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Abstract: Firstly, the Mehler’ s formula, an equivalent
series expansion of the bivariate normal probability density
function (PDF), is introduced into the original equation with
respect to the equivalent correlation coefficients, which is
defined in the two dimensional dependent normal space. Then
the equivalent algebraic equation with infinite terms is
deduced straightforwardly, together with its convergence
property. Theoretically, this work can be treated as the
improvement of the Nataf transformation. Meanwhile, an
iterative method for approximate solutions of equivalent

correlation coefficients is proposed based on the truncated
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algebraic equation. Without the integral of bivariate normal
PDF and with the merits of the reusability of coefficients of
algebraic equations, the proposed method is of wide
applicability, high efficiency and high precision. Lastly, the
accuracy and rationality of this method are verified by

examples.
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algebraic equation
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0.7 0.71674 0,716 74  0.717 67  0.716 74 (m=8)
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Tab.2 Cases and probabilistic information of

random variables
T8 = aj o || TR o aj 08
1 0.5 0.5 0.3 5 0.5 0.7 0.9
2 0.5 1.0 0.5 6 0.3 0.7 0. 99
3 1.0 1.0 0.7 7 0.7 0.7 0. 999
4 0.5 0.3 0.8
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Tab.3 Equivalent correlation coefficients for

lognormal distribution

I TR R XRTImE #EOis
1 0.32709 0.32709 0.32709  0.327 09 (m=4)
2 0.59917  0.59917  0.599 17  0.599 20 (m=4)
3 0.78973 0.78973 0.78981 0.789 75 (m=6)
4 0.81973 0.81973 0.81973 0.81973 (m=4)
5 0.92315 0.92315 0.92315 0.923 21 (m=4)
6 0.99284 1.00000  1.000 00  0.992 85 (m=4)
7 0.999 21 1.00000  0.999 22 0.999 21 (m=6)
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Tab.5 Solution of px for different cases

TH pe  THEBSY SGRLTITH B
0.3  0.30297  0.30297  0.302 97Gn=4)
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0.9  0.90834  0.90834  0.908 35Gm=4)
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