
Old Exam 1, 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, 6 and 7 are based on following R results, which summarizes the random

variable y

> mean(y)

[1] 5.908992

> sd(y)

[1] 3.709104

> skewness(y)

[1] 2.005443

> kurtosis(y)

[1] 7.938989

> median(y)

?

> quantile(y,0.95)

95%

13

> length(y)

[1] 526

Q1 (5 points) Find the standard error of ȳ.

1



Q2 (5 points). Is it likely that y follows a normal distribution? Why?

Q3 (10 points). Find the t test for the null hypothesis H0 : µy = 6 against H1 : µy 6= 6, and

draw a conclusion (using the critical value of 1.96)

Q4 (5 points). Let the significance level be 10%. Discuss whether or not we can use the

critical value of 1.96 in order to draw a conclusion using the t test found in Q4.

Q5 (5 points). Find the 95% confidence interval for µy, and interpret the confidence interval

Q6 (5 points). How to interpret the 95% percentile, which is 13 in this example?
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Q7 (5 points). I do not report the median (I dropped it on purpose). Can you guess whether

it is greater or less than the sample mean 5.908992? Why?

Q8 (5 points). Suppose the sample size gets bigger. Please discuss fully how the rising

sample size affects the sample mean and standard error.

Q9 (5 points). What is the difference between the two-tailed and one-tailed tests?

Q10 (10 points). Let Z be a standard normal random variable, and W = 1+3Z be a general

normal random variable. Find a specific value c so that P (W < c) = 0.05

Q11 (5 points). What does i.i.d sample mean? Please explicitly write down the assumptions

for the i.i.d sample.
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Q12 (5 points). Let Z be a standard normal random variable and W = 1 + 3Z be a general

normal random variable. Please find E(W ) and var(W )

Q13 (5 points). Suppose we have two random variables X and Y . The R function cor

produces the following result

> cor(y,x)

[1] -0.3395

Please interpret the number -0.3395.

Q14 (5 points). Prove that
∑n

i=1(yi − ȳ)2 =
∑n

i=1 y
2
i − nȳ2
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Q15, Q16, Q17 and Q18 are based on the following result of a simple regression

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

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

(Intercept) 7.115328 ? ? ?

x -2.517987 .3048 ? ?

Q15 (5 points). How to interpret the intercept term 7.115328

Q16 (5 points). Suppose one variable that is captured by the error term u is correlated with

x. Discuss whether the coefficient of x -2.517987 has causal interpretation.

Q17 (5 points). Suppose we multiply x by 10. How does this affect the slope coefficient?

Q18 (5 points). Let β be the true slope coefficient of x. Consider the null hypothesis

H0 : β = −2 versus the alternative hypothesis Ha : β 6= −2. Please find the T test and draw

a conclusion using the 5% significance level.
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