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Review

Theorem (Fisher�s Separation Theorem)

In perfect capital markets, a �rm�s �nancing/investment decision and its
owner�s saving/consumption decision can be analyzed separately

1 The �rm�s objective is to maximize its market value, given its PPF.
2 The owner�s decision is to maximize utility, given his wealth.

Intuition:

Produce what the market values most

Reallocate consumption pro�le through capital markets
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Review

Importance of Modigliani-Miller:

Before MM: People didn�t pay much attention to corporate �nance

After MM: Theory proved that it was right not to do so

Created a benchmark for neoclassical investment theory (e.g.
Jorgenson)

BUT:

Casual observation suggests otherwise:

Wall Street makes a lot of money from changing �rms��nancial
structure

It took until the late 1970s to theoretically overturn the results
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Review

Theorem (Modigliani-Miller�s Irrelevance of Financial Structure)
The market value of a �rm is independent of its capital structure and is
given by capitalizing its expected return at the rate ρk appropriate to its
risk class:

Vj = Sj +Dj = X j/ρk

The average cost of capital to a �rm is independent of its capital structure
and is equal to the capitalization rate of a pure equity stream of its class:

X j
Sj +Dj

=
X j
Vj
= ρk

Intuition:
Private shareholders can obtain their preferred degree of leverage by
buying/selling bonds
Value of whole milk = value of cream + value of skim milk
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Modigliani-Miller Theorem 2

Intuition:

the more leverage, the riskier the stock of a �rm
! higher required return

θ

Xj

rDj

equity

debt
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Modigliani-Miller

Weighted average cost of capital:
According to proposition 1, the weighted average cost of capital (WACC)
always remains constant at ρk :

ρk = ij
Sj

Sj +Dj
+ r

Dj
Sj +Dj

To see this in our current notation, substitute de�nition of ij =
X j�rDj
Sj

:

ρk =
X j � rDj
Sj

� Sj
Sj +Dj

+ r
Dj

Sj +Dj
=
X j � rDj
Vj

+
rDj
Vj

=
X j
Vj

When �rm becomes more leveraged, the increase in ij compensates for the
addition of debt (r < ij ) to keep WACC constant
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Modigliani-Miller Theorem 3

Theorem (Modigliani-Miller�s Theory of Investment)
A �rm in class k will exploit an investment opportunity if and only if the
rate of return is larger or equal to ρk . This cut-o¤ point is una¤ected by
the type of security used to �nance the investment.

Example:

Cost of capital 10%, bond interest rate 4%, return on new investment
opportunity 8%

Shall the new opportunity be taken advantage of?
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Modigliani-Miller

Assumptions underlying MM:
1 Risk classes

used because expected utility framework not yet mainstream
BUT: MM also holds in traditional models.

2 Complete capital markets for investors
required for arbitrage argment

3 Perfect Information
one of the most heavliy contested issues:
! next lectures: models of credit rationing, equity rationing etc.

4 Absence of taxes
the tax deductability of interest makes debt �nance more attractive to
debt

5 Bankruptcy
If markets are complete, MM still holds
(see example next few slides)
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Modigliani-Miller

Macro perspective underlying Modigliani-Miller
suggests consolidation of �rm and household balance sheets:

Business Firms
Assets Liabilities
Capital Debt

Equity

Households
Assets Liabilities
Debt Net Worth
Equity

Consolidated Balance Sheet
Assets Liabilities
Capital Net Worth

Importance of irrelevance result:
"showing what doesn�t matter can also show, by implication, what does."
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Role of Bankruptcy in Lending Contracts

Example (loosely based on Stiglitz, 1969):

Case 1: No bankruptcy
Consumers�/investors�stochastic discount factor eM
Firm�s technology shock eA
The objective of both the �rm and the social planner is to solve

max
K

E
n eM � heAF (K )� (1+ r)Kio =

= max
K

E
h eMeAi F (K )� E h eM(1+ r)iK =

= max
K

AF (K )�K

where we de�ne A = E
h eMeAi as consumers�/investors�valuation of

the technology shock.

Note: decentralized equilibrium is socially e¢ cient
"lending rate" r = risk-free rate since repayment always occurs
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Role of Bankruptcy

Case 2: Possibility of bankruptcy
Question: Is �rms�choice of K still socially e¢ cient?

Lenders charge a risk-adjusted interest rate ra
Firm�s objective under limited liability is to solve

max
K
E
n eM �max h0, eAF (K )� (1+ ra)Kio

The �rm�s repayment is

eR = � (1+ ra)K if eAF (K ) � (1+ ra)KeAF (K ) if eAF (K ) � (1+ ra)K
Lenders demand a risk-adjusted interest rate ra s.t.

E
h eM eRi = 1

We can then re-write �rm�s objective as

max
K
E
n eM � heAF (K )� eRio = max

K
AF (K )�K
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Role of Bankruptcy

This solution coincides with the no-bankruptcy case/social planner case

Result: even with bankruptcy, �rms�choice of K is socially e¢ cient

Intuition:

Interest rate adjusts upwards as bankruptcy risk rises

In the decentralized equilibrium, ra always conveys the correct price
signal to the �rm, i.e. it accurately re�ects the social cost of funds
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