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Session 2 —-07.02.2015

* Risk and Return: Technicalities to start from

« The Capital Asset Pricing Model (CAPM)

« The Hypothesized Relationship between Risk and Return

« Examine the concept of capital market efficiency

« Examine the types of information related to market efficiency
« Examine the role of market analysis in an efficient market

« Outline some tests of market efficiency and the evidence

« Examine the implications of market efficiency
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Risk and Return

Technicalities to start from
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Facts about Risk and Return
« Concepts defined from the perspective of investor not issuer.

« Assessment of risk and return represent the central issue for
investment management

* Investors are risk averse (like returns and dislike risk)

Return

Risk
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Risk and Risk Premium

Every investment involves some degree of uncertainty

« future selling price is unknown, future dividends are unknown,
unknown future cash flows, ...

« might have to sell assets due to emergency
* reinvestment rate might change (fall)

* Increase in inflation changes the purchasing power of money /
Investment receipts

Expected holding period return (t = 0) is not the same as actual holding
period return (t=1)

EHi = Hyq + €4y
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Scenario Analysis and Probability Distribution

To quantify risk, address two questions:
 What Holding period return is possible ?
« How likelyisit?

Scenario Analysis
« Assess different economic scenarios (outcomes)

Probability Distribution
« Assign probabilities to possible outcomes
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Example : Scenario Analysis

State of the Economy  Probability Expected Return Prob.xER
(prob) (ER)

Bad times Ya -10% -2.5%

Normal Yo 10% 5%

Good times Ya 20% 5%

Expected Return = 7.5%
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Dispersion / Variability

Analyzing the data from the previous table, what surprises await us?
Definition of “surprise”
Surprise = Return - Expected Return

Measures of dispersion of actual return from expected return:
variance (defined as average square surprises) or standard deviation
(square root of variance).

The reason why we use expected (mean) return and standard
deviation as return and risk measures in investment decision making
process is because we assume that past asset returns follow normal
distribution.
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Converting Prices into Rate of Returns
Financial data is usually reported as prices (Bloomberg, Datastream, etc)

For our statistical analysis and to be able to compare different
investments we have to convert prices into returns

Example :

Suppose two shares with the following share price
« ABC share price (P = £1.10)
« XYZ share price (P = £4.35)

- Difficult to compare as they are measured in different ‘units
(different base).

J

Converting Prices —» Returns
— Arithmetic Rate of Return
R = (P¢* Dy1 -Pr1) 1 Py
— Geometric Rate of Return (continuously compounded return).
Ry=1In[(P;+ Dy )/Py4]
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Converting Prices into Returns - Example

Suppose that stock ABC had the following end-of-month prices:
245p on 31st August 2011
256p on 30" September 2011

Anticipated dividend for 2009 is 10p, therefore on a monthly
basis it will be 10p/12=0.83333p

The arithmetic monthly rate of return of this stock is:
R, = (256 + 0.833 — 245)/245 = 0.048 = 4.8%

The geometric monthly rate of return of this stock is:
R, =In[(256 + 0.833)/ 245] =0.047 = 4.7%
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Advantages of Continuously Compounded Rate of Return

Geometric rate of return is also known as continuously compounded
return.

Differences of calculating the arithmetic or continuously compounded
rate of return are small, especially for daily, weekly or even monthly data

If the formula for Geometric return is solved for P, continuously
compounded rate of return will never give negative prices.
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The Capital Asset Pricing Model

Asset Pricing: how assets are priced?

The equilibrium concept

Portfolio Theory

« ANY individual investor’s optimal selection of portfolio (partial equilibrium)
CAPM

* Equilibrium of ALL individual investors (general equilibrium)

Risky asset i: Its price is such that

E(r) = Rp + Risk Premium specific to asset i

Rr + (market price of risk) X (quantity of risk of asset i)
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The Capital Asset Pricing Model

The amount of risk is measured by the covariance of the asset with the
market portfolio

The market price of risk is the return above the risk-free rate that
iInvestors earn for holding the (risky) market portfolio

The risk premium can be thought of as a “price” times “quantity”
relationship

Higher the market price of risk and/or higher the amount of risk, greater
the risk premium
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The Capital Asset Pricing Model: What is it?

Hypothesizes that investors require higher rates of return for greater levels
of relevant risk

There are no prices on the model, instead it hypothesizes the relationship
between risk and return for individual securities.

