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Supplementary

Appendix A
The commonly used conditional innovation distributions in GARCH-type volatility models include
Normal Distribution

For the normal distributed innovations, the density function is given by
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Student-t Distribution
For the student-t distributed innovations, the density function is given by
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where v is the degrees of freedom, 2 < v <o and I'(.) isthe gamma function.
Generalized error Distribution

For the generalized error distributed innovations, the density function is given by
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where v isthe degrees of freedom, 0 < v < o, K, = (%) and I'(.) denote the gamma function.

Skew Normal Distribution

For the skew normal distributed innovations, the density function is given by
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where «ais the skew parameter and (&, x) are the location and scale parameters, respectively.
Skew Student-t Distribution

For the skew Student-t distributed innovations, the density function is given by
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where v is the degree of freedom, I'(.) denote the gamma function, ¢ is the asymmetry
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Skew Generalized Error Distribution

For the generalized error distributed innovations, the density function is given by
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where v is the degrees of freedom, 7 is the skew parameter (-1 <n < 1),C = v[2¢I'(v~1)]™ 1,
Kk = 2nAS(n)71,
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Generalized Hyperbolic Distribution

For the generalized hyperbolic distributed innovations, the density function is given by
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where § is scale parameter, u is location parameter, S is the asymmetry parameter, A, «a are real
parameters, ¥; is the modified Bessel function of third order.

Johnson Reparametrized (SU) Distribution

For the Johnson reparametrized (SU) distributed innovations, the density function is given by
V)
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where, ¢ is the density function of N(0,1), t,n are location and scale parameters, respectively,
while v,9 denote the skew and kurtosis parameters, respectively.

Normal Inverse Gaussian Distribution

For the normal inverse gaussian distributed innovations, the density function is given by
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where § is scale parameter, u is location parameter, B isthe asymmetry parameter, « is the shape
parameter, K; isthe modified Bessel function of third order.
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Generalized Hyperbolic Skew Student-t Distribution

For the generalized hyperbolic skew student-t distributed innovations, the density function is
given by
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where & isscale parameter, u islocation parameter, S isthe asymmetry parameter, a — |S]| isthe
shape parameter, K; isthe modified Bessel function of third order.

Data Science in Finance and Economics Volume 2, Issue 2, 54-79.



© 2022 the Author(s), licensee AIMS Press. This is an open access article
distributed under the terms of the Creative Commons Attribution License
ﬁ AIMS Press (http://creativecommons.org/licenses/by/4.0)

Data Science in Finance and Economics Volume 2, Issue 2, 54-79.



