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80 Hours Marks: 80

Course Objectives:
1. To make the students efficient in the area of derivatives, by giving them the
knowledge of basics in options, futures, swaps etc.
Module 1:Introduction to risk management — Meaning and need — importance —
Types of market risk — Risk management issues in business — Financial derivatives
— Meaning — Need — Growth of financial derivatives markets in India — Derivative
markets — Exchange traded financial derivatives for risk management in India —
Participants — Functions — Types of risk management instruments — Forwards —
Futures — Options — Swaps — The regulatory framework of derivative trading in
India. 16 hours
Module 2: Future's growth and development t- Difference between forwards and
futures - financial future - Future trading — currency futures — Interest rate futures
Pricing and valuation — of future contacts — Value at risk-Hedging risk — Hedging
with stock index future — types of members and margin system in India-Future
trading in stock exchange for risk management. 20 hours
Module 3: Options — meaning — needs and importance-options and futures-
fundamental option strategies-type of option-put-call-trading strategies of risk
instruments-positions in options-stock indices-options in Indian stock market.

16 hours
Module 4 : Risk pricing of options-intrinsic value and time value-pricing at the
expiry of contact-factors affecting option pricing-put-call-parity pricing-models of
pricing-binomial option-pricing models-Black Schole's pricing methods.

16 hours
Module 5: Swaps-meaning and definition-development-structure of swap dealing
for risk management-interest rate swaps-forward swaps and swap option
contractscancellable
and extendable swaps-no generic swaps transactions. Currency swaps -
Valuation and pricing of swaps - risk management function of swap transaction.

12 hours
(Only theory, No problems expected)
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UNIT-1
RISK MANAGEMENT

Introduction

We live in increasingly interesting and risky times. It is going to become more
complex and risky.in the future. Corporations (and all of us as leaders or managers)
must adapt to this increasingly peculiar environment to survive potentially large risks.
When people think of large risks confronting corporations they are used to thinking in
terms of natural hazards such as hurricanes, earthquakes, floods or tornados, or even
man-made disaster such as the terrorists attacks, the British Petroleum gulf oil spill,
internet security breaches causing' huge financial losses, the Tokyo earthquake
(natural) and resulting nuclear disaster (man-made), or sometimes products liability
lawsuits with attached punitive damages. People often overlook man made financial
disasters which could be even more devastating globally, such as the credit crisis
happened in 2008-2009. This disaster is already considered the worst global financial
calamity ever with unprecedented world-wide consequences that have hit country after
country and company after company.

Definition of the term

1. A probability or threat of damage, injury, liability, loss, or any other negative
occurrence that is caused by external or internal vulnerabilities, and that may be
avoided through pre emptive action.

2. Finance: The probability that an actual return on an investment will be lower than
the expected return. Financial risk is divided into the following categories: Basic risk,
Capital risk, Country risk, Default risk, Delivery risk, Economic risk, Exchange rate
risk, Interest rate risk, Liquidity risk, Operations risk, Payment system risk, Political
risk, Refinancing  risk, Reinvestment  risk, Settlement  risk, Sovereign sk,
and Underwriting risk.

3. Food industry: The possibility that due to a certain hazard in food there will be a
negative effect to a certain magnitude.

4. Insurance: A situation where the probability of a variable (such as burning down of
a building) is known but when a mode of occurrence or the actual value of the
occurrence (whether the fire will occur at a particular property) is not. A risk is not
an uncertainty (where neither the probability nor the mode of occurrence is known),
a peril (cause of loss), or a hazard (something that makes the occurrence of a peril
more likely or more severe).

Sty REs = — - e
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5. Securities trading: The probability of a loss or drop in value. Trading risk is divided
into two general categories: (1) Systemic risk affects all securities in the
same class and is linked to the overall capital-market system and therefore cannot be
eliminated by diversification. (2) Non systematic risk is any risk that isn't market-
related or is not systemic. Also called non market risk, extra-market risk, or un
systemic risk.

‘Risk is a condition in which there exists a quantifiable dispersion in the possible
outcomes from any activity. It can be classified in a number of ways.’

Risk has also been defined as: ‘Uncertain future events which could influence
the achievement of the organisation’s strategic, operational and financial objectives’-
International Federation of Accountants, 2009. !

Risk management is: ‘A process of understanding and managing the risks that
the entity is inevitably subject to in attempting to achieve its corporate objectives. For
management purposes, risks are usually divided into categories such as Operational,
financial, legal compliance, information and personnel. One example of an integrated
solution to risk management is enterprise risk management.’- CIMA Official
Terminology, 2015.

Importance of Risk Management

A basic lack of corporate and governmental risk management were at the heart
of the global credit crisis. Probably no other risk-related event has had, and will
continue to have, as profound an impact world wide as this risk management failyre
(and this includes the terrorist attacks many parts of the world, hurricane Katrina ang
the BP oil spill). The ramifications of risk management failures can potentially change
the very structure of American government, and possibly governments gapg
corporations throughout the world. Not understanding risks and how g mitigate them
is simply no longer an option. How was risk in this situation so badly managed? Wha¢
could firms and individuals have done to protect themselves from the consequences of
this risk taking? How can government measure (beforehand) such risks in order to

regulate and control them? These and other questions come immediately to mind
min

when one contemplates the fateful consequences of this failure in risk Managemen;
ent.

These will be among the topics of this book. From a corporate pe. )
P B eir:SPeCtIVC, one

f ,fijs._mg corporate
1rectors
S and officers’

rd ot arial studies unt of g
Health Care Financing Administration states that overall healt 'a

1J
el are Costs  will
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increase at more than double the rate of inflation for the next five to seven years, SO
considerations of employee benefits can be expected to influence top level CEO/CFO
decision making even more in the future. General Motors, for example, has an annual
$2.8 Billion liability in health and pension benefits for their retired and active
workers, which adds over $1500 to the cost of each automobile sold. The effect of the
Obama nationalized health care plan will also change corporate risk profiles and
competitivensss.

Supply chain risk management is getting increasing attention as well, since
companies now often don't keep big stockpiles of parts the way they did two decades
ago. Instead, to hold down warehouse and inventory costs, they rely on a "just in time"
system in which parts are delivered just days or hours ahead of when they are needed.
This, of course, makes their financial viability vulnerable to supply chain disruptions.
Wé shall consider issues related to supply chain risk management particularly in this-
book. Increasingly there has been tecognition of the enterprise wide nature of risk
management and the realization that there should be a coordinated and integrated
approach to handling risks of the corporation which entails a holistic view of risk and
its management in a framework which views risk management as a value enhancing
strategic process and goal of the corporation. It was just one division of the giant AIG
Corporation (the financial products division) which brought down the entire giant
company, a previously unthinkable event. Just as the Markowitz approach to portfolio
theory revolutionized investment conceptualization in finance by considering the
correlation of assets and the market, so too has the “portfolio” paradigm towards risk
revolutionized the field of risk management for corporations.

We are currently are the forefront of this revolution, but the unfolding
financial crisis will fasten this process. Such an approach is currently being introduced
into the corporate governance structure and is known as enterprise risk management.
This enterprise risk approach is in contrast to the old (now dramatically failed) model
of handling risks in a silo approach, wherein the finance department handled the
isks, the marketing department handled the marketing risks, the insurance

financial 11
and risk management group handled the physical risks, the legal department handled

the liabilit
enterprise W111 be a major focus of this class, as well as the detailed examination of the

more tradit
n rxsk fmanc1a1 hedging of risk, employee liability risk, etc.). We shall apply

y risks, etc. The global, holistic, or integrated management of risk for an

1ona1 areas of corporate risk (e.g., products liability, product recalls and

reputatlo
ERM techmques to supply

chain risk management as a partlcular example. This
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approach is encapsulated in the advice from Peter Cox, Chief Financial Officer of
United Grain Growers (UGG) of Canada in the statement “Don'’t try to operate your
business risk free. Just tip the scale to your advantage, so risk management becomes

strategic rather than just defensive.”

After a quick overview of the risk management process, this text will cover the
various primary aspects of risk faced by corporations and the alternative methods
(traditional and non traditional) available to them for managing these risks. These
risks will include managing the usual physical risks of property damage and loss, but
also will include liability costs and management, crisis management, and
communication with the public in times of crisis to mitigate risk to brand value. Each
of these risks will be also considered in a supply“chain context. We shall take the
stance throughout of integrating risk assessment through the evolving perspective of
enterprise risk management for understanding thesnext wave of risk management. An
important aspect of managing risk is the identificdtion and choice of mitigation
techniques to use. )

The Risk Management Process
Risk Management is "the systematic application of management policies,

procedures and practices to the tasks of establishing the context, identifying,
analysing, assessing, treating, monitoring and communicating” It is an iterative
process that, with each cycle, can contribute progressively to organisational
improvement by providing management with a greater insight into risks and their
impact. Risk management should be applied to all levels of the University, in both the
strategic and operational contexts, to specific projects, decisions and recognised risk
areas. Risk is 'the chance of something happening that will have ap impact on
objectives'. It is, therefore, important to understand the objectives of the University,
work unit, project or your position, prior to attempting to analyse the rigks.
Risk analysis is often best done in a group with each member of the group having a
good understanding of the objectives being considered.
1. Identify the Risks: What might inhibit the ability to meet objectives? E.g. loss of

a key team member; prolonged IT network outage; delayed provision of important
inforrmation by another work unit/individual; failure to seize g commercial
opportunity, etc.Consider also things that might enhance the ability to meet
objectives e.g. a fund-raising commercial opportunity.

2. Identify the Causes: What might cause these things to occur e.g. the key team

member might be disillusioned with their position, might be Head: hunted s
kSl CRETTERTIRR e, N— &
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clsewhere; the person upon whom you are relying for information might be very
busy, going on leave or notoriously slow in supplying such data; the supervisor
required to approve the commercial undertaking might be risk averse and need

*

extra convincing before taking the risk, etc.

_ Identify the Controls: Identify all the things (Controls) that you have in place that
are aimed at reducing the Likelihood of your risks from happening in the first
place and, if they do happen, what you have in place to reduce their impact
(Consequence)., Examples include: providing a friendly work environment for your
team: multi-skilling across the team to reduce the reliance on one person; stressing
the need for the required information to be supplied in a timely manner; sending a
reminder before the deadline; and provide additional information to the supervisor
before he/she asks for it, etc. :

_ Establish your Likelihood, and Consequence Descriptors: The likelihood
descriptors are fairly generic however the consequence descriptors may depend
upon, the onIeRt of your analysis. Le. if your analysis relates to your work unit,
any financial loss or loss of a key staff member (for example) will have a greater
impact on that work unit than it will have on the University as a whole so those
descriptors used for the whole-of-University (strategic) context will generally not
be appropriate for the Faculty, other work unit or the individual. The idea is
analogous to how a loss of $300,000 would have less impact on the University
than it would for an individual work unit. You will need to establish these

parameters in consultation with the head of the work unit.

. Establish your Risk Rating Descriptors: I.e. what is meant by a Low, Moderate,
High or Extreme Risk needs to be decided upon from the outset.

~ Add Other Controls: Generally, any risk rated High or Extreme should have
additional controls applied to it to reduce the rating to an acceptable level. What
the additional controls might be, whether they are affordable, what priority might
be placed on them etc is something for the group to determine in consultation with

the Head of the work unit.
Make 2 Decision: Once the above process is Complete if there are still some risks

that are rated as High or Extreme, a decision has to be made as to whether the

activity will g0 ahead. Sometimes risks are higher than preferred but there may be
nothing more that can be done to mitigate the risk i.e. they are out of the control of

the work 1 mt but the activity must still be carried out. In such situations,

monitoring: and regular review is essential.

Page—9—
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8. Monitor and Review: Monitoring of all risks and regular review of the risk
profile is a key part of effective risk management.

Types of Risks

Risk is of paramount importance to organisations. Businesses must identify,
evaluate, manage and report many types of risk for improved- external decision
making. Risk can be classified in a number of ways. Here it is class_.ified’ according to
the CIMA Official Terminology. Business or operational: relating to activities carried
out within an entity, arising from structure, systems, people, products or processes.
Country: associated with undertaking transactions with, or. holding assets in, a
particular country. Risk might be political, economic or stem from regulatory
instability. The latter might be caused by overseas:taxation, repatriation of profits,
nationalisation or currency instability.

Environmental: these risks may occu)r”,;gigq: to political, economic, socio-

cultural, technological, environmental and legal, chéfnges.
Reputational: this is damage to an entity's reputation as a resy]t of failure to
manage other risks.

Strategic: these are risks stemming from the entity's strategy and pose the

greatest threat to the achievement of the strategy.
Financial: relating to the financial operations of an entity and includes:

° Creditrisk: a loss may occur from the failure of another party to perform
according to the terms of a contract.

® Currency risk: the value of a financial instrument could fluctuate dye to
changes in foreign exchange rates (IAS 32).

° Interest rate risk: interest rate changes could affect the financial wel]
being of an entity.

® Liquidity (or funding) risk: an entity may ehcounter diffic

v L i3 4 ulty in
realising assets or otherwise raising funds 0 meet financs o
: ‘ nanci

commitments.

e Market risk: Market risk refers to the sensitivity of an asset or portfolj
ortfolio

to overall market price movements such ags interest rateg inflati
L ' ) ation,
equities, currency and property. f

§ Wit
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UNIT 2
MARKET RISK

The different types of risks associated with derivative instruments are as follows:

« Credit Risk: These are the usual risks associated with counterparty default and
which must bé assessed as part of any financial transaction. However, in India the
two major stock exchanges that offer equity derivative products have Settlement /
Trade Guarantee Funds that address this risk

‘s Market Risk: These are associated with all market variables that may affect the
value of the contract, for e.g. A change in price of the underlying instrument.

+ Operational ‘Risk: These are the risks associated with the general course of
business operations. It includes

o Settlement Risk arises as a result of the timing differences between when an
institution either pays out funds or deliverables assets before receiving assets
or payments from a counterparty and it occurs at a specific point in the life of
the contract.

o Legal Risk arises when a contract is not legally enforceable, reason being the
different laws that may be applicable in different jurisdictions - relevant in
case of cross border trades.

o Deficiencies in informatign;; monitoring and control systems, which result in
fraud, human error, system  failures, management failures etc. Famous
examples of these risks are:the Nick Lesson case, Barings' losses in
derivatives, Society (%{gggsg;lfs debacle etc.

o Strategic Risk: These risks arise from activities such as:
Entrepreneurial behavior of traders in financial institutions

= Misreading client requests
= Costs getting out of control
= Trading with inappropriate counterparties
Systemic Risk: This risk manifests itself when there is a large and complex
organization of financial positions in the economy. "Systemic risk" is said to
arise when the failure of one big player or of one clearing corporation
somehow puts all other clearing corporations in the economy at risk. At the
simplest, suppose that an index arbitrageur is long the index on one exchange
and short the futures on another exchange. Such a position generates a
hanism for transmission of failure - the failure of one of the exchanges

mec
could possibly influence the other. Systemic risk also appears when very large

/-—-—————-“‘ = T — — —— et
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positions are taken on the OTC derivatives market by any one player. Neither
of these scenarios is in the offing in India. Hence it is hard to visualize how
exchange traded derivatives could generate systemic risk in India.

Market risk

Market risk refers to the sensitivity of an asset or portfolio to overall market
price movements such as interest rates, inflation, equities, currency and property.
Pension funds are heavily exposed to interest and inflation rate risks as these
determine the present value of the scheme’s liabilities; typically these risks are
referred to as ‘unrewarded’ risks as these are intrinsic to the liabilities. While market
risk cannot be completely removed by diversification, it can be reduced by hedging.
The use of interest and inflation rate swaps can produce offsetting positions whereby
the risks are hedged.

Market risk is the possibility for an investor to experience losses due to factors
that affect the overall performance of the financial markets in which he is involved.
Market risk, also called "systematic risk," cannot be eliminated through
diversification, though it can be hedged against. Sources of market rigk
include recessions, political turmoil, changes in interest rates, natura] disasters and
terrorist attacks.

Types of market risk

Under these categories are different classifications that involve uni
financial markets. The most common types of market risks include in
equity risk, currency risk and commodity risk, fiflation risk,. Depeng;
of the investment, relevant market risks may involve international ag
factors. Key market risks to be aware of include: =~

que aspects of
terest rate risk,
ng on the nature
well as domestic

Interest Rate Risk: It relates to the risk of reduction in the value o
changes in interest rates. Interest rate changes directly affect bonds— a5 ert
rise, the price of a previously issued bond falls; conversely, whep interest rate r? es
bond prices increase. The rationale is that a bond is promise of 5 Al s fall,
payments; an investor will offer less for a bond that Pays-out at g rate i trﬁam of
rates offered in the current market. The opposite also s true. An Investor L . an the
premium for a bond that pays interest at a rate higher than those T will pay a
market. It covers the volatility that happens with changing il 1 the current
fundamental factors, such as Libor and other central bank nnothoens rates due to
changes in monetary policies. Equity risk is the risk involyeq in the ! :‘;nts r'elated to
prices. An investor is exposed to currency risk if he is holdine part“’c anging stock
facing volatile movements, because of fundamenta] factors °SuCh 1cula.r currencies
changes or unemployment claims. Com aS Interest rate

i e S Changing

fa security due to

modity rigk covers th
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commuodities such as cr i :
N e uodfecc;ﬂ and c.om. ‘Market risk exists because of price chang
e ot i anges IH'PI'ICCS of stocks, currencies or commodit-n "e.s.
expressed as an ébsolute ;:Zi)ev‘)latlhty is rated in annualized terms. It maljsblz
s 210 o iokaite mark:t SL.ZCIi‘l ?s $10, or a percentage of the initial value
B valué et ’I’IS , investors and analysts use the value at rislé
sy B con{és o 1s a vs./ell known and established risk manage
AP ;nakeu aO(rirle assumptions that limit its correctness. For exa:q Ilner?t
i périod. r?horlllghc?;tent of the portfolio being measured is unchalx)nj;,el(;
provide less accuré{e Tl is may be acceptable for short-term horizons, it ma
G e v, toiéhanges 9 ents for long-term horizons of investments be;aus y
iR e Se;zt;:est r.ates and monetary policies. Interest, rate ris}j ilt
Ciowever, in complex portfolios Y Wll.l fall as a result of increase in interest S
b ey ik , many different types of exposure f rates.
Equity Risk: s can arise.
Equity price risk refers to i isi
talkin}; I;bout L tift‘eisrlisrlr(l arlrimg fron} the volatility in the stock prices. While
(M s i riSkPO ant to differentiate between systematic risk and
padlir i oy refers .to the risk due to general market f ;
:peCiﬁC e anry.tht cannot be diversified away. Unsystematic i ke}c“;fs i
: 1SK 1 i
e portfo?io t};leorj/t tillliflsse.s due to the company specific charaztt 'ellek
. ! nsk 1 IR v gl o U0 eristics.
Currency Risk: ; gh diversification.
Foreign exchange risk arises 1;4’;‘3” it
_ Companies may be HaiEnRpatins uctiEiionS in ilge Chry
rates : p y exposed to v‘the foreign N . ency exchange
of business t?ecause of 'the un hedged positions or becau ol tt%elr mofAl e
Currency Risk comes sl plATAp ey frbbdal tath se on imperfect hedges.
currency to purchasc or sell an investment. In such in:taflzzverted ti a different
tween that currenc s, any change in the
ol el gnla;?mU.S. dollar's can increase or reduce your
es based outside Indi paCy ol .lf you invest in stocks or bonds
ia or funds that invest in international securities

exchange rate be
investment return.

issued by compan
ce Risk:

Commuodity Pri
e Risk refers to the ri
e risk of unexpected changes in a commodity price

Commodity Pri¢

such as the price

of oil. These commoditi
: ; 1'0dmes may be grains, metals, gas, electrici
ka fects various sections of people: : 7 , electricity etc.

Commodity ris
producers (Farmers, plantation companies, and mining compani )
nies

Buyers (Coope_gatives, commercial traders, etc)

Exporters -

Govemments
AR AR St
T B T S A S R ey
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Most investors know that investing involves risks as well as rewards and that,
generally speaking, the higher the risk, the greater the potential reward. While it is
important to consider the risks in the context of a specific investment or asset class, it
is equally critical that investors consider market risk.

Inflation Risk: It is the risk that general increases in prices of goods and services will
reduce the value of money, and likely negatively impact the value of inyestments.
Inflation reduces the purchasing power of money and therefore has a negative impact
on investments by reducing their value. This risk is also referred to as Purchasing
Power Risk. Inflation and Interest Rate risks are closely related as interest rates
generally go up with inflation. To keep pace with inflation and compensate for loss of
purchasing power, lenders will demand increased interest rates. However, you should
note that inflation can be cyclical. During periods of low inflation, new bonds will
likely offer lower interest rates. During such times, investors looking only at coupon
rates may be attracted to investing in low-grade junk bonds carrying coupon rates
similar to the ones that were offered by ordinary bonds during inflation period.
Investors should be aware that such low-grade bonds, while they may to a certain
extent compensate for the low inflation, bear much higher risks,

Liquidity Risk: It relates to the risk of not being able to buy or sell investments
quickly for a price that tracks the true underlying value of the asset. Sometimes you
may not be able to sell the investment at all—there may be no buyers for it, resulting
in the possibility of your investment being worth lit‘tlg,to nothing until there is a buyer
for it in the market. The risk is usually higher in over-the-counter markets and small-
capitalization stocks. Foreign investments pose varying liquidity risks as well, The
size of foreign markets, the number of companies listedland hours of trading may be
much different from those in the U.S. Additionally, certain countries may have
restrictions on investments purchased by foreign nationals or repatriating them. Thus,
you may: (1) have to purchase securities at a premium; (2) have difficulty selling your
securities; (3) have to sell them at a discount; or (4) not be able to bring your money
back home.

Sacio political Risk: This involves the impact on the market in response to political
and social events such as a terrorist attack, war, pandemic, or elections. Such events,
whether actual or anticipated, affect investor attitudes toward the market in general,
resulting in system-wide fluctuations in stock prices. Furthermore, some events can
lead to wide-scale disruptions of financial markets, further exposing investments to
risks.

Country Risk: Itis is tied probably to the foreign country in which investment is
made. It could involve, for example, an overhaul of the country's government, a

a3 > % R e e
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change in its policies (e.g., economic, health, retirement), social unrest, or war. Any of
these factors can strongly affect investments made in that country. For example, a
country may nationalize an industry or a company may find itself in the middle of a
nationwide labour strike.

Legal Remedies Risk: Thisis the risk that if you have a problem with your
investment, you may not have adequate legal means to resolve it. When investing in
an international market, you often have to rely on the legal measures available in that
country to resolve problems. These measures may be different from the ones you may
be used to in the US. Further, seeking redress can prove to be expensive and time-
consuming if you are required to hire counsel in another country and travel
internationally.

Difference between Business Risk and Market Risk

Risks associated with investing in a particular product, company, or industry sector
are called business or "non-systematic" risks. Common business risks include:

e Management Risk—also called company risk, encompasses a wide array of
factors than can impact the value of a specific company. For example, the
managers who run the company might make a bad decision or get embroiled in a
scandal, causing a drop in the value of the company's stocks or bonds.
Alternatively, a key competitor might release a better product or service.

+ Credit Risk—also called default risk, is the chance that a bond issuer will fail to
make interest payments or to pay back your principal when your bond matures.

By contrast, market risk, sometimes referred to as systematic risk, involves factors

that affect the overall economy or securities markets. It is the risk that an overall

market will decline, bringing down the value of an individual investment in a

company regardless of that company's growth, revenues, earnings, management, and

capital structure.

Here's an illustration of the concept of market risk: Let's say you decide to buy a

car. You can buy a brand-new car under full warranty. Or you can buy a used car with

no warranty. Your choice will depend on a variety of factors, like how much money
you want to spend, which features you want, how mechanical you are, and, of course,
your risk tolerance. As you research different vehicles, you'll find that some makes
and - models have better performance "

But whichever car you chose, you will face certain risks on the road which have

nothing to do with the car itself, but which can significantly impact your driving

experience—including the weather, road conditions, even animals crossing the
highway at night. While these factors may be out of your control, being aware of them

can help prepare you to navigate them successfully.

Financial Derivatives and Risk Managenient Page 15



School of Distance Education

R e e

Management of Market Risk

While you cannot completely avoid market risks, you can take a number of steps to

manage and minimize them.

i,

By v IR

Financial Deriva

Diversify: As in the case of business risks, market risks can be mitigated to a
certain extent by diversification—not just at the product or sector level, but
also in terms of region (domestic and foreign) and length of holdings (short-
and long-term). You can spread your international risk by diversifying your
investment over several different countries or regions.

Do Your Homework: Learn about the forces that can impact your investment.
Stay abreast of global economic trends and developments. If you are
considering investing in a particular sector, for example, aerospace, read about
the future of the aerospace industry. If you are thinking about investing in
foreign securities, learn as much as you can about the market history and
volatility, socio-political stability, trading practices, market and regulatory
structure, arbitration and mediation forums, restrictions on internationa]
investing and repatriation of investment.

Learn more about the various types of investments options availabje to you and
their risk levels. Inflation risk can be managed by holding prody .
purchasing power protection, such as inflation-linked birfds. I:tt;:?trz:;) VI.de
can be managed by holding the instrument to maturity. Alternative] i
shorter term bonds and CDs provide the flexibility to take advantag
paying instruments if interest rates go up.

Y, hOlding
¢ of higher

Some investments are more volatile and vulnerable to market rigkg than oth
ers.

€Cs in the

Selecting investments that are less likely to fluctuate with chan
market can help minimize risks to a certain extent.
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UNIT 3

FINANCIAL DERIVATIVES

Business Snapshot- The Lehman Bankruptcy On September 15, 2008, Lehman
Brothers filed for Chapter 11 bankruptcy protection. This was the largest bankruptcy
filing in US history and its ramifications were felt throughout derivatives markets.
Almost until the end, it seemed as though there was a good chance that Lehman would
survive. A number of companies (e.g., the Korean Development Bank, Barclays Bank
in the UK, and Bank of America) expressed interest in buying it, but none of these
was able to close a deal. Many people thought that Lehman was “‘too big to fail’’ and
that the US government would have to bail it out if no purchaser could be found. This
proved not to be the case. How did this happen? It was a combination of high
leverage, risky investments, and liquidity problems. Commercial banks that take
deposits are subject to regulations on the amount of capital they must keep. Lehman
was an investment bank and not subject to these regulations. By 2007, its leverage
ratio had increased to 31:1, which means that a 3—4% decline in the value of its assets
would wipe out its capital. Dick Fuld, Lehman’s Chairman and Chief Executive
Officer, encouraged an aggressive deal-making, risk-taking culture. He is reported to
have told his executives: ‘‘Every day is a battle. You have to kill the enemy.’” The
Chief Risk Officer at Lehman was competent, but did not have much influence and
was even removed from the executive committee in 2007. The risks taken by Lehman
included large positions in the instruments created from subprime mortgages, which
will be described in Chapter 8. Lehman funded much of its operations with short-term
debt. When there was a loss of confidence in the company, lenders refused to roll over
this funding, forcing it into bankruptcy. Lehman was very active in the over-the-
counter derivatives markets. It had hundreds of thousands of transactions outstanding
with about 8,000 different counterparties. Lehman’s counterparties were often
required to post collateral and this collateral had in many cases been used by Lehman
for various purposes. It is easy to see that sorting out who owes what to whom in this type

of situation is a nightmare!
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Introduction

In the last 45 years, derivatives have become increasingly important in
Business and finance. Futures, options and other related instruments are. actively
traded on many exchanges throughout the world. Many different types of forward
contracts, swaps, options, and other derivatives are entered into by financial
institutions, fund managers, and corporate treasurers in the over-the counter market.
Derivatives are added to bond issues, used in executive compensation plans,
embedded in capital investment opportunities, used to transfer risks in mortgages from
the original lenders to investors, and so on. We have now reachedvthe stage where
those who work in finance, and many who work outside finance, need to understand
how derivatives work, how they are used, and how they are priced. Whether you love
derivatives or hate them, you cannot ignore them! The derivatives market 1s huge—
much bigger than the stock market when measured in terms of underlying assets. The
value of the assets underlying outstanding derivatives transactions is several times the
world gross domestic product.

