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History, 1

» 1906. Bachelier. Brownian motion (random walk) in the bourse.

> Pre 1950. Analyze securities one by one. Focus on picking winners.
Concentrate holdings to maximize returns.

» 1952. Markowitz: Diversification and Portfolio Risk. Diversification
reduces risk.

» 1958. Tobin: Shifts focus from security selection to portfolio
structure.

» 1961. Miller/Modigliani A firm’'s value is unrelated to its dividend
policy.

» 1963. Mandelbrot finds ‘fat tails’ in cotton prices.

» 1964. Sharpe. Single-Factor Asset Pricing Risk/Return Model
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History, 2

» 1965. Samuelson. Market prices are the best estimates of value.
Price changes follow random patterns. Future share prices are
unpredictable.

A. Godin (UL) Zombie Theories of Finance



History, 2

» 1965. Samuelson. Market prices are the best estimates of value.
Price changes follow random patterns. Future share prices are
unpredictable.

» 1966. Fama. Efficient markets hypothesis. Investors cannot identify
superior stocks using fundamental information or price patterns.

A. Godin (UL) Zombie Theories of Finance 6 /34



History, 2

» 1965. Samuelson. Market prices are the best estimates of value.
Price changes follow random patterns. Future share prices are
unpredictable.

» 1966. Fama. Efficient markets hypothesis. Investors cannot identify
superior stocks using fundamental information or price patterns.

» 1968. Jensen. First studies of mutual funds (Jensen) and of
institutional plans (A.G. Becker Corp.) indicate active managers
underperform indices.

A. Godin (UL) Zombie Theories of Finance 6 /34



History, 2

» 1965. Samuelson. Market prices are the best estimates of value.
Price changes follow random patterns. Future share prices are
unpredictable.

» 1966. Fama. Efficient markets hypothesis. Investors cannot identify
superior stocks using fundamental information or price patterns.

» 1968. Jensen. First studies of mutual funds (Jensen) and of
institutional plans (A.G. Becker Corp.) indicate active managers
underperform indices.

» 1971. Mutual Funds/Wells Fargo

A. Godin (UL) Zombie Theories of Finance 6 /34



History, 2

» 1965. Samuelson. Market prices are the best estimates of value.
Price changes follow random patterns. Future share prices are
unpredictable.

» 1966. Fama. Efficient markets hypothesis. Investors cannot identify
superior stocks using fundamental information or price patterns.

» 1968. Jensen. First studies of mutual funds (Jensen) and of
institutional plans (A.G. Becker Corp.) indicate active managers
underperform indices.

» 1971. Mutual Funds/Wells Fargo

» 1972. Black Scholes option pricing

A. Godin (UL) Zombie Theories of Finance 6 /34



History, 2

>

1965. Samuelson. Market prices are the best estimates of value.
Price changes follow random patterns. Future share prices are
unpredictable.

1966. Fama. Efficient markets hypothesis. Investors cannot identify
superior stocks using fundamental information or price patterns.
1968. Jensen. First studies of mutual funds (Jensen) and of
institutional plans (A.G. Becker Corp.) indicate active managers
underperform indices.

1971. Mutual Funds/Wells Fargo

1972. Black Scholes option pricing

1977. Osborne. Birth of econophysics.

A. Godin (UL) Zombie Theories of Finance 6 /34



History, 2

>

1965. Samuelson. Market prices are the best estimates of value.
Price changes follow random patterns. Future share prices are
unpredictable.

1966. Fama. Efficient markets hypothesis. Investors cannot identify
superior stocks using fundamental information or price patterns.

1968. Jensen. First studies of mutual funds (Jensen) and of
institutional plans (A.G. Becker Corp.) indicate active managers
underperform indices.

1971. Mutual Funds/Wells Fargo

1972. Black Scholes option pricing

1977. Osborne. Birth of econophysics.

1980s. Mathematical finance conquers Wall Street

A. Godin (UL) Zombie Theories of Finance 6 /34



History, 2

>

1965. Samuelson. Market prices are the best estimates of value.
Price changes follow random patterns. Future share prices are
unpredictable.

1966. Fama. Efficient markets hypothesis. Investors cannot identify
superior stocks using fundamental information or price patterns.

1968. Jensen. First studies of mutual funds (Jensen) and of
institutional plans (A.G. Becker Corp.) indicate active managers
underperform indices.

