Chapter 13

Capital Structure and Leverage

SOLUTIONS TO END-OF-CHAPTER PROBLEMS
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QBE = 500,000 units.

13-2
The optimal capital structure is that capital structure where WACC is minimized and stock price is maximized.  Since Jackson’s stock price is maximized at a 30 percent debt ratio, the firm’s optimal capital structure is 30 percent debt and 70 percent equity.  This is also the debt level where the firm’s WACC is minimized.

13-3
From the Hamada Equation, b = bU[1 + (1 – T)(D/E)], we can calculate bU as bU = b/[1 + (1 – T)(D/E)].

bU = 1.2/[1 + (1 – 0.4)($2,000,000/$8,000,000)]

bU = 1.2/[1 + 0.15]

bU = 1.0435.
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a.
                     8,000 units         18,000 units
Sales                 $200,000            $450,000

Fixed costs            140,000             140,000

Variable costs         120,000             270,000
Total costs           $260,000            $410,000
Gain (loss)          ($ 60,000)           $ 40,000
b.
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 = 14,000 units.

SBE = QBE(P) = (14,000)($25) = $350,000.
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c.
If the selling price rises to $31, while the variable cost per unit remains fixed, P - V rises to $16.  The end result is that the breakeven point is lowered.
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 = 8,750 units.
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SBE = QBE(P) = (8,750)($31) = $271,250.

The breakeven point drops to 8,750 units.  The contribution margin per each unit sold has been increased; thus the variability in the firm’s profit stream has been increased, but the opportunity for magnified profits has also been increased.

d.
If the selling price rises to $31 and the variable cost per unit rises to $23, P - V falls to $8.  The end result is that the breakeven point increases.
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 = 17,500 units.

SBE = QBE(P) = (17,500)($31) = $542,500.

The breakeven point increases to 17,500 units because the contribution margin per each unit sold has decreased.
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a.
The current dividend per share, D0, = $400,000/200,000 = $2.00.  D1 = $2.00 (1.05) = $2.10.  Therefore, P0 = D1/(ks - g) = $2.10/(0.134 - 0.05) = $25.00.

b.
Step 1:
Calculate EBIT before the recapitalization:

EBIT = $1,000,000/(1 - T) = $1,000,000/0.6 = $1,666,667.

Note:  The firm is 100% equity financed, so there is no interest expense.

Step 2:
Calculate net income after the recapitalization:

[$1,666,667 - 0.11($1,000,000)]0.6 = $934,000.

Step 3:
Calculate the number of shares outstanding after the recapi-talization:

200,000 - ($1,000,000/$25) = 160,000 shares.

Step 4:
Calculate D1 after the recapitalization:

D0 = 0.4($934,000/160,000) = $2.335.

D1 = $2.335(1.05) = $2.4518.

Step 5:
Calculate P0 after the recapitalization:

P0 = D1/(ks - g) = $2.4518/(0.145 - 0.05) = $25.8079 ( $25.81.
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a.
LL:  D/TA = 30%.

EBIT                          $4,000,000

Interest ($6,000,000 ( 0.10)     600,000
EBT                           $3,400,000

Tax (40%)                      1,360,000
Net income                    $2,040,000
Return on equity = $2,040,000/$14,000,000 = 14.6%.

HL:  D/TA = 50%.

EBIT                          $4,000,000

Interest ($10,000,000 ( 0.12)  1,200,000
EBT                           $2,800,000

Tax (40%)                      1,120,000
Net income                    $1,680,000
Return on equity = $1,680,000/$10,000,000 = 16.8%.

b.
LL: D/TA = 60%.

EBIT                          $4,000,000

Interest ($12,000,000 ( 0.15)  1,800,000
EBT                           $2,200,000

Tax (40%)                        880,000
Net income                    $1,320,000
Return on equity = $1,320,000/$8,000,000 = 16.5%.

Although LL’s return on equity is higher than it was at the 30 percent leverage ratio, it is lower than the 16.8 percent return of HL.

Initially, as leverage is increased, the return on equity also increases.  But, the interest rate rises when leverage is increased. Therefore, the return on equity will reach a maximum and then decline.
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No leverage:  D = 0 (debt); E = $14,000,000.
State
  Ps 
   EBIT   
(EBIT - kdD)(1-T)
 ROEs   Ps(ROE)  Ps(ROEs-RÔE)2
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  1    0.2
$4,200,000
  $2,520,000       0.18
0.036
0.00113

  2    0.5
 2,800,000
   1,680,000       0.12
0.060
0.00011

  3    0.3
   700,000
  
  420,000       0.03
0.009
0.00169
                                           RÔE =
0.105
                                                 Variance =
0.00293
                                       Standard deviation =
0.054
RÔE = 10.5%.

(2 = 0.00293.

( = 5.4%.