De-rivatives ca.n be usc?d for hedgmg.or sI.)eculation or arbitrage, They play a
key role in transferring a wide range of risks in the cconomy from ope entity to
another. A derivative can be defined as a financial instrument whoge value depends on
(or derives from) the values of other, more basic, underlying variables. Very often the
variables underlying derivatives are the prices of traded assets. A stock option, for

example, is a derivative whose value is dependent on the price of 5 stock

Wi, : However,
derivatives can be dependent on almost any variable, from the Price of ho
5 : £ gstot
amount of snow falling at a certain ski resort. he
The past decade has witnessed the multiple growthg in the v 1
Olume of

international trade and business due to the wave of globalization .
and liberaljzag;
Zation all

over the world. As a result, the demand for the internationa] money ang ¢
4 Nd financijg]

instruments increased significantly at the global level. In thig Tespect, changeg ;

interest rates, exchange rates and stock market prices at the different ﬁnanci,:l n the
have increased the financial risks to the corporate world. Adverse Hatizes's marketg
threatened the very survival of the business world. It is, therefore, t0°lnanave even
risks; the new financial instruments have been developed in the ﬁnancial age such
which are also popularly known as financial derivatives. Markets,

Derivatives are specific types of instruments that derjye their va]
' alue over ¢
ime

from the performance of an underlying asset: eg equities, bonds, ¢
Wit o ® CoOmmodit;
1e8. A

derivative is traded between two parties — who are referred (0 as he
> COUHtelp 3
arties.
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These counterparties are subject to a pre-agreed set of terms and conditions that
determine their rights and obligations. Derivatives can be traded on or off an exchange
and are known as:
1. Exchange-Traded Derivatives (ETDs): Standardised contracts traded on a
recognised exchange, with the counterparties being the holder and the
exchange. The contract terms are non-negotiable and their prices are
publicly available.
2. Over-the-Counter Derivatives (OTCs): Bespoke contracts traded off-
exchange with specific terms and conditions determined and agreed by the
buyer and seller (counterparties). As a result OTC derivatives are more
illiquid, eg forward contracts and swaps.
Definition of Financial Derivatives

Before explaining the term financial derivative, let us see the dictionary
meaning of ‘derivative’. Webster’s Ninth New Collegiate Dictionary states
Derivatives as: A word formed by derivation. It means, this word has been arisen by
derivation.

> Something derived; it means that some things have to be derived or

arisen out of the underlying variables. For example, financial derivative is an

instrument indeed derived from the financial market.

> The limit of the ratio of the change is a function to the corresponding change in
its independent variable. This explains that the value of financial derivative will
change as per the change in the value of the underlying financial instrument.

» A chemical substance related structurally to another substance, and
theoretically derivable from it. In other words, derivatives are structurally
related to other substances.

> A substance that can be made from another substance in one or more steps. In
case of financial derivatives, they are derived from a combination of cash
market instruments or other derivative instruments.

For example, you have purchased gold futures on May 2016 for delivery in
August 2016. The price of gold on May 2016 in the spot market is Rs 4500 per 10
grams and for futures delivery in August 2016 is Rs 4800 per 10 grams. Suppose in
July 2016 the spot price of the gold changes and increased to Rs 4800 per 10 grams. In

the same line value of financial derivatives or gold futures will also change.
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reason, (ransactions in derivative markets are used to offset the risk of price changes
in the underlying assets.

In fact, the derivatives can be formed on almost any variable, for example,
from the price of hogs to the amount of snow falling at a certain ski resort. The term
financial derivative relates with a variety of financial instruments which include
stocks, bonds, treasury bills, interest rate, foreign currencies and other hybrid
securities. Financial derivatives include futures, forwards, options, swaps, etc. Futures
contracts are the most important form of derivatives, which are in existence long
before the term ‘derivative’ was coined. Financial derivatives can also be derived
from a combination of cash market instruments or other financial derivative
instruments. In fact, most of the financial derivatives are not revolutionary new
instruments rather they are merely combinations of older generation derivatives and/or
standard cash market instruments.

In the 1980s, the financial derivatives were also known as off-balance sheet
instruments because no asset or liability underlying the contract was put on the
balance sheet as such. Since the value of such derivatives depend upon the movement
of market prices of the underlying assets, hence, they were treated as contingent asset
or liabilities and such transactions and positions in derivatives were not recorded on
the balance sheet. However, it is a matter of considerable debate whether off-balance
sheet instruments should be included in the definition of derivatives. Which item or
product given in the balance sheet should be considered for derivative is a debatable
issue.

Features of Financial Derivatives

As observed earlier, a financial derivative is a financial instrument whose value
is derived from the value of an underlying asset; hence, the name ‘derivative’ came
into existence. There are a variety of such instruments which are extensively traded in
the financial markets all over the world, such as forward contracts, futures contracts,
call and put options, swaps, etc. A more detailed discussion of the properties of these
contracts will be given later part of this lesson. Since each financial derivative has its
own unique features, in this section, we will discuss some of the general features of
simple financial derivative instrument.

The basic features of the derivative instrument can be drawn from the general
definition of a derivative irrespective of its type. Derivatives or derivative securities
are future contracts which are written between two parties (counter parties) and whose
value are derived from the value of underlying widely held and easily marketable

T S TR YO I TR S
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assets such as agricultural and other physical (tangible) commodities, or short term
and long term financial instruments, or intangible things like weather, commodities
price index (inflation rate), equity price index, bond price index, stock market index,
etc. Usually, the counter parties to such contracts are those other than the original
issuer (holder) of the underlying asset. From this definition, the basic features of a
derivative may be stated as follows:

1. A derivative instrument relates to the future contract between two parties. It
means there must be a contract-binding on the underlying parties and the same to be
fulfilled in future. The future period may be short or long depending upon the nature
of contract, for example, short term interest rate futures and long term interest rate
futures contract. _

2. Normally, the derivative instruments have the value which derived from the
values of other underlying assets, such as agricultural commodities, metals, financial
assets, Intangible assets, etc. Value of derivatives depends upon the value of
underlying instrument and which changes as per the changes in the underlying assets,
and sometimes, it may be nil or zero. Hence, they are closely related.

3. In general, the counter parties have specified obligation under the derivative
contract. Obviously, the nature of the obligation would be different as per the typeof
the instrument of a derivative. For example, the obligation of the counter parties,
under the different derivatives, such as forward contract, future contract, option
contract and swap contract would be different.

4. The derivatives contracts can be undertaken directly between the tWo parties
or through the particular exchange like financial futures contracts. The exchange
traded derivatives are quite liquid and have low transaction costs in comparison tq
tailor-made contracts. Example of exchange traded derivatives are Doy Jones, S&p
500, Nikki 225, NIFTY option, S&P Junior that are traded op New York Stock
Exchange, Tokyo Stock Exchange, National Stock Exchange, Bombay Stock
Exchange and so on.

5. In general, the financial derivatives are carried off-balance sheet. The sjze of
the derivative contract depends upon its notional amount. The notional amount is (he
tion contract, the Potential
Alugof underlying shares,
pPayoff that thej, notional

amount used to calculate the pay off. For instance, in the op
loss and potential payoff, both may be different from the v
because the payoff of derivative products differs from the

amount might suggest.

6. Usually, in derivatives trading, the taking or making.
o

Of | delive

o . . 5 F, . : T
underlying assets is not involved; rather underlying transactiong are’ mokyy A
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taking offsetting positions in the derivatives themselves. There is, therefore, no
effective limit on the quantity of claims, which can be traded in respect of underlying
assets.

7. Derivatives are also known as deferred delivery or deferred payment
instrument. It means that it is easier to take short or long position in derivatives in
comparison to other assets or securities. Further, it is possible to combine them to
match specific, i.e., they are more easily amenable to financial engineering.

8. Derivatives are mostly secondary market instruments and have little
usefulness in mobilizing fresh capital by the corporate world; however, warrants and
convertibles are exception in this respect.

9. Although in the market, the standardized, general and exchange-traded
derivatives are being increasingly evolved, however, still there are so many privately
negotiated customized, over-the-counter (OTC) traded derivatives are in existence.
They expose the trading parties to operational risk, counter-party risk and legal risk.
Further, there may also be uncertainty about the regulatory status of such derivatives.
The most common types of derivatives traded in the market are Forwards, futures,
options and swaps:

Forwards: Forwards are non-standardised contracts between two parties to buy
or sell an asset at a specified future time at a price agreed today. For example, pension
funds commonly use foreign exchange forwards to reduce FX risk when overseas
currency positions are required at known future dates. As the contracts are bespoke
they can be for non standardised amounts and dates, eg delivery of EUR 23,967
against payment of USD 32,372 on 16 January 2014. Swaps: Swaps are agreements to
exchange one series of future cash flows for another. Although the underlying
reference assets can be different, eg equity or interest rate, the value of the underlying
asset will characteristically be taken from a publicly available price source. For
example, under an equity swap the amount that is paid or received will be the
difference between the equity price at the start and end date of the contract.

Futures: Futures are exchange-traded standard contracts for a pre-determined
asset to be delivered at a pre-agreed point in the future at a price a}greed today. The
buyer makes margin payments reflecting the value of the transactlon..The buyer is
gaid to have gone long and the seller to have gone short. Counterparties can exit a
commitment by taking an equal bu} offsetting position with the CXCElange, so that the
net position is nil and the only delivery will be a cash flow for profit or loss. Futures

coverage includes currencies, bonds, agricultural and other commodities such as

silver. J !
Options: Exchange—traded options, are standardised contracts whereby 01i¢ party

has a right to purchase something at a pre agreed strike price at some point in the
future ’i:he right, however, is not an obligation as the buyer can allow the contract to

pire and walk away. The cost of buying an option is the seller’s premium which the
ex ,
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buyer must pay to obtain the option right. Thefe are two types of option contracts that
can be either bought or sold:

* Call — A buyer of a call option has the right but not the obligation to buy the
asset at the strike price (price paid) at a future date. A seller has the obligation to sell
the asset at the strike price if the buyer exercises the option.

* Put — A buyer of a put option has the right, but not the obligation, to sell the
asset at the strike price at a future date. A seller has the obligation to repurchase the
asset at the strike price if the buyer exercises the option.

Swaps: These are non-standard contracts giving the owner the right but not the
obligation to enter into an underlying swap. The most common swaptions traded are
those dependent on interest rates which allow funds to create bespoke protection.
Contracts can be preconfigured to provide both upside and downside protection if an
event occurs. For example, a party can purchase a swaption to protect itself from the
10-year interest rate swap rate going below 1% in three months time.

Example — Interest rate swap: Ordinarily when interest rates rise, the discount
rate used in calculating the net present value (NPV) of liabilities rises, so the NPV of
those liabilities is reduced and the fund’s funding ratio is improved. However, the
opposite is also true of a decrease in rates, whereby the NPV of liabilities increases
and the pension scheme’s funding deteriorates. Swaps can involve a scheme swapping
either a fixed or variable rate payment. In the following example, Scheme A wishes to
reduce its exposure to interest rate sensitivity and has entered into an interest rate
SWap contract whereby it has agreed to pay a variable rate of interest on a nominal
amount in exchange for a fixed rate of interest on the same nominal. With sych 5
position, the value of both scheme assets and liabilities is either positively or
negatively affected. The net position is that the funding status remaing unmoved and
thereby the position is hedged. Scheme A swaps a variable rate payment in ¢Xchange
for a fixed one. There are two ‘legs’ to the contract, one fixed and one ﬂoating. Under
normal circumstances the present value of the future payments under each leg of the
swap would be a similar amount on initiation; but over time market movement ig
likely to vary from expectation.

Inflation is one of the main risks that pension schemes are €Xposed to ag
typically schemes’ liabilities may be linked to inflation, Therefore, high inflation has
a negative impact on the NPV of a scheme as liability values are higher anq may
create additional funding requests for the corporate sponsor. Inflation rate swaps can
be used to reduce inflation risk. Similar to an interest rate swap there are two flows
and payments are made between the two counterparties. In this €xample, Scheme A
swaps a variable rate payment for a fixed one, with changes in the variable payment
dependent upon changes in an inflation rate calcqlatcd on a nominal amount, Iy this
example, the scheme funding status (net ratio of assets to liabilities) will remain
unaffected and thereby the position is hedged.

A T e N Oy R
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UNIT 4

DERIVATIVES MARKETS

Global Context

The past decade has witnessed an explosive growth in the use of financial derivatives
by a wide range of corporate and financial institutions. The following factors which
have generally been identified as the major driving force behind growth of financial
derivatives are the (1) increased volatility in asset prices in financial markets; the
increased integration of national financial markets with the international markets; the
marked improvement in communication facilities and sharp decline in their costs; the
development of more sophisticated risk management strategies; and the innovations in
the derivatives markets, which optimally combine the risk and returns over a large
number of financial assets, leading to higher returns, reduced risk as well as
transaction costs as compared to individual financial assets. The growth in derivatives
has run in parallel with the increasing direct reliance of companies on the capital
markets as the major source of long-term funding. In this respect, derivatives have a
vital role to play in enhancing shareholder value by ensuring access to the cheapest
source of funds. Furthermore, active use of derivative instruments allows the overall
business risk profile to be modified, thereby providing the potential to improve

earnings quality by offsetting undesired risks.

Increased investment and hedging activity in currency markets was not
associated with uncertainty, since implied volatilities for the main currency pairs
dropped significantly in the first quarter of 2005. It might instead have reflected
realized and expected changes in exchange rate levels, and the need to adjust
ositions. After a prolonged depreciation, the dollar rose by 4.5% against the euro in
the first quarter of 2005. Over the same period, risk reversal indicators derived from
iioretiol options started to signal that economic agents had changed their expectations
about future exchange rat_e levels, with the previously expected depreciation of the
dollar versus the euro turning toward expectations of stability or slight appreciation.

The past decade has witnessed the multiple growths in the volume of
nal trade and business due to the wave of globalization and liberalization all

p

internatio
over the world.
As a result, the demand for the international money and financial instruments
increased significantly at the global level. In this respect, changes in the interest rates,
hange rates and stock market prices at the different financial markets have
1 risks to the corporate world. Adverse changes have even

rvival of the business world. It is, therefore, to manage such
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risks; the new financial instruments have been developed in the financial markets,
which are also popularly known as financial derivatives.

The basic purpose of these instruments is to provide commitments to prices for
future dates for giving protection against adverse movements in future prices, in order
to reduce the extent of financial risks. Not only this, they also provide opportunities to
earn profit for those persons who are ready to go for higher risks. In other words, these
instruments, indeed, facilitate to transfer the risk from those who wish to avoid it to
those who are willing to accept the same. Today, the financial derivatives have
become increasingly popular and most commonly used in the world of finance. This
has grown with so phenomenal speed all over the world that now it is called as the
derivatives revolution. In an estimate, the present annual trading volume of derivative
markets has crossed US $ 35,000 billion, representing more than 100 times gross
domestic product of India.

Financial derivatives like futures, forwards options and swaps are important
tools to manage assets, portfolios and financial risks. Thus, it is essential to know the
terminology and conceptual framework of all these financial derivatives in order to
analyze and manage the financial risks. The prices of these financial derivatives
contracts depend upon the spot prices of the underlying assets, costs of carrying assets
into the future and relationship with spot prices. For example, forward and futures
contracts are similar in nature, but their prices in future may differ. Therefore, before
using any financial derivative instruments for hedging, speculating, or arbitraging
purpose, the trader or investor must carefully examine all the important aspects
relating (o them.

Participants of derivative market

1. Hedgers

2. Speculators
3. Arbitrageurs
Hedgers

Hedgers are those who enter into a derivative contract with the objective of covering
risk. Farmer growing wheat faces uncertainty about the price of his produce at the
time of the harvest. Similarly, a flour mill needing wheat also faces uncertainty of
price of input.

Both the farmer and the flour mill can enter into a forward contract, where the farmer
agrees to sell his produce when harvested at predetermined price to the floyy mill. The
farmer apprehends price fall while the flour mill fears price rise. Both the parties face
price risk. A forward contract would eliminate price risk for both the parties. A
forward contract is entered into with the objective of hedging against
being faced by the farmer as well as the flour mill. Such patticipants in t

B 1 T T O U N TR

Financial Derivatives and Risk Management

the price risk
he derivatives

s —
Page 26




7School of Distance Education

[ ————
TN S T S e = == = e g =: —
=== === = T ST I T T DS PR LT = TR St

markets are called hedgers. The hedgers would like to conclude the contract with the
delivery of the underlying asset. In the example the contract would be settled by the
farmer delivering the wheat to the flour mill on the agreed date at an agreed price.

Speculators

Speculators are those who enter into a derivative contract to make profit by r assuming
risk. They have an independent view of future price behaviour of the underlying asset
and take appropriate position in derivatives with the intention of making profit later.
For example, the forward price in US dollar for a contract maturing in three months is
Rs 48.00. If one believes that three months later the price of US dollar would belRs
50, one would buy forward today and sell later. On the contrary, if one believes US
dollar would depreciate to Rs 46.00 in 1 month one would sell now and buy later.
Note that the intention is not to take delivery of underlying, but instead gain from the
differential in price.

If only hedgers were to operate in the derivative markets, the number of participants in
the market would be extremely limited. A farmer would find it difficult to locate a
flour mill with perfectly matched and complimentary requirements in terms of
quantity, quality and timing of the delivery of the asset (wheat in this case).

Similarly, a flour mill would also find it difficult to locate a suitable farmer to supply
the exact requirements. If middlemen are permitted to operate, the hedgers need not
look for exact match, and instead they can deal with the middlemen who would buy
the produce from the farmer in advance with anticipation of higher price in the future ‘
at the time of harvest. Such middlemen will be speculating on the future price and bid
a current price in a manner that is likely to result in gain for them. By entering into a
contract on the derivatives the speculators are assuming risk of price in future.

Speculators perform an extremely important function. They render liquidity to the
market. Without speculators in the market not only would it be difficult for hedgers to
find matching parties but the hedge is likely to be far from being efficient. Presence of
gpeculators makes Fhe markets competitive, reduces transaction costs, and expands the

More importantly, they are the ones who assume risk and serve the needs

market size. ot :

of hedgers who avoid risk. With speculators around, hedgers find counterparties
conveniently-

Arbitrageurs

It would seem that hedgers and speculators would complete the market. Not really so

¢ assume that different markets are efficient by themselves and they operate

We describe derivative as the one that derives its price from the underlying
’ gyructurally the markets for derivatives and the underlying are separate. For
! aericultural products would. b€ bought and sold in the physical market
uhile futures on them are traded on the commodity exchange.

because W
in tandem-
asse
example,
(mandiS), w
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However, there has to be complete harmony between the mandis and commodity
exchange. There cannot be any disparity in the prices in the mandis and the
commodity exchange. The third category of participants, i.e. arbitrageurs, performs
the function of making the prices in different markets converge and be in tandem with
cach other. While hedgers and speculators want to eliminate and assume risk
respectively, the arbitrageurs take riskless position and yet earn profit. They are
constantly monitoring the prices of different assets in different markets and identify
opportunities to make profit that emanate from mispricing of products. The most
common example of arbitrage is the price difference that may be prevailing in
different stock markets. For example, if the share price of Hindustan Unilever is Rs
175 in National Stock Exchange (NSE) and Rs 177 in Bombay Stock Exchange
(BSE), the arbitrageur will buy at NSE and sell at BSE simultaneously and pocket the
difference of Rs 2 per share.

An arbitrageur takes risk neutral position and makes profits because markets are
imperfect. Naturally, such imperfections cannot exist for long. These imperfections
are extremely short-lived. The arbitrageur cashes upon these short-lived opportunities.
Such actions restore the balance .in prices and remove distortions in the pricing of
assets. Fundamentally the speculators and arbitrageurs fall in the same category in as
much as that both are not looking at owning or disowning the underlying asset by
delivery like hedgers. Both speculators and arbitrageurs are also trying to render
competitiveness to the market, thereby helping the price discovery process. Difference
between the two lies in the amount of risk they assume.

While speculators have their opinions about the future price of the underlying asset by
making investment, the arbitrageur is concentrating on the mispricing in different
markets by taking riskless position with no investment of his own. By his actiong an
arbitrageur is restoring the balance and consistency among different markets, while
speculators only hope for the desirable movement in prices. Arbitrageurs are the ones
who prohibit speculators to over bid or underbid the prices in the derivatives aq
compared to the physical markets.

Functions of Derivative Markets

Derivatives were invented to fulfill the need of hedging against the price risk. It
enables transfer of risk from those wanting to avoid it to those who are willing to

assume it. Besides hedging, derivatives perform many other important functiong
which are discussed below.

Enable Price Discovery

First, the derivatives and their market increase the competitiveness of the market ag

it ehcourages more number of participants with varying objectives of hedeine
speculation, and arbitraging. With broadening of the market the changes in the ;riccé
of the prqdqct are watched by many who trade on the slightest of reasong. Even a
minor variation in price prompts action on the part of speculators. Active participation
by large number of buyers and sellers ensures fair price. The derivative markets
therefore, facilitate price discovery of assets dueté increased participants, increaseci
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volumes, and increased sensitivity of participants to react to smallest of price changes.
By increased depth in the market, faster and smooth dissemination of information

among different participants, the process of discovery of price becomes more
efficient. .
Facilitate Transfer of Risk
Hedgers amongst themselves could eliminate risk if two parties face risk from
opposite movement of price. As seen earlier, the wheat farmer needing to sell his
produce faced a risk from the fall in price, while the flour mill needing to buy wheat
was worried about the rise in price. Since risk was emanating from opposing
directions of price movement, the convergence of the two was possible. If both the
farmer and the flour mill wanted to hedge against price rise the two would not meet.
When speculators enter the market they discharge an important function and help
transfer of risk from those wanting to eliminate to those wanting to assume risk.
Provide Leveraging
Taking position in derivatives involves only fractional outlay of capital when
th the position in the underlying asset in the spot market. Assume a
speculator is convinced that price of wheat will be Rs 16 per kg in six months and a
farmer agrees 0 sell at Rs 15.50 per kg. To'takc advantage the speculator will have to
ay the full price of Rs 15.50 now and realize Rs 16.00 six months later. Instead, if a
mechanism 18 available by .Whlch he can absolve himself of making the full payment,
he will be 00 glad to enter 1nto a'Contract.
Derivatives, a8 products, and their mz.irlfets p.rovide such exit route by letting him first
enter into a contract and then per@ttlng h1.n} to neutrali.ze pos.ition by_ booking an
opposite contract a}t a later date. Tl_ns magnifies the profit manifolds Wuh the same
resource base: This also helps build volumes of trade, further helping the price

discovery process:

Other Benefils . : A s :
The function of leveraging and risk transfer helps in efficient portfolio management.

with a smaller fund at fiiSp.osal, better diversification can be achieved with part of the
ion to derivatives assets. Derivatives provide a much wider menu to
s who constantly seek better risk return trade off. The range of
d be far more restricted in the absence of derivatives. Since very large
participants become active in the market (due to leveraging), the
sts are likely to be lower and lower with derivative markets.

.. transaction cost reflected in spread of sell and buy prices is a sure sign of
Shﬂnkm%{et economy, and therefore efficient allocation of resources. Faster and
flfe{?cizr;irdissemination of information also helps in removing price disparities across
elll
geographle:'can be extremely useful in smoothening out the seasonal variations in the
Demvatu_/e1 ¢ underlying assets. Hoarding is viewed as a social stigma. Hoarding used
prices of tlltive purposes require scanty trading with large price variation among
for Spficu a owerful persons acting im,concert. Derivatives can help curb hoarding by
finaﬂaauy pu-ading and increasimgiparticipation as it requires little capital outlay,
he field open (o Jarge nuinbes of participants reducing the financial muscle.

compared W1

transaction €0
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UNIT 5

Financial Derivatives Markets in India

Intreduction

The individuals and the corporate sector units are freely using derivatives, also
popularly known as future market instruments, in most of the developed countries of
the world td manage different risks by the individuals and the corporate sector units.
Emerged in 1970s, the derivatives markets have seen exponential growth and trading
volumes have nearly doubled in every three years, making it a multi- trillion dollar
business market. The future markets in various segments have developed so much that
now one cannot think of the existence of financial markets without the derivatives
instruments. In other words, the derivatives markets whether belonging to
commodities or financials have become, today, an integral part of the financial system
of a country.

The Indian financial markets indeed waited for too long for derivatives trading to
emerge. The phase of waiting is over. The statutory hurdles have been cleared.
Regulatory issues have been sorted out. Stock exchanges are gearing up for
derivatives. Mutual funds, foreign institutional investors, financial Institutions, banks,
insurance companies, investment companies, pension funds and other investors who
are deprived of hedging opportunities now find the derivatives market to bank o
They would find very soon all other important derivatives instruments in the Indian

financial markets to manage their portfolios and associated risks.

Need for Derivatives

Since 1991, due to liberalization of economic policy, the Indian economy has entereq
an era in which Indian companies cannot ignore global markets. Before the Dineties,
prices of many commodities, metals and other assets were controlled, Others, which
were not controlled, were largely based on regulated prices of inputs. As such there
was limited uncertainty, and hence, limited volatility of prices. But after 1991, startino
the process of deregulation, prices of most commodities is decontrolled, It has alsg
resulted in partly deregulating the exchange rates, removing the trade controls
reducing the interest rates, making major changes for the capital market entry 0%
foreign institutional investors, introducing market based pricing of government
securities, etc. All these measures have increased the volatility of prices of Various
goods and services in India to producers and consumers alike, Further, market
determined exchange rates and interest rates also created volatility and instabj
portfolio values and securities prices. Hence, hedging activities throy
derivatives emerged to different risks. Futures’ trading offers a rig
mechanism to the farmers, producers, exporters, importers, investors, ban

th in
gh varioug
K-reduction
kers, trader,
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etc. which are essential for any country. In the words of Alan Greenspan, Chairman of
the US Federal Reserve Board, “The array of derivative products that has been
developed in recent years has enhanced economic efficiency. The economic function
of these contracts is to allow risks that formerly had been combined to be unbundled
and transferred to those most willing to assume and manage each risk components.

Evolution of Derivatives in India

Commodities futures’ trading in India was initiated long back in 1950s; however, the
1960s marked a period of great decline in futures trading. Market after market was
closed usually because different commodities’ prices increases were attributed to
speculation on these markets. Accordingly, the Central Government imposed the ban
on trading in derivatives in 1969 under a notification issue. The late 1990s shows this
signs of opposite trends—a large scale revival of futures markets in India, and hence,
the Central Government revoked the ban on futures trading in October, 1995, The
Civil Supplies Ministry agreed in principle for starting of futures trading in Basmati
rice, further, in 1996 the Government granted permission to the Indian Pepper and
Spice Trade Association to convert its Pepper Futures Exchange into an International
Pepper Exchange. As such, on November 17, 1997, India’s first international futures
exchange at Kochi, known as the India Pepper and Spice Trade Association—
International Commodity Exchange (IPSTA-ICE) was established.

Similarly, the Cochin Oil Millers Association, in June 1996, demanded the
introduction of futures trading in coconut oils. The Central Minister for Agriculture
announced in June 1996 that he was in favour of introduction of futures trading both
domestic and international. Further, a new coffee futures exchange (The Coffee
Futures Exchange of India) is being started at Bangalore. In August, 1997, the Central
Government proposed that Indian companies with commodity price exposures should
be allowed to use foreign futures and option markets. The trend is not confined to the
commodity markets alone, it has initiated in financial futures too.

The Reserve Bank of India set up the Sodhani Expert Group which recommended
major liberalization of the forward exchange market and had urged the setting up of
rupee based derivatives in financial instruments. The RBI accepted several of its
recommendations in August, 1996. A landmark step taken in this regard when the
Securities and Exchange Board of India (SEBI) appointed a Committee named the Dr.
L.C. Gupta Commit'-‘tee (LCGC) by its resolution, dated November 18, 1996 in order
to developi appropriate regulatory framework for derivatives trading in India. While
the Committee’s focus was on equity derivatives but it had maintained a broad
perspective of derivatives in general.

The Board of SEBI, on May 11, 1998, accepted the recommendations of the Dr. L.C.
Gupta Commiftee and approved introduction of derivatives trading in India in the

e o = =

e ST ;
Financial Derivatives and Risk Management Page 31




School of Distance Education

e TR e TR T A S P Lo 2 =

R e e R T PR KRR R TR

SR

phased manner. The recommendation sequence is stock index futures, index options
and options on stocks. The Board also approved the ‘Suggestive Bye-Laws’
recommended by the Committee for regulation and control of trading and settlement
of derivatives contracts in India. Subsequently, the SEBI appointed J.R. Verma
Committee to look into the operational aspects of derivatives markets. To remove the
road-block of non-recognition of derivatives as securities under Securities Contract
Regulation Act, the Securities Law (Amendment) Bill, 1999 was introduced to bring
about the much needed changes. Accordingly, in December, 1999, the new framework
has been approved and ‘Derivatives’ have been accorded the status of ‘Securities’.
However, due to certain completion of formalities, the launch of the Index Futures
was delayed by more than two years. In June, 2000, the National Stock Exchange and
the Bombay Stock Exchange started stock index based futures trading in India.
Further, the growth of this market did not take off as anticipated. This is mainly
attributed to the low awareness about the product and mechanism among the market
players and investors. '

The volumes, however, are gradually picking up due to active interest of the
institutional investors.

Categories of Derivatives Traded in India

1. Commodities futures for coffee, oil seeds, and oil, gold, silver, peppéf, cotton, jute
and jute goods are traded in the commodities futures. Forward Markets Commission
regulates the trading of commodities futures.

2. Index futures based on Sensex and NIFTY index are also traded under the
supervision of Securities and Exchange Board of India (SEBI).

3. The RBI has permitted banks, Financial Institutions (F1’s) and Primary Dealers

(PD’s) to enter into forward rate agreement (FRAs)/interest rate swaps in order to

fac%lltaFe hedging of interest rate risk and ensuring orderly development of the
derivatives market.

4. The Nation.al Stock Exchange (NSE) became the first exchan
options on individual securities.

commenced from July, 2001.

ge to launch trading in
Trading in options on individual securities

5. Options contracts are American style and cash settled and are available in about 40
securities Stipulated by the Securities and Exchange Board of India
6. The NSE commenced trading in futures on individual securities on Noy

2001. The futures contracts are available in about 31 securities stipulated
The BSE also started trading in stock o y

around at the same time as the} NSE.

ember 9,

{ by SEBI
ptmns and futures (both Indqx and Stocks)
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7. The National Stock Exchange commenced trading in interest rate future on June
2003. Interest rate futures contracts are available on 91-day 1-bills, 10-year bonds and
10-year zero coupon bonds as specified by the SEBJ. .

