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Expected Utility

Assume there are two possible states of nature. Precisely one of them will

occur.
x1 = wealth in state s;. 711= probability of state s;.
X, = wealth in state s,. 7To= probability of state s,.

Expected utility theory implies that the decision-maker’s preferences can
be represented by:

V(Xl,X2> = 7T1U(X1) + 7T2U(X2).
These preferences are additively separable between the states.

Motivation either s; or s; occurs but not both simultaneously. Hence there
is no scope for complementarity between consumption in the two states.
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Risk Aversion

Risk attitudes are represented by the curvature of the von-Neumann
Morgenstern utility function, u .

@ a concave utility function corresponds to risk-aversion

@ a convex utility function corresponds to risk-preference (or risk loving
behaviour).

@ a linear utility function corresponds to risk neutrality.

This is illustrated by the utility of wealth diagram, (on the following slides).

An individual has wealth £x with probability % or £y also with probability
1

5

Expected wealth = %x + %y.
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Concave utility

Recall an individual is risk-averse if and only if u is concave.

Definition
u is concave if for all x,y and m: 0 <t <1:

u(mx + (1= m)y) > mu(x) + (1 — m)u(y).

Properties of concave functions

@ uis concave if and only if u’(x) is decreasing in x.

@ u is concave if and only if u”(x) < 0.

u'(x) decreasing implies that the marginal utility of wealth is decreasing.

A fair gamble is rejected since the possible gains yield less extra utility
than the possible losses.
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Risk Loving - Convex Utility

utility

x4+ %y y wealth
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Debt and Equity

Assume that a firm has issued bonds which require it to make (total)
payments £D to bondholders. The loan is made under the terms of
the standard debt contract.

o If the firm's returns R > D then the firm pays D to bondholders.
o If the firm's returns R < D then the firm pays R to bondholders.

@ The only other security issued is equity.

@ Equity-holders have limited liability. Hence they cannot be required to
contribute additional funds to repay the debt.

@ Returns to debt are concave in earnings.

@ Returns to equity are a convex function of earnings.
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Return to debt

Lender's Debt holders are risk averse
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Return to equity

Equity
Earnings
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Conflict of interest

@ Shareholders are risk loving.
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Conflict of i

@ Shareholders are risk loving.

@ Their profits are a convex function of the firm’s returns.
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Conflict of interest

@ Shareholders are risk loving.
@ Their profits are a convex function of the firm’s returns.

@ Limited liability means that they receive all the rewards of risky
investments but their losses are limited.
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Conflict of interest

@ Shareholders are risk loving.
@ Their profits are a convex function of the firm’s returns.

@ Limited liability means that they receive all the rewards of risky
investments but their losses are limited.

@ However bondholders are risk-averse since their returns are a concave
function of the firm's earnings.
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Junior debt

@ In the case of default senior debtholders are paid first,

Lecture 2-Financial Structure 1



Junior debt

@ In the case of default senior debtholders are paid first,

@ once senior debt is paid, junior debt receives any remaining funds;
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@ In the case of default senior debtholders are paid first,

@ once senior debt is paid, junior debt receives any remaining funds;

@ junior debt is more risky than senior debt and therefore pays a higher
rate of return.
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@ In the case of default senior debtholders are paid first,

@ once senior debt is paid, junior debt receives any remaining funds;

@ junior debt is more risky than senior debt and therefore pays a higher
rate of return.

@ Consider a firm which, in addition to equity has promised to pay £ D
on senior debt.
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@ In the case of default senior debtholders are paid first,
@ once senior debt is paid, junior debt receives any remaining funds;

@ junior debt is more risky than senior debt and therefore pays a higher
rate of return.

@ Consider a firm which, in addition to equity has promised to pay £ D
on senior debt.

@ |t subsequently issues junior debt, which has contractual payments of
£ d next period.
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Other securities

@ Preferred Stock
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Other securities

@ Preferred Stock

@ Preferred stock receives a fixed payment.
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Other securities

o Preferred Stock
@ Preferred stock receives a fixed payment.

o If the payment is not made there is no default.
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Other securities

Preferred Stock
Preferred stock receives a fixed payment.

If the payment is not made there is no default.