It is often used, however, to price securities and investments
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Assumptions
* one period investment horizon
 rational, risk-averse investors

« unlimited borrowing and lending is allowed at a risk free rate that is the same for
all investors

* there are no taxes

« there are no transaction costs and inflation
 all assets are infinitely divisible

» free flow and instant availability of information
» there are many investors on the market

 all assets are marketable

 all investors have homogeneous expectations about expected returns, variances

and covariances of assets
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Diversifiable and Non-Diversifiable Risk
CML applies to efficient portfolios

Volatility (risk) of individual security returns are caused by two different

factors:

* Non-diversifiable risk (system wide changes in the economy and
markets that affect all securities in varying degrees)

« Diversifiable risk (company-specific factors that affect the returns of
only one security)

Total Risk
(o)

| Market or systematic
U”'?Ug (i\_'oné_ ) risk is risk that cannot
systematic) Ris be eliminated from the
_ portfolio by investing the
Market (Systematic) portfolio into more and
Risk b ) ..
/ different securities

Number of Securities 16




Relevant Risk

Previous figure demonstrates that an individual securities’ volatility of
return comes from two factors:

« Systematic factors

« Company-specific factors
When combined into portfolios, company-specific risk is diversified away.

Since all investors are ‘diversified’ then in an efficient market, no-one
would be willing to pay a ‘premium’ for company-specific risk.

Relevant risk to diversified investors then is systematic risk.

Systematic risk is measured using the Beta Coefficient
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Measuring Systematic Risk
The Beta Coefficient

What is the Beta Coefficient?
A measure of systematic (non-diversifiable) risk
As a ‘coefficient’ the beta is a pure number and has no units of measure.

How Can We Estimate the Value of the Beta Coefficient?
« Using a formula (and subjective forecasts)
« Use of regression (using past holding period returns)
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The Characteristic Line for Security A

Security A Returns (%)

Market Returns (%)

The plotted points are the coincident rates of return earned on the
iInvestment and the market portfolio over past periods
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The Formula for the Beta Coefficient

Beta is equal to the covariance of the returns of the stock with the
returns of the market, divided by the variance of the returns of the
market

_ Coviy  pimO;

7 Y

l
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How Is the Beta Coefficient Interpreted?
The beta of the market portfolio is ALWAYS = 1.0

The beta of a security compares the volatility of its returns to the volatility of
the market returns:

B, =1.0 - the security has the same volatility as the market
as a whole
Bs > 1.0 - aggressive investment with volatility of returns

greater than the market

B. <1.0 - defensive investment with volatility of returns less
s Yy
than the market

B, <0.0 - an investment with returns that are negatively

correlated with the returns of the market
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Betas and Correlations

Beta is not the same as the correlation between a security (portfolio) and the
market portfolio

» Security has high correlation with the v Security has high correlation with the

market portfolio and has a hizh level of market porifolio but has a low level
systematic nsk or beta (relative to the of systematic risk or beta (relative to
market portfolio) the market portfolio)
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The Beta of a Portfolio

The beta of a portfolio is simply the weighted average of the betas of the
individual asset betas that make up the portfolio

Pp = Wuafs +wgfp + -+ w, B,

Weights of individual assets are found by dividing the value of the
investment by the value of the total portfolio.
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The Security Market Line

In equilibrium, all risky securities are priced
so that their expected returns plot on the

SMbL— .. SML
E(R;) = Rp + B;[E(Ry) — Rp] E(r) M

Assets with {3; less (more) than 1 earn an I

expected return lower (higher) than the

market Portfolio

Note: The x-axis of the CML (used to “price” =10 B =1 ;ii

efficient portfolios) differs from the x-axis of
the SML (used to “price” individual assets)
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Relationship Between Prices and Returns

Class Exercise 1:

Oz Ltd’s dividend is expected to be $1.00 per share next year and remain
unchanged in the future (i.e., g = 0). The following information is given:

Oz Ltd’s beta = 1.2
Riskfree rate: R = 6%
Expected market risk premium: [E(Ry;) — Rg] = 7%

[
a) What price should Oz Ltd be selling for today?

b) What will happen to Oz price if, after a market crash, analysts change
their estimate of Oz beta to 1.5 and no other change occurs? Explain

c) What general relationship between prices and returns is being illustrated
here?
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Relationship Between Prices and Returns

a) Based onthe CAPM
E(r) =0.06 + 0.07(1.2) = 0.144 or 14.4%
P, = 1.00/0.144 = $6.94

b) Based on the new beta estimate of 1.5, we have

Revised E(r) = 0.06 + 0.07(1.5) = 0.165 or 16.5%

E(r) has increased but at $6.94 investors earn only 14.4% Investors will
move funds to other similar risk securities which offer a higher expected
return of 16.5%

The selling pressure results in a new price
New P, = 1.00/0.165 = $6.06
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Relationship Between Prices and Returns

