
Old Exam 2, Econ 311

Total points are 100. But it counts 20% toward your final grade. So the effective

total points are 20

Note: (i) show me your work in details in order to get partial credits; (ii) round your answer

to 2 decimal spaces

Last Name First Name

You may use the following facts to answer some questions. Let Z ∼ N(0, 1) then

P (Z < 1.96) = 0.975 P (Z < 1.645) = 0.950 P (Z < 1.28) = 0.900

Q1, 2, 3, 4, 5 and 6 are based on the following results of a simple regression

> summary(lm(y~x))$coef

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

(Intercept) 7.115328 ? ? ?

x -2.517987 .3048 ? ?

Q1 (5 points) Please interpret the intercept coefficient 7.115328.
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Q2 (10 points). Find the t test for the null hypothesis H0 : β1 = −1. How to interpret this

null hypothesis? How much is the critical value if using the 5% significance level? What is

the conclusion?

Q3 (5 points). Find the 90% confidence interval for β1, and interpret that confidence interval

Q4 (5 points). Can you guess the p-value for β1 is less than or greater than 0.05? Why?

Q5 (5 points). Find the fitted value ŷ for an observation with x = 40
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Q6 (5 points). What will happen to the standard error of β̂1 if the variation of x goes down?

Q7 (5 points). In general how to interpret the error term u and residual û?

Q8 (10 points). Suppose you use a student’s SAT score as y, use the student’s family income

as x, and run a simple regression. Write down the two conditions for omitted variables.

Focus on a variable called VE that measures how a family values education. Suppose VE

rises if the family puts higher value on education. Discuss in detail the sign of the omitted

variable bias caused by VE..
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Q9 (5 points). Consider a regression with the quadratic term

y = β0 + β1x+ β2x
2 + u

Suppose β2 < 0. Please describe how y will change, and at what rate, as x rises. How do we

know if the quadratic term is necessary?

Q10 (5 points). Consider a simple regression estimated by Ordinary Least Squares (OLS)

yi = β̂0 + β̂1xi + ûi

where û is residual. Let ŷ be fitted value. Prove that∑
ŷiûi = 0

Q11 (5 points). Consider a strange regression without x

y = β0 + u

Please apply the first order condition (FOC) of OLS, and find the OLS estimate β̂0
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Q12 (10 points). Consider a multiple regression y = β0 + β1x1 + β2x2 + u Please describe

how to run an F test for the null hypothesis H0 : β1 = 1, β2 = 0? You need to specify the

restricted regression explicitly. You also need to write down the formula for the F test. How

much is the number of restriction q?

Q13 (5 points). Consider a multiple regression using the House data

> logarea = log(area)

> agebaths = age*baths

> summary(lm(rprice~logarea+baths+agebaths))$coef

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

(Intercept) -252713.05326 36173.20289 -6.986195 1.669100e-11

logarea 39341.11418 5261.57111 7.477066 7.499443e-13

baths 16826.32982 2324.27374 7.239392 3.429540e-12

agebaths -54.67306 16.19152 -3.376648 8.251069e-04

Please interpret β̂1 = 39341
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Q14 (5 points). Continue Q13. Please test the hypothesis that the marginal effect of baths

on rprice does not depend on age. Please write down the null hypothesis using math, and

draw a conclusion using the 5% significance level.

Q15 (5 points). Continue Q13. Victor believes we should replace the regressor logarea with

the regressor area in the multiple regression. Please explain in detail how to tell whether

Victor is right?

Q16 (5 points). What is spurious causality? How to design a Monte Carlo study to show

spurious causality?

Q17 (5 points). Explain the two-step procedure implied by the FW Theorem
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