PART I

Finance and Risk
Management






CHAPTER 1

Potpourri

1.1 INTRODUCTION

Will a stock price increase or decrease? Would the Fed increase interest rates,
leave them unchanged or decrease them? Can the budget to be presented in
Transylvania’s parliament affect the country’s current inflation rate? These and so
many other questions are reflections of our lack of knowledge and its effects on
financial markets performance. In this environment, uncertainty regarding future
events and their consequences must be assessed, predictions made and decisions
taken. Our ability to improve forecasts and reach consistently good decisions can
therefore be very profitable. To a large extent, this is one of the essential preoccu-
pations of finance, financial data analysis and theory-building. Pricing financial
assets, predicting the stock market, speculating to make money and hedging
financial risks to avoid losses summarizes some of these activities. Predictions,
for example, are reached in several ways such as:

¢ ‘Theorizing’, providing a structured approach to modelling, as is the case in
financial theory and generally called fundamental theory. In this case, eco-
nomic and financial theories are combined to generate a body of knowledge
regarding trades and financial behaviour that make it possible to price financial
assets.

¢ Financial data analysis using statistical methodologies has grown into a field
called financial statistical data analysis for the purposes of modelling, testing
theories and technical analysis.

e Modelling using metaphors (such as those borrowed from physics and other
areas of related interest) or simply constructing model equations that are fitted
one way or another to available data.

e Data analysis, for the purpose of looking into data to determine patterns or
relationships that were hitherto unseen. Computer techniques, such as neural
networks, data mining and the like, are used for such purposes and thereby
make more money. In these, as well as in the other cases, the ‘proof of the pud-
ding is in the eating’. In other words, it is by making money, or at least making
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it possible for others to make money, that theories, models and techniques are
validated.
¢ Prophecies we cannot explain but sometimes are true.

Throughout these ‘forecasting approaches and issues’ financial managers deal
practically with uncertainty, defining it, structuring it and modelling its causes,
explainable and unexplainable, for the purpose of assessing their effects on finan-
cial performance. This is far from trivial. First, many theories, both financial and
statistical, depend largely on how we represent and model uncertainty. Dealing
with uncertainty is also of the utmost importance, reflecting individual preferences
and behaviours and attitudes towards risk. Decision Making Under Uncertainty
(DMUU) is in fact an extensive body of approaches and knowledge that attempts
to provide systematically and rationally an approach to reaching decisions in
such an environment. Issues such as ‘rationality’, ‘bounded rationality’ etc., as
we will present subsequently, have an effect on both the approach we use and
the techniques we apply to resolve the fundamental and practical problems that
finance is assumed to address. In a simplistic manner, uncertainty is character-
ized by probabilities. Adverse consequences denote the risk for which decisions
must be taken to properly balance the potential payoffs and the risks implied by
decisions — trades, investments, the exercise of options etc. Of course, the more
ambiguous, the less structured and the more uncertain the situations, the harder
it is to take such decisions. Further, the information needed to make decisions is
often not readily available and consequences cannot be predicted. Risks are then
hard to determine. For example, for a corporate finance manager, the decision may
be to issue or not to issue a new bond. An insurance firm may or may not confer a
certain insurance contract. A Central Bank economist may recommend reducing
the borrowing interest rate, leaving it unchanged or increasing it, depending on
multiple economic indicators he may have at his disposal. These, and many other
issues, involve uncertainty. Whatever the action taken, its consequences may be
uncertain. Further, not all traders who are equally equipped with the same tools,
education and background will reach the same decision (of course, when they
differ, the scope of decisions reached may be that much broader). Some are well
informed, some are not, some believe they are well informed, but mostly, all
traders may have various degrees of intuition, introspection and understanding,
which is specific yet not quantifiable. A historical perspective of events may be
useful to some and useless to others in predicting the future. Quantitative training
may have the same effect, enriching some and confusing others. While in theory
we seek to eliminate some of the uncertainty by better theorizing, in practice
uncertainty wipes out those traders who reach the wrong conclusions and the
wrong decisions. In this sense, no one method dominates another: all are impor-
tant. A political and historical appreciation of events, an ability to compute, an
understanding of economic laws and fundamental finance theory, use of statistics
and computers to augment one’s ability in predicting and making decisions under
uncertainty are only part of the tool-kit needed to venture into trading speculation
and into financial risk management.
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1.2 THEORETICAL FINANCE AND DECISION-MAKING

Financial decision making seeks to make money by using a broad set of economic
and theoretical concepts and techniques based on rational procedures, in a consis-
tent manner and based on something more than intuition and personal subjective
judgement (which are nonetheless important in any practical situation). Gener-
ally, it also seeks to devise approaches that may account for departures from such
rationality. Behavioural and psychological reasons, the violation of traditional
assumptions regarding competition and market forces and exchange combine to
alter the basic assumptions of theoretical economics and finance.

