AP STATISTICS « EXERCISE SHEET

2.6 Linear Regression Models

Name: - Class: - Date: Total: 9 marks

Objective
Build the skills to answer exam questions on linear regression models.

You must be able to:

 use a least-squares regression line fz/N_FE[R|IHZk § = a + bz
 interpret the slope b and the y-intercept a in context
« use the model to predict a response for a given explanatory value

1 Worked examples

Study these first. Each one shows the method for a question type used later.

B The regression line
U = a + bx, where:

« the slope b is the predicted change in ¢ for each one-unit increase in z;
e the y-intercept a is the predicted y when = = 0.

B Prediction

Substitute the explanatory value into the model. For y = 24+ 3z at ¢ = 4: y =
2 + 12 = 14, and the slope 3 means ¢ rises by 3 per unit of x.

2 Practice

2.1 In y = a + bz, state what b represents. 1]

2.2 For § = 5 + 2z, predict y when x = 10. 2]

2.3 State what the y-intercept a represents. 1]
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3 Exam-style questions
3.1 In a regression line § = a + bz, the slope is 1]

e« A
« Bb
e« Czx
.Dg

3.2 To predict a response value, you 1]

o A subtract a

o B substitute the explanatory value into the model
e C use the median

o D ignore x

3.3 A model § = 20 + 4x predicts a test score from hours studied.
(a) Predict the score for x = 6 hours. 2]

(b) Interpret the slope in context. 1]

4 Go further

o work through the 2.6 Linear Regression Models lesson on the Learn page;

o read the Exploring Two-Variable Data section of the AP Statistics handout on
the Know page.
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Solutions

2.1 the predicted change in ¢ for each one-unit increase in x.
2.2 § = 5+ 2(10) = 25.

2.3 the predicted value of § when z = 0.

3.1 B.

3.2 B.

3.3 (a) g = 20 4+ 4(6) = 44. (b) each extra hour studied adds about 4 points to the
predicted score.
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