EXERCISES FOR CHAPTER 14
With Solutions

Exercise 1. Residual Income and the Required Return

An analyst uses the following summary balance sheets to value a firm at the end of 1999 (in millions of dollars):

	
	
	1999
	
	1998

	
	
	
	
	

	Net operating assets
	
	4,572
	
	3,941

	
	
	
	
	

	Net financial obligations
	
	1,243
	
	1,014

	
	
	
	
	

	Common shareholders’ equity
	
	3,329
	
	2,927

	
	
	
	
	




The analyst forecasts that the firm will earn a return on net operating assets (RNOA) of 12% in 2000 and a residual operating income of $91.4 million. 


(a) What is the required return for operations that the analyst is using in his residual operating income forecast?


(b) The analyst forecasts that the residual operating income in 2000 will continue as a perpetuity.  What value of the equity does this imply?


(c) Using the required return for the operations calculated in part (a) and the value calculated in part (b), calculate the required return for the equity.  The after-tax cost of debt is 6%.

Residual Income and the Required Return: Solution

a)


Residual operating income (ReOI) forecasted = 91.4













  = (12% - required return) x 4,572


So, required return = 10%

b)


Value of equity = CSE1999 + 
[image: image1.wmf]10

.

0

OI

Re

2000





= 3,329 + 
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= $4,243 million

c)


Use the formula for required return for equity:


Required equity return = 10.0% + 
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 = 11.17%

(Assuming the net financial obligations are at market value on the 1999 balance sheet)

-----------------------------------------------------------------------------------------------------------

Exercise 2. Dell Computer
Dell Computer reported after-tax operating income of $1,435 million for fiscal year, 1999, along with average operating assets over the year of $3,080 million and average operating liabilities of $3,501 million.

Using a cost of capital for operations of 16%, calculate Dell’s residual operating income for the year.  Describe, in words, how Dell generated value during the year.

Dell Computer: Solution
NOA = 3,080 – 3,501 = -421

ReOI = OI – (0.16 x NOA)

= 1435 + 67.36 = 1502.36

Dell generated value in operations from:

(1) Operating income of 1,435

(2) A negative investment in NOA: shareholders earned 16% on operating debt in excess of operating assets.  (Operating creditors financed operating assets).  Dell used other people’s money.

------------------------------------------------------------------------------------------------------------

Exercise 3. Unlevered Price-to-Book Ratios

An analyst has prepared the following reformulated balance sheet (in millions of dollars).  

	
	
	

	Net operating assets
	
	380

	Net financial obligations
	
	180

	
(at market value)
	
	

	
	
	

	Common equity
	
	200

	
	
	



The analyst forecasts comprehensive income for the year following this balance sheet of $39 million, and values the equity of the firm at 1.5 times its book value.  The required return for the operations is 10% and the required return on the debt is 5% after tax.  

(a)
Calculate forecasted residual operating income for the year following this balance sheet

(b)
Calculate residual earnings (for the equity) for the year following this balance sheet

(c)
Calculate the unlevered price-to-book ratio

(d)
Proof the following formula with numbers you have calculated:
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Unlevered Price-to-Book Ratios: Solution

a)


Forecasted income statement



Operating income

48



NFE (5% of 180)

(9)






 39


ReOI = 48 – (0.10 x 380) = 10

b)


Equity cost of capital =



VD = 180 (from balance sheet)



VE = 200 x 1.5 = 300


Equity cost of capital = 10% + 
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Residual earnings = 39 – (0.13 x 200) = 13

c)


VNOA = VE + NFO = 300 +180 = 480
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d)
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1.5 = 1.263 + 
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-----------------------------------------------------------------------------------------------------------

Exercise 4. Analysis of Operations

The balance sheet and comprehensive income statement for a firm for the year 2000 are below (in millions of dollars).  The statutory tax rate is 35% and the firm’s required return for operations is 10%.  

	

	BALANCE SHEET

	

	Assets
	
	Liabilities and Equity

	
	
	

	
	
	2000
	
	1999
	
	
	
	2000
	
	1999

	Receivables
	
	10
	
	9
	
	Accounts payable
	17
	
	21

	Inventory
	
	40
	
	42
	
	Long-term debt
	63
	
	57

	Property
	
	190
	
	180
	
	Common equity
	160
	
	153

	
	
	240
	
	231
	
	
	
	240
	
	231

	
	
	
	
	
	
	
	
	
	
	


	

	INCOME STATEMENT, 2000

	

	Sales
	
	
	
	462

	Cost of goods sold
	
	
	346

	Gross margin
	
	
	
	116

	Operating expenses
	40
	
	

	Interest expense
	
	5
	
	45

	Income before tax
	
	
	71

	Income taxes
	
	
	
	25

	Comprehensive income
	
	
	46

	
	
	
	


(a)
Calculate the following.  Use beginning of period (1999) balance sheet numbers in the denominators.  


(i)
Return on common equity (ROCE) for 2000


(ii)
Return on net operating assets (RNOA) for 2000


(iii)
Financial leverage (FLEV) at the end of 1999


(iv)
Operating liability leverage at the end of 1999

(v)
Core profit margin ratio (after tax) for 2000

(vi)
Asset turnover for 2000

(vii)
Free cash flow for 2000

(viii)
Cash paid out to shareholders during 2000

(b)
Proof the following relation with the number you have calculated:
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(c)
The firm’s 31.5 million shares traded at $20 each just after the end of fiscal year 2000.  What growth in residual operating income is the market forecasting? 

