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Part One:
An Introduction
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1 An Overview

Introduction

Financial analysis has never been an exact science. Occasionally, the theoretical models upon which
it is based are even “bad” science. The root cause is that economic decisions undertaken in a real
world of uncertainty are invariably characterised by hypothetical human behaviour, for which there is
little empirical evidence. Thus, a financial model may satisfy a fundamental requirement of all theory
construction. It is based on logical reasoning. But if the objectives are too divorced from reality, or
underpinned by simplifying assumptions that rationalise complex phenomena, the analytical conclusions

may be invalid.
Nevertheless, all theories, whether bad or good, still serve a useful role.

o At worst, they provide a benchmark for future development to overcome their deficiencies,
which may require correction, or even a thorough revision of objectives.
o At best, they serve to remind us that the ultimate question is not whether a theory is an

abstraction of the real world. But does it work?

The purpose of this study is to illustrate the development of basic financial theory and what it offers,
with specific reference to the seminal work of two Nobel Prize economists who came to prominence in

the 1950s and have dominated the world of finance ever since:

Franco Modigliani (1918-2003)
Merton H. Miller (1923-2000)

The texts inspiration is based on readership feedback from my bookboon series, which welcomed
various explanations of Modigliani and Miller’s controversial hypothesis that identical financial assets
(for example, two companies, their individual shares, or capital projects) cannot be valued and traded

at different prices.
Many readers also mentioned that this application of the economic “law of one price”, which permeates
the series, concerning the irrelevance of dividend policy, capital structure and its portfolio theory

implications, should be published in a single volume to focus their studies.

I agree, whole-heartedly.
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All too often, throughout my academic career, I have observed that Modigliani and Miller’s body of work
is a “wall of worry” that finance students must climb when revising for examinations. Consequently, it is
frequently regarded as a topic best avoided (even though it crops up in different questions) and is soon

forgotten when they enter the real world of work.

If you don’t want to fall into this trap, let us therefore return to first principles and remind ourselves
of some significant developments in modern finance theory, which predate Modigliani and Miller,

concerning its objectives, assumptions and conclusions.

Having set the scene, we can then evaluate the positive theoretical contribution of Modigliani and Miller

(MM henceforth) to the academic debate and what it offers as a springboard for sound financial analysis.

As we shall discover, no one should doubt that MM’s original conclusions are logically conceived, given
their rigorous theoretical assumptions. The question we can then address in this text’s subsequent Exercise
companion is the extent to which MM’s theoretical conclusions still apply, once their basic assumptions

are relaxed to introduce greater realism and subsequent empirical research.

1.1 The Foundations of Finance: An Overview

Today, most theorists still begin their analyses of corporate investment and financial behaviour with the

following over-arching normative objective.

The maximisation of shareholders’ wealth, using ordinary share price (common stock) as a universal metric, based on a
managerial interpretation of their“rational”and “risk-averse” expectations (by which we mean the receipt of more money
rather than less, and more money earlier).

Management model shareholder expectations using the “time value of money” concept (the value of
money over time, irrespective of inflation) determined by borrowing-lending rates. Using net present
value (NPV) maximisation techniques, their strategy is to invest in a portfolio of capital projects that

delivers the “highest absolute profit at minimum risk”.
This model has a long-standing academic pedigree.
It begins with the “Separation Theorem” of Irving Fisher (1930) that assumes perfect capital markets,

characterised by perfect knowledge, freedom of information and “no barriers to trade” (for example,

innumerable investors, uniform borrowing-lending rates, tax neutrality and zero transaction costs).
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Subject to the constraint that management’s discount rate for project appraisal at least equals the
shareholders’ opportunity cost of capital (or desired return) to be earned elsewhere on comparable

investments of equivalent risk:

o The wealth and consumption (dividend) preferences of all shareholders are satisfied by the

managerial investment and financing policies of the company that they own.

By definition, because perfect markets are also efficient, whereby market participants (including

management) respond instantaneously to events as they unfold, it follows, that:

o Shares should always be correctly priced at their intrinsic true value.
o All shareholders earn a return commensurate with the risk of their investment and so wealth

is maximised.

Decades later, Fisher’s analysis and specifically the importance of his investment constraint, were
formalised by the “Agency Theory” of Jenson and Meckling (1976). They explained that even though

corporate (shareholder) ownership is divorced from managerial control:

The agent (management) motivated by self-preservation should always act in the best interests of the principal
(shareholder). Otherwise, any failure to satisfy shareholder expectations may result in their replacement.

The Efficient Market Hypothesis (EMH) of the Nobel Prize winning Laureate Eugene Fama (1965) also
lent further credence to Fisher’s Separation Theorem. As he observed, history tells us that capital markets
or not “perfect”. For example, access to information may incur costs and there are barriers to trade. But

if we assume that they are “reasonably efficient™:

The consequence of decisions undertaken by management on behalf of their shareholders (the agency principle) will
eventually be communicated to market participants. So, share price adjusts quickly but not instantaneously to a new
equilibrium value in response to “technical” and “fundamental” analyses of historical data, current events and trending
media news.

1.2 The Development of Financial Analysis

As a convenient benchmark for subsequent analyses and critiques of modern finance theory, all the texts

in my bookboon series begin with this idealised picture of market behaviour.

The majority of investors are rational and risk-averse, motivated by self-interest, operating in reasonably
efficient capital markets characterised by a relatively free flow of information and surmountable barriers

to trade.

If we also assume a world of certainty, where future events can be specified in advance, it follows that
investors can formally analyse one course of action in relation to another for the purpose of wealth

maximisation with confidence.
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For an all-equity firm financed by ordinary shares (common stock) summarised in Figure 1.1 below,
where the ownership of corporate assets is divorced from control (the agency principle), we can formally

define and model the normative goal of strategic financial management under conditions of certainty as:

o The implementation of optimum investment and financing decisions using net present value
(NPV) maximisation techniques to generate the highest money profits from all a firm’s projects
in the form of retentions and distributions. These should satisfy the firm’s existing owners (a
multiplicity of shareholders) and prospective equity investors who define the capital market,

thereby maximising share price.

The Capital Market The Company
FINﬁNCE ? ‘ »  INVESTMENT
| RETENTIONS
DISTRII;UTIONS < PROFIT

Figure 1.1: The Mixed Market Economy

Over their life, individual projects should eventually generate net cash flows that exceed their overall
cost of funds to create wealth. This future positive net terminal value (NTV) is equivalent to a positive

NPV, expressed in today’s terms, defined by the project discount rate using the time value of money.