1971. Mutual Funds/Wells Fargo

1972. Black Scholes option pricing

1977. Osborne. Birth of econophysics.

1980s. Mathematical finance conquers Wall Street
1987. Stock market implodes

A. Godin (UL) Zombie Theories of Finance 6 /34



History, 2

>

v

vV v Vv

1965. Samuelson. Market prices are the best estimates of value.
Price changes follow random patterns. Future share prices are
unpredictable.

1966. Fama. Efficient markets hypothesis. Investors cannot identify
superior stocks using fundamental information or price patterns.

1968. Jensen. First studies of mutual funds (Jensen) and of
institutional plans (A.G. Becker Corp.) indicate active managers
underperform indices.

1971. Mutual Funds/Wells Fargo

1972. Black Scholes option pricing

1977. Osborne. Birth of econophysics.

1980s. Mathematical finance conquers Wall Street
1987. Stock market implodes

1990s. Dot com boom.

A. Godin (UL) Zombie Theories of Finance 6 /34



History, 2

» 1965. Samuelson. Market prices are the best estimates of value.
Price changes follow random patterns. Future share prices are
unpredictable.

» 1966. Fama. Efficient markets hypothesis. Investors cannot identify
superior stocks using fundamental information or price patterns.

» 1968. Jensen. First studies of mutual funds (Jensen) and of
institutional plans (A.G. Becker Corp.) indicate active managers
underperform indices.

» 1971. Mutual Funds/Wells Fargo

» 1972. Black Scholes option pricing

v

1977. Osborne. Birth of econophysics.

1980s. Mathematical finance conquers Wall Street
1987. Stock market implodes

1990s. Dot com boom.

2007-2077. International financial crisis.

A. Godin (UL) Zombie Theories of Finance 6 /34

vV v v v



Outline

© Portfolio Selection Theory
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@ Agents are risk averse
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Risk, Return, Portfolios, and Diversification: Assumptions

© Agents prefer more to less

@ Agents are risk averse

© Rates of return must follow normal (Gaussian) distributions

@ Individuals are too small to affect the distribution of the security held

© Portfolio theory only concerns existing assets, not those contracted
for in the future.

@ Full information abounds.
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Risk /Return

@ Risk can be defined as the chance of financial loss or gain. More
formally, risk can be considered as the variability of returns associated

with a given asset.
@ The total return (R) on an asset is the ration of the amount received
Xj to the amount invested, Xp, so R = X1/Xp.
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Risk /Return

@ Risk can be defined as the chance of financial loss or gain. More
formally, risk can be considered as the variability of returns associated
with a given asset.

@ The total return (R) on an asset is the ration of the amount received
Xj to the amount invested, Xp, so R = X1/Xp.

© Rate of return is r = X1 — Xp/Xo.

@ EG. What is the amount of interest you will earn on a bond costing
100 euros paying 3% interest, expressed as a rate of return?

@ r =100 - 97/97 = 0.03009.
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Expected Returns

» Suppose X is a random quantity that can take on a number of values
discretely, x1, x0, ... x,, and these values occur with frequency
probabilities p1, p2, ... pn. The expected value of X is

E(X) = ZPiXi (1)
i=1

» Let's call expected return on any asset i: E(r;). E(r;) is in some
sense measuring likely future return.
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Expected Returns

» Suppose X is a random quantity that can take on a number of values
discretely, x1, x0, ... x,, and these values occur with frequency
probabilities p1, p2, ... pn. The expected value of X is

E(X) = ZPiXi (1)
i=1

» Let's call expected return on any asset i: E(r;). E(r;) is in some
sense measuring likely future return.

In class example

1 asset, 3 outcomes A, B, C. Ry = 10%, Rg = 4%, Rc = —7%.
ProbRa = 0.2, ProbRg = 0.7, ProbR¢ = 0.1. Calculate overall E(r)
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Standard deviation of the rate of return

» The variance of return is the weighted sum of squared deviations from
the expected return.

07 = Pi[n — E(r))] + Palr2 — E(r2)’] + ... + Pulra + E(r)?] (2)
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Standard deviation of the rate of return

» The variance of return is the weighted sum of squared deviations from
the expected return.

07 = Pi[n — E(r))] + Palr2 — E(r2)’] + ... + Pulra + E(r)?] (2)

Example

1 asset, 3 outcomes A, B, C. Ry = 10%, Rg = 4%, Rc = —7%.

