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Problem Set 3 Solutions

Prepared by Li Jin

Note: all the tables have been prepared in Excel and inserted as Excel object. To know how a figure is computed, right click on the table, and choose “worksheet object” then “edit” to get the Excel worksheet.

1. There are two main reasons why the earnings-price ratios reported in the financial pages are not accurate estimates of the rate of return expected by investors:

· The earnings figures used in the calculation are the earnings for the previous 12 months. Investors base their buy/sell decision on expectations of future earnings and cash flows.

· Even if estimates of earnings for the coming 12 months are used, there must be no growth for the earnings-price ration to be equivalent to the expected rate of return on the stock. Recall from B&M p57 that 

EPS1/P0 = r*[1-(PVGO/P0)]

So the earnings-price ratio will accurately estimate the rate of return expected by investors only when PVGO=0 and reported EPS for the previous 12 months is the average future earnings under a no-growth scenario.

2. (a) Utility X

For this valuation we can use the constant growth DCF formula: 

P0 = DIV1/(r-g)

Where, 

DIV = EPS*(1-Plowback ratio)

and, 

plowback ratio = g/ROE = 0.05 / 0.12 = 0.417

This DIV1 = $30*0.12*(1-0.417) = $2.10 and, P0 = $2.10/(0.12-0.05) = $30

(b) chemical company Y

Using the information given, we can set up the following spreadsheet:


[image: image1.wmf]Year

0

1

2

3

4

5

Book equity(in $)

50.00

52.50

55.13

57.88

60.78

EPS(in $)

3.00

4.20

5.51

6.95

7.29

ROE(in %)

6%

8%

10%

12%

12%

Payout ratio

0.167

0.375

0.500

0.583

0.583

Dividend (in $)

0.50

1.58

2.76

4.05

4.25

Stock Price

44.862584

49.74609

54.14063

57.88125

60.77531


At t=4, we can value the company using the constant growth DCF formula: 

P4 = DIV5/(r-g).

Then discounting everything back 4 years to get your present value:

P0 = DIV1/(1+r) + (DIV2)/(1+r)2 + DIV3/(1+r)3 + (DIV4+P4)/(1+r)4
We get P0= $44.86

(c  ) electronics company Z

Using the same format as before:
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The steady state of growth is achieved after year 5. Until then, no dividends are being paid out, because all profits are reinvested to ensure a 20% growth rate. Therefore, these years provide no cash flows that need to be discounted. Thus, we can use the constant growth DCF formula to obtain the stock price at t=5, and then discount back to t=0 for our present value.

P0 = DIV6/[(1+r)5(r-g)] = 11.94/((1+.12)5(.12-.08))=$169.43

3. We can forecast UU’s cash flows as follows:
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Notice 

1) since growth is greater than ROE in the early years, the firm will generate negative cash flow (require further investment). 

2) Starting from year 11, we have constant growth and return of equity. Therefore we can use the basic PVGO formula in class to get P10:

P10 = DIV11/(r-g) =24.5745/(10%-5%) = $491.49 (million)

3) the present value is the sum of  the present values of the above dividend cash flows and the price of the stock as calculated for year 10, the resulting present value of the business is $202.73 million.

(b) If there is no growth, then the firm pays out all earnings as dividends. We recalculate the cash flows:
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The PVGO is the difference in the two scenarios:

PVGO = $202.73 - $149.68 = $53.05 (million)

4. 

We have calculated stock prices in 2b), so we use the excel solver to find the appropriate discount rate (the rate that is the root to the PV equation).
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5.  In solving this problem we make a simplifying assumption that the DJIA index does not pay out dividend. This means that $1000 invested in DJIA on December 31, 1997 will be worth exactly the same as the payoff of the ticket on December 31, 1998. Because exactly the same future payoff will have the same price today, we know the ticket will be worth $1000 on December 31, 1997. Since we know that value for sure, we should discount it back to February 28, 1997 using the riskless rate, which is approximately 5%. 

PV = FV/(1+r)t, where FV = $1000, r=5%, t=10/12 (year)

PV is $960.16.

6. 
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The return for holding the stock up to years 4, 5 and 6, respectively, are, 

(P4/P0) 1/4 = (266.61/169.43) 1/4-1 = 12%

(P5/P0) 1/5 = (298.60/169.43) 1/5-1 = 12%

[(P6+DIV6)/P0] 1/6 = ((322.49+11.94)/169.43) 1/6 -1 = 12%

7. 