Even when modern financial theory moves from a risk-free world to one of uncertainty, where more
than one future outcome is possible, this analysis remains the bedrock of rational investment behaviour.
Providing markets are reasonably efficient, all news (good or bad) is soon absorbed by the market,
such that:

o Short-term, you win some, you lose some.
o Long-term, the market provides returns commensurate with their risk.

o Overall, you cannot “beat” the market.
Without permanent access to “insider information” (which is illegal) investment strategies using “public”

information, such as share price listings, corporate and analyst reports, plus press and media comment,

represent a “fair” game for all (i.e. a martingale).
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As T have also illustrated throughout my bookboon series with reference to volatile, historical events:
from Dutch “tulip mania” (1637) to the 1929 and 1987 stock market crashes, the millennium dot.com
bubble, global financial meltdown (2008), subsequent Euro crises and the 2015 Dow Jones and FTSE
100 (Footsie) record highs:

Even the most sophisticated financial institutions and private investors, with the time, money, financial and fiscal
expertise to analyse all public information, have failed spectacularly to identify trends.

So, the only way foreword for uncertain investors is to accept that knowledge of the past (or even current
events) is no guide to future plans. It is already incorporated into the latest share price listings. And this

is where Fama’s EMH (op.cit.) provides a lifeline.

Taking his linear view of society, where “efficient markets have no memory” and participants lack perfect
foresight, it is still possible to define expected investor returns for a given level of risk, using the techniques

of “classical” statistical analysis (Quants).

Assuming a firm’s project or stock market returns are linear, they are random variables that conform to a
“normal” distribution. For every level of risk, there is an investment outcome with the highest expected
return. For every expected return there is an investment outcome with the lowest expected risk. Using
mean-variance analysis, the standard deviation calibrates these risk-return profiles and the likelihood
of them occurring, based on probability analysis and confidence limits. Wealth maximisation equals the
maximisation of investor utility using this trade-off, plotted as an indifference curve, which calibrates

the certainty equivalence associated with the maximisation of an investment’s expected NPV (ENPV).

According to Modern Portfolio Theory (MPT) and the pioneering work of Markowitz (1952), Tobin
(1958) and Sharpe (1963), if numerous investments are then combined into an optimum portfolio,
management (or any investor) can also plot an “efficiency frontier” using Quants and evaluate a new
investment’s inclusion into the mix, according to their risk-return profile (utility curve) relative to their

existing corporate portfolio, or the market as a whole.

If we now relax our all-equity assumption to introduce an element of cheaper borrowing (debt) into the
corporate financial mix, managerial policies designed to maximise shareholder wealth comprise two

distinct but nevertheless inter-related functions.

o The investment function, which identifies and selects a portfolio of investment opportunities
that maximise expected net cash inflows (ENPV) commensurate with risk.
o The finance function, which identifies potential fund sources (equity and debt, long or short)

required to sustain investments.
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Management’s task now extends beyond satisfying shareholder expectations. They need to evaluate the
risk-adjusted return for each capital source. Then select the optimum structure that will minimise their
overall weighted average cost of capital (WACC) as a discount rate for project appraisal. However, the

principles of investment still apply.

SUCCESS « FINANCE <«
INVESTMENT Success
PROFIT ____
l LOSS ——
Success
—bl Satisfy
market
needs ¢
v
A\ Success Failure Failure
Identify
 market
opportunities ;
Falilure
v
FAILURE

Figure 1:2: Corporate Economic Performance - Winners and Losers.
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Figure 1.2 distinguishes the “winners” from the “losers” in their drive to create wealth by summarising in
financial terms why some companies fail. These may then fall prey to take-over as share values plummet,

or even become bankrupt and disappear altogether.

« Companies engaged in inefficient or irrelevant activities, which produce losses (negative ENPV)
are gradually starved of finance because of reduced dividends, inadequate retentions and
the capital market’s unwillingness to replenish their borrowing, thereby producing a fall in

share price.

FINANCE Acquisition Disposition INVESTMENT
Equity —  of Funds — ° ofFunds T Fixed Assets
Retentions Current Assets
Debt

Current Liabilities

Objective Objective
Minimum Maximum Cash
Cost (WACC) Profit (ENPV)
Finance Function Investment Function
Objective
L Maximum

Share Price

Figure 1.3: Corporate Financial Objectives

Figure 1.3 summarises the strategic objectives of financial management relative to the inter-relationship
between internal investment and external finance decisions that enhance shareholder wealth (share price)

based on the law of supply and demand to attract more rational-risk averse investors to the company.

The diagram reveals that a company wishing to maximise its wealth using share price as a vehicle, must
create cash profits using ENPV as the driver. Management would not wish to invest funds in capital
projects unless their marginal yield at least matched the rate of return prospective investors can earn

elsewhere on comparable investments of equivalent risk.

In an ideal world, total cash profits from a portfolio of investments should exceed the overall cost of investment (WACC)
producing a positive ENPV, which not only covers all interest on debt but also yields a residual that satisfies shareholder
expectations, to be either distributed as a dividend, or retained to finance future profitable investments.
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1.3 Questions to Consider

So far so good: but what if capital markets are imperfect?

Information is not freely available and there are barriers to trade. Moreover, if a significant number
of market participants, including corporate management, financial institutions and private investors,
pursue their own agenda, characterised by short-term goals at the expense of long-run shareholder

wealth maximisation?

o Are shares still correctly priced?
o Are financial resources still allocated to the most profitable investment opportunities,

irrespective of shareholder consumption preferences?

In other words, are markets efficient once the agency principle breaks down and short-termism takes hold?

As all other texts in my bookboon series suggest, based on historical real-world volatility mentioned

earlier, perhaps they are not.

Post-modern theorists with cutting-edge mathematical expositions of “speculative” bubbles, “catastrophe”
theory and market “incoherence”, now hypothesise that classical statistical analyses (Quants) are
discredited. Investment prices and returns may be non-random variables and markets have a memory.
This “new finance” takes a non-linear view of society, which frequently dispenses with the assumption

that we can maximise anything.

Unfortunately, none of these models are yet sufficiently refined to provide market participants with
alternative guidance in their quest for greater wealth. This explains why the investment community
still clings to the time-honoured objective of shareholder wealth maximisation, based on Quants as a

framework for analysis.

Nevertheless, post-modernism serves a dual theoretical purpose mentioned at the outset.

o First, it reminds us that the foundations of traditional modern finance may sometimes be “bad
science” by which we mean that theoretical investment and financing decisions are all too often
based on simplifying assumptions without any empirical support.

o Second, it reveals why investors (sophisticated or otherwise) should always interpret
conventional statistical analyses of wealth maximisation behaviour with caution and not be

surprised if subsequent events invalidate their conclusions.
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The World of Modigliani and Miller An Overview

1.4 Fisher’s Legacy and Modigliani-Miller

Once a company has made an issue of ordinary shares and received the proceeds, management is neither
directly involved with their subsequent transactions on the capital market, nor the prices at which they are

transacted. These are matters of negotiation between prevailing shareholders and prospective investors.

In sophisticated, mixed market economies where ownership is divorced from control, the normative objective of modern
financial management is therefore defined by the maximisation of shareholder wealth, based on ENPV maximisation
using mean-variance analysis.