Derivatives Trading at NSE/BSE

The most notable of development in the history of secondary segment of the Indian
stock market is the commencement of derivatives trading in June, 2000. The SEBI
approved derivatives trading based on futures contracts at (NSE) and (BSE) in
accordance with the rules/bye-laws and regulations of the stock exchanges. To begin
with, the SEBI permitted equity derivatives named stock index futures. The BSE
introduced' ‘'on 9 June, 2000 stock index futures based on the sensitive Index (also
called SENSEX comprising 30 scripts) named BSX, and NSE started on June 12 2000
stock index future based on its index S&P CNX NIFTY (comprised 50 scripts).

In India, stock index futures are available for one-month, two-month and three month
maturities. All the open positions in these contracts are settled daily. Further, the
buyers and sellers are required to deposit margin with the respective stock exchanges
determined as per the SEBI guidelines. To facilitate the effective risk management in
the derivatives segment, all the important measures like minimum net worth
requirement for the broker, determination of margin based on value at risk model,
position limit for various participants, mechanism for collection and enforcement of
margin, etc. have been put in place. Subsequently, the derivative products range had
been increased by including options and futures on the indices and on several highly
traded stocks. In an estimate, the product wise turnover of derivatives on the Indian
stock markets as on July 6, 2002 is stock futures (50%), index futures (2 1%), stock
options (25%) and index option (4%). It means stock futures are most popular
derivative traded at the stock market of India.

The Technical Group has recommended the risk containment measure for exchange

traded options on indices. The following are the important features of the risk

containment framework for the trading and settlement of both index futures and index
option contracts:

1. European style index options will be permitted initially. These will be settled in
cash.

2. Index option contracts will have a minimum contract size of Rs 2 lakh, at the time
of its introduction.

3. The risk containment measures described hereunder are only for premium style
European option.

4. Index option contract will have a maximum maturity of 12 months and a minimum
of three strikes, i.e., in the money, near the money and out of the money.

TN st RN S IT R  RET LRI AR At "

R

Financial Derivatives and Risk Management Page 33




School of Distance Education

5. A portfolio based margining approach, which would take an integrated view of the
risk involved in the portfolio of individual client will be adopted. It is for the first time
that such an approach is introduced in the Indian stock market. It is inconsistent with
the practices followed in the countries. This approach will not only cover the risk but
also help in reducing the transaction costs in derivatives.

6. The initial margin requirements will be based on worst case loss of a portfolio of an
individual client to cover a 99% value at risk over a one day horizon. The initial
margin requirement will be netted at level of individual client and it will be on gross
basis at the level of Trading/Clearing member. Further, the initial margin requirement
for the proprietary position of Trading/Clearing member will also be on net basis.

7. The short option minimum margin equal to 30% of the Notional value of all short
index option will be charged if sum of the worst scenario loss and the calendar spread
margin is lower than the short option minimums margin.

8. Net option value will be calculated on the current market value of the option times
the number of options (positive for long options and negative for short options) in the
portfolio. The net option value will be added to the Liquid Net Worth of the clearing
member.

9. For option positions, the premium will be paid in by the buyer in cash and paid out
to the seller in cash on T+ 1 day until the buyer pays in the premium due shall he
deducted from the available Liquid Net Worth on a real time basis. In case of index
futures contracts, the mark-to-market gains losses for index futures position will
continue to be settled.

Contrary to international experience, the growth of derivatives market did not take off
as anticipated. The value of trading has been low. This is mainly attributed to the low

awareness about the products and mechanism of trading among the market players and
investors.
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Structure of derivatives markets in India.

Emerging Structure of Derivatives Markets in India

Derivatives markets in India can be broadly categorized into two markets namelyy
financial derivatives markets and commodities futures markets. Financial derivatives'
markets deal with the financial futures instruments like stock futures, index futures,
stock options, index options, interest rate futures, currency forwards and futures,
financial swaps, etc. whereas commodity futures markets deal with commodit)f
instruments like agricultural products; food grains, cotton and oil; metals like gold,

. silver, copper and steel and other assets like live stocks, vegetables and so on.

Financial derivatives markets in India are regulated and controlled by the Securities
and Exchange Board of India (SEBI). The SEBI is authorized under the SEBI Act to
frame rules and regulations for financial futures trading on the stock exchanges with
the objective to protect the interest of the investors in the market. Further carry
forward trading (Badla trading) is also regulated by the SEBI which is traded on the

stock exchanges.

Some of the other financial derivatives like currency options and futures and interest

rate futures are controlled by the Reserve Bank of India (RBI). These are dealt on
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Over-the-Counter (OTC) markets. Financial futures on interest rate include both short-
term interest rate and long-term interest rate forwards. Currencies include options and
forwards. Since the RBI is the apex body to regulate currencies and interest rates in
India, hence, financial derivatives relating to foreign currencies and interest rates are
generally come under the RBI regulation.Major stock exchanges in India, under the
regulation of the SEBI, trade in two kinds of futures products, namely equity and carry
forwards. Equity futures include stock futures, index futures, stock options and index
options. Currently these are traded on National Stock Exchange and Bombay Stock
Exchange. Examples of such companies on which options and futures are available,
e.g. ACC, SBI, CIPLA, HPCL, TELCO, GRASIM, Dr. Reddy, Lab, HLL, HDFC,
Hero Honda, etc. The future of derivatives trading in India is bright and growing day
by day. More new products and instruments are coming up to be traded on stock and
commodity exchanges. Very soon we will have trading on interest rate futures on NSE
and BSE.
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UNIT 6

FORWARDS

Business Snapshot- SocGen’s big loss in 2008 Derivatives are very versatile instruments.
They can be used for hedging, speculation, and arbitrage. One of the risks faced by a
company that trades derivatives is that an employee who has a mandate to hedge or to look
for arbitrage opportunities may become a speculator. Je'ro'me Kerviel joined Socie'te’
General (SocGen) in 2000 to work in the compliance area. In 2005, he was promoted and
became a junior trader in the bank’s Delta One products team. He traded equity indices such
‘as the German DAX index, the French CAC 40, and the Euro Stoxx 50. His job was to look
for arbitrage opportunities. These might arise if a futures contract on an equity index was
trading for a different price on two different exchanges. They might also arise if equity index
futures prices were not consistent with the prices of the shares constituting the index. (This
type of arbitrage is discussed in Chapter 5.) Kerviel used his knowledge of the bank’s
procedures to speculate while giving the appearance of arbitraging. He took big positions in
equity indices and created fictitious trades to make it appear that he was hedged. In reality, he
had large bets on the direction in which the indices would move. The size of his unhedged
position grew over time to tens of billions of euros. In January 2008, his unauthorized trading
was uncovered by SocGen. Over a threeday period, the bank unwound his position for a loss
of 4.9 billion euros. This was at the time the biggest loss created by fraudulent activity in the
history of finance. (Later in the year, a much bigger loss from Bemard Madoff’s Ponzi
scheme came to light.) Rogue trader losses were not unknown at banks prior to 2008. For
example, in the 1990s, Nick Leeson, who worked at Barings Bank, had a mandate similar to
that of Je'ro"me Kerviel. His job was to arbitrage between Nikkei 225 futures quotes in
Singapore and Osaka. Instead he found a way to make big bets on the direction of the Nikkei
225 using futures and options, losing $1 billion and destroying the 200-year old bank in the
process. In 2002, it was found that John Rusnak at Allied Irish Bank had lost $700 million
from unauthorized foreign exchange trading. The lessons from these losses are that it is
important to define unambiguous risk limits for traders and then to monitor what they do very

carefully to make sure that the limits are adhered to.
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A relatively simple derivative is a forward contract. It is an agreement to buy or
sell an asset at a certain future time for a certain price. It can be contrasted with a spot
contract, which is an agreement to buy or sell an asset today. A forward-contract is
traded in the over-the-counter market—usually between two financial institutions or
between a financial institution and one of its clients. One of the parties to a forward
contract assumes a long position and agrees to buy the underlying asset on a certain
specified future date for a certain specified price. The other party assumes a short
position and agrees to sell the asset on the same date for the same price. Forward
contracts on foreign exchange are very popular. Most large banks employ both spot
and forward foreign-exchange traders. Spot traders are trading a foreign,,currency for
almost immediate delivery. Forward traders are trading for delivery at a future time,
Features of Forward Contract B3
1. It is an agreement between the two counter parties in which one is-buyer and other
is seller. All the terms are mutually agreed upon by the counterparties at the time of
the formation of the forward contract.

2. It specifies a quantity and type of the asset (commodity or security) to be solq and
purchased. nd

3. It specifies the future date at which the delivery and payment are to.be made.

4. It specifies a price at which the payment is to be made by the seller to the buyer.,
The price is determined presently to be paid in future.

5. It obligates the seller to deliver the asset and also obligates the buyer to buy the
asset. |

6. N.o mone?l changes hands until the delivery date reaches, except for a Small service
fee, if there is.

Classification of Forward Contracts

The forward contracts can be classified into different categories. UJ
Forward Contracts (Regulation) Act. 1952, forward contracts can b
following categories:

1. Hedge Contracts

The basic features of such forward contracts are that they are freel
and do not specify any particular lot, consignment or variety of ¢
underlying goods or assets. Delivery in such contracts is necessary exce

nder the
€ classifieq in the

Y transferap]e
eliVery of th e
Plin a residyga]
of the FQrWard
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or optional sense. These contracts are governed under the Provisions
Contracts (Regulation) Act, 1952.

2. Transferable Specific Delivery (TSD) Contracts b

These forward contracts are freely transferable from one

party { to( ) Other

party.

Variety of the
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conimodity. There must be delivery of the underlying asset at the expiration time. It is
mandatory. Such contracts are subject to the regulatory provisions of the Forward
Contracts: (Regulation) Act, 1952, but the Central Government has the power to
exempt (in specified cases) such forward contracts.

3. Non-Transferable Specific Delivery (NTSD) Contracts

These contracts are of such nature which cannot be transferred at all. These may
concern with specific variety or consignment of goods or their terms may be highly
specific. The delivery in these contracts is mandatory at the time of expiration.
Nérmally, these contracts have been exempted from the regulatory provisions of
Forward Act, but the Central Government, whenever feels necessary, may bring them
under the regulation of the Act. It is evident from the above that the definition of
hedge contracts corresponds to the definition of futures contracts while the latter two
are not futures contracts, and hence, termed as forward contracts. Since in both hedge
contracts and futures contracts, no specification about the underlying asset/commodity
is mentioned because such limits are set by the rules of the exchange on which types
can or cannot he delivered. If the variety is superior or inferior to the basis variety for
delivery, in that case the prices are adjusted by means of premium or discount as the
case may be. Such adjustments are popularly known as tendering differences. Thus,
on this basis, it may be generalized that every futures contract is a forward contract
but every forward contract may not be futures contract.
Forward Trading Mechanism

Forward contracts are very much popular in foreign exchange markets to hedge

the foreign currency risks. Most of the large and international banks have a separate
‘Forward Desk’ within their foreign exchange trading room which is devoted to the
(rading of forward contracts. Let us take an example to explain the forward contract.
Suppose on August 10T 2016, the treasurer of a British Multinational firm (MNC)
khows that the corporation will receive one million US dollar after three months, i.e.,
Novémber 10, 2016 and wants to hedge against the exchange rate movements. In this
n, the treasurer of the MNC will contact a bank and find out that the exchange

situatio l : A
nth forward contract on dollar against pound sterling, 1.e., £1$ =

rate for a three-mo

0.6250 and agrees t
f rWard contracts on US dollar. The MNC has agreed to sell one million dollar on July
0

0. 2016 to the bank at the future dollar rate at 0.6250. On the other hand, the bank
0k forward contract on dollar. Both sides have made a binding

o sell one million dollar. It means that the corporation has short

has a long
contract/comm1tmen
pontant termino

t. Before discussing, the: forward. trading mechanism, let us see

e logy frequently used in the forward trading.
some 11

3V L0
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Long Position
The party who agrees to buy in the future is said4oihald long position. For example, in
the earlier case, the bank has taken a long position agreeing to buy 3-month dollar in
futures. 1oz ylisb ¢

Short Position g pani

The party who agrees to sell in the future holds a short position in the contract. In the
previous example, UK MNC has taken a short position by selling the dollar to the
bank for a 3-month future.

The Underlying Asset

It means any asset in the form of commodity, security or currency that will be bought
and sold when the contract expires, e.g., in the earlier example US dollar is-the
underlying asset which is sold and purchased in future.

Spot-Price

This refers to the purchase of the underlying asset for immediate delivery. In other
words, it is the quoted price for buying and selling of an asset at the spot or immediate
delivery.

Future Spot Price

The spot price of the underlying asset when the contract expires is called the future
spot price, since it is market price that will prevail at some futures date.

Delivery Price

The specified price in a forward contract will be referred to as the delivery price. This
is decided or chosen at the time of entering into forward contract so that the value of
the contract to both parties is zero. It means that it costs nothing to take a long or a
short position. In other words, at the day on writing of a forward contract, the price
which is determined to be paid or received at the maturity or delivery period of the
forward contract is called delivery price. On the first day of the forward contract, the
forward price may be same as to delivery price. This is determined by considering
each aspect of forward trading including demand and supply position of the
underlying asset. However, a further detail regarding this will be presented in
forthcoming chapter.

The Forward Price

It refers to the agreed upon price at which both the counter parties will transact when
the contiact expires. In other words, the forward price for a particular fo
at a particular time is the delivery price that would apply if the contrac

rward contract

t were entered
into at that time. In the example discussed earlier, on April 10, 2016, 0.6250 is the
forward price for a forward contract that involves-the delivery of US dollar on July 10

2016.
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The Determination of Forward Prices

Forward contracts are generally easier to analyze than futures contracts because
in forward contracts there is no daily settlement and only a single payment is made at
maturity. Though both futures prices and forward prices are closely related, this will
be described in the latter part of this chapter. It is essential to know about certain
. terms before’ going to determine the forward prices such as distinction between
vinvestment assets and consumption assets, compounding, short selling, repo rate and
so on because these will be frequently used in such computation. We are not
discussing these here in detail but the traders must be aware about them thoroughly. A
brief view of these terms is explained here as under:

An investment asset is an asset that is held for investment purposes, such as
stocks, shares, bonds, treasury, securities, etc.

Consumption assets are those assets which are held primarily for
consumption, and not usually for investment purposes. There are commodities like
copper, oil, food grains and live hogs.

Compounding is a quantitative tool which is used to know the lump-sum value
of the proceeds received in a particular period. Consider an amount A invested for n
years at an interest rate of R per annum. If the rate is compounded once per annum, .
the terminal value of that investment will be

Terminal value =A (1 +R) n and if it is compounded m times per annum then
the terminal value will be Terminal value =A (1 +R/m) mn

Where A is amount for investment,

R is rate of return,

nis period for return and m is period of compounding.

Suppose A=Rs 100, R = 10% per annum, n = 1 (one year), and if we compound once
per annum (m = 1) then as per this formula, terminal value will be
100(1 + 10)1 = 100(1.10) =Rs 110,
if m=2 then
100(1 +0.05)2x1 = 100 x 1.05 x 1.05=Rs 110.25 and so on.

Short selling refers to selling securities which are not owned by the investor at the
time of sale. It is also called ‘shorting’, with the intention of buying later. Short selling
may not be possible for all investment assets. It yields a profit to the investor when the
price of the dsset goes down and loss when it goes up.

For example,-an investor might contract his broker to short 500 State Bank of India
shares then the broker will borrow the shares from another client and sell them in the

T e S O e S
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open market. So the investor can maintain the short position provided there are shares

available for the broker to borrow. However, if ‘the contract is open, the broker has no
shares to borrow, then the investor has to close his position immediate, this is known
as shortsqueezed. ‘ 151
Difference between forwards and futures )

Apparently, forwards contracts and futures contracts seem to b@;similar, Both
relate to a contract to be fulfilled on a future date at the Pre specified rate for a specific
quantity. However, there are a number of differences between the forwards and the
futures. The forwards contracts are private bilateral contracts. These. are traded off-
exchanges and are exposed to default risk by either party. Each forward contract is
unique in terms of size, time and types of assets, etc. The price fixation may not be
transparent and is not publicly disclosed. A forward contract is to be settled by
delivery of the asset on the specified date.

On the other hand, futures contract is a contract to buy or sell a specified quantity of a
commodity or a specified security at a future date at a price agreed to between the
parties.

Since these contracts are traded only at organized exchanges, these have built-in
safeguard against default risk, in the form of stock brokers or a clearing house
guarantee. The idea behind futures contracts is to transfer future changes in the prices
of commodities from one party to another. These are trade able and Standardized
contracts in terms of size, time and other features. These contracts are transparent,
liquid and trade able at specified exchanges. Futures also differ from forwardsg in that
former are subject to daily margins and fixed settlement period.

Both forwards and futures contracts are useful in cases where the future price
of the commodity is volatile. For example, in case of agricultural Products, say
sugarcane, the peasant’s revenue is subject to the price prevailing at the time of
harvesting. Similarly, the sugar-mill is not sure whether it will be able or not to
procure required quantity of sugarcane at the reasonable price. Both parties can redyce
risk by entering into a forward or futures contract requiring one party to deliver and
other party to buy the settled quantity at the agreed price regardless of the actug] price
prevailing at the time of delivery. Both result in a deferred delivery sale.

However, it can be offset by a counter contract.
Futures market is a formalized and Futures market is a formalized and standardized
forward market. Players and sellers do no meet by chance but trade in the centralized

market. No doubt, the standardization process climinates the flexibility available in
the informal contacts (i.e., forwards).

Futures have four specific characteristics as against the forwards:
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1.‘,Liquidity, as futures are transferable.

2. Standard volume.

3. Counter-party guarantee provided by the Exchange.

4. Intermediate cash flows.

Futures contracts have evolved out of forwards and possess many of the
characteristics of forwards. In essence, futures are like liquid forward contracts. As
against forwards, futures as a technique of risk management, provide several services
to the investors and speculators as follows

(i) Futures provide a hedging facility to counter the expected movements in prices.

(ii) Futures help indicating the future price movement in the mart.

() PR provide an arbitrage opportunity to the speculators.
Forward Prices Versus Futures Prices
Whether the forward prices are equal to futures prices, this is very important and

debatable issuc- It is argued that if risk free interest rate is constant and the same for
all maturities, in such market situations, lie forward price will be same as the futures
pﬁze the contract. However, in actual practice, the interest rates do not remain
constant and usually vary unpredictably, then forward prices and futures prices no
longer' remain the same. We can get sense of the nature of the relationship by
considering the sit
correlated with interest rates. Since in futures contracts, there is daily settlement, so if

rice(s) increases, an investor who holds a long future position, makes an

ation where the price of the underlying asset is strongly positively

current P ] : 4
immediate profit, which will be reinvested at a higher than average rate of interest.
Similarly when current price(s) ‘decreases, the investor will incur immediate

loss, and this loss will be financed at a lower than average rate of interest. However,

this position d°¢
and interest rate
that when SPOf . .
rates, futures prices will tend to higher than the forward prices, similarly, if spot prices
are strongly 1€

to highef than
; difference between forward prices and futures prices due to various factors

s not arise in the forward contract because there is no daily settlement
movements will not have any affect till maturity. It is further argued
(current) prices are strongly positively correlated with the interest

gatively correlated with the interest rates then forward prices will tend
the futures prices. It is further observed that though there may be

theoretical

like taxes, transac
mall iR TEY be ignored. Thus, in our further discussion in various chapters,

tion costs, treatment of margin and default risk, but this difference is

very S _
poth forward -

symbol F will be used to represent both futures price and forward price same at time

Pl ! : e £1) 7

contracts and futures ‘?(‘)ptracts are assumed to be the same and the

Zero.
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UNIT 7
FUTURES
Introduction

In the last two decades, the futures markets have experienced a remarkable growth all
over the world in size, trading volume and acceptance by the busines$ community.
New contracts with new products along with entirely new possibilities in the futures
markets have become the reality now. Futures trading were started in thfa mid-western
part of the USA during 1970s, but today it is traded throughout the world, and 24
hours a day. Most common underlying assets used in futures markets today are
commodities, agricultural products, metals, energy products, weather, electricity,
interest rates, foreign exchange, equities, stock index, and so on. In fact, today the
futures markets have become an integral part of the financial markets all over the
world. :
Futures

A futures contract, or simply called futures, is a contract to buy or sell a stated
quantity of a commodity or a financial claim at a specified price at a future specified
date. The parties to the futures have to buy or sell the asset regardless of what happens
to its value during the intervening period or what happens to be the price on the date
when the contract is implemented. Both the parties to the futures have a right to
transfer the contract by entering into an offsetting futures contract. If not transferred
until the settlement/specified date, then they have obligations to fulfi
conditions of the contract. Futures are traded on the exchanges and
futures contracts are standardized by the exchange with reference t
units of price quotation, minimum change in price (tick), etc.

11 the terms and
the terms of the
0 quantity, date,

Futures can be in respect of commodities such as agricultural products, oil, gas,
gold, silver, etc., or of financial claims such as shares, debentures, treasury bonds,
share index, foreign exchanges, etc. In a futures contract, the parties fix the terms of
the transaction and lock in the price at which the transaction will take place between
them at future date. The futures contract, as they appear to be, providing for the

physical delivery of the asset, however, in practice most of the futures are settled by
and offsetting futures contract. If a particular futyres ig not settled by the party himself
then it will be settled by the exchange at a speci’fjedgg@ce and the difference is payable
by or to the party. The basic motive for a future is not the actual delivery but the
for future risk or speculation. Further; in.gertain cases, the physical asset does
not exist at all. For example, in case of Stock Index Futures, the Index is the weighted
average price and cannot be delivered. So, such futures must be cash settled only.

hedging
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Futures are traded at the organized exchanges only. Some of the centers where

futures are traded are Chicago Board of Trade, Tokyo Stock Exchange, London
International Financial Futures Exchange (LIFFE), etc. The exchange provides the
counter-party guarantee through its clearing house and different types of margins
system. Futures contracts are marked to market at the end of each trading day.
Consequently, these are subject to interim cash flows for adverse or favourable price
movement. With reference to trading in Stock Index Futures, SEBI has provided that
the partici‘péllting parties have to deposit an initial cash margin as well as that
difference in traded price and actual price on daily basis. At the end of the settlement
period or at the time of squaring off a transaction, the difference between the traded
price and settlement price is settled by cash payment. No carry forward of a futures
contract is allowed beyond the settlement period. National Stock Exchange (NSE) has
issued the Futures and Options Regulations, 2000 which are applicable to the
derivative contracts (both futures and options) traded at the NSE.

Basic Mechanism of a Futures Contract

A futures contract calls for the delivery of the specified quantity at the specified rate
on specified date. Or, before the maturity date it can be squarred off. In India, the
financial derivatives (futures) are compulsorily squarred off on the maturity date.
However, in case of commodities futures, delivery is made, if required, by the transfer
of warehouse receipt. An investor can buy (a long position) or sell (a short position) a
futures contract.
The profit or payoff position of a futures contract depends on the differences between
the specified price (of the futures contract) and the actual market price prevailing on
the maturity date. For example, if an investor has purchased a futures contract in FIEL
at the rate of Rs 300 and one contract in for 500 shares. The value of the contract is Rs
1,50,000 (Rs 300 x 500). Now, on the maturity date the rate is Rs 310. The value of
the contract is Rs 1,55, 000 and his profit is Rs 5,000. Similarly, if the rate is Rs 296,
then his loss is Rs 2,000. Further, that if the investor has sold initially, then his loss
and profit position would be Rs 5,000 and Rs 2,000 respectively. This can be
summarized as follows

For Long investor: Profit =§p6t-price at Maturity — Futures Price

Loss = Futures Price — B Price at Maturity

For Short investor: Profit’= Futures price — Spot Price at Maturity

Spot Price at Maturity™d Futures Price

Loss =
i # 1])[

L «
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A futures contact is zero sum game. Profit to one party is the loss of the other party.
Simple reason being that every long position is represented by a short po$ition in the
market. The pay off positions of the long investor and short investor in futures are
shown in Figure In Figure (A), K is the strike price. The figure shows that as the spot
price at maturity increases, the profit of the long investor also increases: This break-
even level is one when spot price is equal to strike price. Similarly, Figure (B) shows
that maximum profit to short investor appears if the spot price is 0.

Thus profit decreases and Loss increases as the spot price increases. The breakeven
appears when the spot price is equal to the strike price. The diagrams for buyer and
seller are mirror image of each other.

Financial futures can be classified into Shares and Shares Indices Futures, Bond
Futures, Currency Futures and Interest Rate Futures. Discussion on Shares and Shares
Indices Futures is taken up first, followed up by currency futures and Interest rate
futures.

Contract Size of Futures Contracts

One contract of futures includes a specific number of units of underlying asset. For
example, at present, a futures contract in NIFTY is consisting of 100 units, So, if
NIFTY Futures is traded at 3,750, then the value of one contract is Rs 3, 75,000. In
case of stock futures, the value of one futures contract need not be Jegg thaw Rs 2,
00,000. Number of shares included in one futuygs covr_lytact is changing from time to
time.

WIOF UD

Types of Financial Futures Contracts
There are different types of contracts in finangjal, futures which are traded in the
various futures financial markets of the world. These contracts can be classified into

various categories which are as under:
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Interest Rate Futures
It is one of the important financial futures instruments in the world. Futures

trading on interest bearing securities started only in 1975, but the growth in this
market have been tremendous. Important interest- bearing securities are like treasury
bills, notes, bonds, debentures, euro-dollar deposits and municipal bonds. In this
market, almost entire range of maturities bearing securities is traded. For example,
three- month maturity instruments like treasury bills and euro-dollar time deposits,
including foreign debt instruments at Chicago Mercantile Exchange (CME), British
Government Bonds at London International Financial Futures Exchange (LIFFE),
Japanese Government Bonds at CBOT, etc. are traded. This market is also further
categorized into short-term and long-term interest bearing instruments.

Foreign Currencies Futures

These financial futures, as the name indicates, trade in the foreign currencies,

thus, also known as exchange rate futures. Active futures trading in certain foreign
currencies started in the early 1970s. Important currencies in which these futures
contracts are made such as US-dollar, Pound Sterling, Yen, French Francs, Marks,
Canadian dollar, etc. These contracts have a directly corresponding to spot market,
known as interbank foreign exchange market, and also have a parallel interbank
forward market. Normally futures currency contracts are used for hedging purposes by
the exporters, importers, bankers, financial institutions and large companies.

Stock Index Futures

These are another major group of futures contracts all over the world. These

contracts are based on stock market indices. For example, in the US markets, there
exist various such futures contracts based on different indices like Dow Jones
Industrial Average, Standard and Poor’s 500, New York Stock Exchange Index, Value
Line Index, etc. Other important futures contracts in different countries are like in
London market, based on the Financial Times—Stock Exchange 100 share Index,
Japanese Nikkei Index on the Tokyo Futures Exchange and on the Singapore
International Monetary Exchange (SIMEX) as well. Similarly, in September, 1990,
Chicago Mercantile Exchange began trading based on Nikkei 225 Stock Index and
Chicago Board of Trade launched futures contracts based on the TOPIX index of

major firms traded on the Tokyo Stock Exchange.
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Bond Index Futures

Like stock index futures these futures contracts are also based on particular
bond indices, i.e., indices of bond prices. As we know that prices of debt instruments
are inversely related to interest rates, so the bond index is also related inversely to
them. The important example of such futures contracts based on bond index is the
Municipal Bond Index futures based on US Municipal Bonds which is traded on
Chicago Board of Trade (CBOT).
Cost of Living Index Futures

This is also known as inflation futures. These futures contracts are based on a
specified cost of living index, for example, consumer pri‘ce index, wholesale price
index, etc. At International Monetary Market *(IMM) in Chicago, such futures
contracts based on American Consumer Price Index are traded! Since in USA, the
inflation rates in 1980s and 1990s were very low, hence, such contracts could not be
popular in the futures market. Cost of living index futures can be used to hedge
against unanticipated inflation which cannot be avoided. Hence, such futures contracts
can be very useful to certain investors like provident funds, pension funds, mutual
funds, large companies and governments.
Operators/Traders in Futures Market

Futures contracts are bought and sold by a large number of individuals,
business organizations, governments and others for a variety of purposes. The traders
in the futures market can be categorized on the basis of the purposes for which they
deal in this market.
Usually financial derivatives attract following types of traders which are discussed
here as under:
Hedgers

In simple term, a hedge is a position taken in futures or other markets for the
purpose of reducing exposure to one or more types of risk. A person who undertakes
such position is called as ‘hedger’. In other words, a hedger uses futures markets to
reduce risk caused by the movements in prices of securities, commodities, exchange
rates, interest rates, indices, etc. As such, a hedger will take a position in futures
market that is opposite a risk to ‘'which he or she is exposed. By taking an opposite
position to a perceived risk' is called ‘hedging strategy in futures markets’. The
essence of hedging Strategy is the adoption of‘a futures position that, on average,

generates profits when the market value of the commitment is higher than the
——— — e
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expected value. For example, a treasurer of a company knows the foreign currency
amounts to be received at certain futures time may hedge the foreign exchange risk by
taking a short position (selling the foreign currency at a particular rate) in the futures
markets. Similarly, he can take a long position (buying the foreign currency at a
particular rate) in case of futures foreign exchange payments at a specified futures
date. ol ,

The hedging strategy can be undertaken in all the markets like futures, forwards,
options, swap, etc. but their modus operandi will be different. Forward agreements are
designed to offset risk by fixing the price that the hedger will pay or receive for the
underlying asset. In case of option strategy, it provides insurance and protects the
investor against adyerse price movements. Similarly, in the futures market, the
investors may be benefited from favourable price movements.

