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Chapter 16 - Capital Structure

Does Capital Structure affect firm value?
MM Proposition I  (No Taxes):

The value of a levered firm is equal to the value of an unlevered firm.  VL =  VU.  i.e., Financing Choices do not add value.


Why? Because you can create homemade leverage if you wish.

•
Unlevered Firm vs. a Levered Firm with the same assets.

Recapitalization of Trans Am Corporation.  Debt issue of $4,000,000 to buy back equity.  Alternatively, you may view them as two companies that differ only in their capital structure.





Current


Proposed
Assets



$8,000,000


8,000,000

Debt



0



4,000,000

Equity



8,000,000


4,000,000

Shares Outstanding

400,000


200,000

Share price


$20



$20

Trans Am Corporation - without debt




Recession

Expected

Boom

Earnings:
 
400,000

1,200,000

2,000,000

Interest:

 0


0


0

Earnings

after interest:

400,000

1,200,000

2,000,000

Return on 

equity (ROE):
 
5%


15%


25%

EPS:


 $1.00


$3.00


$5.00

Trans Am Corporation - with debt




Recession

Expected

Boom

Earnings:

 400,000

1,200,000

2,000,000

Interest:

 400,000

400,000

400,000

Earnings

after interest:
 
 0


800,000

1,600,000

Return on 

equity (ROE):
 
 0%


20%


40%

EPS:

 
 $0


$4.00


$8.00

Payoffs with Levered Firm and Homemade Leverage




Recession

Expected

Boom

Buy 100 shares of 

Levered Equity at 

Cost of $2,000

EPS


 $0


$4.00


$8.00

Earnings for

100 shares

 0


400


800

Homemade Leverage

Borrow $2,000 at 

10% to buy 100

Shares of Unlevered

Firm
EPS
 

 1


3


5

Earnings for

200 shares
 
 200


600


1,000

Interest Due

 200


200

 
   200

Net Earnings

  0


400


   800
Observations:

1. The EPS and ROE of a firm with Debt is more variable (Riskier) than the EPS and ROE of firm without Debt.

2. Your earnings from homemade leverage are the same as if the firm levered itself.

So, as long as you can borrow at the same rate as the firm, there is no incentive for the firm to borrow – you can do it yourself if you want leverage.

MM Proposition II  (still no taxes)
R0 = Cost of Capital for unlevered firm = WACC with no taxes

RS = Cost of Capital for levered firm

The risk of equity, increases with debt.
RS   =  R0 + B/S (R0 - RB)  Eq. 16.3 on p. 497
The Return on Equity (ROE) of a corporation is proportional to the risk of equity.  Hence, a levered firm’s ROE will be higher than that of an unlevered firm.

•
If both Debt and Equity are used, then the cost of capital for the entire firm is a 
weighted average of the cost of debt and cost of equity.

• WACC  =  (% of debt)(cost of debt capital)  +  (% of equity)(cost of equity capital)




WACC  = B/(B+S) * RB + S/(B+S) * RS 

A firm’s total risk is unaltered by its financing choice.  i.e., WACC does not change with debt.

Trans Am Unlevered:  15% =         0        (10%)     +     800,000  (15%)

                                                 800,000                        800,000

Trans Am Levered:      15%  =   400,000   (10%)     +   400,000   (20%)

                                                  800,000                       800,000

Note that as we increase leverage, the additional riskiness of the equity exactly offsets the decreased cost of capital by taking on more debt!

So, with no corporate taxes:   WACC always equals R0 regardless of the level of debt
Two Main Lessons (No Taxes)

Prop. I.  In a world without taxes, the Value of a Levered Firm is the same as that of an UnLevered firm.  Firm Value is affected only by the firm’s product market operations.






VU  =  VL
Also, the WACC of the firm remains unchanged with leverage, i.e., WACC  =  R0.

Prop.II. The ROE of a Levered firm is higher than that of an Unlevered firm, because the financial risk is higher for a levered firm. 




RS  =  R0 + (R0 - RB)(B/S)

MM propositions in a World with Taxes

Taxes are the third cash flow


Stockholders receive return to equity


Bondholders receive return to debt


Government receives taxes

Example:  Water Products Company

TC = 35%   EBIT = $1 million   RD = 10% 

Without debt:  Shares Outstanding = 100,000    Price per share = $50

With  $4 million debt (used to buy back 80,000 shares): Shares Outstanding = 20,000

                                                            Plan 1                            Plan 2
EBIT




$1,000,000

$1,000,000

Interest




   0                       400,000

EBT                                                     1,000,000                     600,000

Taxes                                                      350,000                     210,000

NI                                                           650,000                     390,000

Cash flow to both 

Stockholders & Bondholders                  650,000                     790,000

Equity CF per share of stock                         6.50                        19.50
To the extent we can reduce taxes, there is more cash flow available for Stockholders and Bondholders.
•
Interest on Debt is Tax Deductible



• 
The cash flows from the IRS are safe cash flows, so, the firm is now safer than before.

