Module 12.5

Dynamic Risk Measures

GBM-Based Compound Option
Valuation Model

Central Finance Concepts

= Explore performance of seven strategies
=Monte Carlo simulate three input variables
= Evaluate three strike prices

=Goal

= [llustrate power of simulation
= Potentially identify outcomes not seen in history
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Simulation of Three Variables

= Stock price
= Volatility
= Interest rate

= Explore correlation effects typically absent in
option-based strategy analysis
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Overview

= Follows Module 12.3 closely (GBMOVM)

= Performance of 7 strategies, 3 variables
simulated, and 3 different strike prices
= Focus, for illustration, on correlation
effects

= Stock returns and volatility

= Stock returns and interest rates

= Volatility and interest rates
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Seven Strategies

UC - Underlying Call

1. Long underlying

2. Long call on call

3. Long put on call

4. Covered call writing (UC — 2.)
s. Protective put buying (UC + 3.)
6. Leveraged calls (UC + 2.)

7. Leveraged puts (UC — 3.)
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Three Strike Prices

= Low strike price (call ITM, put OTM)

= At-the-money strike price

= High strike price (call OTM, put ITM)

= Enables exploration of influence of

implied leverage influence on performance

= Return VaR-focused based on correlation

= Higher confidence interval because
"%ﬁiﬂﬂgher number of simulations

© Financial Risk Management, LLC 6

6




Inputs Assumed

= Underlying price = = Underlying yield = 5%
$100 = Volatility = 30%
= Strike prices = Maturity = 5 years

= XL =$90 = CO Maturity = 1 year
= X=$100 = Style

=« XH=%110 = European Only
= Compound X = $20.46 = Type = Vanilla

= Interest rate = 5%
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Simulation Inputs Assumed

= Horizon = 1 month = Standard deviations
= Confidence level = 95% = Underlying = 30%

= Simulations = 10,000 = Rate = 10%
= Volatility = 40%

= Means /
= Underlying = 5% = Correlations
= Rate = 0% = Underlying, Rate =—0.3

= Rate, Volatility = 0.0

= Volatility = 0%
= Stock, Volatility =—-0.5
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Table 12.5.1 Return VaR Based on GBM COVM Stock Return and Volatility Correlation
Strategy\Correlation -0.75  -0.50  -0.25 0.00 025 0.50 0.75

LS 559 748 890 1020 1114 1229 13.04
LCXL 1322 1674 1943 2184 2351 2554 27.00
LCX 1485 1890 2254 2494 2722 2939 3090
LCXH 1669 2132 2553 2810 3089 3316 3486
LPXL 4671 4445 4231 3873 3573 3141 2563
LPX 3531 3341 3149 2835 2575 2238  17.66
LPXH 2644 2505 2334 2079 1882 1613 1245
LCCWXL 041 120 176 230 274 326 361
LCCWX 166 250 302 361 412 467 508
LCCWXH 256 348 405 474 532 592 638
LPPBXL 493 688 871 987 1129 1218 1290
LPPBX 498 664 823 929 1050 1128 1172
LPPBXH 530 645 747 824 923 970 10.02
LLCXL 778 1014 1191 1357 1468 1611  17.05
LLCX 772 1014 1209 1370 1492 1629 1729
LLCXH 762 1004 1204 1362 14838 1625 1721
LLPXL 796 939 1003 1098 1180 1259 1326
LLPX 1148 1272 1283 1352 1426 1473 1526
LLPXH 1821 1915 1885 1977 2016 2043 2074

Key Insights: 1) Return VaR reflects the optionality within the underlying call option (similar
to long call in GBMOVM case. 2) For LC, Return VaR increases with X and for LP, Return
VaR decreases with X (implied leverage effect). 3) Option blend strategies have lower Return
VaR. 4) Compared with LS, lower Return VaR for LCCW and LPPB due to deleveraging,
whereas higher Return VaR for LLC and LLP due to leveraging. 5) Correlation between stock
return and volatility has significant impact on Return VaR although theoretically

no impact on model option values.
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Table 12.5.2 Return VaR Based on GBM COVM Stock Return and Interest Rate Correlation
Strategy\Correlation -0.75  -0.50  -0.25 0.00 0.25 0.50 0.75