Speculators -

A speculator may be defined as an investor who is willing to take a risk by
taking futures position with the expectation to earn profits. The speculator forecasts
the future economic,conditions and decides which position (long or short) to he taken
that will yield a profit if.the forecast is realized. For example, suppose a speculator has
forecasted that price of gold would be Rs 5500 per 10 grams after one month. If the
current gold price is Rs 5400 per 10 grams, he can take a long position in gold and
expects to make a profit of Rs 100 per 10 grams. This expected profit is associated
with risk because the gold price after one month may decrease to Rs 5300 per 10
grams, and may lose Rs 100 per 10 grams. Speculators usually trade in the futures
markets to earn profit on the basis of difference in spot and futures prices of the
underlying assets. Hedgers use the futures markets for avoiding exposure to adverse
movements in the price of an asset whereas the speculators wish to take position in the
market based upon such movements in the price of that asset. It is pertinent to mention
here that there is difference in speculating trading between spot market and forward
market.

In spot market a speculator has to make an initial cash payment equal to the total value
of the asset purchased whereas no initial cash payment except the margin moncy, if
any, to enter info forward market..»_?l“hp_riefore, speculative trading provide the investor
with a much higher level of leverage than speculating using spot markets. That is why,
futures markets, being highly leveraged market, minimums are set to ensure that the

speculator cap afford any potential losses.
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Arbitrageurs

Arbitrageurs are another important group of participants in futures markets. An
arbitrageur is a trader who attempts to make profits by locking in a risk less trading by
simultaneously entering into transactions in two or more markets. In other words, an
arbitrageur tries to earn riskless profits from discrepancies between futures and spot
prices and among different futures prices. For example, suppose that at the expiration
of the gold futures contract, the futures price is Rs 5500 per 10 grams, but the spot
price is Rs 5480 per 10 grams. In this situation, an arbitrageur could purchase the gold
for Rs 5480 and go short a futures contract that expires immediately, and in this way
making a profit of Rs 20 per 10 grams by delivering the gold for Rs 5500 in the

absence of transaction costs.

The arbitrage opportunities available in the different markets usually do not Jast
long because of heavy transactions by the arbitrageurs where such opportunity ariseg.
Thus, arbitrage keeps the futures and cash prices in line with one another. Thig
relationship is also expressed by the simple cost of carry pricing which shows that fair
futures prices, is the set of buying the cash asset now and financing the same till
delivery in futures market. It is generalized that the active trading of arbitrageurs wijj
leave small arbitrage opportunities in the financial markets. In brief, arbitrage trading
helps to make market liquid, ensure accurate pricing and enhance price stability; it
involves making profits from relative mispricing.

Spreaders

Spreading is a specific trading activity in which offsetting futures position ig
involved by creating almost net position. So the spreaders believe in lower expected
return but at the less risk. For a successful trading in spreading, the spreaders myg;
forecast the relevant factors which affect the changes in the spreads. Interegt rate
behaviour is an important factor which causes changes in the spreads. In a profitable
spread position, normally, there is large gain on one side of the spread in Comparison
to the loss on the other side of the spread. In this way, a spread reduces the risk evenp if
the forecast is irncorrect. On the other hand, the pure speculators would make Money

by taking only the profitable side of the market but at very high risk.
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UNIT 8
FUTURE CONTRACT IN INDIA

Apart from the various features of different futures contracts and trading,
futures markets play a significant role in managing the financial risk of the corporate
business world. Recently, financial executives and treasurers are frequently using the
various tools available to control their corporate risks and exposures. Financial
derivatives instruments, in this respect, have been very useful, popular and successful
innovations in capital markets all over the world. Recently, it is noted that financial
futures markets have been actively functioning in both developed as well as
developing countries.

Evolution of Futures Market in India

l  Organized futures market evolved in India by the setting up of “Bombay
Cotton Trade Association Ltd.” in 1875. In 1883, a separate association called “The
Bombay Cotton Exchange Ltd.” was constituted.

0 Futures trading in oilseeds were started with the setting up of Gujarati Vyapari
Mandali in 1900. A second exchange, the Seeds Traders’ Association Ltd., trading
oilseeds such as castor and groundnuts, was setup in 1926 in Mumbai. Then, many
other exchanges trading in jute, pepper, turmeric, potatoes, sugar, and silver, followed.:

0 Futures market in bullion began at Mumbai, in 1920.

0 In 1940s, trading in forwards and futures was made difficult through price
controls till 1952 when the government passed the Forward Contract Regulation Act,
which controls all transferable forward contracts and futures. A

0 During the 1960s and 70s, the Central Government suspended trading in
several commodities like cotton, jute, edible oilseeds, etc. as it felt that these markets
helped increase prices for commodities '

I Two committees that were appointed—Datwala Committee in 1966, and
Khusro Committee in 1980, recommended the reintroduction of futures trading in
major commodities, but without much result.

» One more committee on Forwards market, the Kabra Committee was appointed
in 1993, which recommended futures trading in wide range of commodities and also
up gradation of futures market. Accepting partially the recommendations, Government
permitted futures trading in many of the commodities. |
Functions of Futures Market
Futures markets like any other market or industry serve some social purposes. In the

past section of this chapter, we have seen that futures markets have been recognized as
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meeting the needs of some important users like hedgers, speculators, arbitrageurs,
spreaders, etc. In the light of those, we will discuss the uses of financial futures market
in the society as a whole in the context of risk transference, price'stabilization, price
discovery, price registration etc. t}
Hedging

The primary function of the futures market is the hedging function which is
also known as price insurance, risk shifting or risk transference! function. Futures
markets provide a vehicle through which the traders or participants can hedge their
risks or protect themselves from the adverse price movements in the underlying assets
in which they deal. _ AN
For example, a farmer bears the risk at the planting time associated: with the uncertain
harvest price his wheat will command. He may use the futures market to hedge this
risk by selling a futures contract. For instance, if he is expected to' produce 100Q tons

of wheat in next six months, he could establish a price for that (ﬁlantity (harvest) by

by selling these
futures contracts, the farmer intends to establish a price today that'will be hary

selling 10 wheat futures contracts, each being of 100 tons. In this way,

ested in
om the
period.
Society
S types
he risk
assume

the futures. Further, the futures transactions will protect the farmer fr
fluctuations of the wheat price, which might occur between present and futureg

In brief, futures markets hedging activities are very much useful for
since they control, shift, avoid, reduce, eliminate and manage efficiently variou
of risks. Further, derivatives enable the investors to modify suitably ¢
characteristics of their portfolios, or to shift risk on to those who are willing to
it for higher profits. In the absence of futures markets, the cost of risk to e

Conomy
could be higher and might be worse off.

Price Discovery

Another important use of futures market is the price discovery which ig the
revealing of information about futures cash market prices through the futyreg market.
As we know that in futures market contract, a trader agrees to receive or delivey A
given commodity or asset at a certain futures time for a price which is determineq
now. It means that the futures market creates a relationship between the futures price

and the price that people expect to prevail at the delivery date. In the words of M.J

“Inside the Financial Futures
Market”, futures markets provide a mechanistm’ by which diverse

Powers and D. Vogel, as stated in their book efititled,

se and scattered

opinions of the futures are coalesced into ohe’ readily discernib]e nyumberiwhich

provides a consensus of knowledgeable thinking. It is evident from thig Statemem that
22
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futures prices provide an expression consensus of the today’s expectations about a

specified future time. If these expectations are properly published then they also
perform an information or publicity function for the users and the society. By using
the information about the futures prices today, the different traders/observers in the
market can estimate the expected spot price in the future time of a given asset. In this
way, a user of the futures prices can make consumption or investment decisions more
wisely. Further, price discovery function of the futures market also leads to the inter
temporal inventory. allocation function. According to this, the traders can compare the
spot and futures prices and will be able to decide the optimum allocation of their
quantity of underlying asset between the immediate sale and futures sale.

Financing Function

Another important function of a futures market is to raise finance against the stock of
assets or commodities. Since futures contracts are standardized contracts, so, they
make it easier for the lenders about the assurance of quantity, quality and liquidity of
the underlying asset. Though this function is very much familiar in the spot market,
but it is also unique to futures markets. The reason being the lenders are often more
interested to finance hedged asset stock rather than un-hedged stock because the
hedged asset stock are protected against the risk of loss of value.

Liquidity Function

They are operated on the basis of margins which are determined on the basis of rides
involved in the contract. Under this the buyer and the seller have to deposit only a
fraction of the contract value, say 5 percent or 10 percent, known as margins. It means
that the traders in the futures market can do the business a much larger volume of
contracts than in a spot market, and thus, makes market more liquid. That is why the
volume of the futures markets is much larger in comparison to the spot markets. This
is also known as gearing or leverage factor. It means that a trader in the futures
markets can geér up his capital 10 times and 20 times if the margin/deposit is 10
percent and 5 percent respectively, resulting in his profit or loss, as a proportion of his
capital is 10 times or 20 times magnified. Gearing is the British term and in American
parlance it is known as leverage. This is explained by the following example:

Example

A speculator estimates a price increase in the silver futures market from the current
futures price of Rs 7500 per kg. The market lot being 10 kg, he buys one lot of futures
silver for Rs 75,000 (7500x 10). Assuming the 10 percent margin, the speculator is to
deposit only Rs 7500. Now supposing that a 10 perceht increase occurs in the price of

silver to Rs 8250 per kg. The value of transaction will also increase, i.e., Rs 82,500,
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and hence, incurring profit of Rs 7500(82,500-75,000) on this transaction. In other
words, the speculator earns in this transaction Rs 7500 on the investment of Rg 7500,
being 100 percent profit on investment, and vice-versa. From the above example, it is
evident that futures markets operations are highly risky due to gearing effect. So they
are more attractive for the speculators.

Price Stabilization Function

Another important function of a futures market is to keep a stabilizing influence on
spot prices by reducing the amplitude of short term of fluctuations. In other words,
futures market reduces both the heights of the peaks and the depth of the troughs. The
major causative factors responsible for such price stabilizing influence are such as,
speculation, price discovery, tendency to panic, etc. A detail discussion op price
stabilization function of futures market will be made in the forthcoming chapters.
Disseminating Information -

Apart from the aforementioned functions of the futures markets like risk transference
(hedging), price discovery, price> stabilization, liquidity, and financing, this market ig
very much useful to the economy too. Futures markets disseminate information
quickly, effectively and inexpensively, and, as a result, reducing the monopolistic
tendency in the market.

Further, such information disseminating service enables the sééiety to discover of
form suitable true/correct/equilibrium prices. They serve as barometers of futureg
price resulting in the determination of correct prices on Spot markets nowy and
futures. They provide for centralized trading where information about fundamen
supply and demand conditions are efficiently assimilated-and acted op.

in
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tal
The financial futures markets have generated employment opportunities by Creating a
significant number of jobs and attracted a considerable volume of transactiong from
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non-residents. Indirectly, it is another way of generating foreign exchane
countries. Further the futures markets act as ‘starter form of Mvestment resu
wider participation in the securities markets. They attract young investors 3
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For example, futures markets quotations are also useful to other sector
besides speculators and hedgervs’. ‘Which goods or commodities are to be p
in which financial assets the ir}v'eStment is to be made, such decisiong ar
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UNIT 9
MARKING TO MARKET
Initial Margin and Mark to Market

In the discussion on payoff positions in futures, it has been shown that the
ultimate profit or loss position of a party to a futures contract depends on the spot
price of the underlying asset on the maturity date. As the parties are betting on the
future spot price of the asset, their expectations may not come true and they may
suffer loss. In view of this position, SEBI has provided that the buyer as well as the
seller, both have to deposit an initial margin with the stock exchange broker on the
date of the transaction. If the initial value of the futures contract is Rs 1,50,000 and the
initial margin is 10%, then buyer and seller both have to deposit Rs 15,000 each with
their respective brokers. From the date of the transaction till the squarring off date or
maturity date, the futures price may rise or fall, as a result of which a partly may incur
loss. The futures contracts are to be mark to market on daily basis i.e., additional
margin money is to be deposited with the broker in view of the loss occurring till a
particular date. For example, in the above case, the value of contract falls to Rs 1,
45,000 next day, and then mark to market margin of Rs 5,000 is to be deposited.

So, instead of waiting until the maturity date for the parties to book losses, SEBI
requires all positions to recognize losses on daily basis as these accrue. This daily
setting 18 called mark to market, where the maturity date does not govern the accrual
of losses. Margin system is one basic difference between the forwards and futures.
e simply kept till the maturity date without any intervening cash flows

The forwards ar
ures follow pay-as-you-go system.

Convergence Property
BISRUHLES contracts mature and are compulsorily settled on the specified

whereas the fut

maturity date, the futures price and the spot price of the underlying asset on that date

must converge:
This may be called the convergence property. If the two prices are not equal then

very investor would like to make profit by capitalizing the opportunity. But then,
&

who will lose? :
On the date of the settlement, the two prices would almost be same.
n

F example, an investor takes a long position in Nifty Futures (1 month) and holds
or i

that pOSit s AR N ; : :
FT - FO where FO is initial futures price at contract time and FT is futures

jon till maturity. The sum of daily settlements (mark to market) would be

equal tO
price oD maturity-
— o e o e SETsTEsIeseTETT
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As explained above, FT will be equal to ST due to convergence property, where ST is
spot price of asset on maturity. So, the profit on maturity is S - FO and it tracks
changes in the price of the underlying asset. In Table, the convergence property and its

effect on profit/loss on NIFTY futures have been shown.

Day Future price Profit/loss Cumulative profit

0 1650 - }

1 1680 30 [ 30
2 1685 <] i 35
3 1695 10 45
4 1685 10 | 35
5 1690 5 : 40
6 1692 2 j 42

Due to the convergence property, the spot price of NIFTY on Day 6 could be
3692 and profit at settlement is (3692-3650) i.e., Rs 42 per unit. The same profit is
also shown by column 3 and 4. The net receipts in mark to market are also Rs 42, So,
the convergence property states that the futures prices and spot prices are equal on the
maturity date. However, before maturity, the futures prices may differ substantially
from current spot prices. So, from the point of view of the investor, if the futureg
contract and the asset are held until maturity, he bears no risk because on the maturity
date, the asset value is equal to the current future price. Risk is eliminated because op
that day, the futures prices and spot prices are equal. However, if the futures contract
and assets are to be liquidated earlier, the investor in this case bears ‘basis risk’. The
reason being that future price and spot price are not in perfect lock up position at all
times before maturity, and the profi/loss on one may not perfectly offset the
loss/profit on the other.
Open Interest

In case of futures contracts, for every long position, there is simultaneously a
short position. Open interest is a technical term used to refer to the number of
contracts outstanding. In order to find out the open interest, the long and short are not
added, rather the total long or short contracts are defined as open interest, The net
position of the clearing house is always zero. Calculation of open interest is made in a
very special way. Suppose, A, B, C, D, E and/F are different investors. ‘+’ refers to
buying a futures contract and a ‘-’ refers to sellifi¢ 6f @ futures contract on the same
underlying asset. In practice, when trading in paitiedlar futures begins, ‘the 01 is zero.

= Aoan A m» R AMWMMM.
- e
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As time passes and more and more transactions take place, net OI positions fluctuate.
As maturity date approaches, most of the parties square off their transactions and the
net 01 position may become zero. It may come down to zero even before the maturity
date. If still some positions are left, these will be cash settled or delivery settled as the
case may be, on the maturity date.
The Operation of Margin

In addition to the clearing house, there are some other safeguards for futures
contracts, important among these are requirements for margin and daily settlement. In
this section, we will discuss the margin requirement applicable in case of investor and
as a trader of the clearing house. As we know that two parties are directly trading an
asset in the futures market for a certain prices there are obvious risks for backing out
of any of the parties to the contract. It is also possible that one of them may not have
the financial resources to honour the contract. That is why one of the important roles
of the exchange is to organize the futures trading in such a way that the default risk
will be minimum. This is why margins come into picture.
The Concept of Margin

Before entering into a futures contract, the prospective trader (investor) must
deposit some funds with his broker which serves as a good faith deposit. In other
words, an investor who enters into a futures contract is required to deposit funds with
the broker called a margin. The basic objective of margin is to provide a financial
safeguard for ensuring that the investors will perform their contract obligations. The
exchanges set minimum margins but the brokers may require larger margins if they
are concerned about an investor’s financial situation because they are ultimately
responsible for their clients’ losses. The amount of margins may vary from contract to
contract and even broker to broker. The margin may be deposited in different forms
Jike cash, bank’s letter of credit and treasury securities.
Normally the investor ‘who posts this margin retains the title of the securities deposited
as margin. The margin account may or may not earn interest. Some brokers may
simply pay them money ‘market interest rates on their margin account. However, most
of the brokers usually (_10 not pay interest on margin in money. This loss of interest is
t of margin requirement.
of Margin
There arc three types. of margin such as initial margin, maintenance margin and
variation margin. The initial margin is the original amount that must be deposited into
account to establish futures position. It varies from stock to stock. To determine the
initial margin,  the exchange ysually considers the degree of volatility of price
movements inthe past of the underlying the asset. After that,.the exchange sets the
initial margin so that the clearing house covers losses on the position even in most
adverse situation.The initial margin approximately equals the maximum daily price
ation permitted by the exchange for that underlying asset.

the cOS
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The exchange has the right to increase or decrease the quantum of initial
marginal depending upon the likely anticipated changes in the futures price. For most
of the futures contracts, the initial margin may be 5 percent or less of the underlying
asseU’s value. After proper completion of all the obligations associated with a
investor’s futures position, the initial margin is returned to trader.

The Maintenance Margin

The maintenance margin is the minimum amount which must be remained
(kept) in a margin account. In other words, so much minimum, balance in the margin
account must be maintained by the investor. This is normally about 75 percent of the
initial margin. If the futures prices move against the investor resulting in falling the
margin account below the maintenance margin, the broker will make a call, i.e.,
asking the client to replenish the margin account by paying the variation. Hence, the
demand for additional fund is known as a margin call. '

For example, assume that the initial margin on a futures contract is Rs 5,000 and the
maintenance margin Rs 3,750 (75% of the initial margin). The next day assume that
the party has sustained a loss of Rs 1,000, reducing the balance in margin to Rs 4,000.
Further assume that on the next day the price decreased and sustained loss is Rs 500,
Thus, the balance remained in the margin account to Rs 3,500, below the maintenance
margin. In this situation, the broker will make a call (margin call) to replenish the
margin account to Rs 5,000, the level of initial margin.

The Variation Margin

It refers to that additional amount which has to be deposited by the trader with
the broker to bring the balance of the margin account to the initial margin level. For
instance, in the above mentioned example, the variation margin would be Rs 1500 (Rs
5000— Rs 3500), i.e., the difference of initial margin and the balance in the margin
account, the same has been shown in Fig. If the investor does not pay the initial

margin immediate, the broker may proceed to unilaterally close out the account by
entering into an offsetting futures position.
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Account equity and margin requirements.

Margins and Marking-to-Market (Daily Settlement)
It has been observed that the initial margin, sometimes, is even less than 5 percent
which seems to be very small considering the total value of the futures contract. This
smallness is reasonable because there is another safeguard built in the system, known
as daily settlement marking-to-market. In the futures market, all the transactions are
settled on daily basis. Thus, the system of daily scttlement in the futures market is
called marking to market. The traders realize their gains or losses on the daily basis to
understand this process of daily settlement. The basic purpose of the mark-to-marking
is that the futures contracts should be daily marked or settled and not at the end of its
life. Every day, the trader’s gain (loss) is added or (subtracted), the margin on the case
may be. This brings the value of the contract back to zero. In other words, a futures
contract is closed out and rewritten at a new price every day.
Closing a Futures Position (Settlement)
There are four ways to close the futures position, namely, physical delivery, cash
settlement, offsetting and exchange of future for physicals (EFP).
Physical Delivery

One way of liquidating of futures position is by making or taking physical
delivery of the goods/asset. The exchange has provided alternatives as to when, where

and what will be delivered. It is the choice of the party with a short position. When the
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party is ready to deliver, it will send a notice of intention to deliver to the exchange.
The price is settled which normally most recent with a possible adjustment for the
quality of the asset and chosen delivery location. After that, the exchange selects a
party with an outstanding long position to accept delivery.Let us take an example of
particular futures contract: Silver traded on COMEX where a sh‘brg-trader is required
to make delivery of 5000 troy ounce (6 percent more or less) of refined silver bar cost
in heights of 1000 to 1100 ounces each and at 0.999 fineness. Which should bear the
serial number and identifying stamp of a refiner approved by the COMEX exchange?
At the beginning of the delivery month on the exchange-designated notice days, say,
December 99 contract, exchange rules requires that all traders having open positions
in December 1999 contract notify their member brokers to take or make delivery for
this. In turn, the brokers will inform to the clearing house of their customer’s
intention. After this notification, the clearing house matches longs and shorts usually
by matching the oldest short to the oldest long position, until all short quantities are
matched. Delivery notices are then to all the traders through their brokers indicating to
whom their delivery obligations runs and when, where and in what quantities is to be
made. Some exchanges impose heavy penalty in case of default by any party. When
delivery is satisfactory made then the clearing house notify and accord the same. In
case of financial futures, delivery is usually made by wire transfer.
Cash Settlement/Delivery

This is relatively new procedure followed for setting futures obligations is
through cash delivery. This procedure is a substitute of physical delivery and hence,
do not require physical delivery. The exchange notifies about this where cash delivery
as the settlement procedure. There are certain financial futures like stock indices
futures, certain treasury securities, euro-dollar, time deposits, municipal bonds, etc.
When a cash settlement contract expires, the exchange sets its final settlement price
equal to the spot price of the underlying asset on that day. In other words, it is simply
marked-to-market at the end of the last trading day to handover the underlying assets.
Since cash settlement contracts are settled at the spot price, their futures prices are
converged to the underlying spot prices. Therefore, the prices of cash settlement

contracts behave just like the prices of delivery contracts at their expiration period.
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PRICING OF FUTURES

If an investor wants to acquire shares in a particular company, he can acquire these
shares today itself at the current price or he can take a long position in futures. In
either case, he will be having the asset on some date in future. No doubt, the market
determined cost of acquiring the asset in either of these strategies must be equal. So,
there is some relationship between the current price of the asset, cost of holding it in
future and the futures prices today. This relationship can be explained by taking cash
flow positions at time O and time ‘t’ in both strategies. Say, S in the spot rate, F is the
futures price and r.is the risk-free rate of interest, the position can be shown as
follows:

- _Initial Cash Flow  Cash Flow at Time ‘T"
Strategy I: 'Buy Asset now : »\1 Sy
StrategyII: 1 Long Futures : - Sp-Fy
Invest Fyfli+r}) : =~ + rf Fq
" Net Position : =F(1 4 rf B g

Table shows that the cash flow position at time ‘t’ is same in both strategies.
However,

the initial cash flow positions are -SO and -FO(1 + r)t. In order to eliminate the
arbitrate

opportunities; these two values should also be same, S.

SO = FO/(1 + r)t
FO =S80 x (1+0)t

This gives the relationship between the current spot price and the futures price.
This is known as Spot-Futures Parity or Cost of Carry Relationship. The expected
dividend (income) from the asset during the futures period can also be incorporated in
the analysis.
So, pricing of futures contract depends on the following1 variables:

(i) Price of the underlying asset in the cash market,

(i1) Rate of return expected from investment in the asset, and

(iii) Risk-free rate of interest.
The mechanism of pricing of futures can be explained as follows: Suppose,

(1) In cash market the underlymo asset X is sellmg at Rs 100.

cxs e o
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(ii) The expected return from the asset is 3% per quarter.

(iii) The risk free rate of borrowing or lending is 8% p.a. or 2% per quarter.

(iv) The futures contract period is also a quarter.
What should be the price of futures?

say, S = Current spot price of the asset

F Futures price

r = % Financing cost per futures period

y = % Yield on investment per futures period

Now, F =S+S(1-y)
Suppose, the investor borrows funds to purchase one unit of asset ‘X’ resulting in no
initial cash outlay for his strategy. At the end of 3 month’s period, Rs 3 will be
received from holding the asset ‘X and would be required to pay interest (financing
cost) of Rs 2.
In the example given above,

F =100 + 100 (.02 -.03) =Rs 99
So, the futures price should be Rs 99. What happens if the futures price is Rs 92 or Rs
107? The position can be explained as follows:
In case, the futures contracts are available at Rs 92 (i.e., less than the theoretical price
of Rs 99), the investor should buy one future contract for Rs 92 and should sell ope
unit of asset X for Rs 100 and invest the money @ 8% p.a. for 3 months. After 3
months, he will receive the proceeds of Rs 102 (Rs 100 + Rs 2). He will spend Rs 92
to purchase an asset (out of futures contract). Besides, he will not receive the yield of
Rs 3 from the asset. So, his cost is Rs 95 (92 + 3). His gain would be Rs 7 (Rs 102 -
95).
Similarly, if the futures contract price is Rs 107, he should sell the futures contract 4¢
Rs 107 and should borrow Rs 100 now to buy one unit of asset ‘X in the spot market
After 3 months, his proceeds would be Rs 110 (107 + 3) and payment would pe Ry
102 (100 + 2).
He would be able to make a profit of Rs 8.
So, if the futures price is other than the theoretical price of Rs 99, it would ejye rise to
arbitrage opportunities. In case of price of Rs 92 or Rs 107, investors cap look for a
riskless arbitrage profit of Rs 7 or Rs 8. The demand and supply forces wou|q L0 T
this arbitrage opportunity and the futures price would settle around the equilibriu
level of Rs 99. o

Offsetting
The most common and popular method of liquidating the open futures positi
ion is to
effect an offsetting futures transaction or via a reversing trade which reve 1
rses the
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existing open position. For example, the initial buyer (long) liquidates his position by
selling (going short) an identical futures contract (which means same delivery month
and same underlying asset). Similarly, the initial seller (short) goes for buying (long)
an identical futures contract. After executing these trades, these are reported to the
clearing house then both trade obligations are extinguished on the books of the
brokers and the clearing house.

No doubt, the clearing house plays a significant role in facilitating settlement by
offset. In comparison to the physical delivery, this method is relatively simple which
requires good liquidity in the market, and entails only, the usual brokerage costs.

For example, there are two parties X and Y. X has an obligation to the clearing house
to accept 10,000 bushels of cotton in September and to pay Rs 180 per bushels. For
them at that time. X does not wish to actually receive the oats and want to exit the
futures market earlier.

Similarly, Y has a obligation to the clearing house to dz=liver 10,000 bushels of cotton
in September and to receive Rs 180 per bushels. Both party can reverse or offset their
position in that way whereby buyer becomes seller and seller becomes the buyer.
Before the due date i.e., September, X will sell September contract for cotton at Rs
190 per bushels Y will buy at Rs 190 per bushels.

Exchange of Futures for Physicals (EFP) .

This is another method of liquidating the futures contract in a form of physical
delivery, called exchange of futures for physicals. In this method, a party who holds a
futures contract may like to liquidate his position that is different from those the
exchange offers.

For example, a party may like to deliver the assets before the specified futures period,
or may deliver the asset at different place, or deliver outside the normal trading hours,
etc.

In simple terms, the contracts fulfilled by the parties on non-contract terms under this
technique. For exaimple, a party with a long gold futures position may wish to take
delivery in Los Angels rather than in New York, as the contract specifies. Further, the
EFP system permits to exchange a futures position for a cash position that meets both
the parties’ preferences, of course, for EFP, the party must find another party willing
to make the trade.