Finance and financial instruments currently available through brokers, mutual
funds, financial institutions, commodity and stock markets etc. are motivated by
three essential problems:

¢ Pricing the multiplicity of claims, accounting for risks and dealing with the
negative effects of uncertainty or risk (that can be completely unpredictable,
or partly or wholly predictable)

* Explaining, and accounting for investors’ behaviour. To counteract the effects
of regulation and taxes by firms and individual investors (who use a wide
variety of financial instruments to bypass regulations and increase the amount
of money investors can make).

* Providing a rational framework for individuals’ and firms’ decision making
and to suit investors’ needs in terms of the risks they are willing to assume and
pay for. For this purpose, extensive use is made of DMUU and the construction
of computational tools that can provide ‘answers’ to well formulated, but
difficult, problems.

These instruments deal with the uncertainty and the risks they imply in many
different ways. Some instruments merely transfer risk from one period to another
and in this sense they reckon with the time phasing of events to reckon with. One of
the more important aspects of such instruments is to supply ‘immediacy’, i.e. the
ability not to wait for a payment for example (whereby, some seller will assume the
risk and the cost of time in waiting for that payment). Other instruments provide a
‘spatial’ diversification, in other words, the distribution of risks across a number
of independent (or almost independent) risks. For example, buying several types
of investment that are less than perfectly correlated, maitaining liguidity etc. By
liquidity, we mean the cost to instantly convert an asset into cash at its fair price.
This liquidity is affected both by the existence of a market (in other words, buyers
and sellers) and by the cost of transactions associated with the conversion of the
asset into cash. As aresult, risks pervading finance and financial risk management
are varied; some of them are outlined in greater detail below.

Risk in finance results from the consequences of undesirable outcomes and
their implications for individual investors or firms. A definition of risk involves
their probability, individual and collective and consequences effects. These are
relevant to a broad number of fields as well, each providing an approach to the
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measurement and the valuation of risk which is motivated by their needs and
by the set of questions they must respond to and deal with. For these reasons,
the problems of finance often transcend finance and are applicable to the broad
areas of economics and decision-making. Financial economics seeks to provide
approaches and answers to deal with these problems. The growth of theoretical
finance in recent decades is a true testament to the important contribution that
financial theory has made to our daily life. Concepts such as financial markets,
arbitrage, risk-neutral probabilities, Black—Scholes option valuation, volatility,
smile and many other terms and names are associated with a maturing profession
that has transcended the basic traditional approaches of making decisions under
uncertainty. By the same token, hedging which is an important part of the practice
finance is the process of eliminating risks in a particular portfolio through a trade or
a series of trades, or contractual agreements. Hedging relates also to the valuation-
pricing of derivatives products. Here, a portfolio is constructed (the hedging
portfolio) that eliminates all the risks introduced by the derivative security being
analyzed in order to replicate a return pattern identical to that of the derivative
security. At this point, from the investor’s point of view, the two alternatives — the
hedging portfolio and the derivative security — are indistinguishable and therefore
have the same value. In practice too, speculating to make money can hardly be
conceived without hedging to avoid losses.