No dividends can be paid on equity if the payment on preferred stock
is not made.
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Other securities

Preferred Stock
Preferred stock receives a fixed payment.

If the payment is not made there is no default.

No dividends can be paid on equity if the payment on preferred stock
is not made.

Convertible Debt
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Other securities

Preferred Stock

Preferred stock receives a fixed payment.

If the payment is not made there is no default.

No dividends can be paid on equity if the payment on preferred stock
is not made.

Convertible Debt

Is debt, which can be exchanged for equity at a predetermined
conversion rate. At the discretion of the person holding the security.
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Modigliani - Miller Theorem

@ In a world with no market distortions:
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Modigliani - Miller Theorem

@ In a world with no market distortions:

@ 1st Modigliani-Miller Theorem. The Changes in the Debt-Equity ratio
cannot affect the value of the firm;
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Modigliani - Miller Theorem

@ In a world with no market distortions:

@ 1st Modigliani-Miller Theorem. The Changes in the Debt-Equity ratio
cannot affect the value of the firm;

@ Tax Allowing for the corporate income tax, a levered firm is worth
more
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Modigliani - Miller Theorem

@ In a world with no market distortions:

@ 1st Modigliani-Miller Theorem. The Changes in the Debt-Equity ratio
cannot affect the value of the firm;

@ Tax Allowing for the corporate income tax, a levered firm is worth
more

@ 2nd Modigliani-Miller Theorem, effects of changes in dividend policy.
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Modigliani - Miller Theorem Background

e In 1958:
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Modigliani - Miller Theorem Background

@ In 1958:
@ Returns on debt, 3-5%; Returns on equity, 15-20%.
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Modigliani - Miller Theorem Background

@ In 1958:
@ Returns on debt, 3-5%; Returns on equity, 15-20%.

@ The conventional wisdom was that a levered firm was worth more
because it had a lower cost of capital.
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Modigliani - Miller Theorem Background

@ In 1958:

@ Returns on debt, 3-5%; Returns on equity, 15-20%.

@ The conventional wisdom was that a levered firm was worth more
because it had a lower cost of capital.

@ In contrast Modigliani and Miller showed that it had the same value
as an all equity financed firm.
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@ Markets are competitive and there are no externalities.
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@ Markets are competitive and there are no externalities.

@ Any type of risk may be traded at market prices, i.e. there are perfect
insurance markets and/or complete asset markets.
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@ Markets are competitive and there are no externalities.

@ Any type of risk may be traded at market prices, i.e. there are perfect
insurance markets and/or complete asset markets.

@ All parties to trade have perfect information.
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Markets are competitive and there are no externalities.

Any type of risk may be traded at market prices, i.e. there are perfect
insurance markets and/or complete asset markets.

All parties to trade have perfect information.

Assume that the only securities, which Orms issue, are debt and
equity. Consider two firms, Firm 1 and Firm 2.
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Markets are competitive and there are no externalities.

Any type of risk may be traded at market prices, i.e. there are perfect
insurance markets and/or complete asset markets.

All parties to trade have perfect information.

Assume that the only securities, which Orms issue, are debt and
equity. Consider two firms, Firm 1 and Firm 2.

Let:
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Markets are competitive and there are no externalities.

Any type of risk may be traded at market prices, i.e. there are perfect
insurance markets and/or complete asset markets.

All parties to trade have perfect information.

Assume that the only securities, which Orms issue, are debt and
equity. Consider two firms, Firm 1 and Firm 2.

Let:
Tr =total value of F, F = 1,2.
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Markets are competitive and there are no externalities.

Any type of risk may be traded at market prices, i.e. there are perfect
insurance markets and/or complete asset markets.

All parties to trade have perfect information.

Assume that the only securities, which Orms issue, are debt and
equity. Consider two firms, Firm 1 and Firm 2.

Let:
Tr =total value of F, F = 1,2.

SF =market value of equity in firm F, F = 1,2. Br =market value of
bonds in firm F, F = 1,2.
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Markets are competitive and there are no externalities.

Any type of risk may be traded at market prices, i.e. there are perfect
insurance markets and/or complete asset markets.

All parties to trade have perfect information.

Assume that the only securities, which Orms issue, are debt and
equity. Consider two firms, Firm 1 and Firm 2.

Let:
Tr =total value of F, F = 1,2.

