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Old and New Risk Mindset?
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A Very Short History of Risk
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For much of human history, risk and survival have gone hand in hand

—  Prehistoric humans lived short and brutal lives, as the search for food and shelter exposed them
to physical danger from preying animals and poor weather

—  Even as more established communities developed in Sumeria, Babylon and Greece, other risks
(such as war and disease) continued to ravage humanity

The advent oreated a new forum for risk taking for the adventurous

—  The Vikings embarked in superbly constructed ships from Scandinavia for Britain, Ireland and
even across the Atlantic to the Americas in search of new lands to plunder — the risk-return
trade off of their age

—  The spice trade that flourished as early as 350 BC, but expanded and became the basis for
empires in the middle of the last millennium provides a good example

—  Tradersin London, Lisbon and Amsterdam, with the backing of the crown, would invest in
ships and supplies that would embark on the long journey

In the last couple of centuries, the-advent of financial instruments and markets on the
one hand and the growth of t usiness on the other has allowed us to
separate physical from economic risk

— A person who buys options on technology stocks can be exposed to significant economic risk
without any potential for physical risk, ...

— ... whereas a person who spends the weekend bungee jumping is exposed to significant
physical risk with no economic payoff. While there remain significant physical risks in the
universe, this book is about economic risks and their consequences
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Defining Risk

RISK, UNCERTAINTY

AND PROFIT

[0
FRANK I, ENIGHT, PaD.
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In 1921, Frank Knight summarized the difference between risk and uncertainty thus:

. " must be taken in a sense radically distinct from the familiar notion of
RISk from which it has never been properly separated ..

. . The essential fact is tha. means in some cases a quantity susceptible of
measurement

. ... while at other times it is something distinctly not of this character ...

. ... and there are far-reaching and crucial differences in the bearings of the

phenomena depending on which of the two is really present and operating ...

. ... It will appear that a measurable uncertainty, or "risk" proper, as we shall use the
term, is so far different from an un-measurable one that it is not in effect an
uncertainty at all"

Epistemic Continuum

Knowledge

Unknowns

Predictability Risk Uncertainty

knowledge predominates unknowns predominate

yielding ylelding
redictability uncertainty
P
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Defining Risk (cont’d)

The emphasis on whether uncertainty is subjective or objective seems to us misplaced

. It is true that measurable risk is easier to insure ...
. ... but we do care about all uncertainty, whether measurable or not

Value-at-Risk

Theory and Practice

. alton (2004) argues that there are two ingredients that are needed for risk fo exist:
Glyn A. Holton . .
Uncertainty about the potential outcomes fro Xperiment and

The outcomes have to matter in terms of providing utility

Second Edition

. Risk is incorporated into so many different disciplines from insurance to
engineering to portfolio theory that it should come as no surprise that it is defined in
different ways by each one
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Defining Risk (cont’d)

@u@babilit

. Some definitions focus only on the probability of an event occurring, ...

. ... more comprehensive definitions incorporate both (i) the probability of the event
occurring and (ii) the consequences of the event

s a low probability event with very large negative consequences, where
analysts may be unable to assess the probability

. A pn the other hand, is defined to be a higher probability event, where there is
enough information to make assessments of both the probability and the
consequences

All outcomes versus negative outcomes
. Some definitions tend to focus only on the downside scenarios, ...
. ... Whereas others are more expansive and consider all variability as risk

. The engineering definition of risk is defined as the product of (i) the probability of an
event occurring, that is viewed as undesirable, and (ii) an assessment of the expected
harm from the event occurring

CorpFinCE
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Defining Risk (cont’d)

. s defined in terms of variability of actual returns on an investment
around an expected return, even when those returns represent positive outcomes
. The Chinese symbol for risk best captures this duality

. This Chinese symbol for risk is a combination of danger (crisis) and opportunity,
representing the downside and the upside of risk
—  This is the definition of risk that captures perfectly both the essence of risk and the problems with
focusing purely on risk reduction and hedging
—  Any approach that focuses on minimizing risk exposure (or danger) will also reduce the potential
for opportunity
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Dealing with Risk

The link between risk and reward that has motivated much of risk taking through history

Risk and Reward
. “... there is no free lunch”

. Those who desire large rewards have to be willing to expose themselves to
considerable risk

. The link between risk and return is most visible when making investment choices
—  Stocks are riskier than bonds, but generate higher returns over long periods. ...

2
t

/

Risk and Innovation

. Many of our most durable and valuable inventions have come from a desire to either
remove risk or expose ourselves to it

—  Consider again the example of the spice trade: The risks at sea and from hostile forces created
a need for more seaworthy crafts and powerful weapons, innovations designed to exploit risk ...

— ... at the same time, the first full-fledged examples of insurance and risk pooling showed up at
about the same time in history
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Dealing with Risk

Risk and Innovation (cont d)

2
Q
? Industry Competitive Intensity
=
Do Nothing Adapt/Adopt Incremental Transformational Breakthrough
Innovation Innovation Innovation Innovation Innovation
Strategy Strategy Strategy Strategy Strategy

No R&D SITITTEL Low R&D DR High R&D
R&D R&D
Investment Investment Investment
Investment Investment

Strategic Choice

. Minimal . Moderate
No Risk Rick Low Risk Risk

High Risk
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Risk Management

The Conventional View and its Limitations

«  Many risk managem ings are real r hedging products, with

little er no attention paid to exploiting ris
— Infinance, especially, our definition of risk has been narrowed more and more over time to the
point where we define risk statistically and think off it often as a negative when it comes to
assessing value
The bulk of risk management products are risk hedging products, be they
insurance, derivatives or swaps
—  Since these products generate substantial revenues for those offering them, it should come as no
surprise that they become the centerpieces for the risk management story
Human nature to remember losses (the downside of risk) more than profits (the
upside of risk)
The separation of management from ownership in most publicly traded firms
creates a potential conflict of interest between what is good for the business (and it
stockholders) and for the mangers

—  Managers decide how much and how to hedge risk, that risks that owners would never want
hedged in the first place ...

A More Expansive View of Risk Management

. Risk managemem@ore than risk hedgin

—  Businesses that are in a constant defense when it comes to risk are in no position to find risks
that they are suited to take ...
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Why Do We Care About Risk?
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The Duality of Risk

. In a world where people sky dive and bungee jump for pleasure, and gambling is a
multi-billion dollar business, ...

. ... itis clear that human beings collectively are sometimes attracted to risk and that
some are more susceptible to its attraction than others

. At the same time, though, there i@umam beings t@n

both physical and financial pursuits
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| am Rich but am | Happy? Utility and Wealth

. While we can talk intuitively about risk and how human beings react to it, ...

