UGBA 103, Introduction to Finance

MIDTERM EXAM SOLUTIONS
I. Short Answer Questions (5 points each):

1.  When considering projects which will generate certain cash flows in the future (some of which may be negative), an important determinant of the cost of capital we use to discount this cash flow is the expected inflation rate. When we expect inflation to increase, our cost of capital (the discount rate) should also increase, leading to a lower NPV for the project. True or False: Explanations must be given to get credit.
ANSWER: Not necessarily true
It is true that, as expected inflation increase, the cost of capital will also increase (i.e, r ≈ E [π] + E[R]). This is because higher inflation devalues cash flows in the future. However the answer to this question can also be considered to be false for the two following reason:
1. If some future cash flow are negative, then the answer depends whether we are borrowing versus lending. For sufficiently negative future cash flow, a higher r might lead to higher NPV.

2. As inflation increases, it maybe that cash floes (in nominal terms) also increase. In fact, if the cash flow and discount rate increase proportionately with inflation, the overall effect is offsetting.

2.  The price-earnings ratio of two companies, A and B, are 10 and 20 respectively. 
For every $1 invested in the stock of company A, the investor gets earnings of 10 cents every period, whereas he/she only gets 5 cents per period with company B. Hence, assuming the risk of these companies and accounting conventions are the same, the investor should buy company A and sell B.
Evaluate this statement.

ANSWER: This statement is False.

Although the accounting conventions and the risk of these securities is the same, they may have different present values of growth opportunities. Hence, the high P/E ratio may just reflect future growth in earnings.
3. Regulated utilities have low price to earnings ratios. This must be because when we discount back their earnings stream to get the stock price, we discount it by the cost of capital and they have a relatively high cost of capital.   True or False. Discuss.

Answer: While it is true that firms with high cost of capital will have lower P/Es (all else being equal), this is not the only reason why you might have a low P/E. Another reason is the lack of growth opportunities. Since regulated utilities are relatively low risk companies, their cost of capital is usually pretty low, so it must be the low PVGO that accounts for the relatively low P/Es.

4. Suppose we are in a world with a steeply sloped yield curve. At some point, people begin to expect a rise in the short term inflation rate, with no change in the long term inflation rate.

a. Discuss briefly what happens to the yield curve.

b. With respect to high versus low coupon bonds, what happens to their yield to maturity?

c. What happens to their yields comparatively? In other words are they closer or further apart?

Answer: Remember that the yield curve incorporates inflationary expectations. If our expectations of short term inflation goes up, this will increase short term rates. If our expectations of long term inflation goes up, this will increase long term rates. So, an increase in short term inflationary expectations without a corresponding increase in long term inflationary expectations would cause the yield curve to become flatter. 

Remember that when the yield curve is steeply sloped, high coupon bonds will have a lower YTM than low coupon bonds. If the yield curve was completely horizontal, all bonds would have the same YTM, so a flattening of the yield curve such as this one will cause the YTMs of these bonds to converge: all coupon bonds would higher YTMs, but the high coupon bonds would go up by more than the short term coupon bonds. 

II. Problems 

1. Consider a world with two points in time, t0 and t1. Anna Nicole inherits $5.0 million at t0. She has three projects he can invest her inheritance in at t0. Project A costs $750,000 at t0 and yields $965,000 at t1. Project B costs $630,000 at t0 and yields $710,000 at t1. Project C costs $350,000 at t0 and yields $370,000 at t1. He can also lend and borrow at the bank at an interest rate of 11 percent.

a. Which projects should Anna Nicole undertake?

	Project
	CF t=0
	CF t=1
	IRR
	NPV

	A
	750,000
	965000
	0.286666667
	+

	B
	630000
	710000
	0.126984127
	+

	C
	350000
	370000
	0.057142857
	-


She should take projects A and B

b. What is the largest amount that Anna Nicole can consume at t1, given she wishes to consume $2.4 m at t0?

