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[1] Suppose a researcher wishes to examine the relationship between the income of an indi-
vidual and her food expenditure. As data, a random sample of 3 people is chosen and
their income and expenditure data are given as:

Individual (i) Yi Xi

1 120 19.2

2 50 10

3 165 34

where Yi denotes the food expenditure of individual i (in $) and Xi denotes the monthly
income of individual i (in $100).

For your convenience you are also given the following results:

3∑
i=1

(
Xi −X

) (
Yi − Y

)
= 1356.67, s2X = 146.61, TSS = 6716.67

a) Compute β̂1 and β̂0.

b) Compute predicted values (Ŷi’s) and OLS residuals (ûi’s).

c) Compute R2 and SER.

[2] Consider the regression model

Yi = β0 + β1X1i + β2X2i + ui

By using the t-statistics test the following hypotheses

a) H0 : 2β1 = β2.

b) H0 : 2β1 + 3β2 = 1.

(Hint: Transform the regression so that each of these restrictions appears as a single
restriction on one of the independent variables in the transformed model)

[3] These questions are about omitted variable bias. For each part, use the framework and
the formal concepts (definitions, conditions, etc.) that we discussed in class. Answers
without reference to the formal framework will receive no credit.

a) Suppose that Wage is determined by

Wage = β0 + β1Education + β2Ability + ui

What would be the sign of β1 and β2? Briefly explain.
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b) Suppose we do not have data on Ability, so we estimate the following model

Wage = β0 + β1Education + ui

Is there an omitted variable bias in this model? If yes, what is the direction of the
bias?

c) Suppose that someone claims that Wage is determined by

Wage = β0 + β1Education + β2Ability + β3Height + ui

Instead of this model suppose that we estimate

Wage = β0 + β1Education + β2Ability + ui

Do you think exclusion of Height will lead to an omitted variable bias? Explain
briefly.

[4] Suppose a researcher wishes to investigate the main determinants of total education (educ)
an individual acquire by using the following multiple regression model:

educ = β0 + β1mothereduc + β2fathereduc + β3ability + ui

We have a data set containing 1230 observations for each of the variables in the model.
The following is the R output

Call:

lm(formula = educ ~ mothereduc + fathereduc + abil)

Coefficients:

Estimate Std. Error t value Pr(>|t|)

(Intercept) 8.44869 0.28954 29.180 < 2e-16 ***

mothereduc 0.18913 0.02851 6.635 4.87e-11 ***

fathereduc 0.11109 0.01988 5.586 2.85e-08 ***

abil 0.50248 0.02572 19.538 < 2e-16 ***

---

Signif. codes: 0 *** 0.001 ** 0.01 * 0.05 . 0.1 1

Residual standard error: 1.784 on 1226 degrees of freedom

Multiple R-squared: 0.4275,Adjusted R-squared: 0.4261

F-statistic: 305.2 on 3 and 1226 DF, p-value: < 2.2e-16

a) Write down the sample regression line.

b) Is the variable abil significant? Why?

c) Test the overall significance of the model. (First state the null and alternative hy-
pothesis and use F test to conclude)

d) Suppose that someone claims that ”parents education do not matter”. State the null
hypothesis and use F test to conclude the test. For this part of the problem you are
also given the following regression output:
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Call:

lm(formula = educ ~ abil)

Coefficients:

Estimate Std. Error t value Pr(>|t|)

(Intercept) 11.88713 0.06996 169.91 <2e-16 ***

abil 0.64025 0.02474 25.88 <2e-16 ***

---

Signif. codes: 0 *** 0.001 ** 0.01 * 0.05 . 0.1 1

Residual standard error: 1.895 on 1228 degrees of freedom

Multiple R-squared: 0.3529,Adjusted R-squared: 0.3523

F-statistic: 669.6 on 1 and 1228 DF, p-value: < 2.2e-16

[5] R questions:

a) What is the difference between the output of these two commands?

myReg < lm(TestScore STR + PctEL)

summary(myReg)

and

myReg < lm(TestScore STR + PctEL)

library(car)

S(myReg, vcov . = hccm)

b) Write down the null hypothesis corresponding to the following command:

linearHypothesis(myReg, c(0,1,1,0), vcov = hccm)
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