LS 7.28 7.63 7.53 7.77 7.83 7.89 8.15
LCXL 1648  17.05 16.88 1732 1738 17.54 17.98
LCX 1877 1939 1933 1982 1986 19.82 2041
LCXH 2139 21.76  21.87 2222 2236 2232 2290
LPXL 4332 4384 4460 4488 4441 4553 4565
LPX 3227 3283 3351 33.69 3342 3423 3458
LPXH 2390 2448 2507 2535 2507 2592 26.01
LCCWXL 1.07 124 1.19 1.28 133 1.38 1.48
LCCWX 229 251 247 259 2.64 267 282
LCCWXH 3.23 348 345 3.56 3.61 3.68 3.83
LPPBXL 7.00 7.12 7.00 7.19 7.20 7.14 7.36
LPPBX 6.87 6.94 6.72 6.82 6.72 6.77 6.89
LPPBXH 6.45 6.61 6.48 6.49 6.47 6.37 6.63
LLCXL 9.94 1034 1024 10.51 10.58 1066  11.00
LLCX 9.98 1039 1033 10.58 1059 1069 11.04
LLCXH 9.89 1029 1025 10.46 10.53 10.62 10.95
LLPXL 8.62 9.20 9.30 9.43 9.66 9.79 1010
LLPX 11.61 12.25 1276 12.99 13.14 1337 13.78
LLPXH 17.77 18.69  19.63 19.89 2019 2042 21.20

Key Insights: 1) Patterns observed from prior table remain the same. 2) Correlation between
stock returns and interest rates do not have a material influence on option strategy
performance.
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Table 12.5.3 Return VaR Based on GBM COVM Volatility and Interest Rate Correlation
Strategy\Correlation -0.75  -0.50  -0.25 0.00 0.25 0.50 0.75

LS 742 7.25 7.39 7.46 7.57 7.73 7.66
LCXL 16.64 1639  16.61 16.75 16.94 1725  17.09
LCX 1879 1856 18.93 19.04 1935 19.60 19.33
LCXH 21.04 2094 2149 2167 2190 22.06 21.88
LPXL 4564 4510 4472 4450 4362 4355 4279
LPX 3432 3385 3356 3335 3257 3260 31.74
LPXH 2577 2529 2506 2498 24.18 2441 2371
LCCWXL 114 1.07 112 1.15 118 127 1.24
LCCWX 242 234 237 2.44 2.41 2.52 2.50
LCCWXH 338 3.29 332 3.40 3.39 3.50 3.46
LPPBXL 6.88 6.82 7.02 7.05 7.11 7.13 7.02
LPPBX 6.73 6.69 6.74 6.79 6.89 6.83 6.70
LPPBXH 6.59 6.58 6.57 6.50 6.58 6.41 6.35
LLCXL 10.08 9.87 10.05 10.15 10.26 10.47 10.36
LLCX 10.07 998 10.05 10.18 1034 1052 1040
LLCXH 9.98 9.85 9.97 10.09 1023 1044 1029
LLPXL 9.03 8.96 9.14 9.05 9.12 9.27 9.24
LLPX 1240 1235 12.68 1233 1229 1255 1248
LLPXH 19.13 18.81 19.55 18.83 18.72 19.07 19.15

Key Insights: 1) Patterns observed from prior tables remain the same. 2) Correlation between
volatility and interest rates do not have a material influence on option strategy performance.
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Quantitative Finance Materials

= Analysis presented here based on
valuation models previously covered

= Module 5.6 (Valuation)

= Module 8.5 (Static Risk Measures)
= Large number of alternative strategies
could be covered

= Alternative option-based strategies

= Portfolios of stocks rather than just one
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Summary

= Performance of 7 strategies, 3 variables
simulated, and 3 different strike prices
= Focus, for illustration, on correlation
effects

= Stock returns and volatility (high influence)

= Stock returns and interest rates

= Volatility and interest rates
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