Module 13.2

Dynamic Risk Measures
Other Futures

Carry Arbitrage Model
= Carry arbitrage: Underlying instrument is
purchased and thus ‘carried’ through time
= Reverse carry arbitrage: Underlying
instrument is sold short
= CAM: Futures price is the future value of the
current spot price where the implied rate is
based on the all-in carrying cost of the
underlying instrument, including financing
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Underlying Instrument’s
Parameters

= Underlying instr. 1 value, UI1=100, UI2=100

= Level all-in carry cost, LCC1=4%, LCC2=—2%
= Slope all-in carry cost, SCC1=0%, SCC2= 0%
= Nearby maturity = 0.25 years

= Quarterly cycle

= LSC model scalar = 0.5

= Equivalent cash collateral (ECC) = 10%
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Overview

= Assume two underlying instruments
= Carry arbitrage model
= Multivariate simulations
= Multiple strategies
= Focus on correlations
= Monte Carlo simulations
= Inter-market correlation focused on

‘ﬁ}ﬂ return VaR
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Margin and Collateral

= Futures margins are minimal

= Initial and maintenance margins poor
measure of required capital

= Additional cash required to support position
= Cash collateral forms basis for holding
period returns

= Higher cash collateral, lower HPRs

= Explore various implied risk measures
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Simulation Parameters

=VaR horizon = 1 month
= Number of simulations = 100,000

=Means: Underlying growth rate, g1=g2=0%,
LCC1=LCC2=0, SCC1=SCC2=0

= Standard deviations: g1=92=20%,
LCC1=LCC2=10, SCC1=SCC2=20

= Correlations: 15 given in chapter
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Strategies Considered

Long underlying instrument 1 (LUI1)
Long underlying instrument 1, short nearby of underlying instrument 2 (LUI1SF21)
Long underlying instrument 1, short second nearby of underlying instrument 2 (LUI1SF22)
Long underlying instrument 1, short third nearby of underlying instrument 2 (LUI1SF23)
Short underlying instrument 1, long nearby of underlying instrument 2 (SUI1LF21)
Short underlying instrument 2, long second nearby of underlying instrument 2 (SUI1LF22)
Short underlying instrument 3, long third nearby of underlying instrument 2 (SUI1LF23)
Long nearby of underlying instrument 1, short nearby of underlying instrument 2 (LF11SF21)
Long second nearby of underlying instrument 1, short second nearby of underlying instrument 2
(LF12SF22)

. Long third nearby of underlying instrument 1, short third nearby of underlying instrument 2
(LF13SF23)
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Strategies Considered

11. Short nearby of underlying instrument 1, long nearby of underlying instrument 2 (SF11LF21)

12. Short second nearby of underlying instrument 1, long second nearby of underlying instrument 2
(SF12LF22)

. Short third nearby of underlying instrument 1, long third nearby of underlying instrument 2
(SFI3LF23)

