Chapter 17:  Valuation and Capital Budgeting for the Levered Firm

17.1   a.        The maximum price that Hertz should be willing to pay for a fleet of cars with all equity funding is the price that makes the NPV of the fleet zero.  Let I be the cost of the fleet.  Then the NPV is simply the outflows (-I) plus the PV of the after-tax earnings plus the PV of the depreciation tax shield.
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I = $350,625.29

b.        APV = Base-case (B/C) NPV + NPV of the Loan

Base-case NPV:

There are two ways to determine the B/C NPV.  One way is to compute it directly using the formula in part a and substituting $325,000 for I.

Alternatively,

NPV = 
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Since, I = $325,000, NPV = $18,285.17

NPV of the Loan:

There are two ways to compute the NPV of the loan.  You can compute the actual NPV of the loan, or you can compute the PV of the interest tax shield.

Method One:

NPV(Loan) = Amount borrowed  - PV of the after-tax interest payment - PV of the principal
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                      = $21,720.34

Method Two:

PV(Tax Shield) = 
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Therefore, the APV is:

APV = $18,285.17 + $21,720.34 = $40,005.51

c.        Use of the subsidized loan will increase the NPV of the loan.  Thus, it will allow Honda to charge more for the fleet of cars.  To compute the maximum price Hertz will pay, set the APV equal to zero.
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Note: When a subsidy exists on a loan, you cannot use the PV (Tax Shield) method to compute the NPV of the loan.  This is true because even with an interest rate subsidy, the appropriate rate by which to discount the after-tax interest payments is the market rate of interest.  The PV (Tax Shield) method presumes the interest rate and the discount rate are the same.

17.2   a.        APV= Base-case (B/C) NPV - Floatation costs + NPV of the Loan

Base-case NPV:

Base-case NPV=Outflows + Present value of the depreciation tax shield + Present value of the after-tax cash revenues less expenses
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Flotation Costs:

Net proceeds are $2.1 million and floatation costs are 1% of gross.

Gross proceeds = $2,100,000/(1-0.01)=$2,121,212.12

Flotation costs = $21,212.12

Annual tax deduction = $21,212.12/3 = $7,070.71

Annual tax shield = $7,070.71 x 0.30 = $2,121.21

Net cost = Floatation cost - NPV (tax shield)

= $21,212.12 - ($2,121.21)(2.6730)

= $15,542.12

NPV of the Loan:

There are two ways to compute the NPV of the loan.  You can compute the actual NPV of the loan, or you can compute the PV of the interest tax shield.

Method One:

NPV  (Loan) = Amount Borrowed - PV of the after-tax interest payments - PV of the principal
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Method Two:
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Therefore, the APV is:

APV  = -$168,875.54 - $15,542.12 + $189,425.11

= $5,007.45

Peatco should undertake the project!

b.        Using the City Council’s loan, the only numbers that will change are those in the NPV of the loan.  Now the interest payments are $212,121.21  (=0.10 x $2,121,212.12) rather than $265,151.51 (= 0.125 x $2,121,212.12).
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Therefore, the APV is:

APV  = -$168,875.54 - $15,542.12 + $277,823.50

= $93,405.84

Peatco should accept the City Council’s offer and begin the project.

Note: When a subsidy exists on a loan, you cannot use the PV (Tax Shield) method to compute the NPV of the loan.  This is true because even with an interest rate subsidy, the appropriate rate by which to discount the after-tax interest payments is the market rate of interest.  The PV (Tax Shield) method presumes the interest rate and the discount rate are the same.

17.3   The calculation of the APV allows us to judge the attractiveness of the new project.  The first step is to calculate the all-equity (base-case) NPV.  The unlevered cash flows are given, but we must infer the required return on assets from:
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This relation implies that r0  is approximately equal to 17.0%.  Using the asset cash flows, the all-equity NPV is:
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The additional value provided by the debt issue can be computed as:
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The APV of the expansion is therefore 1.37 + 0.41 = 1.78.  Since this is positive, MEO should go through with the capacity increase.

17.4
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Total NPV of the project = 4.232 - 1.99 = $2.242 million

17.5

Annual cash flow from each store:

 Sales
1,000,000

-Cost of goods sold
-400,000

-General administrative costs
-300,000

-Interest
-900,000 (30%) (9.5%)

 Income before tax
274,350

-Tax
            -274,350 (40%)

Net income
164,610  (annual cash flow)

  


Vequity value of each store =164,610 / 15.99% = $1,029,455.91

Veach store = $1,029,455.91 + $270,000 = $1,299,455.91

Vmilano pizza club=3 Veach store = $3,898,367.73

17.6   a.       You must apply the CAPM to determine the cost of equity for Wild Widgets.  To apply the CAPM to equity, you need the equity beta.