We examined these propositions by considering perfect (efficient) capital markets under conditions of
certainty with no barriers to trade, characterised by freedom of information, no transaction costs and
tax neutrality. According to Fisher’s Separation Theorem, Jenson and Meckling’s Agency Theory and
the EMH of Fama (op.cit):

An all-equity firm can justify retained earnings to finance future investments, rather than pay a current dividend, if their
marginal return on new projects at least equals the market rate of interest that shareholders could obtain by using
dividends to finance alternative investments of equivalent business risk elsewhere.
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Even if markets are uncertain, providing they are still efficient, rational, risk-averse shareholders should
support such behaviour. It cannot detract from their wealth, because at any point in time, retentions
and dividends are perceived as perfect economic substitutes. What they lose through dividends foregone,
they expect to receive through increased equity value (capital gains) generated by internally financed

projects discounted at their required opportunity rate of return.

And this is where MM first contribute to our analysis.

According to their dividend irrelevancy hypothesis (1961) explained in Chapter Four, when shareholders

need to replace a missing dividend to satisfy their consumption preferences, the solution is simple.

o Shareholders can create a home-made dividend by either borrowing an equivalent amount at
the same rate as the company, or sell shares at a price that reflects their earnings and reap the

capital gain.

Since the borrowing (discount) rate is entirely determined by the business risk of investment (the
variability of future earnings) and not financial risk (the pattern of dividends), the firm’s distribution

policy is trivial.

« Dividend decisions are concerned with what is done with earnings but do not determine the

risk originally associated with the quality of investment that produces them.

To set the scene for MM, let us therefore consider a simple example that clarifies the inter-relationship
between shareholder wealth maximisation, the supremacy of investment policy and the irrelevance of

dividend (financial) policy, given the assumptions of a perfect market.

Review Activity

Suppose a company has issued ordinary shares (common stock) which generate a net annual cashflow of £1 million
in perpetuity to be paid out as dividends. The market rate of interest and corporate discount rate commensurate with
the degree of risk is 10 percent.

The capitalisation of this constant dividend stream (a formula with which you should be familiar) defines a total
equity value:

V; =£1 million/0.10 = £10 million
The company now intends to finance a new project of equivalent risk by retaining the next dividend to generate a net
cash inflow of £2 million twelve months later, paid out as an additional dividend. Thereafter a full distribution policy

will be adhered to.

Required:

Is management correct to retain earnings and would you invest in the company?
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An Indicative Outline Solution

The data provides an opportunity to review your knowledge of the investment and financial criteria that
underpin the normative objective of shareholder wealth maximisation, using NPV maximisation as a
determinant of share price.

o The Optimum Dividend-Retention Policy

The first question we must ask ourselves is whether the incremental investment financed by the non-

payment of a dividend affects the shareholders adversely?

We can present the managerial decision in terms of the revised dividend stream:

t, t, t, t, t,

£ million £ £ £ £ £

Existing dividends 1 1 1 1
Project cash flows (1) 2 -

Revised dividends - 3 1 1

If we now compare total equity value using the discounted value of future dividends:

V; (existing) = £1 million / 0.10 = £10 million
V; (revised) = £3 million / (1.1)* + (£1 million / 0.10) / (1.1)> = £10.744 million

Once the project is accepted, the present value (PV) of the firm’s equity capital will rise and the
shareholders will be £744,000 better off with a revised dividend stream.

Perhaps you need to pause here, because the application of the discounted cashflow (DCF) formula to
the new valuation of the dividends requires explanation. If so, take time out to revise your understanding
of its rationale before we proceed.

o Net Present Value (NPV) Maximisation

If you are comfortable with DCF analysis, we can determine the same wealth maximisation decision

without even considering the fact that the pattern of dividends has changed, thereby proving the veracity
of Fisher’s Separation Theorem and the MM dividend irrelevancy hypothesis quite independently.
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The World of Modigliani and Miller An Overview

The increase in total value is simply the new project’s net present value (NPV). This is proven by

implementing the corporate DCF capital budgeting model, with which you are familiar:

NPV = (£1million) + £2 million = £744,000
1.1 (1.1)?

In our example, the shareholders simply relinquish their next dividend and gain an increase in the
subsequent value of their ordinary shares from £10,000,000 to £10,744,000.

Conclusions

o Inaperfect capital market, where the firm’s investment decisions can be made independently of
the consumption decisions of shareholders, NPV project maximisation represents shareholder
wealth maximising behaviour.

« It is the investment decision that has determined the value of equity and not the financing

(dividend) decision.
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1.5 Summary and Conclusions

The remainder of this study is designed to complement and develop your understanding of the normative
shareholder wealth maximisation objective, within the context of modern finance theory and MM’s

pivotal “law of one price”.

It extends beyond all-equity firms, dominated by the irrelevance of dividend policy relative to corporate
value, into a world of corporate borrowing (leverage) and a multiplicity (portfolio) of investments. And

as we shall discover, MM'’s basic position is entirely consistent.

The overall cut-off rate for investment and corporate value are independent of financial structure. Just like dividend-
retention policies, companies agonising over whether to issue debt or equity are wasting their time.

Like my previous bookboon texts, some topics will focus on financial numeracy and mathematical
modelling. Others will require a literary approach. The rationale is to vary the pace and style of the
learning experience. It not only applies mathematics and accounting formulae through a series of
Activities (with outline solutions) some of which are sequential, but also develops your own arguments

and a critique of the subject as a guide to further study.
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Part Two:
The Dividend Decision
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The World of Modigliani and Miller How to Value a Share

2 How to Value a Share

Introduction

Part One surveyed the development of modern finance theory, based on Fisher’s Separation Theorem
(1930) with specific reference to the Investment Decision, to illustrate why a preponderance of academics
and analysts still support the normative objective of shareholder wealth maximisation. Based on
management’s expected NPV (ENPV) maximisation of all a firm’s projects and its impact on the market

price of equity, we explained how under certain conditions:

An all-equity firm can justify retained earnings to finance future investments, rather than pay a current dividend, if their
marginal return on new projects at least equals the market rate of interest that shareholders could obtain by using
dividends to finance alternative investments of equivalent business risk elsewhere.

Even if markets are uncertain, providing they are still efficient, rational, risk-averse shareholders should
support such behaviour. It cannot detract from their wealth, because at any point in time, retentions
and dividends are perceived as perfect economic substitutes. What they lose through dividends foregone,

they expect to receive through increased equity value (capital gains) generated by internally financed

projects discounted at their required opportunity rate of return.
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So far, so good: throughout Part One we accepted without question the fundamental assumption that

dividends and earnings are equally valued by investors who model share price. However:

« Ifdividends and retentions are not perfect economic substitutes, a firm’s distribution policy may
determine an optimum share price and hence share price maximisation, which runs counter

to the “dividend irrelevancy” hypothesis of Miller and Modigliani (1961).

