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1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
Exp. Value|—0.087 —0.081 —0.089 —0.103| 0.848 0.867 0.843 0.8538| 0.625 0.623 0.645 0.683| 0.786 0.780 0.786 0.806
St. Dev. 0.780 0.784 0.778 0.759| 5.571 5.582 5.595 5.591| 1.372 1.372 1.353 1.233| 3.543 3.541 3.538 3.525
Correlation 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
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cmb cm4 cm3 cm2 cml cp0 cpl cp2 cp3 cpd cpd
(0 —05 —04 —03 —02 —01 00 01 02 03 04 05
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Correlation
cash(t) stock(t) bond (%) CB(t)
cash(t) 1 —0.10 —0.25 —0.15
stock (¢) —0.10 1 0.15 0.75
bond(t) | —0.25 0.15 1 0.30
CB(t) —0.15 0.75 0.30 1
S.C.(£1) : correlationxc
cash(t +1) stock(¢t+1) bond(t+1) CB(t+1)
cash(t) c —0.10c —0.25¢ —0.15¢
stock(t) —0.10c c 0.15¢ 0.75¢
bond(¢) —0.25¢ 0.15¢ c 0.30c
CB(t) —0.15¢ 0.75¢ 0.30c c
SC.(32) : SC(E1)x03
cash(t+2) stock(t+2) bond(t+2) CB(t+2)
cash(?) 0.300c —0.030c —0.075¢ —0.045¢
stock(t) —0.030c 0.300c 0.045¢ 0.225¢
bond(¢) —0.075¢ 0.045¢ 0.300c 0.090c
CB(t) —0.045¢ 0.225¢ 0.090c 0.300c
SC.(£3) : S.C.(£2)x0.3
cash(t+3) stock(t+3) bond(t+3) CB(t+3)
cash(t) 0.0900c —0.0009¢ —0.0225¢ —0.0135¢
stock (t) —0.0090¢ 0.0900c 0.0135¢ 0.0675¢
bond (¥) —0.0225¢ 0.0135¢ 0.0900c 0.0270c
CB(t) —0.0135¢ 0.0675¢c 0.0270c 0.0900c
S.C. : serial correlation(autocorrelation, cross-autocorrelation)
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T
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—0.0300 —0.1500—0.0300—0.0090
—0.0090 —0.0300—0.1500—0.0300]
—0.0027 —0.0090—0.0300—0.1500

0.7500
0.1500
0.0450
0.0135

0.1500
0.7500
0.1500
0.0450

0.0450
0.1500
0.7500
0.1500

0.0135|
0.0450]
0.1500]
0.7500]

0.3000
0.0600
0.0180
0.0054

0.0600
0.3000
0.0600
0.0180

0.0180
0.0600
0.3000
0.0600

0.0054
0.0180
0.0600]
0.3000]

1.0000
0.2000
0.0600
0.0180

0.2000
1.0000
0.2000
0.0600

0.0600
0.2000
1.0000
0.2000

0.0180
0.0600
0.2000
1.0000

cash

stock

bond

CB

0.0%
0.4%

0.85%
5.5%

0.6%
1.4%

0.75%
3.5%
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(Sequential Clustering Method: SQC )
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I/Vt(i)* my
)
I
I oy
@
4.3
Wi w; %
21 U(Z 0)
10u+1 <m; < 10(u+ 1)
o« Wi+ (42— (24 w) oy
OWI—I—{%’%(/C—I)—(Q%—U)}JT W;—F{(
(k::2,...,m1 —1)
o Wi+ @2+u)oi
( )
2)1 s 2
1%d P Wi
s’ (1)
3) T—-1
t—1 s t
‘/7':8
4.3
5
2 mi1=25 5 ( )
0 11.51%

(W7 —1.20% )
©22.95% (W, — 1.207% Wi—040f )
*31.08% (W7 — 0.40% Wi+0407 )
©22.95% (W7 + 0.407% W, + 1.20% )
e 11.51% (W7 +1.207 )

Wt(z)*
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2) PBC (W-PBC )
D) : WE-PBC
) : WL-PBC
(3) PBC (S-PBC )
D : SE-PBC
® . SI-PBC
. : 3,000 (I =3,000)
° : 100
. (1)
. ER (4 ) (W)
)
1 2 3 4 5

(We) | 10,280 10, 310 10, 340 10,370 10,385

4.3.1
6 7
PBC (S-PBC ) S-PBC  (SE-PBC, SI-PBC)
v=1.5 22 100
S-PBC 100
SE-PBC
SI-PBC
Wg = 10,280,10,310 2 SI-PBC W = 10, 340,10,370,10,385 3
SE-PBC SI-PBC SE-PBC
SE-PBC
6: 1:
Wg = | 10,280 10,310 10,340 10,370 10, 385
(1) SQC 6.10 16.40 3362 69.33 110.10
(2)-® WE-PBC 519  13.83 2757 5427  86.24
(2)-@ WI-PBC 521  13.95 2842 5806  96.45
(3)-® SE-PBC(y = 1.5) 1.42 6.0l 1391 2818  41.05
(3)-@ SI-PBC(y = 1.5) 1.23 5.74  14.16 2898  42.92
Z g 9 v=15



7 2:

(1) sQC

Wg = 10,280 10,310 10,340 10,370 10,385
Average 6.10 16.40 33.62 69.33 110.10
St.Dev. 0.84 1.82 3.61 10.90 22.73
Maximum 8.02 20.39 42,99 108.36 191.48
75% pt. 6.75 17.68 36.28 75.96 120.12
Median 6.07 16.47  33.49 67.37 105.27
25% pt. 5.53 15.24 31.07  60.91 93.81
Minimum 3.84 10.98 23.40 50.25 75.09
(2)-O© WE-PBC

Wg = 10,280 10,310 10,340 10,370 10,385
Average 5.19 13.83 27.57 54.27 86.24
St.Dev. 0.65 1.28 2.24 6.32 14.75
Maximum 7.41 18.30 35.99 81.87 136.64
75% pt. 5.66 14.54 28.95 57.93 93.44
Median 5.11 13.74 27.61 53.74 85.30
25% pt. 4.74 12.99 26.05 50.71 76.97
Minimum 3.51 10.67  21.52 39.93 54.77
(2)-® WI-PBC

Wg = 10,280 10,310 10,340 10,370 10,385
Average 5.21 13.95 28.42 58.06 96.45
St.Dev. 0.58 1.14 2.24 7.70 21.99
Maximum 7.23 17.70 34.02 78.82  190.46
75% pt. 5.57 14.67  29.81 63.76 107.29
Median 5.14 13.92 28.33 56.53 90.55
25% pt. 4.87 13.19 26.95 52.08 80.87

Minimum 3.83 11.30 23.44 45.36 64.14
(3)- SEPBC(y = 1.5)
Wg = 10,280 10,310 10,340 10,370 10,385