§0.00
$8.50 |
$8.00 -
$7.50 -
$7.00
$6.50 -
$6.00 -
$5.50 -
$5.00 . . . : . . ; .
E(r):11.6% 123% 13.0°% 137 144% 151% 158% 165% 172% 1790%

Stock Price

Beta: 0.8 09 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7
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SML and Overvalued/Undervalued Securities

ER

ER,,

RF

B

underpriced

SML

Y/

overpriced

B

Undervalued Securities: plotted above
the SML because they offer greater
expected return for a given level of
risk, implying that their prices are low.
Investors will recognize the arbitrage
opportunity and they will start buying
those securities. The increase in the
demand will drive prices of under-
priced securities up, their returns
down and the security will eventually
be driven to the SML level.

The opposite process will happen to
overvalued securities.
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Movements in the Security Market Line

Application: What happens to the E(r)t ML

SML in the following cases

a) There is an unexpected increase
In the market risk premium

b) There is an unexpected decrease
In the risk-free rate

Bi=1 Po=1 fi=1 |3i
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Movements in the Security Market Line

a) An unexpected increase in the
market risk premium

|E(Ry) — Rp] increases

The SML is steeper
(assuming Rr unchanged)

E(R)of asset A increases so A's
price will fall

E(R) of the lower risk asset B will
rise less than the E(R) of the
higher risk asset A

E(Ry;) also increases so the market
will fall in value

E(r,)t
E(r,)

E(ry) :
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Movements in the Security Market Line

b) An unexpected decrease in the risk-

E(r.)t Old
free rate ) SML
Ry decreases: assume no change in E(rs) -r
the market risk premium [E(Ry) — Rg] Eir ) LY -t New

(I ) e ar . AL
Implies a downward, parallel shift s
in the SML :

It
Ep of Asset A decreases so the price
of Awillrise
E(Ry) also falls so the market will rise in v« B=1  Bg=1H>=1 [3]

Expected fail in E(Rg) = Expected fall in E(Ry)
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CAPM and Market Anomalies

The existence of market anomalies is inconsistent with the CAPM

Some findings across time
* Returns lower on Mondays than on other days
* Returns higher in January compared to other months (especially
for small firms)
* Returns higher the day before a holiday
* Returns higher at the beginning and end of the trading day

Some findings across securities (holding 3 constant)
 Returns higher for firms with “low” price-earnings ratios
* Returns higher for smaller firms compared to larger firms
* Returns higher for firms with higher book-to-market value of equity
ratios
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Putting it all Together

S ti
@— E(r) =k, =1+ [E(r,) - ; 1B,

U nsystematic risk Mispriced
15 diversified

securities
Total Fask Share
G or G- Price (Py)
Drividends Growth Zero growth
per share rate(s) in §+—* Constant growth
(D,=daE,) dividends Variable growth
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Concept of Capital Market Efficiency

A market is informationally efficient if prices instantaneously and unbiasedly
reflect all available, relevant information

* An instantaneous price reaction
* Any unexpected “news” Is fully reflected in the price by the time of the
next trade
« Unexpected news arrives randomly and can be “good” or “bad”

* An unbiased price reaction
* A biased reaction occurs when the price “overreacts” or “under reacts”
to “news”
« Example: Bad news hits the market which implies that the price of a
stock should fall by $1.50 from $5.00. Some market participants “panic”
and offer to sell their shares at $3.00

* In an unbiased market the stock should trade at $3.50 after the news

annhouncement
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Market Efficiency - Main Assumptions

A large number of profit-maximizing participants are analyzing and valuing
securities independently of each other

New information comes to the market in a random manner and the timing
of news announcements is independent of each other

Market participants adjust their estimates of security prices rapidly to
reflect their interpretation of the new information received

Does not mean that market participants correctly adjust prices

Some participants may over-adjust and others may under-adjust, but
overall their price adjustments will be unbiased
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Types of Capital Market Efficiency

Definition of capital market efficiency is quite restrictive

Capital markets may be efficient, but not all the time and in all cases

Efficient Market Hypothesis initially proposed by Fama (1970) -
Weak form ol

Semi-strong form
Strong form

For each type of market efficiency we need to
Define the classification
Explain how that type of efficiency may be tested
Explain the implications of each type for investment purposes
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Weak Form of Market Efficiency

Information on past prices is fully reflected in current prices

Past prices cannot help investors earn returns in excess of what other
investors are earning on similar risk securities

* Implication: The best predictor of tomorrow’s price P, is the price today

Py

Prices follow a random walk - successive price changes are random
(irregular) over time

