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Abstract: The Monte-Carlo
constructed for pricing European options under stochastic

conditional method was
volatility model, and then an efficient control variate was
presented based on the Martingale representation theorem.
Numerical tests show that conditional Monte-Carlo simulations
based on the martingale control variate method can reduce
simulation error. Moreover the dependence of the efficiency

of simulation on model parameters is not sensitive.
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Tab. 1 Simulation results for different correlation

coefficients with martingale control variates

method

0 Vme oMC Vev ocv R
—0.75 2.1700 0.0076 2,167 7 0. 000 6 17.597 3
—0.50 2.1629 0.0077 2.160 9 0. 000 5 27.681 9
—0.25 2.1556 0.0079 2.1538 0. 000 3 101.972 8

0 2,1480 0.0080 2.1464 8.080 0X107% 990, 442 8
0.25 2,1400 0.0081 2,1386 0.0001 74, 664 6
0. 50 2.1317 0.0083 2.1305 0. 000 3 29.304 2
0.75 2.1231 0.0084 2.1223 0. 000 4 19.094 2
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Tab. 2 Simulation results for different correlation

coefficients with conditional Monte-Carlo

method

0 Vme oMC Veme oeMe R
—0.75 2.1700 0.0076 2.1661 0.0053 1.4238
—0.50 2,1629 0.0077 2.1597 0.0034 22717
—0.25 2.1556 0.0079 2.1532 0.0016 50157
0 2.1480 0.0080 2.1466 0.0003 30.3418
0. 25 2,1400 0.0081 2.13959 0.0021 3.8848
0.50 2,1317 0.0083 2.1332 0.0040 2,044 9
0.75 2.1231 0.0084 2.1264 0.0062 1.3636
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WEhER LR Tab.6 Simulation results for different recovery rate
Tab.3 Simulation results for different volatilities of with martingale control variates method
volatility with martingale control variates a Ve oMC Vev oy R
1 2.173 1 0.008 6 2.1721 0.000 3 29.686 3
method
N 2 2.1317 0.008 3 2.130 5 0.000 3 29.304 2
5 Ve oMC Vey acv R
0,010 2.146 5 0.008 0 2.145 6 0.0003 29.128 4 5 2.082 9 0.007 8 2.0817 0.0003 28,9994
0. 025 2.141 4 0.008 1 2.140 3 0.0003 29.2775
. . . . . . F3b AT . <L
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. . . . . . Sy s b 2 By S 5% Sl ARy
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Tab. 4 Simulation results for different long-run

averages with martingale control variates

method
g Vme oMC Vev oV R
0,010 2.1317 0. 008 3 2.130 5 0,0003 29,304 2
0. 015 4,289 2 0.0219 4.2955 0.0011 20.6368
0, 020 4,786 3 0.025 5 4.794 2 0,0013 20,377 9
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Tab.5 Simulation results for different initial values of

volatility with martingale control variates

Yo Vme oMC Vev oV R
0. 005 1. 906 0 0. 006 8 1. 905 0 0.000 2 31.428 5
0. 010 2.023 3 0. 007 6 2.022 2 0.000 2  30.497 3
0,015 2.1317 0. 008 3 2.130 5 0,0003 29,304 2
0, 020 2.2328 0.0089 2.2315 0,0003 28.3510
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Tab.7 Simulation results for different correlation

coefficients

P oMC 9cv R ocvz Ry
—0.75 0.007 6 0. 000 6 17.597 3 0,000 8 9.508 3
—0.50 0.007 7 0.000 5 27.681 9 0.000 8 9. 220 6
—0.25 0.007 9 0.0003 101.972 8 0.000 9 9.100 0
0 0,008 0 8. 080 0X1076990, 442 8 0. 000 9 9.122 2
0.25 0.0081 0.000 1 74.664 6 0.000 9 9.2837
0. 50 0. 008 3 0.000 3 29.304 2 0.000 9 9. 602 2
0.75 0. 008 4 0. 000 4 19.094 2 0.000 8 10.125 7
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Tab.8 Simulation results comparison for different

volatilities of the volatility by two methods

G omc oy R ocve R;

0.010 0.0080 0.0003 29.1284 0.0002 47.0909
0. 025 0.0081 0.0003 29.2775 0.0004 18.9588
0. 050 0.0083 0.0003 29.3042 0.0009 9.602 2
0. 075 0.0084 0.0003 28.9930 0.0013 6.484 8
0. 100 0.0085 0.0003 28.2698 0.0017 49253
0.125 0.0087 0.0003 27.0702 0.0022 3.986 8
0. 150 0.0088 0.0003 25.3856 0.0026 3.3592
0,175 0.0090 0.0004 23.4495 0.0031 2.909 8
. 3.5 50 N =
[ yolL BATCEREER o0 Th e R
= 2 5 @40 ~ B R
My g <30
=1 =
Bl 20
= 1.0 :,}j\ﬂ,i 10
0.5 &
0 004 0.08 0.12 0.16 0.20 0 0.04 0.08 0.12 0.16 0.20
A H B WA R
@ BRI b AR 2 M

B 1 @HENTEAENERGREETIREER/MEE
Fig.1 Standard error and reduction ratios of two

control variates methods
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