AP Review - Linear Regression Answers
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Question 1
Solution:

a. Yes. Test for slope indicates that the linear model is useful (Ho: BETA is equal to 0, Ha: BETA is not equal
100, t=54.11, p-value = .000) and the residual plot shows no pattern, indicating a linear model i

b. Slope = 233.517 aircraft/year. On average, the number of commercial aircraft flying in the U.S. increased by
approximately 233.517 each year. (OK if rounded to 234 in interpretation)

c. Intercept = 2939.93 aircraft. Predicted number of commercial aircraft that were flying in 1990 (since x = 0

corresponds to year 1990) was 2939.93. (OK if rounded to 2940 in interpretation)
d. For 1992, x =2, so predicted number of commercial aircraft flying is 2939.93 + 233.517(2) = 3406.964 .
aircraft

e. From the residual plot, the residual for 1992 is +40, so actual - predicted = 40 and Actual = 3406.964 + 40 =
3446.964 aircraft. Since actual number flying must be an integer, actual must have been 3447.

Notes:
 Part (a) can be considered essentially correct even if it fails to mention the t test, as long as it discusses the
residual plot.

o Parts (b) and (c) should draw the distinction between the model and the data. They can beconsidered
essentially correct if the student incorporates the idea of estimation using words such as on average,
predicted, approximately, about, etc.

o Parts (b) and (c) can be considered partially correct if the student (1) incorrectly identifies the values for the
slope and intercept but gives an essentially correct interpretation OR (2) correctly identifies the values for
the slope and intercept but gives an incomplete interpretation or an interpretation not in context for one or
both.

o Parts (d) and (¢) can be considered essentially correct if incorrect numbers from previous parts are correctly
substituted.

o Part (¢) can be considered essentially correct even if it fails to round to an integer.

Points:
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Question 5
Solution
Part (a):
Predicted Pulse = 63.457 + 16.2809 (Speed)
Part (b):

The intercept (63.457 bpm) provides an estimate for John’s mean resting pulse (walking at a speed of zero
mph).

‘The slope (16.2809 bpm/mph) provides an estimate for the mean increase in John’s heart rate as his speed is
increased by one mile per hour.

Part (0):

is the standard
92 = 27566

‘The margin of error for the confidence interval for the slope parameter is f,_, X s, , where
error of the slope parameter. For a 98% confidence interval, the margin of error is 3.365 X 0.
bpm.

Scoring
Part (a) is scored as essentially correct (E) or incorrect (I). Parts (b) and (c) are scored as essentially correct (E).,
partially correct (P), or incorrect (1)

Note: If the student uses X and ¥, then both variables must be identified.
Part (b): There are four steps to constructing correct interpretations:

Step 1: A correct mathematical interpretation of the reported slope (16.2809) as a rate of
increase in heart rate as walking speed increases.

Step2: A correct mathematical interpretation of the reported intercept as a pulse rate when
‘walking speed is zero.

Step 3:  Correct use of units of measurement, e.g., John’s heart rate increases 16.2809 bpm as
his speed is increased by one mile per hour.

Step4:  Interpretation of the reported values as estimates of the corresponding mean
quantities.
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Part (b):
‘There is a strong, positive, linear relationship between swine population size and atmospheric ammonia.

Part (o):
Both the value of the correlation coefficient and the pattern in the scatterplot indicate that there is a positive linear

relationship between the size of the swine population and atmospheric ammonia.

Part (@):
2= 72 0r 72% or 72
Note: Just writing *2 is not sufficient.
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