The exchanges allow the parties to deliver under non-contract terms, and without
going through the trading pits. However, both the short and the long in an EFP
transaction must notify the exchange and the clearing house of the said EFP
agreement so that the clearing house|¢an make proper book entries to extinguish the
respective short and long positions on its books.
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The Exchange of Futures for Physicals (EFP) differs in certain respects from the
offsetting method. First, the trader actually exchanges the asset in physical form.
Second, such agreements are not performed/closed by a transaction on the floor of the.
exchange. ;
Third, the two trades negotiate privately the price and other terms of the contract
which are usually different from the specifications. Since these agreements are
negotiated outside the trading pit, so they are also called ex-pit transaction. Further,
regulatory authorities and exchange rules require that all the futures trading be
liquidated in the pit, hence, the EFP is the one recognized exception to this general
rule. These contracts are also known as against actual or versus cash transactions.
Theories of Futures Prices
There are several theories which have made efforts to explain the relationship between
spot and futures prices. A few important there are as follows:

1. The Cost-of-Carry Approach
Some top economists like Keynes and Hicks, have argued that futureg prices
essentially reflect the carrying cost of the underlying assets. In other words, the
interrelationship between spot and futures prices reflects the carrying costs, i.e., the
amount to be paid to store the asset from the present time to the futures maturity time
(date). For example, food grains on hand in June can be carried forward to,.or stored
until, December. Carrying costs are of several types, important among these are:
1. Storage costs
2. Insurance costs
3. Transportation costs
4. Financing costs
Storage Costs refer to those expenses which are done on storing and Mmaintaining the
asset in safe custody. It includes rent of the warehouse and others €Xpenses associated
with like deterioration, pilferage, normal wastage, etc. In case of financia] instruments
the costs incurred on keeping the securities in a bank vault or with Custodians, ,
Insurance Costs refer to amount incurred on safety of the assets against fire
accidents and others. For example, stored wheat be protected against fire, Wate;
damage, weather, natural disaster, etc. So insurance is necessary for protection againgt
such hazards.
Thus, premium and other costs incurred on insurance is called insurance costs. In
some cases, carrying costs also include the transportation costs. When the futureg
contract matures the delivery of the assets is given at a particular place which may be
far away from the warehouse of stored goods. Obviously, transportation costs wil] be
different from location to location and also to the nature of the commbodities.
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Another important carrying cost is cost of financing the underlying asset. For
example, if gold costs Rs 5000 per 10 grams and the financing rate are one percent per
month then the financing charge for carrying the gold forward is Rs 50 per month (1%
of 5000). Apart from the carrying cost on an underlying asset, there can be possibility
of earning a yield on storing the asset. Such yield is known as ‘convenience yield’
from holding stocks. For example, in case of wheat, there could arise extra yield due
to low production of wheat due to bad weather in futures.

A). The Cost-of-Carry Model in Perfect Market
The following formula describes a general cost-of-carry price relationship between
the cash (spot)price and futures price of any asset:
Futures price = Cash (spot) price + Carrying cost
In addition, the formula assumes the conditions of perfect competition which are as
under:
1. There are no information or transaction costs associated with the buying and selling
the asset.
2. There is unlimited capacity to borrow and lend.
3. Borrowing and lending rates are the same.
4. There is no credit risk. No margin is required on buying and selling the asset.
5. Goods can be stored indefinitely without loss to the quality of the goods.
6. There are no taxes.
B)The Cost-of-Carry Model in Imperfect Market
We have seen the relationship between the spot price and futures price in the
conditions of perfect market which is rare in actual practice. There are various
imperfections in real markets which disturb the relationship of Rule III and Rule V1.

Among the various imperfections, five are important which have been discussed here
in after:

Direct Transaction Cost

In actual practice, when a trader makes the spot or futures transactions he has to pay

a fee; known as brokerage fee or commission. In other words, transaction costs refer
to all such costs which have to be borne by the trader to buy or sell a particular asset
for spot or futures. These costs are transaction fees, exchanges charges and fee, fee for
arranging funds, etc. It is also called as the round- trip fee.

Unequal or Differential Borrowing and Lending Rates

It refers to thatimarket situation where the rates of interest on borrowing and lending
are different and:they are not equal::Normally, in-real market, borrowing rates are
higher than theilending rate. These differentials ofiborrowing and lending rates serve
to widen the noarbitrage boundaries. - f
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Restriction on Short- Selling
This is another market imperfection. Earlier, we have assumed that traders can sell
assets short and use the proceeds from the short sale without any restrictions. Due to
inherent risks in short sales, there are restrictions on short selling virtually in all
markets.
Bid-Ask Spread
It is another market imperfection because we see in actual practice that the trader tries
to sell the asset at higher price than to purchase the same. The difference between bid
price and ask price is called bid-ask spread.
Storage Problem
It is another market imperfection because except gold, most of the commodities
cannot be stored very well at all. The storability of a commodity is very important in
futures market trading. If a commodity cannot be stored then full arbitrage Opporttunity
will not be available in the market.

2. The Expectation Approach
This approach is advocated by distinguished luminaries like J. M. Keynes_ J. R. Hicks
and N. Kalidor who argued the futures price as the market expectation of the price

at

the futures date. Many traders/investors, especially those using futureg market to
AN

hedge, would like to study how today’s futures prices are related to market
ation that the
price of the gold next April 1 will Rs 5200 per 10 grams. The futures price today f

f Y tor

expectations about futures prices. For example, there is general expect

July 1 must be somewhat reflects this expectation. If today’s futures price is Rg 5180
of gold, going long futures will yield an expected profit of Expected futureg profit —
Expected futures price - Initial futures price Rs 20 = Rs 5200 - Rs 518 Any Mmajor
deviation of the futures prices from the expected price will be corrected bY specula i
activity. Profit secking speculators will trade as long as the futures figg o
sufficiently faraway from the expected futures spot price. This aphroach i b.
expressed as follows: €
FO.t = EO (St)

Where FO.t. is Futures price at time t = 0 and EQ (St) is the expect
spot price to prevail at time t.

ation at t=0 of th
of the.

The above equation states that the futures price approximately equas i

> 1€ spot price
atonship diq not holq
erms, the future ’

S

currently expected to prevail at the delivery date, and if, this re]

there would be attractive speculative opportunities. In simple t
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are influenced to some extent on expectations prevailing at the current time. Under
this hypothesis, if markets are operating properly then Current futures price =
Expected futures spot price.

This is also known as hypothesis of unbiased futures pricing because it advocates that
the futures price is an unbiased predictor of the futures spot price, and on an average,
the futures price will forecast the futures spot price correctly.

We have seen above that on an average’ or ‘approximately’ words have been used to
equalize the current futures price with the expected futures spot price. Why does this
relationship hold only approximately? There are two arguments to the question.
Firstly, it is due to transaction costs, and secondly due to risk aversion of the traders.
Transaction costs can keep the futures price from exactly equalling the expected

futures spot price.

3. Futures Prices and the Capital Asset Pricing Model
The Capital Asset Pricing Model (CAPM) has been widely applied to all kinds of
financial instruments including futures contracts. In general, the higher the risk of an
investment, the higher the expected return demanded by an investor. The expected
return demanded by the holders of futures positions is reflected in the difference
between futures prices and expected future spot prices. This risk return model can be
used for other assets like stocks and bonds. The CAPM leads to the conclusion that
there are two types of risk in the economy; systematic and unsystematic.
Unsystematic risk is not so important since it can be almost completely eliminated by
holding a well-diversified portfolio. Systematic risk or market risk cannot be
diversified away. So as per this model, the investors should be compensated only for
systematic risk. In general, an investor requires a higher expected return than the risk-
free interest rate for being the systematic risk.
Systematic-Risk Explanation
It is observed that, sometimes, the futures prices differ from expected futures spot
prices even after adjusting for systematic risk because of unevenly distributed demand
by hedgers for futures positions. For example, if hedgers are dominating in the market
through short sales then long hedgers will receive an expected profit in addition to any

systematic risk premium.
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4, An Integrated Approach
The various theories presented earlier, sometimes, present controversial view, e.g. one
theory states that futures price are based on carrying costs whereas othg:; one argues
purely on expectations or forecast. A number of empirical studies havgattempted to
verify the reliability of these theories and have resulted in greater c]%r':ity and better
applicability. e
In this section, an attempt is made to integrate the various stands of these theories here
in brief:
1. Futures prices of those assets which have continuous production' or continuous
storage capacity broadly follow the carrying cost approach.
2. Those goods or assets which are of discontinuous production or storage nature
(perishable nature) should follow expectation approach. '
3. It was also observed that the expectations also influence the futures prices of
continuous production or storage products. It was seen that the cz{rry cost approach
determines the maximum limit of spread but not the minimum limit. Further,
fluctuations within the maximum limit are often related to expectation approach.
4. It is also observed that expectations may predominate, sometimes, even in
continuous
production or storage markets, for such periods indicated in the present by some
futures events like ongoing strike, railway disruption, futures labour unrest weather
conditions, expected election, etc. which are expected to change the market situation.
5. It is also noticed that the normal backwardation approach tends to exist in those
markets which are relatively thin, where speculators are induced to enter in the

market.
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UNIT 11
FUTURES & HEDGING

The Concept of Basis Risk and Hedging
Understandiﬂg basis risk is fundamental to hedging. It is noted earlier that basis is the
difference between the spot price (cash price) and futures price of an underlying asset.
If the spot price is higher than the futures price, then the basis will be called as
positive or over and vice-versa. This concept in equation form is as under:
Basis tT = Cash price t - Futures pricet T
If the futures prices and cash prices always change by the same amount then the basis
will not change and it will be zero. It means there could be no change in the basis,
if Futures price = Cash price, then
Basis tT = Futures price - Cash price =0
There is basis risk when the changes in futures prices and cash prices are not equal.
Further in this case, if the magnitude (in units) of the cash futures positions are
identical then any loss (gain) in the value of the cash position will be totally offset by
the gain (loss) in the value of the futures position. Prior to expiration, the basis may be
positive or negative. For example, low-interest rate currency or gold or silver assets,
-usually futures price is greater than the spot price, which means that basis is negative
and vice-versa. When the change in spot price is more than the change in futures
nrice, the basis will increase which is known as a strengthening of the basis. Similarly,
if the change in spot price is less than the change in futures price, the basis will
decrease; it is referred to as a weakening of the basis.
In this section, we will discuss the concepts and principles involved in designing a
specific hedging strategy. So, different issues concerning to it like how to select a
futures contract for hedging, how to determine and calculate the optimal hedge ratio,
how to design and manage a hedging strategy and so on will be discussed.
Deciding on the Futures Contract
The basic objective of an hedging strategy is to minimize risk or to maximize hedging
effectiveness. In this respect, the first step towards designing a particular hedging
strategy is to decide about the futures contract to be undertaken. For this purpose, two
aspects are considered: first, what kind of futures to use, and second, which contract
month of that futures to be used.
a). Which Futures Contract
While deciding about the futures contract to be undertaken, the hedger must consider
that the correlation between the cash and futures prices must be very high. When
hedging an asset on which no futures contract is traded, the choice is more difficult.
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Thus, first starling point to select a futures contract is to select such assets which are
inter-related. In other words, evaluating the correlation coefficients of various price
risk associated with, for example, with jet fuel, heating oil, gasoline, grude oil, etc.
Likewise, with gold we can use gold coins, bullion, silver, silver coins, etc.

b) Which Contract Month
The second important consideration in designing a hedging strategy is to select the
contract month. We see that futures contracts are available in the market of different
months. So the selection of month of a futures contract will depend upon the such
period where the futures and spot prices are highly correlated. Obviously, the prices of
the near month contract are the most highly con-elated with cash price. Thus, using
the near month futures contract will reduce basis risk (or variance of the basis) the
most. Since it is seen that the variance of the basis increases as theprice correlation
between cash and futures price decreases. Hence, hedging with the near month futureg
contract is preferable because it minimizes the basis variation.
It should be noted that the principle of choosing the futures contract should be applied
in the context of specific hedging situations. Matching cash and futures obligations in
different situations will be another way of dominating or minimizing basis risk. This
strategy, of course, will be useful only if the duration of a hedger’s cash obligations is
fixed and known in advance, and there exist a matching futures contract Where the
hedger can not estimate his cash obligation with certainty, then in this situation he will
not be able to pursue a matching strategy, but may want to hedge continuously.
Thus, hedging in a continuous cash obligation, there can be two alternatives:

(a) Hedging with a nearby futures and rolling the hedge forward,

(b) Hedging with a more distant futures contract, and rolling it less frequently,
Both the alternatives have their own mechanism depending upon the hedging
objective. For example, using a more distant contract usually increases basis risk
because its price will be less correlated with spot market prices. But the brokerage
cost and other transaction costs will be more due to frequent sales and purchases ip the

market. No specific rule can be made to decide between these alternatives. However

the hedgers in most cases, prefer to hedge with a futures contract that has a high pri
ce

correlation either with the near month or the second month contract.
Hedging Objectives

In the prior discussion of hedging strategies, we have assumed the onl
hedging is to minimize the risk. However, sometimes, the hedgers ma
assume more risk in order to earn more profit bécatxse eliminating. all

Y objective of
y be Wllling to

% ity : ; : Price risk wijy
lead to eliminating the profit of the firm, which may not be good at all the time, Th
3 us,
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the hedgers may use such hedging ratio other than the minimum-variance hedge ratio,
or willingly may go for under hedging.

Undoubtedly the decision relating to hedging ratio or how much to hedge will depend
upon the hedger’s risk preference. The lesser he hedges, the more risk he assumes.
Not only this, the hedger may change his hedging strategy later on due to his strong
belief about the futures price movements. So hedging objective is a relative concept
and much dep=nds upon the risk and return. In other words, it is the tradeoff between
profits and risk reduction through hedging because it is observed that risk could be
reduced but at the cost of lost profits. Figure depicts trade off between risk and profit
at the different level of hedge ratios. The hedger may choose the risk and return
combination that he most prefers, or that he finds optimal. In this figure, line EE
represents the hedging efficiency frontier: the most efficient combinations of risk and
return that can be achieved by varying the hedge ratio.

The line UU represents the highest level of utility which the hedger can achieve by
hedging (being on the efficient frontier EE). The slope of UU represents how the
hedger values change in risk relative to changes in profits. The value replaces on
changes in risk versus changes in profit will determine his decision.

For example, at the point E, the hedge ratio is 0.60 where the expected profit is Rs
5200 at Rs 2000 standard deviation. Further, if he chooses the hedge ratio 0.40, by
doing so he will increase risk to Rs 2500 (by standard deviation). Point A where UU
and EE touch (or tangent), indicates the hedger’s optimal ratio (B= 0.40). This hedge
strategy yields a profit of Rs 5300 and a standard deviation of Rs 2500, which yields a
profit utility to the hedger. :

In brief, the hedge can remain completely unhedged (B = 0), or can adopt them
ariance hedge (B.= 0.60) yielding lower utility than that it would be at a

minimumy
o atlo Of 0.40.
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Management of the Hedge it Yo sgu

After establishing an hedge, it is essential to manage it effectively. So regular monitoring and
making adjustments are the key factors in managing of the hedge. There also needs to be a
systematic evaluation of the effectiveness of the hedge relative to its anticipated (or excrete
measure). Further, if the desired results are not being achieved from the:hedging then the
reasons should be identified and necessary steps be taken to improve hedge effectiveness in
the futures. To manage effectively the hedging, following steps are taken: ;-

Monitoring the Hedge

Continuous monitoring on the performance of an hedging is essential. For this purpose, the
following information should be available regularly on an up-to-date basis:

Cash Position

The hedger must get the information of the current size of the cash position being hedged.
What are the changes in its magnitude since the inception of hedge? What are the gains or
losses on this position to date? What are the reasons of such deviation, if any.

Futures Position

Likewise cash position, the information regarding the size of futures position, profits and
losses incurred to date on this position, etc. be collected for further consideration.

Margins

All such information concerning the margin like the total amounts of funds dedicated to
margin requirements, net financing to-date, ng costs to- and further, the availability of
funding arrangements to meet futures margin calls, etc. should be available continuously.
Basis Movements

All such information regarding the changes in basis should be collected to see whether they
are consistent with a priori expectations or there is any major deviations at the particular time
intervals.

New Information

Sometimes, new events occur in the market or there are new information regarding the
underlying assets which cause to change in the prices either of the spot or futures must be
noted and analyzed further to evaluate their impact on hedging strategy followed by the firm.

Strategies for Hedging sl Voo

Hedging typically is associated with reducing.risk (Reducing price. volatility). However,
those who employ futures markets have different sfrategies and different goals in order to

implement a hedging programme. Market participants practice four overlapping strategies:
2RISR I TR D TOTRD
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[ Reduction of risk: the primary use of futures for hedging is to reduce the price variability
associated with the cash asset position. Naive, regression, and duration methods determine
the appropriate: number of futures contracts for a hedge position. The objective of the
regression and duration methods is to minimize the risk associated with a cash position.

I  Selective hedging: hedging only during those time periods when a forecast determines
that the cash position will lose money is called selective hedging. If the forecasts are correct
then risk is minimised during the hedged periods; meanwhile the asset earns positive returns
during the un hedged periods. If the forecasts are incorrect, then risk is not reduced. Many
institutions employ some type of market timing to decide when to use selective hedging

I “Speculating on the basis”: when the returns from the hedge are a consideration in
whether the hedge will be undertaken, then this approach is equivalent to predicting the
change in the basis during the hedge period.

0 Optimal risk-return hedging: the optimal hedge decision considers both the reduction in
risk and the retum from the combine cash-futures position. Such an optimal position is
associated with portfolio analysis.

The above strategies also can be designated as passive or active strategies. A passive strategy
is independent of cash market price/interest rate expectations. Passive strategies depend on
the risk attitude of the hedger and the volatility of the cash markets. Active strategies require
ecast of future cash price/interest rates for implementation. The forecast helps the money

a for

manager decide when and how much of the cash position to hedge. Thus, an active hedging

strategy readjusts the hedging position over time.

The “reduction of risk” strategy listed above is a passive strategy. “Selective hedging”

and “speculating o the basis” are active strategics. The “optimal risk-return” strategy can

be either a passive or active strategy depending on whether the risk attitude of the hedger

r the forecasts of the cash market determine the size of the hedge position.
o

Avoiding L0SS

ik ty'pical question co
ect prices 'to decline?” In fact, selling the cash asset is preferable in some

es: Sell or Hedge?
ncerning hedging is, “Why should I hedge when I can sell the cash asset

if 1 exp

. cumstances Thé principal rule for deciding whether to make a transaction in the cash
circ ;

Ket oF to hedge in the futures market depends on many factors.
mar
If you can accomplish your goal “effectively” in the cash market, then complete your

transaction in that matket.
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The key to this rule is the word “effectively.” In many situations one or more of the following
factors cause difficulties if the transaction is completed in the cash market:

0 Liquidity: the cash market for a given asset often is not liquid for large trades. Thus, the
portfolio hedger who sells or buys the cash asset, or the dealer who shorts the asset, causes a

significant price change in that security when liqliidity does not exist. There is no liquidity

problems for trades in most (near-term) financial futures contracts.

I Cost: the commissions and size of the bid-ask spread in the cash market often cause the
cash transaction to be expensive relative to the same transaction in the futures market. For

example, trades in a stock portfolio cost ten times the equivalent trade in futures.

I Execution: a futures transaction is initiated much quicker than a cash transaction due to

liquidity reasons.

0  Short selling: a short sale in the cash market typically is expensive.

0 Internal policy or government-regulations: these factors can prevent the desired cash

market transaction. For example, a portfolio manager often is required to have a given

minimum percentage of assets in bonds rather than in cash or short-term securities, or a

financial institution may be prevented from shorting a cash security to obtain an effective

cash market hedge.

Credit risk: creating a forward or short sale in the cash market often involves an

implicit credit risk on the part of the participants. Futures transactions are completed

with the cleaning house, virtually eliminating the credit risk problem.

Future prices on stock indices

An index can be thought of as an investment asset that pays dividends. The asset is the
portfolio of stocks underlying the index, and the dividends are the dividends that would be
received by the holder of this por;folio. Often there are many stocks underlying the index
providing dividends at different times. To a reasonable approximation, the index can then be

considered as an asset providing a continuous dividend yield. If q is the dividend yield rate

then the futures price is
F()= S()C(HI)*T
-a)*T : 5
If Fo> See® 9T, profits can be made by buying the stocks underlying the index and shortine

futures contracts.
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If Fo < Soe("‘q)*T, profits can be made by shorting or selling the stocks uﬁdcrlying the index
and taking a long positions in futures contracts. These strategies are known as index
arbitrage.
Stock index futures can be used to hedge the risk in a well-diversified portfolio of stocks. As
you know, the relationship between the expected return on a portfolio of stocks and the return
on the market is described by the beta (§). When =1, the return on the portfolio tends to
mirror the return on the market. When [=2, the excess return on the portfolio tends to be
twice as great as the excess return on the market.
When the B of the portfolio equals 1, the position in futures contracts should be chosen so
that the value of the stocks underlying the futures contracts equals the total value of the
portfolio being hedged. When B=2, the portfolio is twice as volatile as the stocks underlying
the futures contract and the position in futures contracts should be twice as great. In general,
the correct number of contracts to short in order to hedge the risk in the portfolio is

N=B*P/A
where P is the value of the portfolio and A is the value of the underlying one future contract
(it is 250 times the current index price). This formula assumes that the maturity of the futures

contract is close to the maturity of the hedge and ignores the daily settlement of the futures

contract.

Example

A company wishes to hedge a portfolio worth 5.000.000 over the next three months using an
g&P500 index futures contract with four months to maturity. The current level of the
g&P500 is 1000, the futures price is 1010, and the B of the portfolio is 1,5. The value of the
assets underlying one futures contract is 1000%250=250.000. The correct number of futures
contracts to short is, therefore,

1,5*5.000.000/250.000=30

To show that the hedge works, we suppose the risk-free rate is 4% per year and the value of
the S&P500 index is 900, while the futures price id 902. The risk-free rate is 1% per three
months. Assume that the dividend yield on the index is 1% per annum, or 0,25% per three
months. This means that the index declines by 9,75% during the three months. From CAPM

we find that the return of the portfolio
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Rp =R+ b*(Rm + qu — Re )= 1+1.5%(-10+0.25-1) = -15.125%

The gain from the short futures position is
(1010-902)*250*30=810.000

The expected value of the portfolio at the end of the 3 months is:
5.000.000%(1-0.15125)=4.243.750

It follows that the expected value of the hedger’s position, including the gain’on the hedge is
4.243.750+810.000=5.053.750. |

The net gain is about 1%. This is expected. The return on the hedged positic;r} during the three

psid
months is the risk-free rate. It is easy to verify that roughly the same return is realized

regardless of the performance of the market.
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UNIT 12

OPTIONS CONTRACTS

Introduction

An option is a unique instrument that confers a right without an obligation to buy or
sell another asset, called the underlying asset. Like forwards and futures it is a
derivative instrqr‘rllent because the value of the right so conferred would depend on the
price of the undeglying asset. As such options derive their values inter alia from the
price of the underlying asset. For easier comprehension of the concept of an option, an
example from the stocks as underlying asset is most apt.

Consider an option on the share of a firm, say ITC Ltd. It would confer a right to the
holder to either buy or sell a share of ITC. Naturally, this right would be available at a
price, which in turn is derived from the price of the share of ITC? Hence, an option on
ITC would be priced according to the price of ITC shares prevailing in the market. Of
course this right can be made available at a specific predetermined price and remains
valid for a certain period of time rather than extending indefinitely in time.

The unique feature of an option is that while it confers the right to buy or sell the
underlying asset, the holder is not obligated to perform. The holder of the option can
force the counterparty to honour the commitment made. Obligations of the holder
would arise only when he decides to exercise the right. Therefore, an option may be
defined as a contract that gives the owner the right but no obligation to buy or sell at a
predetermined price within a given time frame. It is the absence of obligation to
perform for one of the parties that makes the option contract a substantially different
derivative product from forwards and futures, where there is equal and binding
obligation on both the parties to the contract. This unique feature of an option makes

several applications possible that may not be feasible with other derivative products.

Terminology of Options
Bifore we discyss how 8t ORHOE Eotact works it would be useful to familiarize with

the basic terms that are often used in describing and using options. These basic terms

are described below:
Call Option

A right to BUY
of time 18 called
Put Option
A right to SE
of time 18 called a

the underlying asset at predetermined price within specified interval
a CALL option.

LL the underlying asset at predetermined price within a specified interval
PUT option.
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Buyer or Holder

The person who obtains the right to buy or sell but has no obligation to perform is
called the owner/holder of the option. One who buys an option has to pay a premium
to obtain the right.

Writer or Seller

One who confers the right and undertakes the obligation to the holder is called
seller/writer of an option.

Premium

While conferring a right to the holder, who is under no obligation to perform, the
writer is entitled to charge a fee upfront. This upfront amount is called the premium.
This is paid by the holder to the writer and is also called the price of the option.

Strike Price

The predetermined price at the time of buying/writing of an option at which it can be
exercised is called the strike price. It is the price at which the holder of an option buys/
sells the asset.

Strike Date/Maturity Date

The right to exercise the option is valid for a limited period of time. The latest time
when the option can be exercised is called the time to maturity. It is also referred to as
expiry/maturity date. These terms would become clearer when the two basic options,
call and put are described in detail.

Call Option

Assume that share of ITC is currently trading at Rs 180. An investor, John,
believes that share is going to rise at least to Rs 220 in the immediate future of the
next three months. John does not have adequate funds to buy the shares now but is
expecting to receive substantial money in the next three months. He cannot afford to
miss an opportunity to own this share. Waiting for three months implies not only a
greater outlay at a later point of time, but also means foregoing of substantial potential
gains. Another investor, Mohammad, holds contrary views and believes that optimism
of John is exaggerated. He is willing to sell the share.

What can John do under these circumstances where he cannot buy the shares
on an outright basis now? He possibly could borrow to acquire the stock of ITC. This
is fraught with risk of falling prices. Amongst the many alternatives that may be
available to John is included an instrument called call option. He can instead buy a
call option from Mohammad (assuming he is W111mg to confer the same) stating that

John has a right to buy a share of ITC from Mohammad at a price of, say, Rs 190 at
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any time during the next three months. This would be a call option (the ontion to buy).
John is the holder of the option, while Mohammad is the writer/seller of the option. In
case John decides to buy the share (exercise the option) he would pay Rs 190, the
strike/ exercise price. The period up to which John can exercise this option is three
months. Note that John has the option, which he may not exercise, but Mohammad
has no such choice and he stands committed to deliver the share and receive Rs 190
from John, irrespective of the price of ITC share at that time. Naturally, Mohammad
would not provide such a right for free as he is obligated to perform at the option of
another. Therefore, Mohammad would charge some fee, called option premium, to
grant this right to John. This premium is determined inter alia by the price of the
underlying asset, the ITC share. We shall discuss later how this premium is decided.

We now discuss the circumstances when John would exercise his option. He
would use this right only when the actual price of the ITC share has gone beyond Rs
190 (the exercise price). Imagine it has moved to Rs 200. By exercising the option he
stands to gain immediately Rs 10, as he gets one share from Mohammad by paying Rs
190 and sells immediately in the market at Rs 200. Logically, John would not exercise
the option if the price remained below Rs 190. In any case he loses the premium paid.
If the price remains below Rs 190, Mohammad would not be asked to deliver and the
upfront premium he received would be his profit. We may generalize the
outcome of a call option in the following manner. As long as the price of the
underlying asset, S, remains below the strike price, X the buyer of the call option will
not exercise it; and the loss of the buyer would be limited to the premium paid on the
call option c and if the price is more than exercise price the holder exercises the option
and generates profit equal to the difference of the two prices.

Alternatively,

When S <X Buyer lets the call expire Loss = premium c

S=X Buyer is indifferent Loss = premium c

S>X Buyer exercises the call option Gain = S- X— ¢

Mathematically, the value of the call is given by Equation (2.1)

Value of the call option = Max (0, S— X) - ¢ (2.1).

A graphical depiction of the payoff of the holder and the writer of the call option is

easier to comprehend and is presented in Figure

o sl RIS TR

R

Financial Derivatives and Risk Management




School of Distance Education

TR e A 4 ST D s AL AT B R S R R AR Tt

ST L B P e B e A D B A T S T G R R A S T P B R A e

Fayo Payof{
{

3
|
'

.‘c b
LN
i

] ¢ Price, S
t P (§-X-g)
4 Writer/seller
1 Call option
{a) (b}

Put Option

Put option is similar to call option except the fact that it is an option to sell.
Again we take a small example from stock markets to clarify how put option works.
Again assume that share of ITC is currently trading at Rs 180. An investor, John, in
possession of the share (it is not necessary to have the share to enter into an options
contract) believes that the share is likely to fall to Rs 150 in the immediate future of
the next three months. John is not sure of the fall but would like to exit from his
investment at Rs 175.

He is seeking protection against the heavy fall in the price. Another investor,
Mohammad, holding contrary views believes that the pessimism of John ig
exaggerated. He is willing to buy the share at Rs 175 since he feels that is the lowest it
can go. John believes ITC is a good long-term buy but is unsure when the scrip would
show its potential. He does not want to exit unnecessarily. Under these circumstanceg
John can buy a put option (the right to se4 to Mohammad stating that he has a right to
sell a share of ITC to at a price of Rs 175 at any time during the next three months. In
case John decides to sell the share (exercise the option) he would receive Rg 175, the
strike/exercise price in the next three months. John has the option, which he may or
may not exercise, but Mohammad has no such choice and he stands committed to pay
the agreed price and claim the share.

