Modeling tail dependence using Gaussian copula
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d¥; =a,lm,— ¥)dt +o,dB Y o — oY) = 0(1,Z)

dZ, = azlm.— Z )dt + a.d B~

®  Fast scale volatility factor
. fast mean-reverting diffusion process

Slow scale volatility factor
. slowly varying diffusion process
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®  Marginal distribution

Marginal transition densities
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B Linear correlation coefficient; : —1 < p(X.Y) =1

e« The variances of X and Y be must finite

Independence of two random variables implies they are uncorrelated but zero correlation
does not generally imply independence

Linear correlation is not invariant under non-linear strictly increasing transformations

®  Copular function: Gaussian copula
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®  Generally perturbed Gaussian copula
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with dY;,=a,(m,— V})dt+0,dB'", dZ =a,(m,—Z)dt+0,dB'?
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®  Generally perturbed Gaussian copula
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®  The leading-order term
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®  The first order correction terms
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= Approximated transition density
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Gaussian Copula Density Generally Perturbed Gaussian Copula Density
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