in London, 1994, pp.209 210
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( ) - (mean

- variance approach) ,
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10

11%
70 8.8%
Convex Combination
70 10.8% 65 122%
(60%
, 103 105%
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rs

rs

, 1996.9

rs

rs

rs

1998.6

rs

17

’ RISK

<

1998.1

, 19944 (
, 19935 (

18 )

, 19968 (

, 1996.6

9
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, 1994.7

)

rs

17

11

17

17

17

17

, 199012 ( 1 )

17



) , , 1997.10

, 1997.3,
, ( ), 19984
, , 19984
, 1996.6
, 1996.6
, , 1995.12
, , 1985
, , 1990
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