P.,1 = P; + &, where ¢, is a random error term

Alternatively, e, = P,,; — P;
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Semi-Strong Form of Market Efficiency

All publicly available information is fully and instantaneously reflected in
current market prices

Examples: Announcements of earnings and dividends, share buybacks,
stock splits, mergers, takeovers, etc

Implication: Past and currently available information is fully reflected in
current market prices

Investors cannot use any publicly available information to “beat the
market”

Note: A market cannot be semi-strong form efficient if it is weak form
iInefficient
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Strong Form of Market Efficiency

All information, public and private, is fully reflected in prices
The market does not neglect any relevant information

Implication: Since all information is impounded in prices fully and
Instantaneously it will be useless in predicting future prices (and returns)

Implications of strong form inefficiency: Company insiders with inside
iInformation may exploit their private information to earn “excess” or
“abnormal” returns/profits

Note 1. A market can be semi-strong form efficient but not necessarily
strong form efficient

Note 2: Stock exchanges typically actively monitor and prevent insider
trading
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Market Analysis and Market Efficiency

The type of information analysts use depends on their belief regarding
what information is reflected in market prices

« Technical analysts

 Fundamental analysts

« “Middle of the road” analysts

Technical analysts (chartists) believe weak form inefficiency
*It's possible to “beat the market” trading on past price movements
and trends

Fundamental analysts believe in weak form efficiency

Earning “abnormal” returns/profits requires gathering and analyzing
Information

Forecasting future earnings, dividends and other fundamentals better
than other investors increases the chance of earning abnormal

returns/profits ,
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Market Analysis and Market Efficiency

Most empirical evidence indicates neither type of analysis has been
effective Iin earning abnormal returns consistently, after transactions
costs
e Continuous market analysis is what makes financial markets
efficient!

Recent evidence on the existence of market anomalies may indicate the
prevalence of “pockets” of market inefficiency
« Can these anomalies be exploited consistently over time and after
all costs are taken into account?

Testing market efficiency typically involves using some model of asset
prices (e.g., the CAPM)

 Such tests are joint tests of market efficiency and the model

* One can reject market efficiency if the asset pricing model is mis-

specified even if the market is efficient
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Weak Form Market Efficiency

Typical studies analyze the “random walk™ nature of prices

« Can past prices be used to predict future prices?
* Is there a predictive relationship between past price changes and
subsequent price changes?

Filter rules used to analyze the profits from specific trading strategies of
buying/selling securities depending on how their prices change over time

* Buy (sell) a stock if price rises (falls) by 1%, 5%, etc.
 Evidence indicates that some “small” filters may work, but not after
transactions costs
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Example of a Filter Rule

. Assume a 1% filter
Price

s I““UM\A é%fw\

Time
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Weak Form Market Efficiency

Price trend detected by
Stock Price techmical analysts here
* I |
$ ﬁ ____________________ 'i' __________ L.'-'. : - _I:_ —— "“:':'T.‘:‘
! A R !
| 4 -7 T Actual price e as
3] S— S o, Actualpri
| ' | soon as trend is recognized
$4 __; _________ oT--TTTTTTTTTTTTT 1
I I I
I I I

Last This MNext Time
Week Weel Weelk
Cesario MATEUS 2015 44



Semi Strong Form Market Efficiency

Event studies used to test semi strong form efficiency
« Studies analyze market responses to new information
 Identify an event which involves release of “news”
* e.g., unexpectedly high/low earnings or dividends

In an efficient market, “good” (“bad”) news means an instantaneous upward
(downward) price adjustment

Observed as “abnormal” returns at the announcement date

Abnormal returns (ARt) typically estimated as the difference between
observed returns and returns predicted by a model like the CAPM

AR, = Ry — [Rr + (Ry — Rp)f]

AR; = 0 on non-event days
AR; > 0 for “good” news event on event day

AR, < 0 for “bad” news event on event day
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The Event Study Approach

Cumulative  abnormal returns (CARS)
calculated by adding abnormal returns over
time

CAR; = CAR;_, + AR;

CARs show the total abnormal return

earned over longer “event windows”

In a semi-strong form efficient market, the
CARs should
* Have no discernible movement away
from zero prior to the event
« Jump at the event date
« Have no discernible trend after the
event date

CAR i
i
|
|
o T .
_!"r [ S | E— I-.___‘_‘_‘_r_.—-—'
Event Time
Date relative
to event

Behavior of CARs around a “good”
news event
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Different Types of Market Reaction

What type of market
reactions are these

CAER | ) i
* | consistent with?
: 1 CAR. |
1 E —— 7
! L
_— '
Event Time 3
Date relative o~ i
to event Event Time
Date relative
to event
Cesario MATEUS 2015 47



