
Introduction to Finance

BUSFIN 1030

Professor Schlingemann

Problem Set 2

Due: Wednesday, October 25 before 4 p.m. in Mervis 324 (Pat Koroly)

GROUP WORK (maximum of 5 students) is encouraged!

Note 1: All questions will be graded and need to be handed in.

Part A.   Short answers:

1. a. In what ways is preferred stock like long-term debt?  

b. In what ways is it like common stock?

ANSWER:

a. fixed claim and no control or voting rights
b. ownership claim, dividend payment, and no tax-deductibility
2. Because initial public offerings (IPO) of common stock are on average under-priced, an investor can make money with a strategy of buying shares in each IPO. True, false, uncertain.  Explain.

ANSWER:

False: only if an investor would know in which IPO's to invest, it would guarantee the investor a profitable investment strategy. Because of rationing, uninformed investors receive relatively more of the overpriced issues and less of the underpriced issues (winner's curse and asymmetric information)

Uncertain is OK if you mention that the underpricing could be enough to makeup for the effect of rationing. The key is, you cannot be sure to make a profit though.

Finally, if you think this is a good strategy for an informed investor, you are wrong. If you are informed you should not invest in each (and every) IPO

3. The shareholders of Generic Inc. need to elect 10 directors. Generic has 400,000 shares outstanding. How many shares do you need to own at the minimum to ensure that you can elect at least one director if the company has (a) straight voting, and (b) cumulative voting?

ANSWER:

a. straight voting requires 50% of the shares + 1 share = 200,001 shares
b. cumulative voting requires (1 / N +1 ) % of the shares + 1 share = 36,365 shares
4. A project costs $5,000 and will generate cash flows of $55 per month for 20 years. (a) What is the payback period, (b) if the interest rate is 0.5% per month, what is the project's Net Present Value (NPV), and (c) Should the project be accepted?


ANSWER:

(a) 5,000 / $55  = 90.9 months

(b) 
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(c) Yes, because a project should always be accepted if NPV>0
5. You invested your money a year ago and you are figuring out your return on your investment. You realize that because of your investment, your purchasing power has increased by 15%, while inflation was 4% during the year. Calculate (a) the real rate of return on your investment, (b) the nominal return on your investment, and (c) the real return if instead the inflation had been 8% during the year.

ANSWER:

(a) r=15% (return expressed in purchasing power is a real return)

(b) R = (1 + r) × (1 + h) -1 = 0.196 = 19.6% (return in dollars is a nominal return)
(c) r = 15%
6. You saved some of your money during the last year. When you withdraw your money after this year, you realize that your purchasing power has decreased by 2%. From the newspapers you find out that during this year the inflation rate has been 6%. (a) What is your return in dollars? (b) What is your real return?

ANSWER:

(a) r=(2% and h=6%, hence using the Fisher Effect equation we have (1+R) = (1+r)((1+h). Therefore, your nominal return (R is return in dollars) is equal to 3.88%.
(b) Your real return (r) is equal to =(2%
Part B.  Long Answers and Problems:
1.
Pandora Inc. is planning to launch a new line of storage boxes.  In order to finance the venture, the company proposes to make a right offering with a subscription price of $10.  One new share can be purchased for each two shares owned.  (That is, a shareholder with two rights has the opportunity to buy one additional share of stock.)  The company currently has 100,000 shares outstanding priced at $40 a share.  Assume the new money is invested to earn a fair return.

a.
What is the number of new shares?

b.
What is the total amount of new money raised?

c.
What is the total value of the company's equity after the issue?

d. What is the expected stock price after the rights are issued?

e. What is the value of a right before the issue?

f. What is the value of a right after the issue?