SF =market value of equity in firm F, F = 1,2. Br =market value of
bonds in firm F, F = 1,2.

Tr = Sk + Br.
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Modigliani-Miller Theorem

@ Theorem (1st Modigliani-Miller Theorem)
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Modigliani-Miller Theorem

@ Theorem (1st Modigliani-Miller Theorem)
@ Suppose that:

Chakravarty (SKKU) Lecture 2-Financial Structure 1



Modigliani-Miller Theorem

@ Theorem (1st Modigliani-Miller Theorem)
@ Suppose that:

e a firm's total returns, X, are unaffected by its financial decisions;
investors can borrow and lend on the same terms as firms;
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Modigliani-Miller Theorem

@ Theorem (1st Modigliani-Miller Theorem)
@ Suppose that:

e a firm’'s total returns, X, are unaffected by its financial decisions;
investors can borrow and lend on the same terms as firms;
e then, in equilibrium, the firm's debt-equity ratio cannot affect its value.
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Proof Consider two firms, Firm 1 and Firm 2, both of whose earnings
may be described by the same random variable X.

Firm 1 is all equity financed, T; = S;.
Firm 2 is levered, (i.e. it has issued debt), T, = B, + S,.
The total payment to shareholders in Firm 2 is, X — Bor.

r = market interest rate.
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Suppose, if possible, the levered firm has higher value, T, > T;.

Consider an investor who initially owns fraction « of the equity of Firm 2.
This portfolio yields returns a (X — Bor) .

@ Suppose (s)he sold this portfolio and borrowed £aB;.
@ He/she could buy fraction % of the equity in Firm 1.

@ This gives returns:
Ll S
St

:a(EX—BQr> >a (X —Bor).
Ty

@ This sequence of trades will give the investor a riskless profit. This
cannot happen in equilibrium.

@ Thus we may conclude T; > To.
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Now suppose that T, < T3.

Consider an investor who initially who owns fraction a of the equity of
Firm 1.
Returns = a X, Value = a T;.

Suppose instead the individual purchased fraction a% of shares in Firm 2

and zx%Bg bonds.
Cost —aT52+oc BQ—IX?I(SQ-FBz)—IXT To=aT;.
Returns = tX%(X — Byr) + zx%Bzr = a%X > aX.

Thus the investor has been able to get higher returns at the same cost.
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@ From the previous two slides we see that the only possibility is that
T = To.
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@ From the previous two slides we see that the only possibility is that
T = To.

@ There is complete separation between the real and financial sides of
the economy. Suppose that a firm increases its debt-equity ratio.
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@ From the previous two slides we see that the only possibility is that
T = To.

@ There is complete separation between the real and financial sides of
the economy. Suppose that a firm increases its debt-equity ratio.

@ All individuals have the same budget constraint.
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@ From the previous two slides we see that the only possibility is that
T = To.

@ There is complete separation between the real and financial sides of
the economy. Suppose that a firm increases its debt-equity ratio.

@ All individuals have the same budget constraint.

@ Therefore they will choose the same consumption bundles.
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From the previous two slides we see that the only possibility is that
T, = To.

There is complete separation between the real and financial sides of
the economy. Suppose that a firm increases its debt-equity ratio.

All individuals have the same budget constraint.
Therefore they will choose the same consumption bundles.

Likewise firms have no reason to change their production.
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From the previous two slides we see that the only possibility is that
T, = To.

There is complete separation between the real and financial sides of
the economy. Suppose that a firm increases its debt-equity ratio.

All individuals have the same budget constraint.
Therefore they will choose the same consumption bundles.
Likewise firms have no reason to change their production.

Since real variables are unchanged, the previous equilibrium prices will
still balance supply and demand.
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From the previous two slides we see that the only possibility is that
T, = To.

There is complete separation between the real and financial sides of
the economy. Suppose that a firm increases its debt-equity ratio.

All individuals have the same budget constraint.
Therefore they will choose the same consumption bundles.
Likewise firms have no reason to change their production.

Since real variables are unchanged, the previous equilibrium prices will
still balance supply and demand.

Thus all individuals are indigerent between the situation before and
after the firm changes its debt-equity ratio.
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From the previous two slides we see that the only possibility is that
T, = To.