- ... economists have use capture how we react to at least economic

risk

The St. Petersburg Paradox and Expected Utility: The Bernoulli Contribution

. I will flip a coin once and will pay you a dollar if the coin came up tails on the first flip
. ... and you will double your winnings if the coin came up tails again
. ... whereby the experiment will stop if it came up heads

. How much would you be willing to pay to partake in this gamble?

© Copyright — Christian Schopper 14
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| am Rich but am | Happy? Utility and Wealth (cont’d)

St. Petersburg Paradox

Number of Tails Before

First Probability
Head Probability Pavoff x Payofr

0 a2y =1n 20=§1 $0.50

1 (12> =1/4 2 $0.50

2 12)*=1/8 S4 $0.50

3 (1/2)*=1/16 S8 $0.50

4 (1/2)°*=1/32 $16 $0.50

n 1/2)**1 s2® $0.50

Total 5 —> o0 1.00 0

Expected payoff
infinity... Pretty
CorpFinCE good! Hmm. Really??
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| am Rich but am | Happy? Utility and Wealth (cont’d)

The St. Petersburg Paradox and Expected Utility: The Bernoulli Contribution (cont d)

. is gamble, called the St. Petersburg Paradox, has an expected value of infinity
ost of us would pay only a few dollars to play this game

. Bernoulli: “... the value of an item must not be based upon its price, but rather on
the utility it yields
—  The price of the item is dependent only on the thing itself and is equal for everyone;

—  the utility, however, is dependent on the particular circumstances of the person making the
estimate ...

1. The value attached to this gamble would vary across individuals, .
— ... with some individuals willing to pay more than others; .-

— ... with the difference a function of their risk aversion

2. The utility from gaining an additional dollar would’decrease with wealth ...
— ... "“onethousand ducats is more significant to a pauper than to a rich man though both

gain the same amount”.

CorpFinCE
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| am Rich but am | Happy? Utility and Wealth (cont’d)

The St. Petersburg Paradox and Expected Utility: The Bernoulli Contribution (cont d)
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. If we accept the notion of diminishing marginal utility of wealth, it follows that a
person’s utility will decrease more with aloss of $ 1 in wealth than it would
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increase with againof $1
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| am Rich but am | Happy? Utility and Wealth (cont’d)
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| am Rich but am | Happy? Utility and Wealth (cont’d)

* By extending the i .
discussion from whether Mathematics meets Economics: Von Neumann and Morgenstern
an individual should
accept a gamble or not
to how he or she should

choose between different . Von Ne_um_ann and Morgensterq shifted the discussion of utility Jrom outcomes to
gambles, von Neumann probabilities

and Morgenstern laid the

foundations for modern —  What it would take an individual to partake a specific gamble, if presented with multiple gambles?
portfolio theory and risk
management
p 1. Comparability or Completeness: Alternative gambles or choices are comparable and
individuals able to specify their preferences for each one
THEORY OF
| GAMES
| \\‘II;H";‘;‘\’I\;‘)’I?"‘? 2. Transitivity: Anindividual prefers A to B and B to C, and therefore prefers Ato C
3. Independence: The outcomes in each lottery or gamble are independent of each
other
—  Essentially, we are assuming that the preference between two lotteries will be unaffected, if they
BN | are combined in the same way with a third lottery
- 4. Measurability: The probability of different outcomes within each gamble is

measurable with a probability

5. Ranking: If an individual ranks outcomes B and C between A and D, the probabilities
CorpFinCE that would yield gambles on which he would be indifferent (between B and A&D and C

. and A&D) have to be consistent with the rankings
www.christianschopper.com © Copyright — Christian Schopper 19
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| am Rich but am | Happy? Utility and Wealth (cont’d)

Expected-Utility Axioms
(Von Neumann & Morgenstern,1947)

» Connectedness
X>=y Of y>=X
» Transitivity
If x>=y and y>=z, then x>=z
» Substitution Axiom or Sure-thing principle
If x>=y, then (X,p,z) >= (y,p,z) for all p and z

« Ifyou “buy mnto™ all axioms, then you will choose X over Y
— if and only if EU(X) > EU(Y),
where EU(X) = Sum ., 4; {u(x)) p(x;)}
and  BU(Y) = Sum o1y, {0y p(y )} o,

* Choice 1: large apple vs. orange
* Choice 2: orange vs. small apple
» Choice 3: large apple vs. small apple

© Copyright — Christian Schopper 20
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< ...when atrader at a
hedge fund puts the
fund’s money at risk i
aninvestmentwhere the
potential payoffs clearly
do not justify the price
paid, he is gambling, as
is a firm that invests
money into an emerging
market project with sub-
par cash flows

CorpFinCE

www.christianschopper.com

| am Rich but am | Happy? Utility and Wealth (cont’d)

The Gambling Exception?

. Gambling, whether on long shots on the horse track or card tables at the casinos,
cannot be easily reconciled with a world of risk averse individuals, such as those
described by Bernoulli

1. A subset of “strange” human beings gamble and cannot be considered rational

2. Anindividual may be risk averse over some segments of wealth, become risk
loving over other and revert back to being risk averse again

3. Gambling cannot be compared to other wealth seeking behavior because individuals
enjoy gambling for its own sake and that they are willing to accept the loss in wealth
for the excitement that comes from rolling the dice

4. Behavioral quirks that seem to be systematic?

— Individuals seem to routinely over estimate their own skills and the probabilities of success
when playing risky games ...

© Copyright — Christian Schopper 21




| am Rich but am | Happy? Utility and Wealth (cont’d)

t may follow that there
can be no unified theor
of risk management,
since-heo e-gdeal with

Small versus Large Gambles

o Inroo e nertanve - You are offered a choice between getting $ 10 with certainty ...
Lhee impact of the risk to . ... or a gamble, where you will make $21 with 50% probability and nothing the rest of
the time;

—  The expected value of the gamble is $10.50
. Which one would you pick?

CorpFinCE
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| am Rich but am | Happy? Utility and Wealth (cont’d)

t may follow that there
can be no unified theor
of risk management,
since-heo e-gdeal with

risk will depend upon o . . . .
how large we perceive You are offered a choice between getting $ 10 with certainty ...

Lhee impact of the risk to . ... or a gamble, where you will make $21 with 50% probability and nothing the rest of
the time;
—  The expected value of the gamble is $10.50

Small versus Large Gambles

. Now you are offered the choice between getting $10,000 with certainty ...
. ... or a gamble, where you will make $21,000 with 50% probability and nothing the
rest of the time
—  The expected value of the gamble is $10,500

. Which one would you pick?