The traditional theory of decision making under uncertainty, integrating statis-
tics and the risk behaviour of decision makers has evolved in several phases
starting in the early nineteenth century. At its beginning, it was concerned with
collecting data to provide a foundation for experimentation and sampling theory.
These were the times when surveys and counting populations of all sorts began.
Subsequently, statisticians such as Karl Pearson and R. A. Fisher studied and set
up the foundations of statistical data analysis, consisting of the assessment of
the reliability and the accuracy of data which, to this day, seeks to represent large
quantities of information (as given explicitly in data) in an aggregated and sum-
marized fashion, such as probability distributions and moments (mean, variance
etc.) and states how accurate they are. Insurance managers and firms, for exam-
ple, spend much effort in collecting such data to estimate mean claims by insured
clients and the propensity of certain insured categories to claim, and to predict
future weather conditions in order to determine an appropriate insurance premium
to charge. Today, financial data analysis is equally concerned with these prob-
lems, bringing sophisticated modelling and estimation techniques (such as linear
regression, ARCH and GARCH techniques which we shall discuss subsequently)
to bear on the application of financial analysis.

The next step, expounded and developed primarily by R. A. Fisher in the 1920s,
went one step further with planning experiments that can provide effective in-
formation. The issue at hand was then to plan the experiments generating the
information that can be analysed statistically and on the basis of which a deci-
sion could, justifiably, be reached. This important phase was used first in testing
the agricultural yield under controlled conditions (to select the best way to grow
plants, for example). It yielded a number of important lessons, namely that the
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procedure (statistical or not) used to collect data is intimately related to the kind
of relationships we seek to evaluate. A third phase, expanded dramatically in the
1930s and the 1940s consisted in the construction of mathematical models that
sought to bridge the gap between the process of data collection and the need of
such data for specific purposes such as predicting and decision making. Linear re-
gression techniques, used extensively in econometrics, are an important example.
Classical models encountered in finance, such as models of stock market prices,
currency fluctuations, interest rate forecasts and investment analysis models, cash
management, reliability and other models, are outstanding examples.

In the 1950s and the 1960s the (Bayes) theory of decision making under un-
certainty took hold. In important publications, Raiffa, Luce, Schlaiffer and many
others provided a unified framework for integrating problems relating to data col-
lection, experimentation, model building and decision making. The theory was
intimately related to typical economic, finance and industrial, business and other
problems. Issues such as the value of information, how to collect it, how much
to pay for it, the weight of intuition and subjective judgement (as often used by
behavioural economists, psychologists etc.) became relevant and integrated into
the theory. Their practical importance cannot be understated for they provide
a framework for reaching decisions under complex situations and uncertainty.
Today, theories of decision making are an ever-expanding field with many ar-
ticles, books, experiments and theories competing to provide another view and
in some cases another vision of uncertainty, how to model it, how to represent
certain facets of the economic and financial process and how to reach decisions
under uncertainty. The DMUU approach, however, presumes that uncertainty
is specified in terms of probabilities, albeit learned adaptively, as evidence ac-
crues for one or the other event. It is only recently, in the last two decades, that
theoretical and economic analyses have provided in some cases theories and tech-
niques that provide an estimate of these probabilities. In other words, while in
the traditional approach to DMUU uncertainty is exogenous, facets of modern
and theoretical finance have helped ‘endogenize’ uncertainty, i.e. explain uncer-
tain behaviours and events by the predictive market forces and preferences of
traders. To a large extent, the contrasting finance fundamental theory and tra-
ditional techniques applied to reach decisions under uncertainty diverge in their
attempts to represent and explain the ‘making of uncertainty’. This is an important
issue to appreciate and one to which we shall return subsequently when basic no-
tions of fundamental theory including rational expectations and option pricing are
addressed.

Today, DMUU is economics, finance, insurance and risk motivated. There are
a number of areas of special interest we shall briefly discuss to better appreciate
the transformations of finance, insurance and risk in general.

