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Exercise 1 Does the stock market efficiently use information in valuing stocks? The Efficient Markets
Hypothesis (EMH), developed by Nobel-prize winner Eugene Fama, maintains that current stock prices
fully reflect all available information. An implication of this hypothesis is that returns in the current
period should not be systematically related to information known in earlier periods. Otherwise, we could
use this information to predict stock returns, thus violating EMH.

As an analyst at an investment management company, you have been tasked with examining the validity
of the EMH. You obtained a (fictional) dataset of 142 firms listed in the New York Stock Exchange,
consisting of the following four variables, all of which are publicly available.

• Return: Total return from holding a firm’s stock over a one-year period, from the January 2014 to
December 2014. This is the response variable. Note that a return such has 31.4% is entered in the
data as 31.4.

• DKR: A firm’s debt to capital ratio in 2013.

• LNetIncome: Natural log of the net income for a firm in 2013.

• LSalary: Natural log of the total compensation for a firm’s CEO in 2013.

Using these data, you estimated three regressions.

Regression # 1
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Regression # 2

Regression # 3

(a) Which of the following statements is true about the correlation between DKR and LNetIncome?
Explain your answer.

(i) It is positive.

(ii) It is negative.

(iii) It is zero.

(iv) There is not enough information to determine the sign of the correlation.

(b) Interpret the coefficient on LNetIncome in Regression # 2.

(c) Suppose that you use Regression # 3 to examine whether EMH holds (i.e. whether past information
can predict future returns). What are the null and alternative hypotheses?

(d) Carry out the test in part (c) at the 5% level. Do you reject or fail to reject the null hypothesis?

(e) Interpret the result you obtained in part (d), in light of your task of examining the validity of EMH.

(f) Provide 3 reasons that suggest a collinearity problem in Regression # 3.
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(g) Which of the following statements is true based on a comparison of Regression # 2 and Regression
# 3? Explain your answer.

(i) DKR and LNetIncome are highly correlated.

(ii) DKR and LSalary are highly correlated.

(iii) LNetIncome and LSalary are highly correlated.

(iv) All of the above.

(v) None of the above.

(h) Suppose that from Regression # 3, you obtained the following plot of the residuals and the predicted
return. Does this graph provide evidence of a violation of the MRM conditions? Explain your answer.
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Exercise 2 (Stata) In this exercise, we will replicate the analysis of Sony stock that was discussed
during this week’s lecture (Lecture 8). The datasets for this exercise are sony returns.dta and
market returns.dta.

(a) Before we can implement the analysis, we must put together the above two datasets. Use the merge

command to combine them into one dataset.

(b) Replicate the figures and the regression in slides 12-14. Do the figures show that the SRM conditions
are satisfied?

(c) Replicate the analysis in slides 18-20, and compare the MRM results to the SRM results in part (b).
What are the signs of that we have a collinearity problem in the MRM regression?

(d) Generate a new variable called BigSmall which is equal to -1*SmallBig. Then, add BigSmall to
the MRM in part (c). You should obtain the same results as in slide 23, and Stata should tell you
that the variable BigSmall was omitted from the regression. Why is this happening?

(e) Generate 25 variables that contain random numbers drawn from the standard normal distribution
(the Stata function is rnormal()). Use the seed 2019. Using these new variables, replicate the
analysis in slides 28-30. Are the regressions good models for predicting Sony returns?
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Exercise 3 (Budget Allocation) Collinearity among the predictors (i.e., explanatory variables) is
common in many applications, particularly those that track the growth of a new business over time.
The problem is worse when the business has steadily grown or fallen. Because the growth of a business
affects many attributes of the business (such as assets, sales, number of employees and so forth), the
simultaneous changes that take place make it hard to separate important factors from coincidences.

For this exercise, you’re the manager who allocates advertising dollars. You have a fixed total budget
for advertising, and you have to decide how to spend it. We’ve simplified things so that you have two
choices: print ads or television.

The past two years have been a time of growth for your company, as you can see from the timeplot of
weekly sales during this period. The data are in thousands of dollars, so you can see from the plot that
weekly sales have grown from about $2.5 million up to around $4.5 million.

Other things have grown as well, namely, your expenditures for TV and print advertising. This timeplot
shows the two of them over the same 104 weeks.

For this exercise, parts (a) to (c) are conceptual questions that do not require Stata. For the remaining
parts, the dataset is budget allocation.xlsx.

Motivation

(a) How are you going to decide how to allocate your budget between these two types of promotion?

Method

(b) Explain how you can use multiple regression to help decide how to allocate the advertising budget
between print ads and television ads.

(c) Why would it not be enough to work with several, more easily understood simple regression models,
such as sales on spending for television ads or sales on spending on print ads?
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(d) Look at the scatterplot sales vs. each of the two explanatory variables (TV Adv and Print Adv).
Do the relationships between the variables seem straight enough to fit a multiple regression?

(e) Do you anticipate that collinearity will affect the estimates and standard errors in the multiple
regression? Use the correlation matrix of these variables to help construct your answer.

Mechanics Fit the multiple regression of Sales on TV Adv and Print Adv.

(f) Does the model satisfy the assumptions for the use of the MRM?

(g) Assuming that the model satisfies the conditions for the MRM,

(i) Does the model as a whole explain statistically significant variation in Sales?

(ii) Does each individual explanatory variable improve the fit of the model, beyond the variation
explained by the other alone?

(h) Do the results from the multiple regression suggest a method for allocating your budget? Assume
that your budget for the next week is $360,000.

(i) Does the fit of this model promise an accurate prediction of sales in the next week, accurate enough
for you to think that you have the right allocation?

Message

(j) Everyone at the budget meeting knows the information in the plots shown in the introduction to
this exercise: Sales and both types of advertising are up. Make a recommendation with enough
justification to satisfy their concerns.

(k) Identify any important concerns or limitations that you feel should be understood to appreciate your
recommendation.
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