Part Two now deals explicitly with MM and the Dividend Decision, namely its impact on current share
price and the market capitalisation of equity (i.e. shareholders’ wealth) determined by the consequence

of managerial financial policies to distribute or retain profits, which stem from their investment decisions.

The key to understanding stock market performance, used by investors to analyse these inter-relationships,
requires a theoretical appreciation of the relationship between a share’s value and its return (dividend or

earnings) using various models based on discounted revenue theory.

To set the scene, we shall keep this Chapter’s analysis simple by outlining the theoretical determinants
of share price, with particular reference to the capitalisation of a perpetual annuity using both dividend

and earnings yield formulae.

Detailed consideration of the MM controversy as to whether dividends or earnings are a prime determinant
of share value will then be covered in subsequent Chapters, with reference to their comprehensive critique

of the case for dividends presented by Myron J. Gordon (1962).

o According MM’s “law of one price” the current value of an all-equity firm is dependent upon
its investment strategy and independent of its dividend policy.

o The variability of earnings, (business risk) rather than how they are packaged for distribution
(financial risk) determines the shareholders’ desired rate of return (cost of equity) and

management’s cut-off rate for investment (project discount rate) and hence its share price.

Part Three (the Finance Decision) then introduces MM’s entirely consistent theory of capital structure
by relaxing our all-equity assumption to introduce an element of cheaper borrowing (debt) into the

corporate financial mix, premised on managerial policies designed to maximise shareholder wealth.

By reformulating the share valuation models of Part Two and introducing the pricing and return of
loan stock and other sources of finance, a managerial cut-off rate for project appraisal using an overall
weighted average cost of capital (WACC) will be derived. Given its assumptions and limitations, we shall
then consider the vexed question as to whether capital gearing (leverage) is a determinant of WACC and

total corporate value (the “traditional” view) or an irrelevance as MM hypothesise.
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Based on their arbitrage concept (1958) we shall arrive at two conclusions, which conform to MM’s

dividend irrelevancy position.

« Total corporate value (debt plus equity) represented by the expected NPV of a firm’s income
stream discounted at a rate appropriate to its business risk, should be unaffected by financial
risk associated with its mode of financing.

o Any rational debt-equity ratio should produce the same overall cut-off rate for investment

(WACC) equivalent to the cost of equity in an all-equity firm.

Part Four (the Portfolio Decision) establishes a final mathematical connection between MM’s “law of one
price” and Modern Portfolio Theory (MPT), with specific reference to the general Capital Asset Pricing
Model (CAPM) of William Sharpe (1963).

According to the CAPM and beta factor analysis, if different capital projects are combined into an
optimum portfolio, management can plot an “efficiency frontier” using Quants analysis and then select
further investments for inclusion into the existing asset mix, according to their desired risk-return profile

(utility curve).

As we shall discover, without debt in it capital structure, a company’s asset beta equals its equity beta
for projects of equivalent business risk. However, according to MM’s theory of capital structure and the

arbitrage process:

o Companies that are identical in every respect apart from their gearing should also have
identical asset beta factors because the variability of earnings is the same. These factors are
not influenced by financial risk.

+ So, just like WACC (relative to the cost of equity in an unlevered firm) the asset beta (equity
beta) of an all-equity company can be used to evaluate geared projects in the same class of

business risk without considering differences in financial structure.

2.1 The Capitalisation Concept

Discounted revenue theory defines an investment’s present value (PV) as the sum of its relevant periodic
cash flows (C,) discounted at an appropriate opportunity cost of capital, or rate of return (r) on alternative

investments of equivalent risk over time (n). Expressed algebraically:

I. PV, = IC/(1+r)"

t=1
The equation has a convenient property. If the investments annual return (r) and cash receipts (C)
are constant and tend to infinity, (C, = C, = C, = C, = C_) their PV simplifies to the formula for the

capitalisation of a constant perpetual annuity:

2. PV_=C/rC,/r
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The return term (r) is called the capitalisation rate because the transformation of a cash flow series
into a capital value (PV) is termed “capitalisation”. With data on PV_ and r, or PV_ and C, we can also

determine C, and r respectively. Rearranging Equation (2) with one unknown:
3. C =PV _xr

4. r=PV_/C

Activity 1

The previous PV equations are vital to your understanding of the various share valuation models that follow. If you are
unsure of their theory and application, then | recommend that you download Strategic Financial Management (SFM)
from the author’s bookboon series and read Chapters Two and Five before you continue.

Having completed this reading, you will also appreciate that shares may be traded either cum-div or ex-
div, which means they either include (cumulate) or exclude the latest dividend. For example, if you sell a
share cum-div today for P, the investor also receives the current dividend D,,. Excluding any transaction
costs, the investor therefore pays a total price of (D, + P,). Sold ex -div you would retain the dividend.

So, the trade is only based on current price (P,).

Excellent Economics and Business programmes at: X

W university of E AACSB
4% groningen b {\CCREDITED
N A

i

| .
| |
“The perfect start
of a successful,

| ., international career’
# »
i K HERE
Ay, o A CLIC

| to discover why both socially
and academically the University

of Groningen is one of the best
places for a student to be

I

L~

www.rug.nl/feb/education

28 Click on the ad to read more
Download free eBooks at bookboon.com



http://www.rug.nl/feb/bookboon?utm_source=AdBookboon&utm_medium=Bookboon&utm_campaign=130215Bookboon

This distinction between cum-div and ex-div is important throughout the remainder of our study because
unless specified otherwise, we shall adopt the time-honoured academic convention of defining the current

price of a share using an ex-div valuation.

2.2 The Capitalisation of Dividends and Earnings

Irrespective of whether shares are traded cum-div or ex-div, their present values can be modelled in a
variety of ways using discounted revenue theory. Each depends on a definition of future periodic income
(either a dividend or earnings stream) and an appropriate discount rate (either a dividend or earnings

yield) also termed the equity capitalisation rate.

For example, given a forecast of periodic future dividends (D,) and a shareholder’s desired rate of return

(K,) based on current dividend yields for similar companies of equivalent risk:

The present ex-div value (P)) of a share held for a given number of years (n) should equal the discounted sum
of future dividends (D,) plus its eventual ex-div sale price (P,) using the current dividend yield (K,) as a capitalisation rate

Expressed algebraically:
5. P,=[(D,/1+K)+(D,/1+K)*+...+(D, /1 +K)" ]+ (P /1+K)"
Rewritten and simplified, this defines the finite-period dividend valuation model:

6. Pp = Z DJ/(1+Ke)' + P /(1 +K)"
t=1
Likewise, given a forecast for periodic future earnings (E,) and a desired return (K based on current

earnings yields of equivalent risk:

The present ex-div value (P,) of a share held for a given number of years (n) equals the sum of future earnings (E,) plus
its eventual ex-div sale price (P,) all discounted at the current earnings yield (K,).

