Module 12.1

Dynamic Risk Measures
GBM-Based Binomial Models

Overview

= 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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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

b
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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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Simulation of Three Variables

= Stock price
= Volatility
= Interest rate

= Explore correlation effects typically absent in
option-based strategy analysis
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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 = 30% 50%
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Table 12.1.1 Return VaR Based on GBM BOVM Stock Return and Volatility Correlation
Panel A: European-style Panel B American-style
Strategy\Correlation -0.75 050 025 000 025 050 075  StrategyCorrcation 075 050 025 000 025 050 075
LS 8 2

LS 254 264 274 267 28 258 286 28 284 279 269 268 288 271
LCXL 149 1199 1319 1355 1431 1371 1553 LCXL 1226 1260 1307 1324 1361 1529 1481
LCX 1370 1454 1615 1666 1756 1732 1960 LCX 1446 1497 1633 1648 1707 1902 1867
LCXH 1608 1744 1958 2048 2164 2121 2401 LCXH 1683 1770 1958 2004 2090 2346 2315
LPXL 2678 2566 2372 2273 2126 1929 1686 LPXL 2723 2624 2454 2387 2091 1902 1783
LPX 2086 2014 1845 1792 1679 1558 1373 LPX 2142 2048 1932 1907 1678 1548 1480
LPXH 1641 1605 1477 1431 1348 1256 1131 LPXH 1690 1620 1537 1521 1371 1290 1256
LCCWXL 048 044 034 019 019 003 012 LCCWXL 062 050 039 023 015 006 -016
LCCWX 084 079 070 051 053 031 020 LCCWX 101 089 077 055 049 040 013
LCCWXH 120 112 105 083 09 063 059 LCCWXH 140 126 LIS 092 086 079 050
LPPBXL 181 191 213 222 234 222 257 LPPBXL 194 200 202 213 223 251 244
LPPBX 143154 175 182 194 190 220 LPPBX 10 156 173 176 185 207 204
LPPBXH 105 116 135 141 152 149 173 LPPBXH 105 L3127 131 137 18 156
LLCXL 400 416 446 443 465 440 491 LLCXL 440 446 447 433 447 493 48
LLCX 391 407 439 439 463 436 491 LLCX 426 437 439 429 441 488 467
LLCXH 375 392 425 423 450 423 475 LLCXH 409 419 424 416 427 474 455
LLPXL 342 347 346 315 338 304 325 LLPXL 390 381 366 340 324 341 307
LLPX 399 404 402 365 390 351 374 LLPX 458 447 429 398 380 399 359
LLPXH 468 475 471 433 46 417 445 LLPXH 542 528 507 476 453 480 439

Key Insights: 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 between stock return

t and volatility has significant impact on Return VaR although theoretically no

impact on model option values.
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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 12.1.2 Return VaR Based on GBM BOVM Stock Return and Interest Rate Correlation
Panel A: European-style Panel B American-style
StrategyCorreation 075 050 025 000 025 050 075  Strategy\Corrclation -075 050 025 000 025 050 075
LS

275 2m 275 212 274 279 270 LS 288 2 275 261 268 278 260
LCXL 1228 1232 1237 1235 1244 1281 1240 LCXL 277 1234 1252 1209 1232 1257 1229
Lex 1464 1467 1496 1496 1492 1531 1490 LCX 1552 1484 1491 1454 1487 1496 1457
LCXH 1726 1759 1775 1802 1761 1821 1772 LCXH 1812 1751 1772 1743 1807 1766 1756
LPXL 2531 2553 2616 2623 2587 2563 2520 LPXL 2543 2626 2544 2567 2669 2608 2632
LPX 1961 2001 2040 2044 2025 2015 1980 LPX 2014 2070 2005 2024 2114 2046 2087
LPXH 1534 1575 1609 1618 1587 1605 1564 LPXH 1603 1643 1583 1591 1691 1623 1659
LCCWXL 048 043 044 039 049 045 042 LCCWXL 051 046 050 039 043 045 037
LCCWX 087 081 08 077 08 08 081 LCCWX 092 083 088 074 080 08 075
LCCWXH 125 L4 L6 L2 121 121 115 LCCWXH 128 L7128 108 116 120 LIl
LPPBXL, 199 199 19 19 198 203 196 LPPBXL 207 199 199 193 194 197 191
LPPBX 18 157 160 LS8 156 161 154 LPPBX 165 156 156 151 154 1S3 146
LPPBXH 116 118 LIS LIS LIS LIS 114 LPPBXH L7 L2 L2 Lo L4 109 107
LLCXL, 433 432 432 425 43 447 428 LLCXL 448 432 436 420 427 438 421
LLCX 424 424 423 413 42 436 415 LLCX 437 420 428 413 418 428 4D
LLCXH 405 406 407 396 406 418 402 LLCXH 419 403 413 397 402 4l 399
LLPXL. 363 359 356 350 358 367 362 LLPXL 38 35 379 36 356 366 348
LLPX 425 417 415 407 417 421 420 LLPX 451 422 444 424 417 430 4®
LLPXH 494 489 487 479 491 501 495 LLPXH 529 498 527 499 494 510 484

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 12.1.3 Return VaR Based on GBM BOVM Volatility and Interest Rate Correlation

Panel A: European-style Panel B American-style
Strategy\Correlation -0.75  -050  -025  0.00 025 050 075 Strategy\Correlation -0.75  -050 025  0.00 025 0.50 075
LS 275 am 273 282 2.76 an 259 LS 2712 280 282 288 2m 219 276

1260 1263 1228 1262 1270 1231 1198 LCXL 1252 128 1238 1259 1258 1293 1256

IS8 1507 1494 1503 1534 1485 1439 LCX 1490 1532 1493 1504 1541 1544 1489

1820 1790 1791 1776 1820 1791 1726 LCXH 1766 1831 1778 1799 1852 1811 1808

216 2576 2577 2552 2628 2499 2543 LEXL 244 2604 2491 2574 2565 2631 2566

2049 2030 2001 2006 2053 1962 1998 LPX 2070 2042 1968 2029 2003 2066 2032

1615 1613 1606 1585 1621 1536 1563 LPXH 1640 1619 1557 1604 1592 1653 1614

046 049 046 051 046 047 044 LCCWXL 044 044 048 052 042 050 044

082 088 084 09 084 083 081 LCCWX 081 081 084 091 079 087 08

LCCWXH L6 123 121 127 119 116 113 LCCWXH 120 L4120 129 L 123 119
LPPBXL 204 203 198 202 204 197 192 LPPBXL 200 205 198 200 201 208 199
LPPBX 164 161 160 160 164 157 152 LPPBX 15 161 1SS 157 161 1€ 15
LPPBXH 124121 119 119 123 LIS LI3 LPPBXH L3117 L3 LS L8 115 LIS
LLCXL 441 442 430 445 430 430 413 LLCXL 430 447 440 443 436 447 435
LLCX 426 431 420 436 424 422 405 LLCX 418 436 433 432 426 440 425
LLCXH 411 414 404 418 409 406 390 LLCXH 404 419 414 416 412 421 409
LLPXL 359 366 361 369 36 360 345 LLPXL 366 367 361 381 367 373 370
LLPX 418 424 42 428 423 419 401 LLPX 429 430 431 447 429 438 433
LLPXH 49 498 494 505 491 493 470 LLPXH 508 507 s12 529 59 s17 sa2

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 5.2 (Valuation)

= Module 8.1 (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-Based BOVM

= GBM-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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