ProbRa = 0.2, ProbRg = 0.7, ProbR¢ = 0.1. Calculate overall E(r) and
now calculate a,-z.
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Covariance/Correlation

Covariance

Absolute measure of the degree of association between the returns for a
pair of securities. EG: Seasonal Demand for Ice Cream & Chocolate.
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Covariance/Correlation

Covariance

Absolute measure of the degree of association between the returns for a
pair of securities. EG: Seasonal Demand for Ice Cream & Chocolate.

Correlation

Causal relationship—positive or negative. If positively correlated, say, series
move in the same direction.
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Portfolios

Definition

Portfolio is just a collection of assets. People normally hold more than one
risky asset, and we can look at the returns to each asset individually, or as
the weighted sum of these assets times their risk. Each weight w of each
asset / gives the fraction of your wealth you spend on maintaining asset is
in your portfolio.
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Definition

Portfolio is just a collection of assets. People normally hold more than one
risky asset, and we can look at the returns to each asset individually, or as
the weighted sum of these assets times their risk. Each weight w of each
asset / gives the fraction of your wealth you spend on maintaining asset is
in your portfolio.

Let the total risk of the portfolio be given by r,. Then
n
rp = W1r1+W2r2+...+w,,r,,:ZW,-r,-. (3)
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Portfolios

Definition

Portfolio is just a collection of assets. People normally hold more than one
risky asset, and we can look at the returns to each asset individually, or as
the weighted sum of these assets times their risk. Each weight w of each
asset / gives the fraction of your wealth you spend on maintaining asset is
in your portfolio.

Let the total risk of the portfolio be given by r,. Then
n
rp = W1r1+W2r2+...+w,,r,,:ZW,-r,-. (3)
i=1

(These weights must sum to one.)

Example J
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Diversification

Diversification

Supposed to reduce the variability of returns around the expected return.
Will reduce idiosyncratic or company specific risk.
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Diversification

Diversification

Supposed to reduce the variability of returns around the expected return.
Will reduce idiosyncratic or company specific risk.

Systematic risk

Idiosyncratic Risk » can't be eliminated through diversification

» specific to firm/sector

» Factors affecting all assets— energy prices,
» eg. Steve Jobs/Apple

interest rates, inflation, business cycles,
etc
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Risk with N assets

As you increase the number of assets in a portfolio:
@ the variance rapidly approaches a limit,

@ the variance of the individual assets contributes less and less to the
portfolio variance, and

A. Godin (UL) Zombie Theories of Finance 15 / 34



Risk with N assets

As you increase the number of assets in a portfolio:
@ the variance rapidly approaches a limit,

@ the variance of the individual assets contributes less and less to the
portfolio variance, and

© the interaction terms contribute more and more.

A. Godin (UL) Zombie Theories of Finance 15 / 34



Risk with N assets
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Risk with N assets

As you increase the number of assets in a portfolio:
@ the variance rapidly approaches a limit,

@ the variance of the individual assets contributes less and less to the
portfolio variance, and

© the interaction terms contribute more and more.

@ Eventually, an asset contributes to the risk of a portfolio not through
its standard deviation but through its correlation with other assets in
the portfolio.

@ This will form the basis for CAPM.
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Outline

© Capital Asset Pricing Model
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CAPM

Idea

CAPM quantifies tradeoff between risk and expected return. Look for the
minimum standard deviation or risk that can be obtained at each level of
expected return. ‘Best’ combination of risk and return is called the

Efficient Frontier.
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CAPM

Idea

CAPM quantifies tradeoff between risk and expected return. Look for the
minimum standard deviation or risk that can be obtained at each level of
expected return. ‘Best’ combination of risk and return is called the
Efficient Frontier. )

Put another way

Expected return on any asset is a positive linear function of its beta and
that beta is the only measure of risk needed to explain the cross-section of
expected returns.

v
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More formally

Recall: )
Change in asset value 4+ Income

r= (4)

Initial Value
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More formally

Recall:

. Change in asset value 4+ Income (4)
Initial Value
EG. Hold bill, 1 month holding period, buy for $9488, sell for $9528, 1
month r = 2928-9488 _ 042 — 0.42%.

