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Capital Structure
I. Introduction

1.  In finance, we define the value of the firm as the value of the firm's stock plus the value of the firm's bonds ( or debt)

a.  Definitions

Capital structure = the amount of debt vs. equity used to fund the firm

V = value of the firm

S = value of the firm's stock

B = value of the firm's bonds

=> V = S + B

Note:  

2.  Relevance of capital structure

=> a change in capital structure is relevant to stockholders if:

1)  
2)  
=> we can focus on how changes in capital structure affects the:

1)  value of the firm

2)  value of existing bonds

II.  Capital Structure in Perfect Capital Markets

A.  Capital Structure's Impact on Firm Value

Note:  Perfect capital markets - no taxes, no transaction costs, no bankruptcy costs, investors can borrow and lend at same rate as firms, everyone has free access to all information

=> 
1.  Basic Intuition

1)  

2)  

=> 

=> 

3)  Conclusion:

2.  Homemade leverage

a.  Assumptions

1)  Two firms have identical assets which will produce either $80 or $120 each year (depending on the economy) forever.

2)  Firms and investors can borrow at 5% per year

3)  Firm #1 has no debt

4)  Firm #2 has borrowed $1000 at 5%

b.  Payments by firms

Firm #1


Good Economy
Poor Economy
Payments to stockholders


Firm #2


Good Economy
Poor Economy
Payments to bondholders


Payments to stockholders


c.  Undoing corporate leverage

key => can undo a firm's leverage by purchasing both the firm's stocks and bonds
Strategy A => Buy firm #1's stock


Good Economy
Poor Economy
Payoff

Strategy B => Buy firm #2's stocks and bonds


Good Economy
Poor Economy
Payoff

Note:  

Result:  

1)  
2)  

3)  

4) 
=> 

d.  Creating own leverage

key => can create own leverage by borrowing on own.
Strategy C => buy firm #2's stock


Good Economy
Poor Economy
Payoff


Strategy D => borrow $1000 and buy firm #1's stock


Good Economy
Poor Economy
Payoff

Result:  

1)  
2)  

3)  

=> 

B.  Capital Structure's Impact on Stockholder Risk and Return

=> 

1.  Leverage & Risk

Let:

B = beta of bonds issued by the firm
S = beta of stock issued by the firm
A = beta of firm’s assets

B = market value of the firm's bonds

S = market value of the firm's stock

=> assume own all of securities issued by the firm

​P = 
=>  Since have claim to all of firm's assets => 
=> Substituting and solving for S:

S = 
=> 
2.  Leverage and required return (SML)

rS = rf + (rM - rf) S
Note:  r = required return

Substitute:

(1) S = A + 

 [A -  B]

(2) rA = rf + (rM - rf) A
(3) rB = rf + (rM - rf) B
Simplify:

rS = rA + 

 [rA - rB]

Proof (for the curious only):

rS = rf + (rM - rf) S
=> substituting S = A + 

 [A -  B]


= rf + (rM - rf) [A + 

 [A -  B]]

=> using distributive property


= [rf + (rM - rf) A] + 

 [(rM - rf) A - (rM - rf) B]

=> substitute rA = rf + (rM - rf) A; add and subtract rf

=  rA + 

 [(rf + (rM - rf) A) - ( rf + (rM - rf) B)]

=> substitute:  rA = rf + (rM - rf) A and rB = rf + (rM - rf) B

 = rA + 

 [rA - rB]

=> as increase debt, required return increases

3.  Leverage & expected return on equity

=> suppose investor owns all of firm's equity and debt

=> E(rP) = 
=> Since have claim on all of firm's assets, 
=> Substituting and solving for E(rS):

E(rS) = 

=>

Note:  Irrelevance follows from perfect capital markets

=> key to further analysis => determine impact of relaxing assumptions

III. Capital Structure & Firm Value w/ Corporate Taxes

A.  Basic Idea

B.  Modigliani and Miller Proposition I (w/ Corporate taxes)

Definitions:  

CFA = the perpetual pre-tax annual cash flow generated by the firm

TC = the corporate tax rate

CFU = the annual after-tax cash flow to an unlevered (has no debt) firm

CFL = the annual after-tax cash flow to a levered (has debt) firm

rB = interest rate on debt

B = dollar amount of debt issued by the firm

1.  After-tax CF of firms (Assume perpetuity that is all taxable)

a.  Unlevered firm (equity only) 

CFU = CF to S/H

= 
b.  Levered firm (debt and equity)

CFL = cash flow paid to S/H + CF paid to B/H

Note:  
2.  After-tax value of firms

VU = 

where rU = after-tax risk adjusted discount rate for all equity firm

VL =

=> M&M Prop I (w/ Taxes)

Note:  

=> 
3.  Optimal Capital Structure

4.  Problem:  
IV.  Personal Taxes

Key => 
A.  Miller's Model

VL = VU + 

 B

where:

TC = Corporate tax rate

TS= Personal tax rate on equity income

TB = Personal tax rate on regular income (including interest)

B = amount of debt issued by firm

Proof (in case interested)


CF to S/H = (CFA - rBB)(1 - TC)(1 - TS)


CF to B/H = rBB(1 - TB)


=> CF to all security holders = (CFA - rBB)(1 - TC)(1 - TS)+ rBB(1 - TB)



= CFA(1 - TC)(1 - TS) + rB(1-TB)

