Math 116 – Chapter 9 - Linear Regression

Date due: Monday 11/28 or Tuesday 11/29
[5-point penalty for each class late]

Average Outdoor Temperature versus Electricity Consumption

The owner of a single-family home in a suburban county in the northeastern United States would like to develop a model to predict electricity consumption in his "all electric" house (lights, fans, heat, appliances, and so on) based on outdoor atmospheric temperature (in degrees Fahrenheit). Monthly billing data and temperature information were available for a period of 24 consecutive months. (Notice that we are in the northeastern U.S. and the highest average temperature is 78 )

	Month
	Average Temp. oF
	Kilowatt Usage

	1
	30
	126

	2
	25
	132

	3
	29
	114

	4
	42
	87

	5
	48
	67

	6
	61
	50

	7
	69
	39

	8
	78
	45

	9
	72
	39

	10
	62
	43

	11
	45
	61

	12
	36
	92

	13
	27
	123

	14
	33
	121

	15
	28
	138

	16
	39
	99

	17
	47
	64

	18
	63
	52

	19
	69
	49

	20
	73
	41

	21
	70
	44

	22
	64
	53

	23
	53
	59

	24
	27
	118


I.  Predict:   Answer the following WITHOUT studying the data - use only your intuition.

a)   Do you think there is any correlation between the average atmospheric 

      temperature and electricity consumption? If so, is it positive or negative?

      EXPLANATIONS REQUIRED!

II. Analyze the relationship

a)  Use your calculator to draw a scatter plot of the average temperature (x), versus the kilowatt usage (y), and make a rough sketch of the plot in your paper. (Neat graph please!). Label axes.
b)  Set up as a hypothesis test problem. Show hypothesis and graph. Use your calculator to find the Correlation Coefficient r. Label the critical value and test statistic in the graph. Decide whether the linear relationship is significant. If it is, write the mathematical model that describes this relationship. Make sure you explain your reasoning. 
c)  Predict the kilowatt usage when the average atmospheric temperature is 50 degrees Fahrenheit.  Show your work. Answer using words within the context of the problem.
Shoe Size versus Number of Ties Owned

A random sample of men were stopped in a shopping center and asked their shoe sizes and the number of ties that they owned. Here are the data.

	Shoe Size
	Number of Ties Owned

	7.5
	10

	9
	17

	9
	16

	11
	4

	8.5
	10

	8
	1

	13
	6

	10
	9

	10
	11

	10
	10


I.  Predict:   Answer the following WITHOUT studying the data - use only your intuition.

a)   Do you think there is any correlation between the shoe size and the number of ties owned? If so, is it positive or negative? EXPLANATIONS REQUIRED!

II. Analyze the relationship

a)  Use your calculator to draw a scatter plot of the shoe size (x), versus the number of ties owned (y), and make a rough sketch of the plot on the space next to the table. (Neat graph please!). Label axes.
b)  Set up as a hypothesis test problem. Show hypothesis and graph. Use your calculator to find the Correlation Coefficient r. Label the critical value and test statistic in the graph. Decide whether the linear relationship is significant. If it is, write the mathematical model that describes this relationship. Make sure you explain your reasoning. 

 c)  Predict the number of ties owned by a man with shoe size 12.  Show your work. Answer using words within the context of the problem.
The Endangered Manatee

Manatees are large, gentle sea creatures that live along the Florida coast. Many manatees are killed or injured by powerboats. Here are data on powerboat registrations (in thousands) and the number of manatees killed by boats in Florida in the years 1977 to 1990:

	Year
	Powerboat registrations

(in thousands)
	Manatees Killed

	1977
	447
	13

	1978
	460
	21

	1979
	481
	24

	1980
	498
	16

	1981
	513
	24

	1982
	512
	20

	1983
	526
	15

	1984
	559
	34

	1985
	585
	33

	1986
	614
	33

	1987
	645
	39

	1988
	675
	43

	1989
	711
	50

	1990
	719
	47


I.  Predict:   Answer the following WITHOUT studying the data - use only your intuition.

a)   Do you think there is correlation between the number of powerboat registrations and the number of manatees killed by boats? If so, is it positive or negative? EXPLANATIONS REQUIRED!

II. Analyze the relationship

a)  Use your calculator to draw a scatter plot of the number of powerboat registrations, in thousands, (x), versus the number of manatees killed by boats (y), and make a rough sketch of the plot below. (Neat graph please!). Label axes.
b) Set up as a hypothesis test problem. Show hypothesis and graph. Use your calculator to find the Correlation Coefficient r. Label the critical value and test statistic in the graph. Decide whether the linear relationship is significant. If it is, write the mathematical model that describes this relationship. Make sure you explain your reasoning. 

c)  Use the model to find the number of manatees killed by boats a year in which there are 800,000 power boats registered.  Show your work. Answer using words within the context of the problem.
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