1.3 INSURANCE AND ACTUARIAL SCIENCE

Actuarial science is in effect one of the first applications of probability theory
and statistics to risk analysis. Tetens and Barrois, already in 1786 and 1834
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respectively, were attempting to characterize the ‘risk’ of life annuities and fire
insurance and on that basis establish a foundation for present-day insurance.
Earlier, the Gambling Act of 1774 in England (King George III) laid the foun-
dation for life insurance. It is, however, to Lundberg in 1909, and to a group of
Scandinavian actuaries (Borch, 1968; Cramer, 1955) that we owe much of the
current mathematical theory of insurance. In particular, Lundberg provided the
foundation for collective risk theory. Terms such as ‘premium payments’ required
from the insured, ‘wealth’ or the ‘firm liquidity’ and ‘claims’ were then defined.
In its simplest form, actuarial science establishes exchange terms between the
insured, who pays the premium that allows him to claim a certain amount from
the firm (in case of an accident), and the insurer, the provider of insurance who
receives the premiums and invests and manages the moneys of many insured. The
insurance terms are reflected in the ‘insurance contract’ which provides legally
the ‘conditional right to claim’. Much of the insurance literature has concentrated
on the definition of the rules to be used in order to establish the terms of such a
contract in a just and efficient manner. In this sense, ‘premium principles’ and a
wide range of operational rules worked out by the actuarial and insurance profes-
sion have been devised. Currently, insurance is gradually being transformed to
be much more in tune with market valuation of insurable contracts and financial
instruments are being devised for this purpose. The problems of insurance are,
of course, extremely complex, with philosophical and social undertones, seeking
to reconcile individual with collective risk and individual and collective choices
and interests through the use of the market mechanism and concepts of fairness
and equity. In its proper time setting (recognizing that insurance contracts ex-
press the insured attitudes towards time and uncertainty, in which insurance is
used to substitute certain for uncertain payments at different times), this problem
is of course, conceptually and quantitatively much more complicated. For this
reason, the quantitative approach to insurance, as is the case with most financial
problems, is necessarily a simplification of the fundamental issues that insurance
deals with.

Risk is managed in several ways including: ‘pricing insurance, controls, risk
sharing and bonus-malus’. Bonus-malus provides an incentive not to claim when
a risk materializes or at least seeks to influence insured behaviour to take greater
care and thereby prevent risks from materializing. In some cases, it is used to
discourage nuisance claims. There are numerous approaches to applying each of
these tools in insurance. Of course, in practice, these tools are applied jointly, pro-
viding a capacity to customize insurance contracts and at the same time assuming
a profit for the insurance firm.

In insurance and finance (among others) we will have to deal as well with
special problems, often encountered in practical situations but difficult to analyse
using statistical and analytical techniques. These essentially include dependen-
cies, rare events and man-made risks. In insurance, correlated risks are costlier
to assume while insuring rare and extremely costly events is difficult to assess.
Earthquake and tornado insurance are such cases. Although, they occur, they do
so with small probabilities. Their occurrence is extremely costly for the insurer,
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however. For this reason, insurers seek the participation of governments for such
insurance, study the environment and the patterns in weather changes and turn to
extensive risk sharing schemes (such as reinsurance with other insurance firms
and on a global scale). Dependencies can also be induced internally (endoge-
nously generated risks). For example, when trading agents follow each other’s
action they may lead to the rise and fall of an action on the stock market. In this
sense, ‘behavioural correlations’ can induce cyclical economic trends and there-
fore greater market variability and market risk. Man-made induced risks, such as
terrorists’ acts of small and unthinkable dimensions, also provide a formidable
challenge to insurance companies. John Kay (in an article in the Financial Times,
2001) for example states:

The insurance industry is well equipped to deal with natural disasters in the developed world:
the hurricanes that regularly hit the south-east United States; the earthquakes that are bound
to rock Japan and California from time to time. Everyone understands the nature of these
risks and their potential consequences. But we are ignorant of exactly when and where they
will materialize. For risks such as these, you can write an insurance policy and assess a
premium.

But the three largest disasters for insurers in the past 20 years have been man-made, not
natural. The human cost of asbestos was greater even than that of the destruction of the World
Trade Center. The deluge of asbestos-related claims was the largest factor in bringing the
Lloyd’s insurance market to its knees.

By the same token, the debacle following the deregulation of Savings and Loans
in the USA in the 1960s led to massive opportunistic behaviours resulting in huge
losses for individuals and insurance firms. These disasters have almost uniformly
involved government interventions and in some cases bail-outs (as was the case
with airlines in the aftermath of the September 11th attack on the World Trade
Center). Thus, risk in insurance and finance involves a broad range of situations,
sources of uncertainty and a broad variety of tools that may be applied when
disasters strike. There are special situations in insurance that may be difficult to
assess from a strictly financial point of view, however, as in the case of man-
made risks. For example, environmental risks have special characteristics that are
affecting our approach to risk analysis:

e Rare events: Relating to very large disasters with very small probabilities that
may be difficult to assess, predict and price.

e Spillover effects: Having behavioural effects on risk sharing and fairness since
persons causing risks may not be the sole victims. Further, effects may be felt
over long periods of time.

