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Do you remembere--p.141, 143

o The annual rate of return on stock indexes is approximately Normal.
Since 1945, the Standard & Poors index has had a mean yearly return of
12%, with a standard deviation of 16.5%. In what proportion of years does
the index gain 25% or more?

o The annual rate of return on stock indexes is approximately Normal.
Since 1945, the Standard & Poors index has had a mean yearly return of

12%, with a standard deviation of 16.5%. In what proportion of years does
the index gain between 15% and 22%?



Random Variables

o A random variable is a variable whose value is a
numerical outcome of a random phenomenon.

o For example: Flip four coins and let X represent
the number of heads. X is a random variable.

o  We usually use capital lefters 1o denotes random
variables.



Random Variables

o A random variable is a variable whose value is a
numerical outcome of a random phenomenon.

o For example: Flip four coins and let X represent
the number of heads. X is a random variable.

o X =number of heads when flipping four
coins.

o s={0s1,1, 3,4}



Discrete Probabillity Distribution Table

o A discrete random variable, X, has a countable
number of possible values,

Value of X: X4 X5 X3 -

Probability: P, D, s D
8

o The probability distribution of discrete random
variable, X, lists the values and their probabilities.
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Discrete Probability Distributions

o Can also be shown using a histogram
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What is...
The probability of at most 2 heads?
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Example: Maturation of College Students

In an article in the journal Developmental Psychology (March
1986), a probability distribution for the age X (in years) when male
college students began to shave regularly is shown:

X 11 12 13 14 15 16 17 18 19 220
P(X) [0.013 |0 0.027 (0.067 | 0.213 | 0.267 | 0.240 | 0.093 | 0.067 | 0.013

Is this a valid probability distribution? How do you know?
What is the random variable of interest?
Is the random variable discrete?
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S = {all numbers x such that 0 = x = 1}




Distribution of Continuous Random Variable

o The probability distribution of X is described by a density
curve.,

o The probability of any event is the area under the density
curve and above the values of X that make up that event.

i The probability that
| 2 X = a particular
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Distribution of a Continuous
Random Variable

~0.b P( X<0.5 or X>0.8)
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Normal distributions as probability distributions

o Suppose X has N(u,o) then we can use our tools to calculate
probabilities.

o> One tool we may need is our formula for standardizing variables:

Z=X-U
o]
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Cheating in School

o A sample survey puts this question to an SRS of 400

undergraduates: “You withess two students cheating on a quiz.

Do you go to the professore” Suppose if we could ask all
undergraduates, 12% would answer “Yes"

o We will learnin Chapter ¢ that the proportion p=0.12 is @
population parameter and that the proportionp of the sample
who answer “yes” is a statistic used to estimate p.

o We will seein Chapter ? that p is a random variable that has
approximately the N(0.12, 0.014) distribution.
o The mean 0.12 of the distributionis the same as the population

parameter. The standard deviationis contfrolled mainly by the
sample size.



Continuous Random Variable

o p (proportion of the sample who answered yes) is a random variable
that has approximately the N(0.12, 0.016) distribution.
NN,

o What is the probability that the poll result differs from the truth
about the population by more than two percentage pointse

p( 200 o ©70.M)
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Check Point

o p (proportion of the sample who answered drugs) is a random variable
that has approximately the N(0.12, 0.0146) distribution.

> What is the probability that the poll resultis greater than 13%¢
o What is the probability that the poll resultis less than 10%%2

AP Statistics, Section 7.1, Part 1
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Random Variables: MEAN

o The Michigan Daily Game you pick a 3 digit number and win
$500 if your number matches the number drawn.

o There are 1000 three-digit numbers, so you have a probability of
1/1000 of winning

o Taking X to be the amount of money your ticket pays you, the
probability distribution is:

Payoff X: $0 $500
Probability: 0.999 0.001

19



Random Variables: MEAN

o The Michigan Daily Game you pick a 3 digit number and win
$500 if your number matches the number drawn.

o There are 1000 three-digit numbers, so you have a probability of
1/1000 of winning

o Taking X to be the amount of money your ticket pays you, the
probability distribution is:

Payoff X: $0 $500
Probability: 0.999 0.001

We want to know your average payoff if you were to buy many
tickets.