Algebraically, this defines the finite-period earnings valuation model:

7. Po = X E/(1+Ko)' + P /(1 +K)"

t=1
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Activity 2

We observed in Part One that a logical approach to financial analysis is to make simplifying assumptions that rationalise
its complexity. A classic example is the derivation of a series of dividend and earnings valuations, other than the finite
model. Some are more sophisticated than others, but their common purpose is to enable investors to assess a share’s
performance under a variety of conditions.

To illustrate the point, briefly summarise the theoretical assumptions and definitions for the following models based on
your reading of SFM (Chapter Five) or any other source material.

The single-period dividend valuation
The general dividend valuation
The constant dividend valuation

Then give some thought to which of these models underpins the data contained in stock exchange listings published
by the financial press worldwide.

We know that the finite-period dividend valuation model assumes that a share is held for a given number
of years (n). So, today’s ex div value equals a series of expected year-end dividends (D,) plus the expected
ex-div price at the end of the entire period (P,), all discounted at an appropriate dividend yield (K,) for

shares in that risk class. Adapting this formulation we can therefore define:

- The single-period dividend valuation model
Assume you hold a share for one period (say a year) at the end of which a dividend is paid. Its
current ex div value is given by the expected year-end dividend (D,) plus an ex-div price (P,)
discounted at an appropriate dividend yield (K).

- The general dividend valuation model
If a share is held indefinitely, its current ex div value is given by the summation of an infinite
series of year-end dividends (D,) discounted at an appropriate dividend yield (K,). Because the
share is never sold, there is no final ex-div term in the equation.

- The constant dividend valuation model
If the annual dividend (D,) not only tends to infinity but also remains constant, and the current

yield (K ) doesn’t change, then the general dividend model further simplifies to the capitalisation
of a perpetual annuity.
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2.3 The Capitalisation of Current Maintainable Yield

Your answers to Activity 2 not only reveal the impact of different assumptions on a share’s theoretical
present value, but why basic price and yield data contained in stock exchanges listings published by the

financial press and internet favour the constant valuation model, rather than any other.

Think about it. The derivation and analyses of current share prices based on future estimates of dividends,
ex-div prices and appropriate discount rates for billions of market participants, even over a single period

is an impossible task.

To avoid any forecasting weakness, characterised by uncertainty and to provide a benchmark valuation for
the greatest possible number, stock exchange listings therefore assume that shares are held in perpetuity
and the latest reported dividend per share will remain constant over time. This still allows individual
investors with other preferences, or information to the contrary, to model more complex assumptions
for comparison. There is also the added commercial advantage that by using simple metrics, newspaper

and internet stock exchange listings should have universal appeal for the widest possible readership.

Turning to the mathematics, given your knowledge of discounted revenue theory and the capitalisation
of a perpetual annuity (where PV = C / r) share price listings define a current ex- div price (P,) using

the constant dividend valuation model as follows:

8. P,=D, /K,
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Next year’s dividend (D) and those thereafter are represented by the latest reported dividend (i.e. a
constant). Rearranging terms, (K,) the shareholders desired rate of return (equity capitalisation rate) is

also a constant represented by the current yield, which is assumed to be maintainable indefinitely.
9. K.=D,/P,

2.4 The Capitalisation of Earnings

For the purpose of exposition, so far we have focussed on dividend income as a determinant of price
and value, with only passing reference to earnings. But what about shareholders interested in their total
periodic returns (dividends plus retentions) from corporate investment? They need to capitalise a post-
tax earnings stream (E,) such as earnings per share (EPS) and analyse its yield (K ). No problem: the
structure of the valuation models summarised in Activity 2 remains the same but E, is substituted for
D, and K, now represents an earnings yield, rather than a dividend yield. Thus, we can define a parallel

series of equations using:

The single-period, earnings valuation model
The finite-period, earnings valuation model
The general earnings valuation model

The constant earnings valuation model

Turning to stock exchange listings, the financial press and internet, we also observe that for simplicity

the publication of earnings data is still based on the capitalisation of a perpetual annuity.
10. P, = E, / K,
Next year’s earnings (E,) and those thereafter are represented by the latest reported profit (i.e. a constant).

Rearranging terms, (K ) the shareholders desired rate of return (equity capitalisation rate) is also a

constant represented by the current earnings yield, which is assumed to be maintainable indefinitely.

11. K,.=E, /P,

Review Activity

Having downloaded this text and perhaps others in my bookboon series, it is reasonable to assume that you can already
interpretaset of published financial accounts and share price data.To test your level of understanding for future reference,
select a newspaper of your choice and a number of companies from its stock exchange listings. Then use the data:

1. To explain the mathematical relationship between a company’s dividend and earnings yields and why the two
may differ.
2. To define earnings yields published in the financial press.
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An Indicative Outline Solution
1. The Mathematical Yield Relationship

Our discussion of efficient markets in Chapter One explained why a company’s shares cannot sell for

different prices at a particular point in time. So, it follows that:
12. P, =D, /K,=E, / K,

And if a company adopts a policy of full distribution (whereby D, =E)) then the equity capitalisation

rates for dividends and earnings, using a current maintainable yield (K,) must also be identical.
13.K,=D,/P,=K,=E, / P,

But what about the more usual situation, where a company retains a proportion of earnings for

reinvestment? By definition, the respective equity capitalisation rates (K ) must now differ because
14.K,=D, / P,<K,=E, / P,
Given Pjand D, <E,

As we shall discover in Chapter Three, there is a behavioural explanation for the relationship between the
two yields. For the moment, suffice it to say that there is also an underlying mathematical relationship.
For example, if a company’s current share price, latest reported dividend and earnings per share are
$100, $10 and $20 respectively, then because earnings cover dividends twice the dividend yield is half
the earnings yield (10 and 20 percent respectively).

This difference in yields is not a problem for investors who know what they are looking for. Some will
prefer their return as current income (dividends and perhaps the sale of shares). Some will look to earnings
that incorporate retentions (future dividends plus capital gains). Most will hedge their bets by combining
the two in share portfolios that minimise risk. So, their respective returns will differ according to their
risk-return profile. Which is why share price listings in newspapers worldwide focus on dividends and

earnings, as well as the interrelationship between the two measured by dividend cover.

2. The Yield and Price-Earnings (P/E) Ratio

Moving on to the second question posed by our Review Activity, if you are at all familiar with share price
listings published in the financial press, you will be aware of a convention that also enables investors to
avoid any confusion between dividend and earnings yields when analysing a share’s performance.

Given the current earnings yield:

11. K= E, / P,
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The equation’s terms can be rearranged to produce its reciprocal, the price-earnings (P/E) ratio.

15. P/E = P,/ E, = /K,

Unlike the earnings yield, which is a percentage return, the P/E ratio is a real number that analyses price as a multiple of
earnings.On the assumption thata firm’s current post tax profits are maintainable indefinitely, the ratio therefore provides
an alternative method whereby a company’s distributable earnings can be capitalised to establish a share’s value.