Average 1.42 6.01 13.91 28.18 41.05
St.Dev. 0.36 0.78 1.33 2.75 4.95
Maximum 2.27 7.60 16.95 35.73 54.21
75% pt. 1.66 6.55 15.03 29.94 44.61
Median 1.44 6.05 14.00 28.06 40.33
25% pt. 1.19 5.52 13.05 25.95 37.39

Minimum 0.61 4.02 10.91 22.25 31.63
(3)-@ SI-PBC(y = 1.5)
We = | 10,280 10,310 10,340 10,370 10,385

Average 1.23 5.74 14.16 28.98 42.92
St.Dev. 0.30 0.73 1.33 2.73 5.29
Maximum 2.28 7.87 17.52 37.20 57.33
75% pt. 1.42 6.21 14.93 30.89 46.24
Median 1.23 5.77 14.13 28.78 42.55
25% pt. 1.01 5.24 13.25 26.85 39.15

Minimum 0.63 4.07 11.56 23.71 32.54

4.3.2 SE-PBC ()
13 v SE-PBC 8

8 Wg = 10, 280, 10,310, 10,340 3 v = 1.50 WEg = 10,370, 10, 385
2 v=1.25 ¥ 1 10
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Ratio
100%

80%

60%

40%

20%

0%

Ratio
100%

80% L

60% T

40%

20%

0%

0.25

Y
PBC
8 ()
Hybrid model (WE) Simulated
0% 10,280 10,310 10,340 10,370 10,385 | path model
1000 1.941 7.141 16.007 32.080 47.550 0.000
100 1.917 7.061 15.861 31.708 46.801 0.006
10 1.547 6.287 14.455 29.045  42.426 0.577
5 1.530 6.208 14.259 28.718  41.806 2.030
3 1.540 6.253 14.346 28.935 42.116 5.963
2 1.475 6.139 14.161 28.669 41.645 12.137
1.75 1.443 6.073 14.040 28.416 41.334 15.511
1.50 1.416 6.012 13.907 28.183 41.052 18.810
1.25 1.431 6.048 13.982 28.163 40.924 21.988
1 1.556 6.325 14.448 28.945 42.104 23.579
0.75 1.826 6.894 15.396 30.274  43.763 27.206
0.50 2.646 8.631 18.354 35.098 51.671 40.344
0.25 5.787 15237 30.629 61.691 99.829 179.438
time 0 Ratio time 1
100%
| Stock
- 1| 80%
- — L focs 60% |f u
I | | | O Bond 40% ¢ L
i IRiN =R 20% f ]
L] O Cash I~
Il 1l O%
1000 10 3 175 125 075 025 1000 10 3 175 125 075
gamma gamma
time 2 Ratio time 3
= 100%
|
| I Stock aon | I ”_I
L ocs 60% (i
| ] O Bond A0%
I I 20% Ir
- [ Cash | |
LI o |-

1000

10

3

1.75 1.25
gamma

0.75

025
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1000

10 3

175 125 075
gamma

0.25

Stock

ocs

O Bond

O Cash

Stock

ocs

0O Bond

O Cash



8( )
CB y
CB
PBC
8 v =0.50
~v=0.75 10%
vy=10 10%
Y
Y
9
9: ~y (1 = 10,000
0 Wg =10,280 Wg=10,310 Wg =10,340 Wg=10,370 Wxg = 10,385
3 3.313 9.262 19.019 38.062 60.554
2 3.237 9.127 18.844 37.785 59.955
1.75 3.217 9.084 18.776 37.680 59.729
1.50 3.135 8.941 18.531 37.319 59.021
1.25 3.158 9.002 18.610 37.410 59.124
1 3.352 9.377 19.235 38.388 61.223
0.75 3.785 10.178 20.475 40.344 65.564
9 v=0.75 3 v =0.75
v = 1.50
4.3.1 v =1.50
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( )
( )
( )
( )
( )
( )
1 ( ) 3
10,000
(A) 1-1-1 ( ) 543 1
12

1-1-1, 2-1-1, 2-2-1, 2-2-2, 3-22, 3-3-2, 3-3-3, 4-3-2, 4-3-3, 4-4-3, 4-4-4 5-4-3
(B) 12 N-N-N (N=2,...,13)
(C)3 (T—l ) (M ) NI—NQ—Ng (NIXNQXN:)):M)

e M =1,000 :10-10-10, 20-10-5, 40-5-5

e M =1,500 : 15-10-10, 20-15-5, 30-10-5, 60-5-5

e M =2000 :20-10-10, 20-20-5, 40-10-5, 80-5-5

e M =2500 :25-10-10, 25-20-5, 50-10-5, 100-5-5

e M =3,000 : 30-10-10, 30-20-5, 60-10-5, 120-5-5

2: ( ) (5-4-3 )
6 (1,000 ,3,000 ,5,000 ,7,000 ,

10,000 , 15,000 )

3: 100 6

26



[ ]
. 1 2 EU v = oo(
), v=10, 5,4, 3,2, 1.5, 1, 0.8, 0.6, 0.5, 0.4, 0.3, 0.2, 0.1, v = 0(
3 ER (4 ) (WE)
4.3 )
5.1
51.1 1
1-1-1 ( ) 54-3 1
12 10
Expected Wealth
10400 g
v e — A
10350 x" ; . ’J;_' //
10300
——1-1-1 me-2-1-1 ke 2-2-1
& —=2-2-2 -+ Hrr 3-2-2 —e—3-3-2
10250 g —8—3.3-3 -+ 4-3-2 ——4-3-37 |
Yy = 4-4-3 —@—4-4-4 —=—5-4-3
10200 *
0 50 100 150 200 250 300
Risk(LPM_1)
10 :
(1-1-1 ) 1
2-1-1 3
2-2-1 2-2-2
2-2-2
0 11 0
0% 0
12 1-1-1 ( ) 2-1-1 , 2-2-1
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Ratio cash

100%

——1-1-1 — @
——12-2-2 -
- < -3-3-3
——4-4-3 —

min 10 5 4 3 2 15 1 0806 0504 03 02 0.1max mn 10 5 4 3 2 15 1 08 0605 04 03 0.2 0.1 max
gamma gamma
Ratio bond Ratio CB
100% ——1-1-1 —-B—-2.1-1 ‘-'Ac2-2-1 100%
——2-2-2 3-2-2 ‘- M- 3-3-2 ——1l-1-1--@=-2-1-1
80% - -» -3-3-3 4-3-2 -4 - 4-3-3 8 | a0 2-2-1—@—2-2-2
——14-4-3 4-4-4 - A --54-3 0% e @e- 3.2-2- -& -/ 3-3-2
~ % -3-3-3 --8--4-3-2
60% |- A - 4-3-3 —6—14-4-3
B e fof-f oA 5-4-3
40% -
20%
0%

min 10 5 4 3

gamma

11:

Ratio
100%
B Bstock
sos k|
60% Acs
40% SBond
204
Ocash
0%
mhol 05 4 3oz 15 1 08 0 05 04 @ 02 01 nw
gamma
Ratio 2-2-2
100%
Bl @ stock
80% |
60% L} | Oce
40% - = OBond
204
I 9 cash
0% —
mhol5 4 3 2 o5 1 m 0605 W 03 02 W max
gamma
Ratio 3-3-3
100%
HL Bstock
80% -
60% L Ocs
40% y BBond
204 -
Gcash
0%
mhl00s 4 3z 15 1 08 0 05 04 @ 02 01 nw
gamma
Ratio 4-4-3
100%
H Stock
80% 1
60% Bce
% -
404 OBond
208 -
g Cash
0%
mhot0 s 4 3 2 5 1 o3 06 0s 4 03 @2 0 max
gamma

2 15 1 08 06 05 04 03 02 0.1max

3 2 15 1 0806050403 02 01 max

gamma

Ratio Ratio 2-2-1
1008 100%
I Bstock mi=
80% 80% [
- o g =
60% ce 60% —
40% SBond 408 B T
20% 20% ]
BcCash
0% 0%
mn 10 5 4 3 2 15 1 08 06 05 04 03 02 0.1max mn 10 5 4 3 2 15 1 0806 05 04 03 02 0.1max
gamma
Ratio 3-2-2 Ratio
100% 100%
L B stock
80% B 80%
o LN | 'y ocs 60%
40% | U Ogond 40%
20% . | 20%
I B cash
0% 0%
mao10 s 43z 15 108 05 05 0403 02 01 ma mn 10 5 4 3 2 15 1 08 06 05 04 03 02 0.1 max
gamma gamma
Ratio 4-3-2 Ratio 4-3-3
100%
Bstock H
s b H IHIH
Oce 60% fr H |
SBond 408 I H T
20% f H —
Ocash
0%
mo100s 4 3z 15 1 @ 05 05 0403 @ o1 mx W0 05 4 3 2 15 1 08 0 05 o 03 @ 01 nw
gamma gamma
Ratio 4-d-d Ratio 5-4-3
100% 100%
4 Stock o
80% u sos b H 1
- a |
60% || ce s0% r H
40% 1 O Bond 40% I H I
208 20% fr H -
O cash
0% 0%

mh 1005 4 3 2 L5 1 08 06 05 04 G 02 W max

gamma

215 1 08 06 05 04 0 02 01 mx

gamma
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5.1.2

15

Ratio

100%
80%
60%
40%
20%

0%
Ratio

100%
80%
60%
40%
20%

0%

N-N-N
12 N-N-N 13
Expected Wealth
10550
10500 P S —

10450

...... PP ¢ X

10400 —A

oo 3-3-3  colker 4-4-4
K 6-6-6 —e—7-7-7
40 9-9-9  —=—10-10-10
1101111 =#=—12-12-12—a—13-13-13 |

0 50 100 150 200
Risk(LPM_1)

cash Ratio stock
100%
80% |-
- @ 9_9-9
©10-10-10 ——11-11-11 | ——11-11-11
©12-12-12 - -A---13-13-13 7] 60% oA 13-13-13
40%
20%
0% N
min 10 5 4 3 2 15 1 0.8 0.6 0504 03 02 0.1 max mn 10 5 4 3 2 15 1 08 0605 04 03 0.2 0.1 max
gamma gamma
bond Ratio CcB
c@— . 3-3-3 M- 4-4-4 100% F__o 552 —.@= 3-3-3
— @@= 6-6-6 se M T-T-7 - & - 4-4-4 —e—5-5-5
. e 10-104 | = @~ 6-6-6 Ve A T-T-7
=—. 9-9-9 A - 10-10-10 80% [ o —oes . B~ 4els
12-12 -c# - 13-13-13 <. -A---10-10-10 —¢——11-11-11
- E— - 12-12-12 - M- --13-13-13 <« - 3\
60% -
40%
20% k
o b
mn 10 5 4 3 2 15 1 08 06 05 04 03 02 0.1 max mn 10 5 4 3 2 15 1 08 06 05 0403 02 01 max
gamma gamma

—
=~
—~
S
~—
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Ratio Ratio 3-3-3 Ratio 4-4-4
100% 100% 100%
Bstock I 1H Bstock 4 @ stock
80% 80% min 80% 1
e o N T o
60% Acs 60% L] - ce 60% L | | cs
40% Sgond 408 L n Sgond 40w u ] 2 Bond
204 20% — 20% - -
Bcash Bcash 9 cash
0% 0% 0% =
min 10 5 4 3 2 15 1 08 05 05 04 03 02 0.1 ma min 10 5 4 3 2 15 1 08 06 05 04 03 02 O.1max mn 10 5 4 3 2 1.5 1 08 06 05 04 03 02 0.1max
gamma
Ratio 5-5-5 Ratio Ratio
100% 1008 100%
= @ stock Stock @stock
80% 1 80% 80%
- min N a a
60% | | Ocs 60% CB 60% cB
40% — ] Ogond 408 S gond 40% Sgond
204 - | 20% 20%
9 cash O cash Ocash
0% 0% 0%
mhol 5 4 3 2 15 1 m 0605 W 03 02 W max w005 4 3 2 15 1 oo 05 0 @ 0z o m We 1005 4 3 2 15 1 08 o5 05 04 3 02 01 ma
gamma gamma
Ratio 8-8-8 Ratio Ratio 10-10-10
100% 1008 100%
L Bstock
80% - 80% 80%
60% Ocs 60% 60%
40% || SBond 40% 40%
204 20% 20%
Gcash
0% 0% 0%
mhl0s 4 3z 15 1 08 0 05 04 @ 02 01 nw w10 s 4 3z 15 1 @ oo 05 0403 @ 01 W 1005 4 3 2 151 08 05 05 W 03 @ 01 mm
gamma gamma gamma
Ratio 11-11-11 Ratio 12-12-12 Ratio 13-13-13
100% 100% 100%
1] Stock Stock Stock
80% | 80% 80%

. o a o
60% cB 60% cB 604 cB
408 - OBond 404 OBond 40% O gond
20% 20% 20%

g Cash O cash O cash
0% 0% 0%
mhol0 s 4 3 2 5 1 o3 06 0s 04 03 @2 0 max mo100s 4 3 2 15 1 08 o8 05 04 @ 02 01 m W05 43z 15 1 @ 08 05 04 @ 02 W max
gamma gamma gamma

