Chapter 10: Cost of Capital
I.
Introduction

A.
Cost of capital reflects the cost of obtaining long term sources of funds.

1.
Long-term sources of funds support investment in fixed assets.

2.
Sources of long-term funds

a.
Long-term debt

b.
Preferred stock

c.
Common stock

d.
Retained earnings

B.
Note:

1.
Cost of capital denotes cost of least-cost financing sources available

2.
Cost of capital reflects targeted capital structure 

a.
Reflects desired optimal mix of debt and equity financing that most firms attempt to maintain

b.
Optimal capital structure: Minimizes the cost of capital

c.
Cost of capital reflects after-tax cost of obtaining financing today.
C.
Usual components of cost of capital:

1.
After-tax cost of long-term debt = rd(1-T)
2.
Cost of preferred stock = rp
3.
Cost of common stock equity = rs= common equity raised by retained earnings or internal equity
4.
Cost of new issues of common stock = re
D.
Use these components to construct the weighted average cost of capital (WACC)
1.
Reflects the expected average future cost of funds over the long run; found by weighting the cost of each specific type of capital by its proportion in the firm’s targeted capital structure

2.
Notation:

a.
Let r = WACC

b.
wd = proportion of long-term debt in targeted capital structure

c.
wp = proportion of preferred stock in targeted capital structure

d.
wc = proportion of common stock equity in targeted capital structure

e.
Note: wi + wp + wc = 1

3.
Then:
r = wdrd(1-T)+ wprp + wcrs or r = wdrd(1-T)+ wprp + wcre
II.
The weighted average cost of capital

A.
Cost of long term debt = after-tax cost today of raising long-term finds through borrowing = rd(1-T)
1.
Have to include tax savings because interest is tax deductible
2.
After-tax cost of debt = rd(1-T)


3.
Example: rd = 10%, T = 40%

After tax cost of debt = 10%(1-0.40)=10%(0.60) = 6.0%

4.
Cost of debt is interest rate is interest rate on new debt, not that on already outstanding debt.  Cost of capital used in capital budgeting decisions that would require new borrowing to finance investment

B.
Cost of preferred stock

1.
Preferred stock dividends

a.
Most preferred stock dividends stated as dollar amount = x dollars per year

b.
Some preferred stock dividends expressed as annual percentage rate of stocks par value or face value
2.
Let rp = cost of preferred stock


Pp = net proceeds from sale of preferred stock


Dp = annual dollar dividend

3.
Recall 

a.
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b.
Then: 
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4.
Return to firm discussed in previous example:

a.
Firm contemplating issuing preferred stock: Dp = $10/share and Pp = $97.50 

b.
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c.
rp = 10.30% > rd(1-T) = 6.0% because interest is tax deductible on long-term bond

C.
The cost of common stock

1.
The cost of retained earnings = rs
a.
= rate of return required by stockholders on a firm’s common stock
b.
To the stockholders, the opportunity cost of retained earnings is the foregone return the stockholders could have earned if they received dividends and invested them → The firm needs to earn on its retained earnings at least as much as the stockholders themselves could earn on alternative investments of comparable risk
c.
Stocks normally in equilibrium → expected and required rates of return are equal → 
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→ If firm cannot reinvest retained earnings and earn at least rs, it should pay these funds to the stockholders and let them invest directly in assets that do provide that return
d.
Three ways to calculate rs
i.
CAPM approach
ii.
Dividend-yield-plus growth-rate or discounted cash flow (DCF) approach
iii.
Bond-yield-plus-risk-premium approach

e.
CAPM approach
i.
Step 1: Estimate the risk-free rate rRF.  Some analysts use 10-year Treasury bond rate.  Others use shot-term Treasury bill rate
ii.
Step 2:  Estimate stock’s beta coefficient, bi, and use it as index of stock’s risk
iii.
Step 3: Estimated expected market risk premium = rM - rRF
iv.
Step 4: Substitute preceding values into CAPM to estimate required rate of return:

rs = rRF + (RPM)bi = rRF + (rM-rRF)bi
v.
Example: rRF = 6%, rM =11%, RPM = (11%-6%)=5%, bi=1.48

rs = rRF + (rM-rRF)bi = 6% + (5%)1.48 = 13.4%
vi.
Hard to obtain accurate estimates of required rate of return because:

(1)
Controversy over whether to use long-term or short-term Treasury yield

(2)
Hard to estimate beta that investors expect company to have in future

(3)
Difficult to estimate proper risk premium

f.
Dividend-yield-plus-growth-rate or discounted cash flow (DCF) approach

i.
Recall stock price equals sum of discounted future dividends
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ii.
We saw last chapter if dividends grow at a constant rate, g, then
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iii.
Use above equation to solve for rs
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iv.
Example: P0 = $23, D1 = $1.24, expected g = 8.0%
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v.
Notes:
(1)
If DCF and CAPM approach give different estimates: average them.  However:
(2)
If company doesn’t pay dividend, use CAPM
(3)
If company pays steady dividend but has beta that is out of line, use DCF approach
g.
Bond-yield-plus-risk-premium approach

i.
rs = bond yield + risk premium

ii.
Surveys of portfolio managers and empirical studies suggest that risk premium on firm’s stock over its own bonds generally ranges from 3 to 5 percentage points
iii.
Example: bond yield = 10%, risk premium = 4%


rs = bond yield + risk premium = 10% + 4% = 14%

D.
Cost of new common stock = re
1.
Need to include flotation cost = fees investment bank charges for reselling securities to investors

