Note that these questions cover stocks, some financial statement analysis, and bonds.  

1.  The current dividend of Datacorp. is $2.50, the growth rate is 5% and the cost of capital is 10%.

a.  What should the price of this stock be using a constant DDM model?

Value = $2.50(1.05)/(.1-.05) = $52.50.

b.  If the cost of capital increases to 11%, what is the percentage price change for Datacorp.?

Value =  $2.50(1.05)/(.11-.05) =  $43.75 so percentage change is $43.75/$52.50 – 1 = -16.7%

c.  If the growth rate falls to 4.5%(leave cost of capital at 10%), what is the percentage price change for Datacorp?  Value =  $2.50(1.045)/(.10-.045) =  $47.50 so percentage change is $47.50/$52.50 – 1 = -9.5%.  Notice how just a 10% error in your inputs can lead to drastic changes in your valuation.

2.  Harley Davidson’s dividend next year is expected to be $5 with a growth rate of 3% and a cost of capital of 9%.

a.  What should the current price of the stock be using a constant DDM model?

Value = $5/(.09-.03) = $83.33

b.  What would the price of the stock be 5 years from now?

To find the price 5 years from now, we need to find the dividend in the 6th year.  Thus, D6 = D1(1 + g)5.  Note if given D0, D6 = D0(1 + g)6.  D6 = 5(1.03)5 = $5.796, so value = $5.796/(.09-.03) = $96.61.

c.  What would be your annualized return over 5 years?

Simply your required return or the cost of capital which equals 9%.

3.  If Lucent’s current dividend is $1 and the company is reducing dividends by 4% per year, what should the price of the stock be with a cost of capital of 8%?  Use the constant DDM 

model.

Negative or zero growth rates are not a problem for this model.  Simply set g = -4 in this case.

Value = $1(1 – .04)/(.08-(-.04)) = 0.96/.12 = $8.

4.  Using the constant DDM model, what must be the growth rate of a stock that is selling for $50, has a cost of capital of 12%, and a current dividend of $2?

Value = D0(1+g)/(k-g).  Solving for g, we have g =(Value(k) – D0)/(Value + D0).  So g = (50(.12) – 2)/(50+2) = 4/52 =7.7%.

5.  Using the constant DDM model, what must be the growth rate of a stock that is selling for $50, has a cost of capital of 12%, and whose dividend next year is expected to be $2?

Value = D1/(k-g), solving for g, we have g = (Value(k) – D1)/Value.  So g = (50(.12) – 2)/50 = .08.

CFA

6.  Janet Ludlow’s firm requires all its analysts to use a two-stage DDM and the CAPM to value stocks.  Using these measures, Ludlow has valued QuickBrush Company at $63 per share.  She now must value SmileWhite Corporation.

a.  Calculate the required rate of return for SmileWhite using the information in the following table:

	
	 December 1999

	
	QuickBrush
	SmileWhite

	Beta
	1.35
	1.15

	Market Price
	$45.00 
	$30.00 

	Intrinsic value
	$63.00 
	                ?


Risk free rate = 4.5%, expected market return = 14.5%.

Using the CAPM, Required rate = 4.5 + 1.15(14.5-4.5) = 16%.

b.  Describe one strength of the two-stage DDM in comparison with the constant growth DDM  Describe one weakness inherent in all DDMs.

One strength of the two-stage over the constant growth is that it allows for different growth rates which is especially valuable for high growth firms whose growth will eventually slow.

One weakness for DDM models is that they only look at dividends.  Many firms do not pay dividends or pay much less than they could, both issues of which the DDM can’t really handle.

CFA

7.  Phoebe Black’s investment club wants to buy the stock of either NewSoft, Inc., or Capital Corp.  In this connection, Black prepared the following table.  You have been asked to help her interpret the data, based on your forecast for a healthy economy and a strong stock market over the next 12 months.

	
	NewSoft, Inc.
	Capital Corp.
	S&P 500 Index

	Current Price
	$30 
	$32 
	

	Industry
	Computer Software
	Capital Goods
	

	P/E ratio (current)
	25
	14
	16

	P/E ratio (5-year average)
	27
	16
	16

	Price/book ratio (current)
	10
	3
	3

	Price/book ratio (5-year average)
	12
	4
	2

	Beta
	1.5
	1.1
	1.0

	Dividend Yield
	0.30%
	2.70%
	2.80%


a. NewSoft’s shares have higher price-earnings (P/E) and price-book value (P/B) ratios than those of Capital Corp.  (The price-book ratio is the ratio of market value to book value.)  Briefly discuss why the disparity in ratios may not indicate that NewSoft’s shares are overvalued relative to the shares of Capital Corp.  Answer the question in terms of the two ratios, and assume that there have been no extraordinary events affecting either company.