Because the two measures are reciprocals whose product always equals one, the interpretation of the
P/E is that the lower the number, the higher the earnings yield and vice versa. And because investors
are dealing with an absolute P/E value and not a percentage yield, there is no possibility of confusing a
share’s dividend and earnings performance when reading share price listings, articles or commentaries

from the press, media, analyst reports, or internet downloads.

Finally, having noted that low valuation multipliers correspond to high returns and that a number
multiplied by its reciprocal equal’s one: use Table 2.1 to confirm a perfect inverse relationship between a
share’s P/E and its earnings yield. Not only will this exercise be useful for future reference throughout

this text, but your future reading of the financial press should also fall into place.
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P/E = Po/E1 = 1/Ke 50 40 20 15 12 10 8 5 2

Yield =Ei /Py = K. 2 2.5 5 6.66 833 10 125 20 50

Table 2.1: The Relationship between the P/E Ratio and Earnings Yields

2.5 Summary and Conclusions

This Chapter has outlined the fundamental relationships between share valuation models and the

derivation of the cost of equity capital for the purpose of analysing stock market returns.

We set the scene by explaining the derivation of share valuation models using discounted revenue theory,
with reference to the capitalisation of a perpetual annuity. We noted that corresponding equity valuations

based on current dividend and earnings should be financially equivalent.

The relationship between an ex-div dividend and earnings valuation revealed why a few select metrics
(based on price, dividend yield, the P/E ratio and cover) published in the media encapsulate a company’s

stock market performance and provide a guide to future investment.

However, as we shall discover in later chapters, a share’s intrinsic value (price) is only meaningful if we
move beyond the mathematics and place it in a behavioural context. For example, given a company’s latest
reported dividend and profit figures, investors can use existing dividend yields and P/E ratios to place a
comparative value on that company’s shares. These can then be compared with its actual value (current
market price) to establish whether the company is either undervalued, equitable, or overvalued, relative
to the market for similar shares of equivalent risk. Needless to say, undervalued, rational investors buy,

equitable they hold, overvalued they sell.
But what motivates their trading decisions: is it the dividend policy of the firm, or its earning potential?
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3 The Role of Dividend Policy

Introduction

For simplicity, we have assumed that if shares are held indefinitely and future dividends or earnings per
share remain constant, their current ex-div price can be expressed using the capitalisation of a perpetual
annuity based on current dividend or earnings yields. This Chapter refines these constant valuation

models by considering two inter-related questions.

- What happens to current share price if forecast dividends or earnings are not constant in
perpetuity?
- When valuing a company’s shares, do investors value current dividends more highly than

earnings retained for future investment?

3.1 The Gordon Growth Model

Chapter One began with a discussion of investment principles in perfect capital markets characterised by
certainty. According to Fisher’s Separation Theorem (1930), it is irrelevant whether a company’s future
earnings are paid as a dividend to match shareholders’ consumption preferences at particular points
in time. If a company decides to retain profits for reinvestment, shareholder wealth will not diminish,

providing that:

- Management’s minimum required return on a project financed by retention (the discount rate,
r) matches the shareholders’ desired rate of return (the yield, K ) that they can expect to earn
on alternative investments of comparable risk in the market place, i.e. their opportunity cost
of capital.

- In the interim, shareholders can always borrow at the market rate of interest to satisfy their
income requirements, leaving management to invest current unpaid dividends on their behalf

to finance future investment, growth in earnings and future dividends.

From the late 1950s, Myron J. Gordon developed Fisher’s theory that dividends and retentions are
perfect substitutes by analysing the impact of different dividend and reinvestment policies (and their
corresponding yields and returns) on the current share price for all-equity firms using the mathematical

application of a constant growth formula.

What is now termed the Gordon dividend-growth model defines the current ex-div price of a share by capitalising next
year's dividend at the amount by which the shareholders’ desired rate of return exceeds the constant annual rate of
growth in dividends.
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Using Gordon’s original notation where K, represents the equity capitalisation rate; E, equals next
year’s post-tax earnings; b is the proportion retained; (1-b) E, is next year’s dividend; r is the return on

reinvestment and r multiplied by b equals the constant annual growth in dividends:
16. P,= (1-b) E,/ K, — rb subject to the proviso that K, > rb for share price to be finite.

Today, the equation’s notation is simplified in many Finance texts as follows, with D, and g representing

the dividend term and growth rate respectively, subject to the constraint that K, > g.
17.P,=D,/K, - g

In a certain world, Gordon confirms Fisher’s relationship between corporate reinvestment returns (r)
and the shareholders’ opportunity cost of capital (K,). Share price only responds to profitable investment
(business) opportunities and not changes in dividend (financial) policy because investors can always

borrow to satisfy their income requirements. To summarise the dynamics:

Shareholder wealth (price) will stay the same if r equals K,
Shareholder wealth (price) will increase if r is greater than K,

Shareholder wealth (price) will decrease if r is lower than K,
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To confirm the impact of retention-financed investment on share price defined by Gordon under conditions of certainty,
use the following data for Jovi plc with a full dividend distribution policy to establish its current share price.

Now recalculate price, with the same EPS forecast of 10 pence, assuming that Jovi revises its distribution policy. The
company reinvests 50 percent of earnings in projects with rates of return that equal its current dividend yield. Also
comment on your findings.

Activity 1

EPS 10 pence Dividend Yield 2.5%

Full Distribution (Zero Growth)

Without future injections of outside finance, a forecast EPS of 10 pence and a policy of full
distribution (dividend per share also equals 10 pence) Jovi currently has a zero growth rate.
Shareholders are satisfied with a 2.5 per cent yield on their investment. We can therefore
define the current share price, using either constant dividend or earnings valuations for
the capitalisation of a perpetual annuity, rather than a growth model, because they are all

financially equivalent.

P,=E,/K,=D, /K, =10 pence / 0.025 =D,/ K, - g = 10 pence / 0.025 - 0 = £4.00

Partial Distribution (Growth)

Now we have the same EPS forecast of 10 pence but a reduced dividend per share. 50 percent of
earnings are reinvested in projects with rates of return equal to the current equity capitalisation
rate (yield) of 2.5 percent.

According to Gordon, dividends will grow at a constant rate in perpetuity. Thus, Jovi’s revised
current ex-div share price is determined by capitalising next year’s dividend at the amount by
which the desired rate of return exceeds the constant annual growth rate of dividends.

