RHIT / Department of Humanities & Social Sciences / K. Christ

Spring 2007 – 2008 / SL 354, Intermediate Microeconomics / Problem Set 3

1.
An area of land has been planted with Christmas trees.  On December 1, ten years from now, the trees will be ready for harvest.  At that time, the standing Christmas trees can be sold for $1,000 per acre.  The land, after the trees have been removed, will be worth $200 per acre.  There are no taxes or operating expenses, but also no revenue from this land until the trees are harvested.  The interest rate is 10%.
a.
What can we expect the market price of the land to be? __________________________________

b.
Suppose that the Christmas trees do not have to be sold after 10 years, but could be sold in any year.  Their value if they are cut before they are 10 years old is zero.  After the trees are 10 years old, an acre of trees is worth $1,000 and its value will increase by $100 per year for the following 10 years.  After the trees are cut, the land on which the trees stood can always be sold for $200 per acre.  When should the trees be cut to maximize the present value of the payments received for 


trees and land?  __________________________________________________________________


Under these conditions, what can we expect the market price of the land to be?  _______________

2.
Imagine that you are a business manager for a Forest Products company, and you are trying to decide when you should cut your trees.  The market value of the lumber that you will get if you let your trees reach the age of t years is given by 
[image: image36.wmf].
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.  Your company is currently earning a return of 5% on any idle cash that it holds in bank accounts.
a.
The rate of growth of the market value of the trees will be greater than 5% until the trees reach ________ years of age.

b.
If your company is only interested in the trees as an investment, how old should you let the trees get before you harvest them?  ____________________________________________

c.
At what age do the trees have the greatest market value?  _________________________________

3.
Consider an asset whose market value, V, will evolve over time according to 
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, where t is years.

a.
In how many years will this asset’s market value reach its maximum?  Modify the diagram below by adding a function that depicts the behavior of this asset over time, labeling your function 
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b.
If an investor can borrow and lend in capital markets at a market-determined annual rate of interest of 10%, write out an equation for determining how long the investor should hold the asset described in part (a).  You do not have to solve for the optimal holding period – just write out the equation.

c.
Add a second function to the diagram below, labeling it
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, where this second function approximates the behavior of an initial amount invested at the annual 10% market rate of interest.  After adding this second function, indicate on the horizontal axis the approximate optimal holding period for the asset described in part (a).
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4.
Albert Bore owns a bond that pays $200 for each of the next three years, at which time the bond will be redeemed and Albert will receive the face value of the bond, which is $2,000.
a.
How much is the bond worth to Mr. Bore if a relevant discount rate is 10%?  _________________

b.
How much is the bond worth to Mr. Bore if a relevant discount rate is 5%?  _________________

5.
Suppose a $1,000 bond (face value) pays a 7% annual coupon rate and matures in 3 years.

a.
How much is the bond worth if a relevant discount rate is 10%?  ________________________.

b.
Suppose that the Federal Reserve unexpectedly announces another cut in interest rates.  What do you expect will happen to the market price of this bond after this announcement?


_____________________________________________________________________________.

6.
You expect interest rate to fall from 9% to 6%.  Suppose that a 90-day Treasury bill is selling to yield 9%, as is a 1-year Treasury note.  Which would you buy, and why?  What is your speculative profit from buying a bill or a note, if each is selling for $1,000?

7.
Mr. S. Adam owns a small chemical factory, located close to a river that occasionally floods in the spring, with disastrous consequences.  Next summer, Mr. Adam pans to sell the factory and retire.  The only income he will have is the proceeds of the sale of this factory.  If there is no flood, the factory will be worth $500,000.  If there is a flood, then what is left of the factory will be worth only $50,000.  Mr. Adam can buy flood insurance at a cost of $0.10 for each $1 worth of coverage.  Mr. Adam thinks that the probability of a flood this spring is 1 in 10.  Let 
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denote the contingent commodity dollars if there is a flood and 
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denote the contingent commodity dollars if there is no flood.  Mr. Adam's von Neumann-Morgernstern utility function is 
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a.
To buy insurance that pays him $x in case of a flood, Mr. Adam much pay an insurance premium of 0.1x.  If Mr. Adam insures for $x, then if there is a flood, he gets $x in insurance benefits.  Suppose that Mr. Adam has contracted for insurance that pays him $x in the event of a flood.  

Then after paying his insurance premium, he will be able to consume 
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_______________.

If Mr. Adam has this amount of insurance and there is no flood, then he will be able to consume 
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_______________.

b.
You may eliminate x from the two equations for 
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  and 
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 that you wrote out in part (a).  This gives you a budget equation for Mr. Adam.  The form of the budget equation in which the "price" 

of 
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 is 1 may be written as 
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c.
Mr. Adam's marginal rate of substitution between the two contingent commodities, dollars if there is no flood and dollars if there is a flood, is 
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.  To find his optimal bundle of contingent commodities, you must set this marginal rate of substitution equal to the number __________.  Solving this equation, you find that Mr. Adam will choose to consume the two contingent commodities in the ratio _________________________________.

d.
Since you know the ratio in which he will consume 
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  and 
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, and you know his budget equation, you can solve for his optimal consumption bundle, which is ______________________.