CorpFinCE
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t may follow that there
can be no unified theor
of risk management,
since-he e-gdeal with
risk will depend upon
how large we perceive
the impact of the risk to
be
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| am Rich but am | Happy? Utility and Wealth (cont’d)

Small versus Large Gambles

. You are offered a choice between getting $ 10 with certainty ...

. ... or a gamble, where you will make $21 with 50% probability and nothing the rest of
the time;
—  The expected value of the gamble is $10.50

. Now you are offered the choice between getting $10,000 with certainty ...

. ... or a gamble, where you will make $21,000 with 50% probability and nothing the
rest of the time
—  The expected value of the gamble is $10,500

. With conventional expected utility theory - where investors are risk averse and the
utility function is concave - you would reject the first gamble, and you should reject
the second one as well

. @ arge companies may choose not to hedge risks that smaller companies
protect themselves against, and ...

. ... the same business may hedge against risks with large potential impact while letting
smaller risks pass through to their investors

© Copyright — Christian Schopper 24




Measuring Risk Aversion

. If we accept Bernoulli’s proposition that it is utility that matters and not wealth per
se, and we add the reality that no two human beings are alike, ...

. ... it follows that risk aversion can vary widely across individuals

Certainty Equivalents

. A risk-neutral individual will be willing to accept a fair bet

«  Thé price phat an individual is willing to pay for a bet where there is@
and an(expected valuejs called thecCertainty equivalent value

. Many experiments in risk aversion have been based upon making subjects choose
between risky gambles and guaranteed outcomes, ...

. ... and using the choices to measure how their risk aversion

. Most risk hedging products - such as insurance and derivatives - offer their users a
certain cost (the insurance premium, the price of the derivative) in exchange for an
uncertain cost (the expected cost of a natural disaster or movement in exchange
rates) and that a significant subset of investors choose the certain equivalent

CorpFinCE
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Measuring Risk Aversion (cont’d)

Risk Aversion Coefficients

. Economists want more precision in risk measures to develop models for dealing with
risk
—  Risk aversion coefficients represent natural extensions of the utility function

. Thé risk aversion coefficient measures how much utility we gain (or lose) as we
add (or ur wealth

. Pratt and Arrow proposed to look at the_second derivative of the utility functio
—  This measures how the change in utility (as wealth changes) itself changes as a function of
wealth level, and divide it by the first derivative to arrive at a risk aversion coefficient
—  This number will be positive for risk-averse investors and increase with the degree of risk
aversion

Arrow-Pratt Absolute Risk Aversion =- U (W)/U (W)

—  The advantage of this formulation is that it can be compared across different individuals with
different utility functions to draw conclusions about differences in risk aversion across people

© Copyright — Christian Schopper
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Measuring Risk Aversion (cont’d)

U(X)A U(x)/\
U(x") Ux"b=-=—-—=————————
U : : 'U(x)
| | |
| | [
EU(X)] | ! 511177)] R——— /1
| [ P
; : U@ |- .
u) b : : Ux)f- : RP : :
| N 1 | AN ] 1 1 | N
X" 7X e X x" “X X! X cE &
Risk averse individual Risk neutral individual Risk loving individual
E[U(X)] < U(X) E[U(x)] = U(X) E[U(X)] > U(X)
CE< X CE= X CE> X
0<A 0=A 0>A

Certainty Equivalent CE — U(CE) = E[U(x)]
Risk Premium RP
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Measuring Risk Aversion (cont’d)

Other Views on Risk Aversion

. In the last few decades, there have been some attempts by researchers, who have
been unconvinced by conventional utility theory ...

. ... or have been under whelmed by the empirical support for it, to come up with
alternative ways of explaining risk aversion

Thé_Allais Paradox

CorpFinCE -

www.christianschopper.com

P1: $ 100 with certainty

P2: $0 with 1% chance, $100 with 89% chance, $500 with 10% chance

Most individuals, given a choice, picked P1 over P2, which is consistent with risk aversion.
Q1: $0 with 89% chance and $100 with 11% chance

Q2: $0 with 90% chance and $500 with 10% chance

Mathematically, it can be shown that an individual who picks P1 over P2 should pick Q1 over
Q2 as well

In reality Allais noted that most individuals switched, picking Q2 over Q1

Allais also noted what he called the common ratio effect

Given a choice between a 25% probability of making $ 8,000 and a 20% probability of making $
10,000, Allais noted that most individuals chose the latter, in direct contradiction of the dictums of
expected utility theory

Both of the propositions presented by Allais suggest that the independence axiom on which
expected utility theory is built may be flawed
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Measuring Risk Aversion (cont’d)

Other Views on Risk Aversion (cont d)

Expected Utility Responses

CorpFinCE
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Loomes and Sugden relaxed the transitivity axiom in the conventional expected utility
framework to develop what they called regret theory

Premise that individuals compare the outcomes they obtain within a given gamble ...

... and are disappointed when the outcome diverges unfavorably from what they might have had
Thus, large differences between (i) what you get from a chosen action-and-(i{i)-what you
could have received from an alternate action give rise ta@
The net effect is that you can observe actions that are inconsistent wi
expected utility theory

* Meaning
— Emotional reaction to having made an error of judgment.

— Investors avoid selling stocks that have gone down in order to avoid
the regret of having made a bad investment and the embarrassment
of reporting the loss.

— They find it easier to follow the crowd and buy a popular stock : if it
subsequently goes down ,it can be rationalized as everyone else
owned it.
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Measuring Risk Aversion (cont’d)

Prospect Theory

Psychologists defined a prospect theory based on some well observed deviations from
rationality

Framing: Decisions often seem to be affected by how choices are framed, rather than the
choices themselves

. We buy more of a product when it is sold at 20% off a list price of $2.50 than when it sold for a list price of
$2.00

Nonlinear preferences: If an individual prefers Ato B, B to C, and then C to A, the standard
preference theory (transitivity) is violated
Risk aversion and risk seeking: Individuals often simultaneously exhibit risk aversion in some of
their actions while seeking out risk in others
Source: The mechanism through which information is delivered may matter, even if the product
or service is identical

. People will pay more for a good, based upon how it is packaged
Loss Aversion: Individuals seem to fell more pain from losses than from equivalent gains

Joy

Loss -0.05 WP Gain

+0.06 WP

Pain
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Consequences of Views on Risk

Investment Choices

. Asset Allocation
. Asset Selection
. Performance Evaluation

Corporate Finance

. Investment Decisions

. Financing Decisions
Dividend Decisions
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What Do We Think About Risk?
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Experimental Findings

Extent of Risk Aversion

1. There seems to be clear evidence that human beings collectively arnd

that they get more so as the stakes become larger

2. There s also evidence of significant differences jn risk aversion across individuals,
aversion and rs

with some showing no signs of risk some even seeking out
Differences across different gambles/settings

. Lotteries versus Auctions

—  Subjects who were only slightly risk averse or even risk neutral in lottery choices became
much more risk averse in bargaining games and in interactive auctions

— Interpersonal dynamics may play a role in determining risk aversion
. Institutional setup
—  The same set of subjects went from being risk-loving in domestic auctions to risk averse in
foreign auctions
. Information effects

—  Canrisk aversion be affected by providing more information about possible outcomes in an
experiment?

