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OUTLINE

 Geometric properties of high-dimensional Gaussian space

 Importance Sampling in high dimensions

 Design Points and nonlinear reliability problems 

 Duffing oscillator

 Parabolic failure domain

 MCMC techniques in high dimensions

 Original Metropolis Algorithm

 Modified Metropolis Algorithm

 MCMC of 
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Geometric properties of high-dimensional 
Gaussian space

Important Ring

PDF & CDF of chi-square distribution with N=1000
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Geometric properties of high-dimensional 
Gaussian space

PDF & CDF of chi-square distribution with N=1000
PDF & CDF of angle alpha, N=1000
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Importance Sampling in high dimensions
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Importance Sampling in high dimensions
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Importance Sampling in high dimensions
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Design points and nonlinear problems
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Design points and nonlinear problems
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Design points and nonlinear problems
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Design points and nonlinear problems
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Design points and nonlinear problems
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MCMC techniques in high dimensions
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MCMC techniques in high dimensions
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MCMC techniques in high dimensions
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MCMC techniques in high dimensions
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MCMC techniques in high dimensions
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MCMC techniques in high dimensions
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MCMC techniques in high dimensions
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Concluding Remarks

 Geometric understanding as to why Important Sampling does 
generally not work in high dimensions was given.

 Design point seems not to be relevant when dealing with strongly 
nonlinear problems.

 A study of the correlation of samples obtained using MMA as a 
function of different parameters leads to recommendations for fine-
tuning the MMA.

 Finally, the MMA algorithm was compared with the MCMC algorithm 
proposed by Katafygiotis and Cheung (2006).
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Thank You!  


