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The Big Picture:
Where Chapter 6 Fits

Chapter 6 is the middle chapter in the Probability
unit, covering topics from Section Il of the AP Topic
Outline: Anticipating Patterns: Exploring random
phenomena using probability and simulation.
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This is the second of three chapters on
probability that are considered, by
some, to be the most difficult of AP
Statistics.

Section 6.1
Learning Targets
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Lesson 6.1: Day 1: How many children are in your family? ' —

Count up the number of children in your family (including yourself). Be sure to include all your
stepbrothers/stepsisters and half-brothers/half-sisters.

Let X = the number of children. Suppose we choose someone from the
class at random.
(#

Probability /20 %/QO j/;() ‘71/.Q0 /2@ j/lo 7 = £
S H S 2o IS
1. Is this a valid probability model? Explain. \

- Quch prob. i betwean O and
- Al add to |

Let X = the number of children. Suppose we choose someone from the
class at random.

X 1 2 3 4 5 6+
Probability

1. Is this a valid probability model? Explain.
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2. Is 5.7167 a possible value for X? Explain.

3. Make a histogram to display information with X on the horizontal
axis, and describe its shape.

2. Is 5.7167 a possible value fo@ Explain.

NQ) ~SE course Dol

3. Make a histogram to display information with X on the horizontal
axis, and describe its shape.
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4. Describe in words what p(x >3) and then find p(x > 3).
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5. Describe in words what p(x >3) and then find p(x > 2
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4. Describe in words what p(x >3) and then find p(x > 3).
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5. Describe in words what p(x >3) and then find p(x >3).
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6. Find the average of the X values.

7. Does this value tell us the average number of children in the
families of students in this class? If yes, explain. If no, why not?

6. Find the average of the X values.

(2 Ae51e) g

o

7. Does this value tell us the average number of children in the
families of students in this class? If yes, explain. If no, why not?
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Discrete Random Variables

Important ideas:

Discrete Random Variables

Important ideas:
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Discrete Random Variables

Important ideas:

D\SCY ¢¥e Yandom \/av?a\o\e
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Discrete Random Variables

C onfinwous Yandom Va‘?C&D\Q
tales on any value in own
™terval

Important ideas: 1 i
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Use a probability histogram to display the probability
distribution of a discrete random variable and identify

its shape.
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Analyzing Discrete Random Variables:
Describing Shape

When we analyzed distributions of quantitative data in Chapter 1, we
made it a point to discuss their shape, center, and variability.

We’ll do the same with probability distributions of random variables.
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The mean (expected value) of a discrete random variable is its average
value over many, many repetitions of the same chance process.
Suppose that X is a discrete random variable with probability distribution

Value X Xo X3
Probability p, Do Ps

To find the mean (expected value) of X, multiply each possible value of X
by its probability, then add all the products:
px = E(X) = x1p1 + X0, + x3p3 + -
= X XD,

pp Bram 1P

The Sormula Lo Ma wmean
Cexwdeg( value ) &f oo
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i on e AP Lormula QM.
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Technical Definitions
Regarding Discrete
Random Variables

A probability model describes the possible outcomes of a chance process
and the likelihood that those outcomes will occur.

Consider tossing a fair coin 3 times.
Define the random variable X = the number of heads obtained

X =0: TTT

X=1:HTT THT TTH Value of X 0 1 2 3
X=2:HHT HTH THH Probability 1/8 3/8 3/8 1/8
X =3: HHH

A random variable takes numerical values that describe the outcomes of a

chance process.
The probability distribution of a random variable gives its possible values

and their probabilities.
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We use capital, italic letters (like X or Y) to designate random variables.

Probability Distribution for a Discrete Random Variable

The probability distribution of a discrete random variable X lists the values
x; and their probabilities p;:

Value X, X, X3

Probability p, p, p; ..

For the probability distribution to be valid, the probabilities p; must satisfy
two requirements:

1. Every probability p; is a number between 0 and 1, inclusive.

2.The sum of the probabilitiesis 1: p; + p, + p;+...=1.

C YU
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Indiana University Bloomington posts the grade distributions for its
courses online. Suppose we choose a student at random from a recent
semester of this university’s Business Statistics course. The student’s
grade on a 4-point scale (with A = 4) is a random variable X with this

probability distribution: - s : > s .

Probability 0.011  0.032 M7 0.362 0.457

1. Write the event “the student got a C” using probability notation.
Then find this probability.

2. Explain in words what P(X > 3) means. What is this probability?

Indiana University Bloomington posts the grade distributions for its
courses online. Suppose we choose a student at random from a recent
semester of this university’s Business Statistics course. The student’s
grade on a 4-point scale (with A = 4) is a random variable X with this

probability distribution: Voo 5 - > 3 1

Probability 0.011  0.032 77?7 0362 0457

1. Write the event “the student got a C” using probability notation.
Then find this probability.

P(X: Q\: \ - (A\ LAY el

2. Explain in words what P(X > 3) means. What is this probability?

the P(oba\ai\ﬁy That o vandowly chosen

Student gets a R or batter

PX>%) = .99

)
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3. Make a histogram of the probability distribution. Describe its shape.

4. Calculate and interpret the expected value of X.

3. Make a histogram of the probability distribution. Describe its shape.
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4. Calculate and interpret the expected value of X.
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3. Make a histogram of the probability distribution. Describe its shape.
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