Premise in Monte Carlo simulations:

Large enough MC simulations should converge to the
“real value” . Khintchine’s theorem:
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How fast MC simulations converge?
Central Limit Theorem. In the limit of large N;:
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Direct uncertainty estimation.
N-history run to determine the expected value of X
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Uncertainty estimation by batches.
A run with N histories is divided into n batches.
Then, the expected value of X can be found as

follows: v .
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Combination of independent calculation
uncertainties

— =N\
N, is the total number of histories of the k run® ~ 2. (W) .
m is the number of runs.
71 S the expected value of the x run.

N is the total number of histories. Ak kzz:lNk
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Combination of independent calculation
uncertainties (cont.)

Combined variance obtained by 5 s [Nk 2 9

uncertainty propagation 57 = Z (W) 5%y
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Relation between the sample variance and the

variance of the mean ..
u is the population mean T= ¥ ;‘” 7
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