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<=3 cm 10 40.8 34.5 88 22.6 13 41.4 30 81 26.1 0.9
5cm 13 42.6 35.0 91 23.5 16 42.5 30 82 26.2 0.9
10 cm 14 45.2 37.5 96 25.1 16 45.5 31 87 29.0 0.9
20 cm 19 50.3 40.5 102 28.5 18 50.6 35 103 33.4 0.9
30 cm 22 55.3 45.0 120 32.3 21 56.2 37 122 38.0 0.9
40 cm 23 60.7 47.0 132 36.9 23 62.1 38 142 44 .2 0.9
50 cm 25 65.5 50.0 141 38.8 24 68.1 40 149 48.3 0.9
60 cm 26 70.1 54.0 146 40.6 25 12.5 48 150 49.7 0.9
70 cm 28 74.3 57.0 149 41.7 28 15.7 50 150 49.8 0.9
80 cm 30 17.7 61.0 150 42.2 30 78.3 53 150 49.2 0.9
90 cm 31 80.8 64.5 151 42.7 32 80.7 55 150 48.8 0.9
100 cm 31 84.2 68.5 151 42.8 34 83.3 58 151 48.1 0.9
150 ¢cm 45 103.3 | 103.0 151 36.0 53 100.5 74 151 40.5 0.9
200 cm 67 126.7 139.0 151 27.1 73 122.2 123 151 28.2 0.8
300 cm 118 147.2 | 150.0 151 9.3 146 149.5 150 151 1.6 0.3
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<=3 cm | -0.454 | -0.321 | -0.182 | -0.498 | -0.344 | -0.660 | -0.444 0.106 | -0.268 | -0.827
5cm -0.433 | -0.312 | -0.173 | -0.494 | -0.349 | -0.636 | -0.450 0.118 | -0.242 | -0.832
10 cm -0.445 | -0.331 | -0.176 | -0.518 | -0.374 | -0.637 | -0.474 0.100 | -0.226 | -0.858
20 cm -0.408 | -0.311 | -0.131 | -0.530 | -0.451 | -0.606 | -0.478 0.103 | -0.160 | -0.877
30 cm -0.392 | -0.307 | -0.105 | -0.530 | -0.482 | -0.584 | -0.465 0.093 | -0.138 | -0.886
40 cm -0.410 | -0.321 | -0.107 | -0.495 | -0.441 | -0.578 | -0.450 0.113 | -0.180 | -0.882
50 cm -0.415 | -0.333 | -0.117 | -0.481 | -0.421 | -0.577 | -0.446 0.125 | -0.194 | -0.868
60 cm -0.402 | -0.332 | -0.141 | -0.495 | -0.400 | -0.561 | -0.461 0.113 | -0.185 | -0.854
70 cm -0.373 | -0.310 | -0.146 | -0.495 | -0.382 | -0.543 | -0.464 0.120 | -0.159 | -0.839
80 cm -0.338 | -0.292 | -0.139 | -0.503 | -0.382 | -0.520 | -0.460 0.118 | -0.118 | -0.831
90 cm -0.315 | -0.275 | -0.141 | -0.486 | -0.358 | -0.503 | -0.460 0.130 | -0.102 | -0.809
100 cm -0.291 | -0.253 | -0.138 | -0.503 | -0.358 | -0.502 | -0.450 0.116 | -0.068 | -0.803
150 cm -0.360 | -0.346 | -0.282 | -0.606 | -0.308 | -0.576 | -0.531 | -0.006 | -0.063 | -0.746
200 cm -0.466 | -0.474 | -0.486 | -0.694 | -0.172 | -0.616 | -0.605 | -0.262 | -0.147 | -0.563
300 cm -0.517 | -0.445 | -0.525 | -0.439 0.153 | -0.410 | -0.558 | -0.336 | -0.417 | -0.159
o HHBH:{FFE(2017)




