BIG IDEAS:
Regression is the process of finding the line or curve that best fits a data
set’s scatter plot, which is called the line of best fit or curve of best fit
The correlation coefficient is a measurement that indicates the strength and
direction of the linear relationship between two variables of a data set

ANCHOR

LEARNING GOALS QUESTIONS

Determine the type of correlation shown on a scatter plot

Predict the type of correlation that exists between variables by
reading a statement about the variables

Create a scatter plot for a data set presented in a table of
values and identify the type of correlation

Identify the most appropriate line of best fit for a scatter plot
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ANCHOR
LEARNING GOALS QUESTIONS

Explain the meaning of a correlation coefficient and match
correlation coefficients to corresponding scatter plots
Identify the strength of a correlation based on the correlation
coefficient
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Explain the meaning of interpolation and extrapolation

Use technology to create a scatter plot for a given data set, and
use interpolation and extrapolation to answer questions

ANCHOR
LEARNING GOALS QUESTIONS

Use technology to create a scatter plot from a given data set
and use an exponential regression model to determine the
equation of the curve of best fit
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BUILD YOUR SKILLS

1. Explain the meaning of the term correlation.

2. For each of the following scatter plots,

1) state the dependent and independent variables.

i1) identify the relationship as a positive correlation, negative correlation, or no correlation.
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3. Predict the type of correlation, if any, between each pair of variables.

a) The body length versus wingspan of birds.

b) Height versus income for adult citizens of Brantford, Ontario.

¢) The number of student absences versus final grade in a course.
d) The outside temperature versus the amount of ice cream sold.

e) A supermarket’s parking lot occupancy versus its revenue.

4. The table on the right shows the recorded speeds and corresponding Speed Stppping
distances required to stop after applying the brakes of a medium-sized car  [RCAVMEREEILE

on dry pavement. (m)

a) Use technology to create a scatter plot for the given data. 100 56

60 20

b) Describe the relationship between the variables. 110 67

¢) What type of correlation, if any, exists? gg 495

d) Suggest some factors other than speed that may 50 14

affect a driver’s total stopping distance. 70 27
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5. Which line best fits the scatter plot?
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6. What does the term regression mean?
7. What does the correlation coefficient tell us about a data set?
8. Match the value of each correlation coefficient with the corresponding scatter plot.
a) 104Y b) 104Y
J—.F i‘ Correlation Coefficients:
8 ® ® 8 4 @
6 tﬁ NEEAE I r=0.01
W’ Qi ¢ r=0.97
4 ) 4 _
1 :. o i ’ r=-0.94
2 2 o r=0.68
o
T NEY r=-0.82
0 2 4 6 8 10 0 2 4 6 8 10
c) 104Y d) 104Y I e) 104Y
o H
e o
6 @ 61— ]
o® p %T_ ® (0o | |® o
4 ® : ® 41 o o @ L ™Y 4170 @ P
2 e o > | le ° olel® °
MCIES z T
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10

9. State the strength (weak, moderate, or strong) and direction (positive or negative) of the
correlation for each of the following correlation coefficient values.

a) r=085 b)) r=-023 ¢ r=-05 d) r=03 e r=045 1) r=-0.95
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10. Which regression model best fits the given data?
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11. Explain the meaning of the term outlier.

12. Explain the meaning of the terms interpolation and extrapolation.

13. The heights and arm spans for 30 individuals are given below.

‘ Height (cm) 150 | 164 | 144 | 152 | 183 | 159 | 138 | 173 | 160 | 147
PN ON 146 | 165 | 140 | 148 | 179 | 160 | 134 | 172 | 159 | 144
‘ Height (cm) 152 | 150 | 156 | 173 | 141 | 152 | 148 | 162 | 169 | 151
PN Om 148 | 147 | 150 | 174 | 136 | 141 | 143 | 162 | 170 | 145

‘ Height (cm) 174 | 125 | 162 | 142 | 177 | 162 | 150 | 138 | 172 | 176
PNl 178 | 123 | 138 | 138 | 176 | 162 | 151 | 140 | 168 | 174

a) Use technology to create a scatter plot for the given data.
b) Use a linear regression model to show the line of best fit.