In words, Mr. Adam will buy an insurance policy that will pay him _____________ if there is a flood.  The amount he will have to pay (his insurance premium) will be _______________.

8.
Sigmund currently has wealth equivalent to $200,000, but knows that he faces a 20% chance of a loss of wealth equal to $50,000.

a.
What is Sigmund’s expected wealth?  ___________________________________________ What is his expected loss?  ___________________________________________

b.
If Sigmund’s utility of wealth may be expressed as 
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, what is his expected utility when he faces the probable loss?  __________________________________________

c.
What is Sigmund’s certainty equivalent? ________________________.  What is his risk premium?  ____________________________

d.
If you are an insurance company, what is the highest premium you could charge Sigmund to fully insure him against his loss?  _________________________________________.

e.
If Sigmund were risk neutral, how would your answer in part (d) change? 


__________________________________________________________________________.
9.
In late November, a local jewelry store announces the following sales promotion:  If it snows on January 1, then customers who have made purchases at the store between the preceding December 1 and December 24 will get half their money back.  In the last 50 years, it has snowed on January 1 only five times.  In each of the previous four years, the store has run the same promotion, and sales for the pre-Christmas period have been as follows:

	Year
	Sales

	1997
	$200,000

	1998
	$220,000

	1999
	$242,000

	2000
	$266,200


a.
If sales continue to grow at the same annual rate, what are the expected pre-Christmas sales for 2001?  _____________________________________________________________________
b.
In terms of sales revenue and the probability of a January 1st snowstorm, what is the store’s expected outcome from the promotion?  __________________________________________
c.
If the store owner is risk neutral, what is the maximum amount he would be willing to pay for an insurance policy that covers the rebates if it snows on January 1?  Will he be able to find an insurance company willing to offer him such a policy at that price?


___________________________________________________________________________
10.
Suppose that a stock has a beta of 1.5, the return of the market is 10%, and the risk-free rate of return is 5%.  What is the expected rate of return this stock according to the CAPM?
11.
If the risk-free rate of return is 6%, and if a risky asset is available with an expected return of 9% and a standard deviation of 3%, what is the maximum rate of return you can achieve if you are willing to accept a standard deviation of 2%?  What percentage of your wealth would have to be invested in the risky asset?

12.
Martha S. has a choice of two assets:  The first is a risk-free asset that offers a rate of return of 
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, and the second is a risky asset that has an expected rate of return of 
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and a standard deviation of 
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a.
If x is the percent of wealth that Martha invests in the risky asset, what is the equation for the expected rate of return on the portfolio?  What is the equation for the standard deviation of the portfolio?


__________________________________________________________________________

b.
By solving the second equation above for x and substituting the result into the first equation, derive an expression for the rate of return on the portfolio in terms of the portfolio's riskiness.  


___________________________________________________________________________

c.
Suppose that Martha can borrow money at an interest rate of 
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r

and invest it in the risky asset.  If 
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, what will be Martha's expected return if she borrows an amount equal to 100% of her initial wealth and invests it in the risky asset?

___________________________________________________________________________

d.
Suppose that Martha can borrow or lend at the risk-free rate.  If 
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, what is the formula for the "budget line" that Martha faces? _________________.  Plot this budget line below.

e.
Which of the following risky assets would Martha prefer to her present risky asst, assuming she can only invest in one risky asset at a time and that she can invest a fraction of her wealth in whichever risky asset she chooses.  Write the word "better", "worse", or "same" after each of these assets:

Asset A, with 
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Asset B, with 
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Asset C, with 
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Asset D, with 
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f.
Now suppose that Martha's utility function has the form 
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.  How much of her portfolio will she invest in the original risky asset?  __________________________________

[image: image32]
13.
The precise formula for the variance of a portfolio of two securities is:
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Using these formulas, calculate the expected returns for portfolios A, B, and C as directed below, where the underlying securities have the following characteristics:

Security I
Security II

Expected Return
16%
8%

Risk (Standard Deviation)
30%
15%

a. In portfolio A, the weight of security I is 0.50 and the weight of security II is 0.50, and the correlation coefficient of the two securities is 0.25.
b. In portfolio B, the weight of security I is 0.50 and the weight of security II is 0.50, and the correlation coefficient of the two securities is -0.25.

c. In portfolio A, the weight of security I is 0.25 and the weight of security II is 0.75, and the correlation coefficient of the two securities is 0.25.

d. Record these results in the table below, and briefly comment on them, focusing on the importance of the correlation between the securities.

	
	Portfolio A
	Portfolio B
	Portfolio C

	Expected Return


	
	
	

	Risk (Standard Deviation)


	
	
	


14.
Katie has $60,000 to invest.  Of this amount, she reserves $15,000 for risk-free assets, leaving $45,000 to allocate among the risky securities.  There are only three firms in the economy, each of which issues common stock.  The following table provides information of the price per share and total number of shares outstanding for each of the three firms:

	Firm
	Share Price
	Shares Outstanding

	1
	$150
	70,000,000

	2
	$80
	93,750,000

	3
	$25
	1,000,000,000


a. Calculate the market value of each firm and the aggregate market value of the firms.

b. According to the capital asset pricing model, in what proportions should Katie allocate the $45,000 across the risky securities in the economy if she is to construct the “market portfolio”?

c. How much money will Katie allocate to each security?
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