Like in the call option, Mohammad would not grant such a right for free and
charge some fee, called option premium. This premium is determined inter ali by the
price of the underlying asset, the ITC share. John would exercise his option only when
it is profitable to do so. The option would become profitable when the actug] price of
the ITC share falls below Rs 175 (the exercise price). Imagine that it hag moved to Rg
160. By exercising the option John stands to gain immediately Rs 15 by placing the
share o Mohammad and realize Rs 175 from him and using the proceeds to acquire a
share of ITC from the market at Rs 160. This keeps his earlier position intact and yet
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gives Rs 15 as profit. Logically, John would not exercise the option if the price
remains above Rs 175. However, under all circumstances he loses the premium paid.
We may generalize the outcome of a put option in the following manner. As
long as the price of the security remains below the strike price the buyer of the option
will exercise it because he stands to gain; otherwise his loss would be limited to the
premium paid on the put option p.
When S< X Buyer exercises the option Gain= X— S—p
When S= X Buyer is indifferent Loss = premium, p
When S> X Buyer lets the contract expire Loss = premium, p
Mathematiczil_l_y, the value of the put is given by Equation2.2.
Value of the put option = Max (0, X— S) —p (2.2)
The graphical view’_ of the payoff for put option, holder and writer is shown in Figure a
and (b). .
(a) The payoff diagrams for call and put options as depicted in Figures and
respectiveiy, |
(b) reveal that the payoff of options is not linear. While it may be unbounded at
one end th(;l‘
(c) other end is limited to loss/gain equal to the premium of option. This non-
symmetricél nonlinear
(d) payoff results from feature of ‘right but no obligation’ and makes options
different

(e) from other derivative products

Payoff
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UNIT 13
TYPES OF OPTIONS

Types of Options

Options have several features, certainly more than forwards and futures making
several differentiations possible in the basis products of calls and puts. Based on
several considerations the options can be categorized in a number of ways, such as:

> Based on nature of exercise of options

> Based on how are they generated, traded, and settled

> Based on the underlying asset on which options are created

Nature of Exercise: American Versus European

Based on the timing of exercise the options can be either American or Furopean.
American options can be exercised at any point of time before the expiry date of the
option, while European options are exercisable only-upon maturity.

Nature of Markets: OTC Versus Exchange Traded .

Options can also be categorized as OTC or exchange traded depending upon where
and how they are created, traded, and settled. Options may be like it forward contracts
which are specific and negotiated by two contracting parties mutually with direct
negotiations, known as OTC, or they can be like futures which may be bo, 1sht and
sold on the specific exchanges where the two contracting parties may not be known to
each other but instead enter into a contract on the floor/screen of an exchange. In ik
exchange-traded options the contracts need to be standardized, while an QT product
is tailor-made to the requirements of the parties concerned.

The standardization of option contract would be in at the discretion of the exchange
and is done in terms of Quantity of Underlying Asset Only specific quantity of the
underlying asset could be traded on the exchange and need to be predetermiy, d

Strike Prices

Only specific strike prices can be handled in a standardized product g, :d on the
exchanges. OTC products can have any strike price as agreed by the tWo contrac ting
parties.

Expiration Dates

Like strike price the expiration dates too must be known before tradin e can take place
in options at the exchanges.

Nature of Exercise of Option Whether the options are American or Europea

too must be known to traders in options. " 11 nature
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Ways of Scitlement

Options can be settled either by delivery of underlying asset or by cash settlemenf,
which is closing out by exchanging the differential of price at initiation and closing
out. Cash settlement at the expiry is done by exchanging difference between the
exercise price and price of the underlying asset. It can also be settled by the
cancellation of the contract by entering into an equal and opposite contract to the
original one.

Nature of Underlying Assets

Like forwards and futures, options too can have any asset as underlying. Options on
stocks, indices, commodities, currencies, and interest rates are available either OTC or
on exchanges. Though not available in India as of now, options on commodities are
traded internationally on agricultural products, live stock, food products, energy, and
metals.

Options are also available on various currencies, such as US dollar, euro, yen, pound,
etc. In major exchanges in the USA and Europe as also other parts of the world.
Options on currencies are mostly OTC.

Besides, options are also traded on the exchanges on futures contracts rates. Options
on futures have futures contract as underlying asset, which give the buyer a right to
buy (call) or sell (put) the specified futures contract within or at specified time.
Naturally, the expiry of the futures contract must extend beyond that of option
contract,

Similarly, options can also be traded on interest rates, either on cash assets such as
treasury bonds and notes, or on interest rate futures contracts. These options serve the
same purposes as do the options on stocks and indices.

Options on stocks and stock indices are most common. Several exchanges across the
world offer options on indices and stock. National Stock Exchange (NSE) in India
offers options on several indices such as Nifty, a broad-based index of 50 stocks from
banking, information technology, infrastructure, etc.

Presently these options cover limited exercise prices and cover periods up to three
months. However, internationally options for longer periods of up to two to three
years are also available. NSE attempts to provide minimum j five strike prices—two
ITM, one ATM, and two OTM at any point of time).

B s EMEECTAISIIER LN .

“inancial Derive ves and Risk Management

s S




School of Distance Education

[ R S R

R R RO ST L R T B S T

Naked (Uncovered) and Covered Option

Naked or uncovered options are those which do not have offsetting positions, and
therefore, are more risky. On the other hand, where the writer has corresponding
offsetting position in the asset underlying (he option is called covered option. Writing
a simple uncovered (or naked) call option indicates toward expdsure of the option
writer to unlimited potential losses. The basic aim is to earn the prgamium. In period of
stable or declining prices, call option writing may result in aitractive profits by
capturing the time value of an option. The strategy of writing uncovered calis reflects
an investor’s expectations and tolerance for risk. ‘

A covered option position involves the purchase or sale of an option in combination
with an offsetting (or opposite) position in the asset which underlies the option. As
observed earlier, the writer of the call option incurs losses when stock prices rise, and
put writers incur losses when prices fall. In such situation, the writer can cover the
short put with a short position and short call with a long position in the underlying
asset. This can be stated as:

Covered callcall sale = Short call + Long futures

Covered put sale = Short put + Short futures

The Underlying Assets in Exchange-Traded Options

Various assets, which are actively traded on the recognized exchanges, are stocks

stock indices, foreign currencies and futures contracts. These have been explained ip

brief here as under:
Stock Options

Options on individual shares of common stock have been traded for many yearg.
Trading on standardized call options on equity shares started ip 1973 o
whereas on put options began in 1977. Stock options on a number of over-
stocks are also available. While strike prices are not because of cagh divid
common stock holders, the strike price is adjusted for stock splits, stoc
reorganization, recapitalizations, etc. which affect the value of the under]

n CBOE
the-Counter
ends paid to
k diVidends,
ying stock.

anges al] over
d States, One
becified strike
Exchange have

Stock options are most popular assets, which are traded on varigyg exch
the world. For example, more than 500 stocks are traded ip Unite
contract gives the holder the right to buy or:sell 100 shares at (he S
price. In India, the National Stock Exchange and Bombay Stock
started option trading in certain stocks from the year 2001.

Foreign Currency Options

Foreign currency is anotherjimportant asset, which is traded op various e

b o o 1 v XQ}]angeS

One among these is the Philadelphia Stock Exchange. It offerg both Europ :
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as American option contracts. Major currencies which are tradeq in th 0l as we]]
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are US dollar, Australian dollar, British pound, Canadian dollar, German mark, French
franc, Japanese yen, Swiss franc, etc. The size of the contract differs currency to
currency. This has been explained in more detail in the chapter on currency option.
Index Options

Many different index options are currently traded on different exchanges in different
countries. For example, the S&P 100 index at CBOE and Major Market Index at
AMEX are traded in the US options markets. Similarly, in India, such index options
have been started on NationalStock Exchange and Bombay Stock Exchange. Like
stock option, index option’s strike price is the index value at which the buyer of the
option can buy or sell the underlying stock index. The strike index is converted into
dollar (rupee) value by multiplying the strike index by the multiple for the contract. If
the buyer of the stock index option intends to exercise the option then the stock must
be delivered. It would be complicated to settle a stock index option by delivering all
the stocks that make up that particular index. Hence, instead, stock index options are
cash settlement contracts. In other words, if the option is exercised, the exchange
assigned option writer pays cash to the option buyer, and there will be no delivery of
any share.

The money value of the stock index underlying an index option is equal to the current
- cash index value multiplied by the contracts multiple. This is calculated as: Rupee
value of the underlying index = Cash index value x Contract multiples For example,
the contract multiple for the S&P 100 is $100. So, assume, the cash index value for

the S&P 100 is 750 then the dollar value of the S&P 100 contracts is 750x 100 =
$75,000.

Futures Options

In a futures option (or options on futures), the underlying asset is a futures contract.
An option contract on futures contract gives the buyer the rights to buy from or sell to
the writer a specified future contract at a designated price at a time during the life of
the options. If the futures option is a call option, the buyer has the right to acquire a
long futures position.

Similarly, a put option on a futures contract grants the buyer the right to sell one
particular future contracts to the writer at the exercise price. It is observed that the
futures contract normally matures shortly after the expiration of the option. Futures
options are now available for most of the assets on which futures contracts are on the
Euro dollar at CME and the Treasury bond at the CBOT.

Interest Rate Options

They are another important options contract, which are popular in the international
financial markets. Interest rate options can be written on cash instruments or futures.

. ==
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There are various debt instruments, which are used as underlying instruments for
interest rate options on different exchanges. These contracts are referred to as options
on physicals. :

Recently, these interest rate options have also gained popularity on the over-the-
counter markets like on treasury bonds, agency debentures and mortgagebacked-
securities. There are governments, large banking firms and mortgage-backed-
securities dealers who make a market in such options on specific securities.

Leaps Options

These options contracts are created for a longer period. The longest time before
expiration for a standard exchange traded option is six-months. However, Long Term
Equity Anticipated Securities (LEAPS) are option contracts designed to offer with
longer period maturities even up to 39 months. These LEAPS options are available on
individual stocks and some indexes. Usually, they are designed for a particular
purpose.

Flex Options

It is a specific type of option contract where some terms of the option have been
customized. The basic objective of customization of some terms is to meet the wide
range of portfolio strategy needs of the institutional investors that cannot be satisfied
through the standard exchange-traded options. FLEX options. can be created for
individual stocks, stock indexes, treasury securities, etc. They are traded on an option
exchange and cleared and guaranteed by the clearing house of that exchange. The
value of FLEX option depends upon the ability to customize the terms on four
dimensions, such as underlying asset, strike price, expiration date and settlement style
(i.e., American vs European). Moreover, the exchange also provides a secondary
market to offset or alter positions and an independent daily marking of prices.

Exotic Options

The option contracts through the OTC market can be customized in any manner
desired by an institutional investor. For example, if a dealer can reasonably hedge the
risk associated with opposite side of the option sought, it will design an option 'as
desired by the customer. OTC options are not limited to only European or American
type of options, rather a particular option can be created with differept exe

Py : : ICise dates
as well as the expiration date of the option. Such options are algq referred to ag limited
. . . e
exercise options, Bermuda options, Atlantic options, etc. Thus, more complex optj
ions

created ps per. the needs of the customers are called exotic optiopg which

lifferent expiration dates, exercise prices, underlying asset i e be g
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UNIT 14
OPTIONS STRATEGIES
The following are the basic elementary strategies:
Long Stock Short stock
Long call Long put
Short call Short put

; Let us see each of them in detail. In this section we will discuss these strategies and
other advanced strategies. Throughout our discussion on option strategies, we will
nake use of profit/loss diagrams as they are our eyes and ears to discern all options-

based strategies.

Long Stock
When an investor expects that a particular stock will rise, until the advent of

derivatives investors will buy that stock as they have only that choice to profit from
their bullish expectations. In this case, the investor theoretically has unlimited profit;
potential and losses are limited_tlo: jt]t‘x‘e‘_!arice he paid while acquiring the stock. Hence,
if the stock price rises over what he paid for, he will be gaining and vice versa. The

payoff for stock is shown in Flgure
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Profit/Loss diagram
Short Stock

1 be resorted to when one is having bearish expectations or when one
rice to come down. Though this is currently not permitted in India

echanics of short selling involve the following:

This strategy Wi
cts the stock p
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(a) Borrowing the stock for a specified period from someone who holds it; for
instance, a broker.

(b) Selling the borrowed stock now at the current market price.

(c) At the end of investment horizon, the stock will be bought from the market and
will be returned to the broker/stock lender.

This is a bearish strategy involving limited profits but unlimited losses because at
maximum the stock price may decline to zero and this extreme case represents the
maximum profit potential. On the other hand, if price moves against the seller then he
has to put up with unlimited losses as prices are unbounded on the upside (i.e., they
can go up to infinity theoretically).

I'rofit/tLoss)
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Short stock profit/ (loss) diagram
Long Call

Buying call options is the simplest and a popular form of entering into the derivativeg
market. By definition, call option buyer has the right to buy the stock at the strike
price until the expiration date. An investor will buy a call option with the expectation
of a price rise. The advantages of a call option over buying a stock are two fold:

(a) Leverage, and

(b) Limiting the downside risk.

Consider a call option on a stock with the following data:

Strike price = Rs 100 Current market price = Rs 100
iTime to expiry = 90 days Volatility = 25%

Interest rate = 5%

The pavoff diagram for this option is shown in Figure.

Now, in order to buy 100 shares, the investor has to invest Rs 10,000 and if the stock
gains Rs 5 over the next day, his gain will be Rs 500 (100 shares x 5 per share) and
return on investment = 5% over a day {(500/10000) x 100}.
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But if the investor bought 100 options, he will pay Rs 555.50 as option premium and
the gain for the same Rs 5 over next day will take the price of the option to Rs 8.723
or Rs 3.168 gain for each option, in which case the profits will be 3.168 x 100 316.80,
translating into a return of 57% over the day.

Therefore, call options entail investors to realize large percentage of gains for a
modest advance in the underlying price. But leverage is a double-edged sword and a
Rs 5 decline over the next day will cause the option price to fall to Rs 3.11 and the
percentage Josses would be around 45%. Therefore, the price of a larger reward is a
Jarger risk. But the call buyer’s losses are limited to the premium paid while the stock
buyer’s risk is the entire investment of Rs 10,000. Hence the call option can be viewed
as a sort of insurance in case the stock falls instead of going up. Thus, a call option
provides the following benefits to the buyer:

Translate a bullish view on the market into actual position and retain the ability to

buy the underlying stock in the future.
] Insurea major part of the capital due to losses arising from declines in the market

prices of the underlying stock.
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Long call profit/(loss) diagram

Hence we can understand that option buyer is having a bullish view on

underling’s volatility along with a bullish view on the underling’s direction. But the

option buyer is exposed to theta risk - the option loses its value by Rs 0.034 everyday,
even when all other things remain the same. This may not seem as an innocuous

number but remember that this is well before 90 days to expiry and that theta

{ncreases rapidly as expiry date comes near.
1
Therefor an option buyer has to note that:
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1 An increase in underling’s price and increase in actual and/or implied volatility

will be beneficial.

I The elapsing time will fritter away the premium, and this hurts the buyer more
when there is no increase in volatility or the underling’s price.

Short Call

‘When an investor sells a call option, he definitely expects that the stock price will not
rise. Though the outlook of the investor is not very positive, he is not utterly bearish
since in order to profit the market need not decline; even if it stands still, he will gain
the premium.

S0, a call seller’s view on the market is generally neutral to bearish. Similar to the
view on underling’s direction, a short trader in options expects that the underlying’s
volatility will also decline. Let us see the Greeks in Table to decipher more clearly the
consequences of this strategy.
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Long Put

By buying a put option, an investor is expressing a bearish view on the direction of the
underling’s price. Put options are extremely useful tools in markets where short
selling is not permitted legally. Though futures can also serve as an alternative means
of short selling, they offer no protection if the investor’s reading of the market pulse is
wrong. A put option holder, if he is also long in the underlying stock, is ensureq that a

large part of the current market value is not lost. Since options are instruments thyt

expose the holders not only to the underlying asset price’s direction but also to {
the

volatility, so a put option holder is expressing a neutral to bullish View on the im lied
: plied
orice of the underlying t

ast will remain same)
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Let us understand the put option with the help of greeks and the profit/loss diagram

given in Table and Figure respectively

Profit £ {Loss)
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Long put profit/ (loss) diagram
Short Put

The seller of a put option has an obligation to buy the underlying asset at the exercise
price. Therefore, the put seller expects that the underlying’s price will definitely not
decline though he may not be sure about the price rising, he should be certain that the
stock will not g0 down. Put writing can also be considered as a strategy of acquiring
the underlying asset at or below the going market price. For instance, when the market
price of a stock is Rs 264 and if a 250 strike put option with 75 days to expiry is
trading at Rs 5.24, the buyer of the stock has to pay Rs 250 to buy the stock (assume r
— 5% and volatility = 25%). If an investor expects that prices will not go beyond Rs
250, then bY selling this put he can actually get the stock at a price less than Rs 250
¢ he will earn a premium of Rs 5.24, which will reduce the cost of purchase of

(becaus /
the stock). However, the seller will be hurt if the price falls significantly before the

expiry-
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short put profit/ (loss) diagram
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These are known as the basic building blocks since they form the basis for
constructing a variety of esoteric spreads and combinations that will yield different
payoffs depending on the view on underlying market’s direction and volatility. Now
let us start understanding some simple strategies like combining calls and puts with
the underlying stock.

Directional Strategies

Directional strategies are designed to speculate on the direction of the underlying
market. So, they are simply trades that reflect the views of traders on the direction of
the underlying market like ‘bullish view’ (prices will rise) or ‘bearish view’ (prices
will decline). Options can be combined in such a way that investors will have
exposures only to the market direction while remaining neutral to the volatility.
Therefore, directional strategies allow traders not to worry about volatility changes
and to make use of their expertise in predicting the market direction.

It may appear that these are not very special strategies as one can always
speculate about the direction of the market with the help of the underlying assets
directly or with the help of futures. But it has'td"bé noted that these two Instruments
allow traders to benefit only when their predictions about the direction turn out to be
right; but if their predictions or beliefs do not turn up right, they will have to put up
- with unlimited losses. With options you get the best of both worlds - have unlimited
gains if you predict the market direction correctly otherwise content with the limited
losses. Also, as discussed in the earlier sections, options provide the investors with
ample leverage, which is another possibility that trading with the underlying assets
alone would not be providing.

b e e e vt S T ey — i
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UNIT 15

PRICING OF OPTIONS
Basics of Option Pricing :

An option provides the holder with the right to buy or sell a specified quantity
of an underlying asset at a fixed price (called a strike price or an exercise price) at, or
before, the expiration date of the option. Since it is a right and not an obligation, the
holder can choose not to exercise the right and allow the option to expire. There are
two types of options - call options and put options.

Call and Put Options: Description

A call option gives the buyer of the option the right to buy the underlying asset
at a fixed price, called the strike or the exercise price, any time prior to the expiration
date of the option: the buyer pays a price for this right. If at expiration, the value of the
asset is less than the strike price, the option is not exercised and expires worthless. If,
on the other hand, the value of the asset is greater than the strike price, the option is
exercised - the buyer of the optipn,buys the stock at the exercise price and the
difference between the asset yalye and the exercise price comprises the gross profit on
the investment. The net profit on glhe__investment is the difference between the gross
profit and the price paid for the call initially.

A put option gives the buyer of the option the right to sell the underlying asset
at a fixed price, again called the strike or exercise price, at any time prior to the
expiration date of the option. The buyer pays a price for this right. If the price of the
underlying asset is greater than the strike price, the option will not be exercised and
will expire worthless. If on the other hand, the price of the underlying asset is less than
the strike price, the owner of the put option will exercise the option and sell the stock
at the strike price, claiming the difference between the strike price and the market
value of the asset as the gross profit -- again, netting out the initial cost paid for the
put yields the net profit from the transaction.

A put has a negative net payoff if the value of the underlying asset exceeds the
strike price, and has a gross payoff equal to the difference between the strike price and
the value of the underlying asset if the asset value is less than the strike price.

Determinants of Option Value
The value of an option is determined by a number of variables relating to the

underlying asset and financial markets.
]. Current Value of the Underlying Asset: Options are assets that derive value from an
underlying asset. Consequently, changes in the value of the underlying asset affect the

value of the options on that asset. Since calls provide the right to buy the underlying
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asset at a fixed price, an increase in the value of the asset will increase the value of the

calls. Puts, on the other hand, become less valuable as the value of the asset increase.
2. Variance in Value of the Underlying Asset: The buyer of an option acquires the
right to buy or sell the underlying asset at a fixed price. The higher the variance in the
value of the underlying asset, the greater the value of the option. This is true for both
calls and puts. While it may seem counter-intuitive that an increase in a risk measure
(variance) should increase value, options are different from other securities since
buyers of options can never lose more than the price they pay for them; in fact, they
have the potential to earn significant returns from large price movements.

3. Dividends Paid on the Underlying Asset: The value of the underlying asset can be
expected to decrease if dividend payments are made on the asset during the life of the
option. Consequently, the value of a call on the asset is a decreasing function of the
size of expected dividend payments, and the value of a put is an increasing function of
expected dividend payments. A more intuitive way of thinking about dividend
payments, for call options, is as a cost of delaying exercise on in-the-money options.
To see why, consider an option on a traded stock! Once a call option is in the money,
exercising the call option will provide the holder with:the stock, and entitle him or her
to the dividends on the stock in subsequent periods, Failing to exercise the option will
mean that these dividends are foregone. Sy i B

4. Strike Price of Option: A key characteristic used to describe an option is the strike
price. In the case of calls, where the holder acquires the right to buy at a fixed price,
the value of the call will decline as the strike price increases. In the case of puts,
where the holder has the right to sell at a fixed price, the value will increase ag the
strike price increases.

5. Time To Expiration On Option: Both calls and puts become more valuable as the
time to expiration increases. This is b'ecause the longer time to expiration provides
more time fF)r the value of the underlying asset to move, increasing the value of both
tyPes of Optl'OnS-. Additionally, in the case 01.6 a (‘:all, where the buyer has to pay a fixed
pn(j‘e aF expiration, the Present.value of this fixed price decreases as the life of the
option increases, further increasing the value of the call.

6. Riskless Interest Rate Corresponding To Life Of Option: Since the buyer of an

portunity cost is involved. This cost

me 1o expiration on the option. The
riskless interest rate also enters into the valuation of options when the present value of

option pays the price of the option up front, an op
depends upon the level of interest rates and the ti

aid

the exercise price is calculated, since the exercise price does nog have to pe p
ses 1n the interegt rate will increase

(received) until expiration on calls (puts). Increa
the value of calls and reduce the value of puts.
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To this end, let us start with what we know about an option’s price - it is made up of
intrinsic value and time value. Intrinsic value is the difference between its exercise

price and the current price of the underlying asset, or symbolically
IwW=St-X

Where St is the spot price of the asset and X is the exercise price of the asset.
Therefore, one can see that the higher the spot price of the asset relative to the
exercise price, the higher (lower) will be a call (put) option’s value because the strike
price X remains unchanged and as spot price moves up, the intrinsic value goes up and
hence the option’s value will also go up. Consider the intrinsic value of a call option
with an exercise price of Rs 100. As the spot price rises over Rs 100, the intrinsic
value increases, thereby also increasing the option pficé. This can be noted from Table

Spot. price and intrinsic value of a call option

Spot price( Rs) Intrinsic value
.90 0
95 Caeidy
100 0
105 5
110 ik 10
115 SELS
120 20
125 25

So the first factor identified by us is the spot price of the underlying asset and as it
increases, the call option’s price will also increase. In contrast to the call option, a put
option will lose its value as the spot price increases. This makes sense since as the
spot price rises, the incentive for exercising the put option will come down and the
holder will chose to allow the put lapse. ! (dii,

The next part of the intrinsic value is defined by exercise pnce X.iNow: ffor;a call
option, the lower ithe strike price, the more beneficial it is for the buyerand:vice versa
for a put option As options are struck  at higher (lower) exercise (ptices; they will
become lesser (imore) useful for the buyer to proflt from the call (put) option. Consider
two October call options on infosys - one with a strike price o_f_lis 1620 and the other
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with a strike price of Rs 1740. If these two options are available, any buyer would like
to pay the minimum possible amount and consequently chooses the 1620 call over the
1740 call. , |
Therefore, the price of the call with a lower exercise price will be more than the call
with a higher exercise price. A similar logic (but in opposite direction) applies in the
case of put option, i.e., options at higher strikes will be preferred by put buyers since
they can sell the underlying stock at higher prices. The same can be observed from the
real world prices of options that are given in Table on the Infosys stock when the spot
is trading at Rs 1820.30.

Call option prices of on TATAMOTORS (Aug 26, 2016)

Exercise price Option price
1620 203.50
1650 170
1680 142
1710 110.95
1740 80.65

The second part of an option’s price is the time value - given as the difference
between option price and the intrinsic value. The time value is the amount that the
buyers are willing to pay for the possibility that the option may become profitable to
exercise sometime before expiration. In other words, option buyers believe that the
price may be unattractive today but price fluctuations in the future may make the
option profitable. Therefore, longer the time to expiry, the greater is the probability
that at expiry the asset price will be significantly different from the Xercise price ang

hence higher will be the option’s price, which is exactly reflected in the real world

prices depicted in Table

Time to expiry and option prices

Option details Option price
Infosys October 1770 call 9370
Infosys November 1770 call 82.20
RIL October 580 call 0.50
RIL November 580 call 6.05
Iatiaed Darivoives and Rtk R R P e
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The greater the expected movement in the price (higher the volatility) of the
undérlyin;g asset, the greater the chance of the asset rising largely over (for a call) or
below (for a put) the exercise price at expiry which leads to profitable exercise and
hence the more valuable the option for its holder. This movement in the asset prices is
termed as volatility.

One may wonder higher volatility may’also work against the holder, i.e., higher
volatility may lead to a steeper fall (rise) in the underlying asset price but an option
buyer need not worry about this and it will not hurt him since he will not exercise the
option to buy (sell) the underlying asset.

To understand the role of volatility, consider the following example.

Assume that a stock is currently traded at Rs 100 and a call option on this stock with a
strike price of Rs 100. The payoff of this option is dependent on the price of the stock
at expiry. Consider that the stock can assume the prices as given in Table but the

probability of the stock assuming that value is dependent on its volatility.

Volatility and option prices

Current price | Likely prices Call payoff Probability of | Probability — of
low volatility high volatility
80 0 0.10 0.30
90 0 0.20 0.10
100 100 0 0.40 0.20
110 10 0.20 0.10
120 20 0.10 0.30

Price of the call if volatility is low will be equal to:
0x0.10+0x020+0x0.40+ ]Ox0.2‘(0+20x0.10=Rs4

Price of the call if volatility is high will he equal to:
0x030+0x0.10+0x020+10x0.10+20x0.30=Rs 7

So it is clear from the above example that higher the volatility, higher will be the

option’s price.

T TR T S T R RO ) e o e e e R T DGR SIS .
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Interest rates will also affect the option prices but the role of interest rates in option
pricing is quite complex. Intuitively we can say that when an investor buys a call
option instead of the stock itself, he can save capital that can be invgsgc)ad in a risk-free
asset. b

Consequently, the higher the rate of interest, the higher will he the value of a call
option. ‘ '

We can summarize the effect of each factor on the option’s value as given in Table.

Factors affecting option prices

Factor Call option’s value Put option’s value
Increase in underlying asset’s value Increase Decreases
Increase in strike price . Decrease Increases
Increases in variance of underlying asset = Increases  Increases
Increase in time to expiration ~ Increases Increases
Increases in interest rates Increases . Decreases
Increase in dividends paid Decreases Increases
M
N i
AR
4 / 2T L",' ] f 5 ]
Vg )
255}
e e e e
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UNIT 16
OPTION PRICING MODELS
)
The binomial riodel provides insight into the determinants of option value. The value of an
option is not determined by the expected price of the asset buf by its current price, which, of
course, reflects expectations about the future. This is a direct consequence of arbitrage. If the
option value deviates from the value of the replicating portfolio, investors can create an
arbitrage position, i.e., one that requires no investment, involves no risk, and delivers positive
returns. To illustrate, if the portfolio that replicates fhc call costs more than the call does in
the market, an investor could buy the call, sell the replicafing portfolio and be guaranteed the
difference as a profit. The cash flows on the two positions offset each other, leading to no
cash flows in subsequent periods. The option vaiue also increases as the time to expiration is

extended, as the price movements (u and d) increase, and with increases in the interest rate.

1. Game theory approach: A portfolio comprising an option and the stock is constructed
in such a way that the final value of the portfolio is independent of the stock’s price,
which is the only cause for uncertainty. When this uncertainty is removed using risk

neutral valuation and arbitrage arguments, the options price can be determined.

2. Replicating portfolio: In this method, a portfolio is constructed and this consists of the
stock and buying/selling a risk-free zero-coupon bond. The portfolio will be
constructed such that it mirrors the option payoffs for every state. Invoking the
arbitrage arguments, the option price is determined as equivalent to the value of the
replicating portfolio. We will illustrate the second method with the help of the below
example

Example 2.1

Consider a stock which is currently trading at Rs 100 and in exactly one year, the stock price
will be either Rs 80 or Rs 120. We do not have any a priori probabilities. If the interest rate is
5%, what is the price of a call option on t-is stock with a strike price of Rs 110 and expiry in

one year’s time?

