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Question 1
The figure below shows a hypothesized (i.e. predicted) relationship between how fast a
person runs, the person’s age, and sex. Consider the model formula:

̂Speedi = α + β1Agei + β2Femalei + β3Agei × Femalei

1. According to the prediction, what do we expect the sign of the coefficient on Agei to
be?

(a) Negative
(b) Zero
(c) Positive
(d) No way to tell from the information given
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2. According to the prediction, what do we expect the sign of the coefficient on Femalei
to be?

(a) Negative
(b) Zero
(c) Positive
(d) No way to tell from the information given

3. According to the prediction, what do we expect the sign of the coefficient on the inter-
action term (Agei × Femalei) to be?

(a) Negative
(b) Zero
(c) Positive
(d) No way to tell from the information given

Question 2
A researcher has data from the 67 Florida countries on y = crime rate (number per resi-
dents), x1 = median income (thousands of dollars), and x2 = percentage in urban environ-
ment.

1. The first table shows the results when she regressed y on x1. Write down the model
equation from the output and interpret the slope coefficient.

2. The second table shows the results when she regressed y on x1 and x2. Write down
the model equation from the output and interpret the slope coefficients.

3. Take a look at the correlation matrix. Use these correlations to explain why the x1
effect seems so different in the first model and second model.

4. Write down the model equations relating crime rate to income at urbanization levels
of 1) 0, 2) 50, and 3) 100. Interpret.
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Question 3
Table 11.12 showsStata output from fitting themultiple regressionmodel to recent statewide
data, excluding D.C., on y = violent crime rate (per 100,000 people), x1 = poverty rate (per-
centage with income below the poverty line), and x2 = percentage living in urban areas.

1. Write down the model equation (with the estimated coefficients).

2. Massachusetts had y = 805, x1 = 10.7, and x2 = 96.1. Find its predicted violent crime
rate. Find the residual, and interpret.
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3. Interpret the fit by showing the model equation relating y and x1 for states with 1) x2=
0, 2) x2=100. Interpret.

4. Conduct a hypothesis testing when the null hypothesis is that there is no relationship
between violent crime and poverty.

5. When we add x3 = percentage of single-parent family to the model, we get the results
in the table below. Why do you think the effect of poverty rate is much lower after x3
is added to the model?
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