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The following represents the graphical model (i.e., a histogram) with
probability (i.e., relative frequency) plotted against sum.
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Gnce 8 prababﬂlty distﬂbutmn has been ﬁeﬁned then this model can
be used to further analyze an experiment. A useful piece of information that
can be obtained from the distribution is the expected value or expectation.
This value mpresents the guantity that you can expect to obtain when an
experiment is performed and is denoted by E(x). Let’s examine this concept
with the following example.

E.g., 2. A gameis deﬁned by the rules that two dice are rolled and the
player wins varying amounts depending on the sum of the two dice
according to the table below.

2 7 5
3 8 6
4 9 7
p 10 8
. 11 9
12 10




a) What can a player expect to win by playing this game? E C‘%\ = 2 Y - PC%\

b) What would be a fair value to pay to play this game?

Solution:

a) Let the random variable X beithe winnings associated with each roll.

Winnings (x)  Sum Probability p(x) _xp(x)
5 F 930 5(%}: i/z,
s S oc 9 .ea/gs(P 4 (g@\ :%
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In the previous exainple, we calculated the expected value as givenby
= )0 ply)
5

Below, you will find the expansion for the above ﬁmctlon

Expeﬁted Value r.xf & Discrete Randam Variable

| The expected value of a-discrete random variable, X, is the.sum of the terms _
| ©of the form X~ P(}{) for all possible values of X, In other words, if X takes on
| thevaluss: %y Xy ooy X, then the expected value of Xis givenby -

EX)=x. P(X *{*3) o xEP(A =)t 4 xrxP(X x,)

_--?’xp(x 1)

z=1

where 1 represents the number-ﬁf terms inthe sum.

Now, we will further e xplore the concept of expected value with a few
examples,

E.g., 3. Suppose you were to toss three coins. :
a) What is the likelihood that Jou would observe at least two heads?

et X rerS{Ef?"::b:\L:&a_r o heads obsuue_&\
X2 2y = BCap o8 L plaai

2 = +
3 8
= N
3
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= b) What is the expected number of heads? . /7
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E.g., 4. A committee of four people is to be chosen randomly from four

males and six females. What is the expected number of females on the
committee?

Selution: To find the expectation, first determine the probability . = = ]
distribution. Let the random variable X be the number of females on the
committee. Inthis situation, we know that X' ={0, 1, 2, 3, 4}.

# of Commiffees W no cestrichons = (':3 = e

n (X =0Y = (:B(ﬂ” l % E(A :O'P(X'~O> .;"P(x«. 0 %’P”(Yié)*
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