Ch10: The cost of capital








A firm borrows money to finance various investment projects.


The firm earns a rate of return for each project.


The suppliers of funds include banks, bondholders, preferred stkholders, and common stkholders.


The firm pays the funds’ suppliers either interest rate or required rate of return that is determined by the firm’s riskiness as well as macroeconomic forces.


The interest rate or the required rate of return paid by the firm to its funds’ suppliers is called the cost of capital.


Cost of capital serves as a “hurdle rate” - the rate of return that projects must exceed to increase shareholder value.


A firm can increase (decrease) its value if rate of return > (<) cost of capital.








Basic concepts





Cost of capital fluctuates with time.


Cost of capital reflects the expected average future cost of funds over the long run, based on the best available info now.


Cost of capital should reflect interrelatedness of financing activities.


Firms maintain a deliberate, optimal mix of debt and equity to maximize owner wealth.


The optimal mix of debt and equity is called the target capital structure.


Cost of capital depends more on use rather than source of funds. E.g., a constructor is charged 7.5% for his 30-yr mortgage and he is charged 12% for his business loan.


Four sources of long-term funds are: (i) L-T debt, (ii) preferred stk; (iii) common stks, and; (iv) retained earnings.


Example:  At t=0 (present): cost=$10k; life=20 yrs; return=7%; cost of least-costly financing: debt=6%.


Isolated decision: accept the project.


At t=1 wk later: cost=$10k; life=20 yrs; return=12%; cost of least-costly financing: equity=14%.


Isolated decision: reject the project.


The above two isolated decisions were not in the best interest of the owners because a 7% return project was accepted while another with 12% return was rejected.


The firm must weigh the interrelatedness of financing decisions.


Assuming 50% debt + 50% equity capital structure, then the weighted average cost of capital, WACC = ½ (6%) + ½


(14%) = 10%.


Now, adopting the WACC as the hurdle rate, accept the 12% return project and reject the 7% return project.


This accept-reject decision is superior to the isolated decisions arrived at earlier.








Cost of long-term debt, ki





When a firm issues bonds, flotation costs are incurred.


Net proceeds = size of issue - flotation cost


Before-tax cost of debt, kd, is the yield-to-maturity (ytm) or the discount rate of the bond issue.


kd can be approximated as:


�EMBED Equation.3����EMBED Equation.3���


where I = annual coupon interest in $;


Nd = net proceeds from sale of debt/bond


n = # yrs until bond’s maturity


The exact kd is obtained by solving for kd in the following eqn.


�EMBED Equation.3���


Since interest payments to bondholders are tax-deductible, after-tax cost of debt, ki, is estimated as:


�EMBED Equation.3���


where t = corporate avg tax rate of the firm.





Example:  Debbo Company contemplates to sell $10m worth of 20-yr 9% annual coupon bonds at a discount at $980.  Flotation cost paid to investment banker is 2% of par value.  Debbo’s corporate average tax rate is 40%.


Net proceeds = 980 - 20 =960.


Approximate kd = [90+(1000-960)/20] / [(1000+960)/2] = 9.3877551%


Exact kd is obtained by solving:


960 = 90*[(1- 1/(1+kd)20)/kd] + 1,000/(1+kd)20


kd = ______%


After-tax cost of debt, ki = ______*(1-.40)% = _______%











Cost of preferred stk, kp





Cost of perpetual preferred stk kp is obtained by dividing annual preferred stk dividends Dp by the net proceeds from the sale of preferred stk Np.
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Cost of common stk, ks





ks is estimated in two ways:


Using the Gordon model:


P0 = D1/(ks - g)


Hence, �EMBED Equation.3���


Using the CAPM:


ks = Rf + ((km - Rf)








Cost of retained earnings, kr





kr is the same as the cost of an equivalent fully subscribed issue of additional common stk, i.e.,


�EMBED Equation.3���








Cost of new issue of common stk, kn





When issuing new common stk, a firm incurs flotation cost and faces underpricing which is used to promote the sale of the issue.


kn is estimated as:


�EMBED Equation.3���


where Nn = net proceeds from sale of new common stk and Nn < P0.








Weighted cost of capital (WACC)





�EMBED Equation.3���





where wi,p,s = proportions of L-T debt, preferred stk and common stk respectively in the firm’s capital structure.


To estimate the weights, mkt value weights are preferred to book value weights.


A firm may use historic/actual capital structure or a target/desired capital structure in which the latter is preferred to the former.


Target mkt value proportions are the most preferred proportions.


Utilization of the WACC in investment decision-making:


A firm should invest in a project only when:


the expected return > WACC.








Weighted marginal cost of capital (WMCC)





In fundamentals of economics, we learned:
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P* is the equilibrium price level at which qty demanded = quantity supplied, and the mkt clears at quantity Q*.





�
Applying the same fundamentals to finance, we have:





WMCC (	a firm’s WACC associated with its next $ of total new financing.


WMCC is analogous to the supply curve.  As qty of funds supplied increases, the price for funds (i.e., WACC) increases, ceterus paribus.


IOS (investment opportunity schedule)


a descending ranking of investment projects from the highest return to the lowest return.


IOS is analogous to the demand curve.  As qty of funds demanded increases, the return from the next project decreases, ceterus paribus.





Insert Fig. 10.2, p. 407 here.






































The intersection of WMCC and IOS gives the optimal capital budget.


Projects A thru E will be undertaken; Projects F and G will not be undertaken.


Theoretically, the intersection dictates the firm’s size.


In practice, the budget constraint X is determined by the mgt.


The mgt-decided X is below the theoretically optimal capital budget.











Pecking Order Theory (Myers, Journal of Finance, 1984)





Firms or managers prefer retained earnings as their main source of funds for investment.  Next in order of preference is debt, and last comes external equity financing.


Empirical evidence supporting the theory:


Stock price decreases when a firm announces seasoned equity offering to finance a certain project;


Stock price increases when a firm obtains approval from a bank for a loan to finance a certain project;


Public issuance of seasoned issue, either equity or debt, compromises strategic information to competitors for the SEC requires public filing for the issuance.
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