basic monte carlo techniques




warmup: simulating discrete rv

X takes values x; < xp < ... < x5, P[X = x;] = p(x;)

P(xl)"‘P(x2)+P(X3)+P(x4)+P(X5)'
P(x1)+p(x2)+l7(x3)+l7(x4)*
P(x1)+l7(xz)+l7(x3)*

p(x1)+ p(xz)%




the inversion method

X continuous r.v. with pdf f and c.d.f. F(-)

—_— {
- want to generate samples of X. V|

- F(-) non-decreasing == can define inverse F~1(-)

given desired cdf F (continuous, increasing), generate sample Xy ~ F as:

1. generate U ~ U[0, 1].

2. return X, = F1(U).
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rejection sampling

want samples of a rv X € [a, b], with pdf f(x) <M

rejection sampling
1. Generate Uy, Us ~ U[0,1], and set Z3 = a+ (b — a)U1, Zo = MU,

2. if Zy < f(Z1), return X, = Z3; else, reject and repeat




generalized rejection sampling
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importance sampling

- given function ¢(-), want E[¢(X)] where X ~ P
- can generate samples Z ~ @

1. generate £1,2>,..., 7, ~ @
2. compute ] , where w; = p(Z;)/q(Z;)
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importance sampling: unknown normalization
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importance sampling: comments
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markov chain monte carlo




MCMC: the basic idea
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markov chains: basic definition

5&(/ D& YU X(/XL/ - ;/XV\ e o MC [§§
‘['Lgb boo {o“ow\'wa &-}eg’\\e'\‘

(‘Q : \P]\,X: = D) K= 2 %= Kia= Dc-i&:ﬂX::a\ ><w1;—(>

Vo, v Gy y)

~E7~'Jl/cisll - US@ d- SOPM+IQ,\ ‘\O C’Ae(_h V S <t
Pl X i) = P16 POl s




markov chains: state-space and transition matrix
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markov chains: steady-state
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markov chains: example

the 1-d random walk
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