—  There is a tendency of human beings to be more sensitive to losses than equivalent gains and
to become more so as they evaluate outcomes more frequently
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Experimental Findings (cont’d)

Risk Aversion Differences across sub-groups

. Male versus Female
—  There seems to be some evidence that women, in general, are more risk averse than men, ...
— ... though the extent of the difference and the reasons for differences are still debated
. Naive versus Experienced
—  Does experience with an asset class make one more or less risk averse?
— In experiments “naive” were more risk averse than the experts
. Young versus Old
— Risk aversion increases as we age
. Racial and Cultural Differences

— Human beings have a lot more in common when it comes to risk aversion than they have as
differences

- Found no race-based differences in risk aversion
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How Do We Measure Risk?
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Estimating Probabilities: First Step to Quantifying Risk

From Pascal’s Triangle to the Normal Distribution ...

1
1 1
1 21
1331
1 4 4 1
LD WS 1
1 61520156 1
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Estimating Probabilities: First Step to Quantifying Risk (cont’d)

The Insurance View of Risk

. Since insurers are concerned
primarily about losses (and covering
those losses), insurance measures of

w ! !! ost always focused on the

. Thus, a company that insures
merchant ships will measure risk in
terms of the likelihood of ships and
cargo being damaged and the loss
that accrues from the damage

. The potential for upside that exists
has little or no relevance to the
insurer since he does not share in it

© Copyright — Christian Schopper

Financial Assets and the Advent of
Statistical Risk Measures

. There was little access to information
and few ways of processing even that
Iimit the 18h & 19t
centuries

—  One way was to treat entire groups of
investments as sharing the same risk
level

—  The other was to categorize
investments based upon how much
information was available

. By the early 20" century, services
were already starting to collect return
and price data on individual securities

in 1934 _Ben Graham-argued
against measures of risk based
pon past prices (such as
volatility), whereby price declines
can be temporary and not reflective
of a company’s true value
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The Markowitz Revolution

Efficient Portfolios

. Create a process by which investors could genera timally diversified portfolio
i.e., portfolios that would maximize returns for any given level of risk (or minimize
risk for any given level of return)

The Mean-Variance Framework

. Investor choices limited to two dimensions: The “good” dimension is captured in the
exi ected returnon an investment and the “bad” dimension is the variance or

in that return

Implications for Risk Assessment

. The argument for diversification becomes irrefutable

. In general, the risk of an asset can be measured by the risk it adds on to the
portfolio that it becomes part of and in particular, by how much it increases the
variance of the portfolio to which it is added

. The other parameters of an investment, such as the potential for large payoffs and
the likelihood of price jumps, become irrelevant once they have been factored into
the variance computation
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The Markowitz Revolution (cont’d)

Partfolio
4

Risk
3

Unsystematic Risk

Systematic Risk & Unsystematic Risk (Total Risk)
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Diversifying globally
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The Capital Asset Pricing Model (CAPM)
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Sharpe and Linter added a riskless asset to the mix and concluded that there existed
a superior alternative to investors at every risk level, created by combining the riskless
asset with one specific portfolio on the efficient frontier

In addition, the model assumed that all investors shared a single period time
horizoat they could borrow and invest at the risk-free rate

The risk of an individual asset becomes the risk added on to the market portfolio and
can be measured statistically as follows

Covariance of asset with the market portfolio

Risk of an asset = = Asset Beta

Variance of the mar; ket portfolio

MARKET PORTFOLIO

«——EFFICIENT FRONTIER

EXPECTED RETURN

RISK-FREE ASSET

RISK
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Mean Variance Challenged

Fat Tails and Power Law Distributions

. Benoit Mandelbrot, a mathematician who also did pioneering work on the behavior of
stock prices, was one of those who took issue with the use of normal and lognormal
distributions

. In practical terms, the power law proponents argue that using measures such as
volatility (and its derivatives such as beta) under-estimate the risk of large
movements

Asymmetric Distributions

. Intuitively, it should be downside risk that concerns us and not upside risk

. In other words, it is not investments that go up significantly that create heartburn and
unease but investments that go down significantly

© Copyright — Christian Schopper 41



https://www.google.at/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwisvYuWx97OAhWB7hoKHUtSAlgQjRwIBw&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FMandelbrot_set&bvm=bv.130731782,d.ZGg&psig=AFQjCNEVUyLXxyezpDAeMuht4XawSDLssQ&ust=1472282847764685
https://www.google.at/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwisvYuWx97OAhWB7hoKHUtSAlgQjRwIBw&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FMandelbrot_set&bvm=bv.130731782,d.ZGg&psig=AFQjCNEVUyLXxyezpDAeMuht4XawSDLssQ&ust=1472282847764685
https://www.google.at/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwisvYuWx97OAhWB7hoKHUtSAlgQjRwIBw&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FMandelbrot_set&bvm=bv.130731782,d.ZGg&psig=AFQjCNEVUyLXxyezpDAeMuht4XawSDLssQ&ust=1472282847764685
https://www.google.at/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwisvYuWx97OAhWB7hoKHUtSAlgQjRwIBw&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FMandelbrot_set&bvm=bv.130731782,d.ZGg&psig=AFQjCNEVUyLXxyezpDAeMuht4XawSDLssQ&ust=1472282847764685
https://www.google.at/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwisvYuWx97OAhWB7hoKHUtSAlgQjRwIBw&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FMandelbrot_set&bvm=bv.130731782,d.ZGg&psig=AFQjCNEVUyLXxyezpDAeMuht4XawSDLssQ&ust=1472282847764685
https://www.google.at/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwisvYuWx97OAhWB7hoKHUtSAlgQjRwIBw&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FMandelbrot_set&bvm=bv.130731782,d.ZGg&psig=AFQjCNEVUyLXxyezpDAeMuht4XawSDLssQ&ust=1472282847764685

CorpFinCE

www.christianschopper.com

Data Power: Arbitrage Pricing and Multi-Factor Models

~—
Ro= 0+ yoF,+ yoFy #oent 1 Fy ot 7 48
where R =retun on stock i

¢, is the expected return on stock 1 if all factors have a value of zero.

