 Chapter 17
Interaction of Financing, Investment
and Dividend Policies

1.

a.
P/E ratio = 
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The dividend yield is generally defined as dividend per share divided by price per share. The dividend payout is defined as the dollar dividend per share divided by EPS.
b.
Sustainable growth in sales is defined as the rate of sales growth a firm could maintain given the constraints of external equity limits and levels of debt and payout ratios that must be maintained.
c.
A levered beta is defined by the following equation:
βL = [1 + B/S(1 – τc)] βU
where, βU represents the firm’s unlevered beta (i.e. its beta if it used no debt financing), B/S represents its debt to equity ratio, and τc represents the firm’s tax rate. An unlevered beta is defined as follows:
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d.
A bond beta is estimated by regressing the rate of return of a bond against the return on the market where an equity beta is estimated by regressing the rate of return on common stock against the return on the market. Both measure how the return on the respective security varies with the market.

e.
The APV method for capital budgeting developed by Myers implicitly assumes that the tax shield created by the interest payments on debt financing and given to equityholders has the same risk to the equityholder as the coupon or interest payment has to the bondholder. In the APV approach, operating and financing-related flows are treated separately by discount​ing each at its appropriate discount rate (i.e. operating flows are discounted at the unlevered cost of equity capital and financing-related flows are discounted at the coupon rate on debt).
f.
The cost of financing for a project with portfolio effect requires that the project be evaluated with respect to its effect on the total portfolio of the firm’s assets. This generally requires that both operating and financial portfolio effects are included. Both the Tuttle and Litzenberger method and the Martin and Scott methods deal with portfolio effects. These are discussed in greater detail on pages 703 through 715 of the text.
2.
The potential interaction between investment and dividend decisions stems from the fact that if the firm needs financing for investment and it pays all of its earnings out as dividends, then new common stock or debt must be sold to raise the required financing. The equation for investment is given as follows:
It = (Et – TDt) + external financing
where Et represents earnings after taxes in period t, It, represents the amount of investment in period t, TDt represents total amount of dividends paid in period t. Internal equity is retained earnings which varies inversely with the firm’s dividend payout. The amount of external financing is largely determined by the firm’s target debt to equity ratio. (See pages 680 through 683 for a more in-depth discussion.)
3.
The interaction between the firm’s dividend and financing policies can be analyzed in terms of the (1) the cost of equity and (2) the default risk of risky debt.
a.
Cost of Equity: Van Horne and McDonald empirically investigate the relationship of the firm’s P/E ratio as a proxy for the capitalization rate to the compound growth rate of assets, the dividend payout ratio, and the interest charges for the firm.  The results imply that the costs associated with new issues may be relatively small compared to the total costs of the firm and therefore are not easily detected. Furthermore, the preference for dividends by share​holders in the electric industry may offset the flotation expenses.
b.
Default Risk and Dividend Policy:
Rendleman examines the risk premium with risky debt and the implications of debt financing on equity values. His analysis demonstrates that management should accept increasingly riskier projects which transfer some of the firm’s risk from the shareholders to the bondholders. Myers argues that the use of risky debt may induce a suboptimal investment policy if the firm has investment opportunities (real options) that unfold over time.
For a more in-depth discussion of risky debt, see pages 693-694 of the text.
4.
Chamber, Harris and Pringle examine four methods (ER, After tax weighted average cost of cap​ital, AL, and APV) that explicitly deal with the interaction between financing and investment de​cisions. The NPV of a project is shown to be effected by (1) the risk factor which may vary over time, (2) the pattern of debt and debt repayment, and (3) valuation of the debt tax shields. An ex​plicit comparison of the methods is given in the answer to question 17-5.
5.
Equity Residual Method
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This method states that the benefit of the project to the shareholders is the present value of the cash flows not going to pay operating expenses or to service (repay) debt obligations.
After-tax weighted average cost of capital
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In comparison to the NPV(ER), this method has no debt financing associated flows in the numer​ator (i.e. relevant cash flows). Furthermore, the cost of capital is adjusted downward since the cost of capital includes both the after tax cost of debt, r(1 – τc), and the cost of equity, ke. With the assumption that r and ke, are constant over time, kw can only be affected by the debt-to-equity ratio.
Arditti-Levy (AL)
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In this method the tax shield of debt is included in the net cash flows. Thus, the discount rate kAL reflects the cost of equity, ke and the before tax cost of debt, kB
Myers Adjusted Present Value (APV)
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The APV method is similar to the AL method except that it excludes the bondholders’ interest expense. Myers implicitly assumes that the tax shield created by the interest payments and given to equityholders has the same risk to the equityholders as the coupon or interest payment has to the bondholder.

Note: Question 17-16 also addresses the circumstances under which these methods give the same answers.

