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US o°S o
dS= uSdt + oSdz
geometric Brownian motion
0_2
Ito d|nS=£,u-7Jdt+0'dZ
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Intrinsic value
time value
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Black Scholes
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Black-Scholes

S : dS= St + 00z
Q S Q S t
2
Ito . dQ= a—Q,uS+a—Q+Ea—QO'ZS2 dt+a—QGSdZ
0S ot 20 0S
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Black-Scholes

: QQ =max(S-X,0) t=T

:QQ =max(X —S,0) t

T

c=SN(d,)—Xe ""N(d,)

p=Xe ™ [1-N(d,)]- S[1- N(d,)]

In()S<)+ (r+"22)T

d, = — d,=d,—ovT
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BS

. 378 GARCH(L,1)
27% 1.45%
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G

3.6 0 0.156 100% 0.156
3.7 0 0.186 100% 0.186
3.8 0 0.220 100% 0.220
3.9 0 0.257 100% 0.257
4 0 0.298 100% 0.298
4.1 0 0.342 100% 0.342
4.2 0 0.390 100% 0.390
4.3 0 0.441 100% 0.441
4.4 0 0.495 100% 0.495
4.5 0 0.553 100% 0.553
4.6 0.1 0.514 84% 0.614
4.7 0.2 0.477 70% 0.677
4.8 0.3 0.444 60% 0.744
4.9 0.4 0.413 51%
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10 17 580000
5.48% 0.949

0.71 33% 5.45
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Black-Scholes
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5/1.5=3.33

3.33 Delta 0.75
3 1%
3%
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S
A B
S S
1 1
5 5
4.5 5.5
20% 20%
2.5% 2.5%
BS 1.126 0.747
0.5 05
0.626 0.247
Delta 0.756 -0.454
4.441 6.693
3.358 -3.041
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S A

S () |35 4 4.5 5 5.5 6 6.5
S () |5 5 5 5 5 5 5
A ( ) |0.23 [0.45 |0.73 1.09 1.48 1.92 2.37
A () |1.126 |1.126 |1.126 |1.126 |1.126 |1.126 | 1.126
S ~30.00% | -20.00% | -10.00% |0.00% | 10.00% | 20.00% | 30.00%
A ~79.51% | -60.44% | -34.75% | -3.54% |31.89% | 70.35% | 110.90%

2.65 |3.02 |3.48 NA 3.19 3.52 3.70
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CPPI
CPPI
1000
100%
2% CPPl 3.5
o 1 1000
[ 2 980.39 19.61

o 3 CPPI 19.61><3.5=68.64 A 031.36
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3 4 4.5 5 5.5 6 7

2% 2% 2% 2% 2% 2% 2%

1000 1000 1000 1000 1000 1000 1000
0.87 5.90 10.64 16.68 23.69 31.36 47.81
1000.87 | 1005.9 | 1010.64 | 1016.68 | 1023.69 | 1031.36 | 1047.81
0.09% 0.59% | 1.06% 1.67% 2.37% 3.14% 4.78%
950 950 950 950 950 950 950
41.184 | 54.912 | 61.776 68.64 75.504 82.368 | 96.096
991.18 | 1004.9 | 1011.78 | 1018.64 | 1025.50 | 1032.37 | 1046.10
-0.88% | 0.49% | 1.18% 1.86% 2.55% 3.24% 4.61%
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1 S B Delta
1/0.454=2.2 1.64

3.80 4.10 4.40 4.70 5.00 5.30 5.60 5.90 6.20

1.49 1.26 1.06 0.88 0.73 0.59 0.48 0.39 031

5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00

3.80 4.10 4.40 4.70 5.00 5.30 5.60 5.90 6.20

6.64 6.64 6.64 6.64 6.64 6.64 6.64 6.64 6.64

| N | N N
SN | N | S | N | N

7.08 6.88 6.73 6.64 6.60 6.60 6.66 6.75 6.89

-24.00% | -18.00% | -12.00% | -6.00% | 0.00% | 6.00% | 12.00% | 18.00% | 24.00%

6.56% | 3.58% 1.37% | -0.04% | -0.66% | -0.53% | 0.28% | 1.72% | 3.70%
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