CV = (/RÔE = 5.4%/10.5% = 0.514.

Leverage ratio = 10%:  D = $1,400,000; E = $12,600,000; kd = 9%.

State
  Ps 
   EBIT   
(EBIT - kdD)(1-T)
 ROEs     Ps(ROE)  Ps(ROEs-RÔE)2
  1    0.2
$4,200,000
  $2,444,400       0.194

0.039
  0.00138

  2    0.5 
 2,800,000
   1,604,400       0.127

0.064
  0.00013

  3    0.3
   700,000
  
  344,400       0.027

0.008
  0.00212
                                             RÔE =
0.111
                                                   Variance = 0.00363
                                         Standard deviation = 0.060
RÔE = 11.1%.

(2 = 0.00363.

( = 6%.

CV = 6%/11.1% = 0.541.

Leverage ratio = 50%:  D = $7,000,000; E = $7,000,000; kd = 11%.

State
  Ps 
   EBIT   
(EBIT - kdD)(1-T)
  ROEs    Ps(ROE)  Ps(ROEs-RÔE)2ADVANCE \l1
  1    0.2
$4,200,000
  $2,058,000       0.294

0.059
  0.00450

  2    0.5 
 2,800,000
   1,218,000       0.174

0.087
  0.00045

  3    0.3
   700,000
  
  (42,000)     (0.006)
(0.002)
  0.00675
                                             ADVANCE \r2RÔE =
0.144
                                                   Variance = 0.01170
                                         Standard deviation = 0.108
RÔE = 14.4%.

(2 = 0.01170.

( = 10.8%.

CV = 10.8%/14.4% = 0.750.

Leverage ratio = 60%:  D = $8,400,000; E = $5,600,000; kd = 14%.

State
  Ps 
   EBIT   
(EBIT - kdD)(1-T)
  ROEs     Ps(ROE)  Ps(ROEs-RÔE)2
  1    0.2
$4,200,000
  $1,814,400       0.324
  0.065
  0.00699

  2    0.5 
 2,800,000
     974,400       0.174
  0.087
  0.00068

  3    0.3
   700,000
  
 (285,600)     (0.051) ADVANCE \r2(0.015)    ADVANCE \r30.01060
   ADVANCE \r2RÔE = 0.137
                                                   Variance = 0.01827
                                         Standard deviation = 0.135
RÔE = 13.7%.

(2 = 0.01827.

( = 13.5%.

CV = 13.5%/13.7% = 0.985 ( 0.99.

As leverage increases, the expected return on equity rises up to a point. But as the risk increases with increased leverage, the cost of debt rises. So after the return on equity peaks, it then begins to fall.  As leverage increases, the measures of risk (both the standard deviation and the coefficient of variation of the return on equity) rise with each increase in leverage.
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Facts as given:  Current capital structure:  25%D, 75%E; kRF = 5%; kM – kRF = 6%; T = 40%; ks = 14%.

Step 1:
Determine the firm’s current beta.

 ks
= kRF + (kM – kRF)b

14%
= 5% + (6%)b

 9%
= 6%b

1.5
= b.

Step 2:
Determine the firm’s unlevered beta, bU.

bU = bL/[1 + (1 – T)(D/E)]

bU = 1.5/[1 + (1 – 0.4)(0.25/0.75)]

bU = 1.5/1.20

bU = 1.25.

Step 3:
Determine the firm’s beta under the new capital structure.

bL = bU(1 + (1 – T)(D/E))

bL = 1.25[1 + (1 – 0.4)(0.5/0.5)]

bL = 1.25(1.6)

bL = 2.

Step 4:
Determine the firm’s new cost of equity under the changed capital structure.

ks = kRF + (kM – kRF)b

ks = 5% + (6%)2

ks = 17%.
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a.
Using the standard formula for the weighted average cost of capital, we find:

WACC = wdkd(1 - T) + wcks
WACC = (0.2)(8%)(1 - 0.4) + (0.8)(12.5%)
WACC = 10.96%.

b.
The firm's current levered beta at 20% debt can be found using the CAPM formula.
    ks
= kRF + (kM - kRF)b
12.5%
= 5% + (6%)b
    b
= 1.25.

c.
To “unlever” the firm's beta, the Hamada Equation is used.

   bL
= bU[1 + (1 – T)(D/E)]

1.25
= bU[1 + (1 - 0.4)(0.2/0.8)]

1.25
= bU(1.15)
   bU
= 1.086957.

d.
To determine the firm’s new cost of common equity, one must find the firm’s new beta under its new capital structure.  Consequently, you must “relever” the firm's beta using the Hamada Equation:

bL,40% = bU[1 + (1 – T)(D/E)]

bL,40% = 1.086957 [1 + (1 - 0.4)(0.4/0.6)]

bL,40% = 1.086957(1.4)

   bU = 1.521739.