 (S = (0 [1 + (1-TC)(B/S)]

where,  (S = Equity beta

 (0 = Overall firm beta

Therefore, (S = .9 [ 1 + (0.66) (0.5)] = 1.197

Applying CAPM you get

rS = 0.08 + 1.197 (0.16 - 0.08) = 0.17576 = 17.576%

b.        rB = $1070 / $972.72 -1 = 10%

Therefore, the after-tax cost of debt is 6.6% (=10% x 0.66)

c.        To compute the WACC you need the debt-to-value and equity-to-value ratios.  Since the debt-to-equity ratio is 1/2 (=D/E) and the value of the firm is the sum of the debt and equity (=D+E), the debt-to-value ratio D/(D+E) is 1 / (1+2) = 1/3.  The equity-to-value ratio is 2/3.

WACC = (1/3)(6.6%) + (2/3)(17.576%) = 13.917%

17.7  This firm has a capital structure which has three parts.  As a capital structure becomes more complex, the WACC simply adds additional terms.

a.        Book value:

WACC = ($5/$20)(0.08)(1-0.34) + ($5/$20)(0.10)(1-0.34) + ($10/$20)(0.15) 

= 0.1047

Market value:

WACC = ($5/$20)(0.08)(1-0.34) + ($2/$20)(0.10)(1-0.34) + ($13/$20)(0.15) 

= 0.1173

Target value:  The firm wants the market values of long and short term debt to be equal.  Let x be the amount of long-term debt.  Then total debt equals 2x.  Since the firm also wants its debt-equity ratio to be 100% (or 1), the amount of equity must also be 2x.  The value of the firm will be the sum of these terms which is 4x.  Thus, the long-term-debt-value ratio is x/4x = 1/4.  The short-term-debt-value ratio is the same, and the equity-value ratio is 1/2 (=2x / 4x).  These weights should be used to compute the target WACC.

WACC = (1/4)(0.08)(1-0.34) + (1/4)(0.10)(1-0.34) + (1/2)(0.15) = 0.1047

b.        The differences in the WACCs are due to the weights.  The WACC using market weights is the firm’s current WACC.  The WACC computed using the target weights is the WACC used for project evaluation.  It should be used when the project is financed in such a way that the debt-to-equity ratio of the firm is unchanged by the project.  Since we assume firms fund projects at their company’s WACC, target weights are the correct weights to use in the WACC.

17.8   The capital budgeting decision requires the calculation of the NPV of the equipment.  The NPV calculation requires the WACC.

Cost of Equity: (S = 0.031/0.162 = 1.21

rS = 7% + 1.21 (8.5%) = 17.293%

After-tax cost of debt: 11% (1-0.34) = 7.26%

Value of the firm: V = B + S

= $24,000,000 + ($15)(4,000,000) 

= $84,000,000

WACC
= ($24,000,000 / $84,000,000) (7.26%) + ($60,000,000 / $84,000,000) (17.293%) 

            
= 14.426%

The new machinery provides earnings which are an annuity for five years. The net present value of the additional equipment is
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Yes, Baber should purchase the additional equipment.

17.9   a.        NEC’s debt-equity ratio is 2.  That means that for every dollar of equity the firm has, it has two dollars in debt.  The debt-to-value ratio of the firm is B / (B + S), so it is equal to 2/(2+1) = 2/3. The equity-to-value ratio is 1/3.  Thus, the WACC is

WACC = (2/3)(0.10)(1-0.34) + (1/3)(0.20) = 0.1107

Thus,

NPV = -$20,000,000 + $8,000,000 / 0.1107 = $52,267,389.34

Yes, NEC should accept the project.

b.        Mr. Edison’s conclusion is incorrect.  Even though the issuing costs of debt are far lower than those of equity, the firm must try to maintain its optimal capital structure.  Recall, if a firm’s objective is to maximize shareholder wealth, it should maintain its optimal capital structure. Thus, anytime all-debt financing is used, the firm will have to issue more equity in the future to bring the capital structure back to the optimal.

