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Question 3.66

Question: Suppose that Y is a random variable with a geometric distribution.
Show that
A:

∑
y p(y) =

∑→
y=1 q

y↑1p = 1.

B: p(y)
p(y↑1) = q, for y = 2, 3, . . . This ratio is less than 1, implying that the

geometric probabilities are monotonically decreasing as a function of y . If Y has
a geometric distribution, what value of Y is the most likely (has the highest
probability)?
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-

~ geonettic Series , Clearly 1-3E (-1, 1)
Note : Facts" converges if EC

2) ""=== =

b)-Pa it yE,

Since this is decreasing ,
the value of y that is nort likely is Y = 1 as 964 = 1) = p



Question 3.71

Question: Let Y denote a geometric random variable with probability of success
p.
A: Show that for a positive integer a, P(Y > a) = qa.
B: Show that for positive integers a and b,
P(Y > a+ b | Y > a) = qb = P(Y > b). This result implies that, for example,
P(Y > 7 | Y > 2) = P(Y > 5). Why do you think this property is called the
memoryless property of the geometric distribution?
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a) Let a)0 ,aE. P(y(0) = 1 - P(y =87
Note :

Pottivitie,
=>1- = -(P)-a

1 - q) = 1 - (1 - q) = a

9 (y > a + b and Y > b)

b.) Consider P(y(0-b 14) as =

P(Y(a)
=Pit= q4 = x(x(b)

This is called the Memotyled Property as the conditional distribution does not depend on post

tailutes ; only the number of tutute trials mottet
.



Question 3.71

Question: Let Y denote a geometric random variable with probability of success
p.
C: In the development of the distribution of the geometric random variable, we
assumed that the experiment consisted of conducting identical and independent
trials until the first success was observed. In light of these assumptions, why is
the result in part (b) “obvious”?
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- independent and ident : co

C .
This is obvious as Sinceiid , offer a fairute

, the process restoriftest with corres probability 9 .



Question 3.86

Question: Consider an extension of the situation discussed in Example 3.13. If
we observe y0 as the value for a geometric random variable Y , show that
P(Y = y0) is maximized when p = 1

y0
. Again, we are determining (in general this

time) the value of p that maximizes the probability of the value of Y that we
actually observed.
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P (y = yo) = qy0 -

p
= ( - p)x0-

=- 10-11-p)o-2p + (p)**O First order conditione

I=> (1 - y)0 -
2

(- (y0-19 + 21 - p) = 0

=> J. -p >
%0

= O doesn't tell us anything except a = /

=> - No - 19 + (1 - 3) = 0 = 1 - p = (0 -

14 = t - 1 = vo + = 7 = y - p=



Question 3.122

Question: Customers arrive at a checkout counter in a department store
according to a Poisson distribution at an average of seven per hour. During a
given hour, what are the probabilities that
A: no more than three customers arrive?
B: at least two customers arrive?
C: exactly five customers arrive?
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Recall :
pre

Y !

Ye Poi (7)
,
1 = 1 bout

G . )9(x) ? )) = 9(x = 0) + 31y = 1) + BRY = 2) + P( = 1) = toFee = 0
. 08/8

D .)p(y [ 2) = 1 - p(y(2) = 1 - 9(y ? 1) = 1 - (p(x = 0) + p(y = 1) = 1 -( +I
= 0 . 997

1) P(y = 5) : En = 0 . 18



Question 3.138

Question: Let Y have a Poisson distribution with mean ω. Find E [Y (Y → 1)]
and then use this to show that V(Y) = ω.

William Hsu (UofT) Tutorial 4 ECO227Y5 2025/2026 7 / 8

ItNote : The mcc1 outin ceries

tot ex=
= e

*
x . e = x

Recall : V(Y) = ELYY - E(Y)"
, ELEY-1] = ECY" - Y) = E(Y2) - ECY = NE ECyr) = N + X

V(Y7 = X + X - X = X as needed .



Question 3.143

Question: Refer to Exercise 3.142 (c). If the number of phone calls to the fire
department, Y , in a day has a Poisson distribution with mean 5.3, what is the
most likely number of phone calls to the fire department on any day?
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mode

Y Boi (5 . 7)
.

Recall that y is discrete so it can only take on integer values .

if this totio)1 , we con increase
Consider the totiobetween ↑ tokability by increasing y

it this ratio < I
,probability decreaseswant,

=) = X = y + 1 = y = x = 1

his we increase y

For non-internet X
,

thenode : (xItuction x , bot x and ate nod

50 x= 5 . 3 = Node = 15 . = 5

Why Both x and X-1 ?

P(y = x)=
P(y = X- 1) =

x==


