
MA 116 B1 Assignment 5

Due Friday Aug 01 11:59 pm

In class discussion of Assignment 5 questions: 12:30-12:50 TueWedThu.

Question 1

A small bike shop owner wants to predict the number of bikes sold on a given day (y)
based on the promotion rate (x). They collect a random sample.

index xi yi

1 0.9 3
2 1 1
3 0.8 4

(a) Calculate the sample means x, y, and the sample standard deviations sx, sy. Show
your steps.

(b) Calculate the sample linear correlation coefficient r of this sample.

(c) The least squares regression line of a sample is the line that minimizes the sum of square
residuals. Compute the least squares regression line of this sample, using formulas of
b0 and b1.

(d) Compute the predicted values ŷi and the residuals yi − ŷi of the least squares regression
line you find in part (c). Fill in the table below.

Index (i) xi yi ŷi Residual
1 0.9 3
2 1 1
3 0.8 4
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(e) Draw a residual plot. Conclude from the residual plot whether it is reasonable to
assume that there is a linear relationship between x and y.

(f) The small bike shop owner wants to test whether there is a negatively associated linear
relation between x and y. That is, whether the number of bikes sold on a given day (y)
decreases as the promotion rate (x) increases. Conduct a hypothesis test with α = 0.1.
You do NOT need to justify that your new variable t follows a Student’s t-distribution
of a certain number of degrees of freedom.

(g) Find a point estimator to the population parameter µy|0.85. Is the point estimator you
find the same as the sample mean of the response variable at x = 0.85?

Question 2

A student at BU wants to estimate the average time it takes to write a 10-page essay.
This student collects a large random sample of data points of the form (xi, yi) from the
population of all BU students, where xi is the number of pages in an essay, and yi is the
number of hours a student spent writing that essay.

(a) Describe the steps of finding a point estimator for µy|10 from this sample using simple
linear regression.

(b) Would the same point estimator from (a) be appropriate if the goal is to predict the
time a random individual takes to write a 10-page essay?

(c) Interpret what a Confidence Interval for a Mean Response at x = 10 is estimating.

(d) Interpret what a Prediction Interval for an Individual Response at x = 10 is estimating.

2



Summer 1 2025 MA 116 B1 Assignment 5

3



Summer 1 2025 MA 116 B1 Assignment 5

4



Summer 1 2025 MA 116 B1 Assignment 5

Reference of the standard normal distribution table and the Student’s t-distribution table.
STATISTICS: Informed Decisions Using Data, Michael Sullivan, 7e.
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