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Formulae
Random variables

P(X  x) = FX(x) = 

E[X] = 

Var[X] = E[(X – E[X])2] = E[X2] – (E[X])2 = 

Random numbers

U is U(0, 1)-distributed, Y =   Y has the distribution function FY(x)

Simple sampling

mX =  is an estimate of E[X]

 =  =  is an estimate of Var[X]

Var[MX] =  

Coefficient of variation: aX = 

MX normally distributed  mX  , where  =  is a 100% confidence interval

(t0.95 = 1.9600, t0.99 = 2.5758, t0.999 = 3.2905)
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T1 · Var[MX1] < T2 · Var[MX2]Simulation method 1 is more efficient than method 2

Complementary random numbers

ui U(0, 1), yi =  yi* =  xi = g(yi), xi* = g(yi*), i = 1, …, n

 mX =  is an estimate of E[X]

Dagger sampling

fY(x) = where p < 0.5

 for j = 1, …, S

(where S is the largest integer such that S  1/p)

U is U(0, 1)-distributed, Yj =   Yj has the frequency function fY(x)

Control variates

Z =  xi = g(yi), zi =  i = 1, …, n

 mX =  + Z is an estimate of E[X]

Correlated sampling

x1, i = g1(yi), x2, i = g2(yi), i = 1, …, n

 m(X1 – X2) =  is an estimate of E[X1 – X2]

Importance sampling

 = 1,  > 0  Y

ui U(0, 1), yi =  xi = g(yi), i = 1, …, n

 mX =  is an estimate of E[X]

 is an estimate of Var[X]
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Var[MX] = 

fZ() =  Var[MX] = 0

Stratified sampling

Xh X,  = X, Xh  Xk =  if h k

h = P(X  Xh), mXh is an estimate of E[Xh],  is an estimate of Var[Xh]

 mX =  is an estimate of E[X]

Var[MX] = 

Neyman allocation: 
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