NewSoft, Inc. may not be overvalued based on the P/Eratios since Newsoft may be growing faster, has better prospects, etc.  Since we do not know if both these companies are in the same industry, NewSoft may have a lower P/E relative to its industry than Capital Corp.  In terms of the P/B ratio, book value is simply the historical value of the assets on the books and we do not know when these assets were purchased or what their current value is.  Comparing current values to book values is not useful without additional information and comparing between two companies gives us very little guidance as to their valuations relative to one another.  In addition, one company may be more of a service company which would not show up to a great extent on its book value.

b.  Using a constant growth dividend discount model, Black estimated the value of NewSoft to be $28 per share and the value of Capital Corp. to be $34 per share.  Briefly discuss weaknesses of this dividend discount model and explain why this model may be less suitable for valuing NewSoft than for valuing Capital Corp.

Some weakness of the DDM model are that it only values dividends, cannot handle firms that do not pay dividends, assumes a constant non-changing growth rate which is not applicable for high growth firms or firms whose growth is slowing over time.  Since NewSoft appears to be a high growth firm based on its PE and Beta, a dividend model is not appropriate for this firm.  Its payout ratio also appears to be small as it is likely reinvesting most earnings back into the firm.

c.  Recommend and justify a more appropriate dividend discount model for valuing NewSoft’s common stock. 

A two-stage model would be more appropriate to take account of its higher growth period until it becomes a more stable type growth firm.

8.  Based on your analysis, you expect Nokia to pay dividends of $1, $2, and $3 over the next three years.  At that time, you expect Nokia and its dividend payment to grow at a constant rate of 7% per year.  If your required return on Nokia is 12%, what is the intrinsic value of this stock based on the DDM model?

In this problem, we need to discount the first three cash flows individually and then apply the constant growth model in year 3 based on the 4th year’s dividend.

Value = 1/1.12 + 2/1.122 + 3/1.123 + [3(1.07)/(.12-.07)]/1.123 = $50.32.

9.  Assume you buy a P&G stock for $40.  Its trailing P/E is 20.  If over the next year, P&G’s earnings increase by 10% while its P/E ratio increases to 22, how much would you make and what would be your percentage return? 

P&G’s current earnings must be $2 since its P/E ratio is 20.  Thus, if earnings increase by 10% to $2.20, and the P/E ratio rises to 42, the stock price would be 22*$2.20 = $48.40 or a percentage gain of 21%.

10.  Ratios for two firms are given below along with their industry averages.  Industry A is a high growth industry while industry B is a slower growth consumer durables industry.

	
	P/E
	Price/Cash Flow
	Price/Sales

	Firm A
	22
	14
	4

	Industry A
	25
	15
	6

	Firm B
	14
	10
	3

	Industry B
	12
	8
	2.5


Based solely on the table above, which firm appears to be undervalued?

On a relative basis, Firm A appears to be undervalued relative to its industry averages.  One cannot compare Firms A’s and B’s ratios since they are in entirely different industries and thus have much different characteristics.  Note, just because a firm may be undervalued relative to its industry, does not mean the firm itself is undervalued.  The entire industry itself could be overvalued.  You may just be finding the best of a bad bunch so to speak. 

Financial Analysis
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11..  The management of Telluride, an international diversified conglomerate based in the United States, believes that the recent strong performance of its wholly owned medical supply subsidiary, Sundance, has gone unnoticed.  In order to realize Sundanci’s full value, Telluride has announced that it will divest Sundance in a tax-free spin-off.


Sue Caroll, CFA, is the Director of Research at Kesson and Associates.  In developing an investment recommendation for Sundanci, Carroll has directed four of her analysts to determine a valuation of Sundanci using various valuation disciplines.  To assist her analysts, Carroll has gathered the information shown in Exhibits 1 and 2.

