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INSTRUCTION:  
Answer ANY four Questions 
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Question 1  

a. Regression analysis can be used to test whether the market efficiently uses information 

in valuing stocks. For concreteness, let return be the total return from holding a firm’s 

stock over the four-year period from the end of 1990 to the end of 1994. The efficient 

market hypothesis says that these returns should not be systematically related to the 

information known in 1990. If firm characteristics known at the beginning of the period 

help to predict stock returns, then we could use this information in choosing stocks. For 

1990, let 𝑑𝑘𝑟 be a firm’s debt-to-capital ratio, let 𝑒𝑝𝑠 denote the earnings per share, let 

𝑛𝑒𝑡𝑖𝑛𝑐 denote net income, and let salary denote total compensation for the CEO. 

The following equation was estimated: 

𝑟𝑒𝑡𝑢𝑟𝑛 ̂ =

.

−14.37

(6.89)

+  0.321  𝑑𝑘𝑟

(0.201)

+  0.043 𝑒𝑝𝑠

(0.078)

−  0.0051 𝑛𝑒𝑡𝑖𝑛𝑐 

(0.0047)

+  0.0035 𝑠𝑎𝑙𝑎𝑟𝑦

(0.0022)
 

𝑛 = 142, 𝑅2 = 0.0395.  
i. Test whether the explanatory variables are jointly significant at the 5% level. 

Is any explanatory variable individually significant?    [6] 

ii. Now, re-estimate the model using the log form for 𝑛𝑒𝑡𝑖𝑛𝑐 and salary: 

𝑟𝑒𝑡𝑢𝑟𝑛 ̂ =

.

−36.30

(39.37)

+  0.327  𝑑𝑘𝑟

(0.203)

+  0.069 𝑒𝑝𝑠

(0.080)

−  4.74 log (𝑛𝑒𝑡𝑖𝑛𝑐) 

(3.39)

+  7.24 log (𝑠𝑎𝑙𝑎𝑟𝑦)

(6.31)
 

𝑛 = 142, 𝑅2 = 0.0330.  
Do any of your conclusions from part (i.) change?      [4] 

b. Consider the estimated equation, which can be used to study the effects of skipping 

class on college GPA: 

𝑐𝑜𝑙𝐺𝑃𝐴̂ =

.

1.39

(0.33)

+  0.412 ℎ𝑠𝐺𝑃𝐴

(0.094)

+  0.015 𝐴𝐶𝑇

(0.011)

−  0.083 𝑠𝑘𝑖𝑝𝑝𝑒𝑑 

(0.026)
 

𝑛 = 141, 𝑅2 = 0.234.  
i. Using the standard normal approximation, find the 95% confidence interval 

for 𝛽ℎ𝑠𝐺𝑃𝐴.         [5] 

ii. Can you reject the hypothesis 𝐻0: 𝛽ℎ𝑠𝐺𝑃𝐴 =  0.4 against the two-sided 

alternative at the 5% level? Explain.      [5] 

iii. Can you reject the hypothesis 𝐻0: 𝛽ℎ𝑠𝐺𝑃𝐴 = 1 against the two-sided alternative 

at the 5% level? Explain.       [5] 

 

Question 2 

 

a. Differentiate between applied econometrics and theoretical econometrics.  [3] 

b. Differentiate between experimental and observational data.    [4] 

c. Explain and give an example of the three types of observational data.  [6] 

d. Define and explain six classical assumptions of the regression model.  [12] 
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Question 3 

a. Given the following joint density function,  

𝑓(𝑥, 𝑦) = {
3

16
𝑦2𝑥, 𝑓𝑜𝑟 0 < 𝑥 < 2, 0 ≤ 𝑦 ≤ 2

0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 

i. Find the conditional joint density function for 𝑥 given 𝑦   [2] 

ii. Find the conditional joint density function for 𝑦 given 𝑥   [2] 

iii. For 𝑓(𝑥, 𝑦) =
3

16
𝑦2𝑥, can you say 𝑥 and 𝑦 are independent? Explain. [3] 

b. Consider the following joint probability table, 

 

Table 1: Joint Probability Table 

 

i. Calculate the covariance of 𝑋 and 𝑌      [5] 

ii. Find the correlation coefficient 𝐶𝑜𝑟𝑟(𝑋, 𝑌)     [8] 

 

c. Consider a basketball player shooting two free throws. Let X be the Bernoulli random 

variable equal to one if she or he makes the first free throw, and zero otherwise. Let Y 

be a Bernoulli random variable equal to one if he or she makes the second free throw.  

i. Suppose that he or she is an 80% free throw shooter so that 𝑃(𝑋 = 1) = 

𝑃(𝑌 = 1) = 0.80. What is the probability of the player making both free 

throws?          [2] 

ii. Now assume the following conditional densities, which means that the 

probability of the player making the second free throw depends on whether the 

first free throw was made. Thus, if the first free throw is made, the chance of 

making the second is 0.85; if the first free throw is missed, the chance of making 

the second is 0.70. 

