Statistics 528 - Lecture 15

Assigning Probabilities

Probabilitiesin a Finite Sample Space

« Assign a probability to each individual outcome. These probabilities
must be numbers between 0 and 1 and must sum to 1.

« The probability of any event is the sum of the probabilities of the
outcomes making up the event.
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How do we deter mine probabilities?
1. Frequency of occurrence.
If we repeat a chance experiment many times then,
P(A) = (number of time A occurred)/(number of times
we repeated the experiment)
2. Assumeall outcomes are equally likely
If arandom phenomena has k possible outcomes, all equally likely, then each
individual outcome has probability 1/k. The probability of an event A is
P(A) = (count of outcomes in A)/(count of outcomesin S)
= (count of outcomesin A)/k
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3. Subjective estimates

4. Mathematical model
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Example:
A company that offers courses to prepare would-be MBA students for
the GMAT examination has the following information about its
customers: 20% are currently undergraduate studentsin business; 15%
are undergraduate students in other fields of study; 60% are college
graduates who are currently employed; and 5% are college graduates
who are not employed.

a) Isthisalegitimate assignment of probabilities to customer
backgrounds?

b) What percent of customers are currently undergraduates?
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Random Variables

Random Variable: A randomvariableisavariable whose valueisa
numerical outcome of arandom phenomena. (Example, mean
response from a random sample)

Examples:
1. The average number of heads in 3 tosses of a coin.
2. The number of 6'sin 10 tosses of adice.
3. The number of girls acouple who plans to 3 children will have.

Notation: random variables are usually denoted by capital letters (X, Y,
etc.)

Statistics 528 - Lecture 15
Prof. Kate Calder

« A discreterandom variable X has afinite number of possible values.

« The probability distribution of X lists the values that the random
variable can take on and their probabilities:

Value of X ‘ X; X, Xz ¢ Xy
Probability ‘ P P, Ps o P
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Requirements of probability distributions:
1. Every probability p; is a number between 0 and 1.
2. pytptpy +otp =1

« The probability of any event isthe sum of the probabilities of the
particular values x; that make up the event.
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Example: number of heads in four tosses of afair coin (X)

« Each of the 16 possible outcomes are equally likely so the probability

of any one of the outcomesiis 1/16.
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Probability Histogram
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Example: Shooting three free-throws. We are interested in the total
number of shots made for a 58% shooter.

« Probability M odel —write Outcome Probability
down the sample space HHH 0.2
and the probability of HHM 0.14
each event. HMH 0.14
HMM 0.1
MHH 0.14
MHM 0.1
MMH 0.1
MMM 0.08
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HHH
HHM
HMH
HMM
MHH
MHM
MMH
MMM

« Therandom variable of interest is the number of shots made (X).

Outcome Probability Shots Made

0.2
0.14
0.14

0.1
0.14

0.1

0.1
0.08
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The probability distribution of X is:

P(X=x)

0.08
0.1+0.1+0.1=0.3
0.14+0.14+0.14 =0.42
0.2
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« PO<XED3)
= P(X=1)+P(X=2)+P(X=3)
= 0.3+0.42+0.2 = 0.92
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