There is complete separation between the real and financial sides of
the economy. Suppose that a firm increases its debt-equity ratio.

All individuals have the same budget constraint.
Therefore they will choose the same consumption bundles.
Likewise firms have no reason to change their production.

Since real variables are unchanged, the previous equilibrium prices will
still balance supply and demand.

Thus all individuals are indigerent between the situation before and
after the firm changes its debt-equity ratio.

The key point is that portfolios, which yield the same returns, must
have the same price in equilibrium.
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Tax and debt

o DEBT INTEREST CAN BE DEDUCTED FROM CORPORATE TAX,
BUT DIVIDENDS CANNOT. ASSUME:
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Tax and debt

e DEBT INTEREST CAN BE DEDUCTED FROM CORPORATE TAX,
BUT DIVIDENDS CANNOT. ASSUME:

e THE RETURNS OF FIRMS 1 AND 2 ARE GIVEN BY THE SAME
RANDOM VARIABLE X.
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Tax and debt

o DEBT INTEREST CAN BE DEDUCTED FROM CORPORATE TAX,
BUT DIVIDENDS CANNOT. ASSUME:

e THE RETURNS OF FIRMS 1 AND 2 ARE GIVEN BY THE SAME
RANDOM VARIABLE X.

e FIRM 1 100% EQUITY. FIRM 2 ISSUES B2 BONDS.
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Tax and debt

o DEBT INTEREST CAN BE DEDUCTED FROM CORPORATE TAX,
BUT DIVIDENDS CANNOT. ASSUME:

e THE RETURNS OF FIRMS 1 AND 2 ARE GIVEN BY THE SAME
RANDOM VARIABLE X.

e FIRM 1 100% EQUITY. FIRM 2 ISSUES B2 BONDS.

e UNDER THE SAME CONDITIONS AS THE MODIGLIANI-MILLER
THEOREM.
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Tax and debt

o DEBT INTEREST CAN BE DEDUCTED FROM CORPORATE TAX,
BUT DIVIDENDS CANNOT. ASSUME:

e THE RETURNS OF FIRMS 1 AND 2 ARE GIVEN BY THE SAME
RANDOM VARIABLE X.

e FIRM 1 100% EQUITY. FIRM 2 ISSUES B2 BONDS.

e UNDER THE SAME CONDITIONS AS THE MODIGLIANI-MILLER
THEOREM.

e Proposition: IF THERE IS A CORPORATE INCOME TAX LEVIED
AT RATE t THE LEVERED FIRM HAS GREATER TOTAL VALUE
BY AMOUNT tB2.
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Tax and debt

o DEBT INTEREST CAN BE DEDUCTED FROM CORPORATE TAX,
BUT DIVIDENDS CANNOT. ASSUME:

THE RETURNS OF FIRMS 1 AND 2 ARE GIVEN BY THE SAME
RANDOM VARIABLE X.

FIRM 1 100% EQUITY. FIRM 2 ISSUES B2 BONDS.

UNDER THE SAME CONDITIONS AS THE MODIGLIANI-MILLER
THEOREM.

Proposition: IF THERE IS A CORPORATE INCOME TAX LEVIED
AT RATE t THE LEVERED FIRM HAS GREATER TOTAL VALUE
BY AMOUNT tB2.

Remark: tB2 = CAPITALISED VALUE OF THE TAX DEDUCTION.
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Tax and debt

o DEBT INTEREST CAN BE DEDUCTED FROM CORPORATE TAX,
BUT DIVIDENDS CANNOT. ASSUME:

THE RETURNS OF FIRMS 1 AND 2 ARE GIVEN BY THE SAME
RANDOM VARIABLE X.

FIRM 1 100% EQUITY. FIRM 2 ISSUES B2 BONDS.

UNDER THE SAME CONDITIONS AS THE MODIGLIANI-MILLER
THEOREM.

Proposition: IF THERE IS A CORPORATE INCOME TAX LEVIED
AT RATE t THE LEVERED FIRM HAS GREATER TOTAL VALUE
BY AMOUNT tB2.

Remark: tB2 = CAPITALISED VALUE OF THE TAX DEDUCTION.

THE OPTIMAL FINANCIAL STRUCTURE OF THE FIRM IS 100%
DEBT.
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