¢ International dimensions: having power and political overtones.

For these reasons, some of the questions raised in conjunction with environmental
risk that are of acute interest today are numerous, including among others:
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e  Who pays for it?
¢ What prevention if at all?
* Who is responsible if at all?

By the same token, the future of genetic testing promises to reveal informa-
tion about individuals that, hitherto has been unknown, and thereby to change
the whole traditional approach to insurance. In particular, randomness, an es-
sential facet of the insurance business, will be removed and insurance contracts
could/would be tailored to individuals’ profiles. The problems that may arise sub-
sequent to genetic testing are tremendous. They involve problems arising over the
power and information asymmetries between the parties to contracts. Explicitly,
this may involve, on the one hand, moral hazard (we shall elaborate subsequently)
and, on the other, adverse selection (which will see later as well) affecting the
potential future/non-future of the insurance business and the cost of insurance to
be borne by individuals.

1.4 UNCERTAINTY AND RISK IN FINANCE

Uncertainty and risk are everywhere in finance. As stated above, they result from
consequences that may have adverse economic effects. Here are a few financial
risks.

1.4.1 Foreign exchange risk

Foreign exchange risk measures the risk associated with unexpected variations in
exchange rates. It consists of two elements: an internal element which depends on
the flow of funds associated with foreign exchange, investments and so on, and
an external element which is independent of a firm’s operations (for example, a
variation in the exchange rates of a country).

Foreign exchange risk management has focused essentially on short-term de-
cisions involving accounting exposure components of a firm’s working capital.
For instance, consider the case of captive insurance companies that diversify their
portfolio of underwriting activities by reinsuring a ‘layer’ of foreign risk. In this
case, the magnitude of the transaction exposure is clearly uncertain, compound-
ing the exchange and exposure risks. Bidding on foreign projects or acquisitions
of foreign companies will similarly entail exposures whose magnitudes can be
characterized at best subjectively. Explicitly, in big-ticket export transactions or
large-scale construction projects, the exporter or contractor will first submit a bid
B(T) of say 100 million which is denominated in $US (a foreign currency from
the point of view of the decision maker) and which, if accepted, would give rise
to a transaction exposure (asset or liability) maturing at a point in time 7', say 2
years ahead. The bid will in turn be accepted or rejected at time ¢, say 6 months
ahead (0 <t < T), resulting in the transaction exposure which is uncertain until
the resolution (time) standing at the full amount B(T) if the bid is accepted, or
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being cancelled if the bid is rejected. Effective management of such uncertain
exposures will require the existence of a futures market for foreign exchange
allowing contracts to be entered into or cancelled at any time ¢ over the bidding
uncertainty resolution horizon 0 < t < T'. The case of foreign acquisition is a spe-
cial case of the above more general problem with uncertainty resolution being
arbitrarily set at t = T. Problems in long-term foreign exchange risk manage-
ment — that is, long-term debt financing and debt refunding — in a multi-currency
world, although very important, is not always understood and hedged. As global
corporations expand operations abroad, foreign currency-denominated debt in-
struments become an integral part of the opportunities of financing options. One
may argue that in a multi-currency world of efficient markets, the selection of
the optimal borrowing source should be a matter of indifference, since nominal
interest rates reflect inflation rate expectations, which, in turn, determine the pat-
tern of the future spot exchange rate adjustment path. However, heterogeneous
corporate tax rates among different national jurisdictions, asymmetrical capital
tax treatment, exchange gains and losses, non-random central bank intervention
in exchange markets and an ever-spreading web of exchange controls render the
hypothesis of market efficiency of dubious operational value in the selection pro-
cess of the least-cost financing option. How then, should foreign debt financing
and refinancing decisions be made, since nominal interest rates can be mislead-
ing for decision-making purposes? Thus, a managerial framework is required,
allowing the evaluation of the uncertain cost of foreign capital debt financing as
a function of the ‘volatility’ (risk) of the currency denomination, the maturity of
the debt instrument, the exposed exchange rate appreciation/depreciation and the
level of risk aversion of the firm.