CB
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51.3 3 (T-1 )
3 (T-1 )
) 16
Exp. W 1,000 nodes Exp. W 1,500 nodes Exp. W 2,000 nodes
10500 10520 10550
P st 3 SOCIsIaA PP T T ¥
10450 & ..f;',¢0.-~ ° 10470 "::".' POAER * 10500 _;72‘.‘}‘4"? A
‘g- 4 oo
10400 [g7 10420 [ ©--#--15-10-10 - 10450 -r- - 20-10-10 ™
@0 10-10-10 <~ 0+ 20-15-5 <-4 --20-20-5
s e ;P: RS | e e -
10300 1 ! 10320 10350
0 50 100 150 200 0 50 100 150 200 0 50 100 150
Risk (LPM_1) Risk (LPM_1) Risk (LPM_1)
Exp. W 2,500 nodes Exp. W 3,000 nodes
10600 10600
10550 WOPFE TerT L 2 SN i N |
’g"" ‘- 4+ 25-10-10 10500 —é’—.---— ---4--30-10-10
10450{::: @2 25-20-5 = g - ®--30-20-5
S s o 00 s T
10350 10400
0 50 100 150 200 0 50 100 150 200
Risk (LPM_1) Risk (LPM_1)
16 :
16
(2 )
1,000 10-10-10(100) 20-10-5(200), 40-5-5(200)
1,500 | 15-10-10(150) | 20-15-5(300), 30-10-5(300), 60-5-5(300)
2,000 20-10-10(200) | 20-20-5(400), 40-10-5(400) | 80-5-5(400)
2,500 25-10-10(250) | 25-20-5(500) | 50-10-5(500), 100-5-5(500)
3,000 | 30-10-10(300) | 30-20-5(600) | 60-10-5(600), 120-5-5(600)
D 1 2
1,000 10-10-10(100) , 20-10-5(200)[10-10-10(100) , 40-5-5(200)
1,500 [15-10-10(150) , 20-15-5(300)[15-10-10(150) , 30-10-5(300)
15-10-10(150) , 60-5-5(300)
2,000 20-10-10(200) , 40-10-5(400) [20-10-10(200) , 80-5-5(400)
2,500 [25-10-10(250) , 50-10-5(500)]25-10-10(250) , 100-5-5(500)
3,000 [30-10-10(300) , 60-10-5(600)]30-10-10(300) , 120-5-5(600)
@1 ( ) 2 ( )

2,000 |20-10-10(200) , 20-20-5(400)
2,500 |25-10-10(250) , 25-20-5(500)
3,000 [30-10-10(300) , 30-20-5(600)
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1,000 [20-10-5
1,500 [20-15-5
2,000 |20-20-5
2,500 [25-20-5
3,000 |30-20-5

(200) , 40-5-5(200)

(300) , 30-10-5(300) , 60-5-5(3
(400) , 40-10-5(400) , 80-5-5(4
(500) , 50-10-5(500) , 100-5-5(500)
(600) , 60-10-5(600) , 120-5-5(600

Ratio 10-10-10 Ratio 20-10-5 tatio 40-5-5
100% 100% 100%
i Stock gl @ Stock u o Stock
sos F U 80% - o | AL
a m(l a 2 gl - "H ocs
60% c8 60% Ocs )
40% | | QBond  40% | | oBod * | | | |  Bond
20% - 20% - o |
o Cash acash a Cash
0% 0% o N
@105 43 235 1 csw0s 4@ @ M W05 ¢ 3oz 1o0sos 0504030z onm mnD s 43 215 403 02 0imac
ganma gamma
Ratio 15-10-10 Ratio 20-15-5 tatio 30-10-5 Ratio 60-5-5
100% 100% 100% 100%
H @ Stock B @ stock 1 0 Stock N 8 stock
sos b L sos b HHL e [ 80% THHL
- 1 H W a 1 g = H W
608 - ecs 60% B ce ) Ocs 60% 1 Ocs
40% L B 8ond 0% - @Bond 4% - u @ Bond 208 b H y @ Bond
20% Ll 208 - 20% L} H 204 - H
Ocash B Cash a Cash a cash
0% o [ o
m10s 4 3 2 1510 ososos 03 ozonmm WD S 4 3 2 151 08 0505040 0.201mx mnD s 43 251 08060504 m 0201w wom s e 3z s 1o 06 s ot 03w oo
gamma gamma ganma gamma
Ratio 20-10-10 Ratio 20-20-5 :atio 40-10-5 Ratic 80-5-5
100% 100% 1004 1004
@ Stock H @ Stock M @ Stock M 0 Stock
80% 80 glll £ g 80% H
508 acs sos H L Ocs s 1 H acs cos Pl gl ocs
40% QBond 406 | QBond 40 | | | @ Bond 40% | | H o Bond
208 20% — 20% m 20% W —
B cash o Cash O cash a Cash
0% o - O [
gamma * " gamma " gamma
Ratio 25-10-10 Ratio 50-10-5 Ratio 100-5-5
100% 1004 100%
| | O stock @ Stock gl 0 stock 1 @ Stock
o FHY 80% HHL| Y H |
- - . a 1 1
o | | ocs Ocs 60% cB o - Oce
o | - - @ Bond 40% | o Bond 400 1] 1 @ Bond
- | | | | 20% L] 204 | |
O Cash O Cash 0 Cash ™ O Cash
0% on min D S 4 3 2 15 1 08 05 0504 03 02 Olmx 0% mn10 5 4 3 2 15 1 08 06 05 04 O
mh 10 5 4 3 2 15 1 0806 05040302 01max - ° " o408 02 01ma
gamma gamma gamma
Ratio 30-10-10 Ratio 60-10-5 Ratio 120-5-5
100% 100%
1 a Stock 0 Stock @ Stock - @ Stock
sos b eos I L
oo g ocs acs oce 606 H ace
40% | | aBond o Bond peond H @ Bond
208 | | 204 2
Ocash BCash o Cash u a Cash
o o% 1005 4 3 2 151 0806 0504 030201
gamma gamma
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5.2

Expected Wealth
10450

10400

10350

——1,000
+c 423,000
5,000
—- - —-7,000
—— 10,000
- M- - 15000

10200 : :

0 50 100 150 200
Risk(LPM _1)

18 :
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60 oce 605 [ | | ocs 60% ocs
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205 20 - 20%
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o s s risicrosm m o @ W10 5 4 3 215 1 080605 04 0302 01 max W10 5 4 3 2 15 1 08 5 05 04 03 02 L max
gamma gamma gamma
Ratio 7,000 Ratio 10,000 Ratio 15,000
100% 100% 100%
HI Stock Stock Stock
80% H | 80% 80%
605 | 1 . ocs 60% ace 60% ocs
i
a0% L ogond 4% oBond 4% o Bond
20% - 20% 20%
@ Cash @ Cash @ Cash
" o% %
mn 10 5 4 3 2 15 1 08 06 05 04 03 02 01 m min10 5 4 3 2 15 1 08 06 05 4 03 02 O.lmax S e as L m m s @ ot
gamma gamma gamma

19: (0 )