Strong Form Market Efficiency

Trades by corporate insiders (US market)
* Insider purchasers have earned abnormal returns on their trades
 Qutsiders following these trades can also earn abnormal returns
* Abnormal returns mainly in the 1960s and 1970s, not anymore
* Preliminary Australian evidence (since 1995) indicates that insider
purchasers outperform the market

Analysts recommendations such as in the “Heard on the Street” column of
the Wall Street Journal have a significant effect on stock prices on the day
they appear

* Analysts “sell” recommendations contain more information
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Implications of Market Efficiency

In an efficient market any financial asset’'s NPV is zero
* NPV = PV(Cash inflows) - PV(Cash outflows)
* S0, NPV = PV(Cash inflows) - Price =0
* S0, Price or Value = PV(Cash inflows)

Assets are priced appropriately for their market risk

Security prices react virtually instantaneously to any new information and
reach a new equilibrium before investors can exploit that information for
abnormal profit/return
*This does not imply that individual investors can never make
abnormal profits
« Market efficiency implies that the profits cannot be made
consistently after we take into account the cost of gathering and
analyzing information
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Information and Prices — An Example

3T

CPU - COMPUTERSHARELTD 19-dan
5.0
56
5.4
52
L5
“Computegshare previously announced that for e
the full veqr ending 30 June 2002 it was expecting ok
to show eafmings svowth of 200 over the 2001 Jan 8, 2002 »
full vear rgsult. In light of the present trading '
conditions pnd despite the recently implemented A
cost reduction initiatives it now appears unlikely 4
that the full 20% increase will be delivered this T 3B
vear unlesy market conditions improve a5
significantly in the short term.™ Jan 8§, 2002 {after -0
markets clpsed) | =0
! T T {1

15 47 19 M 3 95 3 M 3 2 & B B 40 12 14
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Key Concepts

Assets are priced appropriately for their market risk

Security prices react virtually instantaneously to any new information and
reach a new equilibrium before investors can exploit that information for
abnormal profit/return

Markets generally efficient with respect to past and public information. Not
always with respect to insider information

This does not imply that individual investors can never make abnormal
profits

Market efficiency implies that the profits cannot be made consistently after
we take into account the cost of gathering and analyzing information
In an efficient market any financial asset’'s NPV is zero
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Fundamental versus Technical Analysis

Fundamental Analysis: involves analysing its income statements, financial
statements, its management and competitive advantages and its
competitors and markets

» Research the value of stocks using NPV and other measurements of
cash flow

*The analysis is performed on historical and present data, but with the
goal to make financial projections

- Technical analysis: the study of market action, primarily through the use of
charts, for the purpose of forecasting future price trends

« Forecast stock prices based on the watching of the fluctuations in
historical prices

Academics such as Eugene Fama say the evidence for technical
analysis Is sparse and is refuted by the efficient market hypothesis
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Behavioral Finance

Argues that market participants suffer from systematic psychological
biases that result in sub-optimal decisions

Investors underreact to new information that contradicts prior beliefs
(e.g., dramatic change in earnings).

Investors overreact to a string of similar information (e.g., investors expect
recent trends to continue).

Investors are overly confident in their ability to identify mis-valued stocks
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“Is Behavioural Finance Inconsistent with
Efficient Market Hypothesis”
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Homo-Economicus

Investor can consistently rank all investments based on expected return
and risk

Investors use the correct model to value shares:
 Uses discounted cash flows
 Uses all information
« Known how to analyse the information
Investors know how to form portfolios, etc.

In short....investors have at least a Masters in Finance!!

Or MBA in the University of Southampton
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Rational Expectations

Homo-Economicus maximizes utility over expected return and risk
How does Homo-Economicus form expectations?

Rational expectations:
* Investors do make systematic mistakes
* Investors use all available information to form the forecasts
« They know and use the true model to form the forecasts

Actual or true price;,1 = Expected Price ;.1 +random errory
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Academics and the Efficient Market Hypothesis
Michael Jensen (Journal of Financial Economics, 1978)

“...there is no other proposition in economics which has
more solid empirical evidence supporting it than the
Efficient Market Hypothesis”

Wall Street Journal (18.10.2004)

“Robert Shiller, a Yale University Economist, has long
argued that efficient-market theorists made one huge
mistake: Just because markets are unpredictable doesn’t
mean they are efficient.” The leap in logic, he wrote in the
1980s, was one of “the most remarkable errors in the
history of economic thought”
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Conclusions

« EFH contradicts technical analysis
* Prices follow a random walk with a drift
* Behavioural finance is inconsistent with EFH

* The two paradigms remains
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