14. Long nearby of underlying instrument 1, short second nearby of underlying instrument 2 (LF11SF22|

15. Long nearby of underlying instrument 1, short third nearby of underlying instrument 2 (LF11SF23)

16. Long nearby of underlying instrument 1, short fourth nearby of underlying instrument 2 (LF11SF24)

17. Short nearby of underlying instrument 1, long second nearby of underlying instrument 2 (SF11LF22

18. Short nearby of underlying instrument 1, long third nearby of underlying instrument 2 (SF11LF23)

19. Short nearby of underlying instrument 1, long fourth nearby of underlying instrument 2 (SF11LF24)
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Table 13.2.1 Return VaR Based CAM Selected Other Futures Ul and UI2 Correlation
WMargin = 10%, Number of Simulations = 100,000, Confidence Level = 99%
Strategy\Correlation -0.75 = -0.50  -025 000 025 050 075
Lun 33.04 3186 3127 3095 3070 3049  30.08
LUIISF21 7501 6897 63.81 5634 4925 40.68  29.26
LUIISF22 7480 6875 63.61 5612 49.12 4054  29.15
LUIISF23 7456 68.51 6340 5593  48.99 4040  29.02
SUIILF21 7177 6559 59.86 5324 4660 37.59  25.90
SUIILF22 7163 6548 59.80 5322 4652 37.53 25.88
SUIILF23 7151 6538 5970 53.10 46.48 3749 2589
LF11SF21 7854 7249 6732 59.82 5274 4414 3262
LF125F22 7862 72.56 6736 59.84 5279 4414  32.65
LF13SF23 7875 7261 6743 5981 5277 4418 3261
SF11LF21 68.73 6252 5682 5013 4345 3443 2270
SF12LF22 69.09 6285 57.07 5044 4373 3463 2293
SFI3LF23 6938  63.13 5729 5071 4400 3485 23.18
LF11SF22 7830 7227  67.11 59.64 5257 4398 3253
LF11SF23 7808 7203 6690 5943 5243 4386 3242
LF11SF24 7782 7181 6670 5923 5227 4370 3232
SF11LF22 6859 6241 5674 5006 4336 3438 2270
SF11LF23 68.50 6230 5662 4998 4332 3431 22.68
SF11LF24 6839 6221 5648 4991 4329 3426 2270
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Table 13.2.2 Return VaR Based CAM Selected Other Futures UIl and LCC2 Correlation
|Margin = 10%, Number of Simulations = 100,000, Confid. Level =99%
Strategy\Correlation  -0.75  -0.50  -0.25 000 025 050 075

Lun 30.64 3058 30.07 29.94 30.12 3044  30.77
LUIISF21 2729 2662 2642 2658 2768 2936 3126
LUIISF22 2722 2653 2629 2645 2753 2924 31.08
LUI1SF23 27.13 2644 2617 2633 2736 29.09 30.93
SUIILF21 24.05 2318 2323 2334 2451 2598 2823
SUIILF22 24.09 2322 2324 2332 2448 2593 2818
SUIILF23 2409 2326 2324 2331 2441 25.88  28.10
LF11SF21 30.69 3005 2979 2995 31.05 3279 34.68
LF12SF22 3065 3003 2974 2989 3095 3270 3457
LF13SF23 30.65 3005 29.68 29.87 30.88 32.66 34.44
SF11LF21 20.84 1998 2003 20.17 21.28 2278  25.05
SF12LF22 2110 2024 2019 2034 2147 2294 2521
SFI3LF23 2135 2050 2035 2053 21.63 23.17 2534
LF11SF22 3059 2994 2969 29.84 3090 3262 3451
LF11SF23 3051 2985 2958 29.69 3075 3246 3431
LF11SF24 3040 2976 2943  29.57  30.61 3229 3412
SF11LF22 20.88  20.04 20.02 20.15 21.24 2273 2498
SF11LF23 20.93 2008 2002 2012 21.22 2270  24.90
SF11LF24 20.99  20.11 2001 2009 21.18 22.63 24.85
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Table 13.2.3 Return VaR Based CAM Selected Other Futures UI1 and SCC2 Correlation
Margin = 10%, Number of Simulations = 100,000, Confidence Level = 99%