 
Assume further that the probability of making the first free throw is 0.8, that is,   𝑃(𝑋 = 1) =
0.8. What is the probability of the player making both free throws?    [3] 
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Question 4 

 

a. The height of adult males is Normally distributed with mean height 𝜇 = 174 𝑐𝑚 and 

standard deviation 𝜎 = 9.6 𝑐𝑚. 

i. Let 𝒙 represent the height of adult males; What is the probability that a 

randomly selected man is taller than 180 cm?    [5] 

ii. Suppose that, from the population of adult males, a random sample of size 𝑛 =
36 is taken, which yielded an average height of 180 cm. Find the 95% 

confidence interval for µ and interpret.      [5] 

b. The following table contains eight college students’ ACT scores and their GPA (grade 

point average). The grade point average is based on a four-point scale and has been 

rounded to one digit after the decimal. 

 

Table 2: College students’ ACT scores and their GPA 

 
i. Estimate the impact of ACT on GPA using OLS. Interpret your results. [7] 

ii. How much of the variation in GPA for these eight students is explained by 

ACT? Explain.        [8] 

 

Question 5 

a. From the estimation of a demand equation for the gasoline market (with n=36) and 

standard errors in parenthesis  

 
 

i. Find the 95% critical value from the t-distribution.    [4] 

ii. Find the 95% confidence interval for 𝛽𝑖𝑛𝑐.     [6] 

iii. Is demand for gasoline income inelastic?     [10] 
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b. Let 𝑋1, 𝑋2, and  𝑋3 be the numbers of small, medium, and large pizzas, respectively, 

sold during the day at Mountain Lounge. These are random variables with expected 

values 𝐸( 𝑋1) = 25, 𝐸( 𝑋2) = 57, and 𝐸( 𝑋3) = 40. The prices of the small, medium, 

and large pizzas are M5.50, M7.60, and M9.15. What is the expected revenue from 

sales of pizza?          [5] 

 

Question 6 

 

The following model is a simplified version of the multiple regression model used by Biddle 

and Hamermesh (1990) to study the trade-off between time spent sleeping and working and 

to look at other factors affecting sleep: 

𝑠𝑙𝑒𝑒𝑝 = 𝛽0 + 𝛽1𝑡𝑜𝑡𝑤𝑟𝑘 + 𝛽2𝑒𝑑𝑢𝑐 + 𝛽3𝑎𝑔𝑒 + 𝑢  

where sleep and 𝑡𝑜𝑡𝑤𝑟𝑘 (total work) are measured in minutes per week and 𝑒𝑑𝑢𝑐 and 𝑎𝑔𝑒 

are measured in years. 

a. If adults trade off sleep for work, what is the sign of 𝛽1?    [2] 

b. What signs do you think 𝛽2 and 𝛽3 will have?     [3] 

c. Given the estimated equation is; 

𝑠𝑙𝑒𝑒𝑝̂𝑖 = 3,638.25 − 0.148 𝑡𝑜𝑡𝑤𝑟𝑘𝑖 − 11.13 𝑒𝑑𝑢𝑐𝑖 + 2.20 𝑎𝑔𝑒𝑖 

𝑛 = 706, 𝑅2 = 0.113.  

If someone works five more hours per week, by how many minutes is sleep predicted to fall? 

Is this a large trade-off?         [6] 

d. Discuss the sign and magnitude of the estimated coefficient on 𝑒𝑑𝑢𝑐.  [5] 

e. Would you say 𝑡𝑜𝑡𝑤𝑟𝑘, 𝑒𝑑𝑢𝑐, and 𝑎𝑔𝑒 explain much of the variation in 𝑠𝑙𝑒𝑒𝑝? [3]  

f. What other factors might affect the time spent sleeping? Are these likely to be 

correlated with 𝑡𝑜𝑡𝑤𝑟𝑘?        [6] 
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