A r b | trag e P r | c | n g M 0 d e| F. is the value of jth factor which influences the return onstock I

v, 1s the sensitivity of stock I's return to the jth Factor

& is arandom error term

. Replaces the single market risk factor in the CAPM (captured by the market
portfolio) with multiple market risk factors, ...

. ... and the single market beta in the CAPM (which measures risk added by an
individual asset to the market portfolio) with multiple factor betas (measuring an
asset’s exposure to each of the individual market risk factors)

. More importantly, the arbitrage pricing model does not make restrictive assumptions
about investor utility functions or the return distributions of assets

. The tradeoff, though, is that the arbitrage pricing model does depend heavily on
historical price data

Multi-factor and Proxy Models

. While arbitrage pricing models restrict themselves to historical price data, multifactor
models expand the data used to include macro-economic data, in some versions
and even firm-specific data (such as market capitalization and pricing ratios) in
others
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Data Power: Arbitrage Pricing and Multi-Factor Models (cont’d)

DEFINITION OF 'ARBITRAGE PRICING THEORY - APT'

An asset pricing model based on the idea that an asset’s returns can be predicted
using the relationship between that same asset and many common risk factors.
Created in 1976 by Stephen Ross, this theory predicts a relationship between
the returns of a portfolio and the returns of a single asset through a linear

combination of many independent macro-economic variables.
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DEFINITION OF '"MULTI-FACTOR MODEL'

A financial model that employs multiple factors in its computations to explain
market phenomena and /or equilibrium asset prices. The multi-factor model can
be used to explain either an individual security or a portfolio of securities. It will
do this by comparing two or more factors to analyze relationships between

variables and the security’s resulting performance.
Factors are compared using the following formula:
Ri=ai + Bi(m) Rm + Bi(1)F1 + Bi(2)F2 +..+Bi(N)FN + ei

Where:

Ri is the returns of security i

Rm is the market return

F(1,2,3...N) is each of the factors used

B is the beta with respect to each factor including the market (m)
e is the error term

ais the intercept
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The Evolution of Risk Measures

Key Event Risk Measure used
Risk was considered 10 be elther lated and thus Impossible 10
change or divine providence in which case it could be altered only Pre- None or gut
through prayer or sacrifice. 1494 feeling

Luca Pacioli posits his puzzle with two gamblers in a coin tossing
game

ascal and Fermal solve the Pacioll puzzle and lay foundanons for Computed
probability estimation and theory | 1654 Probabilities
m_raun generates life able using data on Pinhs and deatns n I:Unaoﬁr__I 662

ernoulll states the 1aw of large numbers , providing e basis for | 1711
sampling from large populations Sample-based

| 1494

probabilities
€ Viovre dernves the normal distbution &s an approximation 1o | 1738
the binomial and Gauss & Laplace refine it.
ayes published Nis reatise on how 10 update prior bellets as new || 1763
information is acquired.
ASUrance busiNess develops and wWith It come actuanal measures | 1800s Expected loss

of risk, basedupon historical data.

achelier examines Stock and Option prices on Pars exchanges an ) )
defends his thesis that prices follow a random walk. | 1900  Price variance

anaar atistics Bureau, Moody's and Fitch start rating corporate | _1909-

bonds using accounting information. 1915 Bond & Stock
Ratings

AarkOWIZ ays stanstcal basis 1o diversimcation and generates | 1952

efficient portfolios for different risk levels. Variance added
[TSharpe and Linther INtroduce a NSKIess asset and show that to portiolio

combinations of it and a market portfolio (including all traded |{-1964 Market beta
assets) are optimal for all investors. The CAPM is born.
Risk and return models based upon alernatves to normal | 1960-
distribution - Power law, asymmetric and jump process distributions

Using the "no arbiirage” argument, Ross derves the arbirage L 1976
pricing model; multiple market risk factors are derived from the
historical data.

ACTOBCONONIC VaNables examined as polenntal market s | Macro economic
factors, leading the multi-factor model. 1986  petas
Farma and French, examining e MK Between STocK retums and

firm-speciic factors conclude that market cap and book to price at [ | 1992 Proxies
better proxies for risk than beta or betas.

Factor betas
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Risk Measures and the Company

Global Risk E-commerce Risk dL Car Crash Risk Terrorism Risk
‘e b | ) M

J
Injury Risk Liabiljf Risk Disability Risk :j,Fire Risk \

e _J
lIIness isk eather nvestment Risk
tastrophe Risk

Intellectual Preperty
Ris

chnical Obsolescegfice
L Risk oyé % Regulatory Rll((
B6litical Risk / :j

Variance or
Standard Deviation
Risk Measure

htural Dlsaster Risk

MPAL Risk
Measure

Range and Worst-
Case Risk Measure

CAPM f3 Risk
Measure

Probability of Loss
and Severity of Loss
Risk Measure
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Risk Adjusted Value
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Risk Adjusted Value

Conceptionally, incorporate the effect of risk into estimate@

1. Estimate arisk-adjusted discount rate, relying on a risk and return model which
measures risk and converts it into a risk premium

2. Discount uncertain expected cash flows to reflect the uncertainty

3.  (??) Further discount the estimated value of an asset for those risks that are
believed to have not been incorporated into the discount rate or the cash flows

4. Use the market pricing of assets of similar risk to estimate the value for a risky

asset

—  Thedifficulty of finding assets that have similar risk exposure leads to approximate solutions
such as using other companies in the same business as the company being valued

© Copyright — Christian Schopper
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Risk Adjusted Value Driver Model

Value
Driver

\ 4

T 6
Single
Risks

l
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3 2 * The result of the Monte-Carlo-Simulations
4 » are distributions and statistcial measures
like expectation values. This complex visua-
lization of results enables Analysts to

1
II III Illl ‘ generate additional insights
lLll Il . 4 Next to the expected value, the distribution also

Net Cash Flow explains the probability of different scenarios
Each of the single bars in the distribution can be
viewed as one consistent what-if-scenario

The width of one distribution visualizes the

Monte-Carlo-Simulation 2) degree of uncertainty and therefore can direct
management attention to areas with high
relevance

4 Y 5 sz -
L ARlternative statistical measures like
| | I l 3) Value@Risk can be added into the

visualization

' Sales rati
Margin | Vol Opioastt:nal Investments
* The final KPI-Distribution is calculated by
a aggregating the value driver and risks
- -
e For driver / risks with low estimated deviation
4 ) simple estimation techniques can be used (e.
Fluctuation Insolvency of simple es' q
Interes A
nterest Rate Level A Fraud A client A g. Triangle-Estimations)
% . For driver/risks with high uncertainty a deeper
. A liness ratic 44 Machinary Insolvency of
Tarrency¥i & days defects - Supplier - 5) (e.g. history-based) Analysis of the risk might

be adequate

For complex risiks, statistical estimations like
6 ) e.g. regression analysis or fitting proxies might
be useful
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Types and Adjustments of Risks

Type of Risk Examples

Risk
valuation

adjustment in

Interest rate risk, inflation
risk, exposure to economic
cyclicality

Continuous) market risk
whete  buying protection

against consequences is

diffteult-erdmpossible to do

Adjust discount rate for risk

1scontinuous’/ market risk, | Political r11sk,
with small likelihood of | expropriation,
occurrence but large | risk

economic consequences

Terrorism

Risk of

If insurance markets exist,
include cost of insurance as
operating  expense and
adjust cash flows. If not,
adjust the discount rate.

