
Homework Set 2, ECO 311

Due Date: check syllabus

Instruction: There are 8 questions. Each question is worth 2 points. You need to submit

the answers of only five questions which you choose. The maximum point you can get is

10 points. For the purpose of preparing exam, you need to understand all questions.

I will discuss the homework on the due date. Please do not ask me to go through the

homework before the due date. However, you can discuss the homework with your classmates.

You need to submit the homework individually though.

Q1: t test, p value and confidence interval

Please use House data and run the simple regression using R function lm

rprice = β0 + β1area+ u

Consider a null hypothesis

H0 : β1 = 31

versus the one-tailed alternative hypothesis

H1 : β1 > 31

Please (a) interpret the null and alternative hypotheses; (b) find the t statistic, and use

function pnorm to find the p-value and draw a conclusion; (c) please use function qnorm to

find the appropriate critical value and construct the 90% confidence interval for β1.

Q2: fitted value and residual

Regression can be used for making investment decision. For example, we may want to buy

an underpriced house (whose actual price is less than the price predicted by the regression);

and sell an overpriced house. Please use House data for this problem. Consider estimating

a simple regression

rprice = β0 + β1area+ u

Please (a) compute the fitted value for a house with 2000 squared feet; (b) compute the resid-

ual for the most expensive house in the sample. How to interpret that residual? Do you want

to buy that house? (Hint: list the most expensive house using data[rprice==max(rprice),])
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Q3: goodness of fit

The overall performance of a regression can be evaluated by the R-squared, which is also

called the coefficient of determination. Eco 311 emphasizes causality, so we downplay the

importance of R-squared. The formula for R-squared is

R2 = 1− SSR

SST

where SSR =
∑

i û
2
i is the sum of squared residual, and SST =

∑
i(yi − ȳ)2 is the total

sum of squares, see equation 2.38 in the textbook. Basically, R-squared can be interpreted

as the fraction of the sample variation in y that can be explained by x (or explained by

the regression). Everything else equal, we want to use a regression that produces greater

R-squared. Please use House data for this problem. Consider two simple regressions:

rprice = β0 + β1baths+ u (regression A)

rprice = β0 + β1area+ u (regression B)

Notice that the two regressions have the same dependent variable; otherwise the R-squared

is not comparable. Please (a) find the residual for regression A, compute SSR and SST, and

then find the R-squared (Hint: SST can be computed as

sst = (length(rprice)-1)*var(rprice)); (b) interpret the R-squared in each regression;

(c) explain which model has better fit.

Q4: standard error and t value

Most often, we run a regression in the hope that some key regressor is statistically significant.

For example, we may hope to find that cutting class size has significant effect on learning

outcome. In terms of statistics, that means we hope to obtain a big t value for the slope

coefficient (so that we can reject the default null hypothesis that the independent variable

has no effect H0 : β1 = 0). Notice that a big t value requires small standard error of β̂1.

Please use House data for this problem. Consider running two simple regressions

rpricei = β0 + β1bathsi + ui, (i = 1, 2, . . . 100)

rpricei = β0 + β1bathsi + ui, (i = 1, 2, . . . 321)

2



So the first regression uses only the first 100 houses (observations), while the second regres-

sion uses all 321 houses in the sample. Please explain in detail why the second regression has

smaller standard error and bigger t value for β̂1 than the first regression. Be specific! (Hint:

see Theorem 2.2 on textbook; the first one hundred observations of rpice is rprice[1:100]).

Finally, a student suggests this R function

lm(rprice[baths==2]~ baths[baths==2])

In other words, this student wants to use only the house with two bathrooms to run the

regression. Please explain why you will see strange result after trying that command.

Q5: Omitted Variable Bias

Use the House data. Please run a simple regression rprice = β0 + β1baths + u. Suppose

the error term u includes only one omitted variable area. Please explain in detail whether

β̂1 in the simple regression underestimates or overestimates the marginal effect of baths on

rprice. You need to explicitly specify the sign of β2 and cov(x,w) in the OVB formula in

the handout. How to empirically check the sign of correlation between baths and area?

Q6: Frisch-Waugh Theorem

This exercise intends to show how to apply the Frisch-Waugh Theorem.

1. Use House data and report the regression rprice = β0+β1area+β2age+u. Interpret

β̂1.

2. Suppose the key regressor is area. Please show the R code and result that implement

the two-step procedure of the Frisch-Waugh Theorem to obtain β̂1

Q7: Quadratic and Interaction Terms

Use the House data. You may read example 6.2 and 6.3 in the textbook.

1. Report the regression with a quadratic term rprice = β0+β1age+β2age
2+u. Explain

whether age2 should be included. When a house gets older, does the house price fall

at increasing or decreasing rate? Hint: generate the quadratic term before running

regression.
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2. Report the regression with an interaction term rprice = β0+β1age+β2age∗bath+u.

Compare two houses, one with one bathroom and one with two bathrooms. Which

one’s value falls faster when it gets older? Why?

Q8: log and adjusted R squared

Use the House data. You may read Table 2.3, Section 6.2, and Section6.3 of the textbook.

1. Report regression log(rprice) = β0 + β1age + u, and regression log(rprice) = β0 +

β1 log(age) + u. Interpret β̂1 in each regression

2. How to tell which regression fits data better? (Hint: consider adjusted R2)
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