To do so, it will be useful to distinguish two sources of risk: internal and
external. Internal risk depends on a firm’s operations and thus that depends on
the exchange rate while external risk is independent of a firm’s operations (such
as a devaluation or the usual variations in exchange rates). These risks are then
expressed in terms of:

e Transaction risk, associated with the flow of funds in the firm

e Translation risk, associated with in-process, present and future transactions.

e Competition risk, associated with the firm’s competitive posture following a
change in exchange rates.

The actors in a foreign exchange (risk) market are numerous and must be
considered as well. These include the firms that import and export, and the in-
termediaries (such as banks), or traders. Traders behave just as market makers
do. At any instant, they propose to buy and sell for a price. Brokers are inter-
mediaries that centralize buy and sell orders and act on behalf of their clients,
taking the best offers they can get. Over all, foreign exchange markets are com-
petitive and can reach equilibrium. If this were not the case, then some traders
could engage in arbitrage, as we shall discuss later on. This means that some
traders will be able to make money without risk and without investing any
money.
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1.4.2 Currency risk

Currency risk is associated with variations in currency markets and exchange
rates. A currency is not risky because its depreciation is likely. If it were to de-
preciate for sure and there were to be no uncertainty as to its magnitude and
timing-there would not be any risk at all. As a result, a weak currency can be less
risky than a strong currency. Thus, the risk associated with a currency is related to
its randomness. The problems thus faced by financial analysts consist of defining
a reasonable measure of exposure to currency risk and managing it. There may
be several criteria in defining such an exposure. First, it ought to be denominated
in terms of the relevant amount of currency being considered. Second, it should
be a characteristic of any asset or liability, physical or financial, that a given in-
vestor might own or owe, defined from the investor’s viewpoint. And finally, it
ought to be practical. Currency risks are usually associated with macroeconomic
variables (such as the trade gap, political stability, fiscal and monetary policy,
interest rate differentials, inflation, leadership, etc.) and are therefore topics of
considerable political and economic analysis as well as speculation. Further, be-
cause of the size of currency markets, speculative positions may be taken by
traders leading to substantial profits associated with very small movements in
currency values. On a more mundane level, corporate finance managers operat-
ing in one country may hedge the value of their contracts and profits in another
foreign denominated currency by assuming financial contracts that help to relieve
some of the risks associated with currency (relative or absolute) movements and
shifts.

1.4.3 Credit risk

Credit risk covers risks due to upgrading or downgrading a borrower’s creditwor-
thiness. There are many definitions of credit risk, however, which depend on the
potential sources of the risk, who the client may be and who uses it. Banks in
particular are devoting a considerable amount of time and thoughts to defining
and managing credit risk. There are basically two sources of uncertainty in credit
risk: default by a party to a financial contract and a change in the present value
(PV) of future cash flows (which results from changes in financial market con-
ditions, changes in the economic environment, interest rates etc.). For example,
this can take the form of money lent that is not returned. Credit risk considera-
tions underlie capital adequacy requirements (CAR) regulations that are required
by financial institutions. Similarly, credit terms defining financial borrowing and
lending transactions are sensitive to credit risk. To protect themselves, firms and
individuals turn to rating agencies such as Standard & Poors, Moody’s or others
(such as Fitch Investor Service, Nippon Investor Service, Duff & Phelps, Thomson
Bank Watch etc.) to obtain an assessment of the risks of bonds, stocks and finan-
cial papers they may acquire. Furthermore, even after a careful reading of these
ratings, investors, banks and financial institutions proceed to reduce these risks
by risk management tools. The number of such tools is of course very large. For
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example, limiting the level of obligation, seeking collateral, netting, recouponing,
insurance, syndication, securitization, diversification, swaps and so on are some
of the tools a financial service firm or bank might use.