If she consumes $2.4 m at t0, this means that she will be investing the rest as follows:

	Project
	CF t=0
	CF t=1
	IRR
	NPV

	A
	750,000
	965000
	0.286666667
	+

	B
	630000
	710000
	0.126984127
	+

	bank
	1,220,000
	1354200
	0.11
	0

	consumed
	2,400,000
	3029200
	
	

	total
	5,000,000
	
	
	


So she will be able to consume 3,029,200 at time 1.

c. How would your answers to a. and b. change if Anna Nicole could lend to the bank at 9% and borrow from the bank at 13%

	Project
	CF t=0
	CF t=1
	IRR
	NPV

	A
	750,000
	965000
	0.286666667
	+

	B
	630000
	710000
	0.126984127
	+

	bank
	1,220,000
	1329800
	0.09
	0

	consumed
	2,400,000
	3004800
	
	

	total
	5,000,000
	
	
	


The third project is still worse than the bank and she is not spending enough to need to borrow, so the only difference is she will have less ($3,004,800) to consume at t=1.
2. Answer both parts. 

a. The Wahoo Corporation pays dividends annually. Its next dividend will be paid one year from now and is expected to be $10. The dividend will grow at g1 = 15% for two years and then at g2 = 5% forever after that. What is the stock’s current price if the market capitalization rate is 8%?

	Div 1
	$10 

	Div 2
	$10(1.25)

	Div 3
	$10(1.25)^2

	Div 4
	$10(1.25)^2(1.05)

	Div 5
	$10(1.25)^2(1.05)^2

	…
	…




So PV = $10/1.08 + $10(1.25)/1.08 + growing annuity



If growing annuity starts in year 3, then formula gives you PV at year 2. so 

must discount.




=$10/1.08 + $10(1.25)/1.08 + (1/1.08^2)* $10(1.25)^2/(.08-.05)




= $9.26+$10.52+$12.40/.03




= $433.43
b. The Yazoo Corporation pays dividends annually. It has just paid a dividend of $3.23 a share. This dividend is expected to grow at 20% per year for two years, 15% per year for four years after that and 3% forever thereafter. Suppose the opportunity cost of capital and hence the discount rate is 10%. What will be the price of a share of Yazoo?
	
	numerator
	denominator

	Div 0
	$3.23 
	Already paid!

	div 1
	$3.23*(1.20)
	1.1

	div 2
	$3.23*(1.20)^2
	1.1^2

	div 3
	$3.23*(1.20)^2*(1.15)
	1.1^3

	div 4
	$3.23*(1.20)^2*(1.15)^2
	1.1^4

	div 5
	$3.23*(1.20)^2*(1.15)^3
	1.1^5

	div 6
	$3.23*(1.20)^2*(1.15)^4
	1.1^6

	div 7
	$3.23*(1.20)^2*(1.15)^4*(1.03)
	1.1^7

	div 7
	$3.23*(1.20)^2*(1.15)^4*(1.03)^2
	1.1^8


So PV =  PV (Div 1) + PV (Div 2) + PV (Div 3) + PV (Div 4)+Pv(Div 5) + PV (growing annuity starting with Div 6)

=
 
$3.23*(1.20)/1.1




=

3.876/1.1

+
$3.23*(1.20)^2/1.1^2




+ 
4.6512/1.21

+
$3.23*(1.20)^2*(1.15)/1.1^3



+
5.34888/1.331

+
$3.23*(1.20)^2*(1.15)^2/1.1^4



+
6.15/1.4641

+
$3.23*(1.20)^2*(1.15)^3/1.1^5



+
7.074/1.61

+
$3.23*(1.20)^2*(1.15)^4/(.1-.05)* (1/1.1^5)

+
(8.135/.05)/1.77

= 
$121
3.. (20 points) In 2007, a couple purchased a house, financing $155,000 of the purchase price with a 11% mortgage (compounded monthly) over 30 years. On the anniversary date of their mortgage in 2017, rates had fallen to 9% (compounded monthly). If they refinance their home at this time with a new 20 year loan, they will incur prepayment penalties and closing costs which are equal to 5% of the new mortgage. Assume that the couple can finance both the mortgage and the prepayment/closing costs at the 9% rate. Assume the couple makes monthly payments. Should the couple refinance their home?

· First, we need to find the monthly payment on the old mortgage. At 11% monthly compounding, the monthly rate is 
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Which gives a monthly payment C = $ 1,476.15.
· Second, we need to find the amount of the mortgage we need to pay off after 10 years of payments (i.e. in 1991).
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Which gives an amount PV=$143,007.91. Including the 5% additional costs of refinancing, the couple will need to take out a new mortgage of:

$143,007.91 x 1.05 = $150,158.31
· Third, we need to find the monthly payment on this new 20-years mortgage. At 9% monthly compounding rate, the monthly compounding rate is 
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Which gives a monthly payment C = $ 1,351.01.

Thus, since the monthly payment is less, the couple should refinance.
4. (20 points) Crecimiento S.A. currently plows back 40 percent of its earnings and earns a return of 20% on this investment. The dividend yield on this stock is 4%.
a. Assuming that Crecimiento can continue to plow back this proportion of earnings and earn a 20% return on the investment, how rapidly will earnings and dividends grow? What is the expected return on Crecimiento stock?