•
(Interest * Tc) is the interest tax shield each year, indefinitely.

•
PV (Tax Savings) (assuming perpetual debt)    =  (RB * B * Tc)/RB  =  B * Tc
•
Value of Levered Firm (VL)  =  Value of UnLevered firm (VU) + Int. Tax Shields (B*Tc)

•
VL  =  VU  +  B*Tc
After-tax cost of Debt Capital

Recall that interest on debt is tax deductible.  So on each dollar of debt if a firm pays an interest of 10¢ then it may deduct this for tax purposes.  So, its tax bill will be 10Tc ¢ less than before.  Hence the “real” cost of debt is (10 - 10Tc). 

•
After tax cost of debt  =  RB(1-Tc)

•
The ROE of a Levered firm is higher than that of an Unlevered firm, because the financial risk is higher for a levered firm.  But this increased risk is not as high as in the no taxes case, because increased tax shields make equity safer.



RS =  R0  +  (R0 - RB) (B/S) (1 -Tc)

•
WACC   =  (% of debt)(After tax cost of debt) +  (% of equity)(cost of equity)


WACC   =   RS (S/V) + RB (B/V) (1 -Tc)

Two Main Lessons (With Taxes)

Prop. I. In a world with taxes, the Value of a Levered Firm is higher than that of an UnLevered firm, due to the debt tax shields.




VL  =  VU  +  (B * Tc)

•
WACC  =  RS (S/V) + RB (B/V) (1 -Tc)  

Prop. II.
RS =  R0  +  (R0 - RB) (B/S) (1 -Tc)



L =  U * [1 + (B/S) (1 -Tc)]

In-Class Example

EBIT  =  $4 mil. per year (perpetuity)

R0   =  15%,
       Tax rate  =  34%,
RB  =  10%,

B  =  10 mil.

a)  What is the Firm Value?   

With taxes:
VL  =  VU  +  (B * Tc)



VU  
=  EBIT (1-Tc)/R0 



   
=  4 mil. (1 - 0.34)
                                              0.15



=  17.6 mil.


       (B * Tc) 
=  (10 mil.)(0.34)




=  3.4 mil.



   VL
=  17.6 + 3.4 mil  =  21 mil.

b)   What is the company’s required rate of return on Equity?


RS =  R0  +  (R0 - RB) (B/S) (1 -Tc)

Firm Value  =  21 mil.,    B  =  10 mil.,   Hence,  S  =  11 mil.



RS  =  15 + (15 - 10)(10/11)(1 - 0.34)



       =  18%

c)   What is the company’s WACC?
With taxes:
        WACC  
=  RS (S/V) + RB (B/V) (1 -Tc)





=  18 (11/21) + 10(10/21)(1-0.34)





=   9.43  +  3.14





=  12.57%
Note: In a world with taxes   WACC  <  R0.

Supplemental Problem
Suppose the total firm value of a corporation is $5 mil.  Also suppose that this firm has $1 mil. of debt in its capital structure.  Other relevant information is provided below.   

R0   =  15%,

RB  =  10%.        Tc  =  35%

What is the company’s required rate of return on Equity?


    RS 
=  R0  +  (R0 - RB) (B/S)(1-Tc)

Firm Value  =  5 mil.     B  =  1 mil.   →  S  =  4 mil. 




    RS
=  15 + (15 - 10)(1/4)(1-0.35)





=  15.813%

What is the company’s WACC?

          WACC  
=  RS (S/V) + RB (B/V)(1-Tc)





=  (15.813)(4/5)  +  10(1/5)(0.65)





=  12.65 +  1.3





=  13.95%

What would have been the value of this company if it did not use any debt?

i.e.,  What is VU?

VL  =  VU + B*Tc
But the Value of the firm when it is levered is given to be $5 mil.  i.e.,  VL
=  $5 mil.

Therefore   VU  =  VL -  B*Tc
=>
 VU  =  5 mil.  -  1mil. (0.35)


VU   =  $4.65 mil.

•
What would have been the required rate of return on equity, and the WACC of this company if it had used $2 million of debt instead of $1 million?

B = $ 2 mil.


VL
=  VU  +  (B * Tc)




=  4.65 mil. + 2 mil. * 0.35    =  5.35 mil.

=>

B = 2 mil.
and 
S = 3.35 mil.


RS
=  R0 + (R0 - RB) (B/S) (1-Tc)


RS
=  15 + (15 - 10) (2/3.35) (1 - 0.35)



=  15 + 1.94
=    16.94%

Note that this is a greater return to the stockholders than with $1 million of debt (15.813%)


WACC
=   RS (S/V) + RB (B/V) (1 -Tc)




=   (3.35/5.35) 16.94 + (2/5.35) 10 (1 - 0.35)




=   10.61 + 2.43




=   13.04%

Note that this is a lower cost of capital than with $1 million of debt (13.95%)
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