9488
Annualised at (1.0042)12 — 1 = .052 = 5.2%
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Variance of Portfolio

See mathematica demonstration, excel demonstration

For two assets, A and B, the expression for the variance of a portfolio is

given by
05 = waoa + wiop + 2WaWpoaosPas (5)
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Efficiency Frontier

See mathematica demonstration

» The whole idea of portfolio analysis is to create a set of rules, through
which a risk averse investor might minimise the level of risk they are
exposed to, for a given level of expected return. The profile we are
interested in generating is a comparison space of difference bundles of
differentially risky portfolios.

» For different levels of risk (as measured by o), different weights of
assets on A and B, and differing levels of correlation between different
assets, the investor can generate a mean-standard deviation profile.
The edge of this profile is called the efficiency frontier.
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|dea behind CAPM

The value of an asset reflects
© The risk associated with that asset given

@ Investors own a combination of The risk free asset and The market
portfolio.
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|dea behind CAPM

The value of an asset reflects
© The risk associated with that asset given

@ Investors own a combination of The risk free asset and The market
portfolio.

© A risky asset has no effect on the risk free rate, but effects the
portfolio through its covariance with it.
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Assumptions (on top of diversification assumptions)

» No transactions costs

> No taxes

» Infinitely divisible assets

» Perfect competition

» No individual can affect prices

» Only expected returns and variances matter
» Quadratic utility or

» Normally distributed returns

» Unlimited short sales and borrowing and lending at the risk free rate
of return

» Homogeneous expectations
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CAPM

Please see handout.

E(ri) = o + BiE(rm) (6)
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CAPM

Please see handout.

E(ri) = o + BiE(rm)
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CAPM

Please see handout.

CAPM:

A. Godin (UL)

E(ri) = o + BiE(rm) (6)
of = Bl + o€ (7)
~ ——

~—~
Total Risk Market Risk  Specific Risk

E(ri)=R=r"+BiplE(rm) — r] (8)
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CAPM

Please see handout.

E(ri) =aj+ BiE(rm) (6)
of = Ploy + o€ (7)
~~ S—~— ~~
Total Risk Market Risk  Specific Risk
CAPM:
E(ri) = R=1r"+BiplE(rm) — 1] (8)
So what?

Once each investor holds proportional amounts of risky assets, the only
thing they need to know is the covariance of their portfolio with the
market portfolio. CAPM allows the investor to split risk into diversifiable
risk and fundamental risk, with only the fundamental risk playing a part in
the pricing of a stock. [ is a measure of risk for diversified investors.
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Using CAPM

Example

Find the 8 of a risky asset with return 2%, with risk free rate of 4%, and a
market portfolio return of 12%.
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Using CAPM

Example

Find the (3 of a risky asset with return 2%, with risk free rate of 4%, and a
market portfolio return of 12%.

In Perold (2004), we are given a treatment of diversification, correlation,
and risk, from a historical and theoretical point of view. Perold is required
reading for this lecture.
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Why learn this?

@ CAPM is a model of what expected returns should be if everyone
solves the same passive portfolio problem

@ CAPM serves as a benchmark against which actual returns are
compared, and against which other asset pricing models are compared.
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Summary

@ CAPM shows division of risk into idiosyncratic and systematic.

@ CAPM is a highly flawed but benchmark-level model you've got to
learn.
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Outline

icient Market Hypothesis
@ Efficient Market H hesi
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EMH and Modigliani-Miller

Let’s assume that the rate of return to holding a unit of an asset (like
housing) is the ratio of its rent to its value. For a share, the rule is

CapitalGain + Dividend
Price

Return =
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EMH and Modigliani-Miller

Let’s assume that the rate of return to holding a unit of an asset (like
housing) is the ratio of its rent to its value. For a share, the rule is

CapitalGain + Dividend

Return =
eturn Price (9)

Efficient Markets Hypothesis (weak)

It is impossible to construct trading rules based on observed prices which
can generate better returns than market averages.
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EMH and Modigliani-Miller

Let’s assume that the rate of return to holding a unit of an asset (like
housing) is the ratio of its rent to its value. For a share, the rule is

CapitalGain + Dividend
Price

Return =

Efficient Markets Hypothesis (weak)

It is impossible to construct trading rules based on observed prices which
can generate better returns than market averages.