ANSWER:

a. 100,000 / 2 = 50,000 new shares

b. 50,000 × $10 = $500,000
c. 100,000 × $40 + 50,000 × $10 = $4,500,000
d. $4,500,000 / 150,000 shares = $30 per share
e. $40 (price including the right) – $30 (price excluding the right) = $10
f. $0 because after the issue, the rights have expired and have no value left.
2. You consider one of the following two stocks to add to your investments. Stock A is promising dividends in every year, starting in year 5 and equal to $1.00. After this, the dividend is expected to grow at 12% per year for the next 20 years. After this, dividends are expected to grow at a moderate rate of 3% per year forever.  Stock B has just paid out a dividend of $1.15, which is expected to grow at 4% per year forever. The required rate of return for both stocks is 15%. Your broker is offering these shares for $10.75. Which one - A or B - would you be interested in for the given price? (Explain your answer and show calculations)

ANSWER:

Stock A:
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$8.12 + $2.52 = $10.64

Stock B: 
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= $10.87

Conclusion: You would be interested in buying stock B, for a profit of $10.87 – $10.75 = $0.12 per share.
3. Calculate the price for a stock that has just paid out a dividend of $5.00, which is expected to grow at 14% for the next 15 years, after which it will grow for another 15 years at 13% per year, after which it will grow at 3% per year forever. The required rate of return on this stock is 19%.

ANSWER:
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P = $54.12 + $26.70 + $7.78 = $88.60
4. Consider the following three bonds with a yield-to-maturity of 7½%: 

A: 5-year, 12% coupon bond, with a face value of $1,000

B: 4-year, 2% coupon bond, with a face value of $1 million.

C: 5-year, zero coupon bond, with a face value of $100

a. What is the current price for each of these bonds? (both in $ and in % of the face value)

b. Rank the bonds in terms of their interest-rate sensitivity (high to low)

c. If you keep these three bonds for 2 years, what should be your minimum selling price if everything else remains the same?

d. If you keep the bonds for 3 years, and the interest rate drops to 5%, what is the return (in %) you would make on selling each bond? (So calculate the return you make on A, B, and C).

ANSWER:

a. 
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b. 
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DC = 5
Ranked from high risk to low risk; Bonds C, A, and B

c. The selling price should be based on the present value (back to the time of selling) of the remaining future cash flows:
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(Note that all the bonds, come closer to their par-value as they get closer to maturity)
d. Similar as above but now the remaining cash flows are discounted at 5%:
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Note, you could also add the received coupon payments as part of your return.

5. Consider a firm that is deciding between issuing equity or debt for 1 year to finance a particular project. They need to raise $1 million dollars in total. Equity holders require a 14% return on their 1-year investment, i.e., a dividend payment of $140,000. If the firm prefers a debt issue, what is the maximum return (in %) the firm can offer to their creditors in order for the firm to be indifferent between debt and equity? The corporate tax rate is 30%, and the firm will have EBIT equal to $100 million during the year.

ANSWER:

Look back at an Income Statement, to remember where taxes are paid. Also, if the firm prefers a debt issue, they have to offer the investors an investment deal that is more attractive (higher return) than an equity deal.

Consider the tax expense for the equity scenario: Dividends are not tax-deductible, hence the total taxes that firm will have to pay are:

30% × $100 million = $30 million

Under the debt scenario, where interest payments are tax deductible, we have,

30% × [$100 million – Interest] = $30 million – 0.3 × Interest

Hence, the tax gains (tax shield), under the debt scenario are:

$30 million –  [$30 million – 0.3 × Interest] = 0.3 × Interest (Note that we did not need to have a number for EBIT to get this result!)

Hence, for each dollar the investor requires as a return on her investment, the firm has to pay:

(1) $1 if it is paid in dividends

(2) 0.7 × $1 if it is paid in interest (the other 0.3 × $1 the firm gets back in the form of a tax benefit)


Putting this together, for each $1 paid in dividend, the firm can offer $1/0.7 = $1.4286 in interest.

Hence, if shareholders require $140,000 in return (14%), the firm could offer creditors an amount of $140,000 × $1.4286 (or 140,000 / 0.7) = $200,000 or 20% return. (Alternatively: 14% / 0.7 = 20%)  

6. You just won the lottery and are given the following three options to collect your prize money:

I. A payment up front of $62,500,

II. 104 weekly payments, starting in week 1, of $1,200 each,

III. Yearly payments, starting in year 1, that will grow at 5% per year forever, with a first payment of $8,760

IV. Weekly payments, starting in the first week of year 5, of $2,000 forever. 

The APR is equal to 17% and interest rates are compounded weekly. Which payment option should you prefer?