We know that g, the growth rate of dividends and earnings, is given by:
g = plowback ratio x ROE = 0.40 x 0.20 = 0.08 = 8.0%
We also know that:
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Therefore:

r = 0.04 + 0.08 = 0.12 = 12%
b. Suppose that the management suddenly announces that future investment opportunities have dried up. Now Crecimiento intends to pay out all of its earnings. How will the stock price change?

Dividend yield = 4%. Therefore:
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A plowback ratio of 0.4 implies a payout of 0.6, and hence:
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Equating these two expressions for 
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 gives a relationship between price and earnings per share:
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Also we know that:
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This with 
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 and r = 12%, the ratio of the Present Value of Growth Opportunities to price is 44.4 percent. Thus, if there are suddenly no future investment opportunities, the stock price will decrease by 44.4%
c. Suppose that management simply announces that the expected return on new investment would in the future be the same as the market capitalization rate (the required rate of return). Now what is Crecimiento’s stock price?

In Part (b) all future investment opportunities are assumed to have a Net Present Value of zero. If all future investment opportunities have a rate of return equal to the capitalization rate, this is equivalent to the statement that the net Present Value of these investment opportunities is zero. Hence, the impact on share price is the same as in part (b).

5.  (20points) Consider the following two bonds: the first bond is a zero coupon bond that pays off $100 and matures in one years time—its price is 91.74. The second bond has $100 in face value, pays a 10% annual coupon and matures in two years time—its price is $100.08. Assume that both bonds have similar risk characteristics.

a. Find the spot interest rates r1 and r2.

Consider the following table describing the bonds:
	Bond
	Price
	Year 1
	Year 2

	# 1
	$91.74 
	$100 
	0

	# 2
	$100.08 
	$10 
	$110 


First, find the 1-year interest rate, 
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Second, find the 2-year interest rate, 
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b. Suppose the bank offers to sell you a bond that pays off $1100 in two years time at a price of $900. This bond is also of the same risk. Answer the following questions:

i. Given these three bonds, is there a mispricing? Explain.
ii.  Is there any way that you could take advantage of this mispricing? 

Hint: riskless arbitrage is a strategy that allows you to make profits by buying underpriced assets and selling overpriced ones. If all future cash flows offset one another then you can walk away at time zero with a positive profit.

Construct a riskless arbitrage position using the two bonds above and the bank bond. You may assume that you can buy and sell as many of the bonds as you need to construct your arbitrage position. 
Riskless arbitrage is an activity, requiring no investment, which makes money. 

The following table illustrates a riskless arbitrage:
	Bond
	Price
	Year 1
	Year 2

	# 1
	$91.74 
	$100 
	0

	# 2
	$100.08 
	$10 
	$110 

	Bank
	$900 
	$0 
	$1,100 

	 
	
	 
	 

	Buy #1
	($91.74)
	$100 
	$0 

	Sell 10 #2
	$1000.8-
	($100)
	($1,100)

	Buy Bank bond
	($900)
	$0 
	$1,100 

	Total Value
	$9.06 
	$0 
	$0 


6. You are the manager and owner of Oski’s Game Shop which sells all sorts of game related merchandise. You have $1000 to invest in merchandise for the upcoming season. You can choose from the following items, listed below. In the first column is the required outlay at time 0. In the second column is the expected return from the sale of these items in time 1.

	 
	Item
	Outlay t=0
	Revenue t=1

	A
	Stanford Butt Pillows
	200
	300

	B
	Cal Foam Fingers
	700
	850

	C
	Oski cologne
	100
	105

	D
	Oski Hats
	300
	390

	E
	Kim Jong Il stadium cards
	500
	540

	F
	Cal shirts
	200
	230


You also have the opportunity to put your money in the bank, where it will earn a 10% rate of return, but no ability to borrow.

	
	Item
	Outlay t=0
	Revenue t=1
	irr
	NPV

	A
	Stanford Butt Pillows
	200
	300
	50%
	+

	D
	Oski Hats
	300
	390
	30%
	+

	B
	Cal Foam Fingers
	700
	850
	21%
	+

	F
	Cal shirts
	200
	230
	15%
	+

	E
	Kim Jong Il stadium cards
	500
	540
	8%
	-

	C
	Oski cologne
	100
	105
	5%
	-


a. How do you allocate your available cash?