Strong EMH

Even if a trader uses all available information, she still cannot beat the
averages, because prices follow a random walk.
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MM Theorem
Modigliani (1980, p. xiii):

with well-functioning markets (and neutral taxes) and rational
investors, who can ‘undo’ the corporate financial structure by
holding positive or negative amounts of debt, the market value of
the firm debt plus equity depends only on the income stream
generated by its assets. It follows, in particular, that the value of
the firm should not be affected by the share of debt in its
financial structure or by what will be done with the returns paid
out as dividends or reinvested (profitably).
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MM Theorem

Modigliani (1980, p. xiii):
with well-functioning markets (and neutral taxes) and rational
investors, who can ‘undo’ the corporate financial structure by
holding positive or negative amounts of debt, the market value of
the firm debt plus equity depends only on the income stream
generated by its assets. It follows, in particular, that the value of
the firm should not be affected by the share of debt in its
financial structure or by what will be done with the returns paid
out as dividends or reinvested (profitably).

Four results
Firm's debt/equity ratio has no effect on market value

\4

v

Firm's leverage has no effect on weighted average cost of capital

v

Firm's market value is independent from dividend policy

v

Equity holders are independent from firm'’s financial policy
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MM Theorem Il

Idea

Suppose you buy a car for 25,000. You have to put a deposit down. If you
didn't have it, price may as well be infinite. If you had 25,000 in cash, you
could walk away with it now. Between the two extremes lies debt. Say you
put down 2500. Your leverage is 25000/2500=10. The debt doesn't
matter relative to the equity because of resale.
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More formally
Firm with an expected profit flow of P, depending on costs/revenues over
some future periods. For any rate of return r, Firm's value is

P

V== (10)
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More formally

Firm with an expected profit flow of P, depending on costs/revenues over
some future periods. For any rate of return r, Firm's value is
P
V=— 10
a (10)
(r is relative to the firm's particular ‘risk class’)
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P
V= - (10)
(r is relative to the firm's particular ‘risk class’)
Firm's balance sheet will be it's equity value E and its debt B (say, in
bonds).

V=E+B (11)
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More formally
Firm with an expected profit flow of P, depending on costs/revenues over
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More formally
Firm with an expected profit flow of P, depending on costs/revenues over
some future periods. For any rate of return r, Firm's value is

P
V = - (10)
(r is relative to the firm's particular ‘risk class’)
Firm's balance sheet will be it's equity value E and its debt B (say, in
bonds).
V=E+B (11)

MM describe a pair of firms with the same expected profits. They invoke
arbitrage pricing to show traders will exchange stocks and bonds until the
firms have the same value V regardless of their debt/equity ratio B/E or
leverage V//E.

Let rg be the real interest rate on bonds, rg the interest rate on equity.
Returns are paid out of profit flows according to

P=rgB+ reE (]_2)
-



Assumptions

Neutral tax

v

v

No capital market frictions

» Symetric access to credit market

v

Firm's financial policy reveals no information
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Assumptions

Neutral tax

v

v

No capital market frictions

» Symetric access to credit market

v

Firm's financial policy reveals no information

Essentially J

No arbitrage assumptions
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The debate

What assumption to refute or amend?

» Taxes? US tax system favour debt over equity, Miller (1977) shows
that total value of firm could be unchanged and increase dividends by
changing debt structure. Higher tax on interest payments would
remove that effect.
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The debate

What assumption to refute or amend?

» Taxes? US tax system favour debt over equity, Miller (1977) shows
that total value of firm could be unchanged and increase dividends by
changing debt structure. Higher tax on interest payments would
remove that effect.

» If debt and equity are different package of one homogeneous good
(capital) in a perfect market, then the law of one price holds

» Capital structure: debt vs equity, which is one is optimal?.
» Dividend policy: is the policy offering any signal?
» Method of capital finance: lease or buy?
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Conclusion

» Nobel price 2013: Fama, Hansen and Shiller "for their empirical
analysis of asset prices”. Are markets efficient?
» Of the use of more and more complex mathematical model in finance

» Stochastic descriptions of finance make little or sense.

» Their assumptions aren't justified by the data, their predictive power is
very poor.

» They increase confidence and bias, and allow really large stupid
decisions to be taken on the back of rather poor numbers.
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Conclusion

» Nobel price 2013: Fama, Hansen and Shiller "for their empirical
analysis of asset prices”. Are markets efficient?
» Of the use of more and more complex mathematical model in finance

» Stochastic descriptions of finance make little or sense.

» Their assumptions aren't justified by the data, their predictive power is
very poor.

» They increase confidence and bias, and allow really large stupid
decisions to be taken on the back of rather poor numbers.

» EMH and MM are interesting because they set the floor for debate.
Do they?
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