Exhibit 1

Sundanci Actual 1999 and 2000 Financial Statements

For Fiscal Years Ending May 31

($ million, except per-share data)

	Income Statement
	1999
	2000

	Revenue
	$474 
	$598 

	Depreciation
	20
	23

	Other operating costs
	368
	460

	Income before taxes
	86
	115

	
	
	

	Taxes
	26
	35

	Net Income
	60
	80

	Dividends
	18
	24

	
	
	

	Earnings per share
	$0.714 
	$0.952 

	Dividend per share
	$0.214 
	$0.286 

	
	
	

	Common shares outstanding (millions)
	84
	84

	
	
	

	Balance Sheet
	1999
	2000

	Current assets
	$201 
	$326 

	Net property, plant and equipment
	474
	489

	     Total Assets
	675
	815

	
	
	

	Current liabilities
	57
	141

	Long-term debt
	0
	0

	     Total Liabilities
	57
	141

	
	
	

	Shareholders Equity
	618
	674

	     Total liabilities and equity
	675
	815

	
	
	

	Capital expenditures
	34
	38


Exhibit 2

Selected Financial Information
Required rate of Return on Equity
14%

Growth Rate of Industry

13%

Industry P/E Ratio  


26

Prior to determining Sundanci’s valuation, Carroll analyzed Sundanci’s return on equity(ROE) and sustainable growth.  

a.  Calculate the three components of ROE in the DuPont formula for the year 2000.

b.  Calculate the ROE for the year 2000.

c.  Calculate the sustainable rate of growth.  Show your work.

Answer:

a.  Using average values: 

Net profit margin = Net income after tax/Sales = 80/598 = 13.378%

Total asset turnover = Sales/Assets = 598/(.5*815 + .5*675) 

Financial leverage = Assets/Equity = (.5*675 + .5*815)/(.5*618+.5*674) 

b.  Return on equity = 80/(.5*618+.5*674)  = 12.38%

c.  Sustainable rate of growth = ROE * retention ratio or ROE*(1-Payout ratio) [From chapter 8] so ROE = 12.38%*(1-24/80) =8.66%.

12.  The following table gives P/E, Price/Sales, and Price/Book ratios for DDG corporation.  

	
	P/E
	P/S
	P/B

	Year 1
	8
	0.9
	12

	Year 2
	10
	0.92
	14

	Year 3
	11
	0.94
	15


In addition, you know that earnings per share for this firm have been steadily increasing by 7% per year but sales have remained flat.  Capital expenditures have been slightly declining over the last three years.

	
	P/E
	P/S
	P/B

	Year 1
	8
	0.9
	12

	Year 2
	10
	0.92
	14

	Year 3
	11
	0.94
	15


Based on the information above, what would your recommendation be for purchasing this stock.

Answer:

Although there is no right or wrong answer here, I would not recommend this stock for the following reasons:  The PEG ratio is increasing, you are paying more and more for a dollar of earnings with no increasing growth rate, and you are paying more for a dollar in sales.  The Price/Book ratio is likely increasing because the book value is likely falling(capital expenditures declining plus depreciation over time) while the stock price is rising.  However it is true that earnings per share is increasing at 7% a year, but with flat sales, this cannot continue as one can only cut costs and capital expenditures for so long.

13.  You note the following ratios along with industry averages for VG and ME stock.

	
	VG 
	VG industry
	ME
	ME industry

	P/E
	18
	20
	14
	13

	P/S
	0.8
	0.92
	0.6
	0.55

	P/B
	4
	3
	1.2
	1.3

	PEG
	0.9
	1.1
	0.85
	0.85


Based on the information above, which stock appears relatively more attractive?

Answer:

VG is clearly the more attractive stock.  Its P/E, P/S and PEG ratios are all below the industry averages.  The Price/Book value is the only negative and its negative connotation is likely not very important in this case.  ME is right at or slightly less attractive than the average stock in its industry.  If both stocks were in the same industry, than ME stock would look relatively more attractive.

Bond

Problems
1.  What is the maximum price a 12 year 8% semi-annual coupon bond can ever sell for?

Answer:  The bond will only pay twelve $80 coupon payments over the life of the bond and $1,000 at maturity.  So if interest rates were zero, at most the bond would sell for would be 12 * $80 + $1,000 = $1,960.

4. How much would a 7 year 12% corporate five year semi-annual coupon bond that has a nominal annual yield of 8% and a par value of $1,000 sell for? 

Answer:  I/Y = 4, N = 14, PMT = 60, FV = 1,000, solve for PV, Price equals $1,211.26.

2.  What is the value of a 20 year semi-annual 9% Treasury bond that has a nominal annual yield of 5%? 

Answer:  N = 40, I/Y = 2.5, PMT = 45, FV = 1,000, solve for PV, Price equals $1,502.05.