17.10 Baber’s WACC does not change if the firm chooses to fund the project entirely with debt.  Thus, the WACC for Baber is still 14.426%.  The use of target weights is based upon the assumption that the current capital structure is optimal.  Indeed, if the firm’s objective is to maximize shareholder wealth, it should always use its target weights in the computation of WACC.  All debt funding for this project simply implies that the firm will have to use more equity in the future to bring the capital structure back to optimal.

17.11 The all-equity value of the firm is given by:

VU = 30 (1-0.34) / 0.18 = $110 million

The share price before the recap is therefore $110 / share.  Because there are no personal taxes or costs of financial distress, the value of the leverage per se is TCB = 0.34 (50) = $17 million.  The value of the firm after the recap is therefore 110 + 17 = $127 million, which implies a share price of $127.  At this price, the $50 million proceeds from the debt issue enables the firm to repurchase 50,000,000 / 127 = 393,700 shares.  Thus, about 606,300 shares will remain outstanding.  Earning per share will be:

EPS = [30 million - 0.10 (50 million)] (1-0.34) / 606,300 =$27.21 / share

The required return on equity will be:
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These values together verify the stock price by the FTE approach, since 27.21 / 0.2143 = $127.

17.12 a.     The unlevered free cash flows for the Kinedyne division can be calculated as

Sales
$19,740

Variable costs
11,844

Depreciation
   1,800

Taxable income
$6,096

Taxes
   2,438

After-tax income
$3,658

Depreciation
1,800

Investment
   1,800

UCF
$3,658

In all-equity form, the division is therefore worth 3,658 / 0.16 = $22.86 MM.

b.        If the division were leveraged as the parent, its weighted average cost of capital would be:
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Using this rate to discount the unlevered free cash flows, the levered division value would be 3,658 / 1.344 = $27.21 MM.

c.        At this capital structure, the shareholders would require the return:
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d.       We need to show that the cash flow to the shareholders, discounted at the 18.4% required return, implies the value of the equity outstanding, which is .60 x VL = 0.60 ($27.21 MM) = $16.33 MM.  To see this, note that the shareholders have a claim on the unlevered cash flow less the after-tax interest payment. This amount is 



= .6 (.1) 10.89 MM = 0.65 MM, where the debt level is 40% of VL above.  Deducting this after-tax interest payment from the unlevered cash flow implies a flow to equity (FTE) of (3.66 - 0.65) = 3.01 MM, which, when divided by the equity return of 18.4%, yields the value for shares outstanding of $16.33 MM.

17.13 APV:



VU = UCF / r0 = $151.52(1– 34%)/ 0.2 = $500.016


     APV = VU + TCB = $500 + (34%) ($500) = $670


WACC:



rS = r0 + B/S (1– TC)(r0 – rB) ,     where   S = VL – B = $670 – $500 = $170



    = 0.2 + 500/170 (0.66)(0.2-0.1)



    =0.3941 = 39.41%

     rwacc = 
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FTE:


      LCF = (EBIT – rBB)(1 – TC)


              = ($151.52 – $50)(1– 34%) = $67.0032



 VL = PV = ($67.0032 / 39.41%) – (– $500) 



      =$170 + $500 = $670

17.14 For the benchmark:

rS = Rf + ( (RM – Rf) = 9% + 1.5 ( 17% – 9%) = 21%

rwacc benchmark= rwacc project
21% (1/1.3) + 10% (0.3/1/3) (1– 40%) = rS project (1/1.35) + 10% (0.35/1.35) (1– 40%)

rS project  = 21.58%
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As PV of the project is less than the initial investment of $325,000, Schwartz & Brothers Inc. should give up the project.

17.15 Flotation Cost = 4,250,000 / (1– 1.25%) – 4,250,000 = $53,797

NPV of the loan = (Proceeds net of flotation cost) – (After tax present value of interest and principal payment) +(flotation costs tax shield)
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17.16 a.        (n = [1+(1-35%) x 1,000,000 / 1,500,000] x 1.2 = 1.72

(s = [1+(1-35%) x 1,500,000 / 1,000,000] x 1.2 = 2.37

b. Rsn = Rf + (n (RM – Rf) = 4.25% + 1.72(12.75% – 4.25%) = 18.87%

Rss = Rf + (n (RM – Rf) = 4.25% + 2.37 (12.75% – 4.25%) = 24.40%

c.        Although the two firms have the same risk level in case of all equity financing, the levered ( for South Pole Fishing Equipment Corp. is higher as a result of its higher leverage.  Consequently, the required rate of return on the levered equity is higher for South Pole Fishing Equipment too.
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