Market risk that 18

contingent on a specific
occurrence

Commodity price risk

Estimate cost of option
required to hedge against
risk, include as operating
expense and adjust cash
flows.

Estimation risk,
Competitive risk,

If investors in the firm are
diversified, no risk

Technology risk

adjustment  needed. If
investors not diversified,
follow the same rules used
for market risk.

© Copyright — Christian Schopper

49




Probabilistic Approaches
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Scenario Analysis

Best Case/ Worse Case
Multiple Scenario Analysis

Steps in Scenario Analysis

1.
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Determination of which factors the
scenarios will be built around

Determining the number of
scenarios to analyze for each factor

Estimation of asset cash flows
under each scenario

Assignment of probabilities to each
scenario

© Copyright — Christian Schopper

Issues
. Garbage in, garbage out

. Continuous risk
—  When the outcomes can take on any
of avery large number of potential
values or the risk is continuous, it
becomes more difficult to set up
scenarios

. Double counting of risk
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Decision Trees

In some projects and assets, risk is
not only discrete but is sequential

Steps in Decision Tree Analysis

1.
2.
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Divide analysis into risk phases

In each phase, estimate the
probabilities of the outcomes

Define decision points

Compute cash flows/value at end
nodes

Folding back the tree

Win big

Gamble

Take gamble Win small

$10

Accept fixed amount:

$20

I:I Decision node

O Event node

<] End node

© Copyright — Christian Schopper

Use in Decision Making

Dynamic response to risk

— ... by linking actions and choices to
outcomes of uncertain events

Value of information

Risk Management

—  Since decision trees provide a picture
of how cash flows unfold over time,
they are useful in deciding what risks
should be protected against and the
benefits of doing so

Issues

As with scenario analysis, decision
trees generally look at risk in terms of
discrete outcomes

Faced with estimation questions to
which there may be no easy answers
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Simulations

. A way of examining the
consequences of continuous risk

Steps in Simulation
1. Determine “probabilistic” variables

2. Define probability distributions for
these variables

3. Check for correlation across
variables

4.  Run the simulation
—  Number of probabilistic inputs

—  Characteristics of probability
distributions

— Range of outcomes

CorpFinCE
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Use in decision making

Better input estimation

It yields a distribution for expected
value rather than a point estimate

Issues

Garbage in, garbage out

Real data may not fit distributions
Non-stationary distributions
Changing correlation across inputs
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Comparing the Approaches

Selective versus Full Risk Analysis
. In the best-case/worst-case scenario analysis, we look at only three scenarios

. With decision trees and simulations, we attempt to consider all possible outcomes

—  Putin terms of probability, the sum of the probabilities of the scenarios we examine in scenario
analysis can be less than one, whereas the sum of the probabilities of outcomes in decision trees
and simulations has to equal one

Type of Risk

. Scenario analysis and decision trees are generally built around discrete outcomes
in risky events whereas simulations are better suited for continuous risks

. Focusing on just scenario analysis and decision trees, the latter are better suited for
sequential risks

Correlation across Risks

Discrete/Continuous | Correlated/Independent | Sequential/Concurrent | Risk
Approach
Discrete Independent Sequential Decision
Tree
Discrete Correlated Concurrent Scenario
Analysis
. Continuous Either Either Simulations
CorpFinCE
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Comparing the Approaches (cont’d)

CorpFinCE

www.christianschopper.com

In the most extreme form &f scenario analysis,you look at the value in the best
case and worst case scenarios and contrast them with the expected value

— Inits more general form, you estimate the value under a small number of likely scenarios,
ranging from optimistic to pessimistic

re designed for sequential and discrete risks, where the risk in an
Investmentis considered into phases and the risk in each phase is captured in the

possible outcomes and the probabilities that they will occur

— Adecision tree provides a complete assessment of risk and can be used to determine the
optimal courses of action at each phase and an expected value for an asset today

provide the most complete assessments of risk since they are based
upon probability distributions for each input (rather than a single expected value or
just discrete outcomes)

—  The output from a simulation takes the form of an expected value across simulations and a
distribution for the simulated values
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Value at Risk
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Risk has no
boundary

(unbounded) VaR’s boundary

(bounded)
-~
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What is Value at Risk

. What is the most | can lose on this investment?

. In its most general form, the Value at Risk measures the potential loss in value of a
risky asset

Key aspects

1. Estimate the probability of the loss, with a confidence interval

—  Define the probability distributions of individual risks, the correlation across these risks and the
effect of such risks on value

2. Focusin VaR is clearly on downside risk and potential losses
— Its use in banks reflects their fear of a liquidity crisis, where a low-probability catastrophic
occurrence creates a loss that wipes out the capital and creates a client exodus
3. There are three key elements of VaR
— - Specified level of loss in value
—  Afixed time period over which risk is assessed and
— Aconfidence interval

4. While the VaR at investment banks is specified in terms of market risks — interest rate
changes, equity market volatility and economic growth — there is no reason why the
risks cannot be defined more broadly or narrowly
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Value at Risk - Conclusion

Value at Risk has developed as a risk assessment tool at banks and other financial
service firms in the last decade

— Its usage in these firms has been driven by the failure of the risk tracking systems used until the
early 1990s to detect dangerous risk taking on the part of traders and it offered a key benefit: a
measure of capital at risk under extreme conditions in trading portfolios that could be updated on
a regular basis

While the notion of Value at Risk is simple, there are three ways in which Value at
Risk can be measured

We assume that the returns generated by exposure to multiple market risks are
normally distributed
— Use a variance-covariance matrix of all standardized instruments representing various market
risks to estimate the standard deviation in portfolio returns and compute the Value at Risk from
this standard deviation
Run a portfolio through historical data — a historical simulation — and estimate the
probability that the losses exceed specified values

Assume return distributions for each of the individual market risks and run
Monte Carlo simulations to arrive at the Value at Risk

The Variance-covariance approach is simple to implement but the normality
assumption can be tough to sustain,...

