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Formulae

Random variables

X

P(X<x) =Fy(x) = [ fy(x)dx

E[X]= | fy(x)xdx
Var[X] = E[(X - E[X])?] = E[X?] - (E[X])* = [ fx()(x—E[X])?dx

Random numbers

U is U(0, 1)-distributed, Y = F;l(U) = Y has the distribution function Fy(X)

Simple sampling
n
My = % > X; is an estimate of E[X]
i=1
n n
5)2( = % > (% - mx)2 = % > Xi2 - m)z( is an estimate of Var[X]
i=1 i=1

Var[My] = Vi:]m

Sx

Mya/N

Coefficient of variation: ay =

oS

n

My normally distributed = my * 6, where 6= X, is 2 100 % confidence interval

(tg g5 = 1.9600, ) oo = 2.5758, tj 999 = 3.2905)



T, - Var[My,] < T, - Var[My,] = Simulation method 1 is more efficient than method 2

Complementary random numbers

u; € U, 1),y; = FVI(Ui), yi* = F\?l(l —Up), % =0, *=9(y;*),i=1,...,n

=  my= 2n Z (X; + X;*) is an estimate of E[X]
i=1

Dagger sampling

D ifx = a,
fyx)=11-p ifx = b, where p <0.5
0 otherwise,
a if (j—1)p<x<j .
Fi(x) = FU-Dp=x<ip. gi=1, .5
J b otherwise,

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

U is U(0, 1)-distributed, Y = F¢ J(U) = Y has the frequency function f,(x)

Control variates

Hz = E[Q(Y)]s Xi = g(y|)’ Zi = Q(y|)> I = 11 wen N

= My= % > (X; = Z;) + 4 is an estimate of E[X]
i=1
Correlated sampling
X1i = 910(Yi), X2 i = Go(yj), 1 =1, ...,
n

1 . .
= Mxi-xp) = o > (Xgj— Xpj) is an estimate of E[X; - X;]

i=1
Importance sampling
[f2(wdy =1,f,(y) >0V ye ¥
—00

uj € U, 1),y;= FZA(up, =9(),i=1,...,n

_ fy(y;)
=53 1fz(y|)

X; is an estimate of E[X]

y()

n
z ) | m)2< is an estimate of Var[X]

_ Sl



f2(w)
Var[l\/lx]=%[ [ g Z(V/)f (Z) Y- ﬂx]
veR

f
f,(y) = St(v) Var[M,] =0
Hy

Stratified sampling
L
XX, UX, =X XN X =Tifhzk
h=1
ay, = P(X € X)), My, is an estimate of E[X], S>2<h is an estimate of Var[X]

L
=  My= Y @My, is an estimate of E[X]
h=1
L
Var[My] = 3 wgVar[My; ]
h=1
@h Oxh

Neyman allocation: np, = n 3
2k = 1 PkOxk