Solution

We will construct a replicating portfolio that mimics the option’s expiry payoff. This

portfolio comprises a position in the underlying stock and a risk-free debt security. Now

*—-_WW
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the question is: what combination of stock and debt security generates the same returns as
a call option?
We know that at expiry the call will be worth Rs 10 (120 - 110) if the stock goes up and
zero if the stock moves down.
Let us assume that we need to buy A number of shares and a zero-coupon bond of a
current value of B. The initial value of this portfolio will be:

0 =A. 100+ B (9.1)

The final value of the portfolio after one period will be:

IT1 =A. 120 + B x €0.05x1

If the stock goes up and

IT1 =A. 90+ B x €0.05x1

If the stock price goes down Since the portfolio is mimicking the payoff of the calj
option, we can write the above equation as:

A. 120 +B x €0.05x1 = 10

A. 90+ B x €0.05x1 = 0

And

If we substitute the value of B x €0.05x1 as -A. 90

From equation (9.3) in equation (9.2),

we obtain A. 120 - A. 90 =10

or A=1/3 and B = -28.54 (the negative sign shows that the ‘bond has to solg short),

I10=1/3. A. 100 - 28.54 =4.79

Which is nothing but the option’s price?
The same approach that we used in this example lies at the heart of the Binomia] Option
Pricing Model (BOPM), a rigorous and a powerful tool for pricing a wide variety of options.
John Cox, Stephen Ross and Mark Rubinstein introduced this model in an influentia] paper
published in the Journal of Financial Economics.
Binomial Option Pricing Model
The binomial model of stock price movements is a discrete time model, i.e., time
is divided into discrete bits and only at these time points are stock prices modelled. The
binomial approach assumes that the security price obeys a binomial generating process, ie.,
at every point of time there are exactly two possible states - stock can move up or down. A
priori it is not known which of the two states will occur but the amount by which it can g0

up or down is assumed as known. Figure shows a binomial tree.

= - e ?‘—_'_—Mmmr——_‘_“ B
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Two — period binomial tree.

Let us understand the binomial tree’s terminology. The tree depicted in Figure is 2
two- period binomial tree and the stock price changes (wo times. Each point where
two lines meet is termed as a node, which represents a possible future price of the
stock. The tree is called as binomial because the spot price at every node can either
move up or down.

If we denote the stock price at the beginning as SO and Su as the stock price in an up
state and Sd as the stock price in a down state, then we can define the up factor as
Su/So and down factor as Sd/So. The probability that the stock price will move from
one node to another is called as transition probability. The binomial trees as given by
('ox, Ross and Rubinstein, CRR here after have some important characteristics, which
are given below:

1. Length of the time interval remains constant throughout the tree, i.e., if the interval
between the nodes is in months, it will be months everywhere and if it is in terms of
years, it will years everywhere.

2. Volatility remains constant throughout the tree.

3. Transition probability remains the same in the entire tree.

4. The trees are recombining, i.¢., an up move followed by a down move will take the
stock to the same value as a down move followed by an up move.

oo 1 i".._
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A Recombmmg Tree
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Single Period Binomial Model

Assume that a stock price follows a binomial model and we are interested in finding the price

of a European option that expires at the end of one period. As explained earlier in the

numerical example, formulate a hedge portfolio that exactly imitates the payoff of the call

option in all the states. This hedge portfolio at to comprises A number of shares and a risk-

less zero-coupon bond maturing to the par value B by the time t1. Therefore, at time t0
Value of Portfolio A.50 + e — rT.B (2.4)

Since this is a replicating portfolio, the value of tﬁe portfolio will be equal to C1, the

option’s value in case it moves up and Cd in case stock price moves down.

Multi-Period Binomial Model

Earlier we considered that the time between now and the maturity day of the option
is one period but the binomial model can be used to price an option Wwherein the life of
the option may be divided into any number of periods or steps. The

procedure of
pricing the option remains the same

Finding the value of the option at the terminal nodes.

Setting the price of the option at the nodes preceding the terminal nodeg
using the one- period pricing formula, i.e.,

CO=eT {pCu + (1 —p) Cd}

Repeat the process till we ‘reacli the initial node. Thig process of Moving

from the terminal node to the initial node and pricing the optiop
Pton is known ag 1
achvarq

induction.
Black—Scholes Option Pricing Model (BSOPM)

Chronologlcally speaking, BSOPM was 1ntroduced much earljer than binomig]
1al option

pricing, but for ease of understandmg we flrst considered the bmormal mode]
Odel. Infact,

Black—Scholes prov1ded the first ever closed form of solutlo f
. ‘ n for

pTICmg the
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the B-S formula, including its inventor Prof. Fisher Black in an influential article in
the Journal of Applied Corporate Finance in 1989.
‘But this way of making simplifying assumptions to describe the complex real world
more well-mannered is followed in many disciplines of Sciences and also in
economics and finance from ages, and in that spirit this model! is not an exception.
More importantly, despite these seemingly deficient assumptions, the mode] does a
reasonable job in pricing a variety of derivative instruments.
But the real utility of BSOPM is that it provides us a mechanism to hedge an option
and the cost of hedging gives us insights into the likely price of the option. In the B-S
model, all the data inputs are directly observable except volatility. In the next section,
we will see some important ways of estimating volatility.
The Model

The version of the model presented by Black and Scholes was designed to
value European options, which were dividend-protected. Thus, neither the possibility
of early exercise nor the payment of dividends affects the value of options in this
model.

The value of a call option in the Black-Scholes model can be written as a
function of the following variables:
S = Current value of the underlying asset
K = Strike price of the option
t = Life to expiration of the option
r = Riskless interest rate corresponding to the life of the option
02 = Variance in the In(value) of the underlying asset
The model itself can be written as:

Value of call = S N (d1) - K e Tt N(d2)

where

dy=dj -0t

The process of valuation of options using the Black wcholes model involves the
following steps:
Step 1: The inputs to the Black-Scholes are used to estimate d{ and ds.

Financial Derivatives and Risk Manaw ment
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Step 2: The cumulative normal distribution functions, N(d) and N(d2), corresponding
to these standardized normal variables are estimated.
Step 3: The present value of the exercise price is estimated, using the continuous time
version of the present value formulation:

Present value of exercise price = K eIt
Step 4 The value of the call is estimated from the Black-Scholes model.
The Replicating Portfolio in the Black-Scholes

The determinants of value in the Black-Scholes are the same as those in the
binomial - the current value of the stock price, the variability in stock prices, the time
{0 expiration on the option, the strike price, and the riskless interest rate. The principle
of replicating portfolios that is used in binomial valuation also underlies the Black-
Scholes model. In fact, embedded in the Black-Scholes model is the replicating
portfolio.

Value of call = SN (d1) "MZ)

Buy N(d,) shares Borrow K e Tt N(d2)
N(d1), which is the number of shares that are needed to create the replicating portfolio
is called the option delta. This replicating portfolio is self-financing and has the same
value as the call at every stage of the option's life.
k exchange like NIFTY S&P CNX traded on National
Stock Exchange of India, the S&P 500 Index is composed of 500 common stocks, etc.
These indices provide summary measure of changes in the value of particular

segments of the stock markets which is covered by the specific index. This means that

a change in a particular index reflects the change in the average value of the stocks
included in that index. The number of stocks included in a particular index may
depend upon its objective, and thus, the size varies index to index. For example, the
qumber of stocks included in SENSEX is 30 whereas 500 stocks are covered in
Standard and Poor’s 500. There are, however, some common features of these stock
indices which are as under:

Features

{. A stock index contains a specific number of stocks, i.e., specification of certain
sector number of stocks like 30, 50, 100, 200, 500 and so on.

2. Selection of a base period on which index is based. Starting value of base of index
is set to large round like 100, 1000, ete.

3. The method or rule of selection of a stock for inclusion in the index to determine

FRaeH 31 3 - ]
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the value of the 1ndex

4. There are several methods‘commonly‘ used to combine the prices of individual stock
like arithmetic average welghted average, etc. [t 3
5. There are three types of mdex construction hke price weighted 1ndex return equally
Welohted 1ndex and market caprtahzatron Werohted index.

6. A stock index represents the change in the value of a set of stocks whrch constitute
the 1ndex Hence 1t 1s a relatrve value expressed as weighted average of prices at a
specific date. ,
7. The index should represent the market and be able to represent the returns obtained
by a typical portfollo of that market

8. A stock index acts as a barometer for market behaviour, a benchmark for portfolio
per_forrnance. Further, it a_lso reflects the changing expectations about the market,

9. The index components should be highly liquid, professionally maintained and
accurately calculated In the present section, we will not discuss the mechanism of
constructlon of a stock 1ndex However it is benef1c1al to understand thoroughly the
details of constructlon of an stock index pamcularly in which the investor is interested
to trade. Because when the drfferences and interrelationships among the indexes are
understood, it will be easier to understand the differences among the futures contracts
that are based on those indexes.

The changes of stock index futures prices are very similar to that of the underlying
stock index. This has been observed by the various studies conducted in this respect.
Comparmg the returns on, futures indexes and cash indexes, it has been found that
there is very little drfference between these two indexes. However, the volatility of the
futures mdexes is somewhat greater than the cash stock indexes.

The Standard arid Poor’s 500 (S & P500) 1ndex is based on a portfolio of 500 different
stocks: 400 1ndustr1als 40 ut1ht1es 20 transportation and 40 financials. The weights of
the stocks in portfoho at.any given time reflect the stock’s total market capitalization.
(Stock price x No. of shares. outstandmg) The index accounts for about 80 percent of
market capitalization of all the stock listed on New York Stock Exchange.
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UNIT 17
STOCK INDEX |
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9. The index components should be highly liquid, professionally maintained and
accurately calculated. In the present section, we will not discuss the mechanism of
construction of a stock index. However, it is beneficial to understand thoroughly the
details of construction of an stock index particularly in which the investor is interested
to trade. Because when the differences and interrelationships among the indexes are
understood, it will be easier to understand the differences among the futures contracts
that are based on those indexes. ‘
The changes of stock index futures prices are very similar to that of the underlying
stock index. This has been observed by the various studies conducted in this respect.
Comparing the returns on futures indexes and cash indexes, it has been found that
there is very little difference between these two indexes. However, the volatility of the
futures indexes is somewhat greater than the cash stock indexes.
The Standard and Poor’s 500 (S & P500) index is based on a portfolio of 500 different
stocks: 400 industrials, 40 utilities, 20 transportation and 40 financials. The weights of
the stocks in portfolio at any given time reflect the stock’s total market capitalization.
(Stock price x No. of shares outstanding). The index accounts for about 80 percent of
market capitalization of all the stock listed on New York Stock Exchange.
Settlement Procedures or Delivery

Stock index futures are nearly always settled for cash delivery, in contrast to
most futures contracts where physical delivery of an underlying asset is called for.
Thus, in the stock index futures contract, no physical delivery (shares or securities
certificates) are delivered by the seller (short). This means that all the futures positions
which are open at the close of the final trading day of the futures contract are settled
by a cash transfer. This amount is determined by reference to the cash price at the
close of trading in the cash market in the last trading day in the futures contract.
Probably the stock index futures were the first to employ cash settlement as a
substitute for physical delivery. The reason being that it is very difficult to deliver (for
example the 500 proportions of various stocks in S&P Index 500) all the stocks which
is more cumbersome and costly than the cash settlement. Further, if any investor ig
interested in actual delivery of a stock, he can easily purchase the same from the cagh
market. Hence, the settlement in futures index contracts is convenient and less costly.

Further the effect of the cash settlement forces the futures prices of stock index futures

to be identical to the cash stock index at the settlement. -

s
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The Stock Index Futures Prices
Stock index futures, like most other financial futures, are also traded i

Cz.lrry mark.et. It means that cost-of-carry model provides (which we have b " 2.1 o

discussed in detail in Chapter 4) a virtually complete understanding of th o al%eady

futures pricing. As per this, futures price must be equal to the spot r'e Stol(:k‘ e

cost of carrying charges, and if the conditions of this model are . lcefp ‘TS omer

violated then arbitrage opportunities will arise. A trader (or investor)not ulfilled or

stocks that underlie the futures contract and sell the futures and will ot

until the futures expiration. When the stocks are priced very low Cafr}j the same

futures, the cash-and-carry strategy is attractive. relative to the

Example

Let us explain the above concept with an example. Assume that the present time i

zero and an investor decides to purchase one share of State Bank ofplndi an St;;’;e is

300, as currently trading in the market. For this he borrows from the mark( R) for Rs

buy this stock. We assume that the SBI will declare after six monthzt6spi(r)0 t(i
cen

dividend which will be further invested the pr
proceeds for another six
months at the rate

of 10 percent.
Total profit = P1+ 19.80-330

where Pl is current value of the stock at the expiration
nt value of the SBI at expiration is Rs 320 then the profit from this
o the investor will be Rs 9.80 (320 + 19.80 - 330). From the afi
. afore

If the curreé
transaction t

mentioned

example, we can generalize to understand the total cash inflows from a cash-and
-and-catry

strategy- The futur
index plus the cost of carrying the stock minus the futures value of the ived
receive

es pri m ' ar
prices must be equal to the price of the shares underlying stock
o

dividends. So, in the stock index futures valua i
aluation, two consi i
siderations are
most

important like carrying cost and dividend income to be received on the underlyi
underlying

stocks.

Theore
A stock 1
stock and carr

plus interest, les

tical Value or Fair Value for Stock Index Futures
ndex futures price has its fair value when the entire cost of buying th
‘ ety ng the
ying them to expu'atmn is covered, i.e., the purchase price of the stock
. . OC
s the futures value of the dividends. Thus, in the cost-of-carr d :
: -of- y model

the futures price must equal this entire cost-of-carry.

e = E s p e
cmurveme
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Example
Calculation of fair or theoretical (or no arbitrage) price.
Assume on November 1, 2016, BSE sensitive index is 3200. What is theoretical price
on that date for the December, 2016 sensitive index futures contract, which matures
on December, 20167 Further assume, the borrowing cost for short period is 10 percent
and expected dividend (return) available annualized is 4 percent based on historical
yields.
Carrying period = 44 days from November 1, 2016 to December 15 , 2016

Fair value = Ft.T =St (1 +¢) —

Ft.T = St St (Ci - Di)

=3200 + 3200(0.10 -0.04)

=3200 + 23.14 = 3223.14
The example observed how to calculate the futures theoretical value BSE index
(sensitive) using actual cash index actual and the actual borrowing and dividend rates.
In this case, the theoretical BSE index value is 3223.14, is greater than the cash index
value of 3200 by 23.14 points because the borrowing

(financing cost) rate is higher
than the dividend yield. The theoretical value of the futures contract, therefore. is Rs

1,61,157 (Rs 50x 223.14).

Further if index futures for the above period from now are trading at a level above
3223.14, the investor can buy index and simultaneously sell index futures to lock in
the gain equivalent to the futures price-fair price. However, it should be noted that the
cost of transportation, taxes, margins, etc. are not takep into consideration while
calculating the fair value. Similarly, if index is at a level below the fair’ value, it will
trigger severe arbitrage.

This arbitrage between the cash and the futures market will continue till the prices
between both markets get aligned.

It should also be further noted that the cost-and-carry mode] gives an approximate

index about the true futures price (theoretical value). But in the market, the observed
price is an outcome of price discovery mechanism through the forces of demand
supply and others. These forces may change from time to time resulting in difference
between the fair price and actual price of the index futures, and thus, leads to arbitrage

opportunities in the market. However, market forces of arbitrageurs will quickly
restore parity when the variation becomes wide. 1
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Earlier we have observed the calculation of the theoretical value of stock index futures

contract, and then, the arbitrage opportunities available on such contracts. Stock
arbitrage, in reality, may not be as easy and cost-less as explained earlier. There are
several reasons observed for the difference between the actual and theoretical futures
prices.

A few important explanations for the observed differences are stated below in brief.

1. We may make error in estimating theoretical futures values due to assumed
variables like dividend yield, interest rate, etc. Further, the cash index value may have
been either wrong or not up-to- date.

2. Trading in the stock markets incurs transaction costs. This involves commission to
the brokers, execution costs and others. These costs result in the different valuation

of futures prices whereas cash prices do not usually based on these.

3. The asset underlying a stock index futures contract is in reality more concept than
an asset. In other words, it is difficult to buy the large number of securities needed in
the proportions required to duplicate exactly a stock index futures.

4. The reported value of the cash stock index miay almost be correct due to “sale” price
quotations. Index quotations are based on the last sale prices of the shares included in
that index, which sometimes may not be the current quotes.

5. All proceeds from the short sales are usually not available to potential arbitrageurs,
as normally, observed in the case of small or retail investors.

6. Sometimes, it is also difficult to borrow the required stock to short an entire cash
portfolio.

7. Finally, it is evident that the theoretical values are calculated on the assumption of
constant dividend yield over the holding period, which sometimes in reality may not
be true. The actual dividend yield usually vary and further, there is a seasonality in
dividends too.

Besides the observed relationship of differences between the actual and theoretical
values of stock index futures, there is also consistency found between these, but
within the transaction costs bounds. The difference exceeds two index points on only
three days.

However, it has been noted that the stock index arbitrage has been highly successful in

maintaining the theoretical relationship between cash and futures stock index prices.

WMWJ
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Stock Index Futures as a Portfolio Management Tool

Funds managers or money managers use stock index futures basically for three
purposes; hedging, asset allocation and yield enhancement. These are discussed here
in this section.

Stock Index Futures as a Hedging Tool

First of all, we should know who need the stock index futures for using them as a
hedging tool. All such investors, specifically managing a huge pool of funds or public
funds like pension funds, mutual funds, life insurance companies, investment and
finance companies, banks, endowment funds, public provident funds, etc. would like
to reduce their fund’s exposure to a fall in stock values caused due to uncertainties
about futures market developments. This can be done by selling the shareg and
repurchasing them at a later time, but this strategy is not so appropriate because it

would incur substantial transaction costs.

As a result, funds managers prefer to hedge with stock index futureg instead of
altering their portfolio structure, directly and repeatedly. Hedging is alsg done through
stock index options but this will be discussed in other chapter concerning to the
‘options’. Before proceeding to the discussion regarding hedging, one needs to
understand some background on risks relating to stock investmentg and portfolio

management. There are two types of risks associated with holding a Security:
1. Systematic risk
2. Unsystematic risk

All the stocks are exposed to such factors which are not controlled by the fir

) . ¢ L m itself,
these are called market risk factors like changes in the interest rates, inflag;

on rates,

government trade policies, economic activities, political factors, Changes in tax |
X laws

and so on. Such risk is termed as market risk or systematic risk,

On the other hand, unsystematic or firm specific risk is related to the partic
an industry. This risk can be diversified by having diversified portfo]
shares. Market risk cannot be eliminated by diversification since each

moves with the market to some degree. Thus, stock index futures cap be useq ¢
iy 0
or manage this risk. hedge

]

ular firm op
10 of many
of the stock

Speculation and Stock [ndex Futures

After discussing the case of arbitrage and hedging, let us now consider the sp
JUE : Cculating

B ey e T
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with stock index futures. As we know that basic objective of the speculators is to earn
super profit by going either bullish or bearish in the market. Index futures permits
them an ideal instrument where the vagaries of individual stocks, settlement cycles,
etc. do not have so much of an impact as they do on specific stock. The speculators
can select a strategy where they can have a bullish view and go long on futures.
Similarly, they can have a bearish view and go short in futures.

Earlier before the stock index futures came into existence, the speculators had two

alternatives. Firstly, they can select the liquid stocks which would move with the
index so that they can take a position in them for the expected move. But this move
would be too risky. Secondly, they can select the entire stocks as in the index and
trade in all of them. The basic of liquid stocks may mimic the index to some extent but
still individual stock variations will affect the returns, and moreover, it is too costly
with high amount of commission, etc. But now with the introduction of stock index
futures, such limitations mentioned are taken care of. Now the speculators can take up
either long position on the contract, paying a small margin, and seek to ride the
expected trend and vice-versa for the bearish view-sell short index contract and cover
when the index falls lower.

Stock Index Futures Trading in Indian Stock Market

SEBI Board accepted the recommendations of Dr. L.C. Gupta Committee on May 11,
1998 and approved introduction of derivatives trading in India in the phased manner.
The recommendation sequence was stock index futures, index options and options on
stocks. The Board also approved the suggestive bye-laws recommended by the
Committee for regulation and control of derivatives trading in India. As a result, both
the stock exchanges, National Stock Exchange of India (NSE) and Bombay Stock
Exchange of India (BSE) took the initiative to introduce futures trading in India. The
brief particulars of their products are given here as under.

NSE’s N FUTIDX NIFTY (NIFTY)

The National Stock Exchange of India introduced futures named ‘NIFTY’ on June 12,
2000. The salient features of this instrument are:

1. Name of the instrument is N FUTIDX NIFTY.
2. The underlying index S&P CNX NIFTY (NSE 500).

3. Contract size. The index futures will be quoted as per the underlying asset which
means that it will'quote just like the Nifty in points. The value of the contract (contract
size), a multiplier of 200 is applied to the index. It means that the value of a contract

A AT o 3 S o seErscITTy e s o
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will be (Rs 200x index value) on that pérticular date. The multiplier can be thought of
as the market lot for the futures contract. This can be changed from time to time.

4. NSE has introduced three contracts for one month, two months and three months
maturities. These contracts of different maturities may be called near month (one
month), middle month (two months) and far month (three months) ‘contracts. The
month in which the contract will expire is called the contract month, for example,
contract month of April 2003 contract will be April, 2003.

5. Expiry. Each contract would have a specific code for representation purpose on the
system. All these contracts will expire on a sp¢cific day of the month and currently
they are fixed for the last Thursday of the month. As soon as the near month contract
expires, middle contrzct will become near and so on.

6. Tick size/price step. Tick size is the minimum difference betwéen two quotes of
similar nature. Since the index futures would be traded in term of index points, the
tick size is to be defined in points only. The Nifty tick size is Rs, 0.05 which wij] be
converted into points. ‘

7. Position limits. Present, both types of contracts as for speculation ang hedging
purposes are allowed to be traded. However, these are subject to éhange from time o
time. MK ' £ A

8. Trading hours. Trading hours are 10.30 a.m. to 3.30 p.m.
9. Margins. NSE fixes the minimum margin requirements and price limits op, daily
basis which are subject to change periodically.

10. Settlement. Position remaining open at the close of business on the last dq
trading are marked-to-market according to the official opening leve] of ) NYS I(;f
NIFTY on the following day. There is daily settlement also on the closin LR A

: ures
contract.

BSE’s BSX :
The Bombay Stock Exchange introduced stock index futures trading op June 9, g 0
: » 2000

with the name of the instrument as BSX with the underlying BSE Sensitive
gl e
(SENSEX). = . Wt ndex

The features regarding its trading aré more or less same with the NSE’g NIFTY ;
futures. Index

A few important features are given in brief here as under:

1. Date of start iﬁxne 9, 2000

e —
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2. Security name BSX

3. Underlying securlty BSE Sensitive Index (SENSEX)
4. Contract 51ze Sensex value x 50

5. Tick size 0.1 point of Sensex (equivalent to Rs 5)

6. Minimum price fluctuation Rs'5

7. Price band Not applicable

8. Expiration months Three months

9. Trading cycle A maximum of three months the near month next month and far
month

10. Last trading day/Expiry day Last Thursday of the month or the _preceding trading
day. i .

11. Settlement in cash on T + 1 Basis.

12. Final settlement Index closing price on the last trading days
13. Daily settlement prlce Closing of futures contract pnce

14. Trading hours 9.30 am to 3.30 pm j

15. Margin Up front margin on daily basis.

——
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UNIT 18
SWAPS

Introduction '

Need is the mother of invention is a general saying and the evolution of swap
as a financial instrument is the classical and a rather recent example of the proverb.,
There is near unanimity among the financial experts that swaps developed out of the
constraints and the regulatory controls with respect to cross-border c.apital flows faced
by large corporations in the 1970s. When multinational corpo.ratlons. operating in
various countries could not remit funds back and forth among the.lr subsidiaries due to
exchange controls exercised by various governments on the capital flows, they came
out with innovations of back-to-back or parallel loans among themselves. Upon
removal of restrictions on the capital flows, these loans later dev;loped into a ful]
financial product called swaps. Since then the market has gr.own to be as large as 1414
trillion” in 2016 as the amount of principal involved in swap transactions and
continues to further grow at a rapid rate.

Parallel loans involve four parties—two multinational corporations and two
subsidiaries in two different countries. Imagine IBM as one USA-baged company with
a subsidiary in London and British Telecom as another compafly having operations in
New York. The subsidiary of British Telecom needs money in US dollar, while the
subsidiary of IBM in London has fund reguirements In British pound.
regulatory controls neither IBM USA nor British Telecom car% func.l Fheir su
To overcome the problem British Telecom can arrange funds in Britis, pou
the requirement of the subsidiary of IBM in Lo.ndon.

Similarly, IBM USA may raise funds in US 'dollar to fund the o
British Telecom in New York. Such an arrangement is called back-to-bac
loans. These amounts would be re-exchanged at maturity at a rate d

Due to
bsidiaries_
nd to fund

Perations of

k or paralle]

€termined ip
advance. Besides overcoming regulatory controls, there were other ecq

N0mical
Product apqg
¥y thig simp[e
and makeg use
ts. The growth

Zation, Uniform
0

advantages that caused the development of swaps as full blown financiq)
became popular even after the removal of regul.atory .controls. B
arrangement, each firm has access to capital m.arkc‘:ts in forelg.n country
of their comparative advantage of borrowing in different capital marke
of the swaps has been so phenomenal that in 1984 a need for stan(.iardj
practices for documentation, trading, and settlement was felt leadlng to the fomlation
of International Swaps and Derivatives Association (ISDA).

Back-to-back/parallel loans posed several difficulties of finding

X _ § Matching
parties with identical needs in terms of amount of principal, timing; apg

duration of
loans,

o
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periodicity and nature (fixed or variable) of interest payments, all of which must
match to conclude a successful deal. Solutions to these problems were found by
intermediary banks, and they later became dealers in swaps from mere arrangers of
swaps between two parties. Back-to- back loans were an example of financial swap,
which had its origin in the 1970s. By the early 1980s the same principle was adopted
to develop another swap arrangement based on interest rates known as interest rate
swap.

Swap, in the simplest form, may be defined as an exchange of future cash flows
between two parties as agreed upon according to the terms of the contract. The basis
of future cash flow can be exchange rate for currency/ financial swap, and/or the
interest rate for interest rate swaps. Apart from interest rates and currency rates, the
formula for determination of the periodic cash flows can be equity returns, commodity
prices, etc. In essence one of the cash flow would be fixed, called fixed leg, while the
other called floating leg would be variable depending upon the value of the variable
identified for the swap.

The SWAP Dealer/Bank

The illustration above assumed perfect matching of needs of Company A and
Company B. How does Company A and Comnanv B locate each other is a big
question? Normally firms do not disclose their specific needs of loans, borrowings,
‘nterest rates, etc. Even the routine transactions of buying and selling the foreign
currency in the forward market are rarely done by importers and exporters directly.
All of them resort to banks for buying and selling foreign currency. Apart from
difficulties in locating each other if Company A and Company B were to have the
swap arrangement directly there would be the following likely problems.

1. Both of them would assume default risk (also known as counterparty risk)
associated

with swap on each other, as one of the parties to the transaction may not honour the
commitments made in the swap.

2. Matching of needs in terms of principal amount of borrowing, its timing,
periodicity of payment of interest, and final redemption of the borrowing, etc. would-
be a difficult task.

These difficulties in the swap need to be overcome; else the swap market would
remain extremely small. In fact, the growth in the swaps is primarily attributed to the
roles the banks have played as swap intermediaries. Following are the functions of
swap intermediary. '

pon T s AR e Y e e e T e e e e = ]
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Facilitating the SWAP Deal

The difficulties in finding a matching counterparty can be reduced if an intermediary
is involved. The intermediary or the swap dealer is normally a bank who has
widespread network. Due to deep knowledge of financial markets, network of large
number of customers, and exact understanding of client’s needs it is easier for banks
to locate matching counterparties. Like the forward rates are offered by banks to
facilitate the foreign exchange transaction, few banks offer ready market for firms to
enter and exit the swap deals. |

Warehousing

Banks are performing the role of market maker in swaps. One can obtain a quote on
demand for a swap deal with bank without waiting for a matching counterparty. There
are several requirements to be matched. For example, one party may look for interest
rate swap for Rs 100 crore on semi-annual basis for three years, while the
counterparty may want swap for Rs 80 crore on quarterly basis for 2-

, ) 172 years only.
Here the bank may take exposure of Rs 20 crore in the hope of

finding another
aps on its own.
counte :
found. This risk is normally covered through interest rate futures, Hedgingrfhmy 1;
roug
are likely
Or part of

suitable party. This is called warehousing where bank may enter sw
The bank carries the risk of interest rate fluctuations till a matching

interest rate futures has to be done only for net exposure in swaps ag banks
to have a portfolio of swaps which can nullify the interest rate rigk for maj
exposure.