. historical simulations assume that the past time periods used are representative of
the future ...

... and Monte Caré)o simLLIatic%n_s.are time and computation intensive
Copyright — Christian Schopper 58




Real Options
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The Essence of Real Options

. In essence, the value of real options stems from the fact that when investing in risky
assets, we can learn from observing what happens in the real world and adapting
our behavior to increase our potential upside from the investment and to decrease the
possible downside

=2/3
P +90

=1/3
P +10

-110
1-p:1l’3

1-p:2]’3
Three potential actions
. Option to move on
. Option to abandon
. Option to delay or wait

. The value of learning is greatest, though, especially when the owner and only the
owner has access to that learning and can act on it: The condition of “exclusivity”
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Risk Management — The Big Picture
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Financial Risk

FINANCIAL RISK

MARKET RISK

LIQUIDITY RISK

OPERATIONAL RISK

—I Absolute Risk |

—! Relative Risk |

Directional

| Non-directional |

_| Basis Risk |
— Volatility Risk |

Assetliquidity

—| Funding liquidity |

—l Fraud Risk

People Risk

|| ModelRisk

Legal Risk
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Determinants of Value

Cash flows from existing assets

Operating income (1 - tax rate)
+ Depreciation

- Maintenance Cap Ex

= Cashflow from existing assets
Function of both quality of past
investments and efficiency with

Growth Rate during Excess Return Phase
Reinvestment Rate

" Return on Capital on new investments
Depends upon competitive advantages
& constraints on growth

which they are managed

Length of period of excess returns: Reflects
sustainability of competitive advantages

Y

Discount Rate

Weighted average of the cost of equity
and cost of debt. Reflects the riskiness ot
investments and funding mix used

© Copyright — Christian Schopper
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Risk Hedging, Risk Management and Value

Valuation Component

Ejfect of Risk Hedging

Ejffect of Risk Management

Costs of equity and capital

Reduce cost of equity for
private and closely held
firms.

Reduce cost of debt for
heavily levered firms with
significant distress risk

May increase costs of
equity and capital, if a firm
increases its exposure to
risks where it feels it has a
differential advantage.

Cash flow to the Firm Cost of risk hedging will | More effective risk
reduce earnings. Smoothing | management may increase
out earnings may reduce | operating margins  and
taxes paid over time. increase cash flows.

Expected Growth  rate | Reducing r1isk exposure | Exploiting opportunities

during high growth period

may make managers more

comfortable taking risky
(and good) 1nvestments.
Increase in  reinvestment

rate will increase growth.

created by risk will allow
the firm to earn a higher
refurn on capital on its new

mvestments.

Length
period

of high growth

No effect

Strategic risk management
can be a long-term
competitive advantage and
increase length of growth
period.

© Copyright — Christian Schopper
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Payoff Diagram for Risk Hedging

Risk hedging pays off if
value drops below
minimum value

v

Minimium value
I

Value of the Unhedged firm

>

Cost of hedging risk

© Copyright — Christian Schopper
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Payoff to Risk Hedging

Marginal | Risk Market Firm  is | Effect on | Effect | Effect Effect on
investor is | being risk highly cash on on value
reduced | protection | leveraged | flows growth | discount
is exists rate
Diversified | Firm Yes No Negative | None None Negative
specific (Cost  of
risk risk
reduction)
Diversified | Firm No Yes Negative | None May Neutral
specific reduce | to
risk (lower | negative
cost of
debt
and
capital)
Diversified | Market | Yes No Negative | None Reduce | Neutral
risk to
negative
Diversified | Market | No Yes Negative | None Reduce | Neutral
risk to
positive
Not Firm Yes No Negative Reduce | Neutral
diversified | specific
risk
Not Firm No Yes Negative | Positive | Reduce | Neutral
diversified | specific to
risk positive
Not Market | Yes No Negative | None Reduce | Neutral
diversified | risk to
positive
Not Market | No Yes Negative | Positive | Reduce | Positive
diversified |risk
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When does Risk Management Pay Off?

. Risk management is an integral part of doing business

—  Effective risk management is more about strategic than financial choices and will show up in
value as higher and more sustainable excess returns

The benefits of risk management, though, are likely to be greatest in businesses with the
following characteristics:

High volatility
. The greater the range of firm specific risks that a firm is exposed to, the greater the
potential for risk management
— After all, it is the uncertainty about the future that is being exploited to advantage

Strong barriers to entry

. Since the payoff to risk management shows up as higher returns, it is likely to create
more value when new entrants can be kept out of the business either because of
infrastructure needs (aerospace, automobiles) and legal constraints such as patents or
regulation (pharmaceuticals and financial service firms)

CorpFinCE
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Risk Hedging versus Risk Management

Risk hedging

Risk management

View of risk

Risk is a danger

Risk is a danger and an

opportunity.

Objective

To protect against the downside
of risk

To exploit the upside created by

uncertainty.

Functional Financial Strategic, stretching across all

emphasis functions.

Process Product oriented. Primarily Process oriented. Identify key risk
focused on the use of derivatives | dimensions and try to develop
and insurance to hedge against better ways of handling and taking
risks. advantage of these risks than the

competition.
Measure of | Reduce volatility in earnings, Higher value
siccess cash flows or value.

Type of real

option

Put option (Insurance against bad

outcomes)

Call option (Taking advantage of
high volatility to create good

outcomes)

Primary Effect

on value

Lower discount rate

Higher and more sustainable

excess refurns.

Likely to make

sense for

Closely held and private firms or
publicly traded firms with high
financial leverage and substantial

distress costs.

Firms in volatile businesses with
significant potential for excess

returns (if successful).

© Copyright — Christian Schopper
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Developing a Risk Management Strategy

1. Make aninventory of possible risks

—  This will include risk that are specific to the firm, risks that affect the entire sector and
macroeconomic risks that have an influence on the value

2. Decide whether to hedge or not to hedge

—  Decide which risks it will attempt to hedge and which ones it will allow to flow through to its
investors

—  The size of the firm, the type of stockholders that it has and its financial leverage (exposure to
distress) will all play a role in making this decision.

3. Chooserisk hedging products

—  Market traded (currency and interest rate derivatives, for example), customized solutions
(prepared by investment banks to hedge against risk that may be unique to the firm) and some
are insurance products

4. Determine the risk or risks that you understand better or deal with better than your
competitors

—  This is the step where the firm moves from risk hedging to risk management and from viewing
risk as a threat to risk as a potential opportunity

—  Why would one firm be better at dealing with certain kinds of risk than its competitors?