5.3
100 5.3
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Ratio

cash

100%

80%

—<—1,000 —-®-- 3000
<-4 --5000 ——7,000
— /@ 10000 ~--'4& - 15000

mn 10 5 4 3 2 15 1 0.8 06 0504 03 02 0.1 max

Ratio

gamma

bond

100%

——1000 —-8—- 3000 |

vo M- 5000 —— 7,000

80%

~ @~ - 10000 - - -A - - 15,000 |

min 10 5 4 3 2 15 1 08 06 05 04 03 02 0.1 max

Ratio
100%

80%

60%

40%

20%

0%

Ratio

100%

80%

60%

40%

20%

0%

stock

—<—1,000

— - @~ 3,000

-A - 5000 —e—7,000
‘A - 15,

10000 - -

000

min 10 5 4

3

2 15 1 08060504 0302 0.1 max

gamma
CB

—— 1,000 — -@— - 3,000 a

<A<+ 5000 —— 7,000 ime

[ —-®=- 10000

mn 10 5 4 3 2 15 1 0.8 0.6 05 0403 02 01 max
gamma gamma
20 : o )
~y 0 20
1,000
5.3
100
10 :
Wy = 10,280 Wg = 10,310 Wp = 10,340
1,000 3,000 5,000 7,000 10,000 15,000 1,000 3,000 5,000 7,000 10,000 15,000 1,000 3,000 5,000 7,000 10,000 15,000
0.00 142 224 2.73 3.14 3.42 0.67 6.01 7.40 8.21 8.94 9.42 4.89 13.91 16.07 17.40 18.53 19.34
0.00 0.36 029 0.27 0.24 0.24 0.55 0.78 0.59 0.55 0.47 0.43 142 1.33 1.06 0.93 0.8 0.71
0.00 2.27 3.00 347 3.72 4.03 2.71 7.60 9.14 9.43 10.22 10.49 8.73 16.95 18.93 19.44 21.20 20.96
5% 0.00 166 242 292 330 3.59| 75% 0.95 6.55 7.72 8.61 9.22 9.71| 75% 5.83 15.03 16.80 18.10 19.11 19.85
50% 0.00 144 224 2.75 3.14 3.41| 50% 0.60 6.05 7.36 8.24 8.97 9.39| 50% 4.87 14.00 15.94 17.47 18.52 19.35
25% 0.00 119 204 253 298 329| 25% 0.25 5.52 6.98 7.91 8.62 9.17| 25% 3.86 13.05 15.39 16.90 17.92 18.84
0.00 061 167 2.13 243 2.69 0.00 4.02 5.91 7.05 7.66 7.98 225 10.91 13.55 14.93 16.32 16.97
Wy = 10,370 W = 10, 385
1,000 3,000 5,000 7,000 10,000 15,000 1,000 3,000 5,000 7,000 10,000 15,000
12,91 28.18 32.11 35.01 37.32 39.21 19.05 41.05 47.71 53.82 59.02 63.79
270 275 252 212 2.31 2.07 3.83 4.95 5.52 4.65 5.34 4.92
21.08 35.73 38.69 4062 44.71 45.55 32.64 54.21 61.47 66.41 75.36 78.57
75% |14.81 29.94 33.60 36.45 38.76 40.64| 75% [21.42 44.61 50.94 57.18 62.55 67.09
50% 12,92 28.06 31.84 35.07 37.32 39.07| 50% [19.02 40.33 47.36 53.54 59.14 62.94
25% |10.85 25.95 30.26 33.59 35.75 37.90| 25% [16.22 37.39 43.23 50.32 54.97 61.19
6.96 22.25 27.44 28.28 32.17 34.82 10.29 31.63 38.29 42.26 46.56 53.58
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LPM 1 W_E=10,280 LPM 1 W_E=10,310 LPM_1 W_E=10,340

4 —&— Maximum _|
ceo@e- 75H pt 4 - @ 75% pt.
1 f emmdhe)\lelian I'4 e \edian
e g5t 2 of oW 25l pt. 4 / - come 250 pt.
—¥— Minimum '/ —¥&—Minimum ) —3¥— Minimum
0 L L L L L L 0 . . . . . .
1000 3000 5000 7,000 9000 11,000 13000 15,000 1,000 3000 5000 7,000 9,000 11,000 13000 15,000 1000 3000 5000 7,000 9000 11,000 13,000 15,000
# of path # of path # of path
LPM_1 W_E=10,370 LPM 1 W_E=10,385 LPM_1 Average
80 LA s |
——WE=10370
0 o —h—WE=10340
60 Le Ul 310
60 =+ )+ =V E=10280
50
40
30 |-
LY B 25t 20 - ‘oM 25hpt
—K— Minimum —k— Minimum
5 L L L L H h 10¥ -
1000 3,000 5000 7,000 9,000 11,000 13000 15000 1,000 3,000 5000 7,000 9,000 11,000 13000 15000 1,000 3000 5000 7,000 9,000 11,000 13000 15,000
# of path # of path # of path

21 : (LPM,)
10 21 5 6 )
100 5% 50% 25%
21 6 10
29 24

Expected Wealth
10390

10370

10350

10330 - @ 3000 —
—&—5,000
10310 <% 7,000 —
—x—10,000
10290 +150007
10270 ' . . . . .
0 10 20 30 40 50 60

Risk(LPM 1)

22 :

5.2 21
15,000

( ) [21]