Analysis of Operations: Solution
Begin by reformulation financial statements:

Reformulated Balance Sheets

	
	2000
	1999

	Net operating assets
	223
	210

	Net financial obligations
	63
	57

	Common shareholders’ equity
	160
	153


Reformulated Income Statement

	Sales
	
	462

	Operating expenses (346 + 40)
	
	386

	Operating income before tax
	
	76

	Tax reported
	25
	

	Tax on interest expense
	1.75
	26.75

	Operating income after tax
	
	49.25

	Net financial expense (5-1.75)
	
	3.25

	Comprehensive income
	
	46.00


(i)
Return on common equity (ROCE) for 2000


ROCE = 
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(ii)
Return on net operating assets (RNOA) for 2000


RNOA = 
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(iii)
Financial leverage (FLEV) at the end of 1999


FLEV = 
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(iv)
Operating liability leverage at the end of 1999


OLLEV = 
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(v)
Core profit margin ratio (after tax) for 2000


Core OM = 
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(vi)
Asset turnover for 2000


ATO = 
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(vii)
Free cash flow for 2000


C – I = OI – ΔNOA



= 49.25 – (223 – 210) = 36.25

(viii)
Cash paid out to shareholders during


d = Earnings – ΔCSE



= 46 –7 = 39

b)


ROCE = RNOA + [FLEV x SPREAD]


30.07% = 23.45% + [0.373 x (23.45% - 5.7%)]
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c)


V = 31.5 million x 20 = 630 = 160 + 
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g = 1.04     (a 4% growth rate)

------------------------------------------------------------------------------------------------------------

Exercise 5. Forecasting Operations
The following questions refer to the same firm.

a) A firm is forecasted to earn a 16.0% return on common equity (ROCE) for 2001 on $2,450 million of common equity at the beginning of the year (January 1, 2001).  The required return on the equity is 11%.  The firm's equity on January 1, 2001 is valued at an intrinsic price-to-book ratio of 1.7.  At what premium over book value do you expect the firm to be worth on January 1, 2002?

b)
The firm had financial leverage of 0.40 on January 1, 2001.  What was its unlevered intrinsic price-to-book ratio on that date?

c) The firms' net borrowing cost is 6% after tax.  What return or net operating assets (RNOA) do you forecast for 2001?

d) The firm's forecasted profit margin for 2001 is 5.26% of sales.  What sales revenue do you forecast for 2001?

Forecasting Operations: Solution
a)


CSE2001= CSE2000 + Earnings2001 – Net Dividends2001


= 2,450 + (0.16 x 2,450) – 0



= 2,842


Value2001 = V2000 x 1.11                 (Value grows at the cost of capital)



= (1.7 x 2,450) x 1.11



= 4,623.15


Value2001 – CSE2001 = 4,623.15 – 2,842 = 1,781.15


Note: as premiums are not affected by dividends, we can set dividends to zero.

Alternative (and easier) solution:


Stock return = Earnings + Δ Premium


0.11 x (1.7 x 2,450) = 0.16 x 2,450 + (? – 1,715)


? = 1781.15

b)


Levered P|B = Unlevered P|B + [FLEV + (Unlevered P|B – 1.0)]


1.7 = ? + [0.40 x (? – 1.0)]


? = 1.5

c)


ROCE = RNOA + [FLEV + (RNOA – NBC)]


16.0% = ? + [0.40 x (? – 6.0%)]


? = 13.15%

d)


RNOA = PM x ATO


13.15% = 5.26% x ?


ATO = 2.5

Sales = ATO x NOA

FLEV = 
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? = 3,430

So, Sales = 3,430 x 2.5 = 8,575

Exercise 6. ROCE, Financial leverage, P/E Ratio and P/B Ratios

A firm with a return on common equity (ROCE) of 30% has financial leverage of 37.5% and a net after-tax borrowing cost of 5% on $240 million of net debt. 

(a) What rate of return does this firm earn on its operations?

(b) The firm is considering repurchasing $150 million of its stock and financing the repurchase with further borrowing at a 5% after-tax borrowing cost.  What effect will this transaction have on the firm’s return on common equity if the same level of operating profitability is maintained?

(c) Will this repurchase change the per share intrinsic value of the equity?  Why?

(d) Will the normal P/E ratio for this firm change because of this transaction?  Why?


(e) The firm had an unlevered price-to-book ratio (P/B) of 1.8 prior to the transaction.  What will be the effect of the repurchase on the levered price-to-book ratio?


(f) Would you expect the earnings-per-share growth rate to change after the   repurchase transaction?  Why?

ROCE, Financial leverage, P/E Ratio and P/B Ratios: Solution

(a)
ROCE = RNOA + FLEV [RNOA –NBC]


30.0% = ? + 0.375 [? – 5.0%]


? = 23.18%

(b)
Financial leverage (FLEV before repurchases) = 
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 ? = 640


Common equity after repurchase = 640 – 150 = 490


Net debt after repurchase = 240 + 150 = 390


Financial leverage after repurchase =  390/490 = 0.796


ROCE = 23.18% + 0.796 [23.18% - 5.0%] = 37.65%

(c)
No effect.  Share repurchases and borrowings are zero NPV transactions: they      don’t add value.

Proviso: if shares are mispriced, share repurchases will affect value.

(d)
Yes.  Leverage changes the cost of capital for equity, and so changes the normal P/E ratio: 
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(e)
Before repurchase:


Levered P/B = Unlevered P/B + FLEV [Unlevered P/B – 1.0]



= 1.8 + 0.375 + 0.8 = 2.10


After purchase:


Levered P/B = 1.8 + 0.796 + 0.8 = 2.44

(f)


Yes: Leverage creates eps growth.


[Normal growth is at the cost of capital and the cost of capital increases]
----------------------------------------------------------------------------------------------

� EMBED Equation.3  ���
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