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Classwork/Homework:

Calculating the Linear Model:

Step by Step Practice [ Pt P3 ?)
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Homework Answers:

Statistics Chapter 7 Calculating a Linear Model: Step by Step Practice - KEY
You may want to follow the Step-By-Step Example on page 168 to work through this problem

Carbon Monoxide (CO) i3 a poisonous, colorless, oderless gas produced as a result of incomplete burning of carbon-
contaimng foels. Cigarette smoke can contain high levels of CO. Below are tar and CO data for 10 brands of popular
cigarettes. Question: How is the amount of carbon monoxide produced by these cigarettes related to their tar
content?

Tar (mg) | 14.1 160 | 298 5.0 41 130 | 88 124 16.6 14.9 13.7
CO(mg) | 136 | 166 | 235 10.2 54 | 150 | 90 12.3 16.3 15.4 13.0

I'll examine the relationship between the amount of
carbon monoxide produced by these cigarettes and
their tar content.
The variables are tar and carbon monoxide (both
Plan e ]
measured in mg).
+  State the problem
. 1 Scaler Pl | 2
Variables re el
—# | s Identify the variables and report the . *
= Ws 20
E Conditions _ 2™ . ~
F +  Check the Straight Enough and G .
Qutlier conditions by making a )
picture. Never fit a linear model 9 °
without looking at the scatterplot o
first. RN R
Tar _mg
The Straight Enough Condition is satisfied as the
scatterplot shows. We should proceed with caution as
there appears there could be one owtlier.
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co
Mean = 13.663 mg
Mechanics SD=4.706 mg
¢ Find the means and standard Tar
"-P deviations. Mean = 13.945
- ) ) SD=6.526
& |* Find the correlation .
= | e Findthe slope. b Comelanon
7 e 97
< | ® Find the intercept. a s, (0978)(4706)
®  Write the equation of the model slope = S 6.526 =0.705
using meaningful variable names xlm‘ . ] "hS""
ercept = 3.832
€O =3.832+0.705Tar
Conclusion
== | * Interpret what you have found m The model suggests that for each 1 mg increase of tar
=* the context of the question. in a cigarette, we can expect an increased release of
o 0.705 mg of carbon monoxide.
# Discuss in terms of the variables
and their units.

Copyright @ 2016 Pearson Education, Inc.
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Name Statistics Chapter 7: Regression Practice
For each problem:
a. List the variables in (x,)) order where x is the explanatory variable and y is the response
variable.

b. Plot the data on your calculator and check the Outlier and Straight Enough Conditions.
c. If data does not meet these conditions, do not proceed for that question. Otherwise, use
your calculator to find the best fit linear model and make the prediction requested.

Blocks 0 4 2 1 7
Price 132 | 310 | 204 | 238 | 275 | 60.8

[

NORMAL FLOAT AUTOD REAL RADIAN MP n

1. A real estate agent collected prices of
vacation cottages (in thousands of dollars)
and how many blocks they are from the
beach.

( Blocks . Wice ($jap) )

Conditions met? 5¥ é
y=a+bx

a=313.309a909

AN
Model: Price = 313.309 —34. 740 BlodLS Bi347357i2%2,

.r‘= -@.9873766583

Predict the price of a house 3 blocks from the
beach “PrcE. < 313,309 - 3% -740(2)
= 309,099
$304,049
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Price/zal | $1345 | $1408 | $1537 | $1.580

year since
2000 1 2 3 4 _ ]
2. The New York State average of price of

gasoline for 2001 through 2004. We are
interested in how the price 1s changing.

( Yavs Snce D, ﬁ"\a—/sq( )

Conditions met? %Q )

Model: /ffit{,= [.259 ‘J’,083L}\I€_af

La(=1
What does this model predict for the price of e
gas for this MP" How accurate 15 this model
compared to reality? i

Bive= ).256 +.0834(19) ey
“A N\ ® !2(}(
\ce = &2’7" %,q,Q
P / ‘305‘00 NS
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Price

58

39

$10

§11

§13

Profit

§501

$852

$010

3765

452

5210

3. A T-shurt shop experiments with different
prices of their shirts each week to find the

price that maximizes their profit.

(

Conditions met?

Model:

Predict the profit when charging a price of $15

per shurt.

January 17, 2019
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Percent | 37.1

34.1

32.1

28.8

25.7

25

Year 1980

1984

1989

1993

1997

5
2000

4. The percent of adults married before the age
of 25 m the US over several years. We are
interested m how this percent 1s changing.

(

Conditions met?

Model:

)

What percent of adults married before 25 years
old does this model predict for 20017

January 17, 2019
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Quiz Practice
ool S\’

T

When we use a linear model to describe the relationships between
two variables, the model's equation often reveals important details
about that relationship. Take for example the cost of a pizza in
dollars, ¢, modeled by the equation, ¢ = 8 + 1.5t where tis the
number of toppings. This intercept suggests that the cost of a pizza
with no toppings is $8 (the intercept of the graph). And the slope
reveals that the cost increases by $1.50 for each additional topping.

o the Math

9. For each model described below, explain what the slope and

intercept mean (in context, as alwaysl).

a) ¢ = 25+ 2w, where ¢is the cost of shipping a package
(in dollars) and w is the weight of the package (in pounds).

b) F = 40 + jc where Fis temperature in degrees
Fahrenheit and cis the number of chirps a cricket makes
in 1 minute. (Believe it or not, this generally is true for
crickets in temperatures between 55°F and 100°F ]

c) P =15 + 0.1m, where Fis your cell phone plan's monthly
charge (in dollars) and mis the number of minutes you used.

d) ¢ =11 — 0.5h, where Cis how tall a candle is (in inches)
after it has been burning for h hours.

10. For each of the following situations, create a linear equation
that models the relationship between the variables. (Be sure

CCSS to define your explanatory and response variables.)
8.F3 a) Renting a car costs $19.89 plus 25 cents for each mile you
Hs?'sF.fn.:r drive the car. VWrite an eguation that models your rental cost.

b) A football player breaks free and has an open field to the
goal line 80 yards away. He can run @ yards per second.
Write an equation that models how far he has left to run
tfor the touchdown.

¢} OnTuesdays a family restaurant hosts "Kid's Night” where
an adult who purchases a fullprice meal for $12 can buy
children's dinners for an additional $2.50 per kid. Write an
equation that models the total cost for an adult who brings
several children to Kid's Might.

d) You invest $500 to purchase supplies to bake pies. You sell each

pie you bake for $8. Wirite an eguation to model your profit.

{Check your answers on page 193.)
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Homework:
Finish this Worksheet

(#3 and 4)

And Qi Review
(Rt g, 167)
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