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For continuous random variables, we have to handle
things a little differently because:

We cannot build a probability distribution by listing all of
the possible outcomes and assigning each a probability.
There are an infinite amount of possible outcomes.

If we try to assign probabilities to each possible
outcome, the probabilities will no longer sum to 1.
There are an infinite amount of possible outcomes.
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Probability Density Function (PDF)

Let x be a continuous random variable. The probability
density function, f(x), of the random variable is a function
with the following properties.

1.) f(x) >0 for all x

2.) The area under the probability density function over
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all values of the random variable = 1. ( rng
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Al.) The probability that x equals any point x = a
is 0.
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Ex1. Consider the function defined by
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/84(4x2 —x3r) if 0<x<d4

F= { 0

a.) Show that fis a well defined probability density function
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b.) Fmd the probablllty that O <X<2.
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Ex2. A continuous random variable is defined as

S(x)= —21 for —004\1‘{00
T(x"+1)

a.) Show that f is a well defined probability density
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b.) Find the probablllty that x < 1
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Ex3. A continuous random variable x has pdf defined
by
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Find the value of k so that f(x) represents a properly

defined pdf
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Cumulative Distribution Functions

A cumulative distribution function, F(x), of a random
variable x with a density function p(t) is defined by:
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F(x) gives us the proportion of the population having
values smaller than x.
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Any cumulative distribution function has the
following properties:

1.) F(x) is non-decreasing
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Mean, Median, and Mode of a
Continuous Distribution
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Mode: this is the max value of f(x)

Median: The median for a random variable x that has a pdf
of p(x) is a value m such that 50% of the values of x are less

or equal m.
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Ex4. Given the pdf
/64(4}» xg) if U<x<4}
0

otherwise

J(x) -

a.) Find the mean, median, and mode.
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b.) Is f(x) skewed right/left?
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c.) Find the first and third quartile and construct a box
and whisker plot.
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Variance and Standard Deviation

Discrete: var(x)=> (x—- 1) p(x)dx

° - . — e o w D S -
Continuous: var(x)= | (x=E(x))" - f(x)dx

Standard Deviation: o =./var(x)
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d.) Find the variance and Standard

Deviation.
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0g 899 #1, 3,4, 6-9, 11, 12, 15-18,
20
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