Using Equations (16) or (17):

P,=(1-b)E,/K,-rtb=P,=D,/ K, - g=5 pence/ 0.025 - 0.0125 = £4.00

Commentary

Despite abandoning a constant share valuation in favour of the growth model to accommodate

a change in economic variables relating to dividends retention, reinvestment and growth, Jovi’s

share price remains the same.
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According to Gordon, this is because movements in share price relate to the profitability of corporate
investment opportunities and not alterations to dividend policy. So, if the company’s rate of return on

reinvestment (r) equals the shareholders’ yield (K,) price will not change. It therefore follows logically that:

Shareholder wealth (price) will only increase if r is greater than K,

Shareholder wealth (price) will only decrease if r is lower than K,

Activity 2

Can you confirm the Gordon model’s prediction that if K, = 2.5%, b = 0.5 but r moves from 2.5% to 4.0%, or down to
1.0%, then P, moves from £4.00 to £10.00 or £2.50 respectively?

3.2 Gordon’s ‘Bird in the Hand’ Model

Gordon’s initial analysis of share price determination depends absolutely on the assumption of certainty.
For example, our previous Activity data initially defined a constant equity capitalisation rate (K,
equivalent to a managerial assessment of a constant return (r) on new projects financed by a constant
retention (b). This ensured that wealth remained constant (effectively Fisher’s Separation Theorem). We
then applied this mathematical logic to demonstrate that share price and hence shareholder wealth stays

the same, rises or falls only when:

K= K>rK <r

But what if the future is uncertain?

According to Gordon (1962) rational, risk averse investors should prefer dividends earlier, rather than
later (a “bird in the hand” philosophy) even if retentions are more profitable than distributions (i.e. r >
K,). From period to period, they should also prefer high dividends to low dividends. Thus, shareholders
will discount near dividends and higher payouts at a lower rate, which is dated (K_). In other words,
they require a higher overall average return on equity (K ) from firms that retain a higher proportion of

earnings, with obvious implications for share price. Expressed mathematically:
K=f(K,<K,<...K,,)
The equity capitalisation rate is no longer a constant but an increasing function of the timing and size of

a dividend payout. So, an increased retention ratio results in a rise in the discount rate (dividend yield)

and a fall in the value of ordinary shares:
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To summarise Gordon’s plausible uncertainty hypothesis, where dividend (financial) policy, rather than

investment (business) policy, determines share price:

The lower the dividend, the higher the risk and the higher the yield, the lower the price.

Review Activity

According to Gordon, the theoretical policy prescription for an all-equity firm in a world of uncertainty is unambiguous.

+ Maximise the dividend payout ratio and you minimise the equity capitalisation rate, which maximises share
price and hence shareholder wealth.

But from 1959 to 1963 Gordon published a body of theoretical and empirical work using real world stock market data
to prove his “bird in the hand philosophy” with conflicting statistical results.

To understand why, analyse the two data sets below for Jovi plc in a world of uncertainty. The first represents a full
dividend policy distribution. The second reflects a rational managerial decision to retain funds, since the company’s
return on investment exceeds the shareholders’increased capitalisation rate (Fisher’s theorem again).

1. Explain why the basic requirements of the Gordon growth model under conditions of uncertainty are satisfied.
2. Confirm whether the corresponding share prices are positively related to the dividend payout ratio, as
Gordon predicts.
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Dividend Policy, Growth and Uncertainty
Forecast EPS Retention Dividend Payout Return on Growth Rate Overall Shareholder
Rate Investment Returns
E, (b) (1-b) r rb=g K.
£0.10 0 1.0 - - 0.025
£0.10 0.5 0.5 0.075 0.0375 0.050

An Indicative Outline Solution
1. The Basic Requirements

Under conditions of certainty Gordon asserts that movements in share price relate to the profitability of
corporate investment and not dividend policy. However, in a world of uncertainty the equity capitalisation
rate is no longer a constant but an increasing function of the timing of dividend payments. Moreover,

an increase in the retention ratio results in a further rise in the periodic discount rate.

So far so good, since our data set satisfies these requirements. Moving from full distribution to partial
distribution elicits a rise in K, even though withholding dividends to finance investment accords with
Fisher’s wealth maximisation criterion (r > K) and also satisfies the mathematical constraint of the
Gordon growth model (K, > rb).

2. Has Share Price Fallen with Dividend Payout?

Rational, risk averse investors may prefer their returns in the form of dividends now, rather than later (a
“bird in the hand” philosophy that values them more highly). But using the two data sets, which satisty
all the requirements of the Gordon model under conditions of uncertainty, reveals that despite a change

in dividend policy, share price remains unchanged!

Uncertainty, Differential Dividend and Growth Rates with a Uniform Price: P,= (D,/K.-g) = £4.00

Forecast EPS Retention Dividend Payout Return on Growth Rate  Overall Shareholder
Rate Investment Returns
E, (b) (1-b) 6] tb=g Ke
£0.10 0 1.0 - - 0.025
£0.10 0.5 0.5 0.075 0.0375 0.050
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33 Summary and Conclusions

The series of variables in the previous table were deliberately chosen to ensure that share price remained
unchanged. But the important point is that they all satisfy the requirements of Gordon’s model, yet

contradict his prediction that share price should fall.

Moreover, it would be just as easy to provide another data set that satisfies these requirements but produces
a rise in share price. No wonder Gordon and subsequent empirical researchers have often been unable

to prove with statistical significance that real world equity values are:

Positively related to the dividend payout ratio
Inversely related to the retention rate

Inversely related to the dividend growth rate

Explained simply, Gordon confuses dividend policy (financial risk) with investment policy (business
risk). For example, an increase in the dividend payout ratio, without any additional finance, reduces a

firm’s operating capability and vice versa.
Using Equation (17)
P,=D,/K -g

The weakness of Gordon’s hypothesis is obvious. Change D,, then you change K, and g. So, how do
investors unscramble their differential effects on price (P,) when all the variables on the right hand side

of the equation are now affected? And in our example, cancel each other out!

For the moment, suffice it to say that Gordon encountered a very real world problem when testing his
theoretical model empirically. What statisticians term multicolinearity. Fortunately, as we shall discover,
two other academic researchers (Modigliani and Miller) were able to provide the investment community

with a more plausible explanation of the determinants of share price behaviour.
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4 MM and Dividends

Introduction

Under conditions of certainty, the Gordon growth model (P,= D /K - g) reveals why share price
movements relate to the nature of a company’s profitable investment opportunities (business risk) and
not variations in its dividend policy (financial risk). In a world of uncertainty, Gordon (1962) then
explains how price becomes a function of dividends. Rational, risk-averse investors prefer their returns

in the form of dividends now, rather than later (a “bird in the hand” philosophy).

The purpose of this Chapter is to evaluate an alternative hypothesis developed by the joint Nobel Prize
winning economists, Franco Modigliani and Merton H. Miller (MM henceforth). Since 1961, their views
on the irrelevance of dividend policy when valuing shares based on the economic “law of one price” have

dominated the subsequent development of modern finance.

4.1 The MM Dividend Hypothesis

MM criticise the Gordon growth model under conditions of uncertainty supported by a wealth of
subsequent empiricism, notably the consultancy work of Joel M. Stern and G. Bennett Stewart 111
(Stern-Stewart) referenced by the author in Chapters Eight of Strategic Financial Management (2008)
and its Exercise companion (2009). According to MM and their proponents, dividend policy is not a
determinant of share price in reasonably efficient markets because dividends and retentions are perfect

economic substitutes.