An exposure to credit risk can occur from several sources. These include an
exposure to derivatives products (such as options, as we shall soon define) in expo-
sures to the replacement cost (or potential increases in future replacement costs)
due to default arising from market adverse conditions and changes. Problems of
credit risk have impacted financial markets and global deflationary forces. ‘Wild
money’ borrowed by hedge funds faster than it can be reimbursed to banks has
created a credit crunch. Regulatory distortions are also a persistent theme over
time. Over-regulation may hamper economic activity. The creation of wealth,
while ‘under-regulation’ (in particular in emerging markets with cartels and few
economic firms managing the economy) can lead to speculative markets and finan-
cial distortions. The economic profession has been marred with such problems.
For example:

One of today’s follies, says a leading banker, is that the Basle capital adequacy regime provides
greater incentives for banks to lend to unregulated hedge funds than to such companies as IBM.
The lack of transparency among hedge funds may then disguise the bank’s ultimate exposure
to riskier markets. Another problem with the Basle regime is that it forces banks to reinforce
the economic cycle — on the way down as well as up. During a recovery, the expansion of bank
profits and capital inevitably spurs higher lending, while capital shrinkage in the downturn
causes credit to contract when it is most needed to business. (Financial Times, 20 October
1998, p. 17)

Some banks cannot meet international standard CARs. For example, Daiwa
Bank, one of Japan’s largest commercial banks, is withdrawing from all overseas
business partly to avoid having to meet international capital adequacy standards.
For Daiwa, as well as other Japanese banks, capital bases have been eroded by
growing pressure on them to write off their bad loans and by the falling value of
shares they hold in other companies, however, undermining their ability to meet
these capital adequacy standards.

To address these difficulties the Chicago Mercantile Exchange, one of the
two US futures exchanges, launched a new bankruptcy index contract (for credit
default) working on the principle that there is a strong correlation between credit
charge-off rates and the level of bankruptcy filings. Such a contract is targeted at
players in the consumer credit markets — from credit card companies to holders
of car loans and big department store groups. The data for such an index will be
based on bankruptcy court data.

1.4.4 Otbher risks

There are other risks of course, some of which are defined below while others
will be defined, explained and managed as we move along to define and use the
tools of risk and computational finance management.
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Market risk is associated with movements in market indices. It can be due to a
stock price change, to unpredictable interest rate variations or to market liquidity,
for example.

Shape risk is applicable to fixed income markets and is caused by non-parallel
shifts of interest rates on straight, default-free securities (i.e. shifts in the term
structure of interest rates). In general, rates risks are associated with the set
of relevant flows of a firm that depend on the fluctuations of interest rates.
The debt of a firm, the credit it has, indexed obligations and so on, are a few
examples.

Volatility risk is associated with variations in second-order moments (such
as process variance). It reduces our ability to predict the future and can induce
preventive actions by investors to reduce this risk, while at the same time leading
others to speculate wildly. Volatility risk is therefore an important factor in the
decisions of speculators and investors. Volatility risk is an increasingly important
risk to assess and value, owing to the growth of volatility in stocks, currency and
other markets.

Sector risk stems from events affecting the performance of a group of securi-
ties as a whole. Whether sectors are defined by geographical area, technological
specialization or market activity type, they are topics of specialized research. An-
alysts seek to gain a better understanding of the sector’s sources of uncertainty
and their relationship to other sectors.

Liquidity risk is associated with possibilities that the bid—ask spreads on security
transactions may change. As a result, it may be impossible to buy or sell an asset
in normal market conditions in one period or over a number of periods of time.
For example, a demand for an asset at one time (a house, a stock) may at one time
be oversubscribed such that no supply may meet the demand. While a liquidity
risk may eventually be overtaken, the lags in price adjustments, the process at
hand to meet demands, may create a state of temporary (or not so temporary)
shortage.

Inflation risk: inflation arises when prices increase. It occurs for a large number
of reasons. For example, agents, traders, consumers, sellers etc. may disagree on
the value of products and services they seek to buy (or sell) thereby leading to
increasing prices. Further, the separation of real assets and financial markets can
induce adjustment problems that can also contribute to and motivate inflation.
In this sense, a clear distinction ought to be made between financial inflation
(reflected in a nominal price growth) and real inflation, based on the real terms
value of price growth. If there were no inflation, discounting could be constant (i.e.
expressed by fixed interest rates rather than time-varying and potentially random)
since it could presume that future prices would be sustained at their current level.
In this case, discounting would only reflect the time value of money and not the
predictable (and uncertain) variations of prices. In inflationary states, discounting
can become nonstationary (and stochastic), leading to important and substan-
tial problems in modelling, understanding how prices change and evolve over
time.

