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Probability and Random Variables (37161) — Tutorial/Laboratory 4
SOLUTIONS
i) P(Y =0)=0.7
i) P(Y >0)=1-P(Y =0)=1-0.7"

P(Y >6)=P(Y =7)+P(Y =8)+P(Y =9)+P(Y =10)

! ! !
- 1931072+ 22035072 + 12 0.3%0.7 4 0.3
713! 812! ol

iv)  P(Y >9)=P(Y =10)=0.3Y

P(YY >9NY >8) P(Y >9) 0.3%
P(Y >8)  P(Y >8) 10(0.3°)0.7+0.3

V) P(Y >9|Y >8)=

Vi) P(Y >9|Z>8)=P(Y >9)=0.3".
vi)  P(Z>8[2>9)=1.
vii)
P(YY +Z=2)=P(Y =0)P(Z=2)+P(Y =1)P(Z =1)
=(0.7)'°(0.2)(0.8) +10(0.7)°(0.3)(0.8)

iX)
E(Y +eﬁ+Z)=E(Y)+eﬁ+E(Z)=(10)(o.3)+eﬁ+0—18=4.25+eﬁ.



)] Var(X) =0 tell us that X is a constant, hence we have

P(X =k) = {1 k=11 (Alternatively X ~Bin(111).)
0 otherwise

1)) Many different answers.

We need to find possible p,p,,p; >0 such that p +p,+p;=1

and [O]p, +[4]p, +[-3]p, =0.5.

One option, for example, is p =0.7,p, =0.2,p, =0.1 hence

07 k=0
02 k=4
PO =R=101 K-_3

0 otherwise

i) P(Z =k)=P(Z =—k) for all possible k therefore

E(Z)=) KP(Z=k)= > kP(Z =k)+ Y KP(Z =k)+0P(Z =0)

k>0 k<0
= ka(z =K)+ Z—kP(Z =—k)+0
k>0 k>0
- ka(z - k)+Z—kP(Z —k) hence E(Z)=0.
k>0 k>0

) E(X) =1(0.25) +2(0.5) + 0(0.25) =1.25
i)  E(Y)=0(0.5)+0.5(0.5)=0.25

ETZX+mY +e*)=TE(X)+mE(Y)+E(e")
=7(1.25)+1(0.25) + &*
=8.75+0.257 +e*

0.625 k=0
0.125 k=0.5
0.25 k=1
0 otherwise
V) E(XY)=0(0.625)+0.5(0.125)+1(0.25) =0.3125.

Note, we could also calculate E(XY)=E(X)E(Y), since X and Y

P(XY =k) =

are independent.



X ~Geo(0.25)

E(X)=4.

If the first Diamond is drawn on the first, second, third,... ninth or tenth
draw then the option is used and the player wins $10. This happens with

probability
[0.25]+[0.75%0.25]+[ 0.75” x0.25 | +...+[ 0.75° x0.25 | +[ 0.75° x0.25 |

This is the partial sum of a geometric series, with first term 0.25 and

common ratio 0.75. This therefore sums to

[0.25]+[0.75%0.25]+[ 0.75” x0.25 | +...+[ 0.75° x0.25 | +[ 0.75° x0.25 |

_ 10
0.25| 12075 | _1_g 750
1-0.75
1-0.75" k=10
P(M =k)=40.75"0.25 ke{1112,13,...}

0 otherwise

If no Diamond is drawn in the first 10 cards, then the option is valueless.
If the first Diamond is drawn on the first card, the option is worth $9, if it
is drawn on the second card, it is worth $8, if it is drawn on the third card,

it is worth $7 etc. If drawn on the ninth card, the option is worth $1.

This gives the option an expected value of
$9[0.25]+$8[0.75x0.25) +...+ $2[ 0.75” x0.25 | +$1/ 0.75° x0.25 | ~ $6.23
(This also gives that the expected value gained if @@ option is bought for
the fair price of around $6.23 is E(M) ~ $10.23

E(M)=E(X) + Q=6.23+4=10.23


TommyFrancis

TommyFrancis
E(M) = E(X) + Q = 6.23 + 4 = 10.23 


Vi)

1 k=1
0 otherwise

th:mz{

E(N,) =1

0.9(0.1)** k=123,...
0 otherwise -

szzm:{

N, ~Geo(0.9)hence E(N,)=— =1/ (1-P)

1
0.9

N, ~Geo(1), N, ~Geo(0.9), N, ~Geo(0.8),...,N,, ~Geo(0.1)

N1 : get 10/10 toy choice, N2: get 9/10 toy choice, N3: get 8/10 toy choice ...

Hence the expected number of trips until the customer has
collected all the types of toy is
1 1 1

E(N)+EN,)+...+E(Ny) =1+ —+—+..+—+

—£—z30.
0.9 0.8 0.2 0.1

Similarly, the expected number of people selected until all
birthdays have been observed is

365 365 365 365 365
+ + 4.+ —+— ~ 2365.
365 364 363 2 1

Person1: 365/365 random pick 1 birthday in 365 day
Person2: 365/364 random 1 birthday in 364 other remaining day
Person3: 365/363 random 1 birthday in 363 other remaining day
Person4: 365/362 random 1 birthday in 362 other remaining day



TommyFrancis
= 1/ (1-P) 

TommyFrancis
N1 : get 10/10 toy choice, N2: get  9/10 toy choice, N3: get 8/10 toy choice … 

TommyFrancis
Person1: 365/365 random pick 1 birthday in 365 day
Person2: 365/364 random 1 birthday in 364 other remaining day
Person3: 365/363 random 1 birthday in 363 other remaining day
Person4: 365/362 random 1 birthday in 362 other remaining day
…