We get the certainty equivalent by adjusting with a factor. We know that 
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Solve these we have  a=(1+r
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)/(1+r)

Applying the formula here we have a= (1+6%)/(1+12%) = 94.6%

To get the certainty equivalent of cash flows in later periods, we know that the risk compounds as we go into the future, therefore the factor a is also compounded, so the second cash flow becomes:
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The generalized formula is:

PV = 
[image: image16.wmf]å

+

t

r

DiV

a

t

f

t

t

)

1

(

 

8. 

a. using the DCF formula we have in class:

P0 = DIV1/(r-g), where DIV1 = EPS1 * (1-plow back rate) = 6*(1-0.7) = $1.80

22.5  = 1.80/(r-7%), solve it, r=15%

b. the new policy will be to pay out 100% dividend, g =0.

P0'  = DIV1' / r, where DIV1' = $6, 

P0'= $40

The reason for the stock price increase is: the company is in effect destroying present value by investing at an ROE of 10% while the cost of capital is 15%. The more the plowback, the lower the present value of the company becomes. The optimal policy is to liquidate the firm, in which case we get $60 (>$40).

9.

Suppose the (constant) growth rate is g, and the discount rate (which is also assumed to be the return you earn on your portfolio) is r. The question says that investors get 5% of asset as a dividend every year, and you get 0.5% of the asset under management every year. Therefore we have: 

g = r - (d1 + d2),    where, d1 is the dividend paid to investors, and d2 is a "dividend" paid to yourself.

thus r-g = d1 + d2 = 5.5%

Your management contract has the following payoff structure:

year 1           
 year 2           ...                   year t

0.5% * 100 
0.5%*100*(1+g)  ...           0.5%*100*(1+g)t
And we can get the PV of this contract by using the DCF formula 

PV = DIV1/ (r-g), = 0.5%*100/5.5% = $ 9.0909 million

Another quick way to do this is to note that whenever investors get paid 5% dividend, you get paid 0.5% (or, 1/10 of their payment). Since the total present value of the pie is $100 million, that means you will get

100/(1+10) = $9.0909 million

10. 
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11. 

a. use the formula:

PV = 
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From our estimates we know the historical return on S&P over the last ten years is roughly 15% (S&P consists of a bunch of large companies). So if we plug in 15%, we get PV = $ 65.75

b. if we use 13.5% as the expected rate of return of small stock, we have PV = $68.39

12. 

a. 
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b. 
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_981395347.xls
Sheet1

		Year		0		1		2		3		4		5		6		7

		Book Equity ($)				80.00		96.00		115.20		138.24		165.89		199.07		214.99

		EPS(in $)				16.00		19.20		23.04		27.65		33.18		27.87		30.10

		ROE(in %)				20%		20%		20%		20%		20%		14%		14%

		Payout Ratio				0%		0%		0%		0%		0%		43%		43%

		Dividend				0.00		0.00		0.00		0.00		0.00		11.94		12.90

		Price per share		169.43		189.76		212.54		238.04		266.61		298.60		322.49






_981395910.unknown

_981539366.unknown

_981539441.unknown

_981539466.unknown

_981539433.unknown

_981396377.xls
Sheet1

		Year		0		1		2		3		4		5

		Book equity(in $)				50.00		52.50		55.13		57.88		60.7753

		EPS(in $)				3.00		4.20		5.51		6.95		7.29

		ROE(in %)				6%		8%		10%		12%		12%

		Payout ratio				0.167		0.375		0.500		0.583		0.583

		Dividend (in $)				0.50		1.58		2.76		4.05		4.25

		Price		44.8625837054		49.74609375		54.140625		57.88125		60.7753125

		Erste:		P0 = (DIV1+P1)/(1+r)						solver=		0.0000001769

				r=		0.1200000044

		Zweiter:		P0 = DIV1/(1+r) + (DIV2+P2)/(1+r)^2						solver=		-0.000000177

				r=		0.1199999978

		Dritter		P0 = DIV1/(1+r) + DIV2/(1+r)^2 + (DIV3+P3)/(1+r)^3								solver=		0.0000002402

				r=		0.120000002






_981397011.xls
Sheet1

		year		large		small		long term		long term		intermediate		U.S.		inflation

				company		company		corporate		government		government		treasury

				stock		stock		bonds		bonds		bonds		bills

		1986		18.47		6.85		19.85		24.53		15.14		6.16		1.13		1.1847		1.0685		1.1985		1.2453		1.1514		1.0616		1.0113

		1987		5.23		-9.3		-0.27		-2.71		2.9		5.47		4.41		1.0523		0.907		0.9973		0.9729		1.029		1.0547		1.0441

		1988		16.81		22.87		10.7		9.67		6.1		6.35		4.42		1.1681		1.2287		1.107		1.0967		1.061		1.0635		1.0442

		1989		31.49		10.18		16.23		18.11		13.29		8.37		4.55		1.3149		1.1018		1.1623		1.1811		1.1329		1.0837		1.0455

