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APPENDIX A. ADDITIONAL RESULTS

Appendix A

Additional results

A.1 Proxy function tests in low dimensions —tables

A.1.1 Composition method: pricing models

Pricing Pricing Test model  Chebyshev Chebyshev Chebyshev  Accuracy/Max Run time
Function Method runtime Anchor build time run time Error multiplier
(s) Points (s) (abs diff)

BS call/put Analytical 0.410119 42 0.01851797 0.014868498 0.854 28
American Binomial 3.264929 42 0.05690789 0.010220528 0.937 319
put (bi-  tree

nom_treel)

American Binomial 2.956927 42 0.05405045 0.008870602 0.935 333
put (bi-  tree

nom_ tree2)

American Monte carlo 41.41481 42 58.3337464 0.001661539 0.558 24 926
put-antithetic

(MC_Laguerre)jj

American put Monte carlo 50.56867 42 21.7754235 0.001420975 0.556 35 587
- antithetic

(MC_Monomial)

American put Monte carlo 130.9352 42 44.8213425 0.00150156 0.555 87 199
(MC_ Laguerre)|j
American put Monte carlo 56.63965 42 20.717967 0.000997305 0.561 56 793

(MC_ Monomial)]

Table A.1: Low dimensional (2D) performance results, with each trial using 42 (6 x 7)
Chebyshev anchor points - internal research.

A.1.2 Composition method: CCR trials I

Risk metric  Pricing Test Test model ChebyshevllChebyshev Chebyshev Max. Error Run speed Figure
method grid runtime anchor build time run time (s) (%) multiplier
(pts) points (s)
CVA - IFHW  Monte Carlo 100 5252.64 36 2 261.88 0.002 8.00% 2 679 863.13 Figure 5.2
model IRS
CVA - IFHW  Monte Carlo 100 11 242.22 63 3 401.80 0.0006 12.10% 20 133 765.05  Figure 5.3
model IRS

Table A.2: Low dimensional performance results, here we consider a proxy for full CVA.
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APPENDIX A. ADDITIONAL RESULTS A.2. CCR IIB

A.1.3 Composition method: CCR trial 11

Anchor MC sims &  Test Chebyshevlhild ChebyshevIEhebyshevlTotal CVA Run Run + Total
pts/ time steps model anchor  evalu- build run time  Cheby- Error speed build speed
vari- run- points/l| ation- time (s)  (s) shev (%) multi-  speed multi-
ables time time s/Total model plier multi- plier
step valuation run time plier
(extra (s)
effort)
2x2 10,000; 41 18 4 0.040% 0.013 1.69 2.36 11897%. 10.27 10.19 7.82
2x3 10,0005 41 19 6 0.060% 0.018 1.77 2.38 - 9.84 9.74 7.79
0.704%
3x3 10,000; 41 19 9 0.090% 0.024 1.80 2.41 - 9.98 9.85 7.95
0.054%
2x2 100,000; 41 263 4 0.004% 0.016 15.83 21.44 16.606%. 15.60 15.59 12.26
2x3 100,000; 41 248 6 0.006% 0.016 22.01 29.27 - 10.62 10.62 8.48
0.994%
3x3 100,000; 41 209 9 0.009% 0.053 17.95 24.41 - 10.94 10.91 8.56
0.066%

Table A.3: Low dimensional performance results: CVA for IRS

ChebyshevBMC sims &  Test Test Total Build CVA ChebyshevllChebyshe@btal CVA Run Run +  Total
anchor time steps model model Cheby- evalu- value build Tun Cheby-  Error speed build speed
pts/ eval Tun- shev ations time (s) time shev (%) multi- speed multi-
dim time time anchor /Total (s) model plier multi-  plier
points valu- run plier
ation time
(extra (s)
effort)
2x2 1k; 55 16 17 164 0.40% 288 0.06 0.16 0.71 9.63% 104 78 24
089.03
2x3 5k; 60 138 142 360 0.12% 324 0.15 1.01 3.80 -2.00% 137 123 37
792.01
3x3 2k; 55 49 51 495 0.45% 53 0.21 0.37 1.60 -0.05% 133 88 32
163.43
x4 10k; 40 271 281 640 0.16% 371 0.13 2.44 9.81 -0.05% 111 110 29
239.90

Table A.4: Low dimensional performance results: CVA for IRS

A.2 CCR IIb

A.2.1 Graphs from Section 5.1.4.2

Figure A.la, Figure A.1b, Figure A.2aq, Figure A.2b, Figure A.3a and Figure A.3b show
the accuracy of the Chebyshev interpolants at each time step on the determination of the
Expected Positive Exposure and CVA contributions relative to the full evaluation method.

Although this method is inefficient implementation of Chebyshev techniques on CVA for
IRS, the figures below do demonstrate the accuracy of the Chebyshev interpolants.
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Figure A.1: Composition methods at each time step:

for CVA calculation
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Figure A.2: Composition methods at each time step: Example 5 with 100k monte carlo

runs for CVA calculation
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Figure A.3: Composition methods at each time step:

for CVA calculation
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Example 6 with 1M monte carlo runs
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