Wednesday, January 9, 2019

e Warm-up

What is the probability of rolling a 5 on a dice roll? i
o

What is the probabxlty that the flrst 5 will be ?/our 4 roll|?

“(2)(%)2 0.0706
What is the probablllgfy that the flrst 5 will be your 10t roll?

(2 (2 005

e Another Game

Obijectives

Content: | will experiment with random
variables and expected value.

Social: | will participate in class activities.

Language: | will listen for and write down key
vocabulary: expected value, random
variable, and the law of large numbers.

e Random Variables




Objectives

e Content Objective: | wil
expected value, popu

variance and standaro
probability situation.

be able to calculate
ation mean,
deviation of a

e Social Objective: | will participate in the class

activity.

e Language Objective: | will watch for and use
correct vocabulary when describing events in

class today.
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SEOH\0+5+
1O 21040+ 0

Another dice game

e Consider a dice game using one regular 6
sided die to win money =

e There are no p'p&%for rolingal, 2, or 3 FE

e 5dollars for4 or 5
e 10 dollars fora 6

e How much would you pay to play?
e Let's play

Objectives
Content: | will experiment with random
variables and expected value.
Social: | will participate in class activities.

Language: | will listen for and write down
key vocabulary: expected value, random
variable, and the law of large numbers.




X = ander EE:
voable| ¢
Expected Value: Center W\,o;\_:@sb“

o A

assumes a value based

on the outcome of a random event.
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We use a capital letter, like X, to denote a
random variable.

A particular value of a random variable will be
denoted with the corresponding lower case letter,
In this case X.

Objectives
Content: | will be able to calculate expected
value, population mean, variance and
standard deviation of a probability situation.

Social: I will participate in the class activity.

Language: | will watch for and use correct
vocabulary when describing events in class
today.




Two Types of Random Variables
® random variables can take one of a
countable number of distinct outcomes.

e Example: Shoe size

o random variables can take any
numeric value within a range of values.

e Example: Foot length

Objectives
Content: | will be able to calculate expected
value, population mean, variance and
standard deviation of a probability situation.

Social: I will participate in the class activity.

Language: | will watch for and use correct
vocabulary when describing events in class
today.
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E(x%/w
Probability Models

o A for a random variable
consists of:

The collection of all possible values of a random
variable, and

the probabilities that the values occur.
e Of particular interest is the value we-expect a

random variable to t N, notated yAfor
population mean) ol E(X) for expected valué7

Objectives
Content: | will be able to calculate expected
value, population mean, variance and
standard deviation of a probability situation.

Social: I will participate in the class activity.

Language: | will watch for and use correct
vocabulary when describing events in class
today.
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Let’s Create a probability model

e Our dice game:
There are no points for rolling a 1, 2, or 3
5 extra points for 4 or 5
10 extra points for a 6

Roll 1,25 45 (o o\

( Value @ 95 1O ]Q‘O\Eﬁdﬁ
3

P(Value) 5% ¢ 3

l\
Sy
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Example: Spell Checking

Spel
whic

-checking software catches “nonword er

rors,’

N result in a string of letters that Is not a word

as W

nen “the” is typed as “teh.” When

undergraduates are asked to write a 250-word
essay (without spell-checking), the number X of
nonword errors has the following distribution.

J
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Language: | will watch for and use

today.

0) 1 2 3 4
0.1 0.2 0.3 0.3 0.1
Objectives

Content: | will be able to calculate expected
value, population mean, variance and
standard deviation of a probability situation.

Social: I will participate in the class activity.

correct

vocabulary when describing events in class




Using the formula 3
e The of a (discrete) random

variable can be found by summing the

products of each possible value by the

probability that it occurs:
1=E(X) = 2]x-P(x))

e Note: Be sure that every possible outcome is included In
the sum and verify that you have a valid probability model
to start with.

Objectives
Content: | will be able to calculate expected
value, population mean, variance and
standard deviation of a probability situation.

Social: I will participate in the class activity.

Language: | will watch for and use correct
vocabulary when describing events in class
today.
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Calculate Expected Value

e Our Dice game from the other day:
e There are no points for rollinga 1, 2, or 3

e Sdollars for4 or 5 ﬂ:E(X):ZX'P X
/

e 10 dollars fora 6

2 yh
O°O(;3— "5 L 06 . 20
Roll 1,2,3 4.5 6
,::753 35
Value 0 5 10

P(Value) 3/6 2/6 1/6
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Example: Spell Checking

What is the expected value (center, mean) for the number of nonword errors?

@-ECQ =3 P(1)

2 3 4

0.1 0.2 0.3 0.3 0.1

001+ 02+ 202 +303 * 4.0
2.

Objectives
Content: | will be able to calculate expected
value, population mean, variance and
standard deviation of a probability situation.

Social: I will participate in the class activity.

Language: | will watch for and use correct
vocabulary when describing events in class
today.
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Brain Break



First Center, Now Spread...

e For data, we calculated the
by first computing the deviation from
the mean and squaring it. We do that with
discrete random variables as well.

e The for a random variable iIs:
o? =Var(X)=Y(x— ) -P(x)
e The for a random variable
S o=SD(X)=Var(X) e

Content: | will be able to calculate expected
value, population mean, variance and
standard deviation of a probability situation.

Social: I will participate in the class activity.

Language: | will watch for and use correct
vocabulary when describing events in class
today.




Calculate Standard Deviation

e Our Dice game: e R
e There are no points for rollinga 1, 2, or 3
o 5dollars for 4 or 5 o :Var(X):Z(x—y)2 -P(x)
e 10 dollars fora 6
o=SD(X )=, Var(X
)= e () 55
Roll 1,2,3 4.5 6
Value 0 5 10
P(Value) 3/6 2/6 1/6

0‘%\,61()(\:(0%33)2(%)—;(j-—"ﬁ.’fﬁ)z(%) < |0~ :55>> (l@
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Example: Spell Checking

What is the spread (variance & standard deV|at|on) for the number

Nar(x)- |.

of nonword errors?

o? =Var(X)=>(x-u) - P(x)

D]

- 1.09< .13

J=SD :\/\/ar(x

0

1

2 3 4

0.1

0.3 0.3 0.1
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(0- 207 (004- (hQ N03) - - =1.29

Objectives
Content: | will be able to calculate expected
value, population mean, variance and
standard deviation of a probability situation.

Social: I will participate in the class activity.

Language: | will watch for and use correct
vocabulary when describing events in class
today.




Homework

e P 383 (1-3, 6, 9-11, 14)




