
Engineering Statistics ECIV 2305

Section 2.3 
The Expectation of a Random Variable
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 We will start by noting how you calculate your grade
in a semester.
 For example: you obtained the following scores in a semester

 Calculus: 90 (4 credits)
 Statistics: 80 (3 credits)
 Engineering Drawing: 75 (2 credits)
 Workshop technology: 85 (1 credit)

This is simply called the weighted average since it takes into
account the relative weights of each course.
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Expectation of a Random Variable
 The average value of the random variable is referred

to as “the expectation”, E(X), or “Mean” of a random
variable.

 Use the pmf to find the expectation of the discrete
random variable

 Use the pdf to find the expectation of the continuous
random variable.

 Different pdf’s or pmf’s while having the same
expectation.

 It is one of the basic summary measures
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Expectations of Discrete Random Variables
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Example: Machine Breakdown (p99)

The expected repair cost is:

E(X) = 50×0.3 + 200×0.2 + 300×0.5 = $230

i.e. over a long period of time, the repairs will cost an
average of about $230 each.

(Here we have calculated the average of the values 50, 200, and 350
weighted by their probabilities)
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Example: Power Plant Operation (p99)

The expected number of power plants generating
electricity is:

E(X) = 0×0.07 + 1×0.23 + 2×0.57 + 3×0.13 = 1.76
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Example: Rolling a Die Once (p101)

E(X) = 1×(1/6) + 2×(1/6) + 3×(1/6) + 4×(1/6) + 
5×(1/6) + 6×(1/6) = 3.5
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Example: Rolling Two Dice (p101)
Recall the example of rolling two dice in which we

were interested in the positive difference between
the scores obtained.
E(X) = 0×(6/36) + 1×(10/36) + 2×(8/36) + 3×(6/36) + 

4×(4/36) + 5×(2/36) = 1.94
Suppose that a player wins the amount of money 

corresponding to the positive difference between 
the scores obtained. How much should you charge 
a player to make profit?
if I want to make profit, I will need to charge players more 
than $1.94.  For example, if I charge $2 per game, then my 
expected long-run profit will be ($2.00 – $1.94) per game.
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Expectation of Continuous Random Variables
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Example : Metal Cylinder Production (p102)
Suppose that the diameter of a metal cylinder has a pdf

of:

What is the expected value of the cylinder diameter?
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…example : Metal Cylinder  Production (p102)
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Notes on the previous example
The pdf in the example is symmetric about the value 50

Conclusion:
A random variable with a symmetric pdf has an

expectation equal to the point of symmetry.
→ In other words: if the pdf is symmetric about a point
μ , so that f (μ + x) = f (μ – x) , then: E(X) = μ
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Example : Battery Life Time (p104)
Suppose that the battery life time (in hours) has a

probability density function given by:

What is the expected battery failure time (expectation)?
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…example : Battery Life Time (p104)



۱۷



۱۸

Example : Concrete Slab Strength (p105)
Suppose that the concrete slab breaking strengths are

between 120 and 150 with a pdf of:

Calculate the expectation of the breaking strength?
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…example : Concrete Slab Strength (p105)
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Example : Winnings in Dial Spinning Game (p105)
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Medians of Random Variables
 The median of a continuous random variable X with a

cdf F(x) is the value of x in the state space for which:
F(x) = 0.5

 We say that the random variable is then equally likely
to fall above or below the median value.

 The median is another measure of the distribution of
the random variable that provides information about
the middle value of the random variable.
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Example : Metal Cylinder Production (p107)

What is the median value of the cylinder diameters?
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Example : Battery Failure Times (p107)

What is the median value of the battery failure times?
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Example : Concrete Slab Breaking Strength (p108)
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