Strategy\Correlation ~ 0.75  -0.50 -025 000 025 050 075

LUl 33.06 3194 3073 2993 2981 3059  30.69
LUIISF21 39.60 3645 3194 2724 2639 2624 2674
LUIISF22 3948 3636 3184 27.17 2630 2610  26.60
LUIISF23 3938 3629 3173 27.07 2619 2598 2652
SUIILF21 3697 3291 2875 2400 2323 23.00 2349
SUIILF22 3701 3298 2878 2404 2325 2299 2347
SUIILF23 3700 3299 2884 2416 2325 2299 2347
LF11SF21 4299 3989 3533 3063 2977 2959 3016
LF125F22 4303 3992 3530 3061 2975 29.58 3014
LF13SF23 4308 3994 3528 3057 2979 29.57 3013
SF11LF21 3384 2974 2557 2089 2002 1978 2028
SFI12LF22 3412 3001 2586 2115 2020 1998 2051
SF13LF23 3442 3031 2616 2138 2037 2023 20.73
LF11SF22 4293 39.80 3523 30.54 29.67 2947 3003
LF11SF23 4280 3971 3514 3045 2956 2938 2993
LF11SF24 4267 3961 3501 3033 2948 2929 2981
SFI11LF22 3386 2977 25.62 2094 2005 1979 2027
SF11LF23 3388 2976 2565 2096 2005 1978 2026
SF11LF24 3386 29.77 2566 2097 2002 1979 2028
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Table 13.2.4 Return VaR Based CAM Selected Other Futures Margin Requirements
[Number of Simulations = 100,000, Confidence Level = 99%

Strategy\Margin (%) 10 20 30 40 50 60 70 80 90 100

Lun 3037 1501 10.06 7.61 6.03 4.97 432 374 3.38 3.02
LUIISF21 2624 13.20 8.75 6.57 5.26 4.37 3.79 330 292 2.63
LUIISF22 2613 1314 872 654 524 435 377 329 291 262
LUIISF23 2603 1309 868 650 522 433 376 327 289 260
SUIILF21 2305 1154 763 572 460 38 330 288 259 230
SUIILF22 2305 1153 764 572 460 384 330 289 259 230
SUIILF23 2302 1153 7.63 57 4.60 3.84 3.30 288 2.59 230
LF11SF21 2964  14.90 9.88 741 5.94 4.94 427 373 3.30 297
LF12SF22 29.59  14.87 9.86 739 593 4.93 427 372 3.29 2.96
LF13SF23 2953 1484 984 739 592 493 426 371 329 295
SF11LF21 1981 993 657 491 396 330 283 248 224 198
SFI12LF22 1997 10.04 6.66 4.96 4.00 334 2.86 251 226 2.00
SF13LF23 20.18  10.17 6.72 5.01 4.04 338 2.89 253 228 2.02
LF11SF22 29.53  14.83 9.84 7.38 592 4.91 4.26 3 3.28 295
LF11SF23 2942 1478 980 735 590 490 424 370 327 294
LF11SF24 2928 1472 976 732 587 488 422 369 326 293
SF11LF22 1981 993 657 491 396 331 283 248 223 198
SF11LF23 1980 994 658 491 396 330 283 249 223 198
SF11LF24 19.81 9.93 6.57 491 3.96 331 2.84 249 223 1.98
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Quantitative Finance Materials

= CAM reviewed

= LSC model reviewed

= DRM and model simulated

= Equivalent cash collateral

= Holding period returns for return VaR
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LSC Model

= Linear factors,=X.x,,/;
S 5 - 5
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= Curvatures:s, :iff(ke"‘/‘/)fe”“ %1

=LSC model has the lowest “average (across
the sample) mean (across the curve) absolute
yield error” (Steeley) when compared with
splines, polynomials and Vasicek’s model
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CAM Model

= Futures price is future value of spot price
b, =FV, (UL,)foralln

F,.=FV., (Ulz’,) for all n

= FV,cn— future value operator based on
specified carry costs over n periods

= Carry costs include the financing costs
and any other associated revenues and
‘ﬁﬂ costs related to the underlying instrument
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DRM and Other Futures

= Futures price simulation model
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= Profit/Loss simulation

Ny N,
AL, =Y NAF,,., => N,(F,.,—F,)foralln,

IE) =)

15

;‘?&ﬂ
= © Financial Risk Management, LLC 16

DRM and Other Futures

= Equivalent cash collateral amount
N,
zNan,r ,Sr}

ECC, = wma}{
= Holding period return for return VaR

Summary

= Reviewed carry arbitrage model
= Simulations to explore role of correlation
= Quantitative framework examined
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