If shareholders forego a current dividend to benefit from a future retention-financed capital gain, they can still create
their own home made dividends to match their consumption preferences by the sale of shares or personal borrowing
and be no worse off.

If a company chooses to make a dividend distribution, it too, can still meet its investment requirements by a new issue
of equity, rather than retained earnings. So, the effect on shareholders’ wealth is also neutral.

Consequently, businessrisk, rather than financialrisk, defines allinvestors and management need to know about corporate
economic performance.

Theoretically and mathematically, MM have no problem with Gordon under conditions of certainty. Their
equity capitalisation rate (K,) conforms to the company’s class of business risk. So, as Fisher predicted
(1930) share price is a function of variations in profitable corporate investment and not dividend policy.

But where MM depart company from Gordon is under conditions of uncertainty.
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The World of Modigliani and Miller MM and Dividends

Aswe concluded in Chapter Three, Gordon confuses dividend policy with investment policy. For example,
an increase in the dividend payout ratio, without any additional finance, reduces a firms operating
capability and vice versa. MM also assert that because uncertainty is non-quantifiable, it is logically
impossible to capitalise a multi-period future stream of dividends, where K < K, < K, ...efc. according

to the investors’ perception of the unknown, as Gordon recommends.
MM therefore define a current ex-div share price using the following one period model, where K_equals
the shareholders’ desired rate of return (capitalisation rate) relative to the “quality” of a company’s

periodic earnings (class of business risk). The greater their variability, the higher the risk, the higher

K., the lower the price and vice versa.
(18) P,=D,+ P,/ 1+ K,

MM then proceed to prove that for a given investment policy of equivalent business risk (where K remains

constant) a change in dividend policy cannot alter current share price (P,) because:

The next ex-div price (P,) increases by a corresponding reduction in (D,) and vice versa.

> Apply now

REDEFINE YOUR FUTURE
AXA GLOBAL GRADUATE
PROGRAM 2015

redefining / standards M

o
S
S
17}
=
S
=
S
S
s}
e
o
©

dg

44 Click on the ad to read more

Download free eBooks at bookboon.com


http://s.bookboon.com/AXA

Activity 1

To illustrate MM's dividend irrelevancy hypothesis, let us reinterpret the stock exchange data for Jovi plc, initially applied
to Gordon’s growth model in Chapter Three.

- With an EPS of 10 pence a full dividend distribution policy and yield of 2.5 per cent, establish Jovi's current ex-
div share price using Equation (18).

- Now recalculate this price, with the same EPS forecast of 10 pence, assuming that Jovi revises its dividend policy
to reinvest 100 percent of earnings in future projects with rates of return that equal its current yield.

With a policy of full dividend distribution, MM would define:
(18) P,=D,+ P,/ 1+ K, =£0.10 + £4.00 / 1.025 = £4.00

Refer back to Chapter Three and you will discover that this ex-div price is identical to that established
using the Gordon growth model.

Turning to a policy of nil distribution (maximum retention) where profits are reinvested in projects of

equivalent business risk (i.e. 2.5 per cent):
(18) P,=D,+ P,/ 1 + K = £0 + £4.10 / 1.025 = £4.00

According to MM, because the managerial cut-off rate for investment still equals K, the ex-div price rise

matches the fall in dividend exactly, leaving P, unchanged.
You might care to confirm that using the Gordon growth model from the previous Chapter:
(17)P,=D,/K,-g=0

In other words, if a company does not pay a dividend, which is not unusual (particularly for high-tech,

growth firms), it is impossible to determine a share price.

4.2 The MM Hypothesis and Shareholder Reaction

You will also recall from Chapter Three that even if Gordon’s model is mathematically definable
(K,>g and D,>0) he argues that a fall in dividends should produce a rise in the equity capitalisation rate,

causing share price to fall. However, MM reject this argument.

If a company’s reduction in dividends fails to match shareholders’ expectations, they can always create home-made
dividends by selling part of their holdings (or borrowing) to satisfy their consumption preferences, without affecting
their overall wealth.
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To understand MM’s proposition, let us develop the data from Activity 1 using Equation (18) assuming
that the number of shares currently owned by an individual shareholder is defined by (n) to represent
their holding.

(19) nP,=nD,+ nP,/ 1 + K,

Activity 2

Assume you own a number of shares (n = 10,000) in Jovi plc and expect an initial managerial policy of full dividend
distribution. From the previous Activity and Equation (19) it follows that your current stock of wealth is worth:

nP,=nD,+ NP,/ 1+ K, = £1,000 + £40,000 / 1.025 = £40,000

Now assume that the firm withholds all dividends for reinvestment. What would you do, if your income requirements
(consumption preferences) equal the dividend foregone (£1,000)?

According to MM, the ex-div price should increase by the reduction in dividends. So, your holding is

now valued as follows, with no overall change:

(19) nP,=nD,+ nP,/ 1 + K_ = £0 + £41,000 / 1.025 = £40,000
However, you still need to satisfy your income preference for £1,000 at time period one.

So, why not sell 250 shares for £41,000 / 10,000 at £4.10 each?
You now have £1,025, which means that you can take the income of £1,000 and reinvest the balance of
£25 on the market at your desired rate of return (K =2.5%). And remember you still have 9,750 shares
valued at £4.10.
To summarise your new stock of wealth:

Shareholding 9,750: Market value £39,975: Homemade Dividends £1,000: Cash £25

Have you lost out?

According to MM, of course not, since future income and value are unchanged:

£
nP;=9,750 x £4.10 39,975
Cash reinvested at 2.5% 25
Total Investment 40,000

Total annual return at 2.5% 1,000
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The World of Modigliani and Miller MM and Dividends

MM conclude that if shareholders do not like the heat they can get out of the kitchen by selling an appropriate proportion
of their holdings, borrowing (or lending) to match their consumption (income) preferences.

43 The MM Hypothesis: A Corporate Perspective

Let us move from the shareholder to the company and what is regarded as the proof of MM’s dividend
irrelevancy hypothesis. Usually, it is lifted verbatim from the mathematics of their original article (1961)
and relegated to an Appendix in the appropriate chapter of many financial texts, with little, if any,
numerical exposition. As I mentioned in Chapter One, this explains why finance students are often left

confused when revising for examinations and soon forget MM when they enter the real world of work.

To remedy this situation, let us it examine and apply the equations of MM’s proof in detail (using their

notation) with reference to the previous data for Jovi plc.

According to MM, dividends and retentions are perfect economic substitutes, leaving shareholder wealth unaffected by
changes in distribution policy. For its part too, a firm can resort to new issues of equity to finance any shortfall in its
investment plans without compromising its current ex-div price.
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