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Statement of the Problem

Example:

Want:

Given: (Computer Code)

radius of borehole, .05 to .15m
radius of influence, 100 to 50,000m
transmissivity of upper aquifer, 63,070 to 11,5600m2/yr
potentiometric head of upper aquifer, 990 to 1,110m
transmissivity of lower aquifer, 63.1 to 116m2/yr
potentiometric head of lower aquifer, 700 to 820m
length of borehole, 1,120 to 1,680m
hydraulic conductivity of borehole, 9,855 to 12,045m/yr 





Examples of Applications

2)  Fluid Flow  

1)  Automobile Industry

3)  Integrated Circuits  

4)  Thermal Energy Storage  

5)  Combustion  

6)  Aeronautics  

7)  Structural Reliability  

8)  Semiconductors  

9)  Nuclear Fusion  



Review of Monte Carlo Methods

1)  Regular Monte Carlo (Simple Random Sampling)

Sample                     iid from  



2)  Importance Sampling

Sample                     iid from  
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3)  Stratified Random Sampling

Review of Monte Carlo Methods



U1

4)  Latin Hypercube Sampling (LHS)
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5)  Stratified Latin Hypercube Sampling 
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6) OA-Based Latin Hypercube Sampling 
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7) Scrambled Nets 
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Why Hyper-Rectangles?
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Is LHS “Optimal” 
for 1 Dimensional 
Projections?





Set derivative=0

Minimize



Log-concave density

1)      has IHR

2)         has IHR

3)       has ILR 



Log-concave density

Unique

Suppose

and

Contradiction!
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3.433.02 X 10-51.03 X 10-4

2.335.39 X 10-61.26 X 10-5

3.131.23 X 10-5 3.84 X 10-5

2.659.59 X 10-62.54 X 10-5

2.39 7.37 X 10-61.76 X 10-5

Relative EfficiencyOptimal CellsLHS CellsFunction

Variance Comparison for Truncated Normal