The firm's cost of equity, as stated in the problem, is derived using the CAPM equation.

ks = kRF + (kM - kRF)b
ks = 5% + (6%)1.521739

ks = 14.13%.

e.
Again, the standard formula for the weighted average cost of capital is used.  Remember, the WACC is a marginal, after-tax cost of capital and hence the relevant before-tax cost of debt is now 9.5% and the cost of equity is 14.13%.

WACC = wdkd(1 - T) + wcks
WACC = (0.4)(9.5%)(1 - 0.4) + (0.6)(14.13%)
WACC = 10.76%.

f.
The firm should be  advised  to proceed with the recapitalization as it causes the WACC to decrease from 10.96% to 10.76%.  As a result, the recapitalization would lead to an increase in firm value.
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a.
Expected EPS for Firm C:

E(EPSC)
= 0.1(-$2.40) + 0.2($1.35) + 0.4($5.10) + 0.2($8.85) + 0.1($12.60)


= -$0.24 + $0.27 + $2.04 + $1.77 + $1.26 = $5.10.

(Note that the table values and probabilities are dispersed in a symmetric manner such that the answer to this problem could have been obtained by simple inspection.)

b.
According to the standard deviations of EPS, Firm B is the least risky, while C is the riskiest. However, this analysis does not take account of portfolio effects--if C’s earnings go up when most other companies’ decline (that is, its beta is low), its apparent riskiness would be reduced.  Also, standard deviation is related to size, or scale, and to correct for scale we could calculate a coefficient of variation ((/mean):

E(EPS)
  (  

CV = (/E(EPS)
A
$5.10

$3.61


0.71

B
 4.20

 2.96


0.70

C
 5.10

 4.11


0.81

By this criterion, C is still the most risky.
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a.
Without new investment
Sales      $12,960,000

VC          10,200,000

FC           1,560,000
EBIT       $ 1,200,000

Interest       384,000*

EBT        $   816,000

Tax (40%)      326,400
Net income $   489,600

*Interest = 0.08($4,800,000) = $384,000.

1.
EPSOld = $489,600/240,000 = $2.04.

With new investment  
    Debt   
   Stock

Sales       


$12,960,000
$12,960,000

VC (0.8)($10,200,000)
  8,160,000
  8,160,000

FC 




  1,800,000
  1,800,000
EBIT




$ 3,000,000
$ 3,000,000

Interest



  1,104,000**
    384,000
EBT




$ 1,896,000
$ 2,616,000

Tax (40%)



    758,400
  1,046,400
Net income



$ 1,137,600
$ 1,569,600
**Interest = 0.08($4,800,000) + 0.10($7,200,000) = $1,104,000.

2.
EPSD = $1,137,600/240,000 = $4.74.

3.
EPSS = $1,569,600/480,000 = $3.27.

EPS should improve, but expected EPS is significantly higher if financial leverage is used.

b.
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This is the “indifference” sales level, where EPSdebt = EPSstock.

c.
EPSOld = 
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This is the QBE considering interest charges.
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d.
At the expected sales level, 450,000 units, we have these EPS values:

EPSOld Setup = $2.04.  EPSNew,Debt ADVANCE \l1= $4.74.  EPSNew,Stock = $3.27.

We are given that operating leverage is lower under the new setup. Accordingly, this suggests that the new production setup is less risky than the old one--variable costs drop very sharply, while fixed costs rise less, so the firm has lower costs at “reasonable” sales levels.

In view of both risk and profit considerations, the new production setup seems better.  Therefore, the question that remains is how to finance the investment.

The indifference sales level, where EPSdebt = EPSstock, is 339,750 units.  This is well below the 450,000 expected sales level.  If sales fall as low as 250,000 units, these EPS figures would result:

EPSDebt = 
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These calculations assume that P and V remain constant, and that the company can obtain tax credits on losses.  Of course, if sales rose above the expected 450,000 level, EPS would soar if the firm used debt financing.

In the “real world” we would have more information on which to base the decision--coverage ratios of other companies in the industry and better estimates of the likely range of unit sales.  On the basis of the information at hand, we would probably use equity financing, but the decision is really not obvious.
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Use of debt (millions of dollars):

Probability                                  0.3        0.4        0.3
Sales                                   $2,250.0   $2,700.0   $3,150.0

EBIT (10%)                                 225.0      270.0      315.0

Interest*                                   77.4       77.4       77.4
EBT                                     $  147.6   $  192.6   $  237.6

Taxes (40%)                                 59.0       77.0       95.0
Net income                              $   88.6   $  115.6   $  142.6
Earnings per share (20 million shares)  $   4.43   $   5.78   $   7.13
*Interest on debt = ($270 ( 0.12) + Current interest expense

                  = $32.4 + $45 = $77.4.

