Module 12.2

Dynamic Risk Measures
ABM-Based Binomial Models

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

= Approach like Module 12.1

= 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

1. Long stock

2. Long call

3. Long put

4. Covered call writing (1. —2.)
s. Protective put buying (1. + 3.)
6. Leveraged calls (1. +2.)

7. Leveraged puts (1. —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

)
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Inputs Assumed

= Stock price = $100 = Maturity = 1 year
= Strike prices = Steps = 250
« XL =$90 = Style
= X=$100 = European (Panel A)
« XH=%$110 = American (Panel B)
= Interest rate = 5% = Type = Vanilla
= Dividend yield = 0% . EMM probability =
= Volatility = $29.8848 50%

23 (Calibrated to 30%
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Table 12.2.1 Return VaR Based on ABM BOVM Stock Return and Volatility Correlation

Panel A: European-style Panel B American-style
Strategy\Correlation -0.75 050 025  0.00 025 0.50 075 Strategy\Correlation -0.75 050 025  0.00 025 050 075
LS

27 26 27 276 261 280 276 LS 28 284 284 257 280 260 277
LCXL 871 1L13 1301 1420 1622 1726 1841 LCXL 910 1148 1267 1399 1571 1642 1789
LCX 1087 1473 1741 1891 2185 233 247 LCX 1135 1533 1681 1893 2130 2218 2440
LCXH 162 2070 2337 2532 2924 3093 3336 LCXH 1605 2061 2327 2675 2866 2939 3256
LPXL 440 4030 3904 362 3213 2777 2550 LXL 277 399 3881 3439 3084 2749 275
LPX 3402 3106 2999 2725 2424 1978 1609 LPX 3313030 2927 2613 2312 2036 1594
LPXH 2594 2370 2237 2013 1792 1451 1138 LPXH 2489 262 2074 199 169 1476 1228
LCCWXL 198 170 143 L3 092 066 014 LCCWXL 204 170 148 121 0% 060 013
LCCWX 237 203 175 145 L2 083 027 LCCWX 244 205 185 148 L17 077 024
LCCWXH 260 219 19 16 132 094 045 LCCWXH 268 225 204 164 134 095 037
LPPBXL 133 181 213 237 277 297 320 LPPBXL 140 188 209 233 265 280 308
LPPBX 109 157 191 200 248 267 28 LPPBX L2 16 18 211 236 247 2R
LPPBXH 094 134 157 171 204 218 237 LPPBXH 094 129 149 17 185 189 211
LLCXL 352 385 424 447 469 S04 528 LLCXL 374 394 42 425 471 488 526
LLCX 338 37 419 441 42 512 535 LLCX 356 38 414 428 482 493 530
LLCXH 324 36 402 424 4% 501 520 LLCXH 340 3T 401 412 466 476 14
LLPXL 492 43 419 37 38 29 26 LLPXL 511 45 434 358 335 28 241
LLPX. 565 49 485 434 381 348 306 LLPX 58 525 500 419 394 340 289
LLPXH 650 566 554 S04 446 416 377 |LLPXH 667 607 575 488 471 413 3]

Key Insights (All similar to GBM): 1) Return VaR is slow to converge as illustrated with LS
(correlation should have no influence). 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
W between stock return and volatility has significant impact on Return VaR although

theoretically no impact on model option values.
Financial Risk Management, LLC 9

Table 12.2.3 Return VaR Based on ABM BOVM Volatility and Interest Rate Correlation
Panel A: European-style Panel B American-style

Strategy\Correlation -075  -050  -025 000 025 050 075 [StrategylCorrélation -075 050 025 000 025 050 075
Ls 281 280 276 278 268 270 263 LS 266 27 261 265 280 283 276

