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1 Dobrow chapter 1

17. Using that the expectation of the Poisson distribution with parameter A
is A we may compute for example
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33. A possible code is

nSims <- 10000
simlist <- rep(0, nSims)
for (i in 1:nSims) {
count <- 0
while (TRUE) {
card <- sample(1:52, 1)
count <- count + 1
if (card<=4) break;



11.

}

simlist[i] <- count
}
print (mean(simlist))
print(var(simlist))

Dobrow Chapter 2

(a) We get for the elements of the transition matrix that, for 0 <i,j <5,

N EIONON

(b) Using, e.g., R, we get Pg5 = 0.01327.

(c¢) After 100 throws, we expect that we will have been able to obtain
5 sixes, no matter how many sixes we start with. Thus P'%° should
consist of zeroes, except for the last column which should consist of
1’s.

Dobrow Chapter 8

We provide answers first using theory for multivariate normal distribu-
tions, and then more direct computation.

First, we have seen that (B, By) has a bivariate normal density. We have
E(Bs) = E(B;) =0, Var(B;) = Cov(Bs, By) = s, and Var(B;) =t, so

(B, B;) ~ Normal ((0,0), [z ‘ED .

In general, for vectors u and v with

(u,v) ~ Normal <(Mu,uv), E::““ g“”})
we have
u | v ~ Normal (pu + Y0 (0 = p)s D — ZMEU_JEW) .

In our case py, = pty = 0, Ly = Xy = Lo = S, and Xy, =1 S0

2
B | B = y ~ Normal (iy,s St> .

Not using this theory, we note that

P(Bs=x,By=y)=P(Bs=2,B;— Bs =y — )



where

Bs ~ Normal(0,s)
B;_s ~ Normal(0,t—s)

are independent. Thus the joint density is

m(x,y) = Normal(z;0,s)Normal(y — z;0,t — s)
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For the conditional density we may compute for example
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leading to the same answer as above.

P(B;=z[Bi=y) =