Expected EPS = (0.30)($4.43) + (0.40)($5.78) + (0.30)($7.13)

             = $5.78 if debt is used.

(2Debt
= (0.30)($4.43 - $5.78)2 + (0.40)($5.78 - $5.78)2

  + (0.30)($7.13 - $5.78)2 = 1.094.

(Debt
= 
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= Standard deviation of EPS if debt financing is used.
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Debt/Assets = ($652.50 + $300 + $270)/($1,350 + $270) = 75.5%.

Use of stock (millions of dollars):

Probability                   0.3          0.4          0.3
Sales                    $2,250.0     $2,700.0     $3,150.0

EBIT                        225.0        270.0        315.0

Interest                     45.0         45.0         45.0
EBT                      $  180.0     $  225.0     $  270.0

Taxes (40%)                  72.0         90.0        108.0
Net income               $  108.0     $  135.0     $  162.0
Earnings per share

 (24.5 million shares)*  $   4.41     $   5.51     $   6.61
*Number of shares = ($270 million/$60) + 20 million

                  = 4.5 million + 20 million = 24.5 million.

EPSEquity = (0.30)($4.41) + (0.40)($5.51) + (0.30)($6.61) = $5.51.

(2Equity
= (0.30)($4.41 - $5.51)2 + (0.40)($5.51 - $5.51)2


  + (0.30)($6.61 - $5.51)2 = 0.7260.
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Under debt financing the expected EPS is $5.78, the standard deviation is $1.05, the CV is 0.18, and the debt ratio increases to 75.5 percent.  (The debt ratio had been 70.6 percent.)  Under equity financing the expected EPS is $5.51, the standard deviation is $0.85, the CV is 0.15, and the debt ratio decreases to 58.8 percent.  At this interest rate, debt financing provides a higher expected EPS than equity financing; however, the debt ratio is significantly higher under the debt financing situation as compared with the equity financing situation.  Because EPS is not significantly greater under debt financing, while the risk is noticeably greater, equity financing should be recommended.
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a.
Firm A
1.
Fixed costs = $80,000.

2.
Variable cost/unit = 
[image: image30.wmf]units

 

Breakeven

cost

 

Fixed

 

-

 

sales

 

Breakeven





 = 
[image: image31.wmf].

/unit

$4.80

 

=

 

25,000

$120,000

 

=

 

25,000

$80,000

 

-

 

$200,000


3.
Selling price/unit = 
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Firm B
1.
Fixed costs = $120,000.

2.
Variable cost/unit = 
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3.
Selling price/unit = 
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b.
Firm B has the higher operating leverage due to its larger amount of fixed costs.

c.
Operating profit = (Selling price)(Units sold) - Fixed costs

                   - (Variable costs/unit)(Units sold).

Firm A’s operating profit = $8X - $80,000 - $4.80X.

Firm B’s operating profit = $8X - $120,000 - $4.00X.

Set the two equations equal to each other:

$8X - $80,000 - $4.80X = $8X - $120,000 - $4.00X

                -$0.8X = -$40,000

                     X = $40,000/$0.80 = 50,000 units.

Sales level = (Selling price)(Units) = $8(50,000) = $400,000.

At this sales level, both firms earn $80,000:

ProfitA = $8(50,000) - $80,000 - $4.80(50,000)

        = $400,000 - $80,000 - $240,000 = $80,000.

ProfitB = $8(50,000) - $120,000 - $4.00(50,000)

        = $400,000 - $120,000 - $200,000 = $80,000.
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Tax rate = 40%
kRF = 5.0%


bU = 1.2

kM – kRF = 6.0%

From data given in the problem and table we can develop the following table:






Leveraged


D/A
E/A
D/E
kd
kd(1 – T)
betaa
ksb
WACCc
0.00
1.00
0.0000
7.00%
4.20%
1.20
12.20%
12.20%

0.20
0.80
0.2500
8.00
4.80
1.38
13.28
11.58

0.40
0.60
0.6667
10.00
6.00
1.68
15.08
11.45

0.60
0.40
1.5000
12.00
7.20
2.28
18.68
11.79

0.80
0.20
4.0000
15.00
9.00
4.08
29.48
13.10

Notes:

a These beta estimates were calculated using the Hamada equation, bL = 
bU[1 + (1 – T)(D/E)].

b These ks estimates were calculated using the CAPM, ks = kRF + (kM – kRF)b.

c These WACC estimates were calculated with the following equation:  WACC = wd(kd)(1 – T) + (wc)(ks).

The firm’s optimal capital structure is that capital structure which minimizes the firm’s WACC.  Elliott’s WACC is minimized at a capital structure consisting of 40% debt and 60% equity.  At that capital structure, the firm’s WACC is 11.45%.
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Integrated Case:  13 - 12



Integrated Case:  13 - 13
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