LCXL 122 1075 1128 1085 1082 1100 1035 LCXL 1171091 1094 1071 1104 1130 1136
LCX 1454 1409 1500 1463 1452 1487 1384 LeX 1500 1451 1438 1407 1464 1502 1504
LCXH 2028 1929 2005 2012 2000 2004 1944 LCXH 211 1986 2025 1956 2042 2076 2085
LPXL 3979 3969 4128 4058 3968 4219 4184 LPXL 3995 4015 3989 4179 4105 4045 4000
LPX 3087 3034 3245 3L 3069 3235 3224 LPX 3108 3049 3096 3186 3174 3191 3188
LPXH 2348 2280 2465 2329 2342 2438 2445 LPXH 057 280 2523 239 9% 28 24
LCCWXL 163 166 L7 181 169 170 172 LCCWXL 1618 175 1?12 LB 7
LCCWX 196 205 213 214 207 200 207 LCCWX 198 213 205 208 204 209 210
LCCWXH 218 227 231 231 231 221 226 LCCWXH 219 237 226 229 227 235 23
LPPBXL 184 174 183 174 174 177 164 LPPBXL 184 1M M am m 18 181
LPPBX 17150 L6 1SS 1Sl 157 143 LPPBX 163 154 154 148 154 159 156
LPPBXH 135125 130 130 127 129 121 |LPPBXH 134 124 128 12 126 127 18
LLCXL 405 390 409 38 397 387 374 LLCXL 378 393 386 374 386 39 39
LLCX 397 381 39 37 380 375 36 LLCX 375 381 381 364 375 392 387
LLCXH 38 365 378 36 364 360 349 LLCXH 358 367 365 341 39 3™ 3m
LLPXL 443 453 455 450 448 434 439 LLPXL 441 461 431 459 451 4S8 4R
LLPX S11 521 524 518 517 S0l 506 LLPX 508 530 503 525 521 531 53l
LLPXH 581 592 598 595 595 575 577 |LLPXH ST 604 571 594 59T 615 603

Key Insights: 1) Patterns observed from prior tables (and GBM) remain the same. 2)
Correlation between volatility and interest rates do not have a material influence on option
strategy performance.
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Simulation Inputs Assumed

= Horizon = 1 month = Standard deviations
= Confidence level = = Stock = 30%
90% = Rate = 10%
= Simulations = 2,000 = Volatility = 40%
« Means = Correlations
« Stock = 5% = Stock, Rate =—0.3
. Rate = 0% = Rate, Volatility = 0.0
= Volatility = 0% = Stock, Volatility =-0.5
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Table 12.2.2 Return VaR Based on ABM BOVM Stock Return and Interest Rate Correlation

Panel A: European-style Panel B American-style
Strategy\Correlation -0.75  -0.50 025  0.00 025 0.50 075 Strategy\Correlation -0.75 050 025  0.00 025 0.50 075
LS 280 290 275 262 wm 274 266 LS 265 m 270 wm 285 264 289

LCXL 1077 118 1130 1104 1065 1099 1120 LCXL 1069 117 1084 1124 1083 1108 1113
LCX 1427 1467 1477 1451 1431 1478 1460 LCX 1438 1457 1441 1482 1447 1448 1457
LCXH 1994 2052 2033 2008 2027 2008 2047 LCXH 1982 2036 2016 2036 2014 1960 2009
LPXL 4214 4076 3979 4165 4201 4092 3966 LPXL 4162 3968 4004 4146 4043 4130 4004
LPX 3297 3149 3101 3235 3235 3131 3088 LPX 3200 3089 3082 3208 3145 3191 3136
LPXH 2469 2419 2376 2494 2408 2429 2366 LPXH 2395 2307 29 238 249 BB 236
LCCWXL 187 188 166 166 179 172 166 LCCWXL 164 170 178 1S9 170 1ST 165
LCCWX 224 225 202 19 215 208 200 LCCWX 200 205 214 194 205 190 200
LCCWXH 246 251 229 214 237 234 218 LCCWXH 218 226 237 217 23 213 225
LPPBXL 175 182 183 177 167 174 178 LPPBXL 13 18 175 181 L7 175 1S
LPPBX 12 17 1S7 154 150 154 150 LPPBX 151 156 151 1ST  1S1 LSO 149
LPPBXH 130 134 131 127 130 126 128 LPPBXH 124126 125 125 125 120 12
LLCXL 387 395 398 377 387 389 399 LLCXL 37 395 3% 30 392 3 4l
LLCX 374 387 38 370 31 379 391 LLCX 366 380 375 3% 380 369 397
LLCXH 357 371 368 355 361 364 376 LLCXH 351 368 36 368 366 356 380
LLPXL 471 485 453 427 457 463 436 LLPXL 438 465 44T 441 4T 432 4@
LLPX 542 557 521 495 526 533 S04 LLPX 505 540 515 519 541 501 536
LLPXH 611 632 59 566 598 606 573 |LLPXH 581 613 595 S8 626 ST 6l

Key Insights: 1) Patterns observed from prior table (and GBM results) 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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Quantitative Finance Materials

= Analysis presented here based on
valuation models previously covered

= Module 5.3 (Valuation)

= Module 8.2 (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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GBM- and ABM-Based BOVM
= GBM-based BOVM
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= ABM-based BOVM
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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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W = ABM results very similar to GBM results
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