6.
The optimal or maximum debt capacity is where the advantage derived from an incremental ad​dition of debt to the firm’s capital structure is offset by the cost incurred. If a given predeter​mined risk-tolerance level is set, then debt capacity can be defined as the amount of debt management is willing to borrow so as not to exceed this tolerance level. 
In capital budgeting, a project’s contribution to the firm’s debt capacity should be considered. This requires that the project be considered in the context of a firm as a portfolio of assets. Martin and Scott explicitly demonstrate how the project’s contribution to debt capacity can be estimated given a firm’s risk tolerance level. The Martin and Scott approach was extended by Conine to allow for risky debt. (See pages 708 through 715 of the text for numerical examples and an in-depth discussion of these methods.)
7.
To calculate an unlevered beta, βU given the value of a levered beta and B/S, the following equation can be used (from page 716 of the text):
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A levered beta, βL, can be estimated directly from the return on a firm’s common stock and the market index; or, if a firm’s unlevered beta, βU and its B/S ratio are known, the following equation can be used:
βL = [1 + B/S(1 – τc)] βU
8.
pm = 10%; dp = 30%; L = 50%; ts = 55%
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9.
Equation (17.19) gives the risk adjusted rate of return on investment project (R'e), as follows:
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where Rd is the yield to maturity on the firm’s long-term debt, and Sa and Sp are the estimates of the standard errors of Ra and Rp
Equation (17.22a') gives the cost of financing a project, k'p with portfolio effects as follows:
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where ρpa is the correlation coefficient between Rd and Rp.
This method assumes that there is an optimal capital structure which is in direct contrast to M&M. Furthermore, the optimal capital structure is a function of the underlying risk inherent in projects undertaken by the firm rather than an ideal ratio determined subjectively by management.

10.
Agency theory holds that one group’s claims (the bondholders) are in conflict with the interests of another group’s claims (the shareholders) because wealth can potentially be transferred be​tween these two parties. While a particular strategy may maximize the value of the firm (i.e. the sum of the market values of equity and debt), that same strategy may not maximize the value of the shareholders. Myers and Rendleman incorporate these considerations into valuation models considering risky debt.  (See pp.693-694 of the text.)

11.
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12.

a.
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APV = base NPV – PV(cost) = 0 – 33,333 = –33,333

b.
APV = 0 + 60,000 = 60,000
c.
APV = 0 – 33,333 + 60,000 = 26,667

13.
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14.

Step 1
kE = Rf + (RM – Rf )βu
= 0.06 + (0.11 – 0.06)(1.4) = .13 or 13%

Step 2
Combined standard deviation 
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= [(200) 2 + 2(0.30)(200)(10) + (10)2]1/2
= $201.74

Z ratio = 
[image: image15.wmf]1

1

500

2.5

200

C

s

==


PR(Z < 2.50) = .0062 = present risk of insolvency

total cash flow = 500 + 50 = $550

PR(Z < 2.73) = .0032 = risk of insolvency

Increase in debt capacity:
Z = 
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Step 3
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15.

I = $25,000

Rt = $20,000

N = 5 years

Ct = $9,000

dept = $5,000

τc = 35%

NP = $10,000

rt = 10%

kE = 15%

w = (10,000/25,000) = 0.40

Rf = 6%
Rm = 12%

After lax operating cash flow: = (Rt – Ct – dept)(1 – Tc) + dept
Years 1-5 = (20,000 – 9,000 – 5,000) (1 – 0.35) + (5,000) 
= $8,900
After Tax Debt Cash Flows: = –rtBt(1 - Tc) – (Bt – Bt–1) 
years 1-4 = –0.10(10,0001(1 – 0.35) – 0 = –$650 
year 5 = –650 – 10,000 = –$10,650

After tax equity cash flows:
year 0 = –I + NP = –25,000 + 10,000 = –$15,000 
Years 1-4 = $8,900 – 650 = $8250 
year 5 = $8,900 – 10.650 = –$1,750

a.
Equity Residual Method:
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b.
After Tax WACC Method:

WACC(kw) = wr(1 – Tc) + (1 – w)(kE) 
= 0.40 (.10)(1 – .35) + (1 – .40) (.15) 
= .1160 or 11.6%
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c.
Arditti-Levy Method

Kal = wr + (1 – w)(kE)
= (0.40)(.10j + (1 – .40) (0.15) = .13 or 13%
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d.
Myers Method
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16.

a.
The Myers APV method gives the same NPV when the project life can be described as either one period or as infinite with constant perpetual flows in all periods.

b.
The Arditti-Levy method and the APV method are sensitive to the amount of debt outstanding because the interest tax shield is of larger, the longer the debt is outstanding.

c.
The equity residual method is the most sensitive to the debt repayments schedule because both principal and interest payments are included in the cash flows.

17.

a.
Project A: Rp > Ra and Sp > Sa — Indeterminant
Project B: Rp < Ra and Sp > Sa — Reject
Project C: Rp > Ra and Sp < Sa — Accept
Project D: Rp > Ra and Sp > Sa — Indeterminant
b.
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Project A: 
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Project B: 
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c.
If ρpa is less than 1.0 then the following equation which incorporates this case must be used:
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