o

Quantitative Analysis in Geography\

Geography 247
Quantitative Analysis in Geography
Fall 2007

Week 7: Discrete probability distributions

Instructor : Rama Prasada Mohapatra
Department of Geography

University of Wisconsin-Milwaukee
email: rama@uwm.edu

University of Wisconsin»Minaukee/

Quantitative Analysis in Geography\

Outline

1. Introduction

2. Probability distributions

3. Mean, variance, standard deviation and
expectation

4. The binomial distribution

University of Wisconsin»Minaukee/

o

Quantitative Analysis in Geography-
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Is it going to rain today!!

« Computing the average of probability of rain
forecasting

* A saleswoman can compute the probability that
she will make 0, 1, 2, or 3 or more sales in a
single day

« Based on that she will be able to compute the
average number of sales she makes per week,
and could approximate her weekly income over a

period of time
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« Variable: is defined as a characteristic or attribute

« If the values of a variable is determined by chance
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Discrete/continuous
that can assume different values

itis called a random variable

« Discrete variable
can assume only a specific number of values
(outcomes for the roll of a die)

» Continuous variable

can assume all values in the interval between
any two given values (temperature)
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Random
Variables
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A discrete probability distribution consists of the
values a random variable can assume and the
corresponding probabilities of the values. The
probabilities are determined theoretically or by
observation (probability distributions can be shown
graphically by representing the values of X on the x

axis and the probabilities P(X) on the y axis)
PX)

Probabilty
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This sum cannot be less than 1 or greater than 1 since
the sample space includes all possible outcomes of
the probability experiment

A probability cannot be a negative number or greater
than 1
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3. Mean, variance, standard
deviation and expectation

- _3X sx
Chapter 3 X= B=TF

n
* How to compute the mean of the number of spots
that show on top when a die is rolled?

* Roll 10 times, record the number of spots, and
find mean; however, it would only approximate the
true mean

* So we need to roll many times (100, 500, infinite)
and a new method of computing the mean is

k required for probability
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3. Mean, variance, standard
deviation and expectation

Formula for the Mean of a Probability Distribution

The mean of a random variable with a discrete probability distribution is
p=X,PX)+X,  P)+ X, PX) + - -+ + X, - P(X,)
=3X- P(X)

where X, X,. X, . .. , X, are the outcomes and P(X,). P(X;). P(X3). . . .  P(X,) are the
corresponding probabilities.

Note: ZX - P(X) means to sum the products.

The expected value of a discrete random variable of a probability distribution is the
theoretical average of the variable. The formula is

u=EX) = 2X- PX)
The symbol E(X) is used for the expected value.

K Used in game of chance and decision theory J
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3. Mean, variance, standard
deviation and expectation

Formula for the Variance of a Probability Distribution

Find the variance of a probability distribution by multiplying the square of each cutcome by
its corresponding probability, summing those products. and subtracting the square of the
mean. The formula for the variance of a probability distribution is

=3[ P(X)] -
The standard deviation of a probability distribution is

o=V o VER-PX)] -4
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When,

A coin is tossed, it can land heads or tails

A baby is born, it will be either male or female

In a basketball game, a team either wins or loses

A true/false item can be answered in only two
ways, true or false
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A binomial experiment is a probability experiment
that satisfies the following four requirements:
1. There must be a fixed number of trials
2. Each trial can have only two outcomes or
outcomes that can be reduced to two outcomes.
These outcomes can be considered as either
success or failure
3. The outcomes of each trial must be independent
of each other
4. The probability of a success must remain the
same for each trial
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A binomial experiment and its results give rise to
a special probability distribution called the
binomial distribution.

The outcomes of a binomial experiment and the
corresponding probabilities of these outcomes
are called a binomial distribution.
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