B 5 H
INEBRERETRAF—IHZARAR

HHER | K&
A e B v BIE FIE
o

<=3 cm | -0.601 ( -0.579 | -0.586 | -0.595 [ -0.641 | -0.578
5 cm -0.623 | -0.604 [ -0.611 | -0.619 | -0.664 | -0.602
10 cm -0.635 [ -0.615( -0.622 | -0.630 | -0.674 | -0.613
20 cm -0.653 [ -0.616 [ -0.623 | -0.632 | -0.670 | -0.6153
30 cm -0.681 [ -0.634 | -0.642 | -0.650 | -0.683 | -0.634
40 cm -0.688 [ -0.640 [ -0.648 | -0.656 | -0.650 | -0.641
30 cm -0.678 | -0.635 | -0.643 | -0.651 [ -0.687 | -0.635
60 cm -0.662 [ -0.625 [ -0.633 | -0.641 | -0.681 | -0.625
70 cm -0.659 [ -0.627 | -0.634 | -0.643 | -0.684 | -0.626
80 cm -0.654 [ -0.626 | -0.633 | -0.642 | -0.684 | -0.625
50 cm -0.656 [ -0.631 | -0.638 | -0.647 | -0.689 | -0.630
100 cm -0.653 | -0.632 | -0.639 | -0.646 | -0.690 | -0.630
150 cm -0.574 | -0.569 [ -0.575 | -0.579 ] -0.625 | -0.566
200 cm -0.293 [ -0.287 ( -0.293 | -0.297 | -0.3530 | -0.282
300 cm -0.283 | -0.313 [ -0.313 | -0.310 ] -0.323 | -0.308
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ko xkx *[31%, 5%, 10%FEKEZTRT,
ARX—B T BB Ll E
INERHEASALIBEMT A EIZ, 701,031 A AAKASE D

DIEIL =S
=T FaEdl i = B H] MaELL
AL TE ] NIt 21 E3|ix3 18R MEBL | LD | AEH] e
R 1B 100cm/| 300cm| 300cm 200cm 30cm 3cm 200em| 300cm| 300cm 30cm
£5:8) #f =i I =i =i =i =i =i = i = i =R
{5 E -1.682 -237 1 941" -1.031 -193*° -179** -245 -188 -70%*"
ZE
- 1,227 140 38 294 285 69 74 225 151 10
fﬁ% ; Z a 3
TR |527.954**[38.800°| 6,065 [394.316°"" [442.138* ([74.464°°*|70.659°"*|86.380**|55.719**[17.552**"
E; 181,875 (20,982 | 6.400 39.198 36,629 3.211 9614 | 33.482 | 23.229 756
HE 5T GLS GLS GLS GLS GLS OLS OLS GLS GLS GLS
AIC 294 9 181.3 | 217.6 285.7 291.0 2554 | 248.8 206.7
Adj. R? 37 98% | 30.22%
DW 1.15*%* 1.32° [1.15* 1.21° 0.66%** 1.51 1.81 0.82*** | 0.60* | 0.95*
{DLE& . . ] i . 23 . oL . -
Hjﬁ 13*%(2017)
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HAH * s
Al HE 2 i A HIE FE
RE1{E 40ecm 40cm 40cm 40cm 100¢cm 40cm
ERAlH | g g g i A
R E -339° -354 -337 -357 -370 -337
2
= 150 284 253 258 2721 262
RE
A |90.829° |75.671° |79.741° | 81,963 105.960°** | 77,995
E
= 27.864 | 37.888 | 34.304 32.612 23187 35,713
=5 : : :
HE 5t GLS GLS GLS GLS GLS GLS
AIC 189 8 198.9 197.1 197.1 1923 197.7
DW e , , . i
(OLS) 0.79 1.18 1.16 1.20 1.25 1.15
H (R % (2017)
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E ? (NCFwithout hedge ) — Z NCFwithout_hedge,i f ° (NCFwithout_hedge,i )
i=1

f ° (NCFWithout_hedge,i ): F ° (NCFWithout_hedge,i )_ F ° (NCFWithout_hedge,i—1>
F2(x)=0(@(F" (x))+ 2)

Wang Transform

V=E Q (NCFWith_hedge )_ EQ (NCFwithout_hedge )



Wang Transforms (Wang 2000)

e Shifting CDF (Distortion, tilting)
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F2(x) = o(@(F? (x))+ 2)

F:CDF
@:Standard Normal CDF
A:risk factor (risk aversion coefficient)
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0%
0
184,012
371,971
467,382
563,722
759,115
958,021
998,214
1,160,330
1,365,955
1,574,841
1,786,967
2,002,345

5%
-200,756
-16,745
171,215
266,625
362,965
558,359
757,265
797,458
959,573
1,165,198
1,374,085
1,586,210
1,801,588

10%
-401,513
-217,501
-29,542
65,869
162,209
357,603
556,509
596,701
758,817
964,442

1,173,328
1,385,454
1,600,832
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15%
-602,269
-418,257
-230,298
-134,887
-38,548
156,846
355,752
395,945
558,060
763,685
972,572

1,184,697
1,400,076

B

20%
-803,025
-619,014
-431,054
-335,644
-239,304
-43,910
154,996
195,188
357,304
562,929
771,815
983,941

1,199,319

R Eig

60%
-2,409,077
-2,225,065
-2,037,106
-1,941,695
-1,845,355
-1,649,961
-1,451,055
-1,410,863
-1,248,747
-1,043,122

-834,236
-622,110
-406,732
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Journal of Risk and Insurance, 83(4), 877-912.
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