25
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100 500 10,000
15,000 100
o-4-3
1 2 3
1,000 200 50 17
3,000 600 150 50
5,000 [ 1,000 250 83
7,000 | 1,400 350 117
10,000 | 2,000 500 167
15,000 | 3,000 750 250
15,000 3 250
15,000
0 11
23
11: (0 )
Average Standard Deviation
Cash 1,000 3,000 5,000 7,000 10,000 15,000 Cash 1,000 3,000 5,000 7,000 10,000 15,000
Wg =10,280(58.5% 51.9% 48.0% 46.5% 45.2% 44.0%|Wg =10,280(5.0% 3.6% 2.7% 2.6% 21% 1.8%
WE =10,310(53.7% 36.8% 33.6% 32.1% 30.9% 29.3%|Wg =10,310|7.3% 4.2% 3.0% 2.8% 26% 24%
WE =10,340(38.0% 20.2% 15.5% 13.2% 11.1% 9.4%|Wg =10,340(7.7% 4.8% 38% 31% 37% 29%
Wg =10,370119.5% 0.1% 0.0% 0.0% 0.0% 0.0%|Wg =10,370(9.2% 0.7% 0.0% 0.0% 0.0% 0.0%
Wg =10,385| 84% 0.0% 0.0% 0.0% 0.0% 0.0%|Wg=10,385|8.3% 0.0% 0.0% 0.0% 00% 0.0%
Stock 1,000 3,000 5,000 7,000 10,000 15,000 Stock 1,000 3,000 5,000 7,000 10,000 15,000
Wg =10,280| 2.0% 1.9% 2.1% 2.5% 25% 25%|Wg=10,20(1.7% 1.1% 08% 0.8% 06% 06%
Wg =10,310| 2.1% 2.6% 29% 3.0% 3.1% 3.2%|Wg=10,310(1.9% 13% 09% 09% 07% 05%
Wg =10,340| 2.8% 3.4% 38% 3.8% 4.1% 4.3%|Wg=10,340(2.0% 1.5% 1.0% 1.0% 08% 0.7%
Wg =10,370| 3.8% 52% 58% 6.0% 6.3% 6.7%|Wg=10,370(22% 1.7% 1.1% 1.1% 1.0% 1.0%
WE =10,385| 4.8% 6.7% 7.5% 85% 85% 84%|Wgk=10,385(2.8% 18% 15% 13% 14% 13%
Bond 1,000 3,000 5,000 7,000 10,000 15,000 Bond 1,000 3,000 5,000 7,000 10,000 15,000
WE =10,280(28.8% 32.0% 34.9% 36.1% 37.0% 37.9%|Wg =10,20|5.6% 3.7% 2.7% 24% 20% 17%
Wg =10,310130.2% 42.3% 44.5% 45.7% 46.6% 47.7% |Wg =10,310(7.0% 4.1% 28% 2.8% 24% 22%
Wg =10,340]40.5% 53.3% 56.7% 58.3% 59.7% 61.1%|Wgr =10,340(6.8% 4.7% 34% 3.0% 32% 26%
Wg =10,370|53.3% 63.4% 61.0% 58.6% 56.6% 54.8%|Wg =10,370(7.9% 2.6% 3.0% 25% 27% 26%
Wg =10,385|60.5% 52.5% 45.7% 37.8% 30.7% 24.1%|Wg =10,385(6.9% 5.6% 7.3% 6.1% 66% 58%
CB 1,000 3,000 5,000 7,000 10,000 15,000 CB 1,000 3,000 5,000 7,000 10,000 15,000
Wg =10,280]10.7% 14.1% 15.0% 15.0% 15.4% 15.5%|Wgr =10,280(2.9% 2.2% 15% 1.4% 1.1% 09%
Wg =10,31014.1% 18.2% 19.0% 19.2% 19.5% 19.7% |Wg =10,310(3.2% 2.3% 1.7% 1.5% 12% 10%
WE =10,340(18.8% 23.1% 24.0% 24.7% 25.1% 25.3%|Wg =10,340|3.4% 2.7% 1.7% 1.6% 1.6% 11%
Wg =10,370(23.5% 31.2% 33.3% 35.5% 37.2% 38.5%|WE =10,370|3.8% 3.2% 2.9% 25% 26% 25%
Wg =10,385]26.4% 40.8% 46.8% 53.7% 60.8% 67.4%|Wg =10,385(5.0% 55% 6.9% 6.0% 66% 59%

36



Ratio
100%
80% —
60%
40% i (|
20%
0%
# of path
Ratio W_E=10,310: time 0
100%
80%
60%
40%
20%
0%
#of path
Ratio
100%
80% 4
60%
40% pJ
20% —
0%
#of path
Ratio W_E=10,370: time 0
100" e e p— p——
80%
60% ——
40%
20% f—
0%
#of path
Ratio 0,385: time 0
00" |
80%
60%
40% —
20%
0%
#of path

22

CB

23

Stock

O sond

@ cash

B st0ck

=gond

= cash

= Stock

Dgond

@ cash

O stock

D ond

O cash

@ Bond

O cash

Ratio W_E=10,280: time 1 Ratio
100% 100%
805 1 = stock 80%
60% -cp 60%
40% 40%
@ Bond
20% 20%
L
0% 0%
Lo s som g 1m0 1s0m
#of path
Ratio W_E=10,310: time 1 Ratio
100% 100%
80% —1 O stock 80%
60% ocs 60%
40% — 40%
O Bond
20% 20%
@ Cash
0% 0%
# of path
Ratio =10,340: time 1 Ratio
100% 100%
808 Bswck goy
60% o cs 60%
40% i
O Bond 0%
20% 20%
9 Cash
0% 0%
# of path
Ratio W_E=10,370: time 1 Ratio
B s e s s | e | 100%
80% @ stock 80%
60% —1 | o 60%
40% 40%
= Bond
20% 20%
— | = Cash
0% 0%
# of path
Ratio W_E=10,385: time 1 Ratio
100% 100%
808 Bswck goy
60% F—1 ocs 60%
40%
O Bond 0%
20% 0 20%
9 cash
0% 0%
# of path

23 :

Wg = 10,385
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a0 s 7000

# of path

1000 10,000 15,000

W_E=10,310: time 2

10 a0 S0 7000 10000 15000
# of path
0: time 2

@ Stock

Bgond

@ cash

O Stock

0 Bond

O cash

O Stock

Q@ Bond

@ cash

1000 300 500 7.000

# of path

10000 15000

W_E=10,370: time 2

1m0 a0 S0 7000 10000 15000
# of path
385: time 2

10 300 so0 7000

# of path

10000 15000

CB
CB

O Stock

Ocp

= gond

= Cash

Q@ Bond

@ cash

Wy = 10,385

Ratio W_E=10,280: time 3

100%
80%
60%
40%
20%
0%
1000 3000 S0 7000 10000 15000
# of path
Ratio W_E=10,310: time 3
100%
80%
60%
40%
20%
0%
1000 3000 sw0 7000 10000 15000
# of path
Ratio W 0: time 3
100%
80%
60%
40%
204 —H—
0%
1000 3000 S0 7000 10000 15000
# of path
Ratio W_E=10,370: time 3
80%
60% F—H—1
40%
20%
0%
1000 3000 sw0  7.000 10000 15000
# of path
Ratio W_E=10,385: time 3
100%
80%
60% f—dl
40%
20% =
0%
1000 3000 S0 7000 10000 15000
# of path

ER

Stock

Bond

Cash

Stock

Bond

cash

Stock

Bond

cash

Stock

Bond

Cash

Stock
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2.2.2
. : 10,000
e EU )
"Ratio’ "Unit’
6.1
Wt(l)*
W(z)*
h(l)(zjt) = (7;27) jt
1:
Objo k=1
(3) ( »s Wt(zlzil s
J
i W
3 Ob]k - Objk,1
2
2 k=5
IR(k)
Objis — Objr_1
I == - - 1,...,5
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"Value’
)
t ; m(gg)
t
Obj,
25 kE—k+1



Objr,  k Objo
2 5  (k=5) (Objs)
(Objo) 100% k Objs
) 12 15
% v=0.6 1 (k=1)
Objs — Objo  94.3% 2 (k=2) 5.5% 1
90% 2 99%
CIR(k)
k . .
Objy, — Objo
CIR(k) = IR(?) = =—————
(k) 2221 (0 Objs — Objo
CIR(2) 99.2% 2
12 :

v 10 5 4 3 2 15 1 08 06 05 04 03 02 01 max Aw
k=1 99.2% 96.1% 95.1% 95.3% 95.1% 95.6% 95.1% 95.0% 94.3% 94.4% 94.4% 94.3% 100.0% 91.2% 85.9% 94.7%
k=2 0.6% 38% 46% 46% A% 42% 48% A49% 55% 54% 55% 56% 0.0% 83% 13.3% 5.1%
k=3 02% 01% 02% 01% 02% 02% 01% 02% 01% 01% 01% 01% 0.0% 04% 0.8% 0.2%
k=4 01% 01% 00% 01% 00% 00% 00% 00% 00% 00% 00% 00% 0.0% 0.0% 0.0% 0.0%
k=5 0.0% 00% 00% -01% 00% 00% 00% 00% 00% 01% 00% 00% 0.0% 0.0% 0.0% 0.0%