Why can’t we just find the average of the two outcomes
(0+500/2) = $2507?
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Random Variables: Mean

So...what is the average winnings? (Expected long-
run payoff)

\{/e,dr@b“ ~
Payoff X: $0 $500 %\LQ
Probability: 0.999 0.001 - })\'

Mx= 0(0.99Q) + 500 (0.001)



Random Variables: Mean
Hy = DXy T+ PyXy + P3Xs+++ P X,

Hy = Z P:iX;




Random Variables: Example

°The Michigan Daily Game  payoff X: O SO0

you pick a 3 digit number Probability: ,444 0.00\
and win $500 if your

b fches th
ormoer e =1 [H99
>You haveTo pay $1 to Pm‘o_\ﬂ‘lﬂ l 00\
play

o What is the average M\l: Oqaﬂ (,_' (>
PROFIT2 =~ +0.001(144)
o Mean = Expected Value My = —-.&OSO
payofé < $0.D X

pRAE = $0 50~ 1= ~B0.80



Random Variables: Variance
N\ AAA~~

(the average of the squared deviation from the mean)
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Random Variables: Example

°The Michigan Dally gt =p(y-u) +p(n-4) ++p,(x,~
Game you pick a 3 digit .
number and win $500 if o =>plx-u)

your number matches the

number drawn. U;i-': O,Q(ﬁ (O -‘O'B)a

o The probability of

winning is .001 +0 wﬂ w- 0'%37“
o What is the variance and .

standard deviation of X? 61 = 'ZL{Q "
8 6\}& :? \H ,gD

24



Technology

> When you work with a larger data set, it may be a

good idea to use your calculator to calculate the
standard deviation and mean.

o Enter the X values into List1 and the probabilities into
List 2. Then 1-Var Stats L1, L2 will give you ik (as x-bar)
and oy (to find the variance, you will have to square
Oy)

o EX: find px and o% for the data in example 7.7 (p.485)
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the index gain 25% or more?

= The annual rate of return on stock indexes is approximately Normal.
Since 1945, the Standard & Poors index has had a mean yearly return of

12%, with a standard deviation of 16.5%. In what proportion of years does 5 =
the index gain between 15% and 22%7
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Do you rememberg--p.141, 143

» The annud rate of return on stock indexes is approximately Normal.
Since 1945, the Standard & Poors index has had a mean yearly retumn of
12%, with a standard deviation of 16.5%. In what proportion of years does

the index gain 25% or more?
The annual rate of return on stock indexes is appreximately Normal.

Since 1945, the Standard & Poors index has had a mean yearly return of
12%, with a standard deviation of 16.5%. In what proportion of years does

the index gain between 15% and 22%?
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Continuous Random Variable

* p ([proportion of the sample who answered yes) is a random variable
that has approximately the N(0.12, 0.014) distribution.

= What is the probability that the poll result differs from the truth
about the population by more than two pefcento%a points?
=

P( x¢0.\0 or X>O0.14
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Do you remembere--p.141, 143 —

» The annud rate of return on stock indexes is approximately Normal.
Since 1945, the Standard & Poors index has had a mean yearly retumn of
12%, with a standard deviation of 16.5%. In what proportion of years does

the index gain 25% or more?
The annual rate of return on stock indexes is appreximately Normal.

Since 1945, the Standard & Poors index has had a mean yearly return of
12%, with a standard deviation of 16.5%. In what proportion of years does

the index gain between 15% and 22%7
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Do you remembere--p.141, 143 —

» The annud rate of return on stock indexes is approximately Normal.
Since 1945, the Standard & Poors index has had a mean yearly retumn of
12%, with a standard deviation of 16.5%. In what proportion of years does

the index gain 25% or more?
The annual rate of return on stock indexes is appreximately Normal.

Since 1945, the Standard & Poors index has had a mean yearly return of
12%, with a standard deviation of 16.5%. In what proportion of years does

the index gain between 15% and 22%7
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Continuous Random Variable

« p (proportion of the sample who answered yes) is a random vurab!e
that has approximately the N(0.12, 0.014) distribution.
N A Ay

= What is the probability that the poll result differs from the truth
about the population by more than two percentage points?

p( gLl o 6\75-1‘1)

~ Lh v o] '\'-\

.\° r
Y A