Importantly inflation affects economic, financial and insurance related issues
and problems. In the insurance industry, for example, premiums and benefits
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calculations induced by real as well as nominal price variations, i.e. inflation, are
difficult to determine. These variations in prices alter over time the valuation of
premiums in insurance contracts introducing a risk due to a lack of precise knowl-
edge about economic activity and price level changes. At the same time, changes
in the nominal value of claims distributions (by insurance contract holders), in-
creased costs of living and lags between claims and payment render insurance
even more risky. For example, should a negotiated insurance contract include
inflation-sensitive clauses? If not, what would the implications be in terms of
consumer protection, the time spans of negotiated contracts and, of course, the
policy premium? In this simple case, a policyholder will gradually face declining
payments but also a declining protection. In case of high inflation, it is expected
that the policyholder will seek a renegotiation of his contract (and thereby in-
creased costs for the insurer and the insured). The insurance firm, however, will
obtain an unstable stream of payments (in real terms) and a very high cost of
operation due to the required contract renegotiation. Unless policyholders are ex-
tremely myopic, they would seek some added form of protection to compensate
on the one hand for price levels changes and for the uncertainty in these prices
on the other. In other words, policyholders will demand, and firms will supply,
inflation-sensitive policies. Thus, inflation clearly raises issues and problems that
are important for both the insurer and the insured. For this reason, protection from
inflation risk, which is the loss at a given time, given an uncertain variation of
prices, may be needed. Since this is not a ‘loss’ per se, but an uncertainty regarding
the price, inflation-adjusted loss valuation has to be measured correctly. Further-
more, given an inflation risk definition, the apportioning of this risk between the
policyholder and the firm is also required, demanding an understanding of risk
attitudes and behaviours of insured and insurer alike. Then, questions such as:
who will pay for the inflation risk? how? (i.e. what will be the insurance policy
which accounts expressly for inflation) and how much? These issues require that
insurance be viewed in its inter-temporal setting rather than its static actuarial
approach.

To clarify these issues, consider whether an insurance firm should a priori
absorb the inflation risk pass it on to policyholders by an increased load factor
(premium) or follow a posterior procedure where policyholders increase payments
as a function of the published inflation rate, cost of living indices or even the value
of a given currency. These are questions that require careful evaluation.

1.5 FINANCIAL PHYSICS

Recently, domains such Artificial Intelligence, Data Mining and Computational
Tools, as well as the application of constructs and themes reminiscent of financial
problems, have become fashionable. In particular, a physics-like approach has
been devised to deal with selected financial problems (in particular with option
valuation, volatility smile and so on). The intent of physical models is to explain
(and thereby forecast) phenomena that are not explained by the fundamental
theory. For example, trading activity bursts, bubbles and long and short cycles, as
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well as long-run memory, that are poorly explained or predicted by fundamental
theory and traditional models are typical applications. The physics approach is es-
sentially a modelling approach, using metaphors and processes/equations used in
physics and finding their parallel in economics and finance. For example, an indi-
vidual consumer might be thought to be an atom moving in a medium/environment
which might correspond in economics to a market. The medium results from an
infinite number of atoms acting/interacting, while the market results from an infi-
nite number of consumers consuming and trading among themselves. Of course,
these metaphors are quite problematic, modelling simplifications, needed to ren-
der intractable situations tractable and to allow aggregation of the many atoms
(consumers) into a whole medium (market). There are of course many techniques
to reach such aggregation. For example, the use of Brownian motion (to represent
the uncertainty resulting from many individual effects, individually intractable),
originating in Bachelier’s early studies in 1905, conveniently uses the Central
Limit Theorem in statistics to aggregate events presumed independent. However,
this ‘seeming normality’, resulting from the aggregation of many independent
events, is violated in many cases, as has been shown in many financial data
analyses. For example, data correlation (which cannot be modelled or explained
easily), distributed (stochastic) volatility and the effects of long-run memory
not accounted for by traditional modelling techniques, etc. are such cases. In
this sense, if there is any room for financial physics it can come only after the
failure of economic and financial theory to explain financial data. The contri-
bution of physics to finance can be meaningful only by better understanding of
finance —however complex physical notions may be. The true test is, as always, the
‘proof of the pudding’; in other words, whether models are supported by the evi-
dence of financial data or making money where no one else thought money could
be made.
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