¢) Use the line of best fit to predict the arm span of an individual with a height of 170 m. Is
this estimate an example of interpolation or extrapolation?

d) State the equation of the line of best fit, rounding all values to two decimal places.

e) Use the equation to predict the arm span of an individual with a height of 2 m. Is this
estimate an example of interpolation or extrapolation?

f) Determine the correlation coefficient for the given data and use it to identify the strength and
direction of the correlation.

g) Does the data contain any outliers? Explain.

h) Explain why the data point with a height value
of 125 cm and an arm span value of 123 cm is
not considered to be an outlier.
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14. A video of a ball thrown into the air is recorded and used to determine the Time Height

ball’s height above the ground every 0.5 seconds, as shown in the table (seconds)  (m)
on the right. 0.5 12.8
1.0 21.0

a) Use technology to create a scatter plot for the given data. 1.5 27.2
2.0 30.3

b) Use a quadratic regression model to show the curve of best fit. 25 31.5
c) Use the curve of best fit to estimate the height of the ball when it left gg ;gg
the thrower’s hand. 10 194

d) State the equation of the curve of best fit, rounding all values to two 4.5 10.8

decimal places if necessary.

e) Use the equation to predict the height of the ball 3.75 seconds after it is thrown. Is this
estimate an example of interpolation or extrapolation?

15. The value of a collectible piece of artwork is recorded every year, as -
Y 1 the tabl ho rioh Time Value
shown in the table on the right. (years) $)
a) Use technology to create a scatter plot for the given data. 0 12 520
1 13710
b) Use an exponential regression model ( y= abx) to determine the 2 15 020
equation of the curve of best fit. 3 16 440
. . , 4 18 000
¢) Use the equation to predict the artwork’s value after 8 years. s 19710

d) By what percentage does the artwork’s value increase every year?
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1.

Correlation refers to the fluctuation of two (or more) variables in relation to one another.

2. a) 1) The dependent variable is Temperature and the independent variable is Depth.
i1) negative correlation.
b) 1) The dependent variable is Height and the independent variable is Age.
i1) positive correlation
¢) 1) The dependent variable is y and the independent variable is x.
i) no correlation
3. a) positive correlation b) no correlation ¢) negative correlation
d) positive correlation e) positive correlation
4. a) Stopping Distahce (in) b) As the speed increases, the required stopping
100 distance increases.
80 ¢) positive correlation
° . .
60 » — FY— d) Answers may vary. For example, gradient, tire
40 _ | e | quality, road quality/condition and reaction
o | time/distance.
e Speed (km/h)
0 20 40 60 80 100 120
5. Line C
6. Regression is a technique for estimating the character and strength of the relationship between
variables. It involves the process of finding the line or curve that best describes or “fits” the given
data.
7. The correlation coefficient is a measurement that indicates the strength and direction of the linear
relationship between two variables of a data set.
8.a) r=097 b)) r=-082 <¢) r=-094 d) r=001 e) r=0.68
9. a) strong positive b) weak negative c¢) moderate negative d) weak positive
e) moderate positive f) strong negative
10. Cubic

11. An outlier is a data point that differs significantly from other points of the data set. It “lies

outside” of the overall pattern described by the data points.

12. Interpolation refers to a prediction made within the range of the data points (between two known

points), whereas extrapolation refers to a prediction made beyond or outside of the range of the
data points.
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13. a) b) [Av1h Span (Cm) ¢) 168 cm, interpolation

i d) y=1.05x-10.56 or
180 }.’, A=1.05H -10.56
y‘ e) 199 cm, extrapolation

160 ‘,

f) r=0.95, strong positive correlation

°
A g) The point (162,138) is an outlier
o ° ° since it differs significantly from the
liner relationship suggested by the other
| e data points (it lies far below the line of
7 _ best fit). That is, an arm span of 138 cm
/ Height (cm) is significantly lower than expected for a
120 130 140 150 160 170 180 height of 162 cm.

h) Since the point (125,123) lies close

to the line of best fit, an arm span of
123 cm would not be unexpected for a

height of 125 cm.
14. a) b) Height (m c) 2m
30 d) y=-4.92x"+24.05x+2 or
25 h=-4.92t> +24.05t+2
20 // e) 23 m, interpolation
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15. a) Value (§) b) y=12521.911.09)" or V =12521.91(1.09)
. " c) $24950.69
d) 9%
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