B


Since VU = 



and B = 




=> VL = VU + 

B

Possible relationships betweeen tax rates

1.  TS = TB​
=> 
=> 
Ex.  T C = .35, TB = .25, TS = .25
=> VL = 
2.  TS < TB
=> 

Ex.  TC= .35, TB  = .25, TS = .15
=> VL = 
Reasons that taxes on equity income might be less than debt income

1)  
2) 
Ex. Assume all income is taxed at 25% and that firm has $1,000,000 to distribute to stockholders
a)  if pay dividend, stockholders get to keep

b)  if distribute the $1,000,000 to stockholders by repurchasing shares, only the gain is taxable
Assume bought for $800,000 => only $200,000 is taxable income
=> Tax = 

=> Stockholders keep 
=> Effective tax rate = 

=> effective tax rate on equity is even lower if capital gains are only taxed at 15%

3.  (1 - TC)(1 - TS) = 1 - TB 

=> 
=> 

 = 
=> 
Conclusion:  
B.  Miller's Analysis

1.  Assumptions

1)  
2)  
Note:  Current top tax rates (2005)
1) top TB is 35%
2) Top marginal TC is 39%, but top average TC is 35%
2.  Analysis

1)  VL = VU + 

B = VU + 

B

=> 

2)  If firms are 100% equity financed => 
3)  Beyond some point, debt cannot be issued to tax exempt investors => 
Note:  
4)  Firms will continue to issue debt until 
[image: image1.wmf]
3. Another approach to Miller's analysis
Assumptions:  

1)  there is no risk and all investors demand a 5% after-tax (risk-free) return

2)  stockholders pay no taxes

3)  maginal tax rates for bondholders are:  0%, 20%, 35% and 40%

4)  the corporate tax rate is 35%

5) Assume firm generates $500 of pre-tax income and cash flow per year forever.

1]  Assume firm is 100% equity financed

=> after-tax proceeds to stockholders = 

=> value of stock = 

2]  Assume firm decides to sell bonds and use the proceeds to repurchase stock.  The firm promises to pay the bondholders $100 per year.

Case 1:  Bonds are issued to bondholders in 0% tax bracket.

=> after-tax proceeds to bondholders = 

=> value of bonds to bondholders = 

Note:  Pre-tax rate promised to bondholders = 
=> after-tax proceeds to remaining stockholders = 
=> value of stock = 
=> wealth of stockholders = 
=> change in stockholder wealth from issuing debt = 
Alternative approach:  

Value of the $100 to the stockholders = 

=> 
=> 
=> 

Case 2:  Bonds are issued to bondholders in the 20% tax bracket

=> after-tax proceeds to bondholders = 
=> value of bonds to bondholders = 

Value of the $100 to the stockholders is unchanged at $1300

=> 
=> 
Note:  Pre-tax return offered to bondholders = 
=> value of stock = $5200
Note:  the value of the stock is unaffected by the bondholder’s tax rate

=> wealth of stockholders = 
=> change in wealth from issuing debt (relative to no debt case) = 
=> 

Case 3:  Bonds are issued to bondholders in the 35% tax bracket

=> after-tax proceeds to bondholders = 
=> value of bonds to bondholders = 

=> 
=> 

Note:  Pre-tax return offered to bondholders = 

=> value of stock = $5200

=> wealth of stockholders = 

=> 

=> 
Case 4:  Bonds are issued to bondholders in the 40% tax bracket

=> after-tax proceeds to bondholders = 
=> value of bonds to bondholders = 

Alternative approach:  

=> 
=> 

Note:  Pre-tax return offered to bondholders = 

=> value of stock = $5200

=> wealth of stockholders = 
=> change in wealth from issuing debt (relative to no debt case) = 

=> 
4.  Conclusions

1)  
1b) 

2)  
3)  
V.  Costs of Debt

Key => 
Result => 
=> 
A.  Direct Costs of Financial Distress

=> 
1.  Bankruptcy - 
Note:  Bankruptcy does not mean liquidation
Chapter 7 => liquidiation

Chapter 11 => reorganization

2.  Bankruptcy costs - costs stemming from bankruptcy proceedings

Ex. 
3.  Impact on firm value

=> 
B.  Indirect Costs of Financial Distress

1.  Lost tax shields

=> modification of Miller's analysis

Key => 
Result => 
=> 
[image: image2.wmf]
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=> 
2.  Impaired ability to run business 

a.  
b.  
3.  Costs from S/H - B/H Conflict

a.  Examples of conflict:  risk shifting, underinvestment in positive NPV projects, dividends, increasing debt

b.  Response of bondholders:  covenants, monitoring, convertible debt, higher interest rates

Note:  

key points:

1)  

2)  

VI.  Other Theories of & Issues in Capital Structure Theory

A.  Pecking Order Theory

1.  Basic Idea

(1)  
Note:  

(2) 
2.  Implications

(1)  
(2)  
B.  Agency:  S/H - Mgt. Conflicts

1.  Basic Idea

Management has incentive to act in own interests rather than S/H

Ex.  Reduce effort, increase perks, overexpand (waste resources of firm)

2.  Debt helps resolve conflict:

1)  Takes discretionary cash out of mgt. hands through required debt servicing.

2) Allows for concentration of ownership in management's hands.

3)  Keeps management’s feet to the fire

VII.  Evidence on Capital Structure

1.  Average debt levels

2.  Stock prices and changes in capital structures

3.  Capital structure differences across industries

4.  Indentures

5.  Financial distress costs

VIII.  Deciding on a capital structure

1.  

2.  

3.  

=> 
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