3. What would be your return if you held a 10% 20-year annual Treasury coupon bond when yields fell from 7 to 5% over the next year?  Hint:  Remember next year the bond 

has only 19 years to maturity. 

Answer:  Price when you purchase the bond:

N = 20, I/Y = 7, PMT = 100, FV = 1,000, solve for PV, Price equals $1,317.82.

One year later, price when you sell the bond:

N = 19, I/Y = 5, PMT = 100, FV = 1,000, solve for PV, Price equals $1,604.27.

Thus, return is (1,604.27 – 1,317.82 + 100)/1,317.82 = 29.32%.

4. What is the annualized yield of a 15 year bond that pays $30 every 6 months and is selling for $900?

Answer:  Solving for the 6-month yield, we have:

N = 30, PMT = 30, FV = 1,000, PV = -900, solve for I/Y.  I/Y equals3.5469%.  To annualize, add 1, square it(since there are 2 six month periods in a year), and subtract 1.  So annualized yield is 1.035492 – 1 = 7.22%.

5. If you bought a 10 year 9% annual coupon bond yielding 9%, how much money did you make or lose if you sold it 4 years later when the bond was yielding 6%? What was your annualized return? 

Answer:  Price when you purchase the bond:

N = 10, I/Y = 9, PMT = 90, FV = 1,000, solve for PV, Price equals $1,000

Four years later , price when you sell the bond:

N = 6, I/Y = 6, PMT = 90, FV = 1,000, solve for PV, Price equals $1,147.52.

Annualized yield, PV =-1,000, FV =1,147.52, PMT = 90, N = 4, I/Y will equal 12.08%.

Note you do not have to calculate McCauley’s duration.  I will give this number to you.

6..  What is McCauley’s duration for a 3-year 5% annual coupon bond yielding 6%?

What is the modified duration for this bond?  Based on this modified duration, if interest rates rise .5%, what is the approximate percentage price change for this bond?

Duration = [50/1.06 + 2 * 50/1.062 + 3 * $1,050/1.063]/$973.27  = 2.857.

Modified duration = 2.857/(1 + .06) = 2.70.

Thus, if interest rates rise .5%, the bond’s price will fall approximately by –2.70*.005 or –1.35%.

10.  What is the modified duration for a 6 year zero coupon bond yielding 8%?

Answer:  Modified duration = 6/1.08 = 5.55.  

7.  The Macaulay duration for a 10 year 6% annual coupon bond yielding 5% is calculated to be 7.9.  Determine this bond’s modified duration and calculate the approximate percentage change in the bond price if interest rates rise to 5.25%.

Answer:  

Modified duration = 7.9/1.05 = 7.524

Percentage price change is –7.524(.0025) = 1.9%

8.  The Macaulay duration for a 8 year 9% annual coupon bond yielding 10% is calculated to be 5.97. What is this bond’s modified duration?  If interest rates rise 20 basis points(.2%), what is the percentage price change of this bond?

Answer:  

Modified duration = 5.97/(1.1) = 5.427.

Percentage price change = -5.427*(.002) = -1.1%.

9.  The modified duration for a 12 year 6% annual coupon bond yielding 7% is calculated to be 8.245. 

a.   If the yield falls to 6.8 %, what is the percentage price change for this bond using the modified duration value?  

b.  What is the actual percentage price change for this bond?  

c.   If the yield falls to 6.0 %, what is the percentage price change for this bond using the modified duration value?  

d.  What is the actual percentage price change for this bond?  

Answer:  
a.  –8.245(-.002) = 1.65%

b.  1.65%

c.  –8.245(-.010) = 8.245%

d.  8.63%

Just an interesting note:

One of the problems with immunizing a portfolio based on duration is that duration and maturity do not decline at the same rate except for zero coupon bonds.   Thus, if the duration of your coupon bond was equal to 4 for example, you would be immunized with a 4 year horizon.  One year later however, as your horizon goes to three years, you would find the duration of your bond is not equal to three and you would have to adjust your holdings.  What is the duration of a 3-year 12% annual coupon bond yielding 10%?  One year later, what is the duration of this bond? 

Answer:  
Duration equals 2.69 with 3 years to maturity.  One year later duration does not equal 1.69 but rather 1.89.  Thus, one must rebalance every so often if one is going to use duration for immunization purposes.