2.
Two approaches to account for the flotation costs
a.
Add flotation to project’s cost

b.
Increase the cost of capital

3.
Adding flotation cost to project’s cost: ↑ flotation costs → ↑project’s initial cost → ↓ net present value
4.
Increase the cost of capital

a.
Let F = the percentage flotation cost required to sell new stock

b.
Net price received from selling new stock equals = P0(1 - F)
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c.
Example: D1 = $1.24, P0 = $23, F = 10%, g = 8%



[image: image10.wmf]e

$1.24$1.24

r=+8.0%=  + 8.0% = 14.0%

$23(1-0.10)$20.70


III.
Weighted average cost of capital = WACC
A.
Let r = weighted average cost of capital = the expected future cost of funds over the long run

r = wdrd(1-T) + wprp + wcrs or r = wdrd(1-T)+ wprp + wcre
B.
Example:

	Source of Capital
	Targeted Capital Structure
	After-tax Cost
	Weighted Cost

	Long-term debt
	wd = 40%
	   rd(1 - T) = 5.67%
	wdrd(1 - T)= 2.27%

	Preferred Stock
	wp = 10%
	   rp = 10.61%
	wprp = 1.06%

	Common Stock Equity (rs)
	wc = 50%
	   rc = 13.03%
	wcrc = 6.52%

	Totals
	100%
	
	9.85%


C.
Factors that affect the WACC

1.
Factors the firm cannot control

a.
Interest rates

b.
Tax rates (more in Chapter 13)

2.
Factors the firm can control


a.
Changing its capital structure: wd, wp and wc (more in Chapter 13)

b.
Changing its dividend payout (more in Chapters 13 and 14)

c.
By altering its capital budgeting decision rules to accept projects with more or less risk
D.
Weighted marginal cost of capital = WMCC = firm’s average cost of capital (WACC) associated with its next dollar of total new financing

1.
As volume of financing increases → the costs of the various types of financing will increase →  WMCC increases

2.
Type of common stock equity affects WMCC

a.
Financing provided by common stock taken from available retained earnings until supply exhausted.  Then new issues of common stock sold

b.
Because re > rs → WMCC with issuing new common stock is greater than WMCC associated with using retained earnings

E.
Need to find break points →  level of total new financing at which one of the financing components rises →  WMCC increases

1.
Break Point formula:

a.
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b.
Where:

i.
BPj = break point for financing source j

ii.
AFj = amount of funds available from financing source j at given cost

iii.
wj = capital structure weight (stated in decimal form) for financing source j (either wd, wp or wc)
2.
Example:

a.
Firm expects it can borrow only $400,000 of debt at cost of 5.67%.  Additional debt will have after-tax cost of 8.4%.

b.
When firm exhausts $300,000 of its retained earnings (rs = 1.303%), it must issue new common stock (re = 14.04%)

c.
Determine break points

i.
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ii.

[image: image13.wmf]long-term debt

$400,000

BP =  = $1,000,000

0.40


F.
Calculate the weighted marginal cost of capital schedule

1.
Weighted marginal cost of capital schedule = graph relating firm’s weighed average cost of capital to level of total new financing
2.
Firm example:

	Range of Total

New Financing
	Source of

Capital
	Weight
	Cost
	Weighted

Cost

	$0 - $600,000
	Debt
	0.40
	5.67%
	2.27%

	
	Preferred
	0.10
	10.61%
	1.06%

	
	Common
	0.50
	13.03%
	6.52%

	
	Weighted average cost of capital =
	9.85%

	
	
	
	
	

	$600,000 - $1,000,000
	Debt
	0.40
	5.67%
	2.27%

	
	Preferred
	0.10
	10.61%
	1.06%

	
	Common
	0.50
	14.04%
	7.02%

	
	Weighted average cost of capital =
	10.35%

	
	
	
	
	

	$1,000,000 and above
	Debt
	0.40
	8.40%
	3.36%

	
	Preferred
	0.10
	10.61%
	1.06%

	
	Common
	0.50
	14.04%
	7.02%

	
	Weighted average cost of capital =
	11.44%


3.
WMCC Schedule
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D.
Investment Opportunities Schedule (IOS)

1.
IOS shows ranking of investment possibilities from best (highest return) to worst (lowest return)
2.
Return to example: 

Investment Opportunities Schedule (IOS) for Firm

	Investment

Opportunity
	IRR
	Initial

Investment
	Cumulative

Investment

	A
	15.0%
	$100,000
	$100,000

	B
	14.5
	200,000
	300,000

	C
	14.0
	400,000
	700,000

	D
	13.0
	100,000
	800,000

	E
	12.0
	300,000
	1,100,000

	F
	11.0
	200,000
	1,300,000

	G
	10.0
	100,000
	1,400,000
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E.
Using WMCC and IOS schedules to make financing/investment decisions

1.
Rule: Accept all projects up to the point at which the marginal return on an investment equals its weighted marginal cost of capital

2.
Return to firm’s example

a.
The firm will invest in projects A, B, C, D, and E as IRR > WMCC

b.
The firm won’t invest in project’s F and G because WMCC > IRR.
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3.
Approach consistent with maximizing NPV because:

a.
When IRR > r → NPV > 0

b.
The larger the difference between IRR and r → the larger the resulting NPV

c.
Approach results in maximizing total NPV for all independent projects accepted → maximize owner wealth
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