CIR(2) 99.8% 100.0% 99.7% 99.9% 99.8% 99.8% 99.8% 99.8% 99.8% 99.9% 99.9% 99.9% 100.0% 99.5% 99.2% 99.8%

i it
ﬁx,jt(k) 13 #k k
— 1 S
Oz jt(k) = @ Z Og,jt(k)
SES:
s _ 1 (4)* =S% 2 —s%  __ 1 (4)*
Og.,jt(k) = A EV: (%t(k)‘%t(k)) ’ Jt(k) A z‘; Titk)
1eVy? 1€V
; D)/ osx (4) ()% (@)Y  sx i)*
Nor. A hOesn e (Wt / ost) 50 (Wf(,ll) o
Jt(k) — (3)* - (3)* - ()* jit
Wik Wik Witk }
@ s s ()
Tiigy K 2,jt(k) v Tiu(k)
1Syt 14
1 5 2 20 3 60
0% 27 (10,000
O% )
Oz jt(k) 0 t S J
(k= 0) 3 5% 1 (k=1
% 0
z 0% ( 0%)
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1.3% 2 (k=2) 0.1% 2
3 (k=0,1,2)
13 :
~ = 10 #0 #1 #2 #3 Y =5 #0 #1  #2 #3 N =4 #0 #1  #2 #3
t =1][1.04% 0.04% 0.00% 0.00% t=1][150% 0.07% 0.01% 0.01% t=1]1.54% 0.09% 0.01% 0.01%
cash |t =2054% 0.04% 0.02% 0.01% |cash |t =2 [0.74% 0.03% 0.01% 0.02% |cash |t =2]0.84% 0.04% 0.01% 0.01%
t=3]1.06% 0.04% 0.02% 0.01% t =3]|141% 0.06% 0.01% 0.02% t=3]|1.50% 0.07% 0.02% 0.01%
t=1]090% 0.00% 0.00% — t=1][207% 0.00% 0.00% — t=1]1.54% 0.00% 0.00% —
stock |t =2 [0.28% 0.00% 0.00% — stock |t =2 [0.49% 0.01% 0.01% 0.01% |stock |t =2]0.68% 0.01% 0.00% 0.02%
t=3077% 0.01% 0.01% 0.00% t=3[|111% 0.03% 0.01% 0.01% t=3]1.16% 0.03% 0.01% 0.02%
t=1]026% 0.02% 0.01% 0.00% t=1]030% 0.01% 0.02% 0.01% t =1]0.34% 0.02% 0.03% 0.03%
bond |t =2[043% 0.01% 0.01% 0.02% |bond |t =2 [0.54% 0.03% 0.02% 0.03% |bond |t =2]0.62% 0.03% 0.03% 0.01%
t=3]068% 0.03% 0.03% 0.01% t=3]0.87% 0.04% 0.02% 0.02% t =3]0.93% 0.04% 0.03% 0.02%
t=1[048% 0.01% 0.01% 0.00% t=1]066% 0.00% 0.02% — t=1]0.77% 0.03% 0.03% 0.00%
CB t=210.73% 0.02% 0.02% 0.01% |CB t=2]089% 0.02% 0.01% 0.00% | CB t=2]0.89% 0.02% 0.01% 0.02%
t=3[137% 0.03% 0.02% 0.03% t =3|145% 0.05% 0.02% 0.01% t =3]|1.46% 0.05% 0.03% 0.03%
v =3 # 0 # 1 # 2 # 3 v =2 # 0 # 1 # 2 # 3 ~y =1.5 # 0 # 1 # 2 # 3
t=1[158% 0.09% 0.01% 0.00% t=1]162% 0.14% 0.02% 0.00% t=1]1.63% 0.12% 0.01% 0.02%
cash |t =2|1.00% 0.04% 0.01% 0.01% |cash |t =2 |1.27% 0.04% 0.01% 0.01% |cash [t =2]1.44% 0.04% 0.01% 0.00%
t=3]1.69% 0.09% 0.01% 0.00% t=3]199% 0.12% 0.01% 0.00% t =3]2.23% 0.14% 0.01% 0.00%
t=1[2.03% 0.00% 0.00% — t =11[204% 0.00% 0.01% — t=1]2.03% 0.01% 0.00% 0.00%
stock |t =2 |0.88% 0.02% 0.01% 0.00% |stock|t =2 [1.33% 0.04% 0.02% 0.04% |stock [t =21.55% 0.04% 0.02% 0.00%
t=3[134% 0.05% 0.01% 0.01% t=3|178% 0.11% 0.01% 0.02% t=3]1.94% 0.12% 0.02% 0.02%
t =1[048% 0.05% 0.04% 0.03% t=1][057% 0.04% 0.00% 0.00% t =1]0.70% 0.04% 0.04% 0.02%
bond |t =2 [062% 0.03% 0.02% 0.02% |bond |t =2 |0.75% 0.04% 0.02% 0.03% |bond |t 210.92% 0.04% 0.01% 0.03%
t=3[110% 0.05% 0.03% 0.02% t =3]130% 0.05% 0.03% 0.03% t=3]1.51% 0.08% 0.04% 0.03%
t=1[086% 0.01% 0.03% 0.03% t=1[0.94% 0.00% 0.00% — t=1]0.97% 0.05% 0.00% 0.00%
CB t=2]1.07% 0.03% 0.01% 0.02% | CB t=2]125% 0.03% 0.02% 0.01% | CB t=2]1.30% 0.03% 0.03% 0.01%
t=3]159% 0.08% 0.02% 0.03% t=3]1.68% 0.08% 0.02% 0.03% t=3]1.79% 0.09% 0.03% 0.04%
Y =1 #0 #1 #2 #3 ~ =038 #0 #1  #2 #3 ~ =0.6 #0 #1  #2 #3
t=1[170% 013% 0.01% 0.00% t=1][176% 0.12% 0.01% 0.00% t=1]1.69% 0.15% — 0.00%
cash |t =2|181% 0.06% 0.01% 0.00% |cash |t =2 [1.99% 0.06% 0.00% 0.00% |cash [t =2]2.12% 0.08% 0.00% 0.00%
t=3]255% 0.17% 0.01% 0.00% t=3]270% 0.19% 0.01% 0.00% t=3]2.83% 0.23% 0.01% 0.00%
t=1]057% 0.00% 0.02% — t=1[059% 0.01% 0.02% 0.02% t=1]0.68% 0.00% 0.00% —
stock |t =2 |1.95% 0.05% 0.02% 0.01% |stock|t =2 |210% 0.05% 0.01% 0.03% |stock [t =2]2.02% 0.04% 0.00% 0.02%
t=31240% 0.18% 0.02% 0.01% t=3]256% 0.20% 0.02% 0.03% t=3]2.65% 0.24% 0.03% 0.03%
t 1(0.88% 0.02% 0.05% 0.01% t=1]119% 0.04% 0.03% 0.04% t=1]1.32% 0.04% 0.04% 0.00%