If you could borrow unlimited amounts of cash at 10% you would take A+D+B+F, but you don’t. so you need to choose. One decision rule might be to take projects in decreasing order of IRR until you run out of cash. So take A. You have 800 left. Take D. You have 500 left. You can’t take B so you take F. You then have 300 left to put in the bank. Your payoff at t1 will be = 300+390+230+330 = 1250.

But if you take A+B, this costs 900 leaving 100 for the bank. Your payoff is going to be= 300+850+110=1260. so when you have limited resources making projects mutually exclusive,  it might pay to take the lower IRR project if it is bigger. 

	
	Item
	Outlay t=0
	Revenue t=1
	irr
	NPV

	A
	Stanford Butt Pillows
	200
	300
	50%
	+

	D
	Oski Hats
	300
	390
	30%
	+

	B
	Cal Foam Fingers
	700
	850
	21%
	+

	F
	Cal shirts
	200
	230
	15%
	+

	E
	Kim Jong Il stadium cards
	500
	540
	8%
	-

	C
	Oski cologne
	100
	105
	5%
	-


b. Now suppose your banker is willing to lend you money. What is the highest rate of interest that you would be willing to pay if he were to offer to lend you:

a. $100. If you had $1100, then you could take A+B+F. these three would offer a payoff at t=1 of  1380, which is 120 more than what you had with $1000, so you would offer up to 20% interest on this loan.

b. $200. If you had $1200, then you could invest in the three best projects: A+D+B. Your payoff would be = 300+390+850=1540.

So your payoff went up by 1540-1260= 280, so you would be willing to pay up to 40%

c. $400: If you had $`400, you could take all four positive NPV projects.A+D+B+F. your payoff at t1 would be =300+390+850+230=1770. So you payoff compared to the original solution is 1770-1260=510. So you would be willing to pay a maximum of 27.5%.

d. $500: Once you have taken all the positive NPV projects, an extra $100 will not do anything for you. You could only put it in the bank, so your payoff compared to the original situation will be 1880. your payoff has gone up by 610, so you would pay a maximum of 22%.

7. Bob Tech is a 40 year old who is thinking about retirement.  He has decided to set aside an extra $3,000 per year until he retires at age 65, making 25 total contributions starting next year. He has a very low appetite for risk and has decided to invest this annual savings only in bonds.  Assume that these bonds always trade at par (i.e. are priced at face value) and offer a 6% rate of return, with interest paid once a year. He is trying to decide between two different investment vehicles. 

The first option he is considering would be to put the $3,000 every year into a taxable brokerage account. Every year his interest income would be taxed and the remainder would be reinvested in the same bonds. 

The second option is to put the $3000 into a Roth-IRA. All income that accrues to this account is untaxed.  Bob’s tax rate is and will always be 25%

In neither of these plans is the contribution deductible against current income.

If Bob plans on retiring at 65 and making equal annual withdrawals until he is 80 (i.e. 15 withdrawals), what would be the amount of the withdrawals under each of the two plans?  Which plan should he choose?
Answer:

In both cases you need to set the PV of the contributions equal to the PV of the withdrawals. IN both cases the contributions are made in an even constant flow, but the effective rate of return on the two plans will differ, meaning that the amount of funds that will be withdrawn will differ. 

Under the taxable plan, his investments will yield an after tax rate of return of (1-t)*r = .75*.06 =.045. 

Under the tax free plan, his investments will yield an after tax rate of return equal to .06 because it is tax free. So you can see that the latter plan is better and will allow greater withdrawals.

The set up is the same:






65

……………….


40

……..







          80


Age 40 = t 0


Age 65 = t 25


Age 80 = t 40       So, he will make 25 contributions and then 15 withdrawals


PV (contributions) = PV (withdrawals)

AF(t=25, r=.045) $3000 = DF (t=25, r=.045) AF (t=15, r=.045) X  

 where X is the withdrawal under the taxable plan

AF (t=25, r=.06) $3000  = DF (t=25, r=.06)  AF (t=15, r=.06) Y




Where y is the withdrawal under the tax free plan

TAXABLE:

 (3000/.045)*[1-(1/1.045^25)] = [1/1.045^25]*(X/.045)*[1-(1/1.045^15)]

PV (contributions) 


= $44,485

Annual withdrawals after retirement
= $12,448.91

TAX FREE

 (3000/.06)*[1-(1/1.06^25)] = [1/1.6^25]*(X/.06)*[1-(1/1.06^15)]

PV (contributions)


= $38,350

Annual withdrawals after retirement
= $16,947
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