Quarter 4: PART I Simple Linear Regression 

ASSIGNMENT 1:  Constructing the Equation for the Line of Best Fit / Residuals / Outliers 

1.  A pediatrician wants to determine the relation that may exist between a child’s height and head circumference.  She randomly selects 11 three-year-old children from her practice, measures their height and head circumference, and obtains the sample data.  If x represents a child’s height (in inches) and y a child’s head circumference (in inches) then (a) construct the equation for the line that best fits the sample data points using information below.  (b) Write the equation two ways.  (c) Interpret the slope.   (d)  Find the average or expected head circumference for three year old children who are 26 inches tall.
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, and of course the sample size n = 11.

(Round averages to three decimal places)

2.  A researcher would like to know if gestation period of an animal can be used to predict the life expectancy.  She collects the following data.

	Animal
	Gestation (days)
	Life Expectancy (years)

	Cat
	63
	11

	Chicken
	22
	7.5

	Dog
	63
	11

	Duck
	28
	10

	Goat
	151
	12

	Lion
	108
	10

	Parakeet
	18
	8

	Pig
	115
	10

	Rabbit
	31
	7

	Squirrel
	44
	9


(a) Find each of the following 
[image: image5.wmf][

]

å

å

å

å

xy

x

y

x

y

x

,

,

,

,

,

2

(showing all work) and use the information to find the equation for the line of best fit.  (b)  Enter the data into the TI84 calculator and check the accuracy of your equation.  (c)  Using the equation provided by the calculator, find the predicted life expectancy for an animal with gestation equal to 28 days.  (d) Note that the duck in the sample had a gestation period of 28 days.  How does this duck’s actual life expectancy compare to the predicted value found in part c?  This is called a residual.  A residual is the difference between the observed y value and the predicted value 
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.  Points that fall below the line will then have negative residual values.  (e)  Find the residual for the lion.  Does the lion have an above or below average life expectancy for animals with similar gestation periods? Justify your answer.

3.  WEIGHT versus MPG

Let x = weight of a car (in pounds)

Let y = Miles Per Gallon

	car
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17

	x
	3565
	3440
	3970
	3305
	3425
	3340
	3200
	3230
	2560
	2520
	3065
	3600
	3300
	3625
	3590
	2605
	2370

	y
	19
	20
	17
	19
	11
	20
	20
	19
	28
	28
	20
	18
	19
	19
	19
	23
	28


Enter the data into the TI84 calculator and graph the scatterplot.  Press trace and the arrow keys to identify each of the points on the graph.  In regression, an outlier is defined as an observation with a large residual, that is, a value that falls far above or below the regression line.  The Dodge Viper is represented in this data set and is considered an outlier.  (a)  Based on the fact that it is an outlier, which of the cars 1 – 17 is the Dodge Viper (explain)?  It will be helpful to graph the line of best fit calculated from the TI84 calculator  (b) What is the exact residual for the Dodge Viper?  (c)  If the Dodge Viper weighed 4500 pounds but maintained the same mpg, explain why it would no longer be considered an outlier.
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