Continuous Random Variables Il Cheat Sheet

Mean, Variance and Standard Deviation of a Given Probability Density
Function
Expectation of a Continuous Random Variable

The mean, or the expectation of a continuous variable X, which is defined on the domain a < x < b, is given
by:

b
E(X) :f x f(x)dx

Expectation of the Square of a Continuous Random Variable
The expectation of the square of a continuous variable X which is defined for the domain a < x < b, is given
by:

b
E(X?) =J- x2 f(x)dx

a

Variance of a Continuous Random Variable
The variance of a continuous random variable can be calculated by:

Var(X) = E(X?) — (E(X))?
The standard deviation can be obtained by square rooting the variance.
Example 1: The continuous random variable X has the probability density function:
i(4x2—x3) 0<x<2
f() =120
0 otherwise
Find the standard deviation of X.
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Find E(X).
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Find E(X?). z 3
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=2.145
Var(X) = 2.145 — (1.32)2
=0.4026

o = 04026
= 0.635 (3s.f)

Calculate the variance using

EX?) — (E(0))%.

Calculate the standard deviation as
the square root of variance.
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Functions of a Continuous Random Variable

Expectation and Variance of a Linear Function of a Continuous Random Variable
When a variable X undergoes a linear transformation, such as multiplication by the constant a, or adding a
constant b, the expectation and variance of the new variable can be found in terms of E(X) and Var(X).

E(aX+b)=aEX)+b
Var(aX + b) = a?Var(X)
Example 2: The continuous random variable X has the expectation and variance:
E(X) =124
Var(X) = 1.86
Given that Y is a continuous random variable such that Y = 3X — 2, find:
a) E(Y)
b) Var(Y)
)E(Y?)
d) the standard deviation of Y’

E(Y)=3E(X)-2
=3(1.24) -2
=1.72

Var(Y) = 3%(1.86)

=16.74
16.74 = E(Y?) — (1.72)?

E(Y?) = 16.74 — 2.9584
=13.7816

o =16.74
= 4.09 (3s.£)

a) Find E(Y) from E (X).

b) Find Var(Y) from Var(X).

c) Find E(Y?) using Var(Y) = E(Y?) — (E(Y))?.

d) Calculate the standard deviation from Var(Y).

Expectation of a General Function of a Continuous Random Variable
The expectation of any general function g(x) for a continuous random variable X with the probability density
function f(x) can be found by:

E(g(x)) = f 90x0) f(x) dx

Example 3: The continuous random variable X has the probability density function:

_3x? 0<x<1
fG) _{ 0, otherwise

Find E (2).
Find E G) using the formula above. E (i) _ fli 0 dx
X 0 X
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Mean, Variance and Standard Deviation of Non-Linear Functions of a Continuous
Random Variable

By using the formula for the expectation of a general function of a continuous random variable, the variance
and standard deviation can also be found for non-linear functions of a continuous random variable.

Example 4: The continuous random variable X has the probability density function:

3x
FoO) = T(Z—x) 0<x<2

0, otherwise
Find Var(X?) and the standard deviation.

letY = X%?soVar(X?) =Var(Y) = E(Y?) — (E(Y))?. E(Y) =E(X?)
Find E(Y).

2 3x
=f x2Xx—(2-x)dx
o 4

E(Y?) =E((X*)*)
=E(XY

Find E(Y2).

2 3x
=f x*x—(2-x)dx
o 4

3 2
=—f 2x% — x®dx
4 0
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Var(Y) = E(Y?) — (E(Y))?
= ? —(1.2)?
= 0.846 (3s.f)
Var(X?) = 0.846 (3s.f.)

o =v0.84571 ...
= 0.920 (3s.f)

Find Var(Y).

Find the standard deviation from Var(Y).
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