ANSWER:


EAR = 
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ValueI = $62,500


ValueII = 
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ValueIII = 
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ValueIV = 
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ValueIV = 
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Conclusion: Payment option IV is by far preferred!
7. Consider the following project for your firm. You can buy a machine for $5,000, which will generate the following cash flows from operating the machine:

Year 1: $500

Year 2: $1,500

Year 3: $1,500

Year 4: $1,500

Year 5: $2,500

In year 5 you can sell the machine for $4,000. The appropriate discount rate is 22%. And thus far - before you started working for them - the firm uses a 3½-year cutoff for the payback period or 3-year cutoff for the discounted payback period.

a. What is payback period for this project?

b. What is the discounted payback period for this project?

c. What is the internal rate of return (IRR) for this project?

d. What is the net present value  (NPV) for this project?

e. What should you decide - or at least recommend?

ANSWER: (note that the proceeds from selling the machine are just another cash flow in year 5)

(a) Payback after year:
1
$500




2
$2,000




3
$3,500




4
$5,000 (after 4 years the machine is paid back)

5 $11,500

(b) Discounted Payback after year:
1
$500/1.22=$409.84






2
$409.84 + $1,500/(1.22)2 =$1,417.63 




3
$1,639.35 + $1,500/(1.22)3 =$2,243.69

4
$2,647.14 + $1,500/(1.22)4 =$2,920.79




5
$3,324.24 + $6,500/(1.22)5 =$5,325.79

So, it takes more than 5 years to recover the cost of the project on a discounted payback period basis.

(c) Use trial and error to solve: 
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Hint, if you first answer part d, you can see that the rate of 22% gets you pretty close to $0, but is apparently slightly to low. This gives you a first good guess to use for your trial-and-error procedure. Take for example IRR = 24%: NPV = $17.16 => need an even (slightly) higher IRR, say 24.5%: NPV = - $56.01 => This was too high, hence, the IRR is approximately 24.1% (or if you want, between 24 and 24.5%, close enough! - We won't have trial-and-error problems on the exam!
(d) NPV = 
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(e) You should recommend proceeding with the project, based on the NPV rule. Also, recommend to your firm to ignore the payback rules (they both would have caused a rejection of the project in this case). IRR will also lead you to the right conclusion (either NPV>0 or IRR > actual discount rate), but has some potential problems as well. Always use the NPV rule to make investment decisions.

8. You are interested in two different Initial Public Offerings to invest in. Both of them are offered at $80 per share. You also know that one of the firms is overvalued by $5 and the other is undervalued by $8, but you can't tell which firm is overvalued and which one is undervalued (i.e., you are an uninformed investor!). You further know that if both informed (those who can distinguish between the two IPO's) and uninformed investors buy shares in an IPO, the uninformed investor only receives 20% of that order. Similarly, if only uninformed investors buy shares in the IPO, you receive 100% of your order. What is your expected profit if you order 10,000 shares in each of these two IPO's?

ANSWER:

From the information above, we know that we are an uninformed investor, which means that we can not distinguish between under- and overpriced IPO's. It further means that we get rationed on the underpriced stocks. If we order 10,000 shares in both these IPO's we will actually receive:


10,000 overpriced shares (not rationed, because informed investors won't participate)


2,000 underpriced shares (rationed)


Profit = 10,000 ( (–$5) + 2,000 ( $8 = –$34,000

9. The current stock price (t=0) of Hershey Chocolate Corporation is $25.00. According to your information and analysis, you expect Hershey to pay a $1.50 dividend in year 1, a $2 dividend in year 2, and from year 3 on, you expect to see a steady growth in dividends. Specifically, you figure out that the dividends in year 3 will be $3.00 and will continue to grow for another 14 years at 5% per year, after which it will grow 2% per year forever. The appropriate discount rate is 15%.

If you currently own this stock, what should you do according to your information - buy more stock at the current market price or sell your stock? (Explain your answer)

ANSWER:
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You should SELL the stock (or at least not buy), since your information tells you that the value of the stock is less than the current market value. Draw timeline to check the timing of the cash flows.
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