bond |t =2 |1.08% 0.03% 0.02% 0.03% |bond |t =2 |1.43% 0.03% 0.03% 0.04% |bond [t =21.59% 0.05% 0.02% 0.01%
t=3]184% 0.09% 0.03% 0.03% t=3]207% 0.10% 0.04% 0.02% t=3]2.29% 0.11% 0.03% 0.03%
t=1]098% 0.02% 0.00% 0.05% t=1]099% 0.03% 0.03% 0.09% t=1]0.86% 0.04% 0.03% 0.00%
CB t=2[141% 0.05% 0.02% 0.02% |CB t =2]154% 0.02% 0.02% 0.02% | CB t=2]1.65% 0.07% 0.05% 0.01%
t=3[183% 0.10% 0.02% 0.02% t=3]195% 0.13% 0.03% 0.03% t =3]2.04% 0.16% 0.02% 0.04%
~Y =105 o #£1 #2 #Z3 N =04 Zo £1 #2 #£3 Y =03 Zo #1 #2 #£3
t=1]1.64% 0.14% — 0.00% t=1]153% 0.14% — 0.00% t=1]1.44% 0.14% 0.01% 0.00%
cash |t =2[221% 0.07% 0.00% 0.00% |cash |t =2]228% 0.06% 0.00% 0.00% |cash |t =2]2.47% 0.06% 0.00% 0.00%
t 31293% 0.23% 0.01% 0.00% t=31311% 0.22% 0.01% 0.00% t=3]3.37% 0.23% 0.00% 0.00%
t=11073% 0.01% 0.02% 0.00% t=1]0.80% 0.00% 0.00% — t=1]0.90% 0.01% 0.01% 0.00%
stock |t =2 [2.16% 0.04% 0.01% 0.02% |stock|t =2 [205% 0.03% 0.02% 0.04% |stock [t =2[2.27% 0.02% 0.01% 0.04%
t =3[271% 0.24% 0.02% 0.03% t =3[253% 0.20% 0.02% 0.03% t =3]2.89% 0.21% 0.02% 0.04%
t=1[142% 0.02% 0.04% 0.07% t=1][152% 0.04% 0.03% 0.01% t=1]1.50% 0.03% 0.04% 0.01%
bond |t =2 |1.64% 0.04% 0.03% 0.03% |bond |t =2 |217% 0.06% 0.03% 0.04% |bond |t =2[2.29% 0.06% 0.04% 0.02%
t=3[259% 0.13% 0.03% 0.03% t =3[294% 0.13% 0.04% 0.03% t =3]3.35% 0.14% 0.03% 0.03%
t=1[0.72% 0.02% 0.04% 0.10% t=1][053% 0.07% 0.03% 0.01% t =1]0.31% 0.04% 0.03% 0.00%
CB t=2]156% 0.03% 0.01% 0.04% |CB t=2]1.34% 0.06% 0.02% 0.05% | CB t=2]1.10% 0.06% 0.05% 0.02%
t=3|186% 0.14% 0.04% 0.03% t=3|176% 0.14% 0.02% 0.02% t=3]1.70% 0.14% 0.03% 0.03%
~ =02 F0 #1 #2 #3 ~ =0.1 Z0 #1 #2 #3 max Z0 #1 #2 #3
t=1][145% 0.16% — 0.00% t=1][145% 0.16% — 0.00% t=1]1.84% 0.81% — 0.00%
cash |t =2|280% 0.07% 0.00% 0.00% |cash |t =2[280% 0.07% 0.00% 0.00% |cash |t = 3.94% 0.46% 0.00% 0.00%
t =3[354% 0.28% 0.01% 0.00% t =31354% 0.28% 0.01% 0.00% t = 4.51% 0.63% 0.05% 0.00%
t=1[1.05% 0.00% 0.04% — t=1][1.05% 0.00% 0.04% — t = 0.00% 0.00% 0.00% —
stock |t =2 |2.70% 0.04% 0.03% 0.02% |stock|t =2 |2.70% 0.04% 0.03% 0.02% |stock |t = 0.61% 1.32% 0.00% 0.00%
t =3295% 020% 0.04% 0.04% t =3]295% 0.20% 0.04% 0.04% t = 1.17% 1.08% 0.07% 0.00%
t=1[2.06% 0.02% 0.01% 0.00% t=1][206% 0.02% 0.01% 0.00% t =1]4.46% 0.00% 0.00% —
bond |t =2 |295% 0.09% 0.03% 0.05% |bond |t =2 [295% 0.09% 0.03% 0.05% |bond [t =2|5.08% 0.09% 0.00% 0.00%
t =3[358% 021% 0.03% 0.03% t =3[358% 0.21% 0.03% 0.03% t =3|5.64% 0.34% 0.00% 0.00%
t=11055% 0.04% 0.04% 0.05% t=11055% 0.04% 0.04% 0.05% t=1]1.74% 0.00% 0.00% —
CB t=2]122% 0.06% 0.04% 0.04% |CB t=2]122% 0.06% 0.04% 0.04% |CB t=213.57% 0.05% 0.00% 0.00%
t=3[191% 021% 0.03% 0.02% t=3]|191% 0.21% 0.03% 0.02% t =3]3.34% 0.33% 0.04% 0.00%
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Fixed-unit strategy
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Fixed-proportion strategy
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Fixed-value strategy
TimeO

05 4 3 2
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1
: (4)* ; _
1: Wyo) hO(z5,) =
wi (i)
(Tpt_(im> Zjt v VVt(Zl)
Jt
Obj)) k=1
2 k Objl, AR(k)
Obj;. — Objy
AR(k) = ==k k=0,1,2
Objs b Objo
Objo 0% Objs  100%
k 14
14 :

v [10 5 4 3 2 15 1 08 06 05 04 03 02 0. max]Ave
k=0[77.4% 84.9% 91.2% 91.4% 91.7% 92.8% 87.0% 93.8% 91.7% 93.3% 87.7% 75.2% 99.9% 46.0% 35.0%|82.6%
k=195% 99.7% 988% 99.9% 99.9% 984% 98.5% 97.5% 97.1% 94.8% 89.9% 78.8% 100.0% 63.6% 74.5%|92.7%
k= 2|99.8% 100.5% 99.5% 100.3% 100.3% 98.7% 99.0% 97.9% 97.5% 95.0% 90.3% 79.4% 100.0% 66.0% 78.2%|93.5%
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(2 ) gl
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