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We need a rule which assigns 1 with probability 0.75 and 0 with
probability 0.25. One such rule would be

ifu, <0.75 t =1
if u >0.75 t =0

0111111111
1010111111
Applyingthisgives 1 1 0 1 1 1 1 1 1 1.
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A realisation of S ~Bin(10,0.75) can be obtained by summing 10
independent realisations of T ~Bern(0.75). Summing across each of

S, =t +t,+...+t,=9

S, =t,+t,+...+1,, =8
the rows gives s, =t,, +t,, +...+1;, =9

S, =ty +t, +...+1,, =10

S =t +t, +...+t,, =5

A realisation of R ~Geo0(0.75) can be obtained by counting how many
successive realisations of T ~Bern(0.75) until the next 1 is observed.
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12,211111%
Here, we obtain 11,2,1,1,1111,

1111111111,

4,1112,...

The nth 1 cannot be observed until at least n Bernoulli variables have
been observed and there is no theoretical upper limit on the number
needed, hence the range of V ~ NegBin(n,p) is {n,n+1n+2,...}.



0.2 k=0
i) P(Y =k)=10.8 k=1
0 otherwise

i) X +Y has range {0,1,2,3,4}and its probability mass function is
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02—~ 0.
P(X+Y =k)=1"k!I(3—k)!

0.2(0.5)*
0.2(3)(0.5)® 4 (0.8)(0.5)°
0.2(3)(0.5)% +0.8(3)(0.5)°
0.2(0.5)° 4-0.8(3)(0.5)*
0.8(0.5)° k=4
0 otherwise

P(X+Y =k) =

x X x X
1
w N - O

0.025
0.175
0.375
0.325

0.1 k=4
0 otherwise

~ X x x
I
w N = O

or P(X+Y =k)=1

i) We would therefore have the rule that (for Z =X +Y )

if u, <0.025 z, =0

if 0.025 <u, <0.2 z =1
if 0.2 <u, <0.575 z, =2
if 0.575 <u, <0.9 z, =3
if 0.9 <u, z =4

k=0
k €{12,3}

k=4
otherwise



E(R) = ZkP(R =k)=p+2p(1-p)+3p(l-p)* +4p(L-p)® +5p(1-p)* +...

We can rewrite this in terms of an infinite series of geometric series.

E(R) = p+2p(1-p)+3p(l-p)* +4p-p)’ +5p(L-p)* +...
= p+p(d-p)+p@-p)* +p(d-p)’+pld-p)* +...
+p(1-p)+pA-p)* +p(-p)’ + p(l-p)* +...
+p(d-p)* +p(-p)’ + p(l-p)* +...
+p(-p)°+p@d-p)* +...

+pl-p)* +...
The first of these is a geometric series with first term p and common ratio
1-p, hence sums to P
1-(1-p)
The second of these is a geometric series with first term p(1-p) and common
ratio 1- p, hence sums to p(( p)) 1-p.
—{€-p
The third of these is a geometric series with first term p(1-p)* and common
ratio 1- p, hence sums to PA-p)° =(1-p)°.

1-(1-p)

Taking these sums, we obtain a geometric series

E(R)=1+(1-p)+{1-p)* +@A-p)’ +(1-p)* +...= =
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Practice Assessable Labwork

0.15 k=0
0.15 k=-1
P(X =k)=:0.05 k=1
0.65 k=3
0 otherwise

E(X)=0.15(0) +0.15(1) + 0.05(1) + 0.65(3) = 1.85

Var(X) =E(X?)-E(X)?

=0.15(0%) +0.15(-1) +0.05(1?) +0.65(3?) —1.85° = 2.6275
{u,,u,,...,u;} ={0.054, 0.507, 0.883, 0.248, 0.716},
hence {X,,X,,...,X;}=1{0, 3, 3,1, 3}

0+3+3-1+3
5

{u,u,,...,u;} = {0.054, 0.507, 0.883, 0.248, 0.716},
hence {y,y,,....Ys}={0, 6, 6,—1, 6}.

X = 1.6

E(Y)=0.15(0) +0.1(~1) +0.75(6) = 4.4 .