5. Devise strategies to take advantage of your differential advantage in the long term

CorpFinCE —  Firms builds on its competitive edge and lays out what they will do to create the maximum benefit
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Risk Management: Profiling and Hedging
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Risk Profile

1. Alisting of risks

2. Categorize the risks ; Impact
ry - -
—  Market versus Firm-specific risk b L";" ””';:‘ ": e

—  Operating versus Financial Risk
—  Continuous Risks versus Event Risk Vary High

—  Catastrophic risk versus Smaller risks
High

3. Measure exposure to each risk
—  Earnings versus Value Risk Exposure
—  Measuring Risk Exposure Low
Qualitative approaches
Quantitative approaches LT

Madiurm

Probability

4. Risk analysis

CorpFinCE
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To Hedge or Not to Hedge?

The Costs of Hedging

Explicit Costs

Implicit Costs

—  Afarmer that buys futures contracts to lock in a price for his produce may face no immediate
costs (in contrast with the costs of buying put options) but will have to give up potential profits
if prices move upwards

The Benefits of Hedging

Tax Benefits

Better investment decisions

—  Managerial risk aversion
. May reject investments that add value to the firm because the firm-specific risk exposure is substantial
— _ Capital market frictions

. Firm that has a good investment that it does not have cash on hand to invest in will have to raise capital by
either issuing new equity or by borrowing money (issuance with a discount)

Distress Costs

— ... because of lower cost of capital
Capital Structure

—  The evidence on whether hedging does increase debt capacity is mixed
Informational Benefits

© Copyright — Christian Schopper 72




To Hedge or not to Hedge?
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@is nh@a the firm of hedging this riskD

Negligible High

1
Is there asignificant benefi Is there axgjgnificant benefitt
terms of highe OWS or a terms of higher OWS or a

lower discount rate? lower discount rate?

es 0 No

Hedge this risk. The Indifferent to ~an investors hedge Do not hedge this

benefits to the firm will hedging risk risk. The benefits
exceed the costs firm? are small relative to

costs
Yes No
Mthe beneTits persist it .
investors hedge the risk insted Hedge this risk. The
R benefits to the firm will
exceed the costs

Yes No
Let the risk pass Hedge this risk. The
through to benefits to the firm will
investors and let exceed the costs
them hedge the
risk.

© Copyright — Christian Schopper

73




Alternative Techniques for Hedging Risk

. Investment Choices

. Financing Choices

. Insurance

. Derivatives
Futures and Forwards

Options

Swaps

CorpFinCE
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Strategic Risk Management
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Risk Taking and Value

OC!

assets---

ash flows from existing assets

better resource allocation and
more efficient operatioins.
Higher cashflows from existing

0 Excess returns during high growth period

e ome
types of risk can be exploited to
generate higher excess returns on
investmenits during high growth period

ength of period of excess returns:
ting risks bette petitors
can give you a longer ;Jigh growth petiod

N\

Value today
can be higher
as a result of
risk takinig
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Discount Rate

While incresed risk taking is generally
viewed as pushing up discount rates,
selective risk taking can minimize this
impact.

© Copyright — Christian Schopper
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Risk Taking as a Call Option

Upside potential of

risk taking
Cost of taking risk
| =
Risk taking downside / Risk taking potential
Risk taking creates value in this

segment
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How to Exploit Risk?

Better and more timely information about events as they occur
— ... and their consequences, allowing you to tailor a superior response to the situation

The speed with which you respond to the changed circumstances in terms of
modifying how and where you do business
— ... by acting faster than your competitors

Past experience with similar crises in the past and the knowledge of how the market
was affected by those crises
— ... enabling to respond better than other firms in the business

Having resources — financial and personnel — that allow to ride out the rough periods
that follow a crisis better than the rest of the sector

The final factor is financial and operating flexibility

—  Being able to change your technological base, operations or financial structure in response to a
changed environment can provide a firm with a significant advantage in an uncertain environment
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The Key Principles of Risk Management

. Risk is everywhere

Risk is global
Risk cuts across businesses

The Emergence of Financial Market
Risk

. Risk is threat and opportunity

. We are ambivalent about risks and
not always rational about the way
we assess or deal with risk

. Not all risk is created equal

Small versus Large Risks
Symmetric versus Asymmetric risks
Short term versus Long term
Continuous versus Discontinuous

. Risk can be measured

. Good risk measurement /
assessment should lead to better
decisions

© Copyright — Christian Schopper

The key to good risk management
is deciding which risks to avoid,
which ones to pass through and
which ones to exploit

The payoff to better risk
management is higher value

Risk management is part of
everyone’s job

Successful risk taking
organizations doe not get there by
accident

—  Alignment of interests

—  Good and timely information

—  Solid analysis

—  Flexibility:

—  People
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Information Technology and Strategic Risks

Information can be used to both pre-empt competition

and react quickly if new competitors show up
o Information about buyers
alternative suppliers < ‘ )
and cost structures can Potential new entrants preferences and
be used if existing willingness to pay can be
suppliers fail or balk.

Supplier reliability (Busmess Unit ) Buyers may
and pricing demand lower
prices/ better

used in pricing

service.

Threat of substltute
products or serwce

Information about potential substitutes can be used to
change or modify product offerings
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Disruptive Technology

ew and disruptive
technology
ntroduced. Often
ignificantly worse
han dominant
echnology
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New technology
attracts fringe or new
customers who are
not being served bg
current technology by
offering cheapter,
simpler or more
convenient product

ost profitable
ustomers stay with
ncumbent firms who

nclude that
nvesting in the new
echnology does not

ake financial sense

ew technology
mproves until it

eets or beats
tandards set for
stablished
echnology

[New technology
becomes the
dominant
fechnology and
established firms
are left behind.
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Compensation and Risk Taking

_ , o A Reasonable Bonsues ,

Fixed compensation Equity in compromise? tied to Equity
(Salary) company profitability Options

o . . : : Too much risk
Too little risk Too little risk taking, Risk taking focused taking, because
taking, since you if managers end up on investments with risk increases
do not share the over invested in short-term eamings option value
upside company payoffs.
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Corporate Governance and Risk Taking

Decision makers have

Decision makers (managers) slg%n\flc%ntteqwtyrltnvrestment Decision makes (managers)
have no equity investment in In firm, Dut as part o have too much invested in
- diversified portfolio - -
the firm equity of the firm
| | |
| | I
Too little risk taking. More balanced risk taking, , ,
Managers behave like with a consideration of the Managers will be risk
lenders and see little right types of risk. averse since they fear
upside to risk taking. losing a signficant part of

their portfolios, if the risk
does not pay off. Too
much of a focus on firm-
specific risk.
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