		1990		-3.17		-21.56		6.78		6.18		9.73		7.81		6.11		0.9683		0.7844		1.0678		1.0618		1.0973		1.0781		1.0611

		1991		30.55		44.63		19.89		19.3		15.46		5.6		3.06		1.3055		1.4463		1.1989		1.193		1.1546		1.056		1.0306

		1992		7.67		23.35		9.39		8.05		7.19		3.51		2.9		1.0767		1.2335		1.0939		1.0805		1.0719		1.0351		1.029

		1993		9.99		20.98		13.19		18.24		11.24		2.9		2.75		1.0999		1.2098		1.1319		1.1824		1.1124		1.029		1.0275

		1994		1.31		3.11		-5.76		-7.77		-5.14		3.9		2.67		1.0131		1.0311		0.9424		0.9223		0.9486		1.039		1.0267

		1995		37.43		34.46		27.2		31.67		16.8		5.6		2.74		1.3743		1.3446		1.272		1.3167		1.168		1.056		1.0274

		a-mean		15.58		13.56		11.72		12.53		9.27		5.57		3.47

		g-mean		14.84		11.90		11.32		11.92		9.07		5.55		3.47

		std		13.83		19.89		9.86		12.17		6.77		1.76		1.40






_981398717.xls
Sheet1

				0		1		2		3		4		5

		Book Value				80.00		92.00		105.80		121.67		139.92

		EPS (in $)				8.00		9.20		10.58		12.17		13.99

		ROE				10.00%		10.00%		10.00%		10.00%		10.00%

		Growth (in %)				15.00%		15.00%		15.00%		15.00%		0.00%

		Payout Ratio				-50%		-50%		-50%		-50%		100%

		Dividend (in $)				-4.00		-4.60		-5.29		-6.08		13.99

		PV(dividend)				-3.70		-3.94		-4.20		-4.47

		r=		8%

		PV(stock price)										128.56

		P0=		112.24
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_981395351.xls
Sheet1

		Year		1		2		3		4		5		6		7		8		9		10		11

		Book equity($)		100.00		125.00		156.25		195.31		244.14		305.18		335.69		369.26		406.19		446.81		491.49

		EPS (in $)		20		25		31.25		39.0625		48.828125		45.7763671875		50.3540039063		55.3894042969		60.9283447266		67.0211791992		49.1488647461

		ROE (in %)		20%		20%		20%		20%		20%		15%		15%		15%		15%		15%		10%

		Growth (in %)		25%		25%		25%		25%		25%		10%		10%		10%		10%		10%		5%

		Payout ratio		-25%		-25%		-25%		-25%		-25%		33%		33%		33%		33%		33%		50%

		Dividend		-5.00		-6.25		-7.81		-9.77		-12.21		15.26		16.78		18.46		20.31		22.34		24.57

		stock price																				491.49

		discount factor		0.91		0.83		0.75		0.68		0.62		0.56		0.51		0.47		0.42		0.39

		PV (dividend)		-4.5454545455		-5.1652892562		-5.869646882		-6.670053275		-7.5796059944		8.61318863		8.61318863		8.61318863		8.61318863		8.61318863

		PV (P10)																				189.4901498594

		PV total		202.7260430561
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Sheet1

		Year		0		1		2		3		4		5

		Book equity(in $)				50.00		52.50		55.13		57.88		60.78

		EPS(in $)				3.00		4.20		5.51		6.95		7.29

		ROE(in %)				6%		8%		10%		12%		12%

		Payout ratio				0.167		0.375		0.500		0.583		0.583

		Dividend (in $)				0.50		1.58		2.76		4.05		4.25

		Stock Price		44.8625837054		49.74609375		54.140625		57.88125		60.7753125
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Sheet1

		Year		1		2		3		4		5		6		7		8		9		10		11

		Book equity($)		100.00		100.00		100.00		100.00		100.00		100.00		100.00		100.00		100.00		100.00		100.00

		EPS (in $)		20		20		20		20		20		15		15		15		15		15		10

		ROE (in %)		20%		20%		20%		20%		20%		15%		15%		15%		15%		15%		10%

		Payout ratio		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%

		Dividend		20.00		20.00		20.00		20.00		20.00		15.00		15.00		15.00		15.00		15.00		10.00

		stock price																				100.00

		discount factor		0.91		0.83		0.75		0.68		0.62		0.56		0.51		0.47		0.42		0.39

		PV (dividend)		18.1818181818		16.5289256198		15.026296018		13.6602691073		12.4184264612		8.4671089508		7.6973717735		6.9976107031		6.3614642756		5.7831493414

		PV (P10)																				38.554328943

		PV total		149.6767693756






_981395345.unknown

_981395346.unknown

_981395343.unknown

_981395344.unknown

_981395341.unknown

_981395334.unknown