Assuming Counterparty Risk

Most important of all, banks mitigate the cquntefparty risk for both the Parties to
the swap by becoming the counterparty to each of them. In the exs

Figure Company A would be far more comfortable if the counterp s B

arty w
rather than Company B. Same would be true for COmpany 5 31'3), elr)e a bank
g eCOHﬁng

counterparty the overall risk to the swap transaction, which normally ig |p
ge due to jtg

long term nature, stands reduced substantially. '

Of course, for providing a facilitating role and assuming the counte
swap broker needs to earn remuneration. This has to be borpe by th
swap transaction. However, each of the party stands to gain in terms of ;
exact deal, desired timing, and reducing counterparty risk. The benefits 0 havmg an
cost. are worth the

tharty risk, the
© tWo parties to the

& |
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exchange the ‘uan-,l-( .'.e:~ ves L rgsﬁ rate SLBSORKG Lank, who pays only 8 45%
- i C\. fioating interest from Company Bat M + 30 b S NN i

2 & . g T 3 <30

ompany A al M + 25 bps. Bank parns 10 b?"‘ Riaudaas bl

Plain Vanilla’ Interest Rate Swap with Intermediary
Figure depicts tiie 's'v!vap transaction with bank as intermediary charging 5 bps f
ps from

h part .
each party, as each of them receives 5 bps less that what they would receive without th
ut the

intermediary . r

Applications of SWAPS

Having explained-the mechanism of the swap transaction, let us focus on wh

ieve. can | i what swa

et _a?hlevz Swaps can be used to (@) ransform the floating rate liability to fixed It)s

liability and vice ve.rsa,, (b) transform floating rate assets to fixed rate asset and i

versa, (c) hedge against fluctuating interest rates, and most importantly (d) dal'l vice
reduce cost

of funds. We examine each of them.
Transforming Nature ‘of Liabilities
Interest rate. swaps-. are generally used for creating synthetic, fixed, or floati
liabilities with a ViIew. to hedge against adverse movement (;f inter,e t oating rate
consider Company A, which has borrowed from the market on flo t.s rates. Le.t us
MIBOR + 25 bps- It pays to its lenders at floating rate. Furtlile;ngf:ate ity
considers that intere.st rates would rise in future. In view of risin ln: & Compan?r
would like to have liability that is fixed in nature rather than Variagble ?E:ieztes Tt
: re, it

decides to enter into a swap with the bank paying fixed 8.50% and receiving MIBO
; ng R

+30bps as depicted in figure
el N ason
Ao | Company A - e
L8 Rty o el

ys fixed interest rate at 8.50% lo bank. Bak pays M + 30 bps in ret
7 ratem.

Company A pa
1y A continues (o pay B+ 25 10 its tenders as originally agre
yib piiy! sréaad.

Cofipal

Swap to Transform Floating Rate liability to Fixed rate

What is the result of this swap? It simply transforms the liability to a fixed
a

at 8.450/up-a- 2 Payment

payment tO lenders
Receipt from Bank un
to Bank under swap 8.50%

s shown below.

MIBOR+25bps
Less: der swap - (MIBOR + 30 bps)

payment

an

d Risk Management
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Net payment, Fixed 8.45%
Similarly, any firm can transform its fixed rate liability to floating rate by entering the
swap with bank for paying floating and receivingfixeds: Naturally, the firm would use
such a swap when it believes that interest rates are likely to fall in future and locking-
in a fixed rate would prove advantageous.
1. Changing Nature of Liability from Fixed to Float
Five years back, Fasteners Ltd had raised loans through 10-year debenture issue worth
Rs 100 crore with fixed interest of 12%. After the issue the interest rates remained
constant for sometime. But now they have been at around I0%and are likely to come
down further. Fasteners Ltd wish to contain the cost of funding for the remaining 5
years.
A bank has offered a swap rate of 9.50010_9.60010 against MIBOR for a period of 5
years. Depict the swap arrangement and find out the new nature of liabilities the firm
can have.
Solution
Fasteners Ltd has liability on a fixed interest of 12 percent. By entering swap with the
bank it 1110 may transform the liability from fixed rate to floating rate based on
MIBOR. Under the swap arrangement, Fasteners Ltd can receive fixed and pay
MIBOR. The bid rate of swap (9.50°lo) would be applicable. The swap arrangement
is shown below (see Figure E 3.1).
The cost of funds for Fasteners Ltd would be = 12.00% - 9.50% + MIBOR MIBOR
+ 2.50% In case interest rates fall below 9.50%, which is expected, the firm would end
up paying lesser interest than what it is paying now. The interest rate payable would
be market based.
2. Transforming Nature of Assets

Assets provide income to investing firms based on the interest rates. If the
interest rates fall the income too falls. In the circumstance of falling interest rates the
firms would like to change the complexion of assets that are on float; .
rate. Simi! rly, in times of rising interest rates firms earning inttr:::irat]e tO. Vi
remain v th the market trend rather than get a fixed rate. e
Now a sume ' that Company A has mafie an investment by subscribing to bonds
carrying 9% fixed coupon. Bonds have still some years to mature byt the interest rates
are showing a rising trend, which is expected to continue, Company A faces a

potential loss of income.

SN
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What can Compa .
o it ﬂoiﬁgz 11’3; tc;ol;?oczarl'glng the portfolio of bonds by selling fixed rate bond
et o Figur: 1 'n S 18 ‘one solution. An easier way is to enter the sw e
R | re it recel\'/es floating and pays fixed rate. By doi e
‘ ransforms from fixed 9.00% to MIBOR + 8 y doing so the
Receipt from investments 9.00% O/aps a5 shawn;
Less: Payment to Bank under swap -8.50%
Receipt from Bank under swap MIBOR + 30 bps
Net Receipts, Floating MIBOR + 80 bps P
3, Transforming Fixed Rate Asset to Floating Rate
If MIBOR moves beyond 8.20% in future, Company A would benefit f
enefit from the

situation.

having the swap. Naturally, firms would use such a s
interest I wap when they believe that
Hedging With SWAPS

ates are likely to fall in future.

oating and vice Ver .
floating ; sa_demonstrate hedging applications of s
> mplexio i waps.
change the omp n of assets and liabilities arises only when th f-p Thounesdn
from such a exercise. Swa ) e firms stan :
e ps can be fruitfully used to hed : Jitoieay
interest rate situations. ge against the adverse
There are other wa s to he .
y dge against adverse situations but at tim
es swap could

prov
10 ye
recours

fixed to V

¢ more efficient. For eJ.(ample, a firm may have borrowed on fi i

ars. After a fe\.,v ye.ars if the interest rates start downward mo W e
e W1thfh6;;@ 1s to approach the lender to change the r:’;r:rzn:);hle ok
ariable. This would be resisted by the lender. A better course of ac(:ii?n firsoiz

enter into
Similarly, @ fund may have subscribed to a portfolio of fixed rate b
ate bonds to

ate Sil‘ed leve] Of 'llC()llle ‘ i
gene t de 1 . I interest rates rise Subsequent tot b
{ he su Scription

the fund lose

change the port

s the opportunity to raise i
g, B e yd raise income. One of the alternatives available i
ixe . is t
to floating rate bonds. It may pose serious limi )
1mitations

like availability of such bonds, transaction costs associated with ch
ith change of portfoli
io,

m

fixed t0 floating, where it receives cash flow based on floati i
oating rate in exchange of

L ~;§2§£;§é»:£€ﬁﬂ§;£”i’>—‘-—~“— S S S i et )
Derivatives and Risk Management Poai s
Page 121

Financial



School of Distance Education

paying the fixed rate. More importantly the J§hvs(_gpt;;tr_arﬂlsaction remains off balance
sheet, thereby, keeping the much desired confidentiality:

Reducing Cost of Funds : o ucation

The most important use of swaps, which seems to be primarily responsible for the
popularity and growth of swaps, is its potential to save cost for the firms. An example
will illustrate how swaps can be used to reduce cost. Assume that a highly rated Firm
AAA can raise funds in the fixed rate market at 10.% and in the floating rate market at
MIBOR + 100 bps. The current rate of MIBOR is 8%.. Another firm comparatively
lower rated at A can mobilize capital at 121% and MIBOR + 200 bps in the fixed rate
and floating rate markets respectively. - ‘

i

Other Swaps a3y

Swap implies interchange. It need not be on mterest rate or currenmes alone The basic
idea of the swap is to have the interchange based on different parameters so that the
complexion of asset of liability changes from fixed to variable or vice versa, as may
be needed.

Commodity Swaps

Prices of commodities change continuously. If the prices of output were fixed the
profit would be variable. By entering into futures contract traders can render stability
to profits. ‘

However, futures as a hedging tool remams a short— term measure, as the hedging
period is limited to the maximum maturity of f_u_turgs contracts available at any point
of time. Swaps, being OTC product can ensure a level of profit for the longer period.
Consider a case of a jeweller who makes ornaments using gold. Gold prices change
almost continuously but the prices of the product cannot change that often, causing the
profit of the jeweller to fluctuate. By entering into a swap where the jeweller pays a
fixed rate for gold but receives cash flow determlned on the basis of current price of
gold, the cost can be fixed. A plain vamlla swap with monthly cash flows where,
jeweller pays, fixed rate (Rs 13,000 per 10.gm) but receives on the basis of monthly
average price is depicted in Figure. This}‘s\"h‘?ap-would provide the hedge against the
fluctuating price of gold. ! »

Like other swaps this swap can be done for a notional quantity of gold that need not

be exchanged. The life of the swap contract too can be fixed. More complex swaps

can be where the two legs are on different commodities, differenty currencies.

e e e e T S ey
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TR L LI, Elﬂxm! Rs 13,008M10 gm of gold "“‘“‘“‘T““’“””"“""‘i

Jewelar Swap dealer |

(PO s Av emqo of 1 month pme of gmd Lo AR Ll L IR

deweller pays fixed price of R': 13 000 per 16 gm of gold in o:change of

N recening the average prica of gold dunng the menth.
3 ;

/i ¢‘Plain Vanilla’ Commodity Swap

Equity SWAPS
Under equity swap one party pays'a fixed rate of return, while it receives a return

based on the stockl market index of the preceding period. The stock market returns are
variable. For example, consider a mutual fund owning a portfolio . of stocks. It is

concerned about providing some minimum returns to the members of the fund. In
order to achieve this objective it can enter into a swap for the part value of the
portfoho where it pays to swap dealer returns based on an index say lety (the index
of National Stock Exchange) determmed at spec1ﬁed periodicity as agreed in the
swap, while receivingia fixed rate of return say 10%. This is shown in Figure.

b Nifty returns |

Swap dealler

wutual fund

Fixed 10%

Mutual fund pays rofurng equai o % gamsllcsss s on the index in
exchange of receiving fired 10% k)ckrng in 10% retum.

‘Plain Vanilla’ Equity Swap

h a swap the mutual fund locks in a return of 10% on the value of the swap.
The part of the portfolio would then be transformed from equity to bonds. Again we
¢ exchange the principal and it remains only notional, serving the purpose of
do no B cash flows. In the event of negative returns in a period, the mutual
omputatll‘c)1 in fact receive on both the legs of the swap.
fund wou 1 the swaps are taking place at a fast pace. Swaption, the optlons on
[nnovations A ming popular A call swaptlon gives one the right to pay a fixed
swaps, are a. Sterest and a put swaptlon glves the holder a right to receive a fixed rate
payment of 1n son Vene “the holder pays a nommal front-end premium to cover, the
of interest. In eterest rate or fallmg interest rate. With regard to comparison with other
risk of rising mh as options and-futures, swap is OTC product taking into account the
derlv?uvf:ezz: v, Countefpames ‘with financial institutions and banks servmg as
specl 1C i
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UNIT 19

INTEREST RATE & CURRENCY SWAPS

Interest Rate swaps

If the exchange of cash flows is done on the basis of interest rates prevalent at
the relevant time, it is known as interest rate swap. The simplest example of interest
rate swap is a forward contract where only one payment is involved. In a forward
transaction of any commodity the buyer acquires the commodity and incurs an
outflow of cash equal to the forward price, F If the buyer after acquiring the
commodity were to sell it for the spot price 5, then there would be a cash inflow of S.
From the cash flow perspective a forward contract for the buyer is a swap transaction
with inflow of S and outflow of F. Likewise, the seller would have equivalent cash
flows in the opposite direction. Therefore, a forward contract can be regarded as a
swap with a single exchange of cash flow; alternatively swap can be viewed as a
series of several forward transactions taking place at different points of time.
Features of Interest Rate SWAP
Usually, interest rate swaps involve payment/receipt of fixed rate of interest for
receiving/paying a floating rate of interest. The basis of exchange of cash flows under
interest rate swap is the interest rate. This fixed-to-floating swap, commonly known as
‘plain vanilla swap’, is depicted in-Figure, where Company A agrees to pay Company
B fixed interest rate of 8.5011/0 in exchange of receiving from it the interest at 30 bps
(100 bps = 111/6) above the floating interest rate, Mumbai Inter Bank Offer Rate
(MIBOR), at predetermined intervals of time. |

_Fixed at 8.50% : 1

Company A Company B

Floating at MIBOR + 30 bps LA,

Company A pays fixed interast rate at 8% in exchange of receiving floating
interest from Company B based on value of MIBOR at periodic intervals

‘Plain Vanilla’ Interest Rate Swap

Assuming that the swap between Company A and Company B is (a) for a period
of three years, (b) with semi-annual exchange of interest, (c) on notional principal of
Rs 50 crores the cash flows for Company A for 6 semi-annual periods for an assumed

Financi
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MIBOR would be as per Table. What is received/paid by Company A is paid/received
by Company B. :
With the context of the example just described, the following salient features of

the swap may be noted.
1. Effective Date: All the cash flows pertaining to fixed leg are known at the time of
entering the swap at T = 0, referred as effective date.
2. Resetting of Floating Leg Cash Flow: The cash flow for floating leg of the swap is
determined one period in advance when the floating rate becomes known. Therefore,
at the time of entering the swap both the amounts of interest are known. The first
receipt of cash flow at T = 6 months is known at T = 0 and is done at MIBOR of 8%
plus 30 bps. The date on which the next floating rate payment is decided is called
reset date.
3. Notional Principal: No principal amount is exchanged either at initiation or
conclusion of the swap. It remains a notional figure for determination of amount of
interest on both the legs.
4. Exchange Differential: Cash Flow The exchange of interest is done on net basis as
depicted in last column of Table, with positive sign as cash inflows and negative signs
as cash outflows for Company A. The cash flows for Company B would be opposite
to that of Company A, ~
5. Different Convention to Calculate Fixed and Floating Interest: The method of
calculation of interest on the two legs can be defined in the swap agreement being an
over-the-counter (OTC) product between two parties. However, the convention is to
calculate the two legs of interest are different and as follows:
For Fixed Leg : Actual/365, and For Floating Leg : Actual/360
For simplicity of exposition, in the example 180 days are assumed for all semi-annual
periods with 360-day year. . f
Interest Rate Swap—Reducing Cost of Funds
As against fixed payment of IQ.OO% to its original lenders Firm AAA pays floating

MIBOR + 200 bps and receives 11.5% fixed. This not only transforms the liability
g . ed to floating rate the firm wanted in the first place, but also reduces the cost
b fl)gR + 50 bps as against MIBOR +100 bps that it would have incurred without
e thereby gaining advantage of 50 bps. Similarly, Firm A too can transform its
the 'svaap fixed rate as it desired and also reduce the cost of funds to 11.50% as
hetlity t; 00%, which it weald incur if it were to go the market directly. The swap

against 1
- dvantage of 50 bps.

acain gives ana
o

e . S S VST SRS
and Risk Managenient Page 125

€,

e e # ,..,..__:,__.
I’inmzcial Derivaiives



School of Distance E

ducation

EESET SIS SE S SR SRS

Cost Reduction Example:

Two Indian firms MRF and DLF are contemplating to raise finance of Rs 100 crore
each. They have been offered following loans by a bank.

Fixed Rate Floating Rate

MRF 12.00% MIBOR + 70 bps

DLF11.00% MIBOR + 30 bps

Another bank acting as swap intermediary is willing to work out a swap arrangement
for a fee of 5 bps from each firm. DLF believes that interest rate would fall and hence,
wants to raise funds in the floating rate basis. MRF feels otherwise and likes to raise
funds on fixed interest rate basis. What swap can be arranged between the two parties?
What would be the saving in financing cost of each firm?

Solution

The absolute advantage for DLF is 100 bps in fixed rate market while it is 40 bps in
the floating rate market. Though DLF wants to raise finance at floating rate, the firm
must access the fixed rate market and then enter into a swap deal with MRF to convert
the fixed rate liability into floating rate. The total benefit to be availed is 60 bps the
differential of absolute advantage of DLF in the two markets. Of this benefit 10 bps
would be taken away by the bank, while the remaining 50 bps may be shared equally

by both the parties through a swap. One such structure is presented below (see Figure
E).

s LR LA g U 1. S R
M+70 | i i { 1%
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Interest Rate Swap: A Schematic View with Intermediary

The aggregate cost of funds for DLF would be MIBOR + 5 bps a saving of 25
bps if it had accessed the floating rate market at MIBOR + 30 bps. Similarly, MRF
obtains funds at 11.75% against 12% otherwise, without the swap deal resulting in an
advantage of 25 bps.

Rationale for Swap-the Comparative Advantage

The remarkable aspect about the swap was its ability to reduce the cost of funds
for both the firms, as we see in the Figure. Normally one expects that one would gain
at the expense of the other. But in a swap both the parties were able to reduce the cost
of funds.

The explanation lies in theory of comparative advantage.
Even though Firm AAA had absolute advant

. both kinds of borrowing with
Financial Derivatives and Risk Management W e e 6
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respect to Firm A, what is of significance is the comparative advantage Firm AAA
had absolute advantages of 200 bps in the fixed rate market and 100 bps in the floating
rate market.

Types of Interest Rate SWAPS

With the bank as intermediary and each party deals with the bank rather than each
other. Interest rate swaps (IRS) can be categorized as follows.

Fixed-to-Floating

In the fixed-to-floating rate swaps the party pays fixed rate of interest to the bank or
swap dealer and in exchange receives a floating rate interest determined on the basis
of a reference/benchmark rate at predetermined intervals of time. Such a swap is used
by a firm wich has floating rate liability and it anticipates a rise in the interest rates.
Through the swap the firm will cancel out the receipts and payments of floating rate
and have cash outflow based on the fixed rate of interest.

Floating-to-Fixed

In this kind of swap the party pays floating rate of interest to the bank or swap dealer
and in exchange receives a fixed rate interest at predetermined intervals of time. Such
a swap is used by a firm who has fixed rate liability and it anticipates a fall in the
interest rates. Through the swap the firm will cancel out the receipts and payments of
fixed rate liability and have cash outflow based on the floating rate of interest.

Basis SWAP

In contrast to the fixed-to-floating or floating-to-fixed where one leg is based on fixed
rate of interest, the basis swaps involve both the legs on floating rate basis. However,
the reference rates for determining the two legs of payment are different. Basis swaps
are used where parties in the contract are tied to one asset or liabilities based on one
reference rate and want to convert the same to other reference rate. For example, if a
firm having liabilities based on T-bills rate wants to convert it to MIBOR-based rate,
then the firm can enter a basis swap where it pays MIBOR-based interest to the swap
dealer in exchange of receiving interest based on T bills rate.

CURRENCY SWAPS

In a currency swap the exchange of cash flows between counterparties take place in
two different currencies. Since two currencies are involved, currency swaps become
different from interest rate swaps in its uses functionality, and administration. The first
recorded currency swap was initiated in 1981 between IBM and World Bank. Where
the exchange of cash flows is in two different currencies on the basis of a
predetermined formula of exchange rates, it is known as currency swap. More
complex swaps involve two currencies with fixed and floating rates of interest in two
currencies.Such swaps are called ‘cocktail swaps’.

e o e e Sy nETRrmc e —
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Features of Currency SWAP
It may be seen that currency swap is similar to parallel loan. However, swaps are
better because they may be entered with the financial intermediary saving the trouble
of finding the counterparty with matching needs as also reducing the counterparty
risk.

Though working on the same principle of comparative advantage, operationally
currency swaps become different than interest rate swaps. Under currency swap the
cash flows are as follows:

1. Exchange of principal at the time of setting the swap deal at the current spot rate

2. Exchange of periodic interest payments

3. Exchange of the principal back upon maturity

Under interest rate swap there is no exchange of principal at the begin-fling of swap or
at its conclusion.

Currency swaps may be classified as following
In a fixed-to-fixed currency swap the interest rates in the two currencjes ;

fixed. For example, a British firm may raise loan in pound and exchl:rsléz‘g) l;;iddirle],
to an US firm. Interest payment may be made by the British firm ip dollar Whi?;
receiving pound interest from the US firm. The US firm would do the reverse
interest payment in pound and receiving dollar interest. The interest rate in
and pound both are fixed.

(a) Fixed-to-Floating

In a fixed-to-floating currency swap the interest rate in one of the currenc
while other is floating. In the earlier example if the British fj :

in dollar at a fixed rate while receiving pound interest bas:(;1 ;rr’laizllllzltsr

> mak.il’lg
US dollar

ies is fixed
est Payment
Offer Rate (LIBOR) from the US firm, such a swap would be fixed to ﬂn Ir}ter Bank
swaps not only transform the nature of asset/ liability from one currency t::ngh' Such
also change it from fixed rate to floating rate. It becomes a complex tog] forO}t1 er F)ut
against currency risk as well as interest rate risk. edging
(b) Floating-to-Floating

In a floating-to-floating currency swap both the interest rateg are floatj

different currencies. In the earlier example if the British firm made ey g but ip
dollar based at prime rate in the USA while receiving pound interest basedpayment in
from the US firm, such a swap would be floating-to floating. on LIBOR
Hedging Against Exchange Rate Risk

Currency swaps cover different kind of risk. It is way of convertin
from one currency to another. While in case of interest rate swap

; : § assets e
are transformed from fixed interest rate to floating or vice versa p Or 11ab111ties
rovidip
g hedge

g liabiljtjeg Or assets
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against fluctuating interest rates, the currency swaps provide a hedge against exchange
rate risks as it transforms liability/asset from one currency to another.

Let us consider an example to see how multinational firms face currency risks and
how can these be overcome through a swap deal. -

Assume that an Indian firm needs funds for its US operations. The firm raises funds in
Indian rupees and commits to serve the interest obligation and the final repayment in
Indian rupees. The funds raised in rupees are converted in US dollar to acquire assets
in the USA. These assets provide income in US dollar. The Indian firm is facing a risk
if rupee strengthens (dollar depreciates) in the currency markets as it receives lesser
rupee amount for the fixed return earned in US dollar.

Similarly, an US firm which needs to acquire assets in India while raises dollar funds
in USA, faces the same risk. Its earnings would be in Indian rupees and the liabilities
need to be serviced in US dollar. Like the Indian firm the US firm also faces a risk of
shortfall in US dollar if dollar appreciates (or rupee depreciates).

The vulnerability of both, the Indian firm and the US firm, is due to uncertainty of
exchange rate movement, which may take place in either direction. While depreciation
of dollar harms the Indian firm it benefits the US firm. In case dollar appreciates, the
US firm is at loss while the Indian firm gains. The risks for both the firms arise
because it is not known what direction exchange rates would take. Even though it is
possible to make an estimate of the likely direction of exchange rates based on many
theories, such as purchasing power parity (PPP) and interest rate parity (IRP), we are
concerned here with the unexpected and adverse movement of exchange rates as all
forecasts factor in the likely movement while making estimates.

The element of risk can be removed if the Indian firm and the US firm enter into a
swap as depicted in Figure, which would reveal that the Indian firm has financed its
US operations by creating rupee liability. This liability to be serviced by income
generations in US dollar faces currency exchange rate risk. Likewise, the US firm
having funded Indian operations through US dollar loan would be serviced by rupee
income and needs to be converted to US dollar for payment of interest and principal in
future whenever they fall due. Under the swap transaction the mismatch of cash
inflow and cash out flow in different currencies for both the firms can be eliminated,
by US firm agreeing to pay rupee generated out of its Indian operations to Indian firm
in exchange of Indian firm agreeing to pay dollar generated out of its US operations.
Thus the rupee asset income flows to the Indian firm, facilitating service of rupee
liability. In exchange, US dollar asset income flows to the US firm to meet its US
dollar obligations. Both the firms avoid the conversion of currencies from one to
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another eliminating the exchange rate risk. Through the swap both the firms will have
assets and liabilities translated in the same currency eliminating the currency risk.

USasset
$ income Swap transaction
| i
TN 72 ST
. e 5 3 =
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r/‘v.!:h‘ ’_)‘m., indizn 5 NI ey 1 Us i bh ’FI(,
3 . ] o
, feeingg
Rupeeinterest | M L, G \,,.,,:;;,_W_j firm EYyrer,
- *s..  Rupec lmetest i LU

"""""""""""

Rupee income
dian asset

Currency Swap-Converting Asset/ Liability from One Currency to Another

Hedge Against Exchange Rate Risk
Assume that an Indian software TCS Ltd wants to acquire a US firm with a cost of $2.00
crore. For the purpose it raises the required capital Qf Rs 90 crore (current exchange rate of
Rs 45/$) at 12%. The US acquisition is expected'to yield 150/0 return. At the same time a US
engineering firm IBM Inc. is negotiating a joint venture to contribute US § 2 00 crore which
promises to yield 15% return in India. IBM Inc. raises the required dollar a¢ a cos't of 8°/s
Assume that all liabilities need annual payments.
1. Examine the risk faced by TCS Ltd and IBM Inc. if the Rupee appreciateg to 44
42, 40, 38, and 36 per $ for next five years. Rupee depreciates to 46, 48 50, 52, and 54
per $ for next five years
2. Show how a swap arrangement between the two can help eliminate the risk of
exchange rate fluctuations.
Solution
TCS Ltd is targeting annual profit of Rs 270 Iakh as shown below,
Income in US dollar = 15% of $ 200 lakh = $ 30 lakh p.a.
Equivalent rupee = Rs 1,350 lakh p.a.
Interest payment = 12°/s of Rs 9,000 lakh = Rs 1,080 lakh p.a.
Anticipated profit = 1350 - 1,080 = Rs 270 lakh p.a. '
If Indian rupee appremates Inso Ld Would recelve lesser i income
hence, carries risk of reductlon in profit due to apprematlon of mptel;ar;expected and
ability belng fixed

in rupee.

Similarly, IBM Inc. is targeting annual profit of $ 14 lakh as shown beloy,
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Income in rupee = 15°s of Rs 9,000 lakh = Rs 1,350 lakh p.a.

Equivalent dollar = § 30 lakh p.a.

Interest payment = 8% of $ 200 lakh = $ 16 lakh p.a.

Anticipated profit =30 - 16 = $ 16 lakh p.a.

If Indian rupee depreciates, the firm will receive lesser annual income than expected

and hence, face a risk of reduction in profit to the extent of depreciation in rupee, liability
being fixed in dollar.

While appreciation of rupee is good for the US firm and detrimental to the Indian

firm, the position reverses if rupee depreciates.

2. By entering iﬁto a swap arrangement both the firms can eliminate the volatility of spread.

Under the swap arrangement at current rate of Rs 45 per $:

(a) US firm will pay Indian firm Rs 1,350 lakh annually earned out of its joint venture
in India. :

(b) Indian firm will pay $30 lakh annually earned out of acquisition in the USA.

A schematic diagram of the swap arrangement is shown in Figure E. The spread after
the swap arrangement becomes fixed for both the firms irrespective of exchange rate.
The US firm will lock-in a return of $ 16 lakh and the Indian firm will assure profit of
Rs 270 lakh after the swap arrangement. Without the swap the income for both the
firms in the USA and India were subject to fluctuations due to currency exchange rate.
After the swap the spreads for two firms would become stable.

US agset
$30 Lpa. Swap transaction
} o Y
Rs Liability A 4 $30Lpa i ' $ Liaoi
- or - > Liability
9.0 D 129 ; K 5
i ’%ﬂ«—j nsolw| ! T |VSENGL . s200 @ 8%
interast | PRI o Inc irteres]
s 1080 Loas ™, s 1150 L% )
Rs1080tpa. L. "] -Rs 1350 Lpa.. ol e $ 16Lpa
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Currency Swap-Converting Asset/Liability from One Currency to Another
Reducion in the Cost of Funds

Like interest rate swaps, currency swaps can also be used to reduce funding
cost for multinational firms needing funds in different currencies. Again the guiding
principle is theory of comparative advantage. In the interest rate swap the comparative

advantage emanated from differential pricing in the floating rate and fixed rate
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markets. Here the comparative advantage will result from two distinct and separate
markets governed by altogether different sets of rules and operating in vastly different
economic conditions.

Though the exchange rate mechanism provides a link among these markets and
economies, the link is a frail one as compared to the strong linkages the capital and
debt markets have in a single economy. The quality spread in domestic markets is
based on the credit rating of the parties. In the international markets the credit rating
for the same firm may vary substantially across nations, as firms are generally better
known in their own country and lesser known in a foreign country.

Further, exchange control regulations of the land may discourage borrowing to the

non-residents by stipulating a higher rate. Therefore, the comparative advantage ig
likely to be more pronounced in two markets in two different economies, as compared
to similar markets of the same economy. As such the credit quality spread is expected
to be larger in the different currency markets than the credit quality spread in the
fixed/floating rate markets.

Greater spread in credit quality increases the comparative advantage. Increased

comparative advantage opens up more avenues for currency swaps. However, the size
of the market may be limited as only multinational firms will be the beneficiaries of
currency swap transactions.

As a simple example consider two multinational firms—one Indian and ope British

Both the firms enjoy excellent and equivalent credit rating in thejr Countrieg

However, their funding requirements are confined to their own Countries. Ny th
g ey
on, and to

s.
Following is the cost of capital for two firms in India and Britain i, their respecy
1ve

need to raise funds across nations for their ever increasing needs of expansi
capitalize on the interest rate differentials that may exist in varioyg currencie

currencies.
Indian Market British Market
Rupee Market Pound Market
Indian Firm 10% 6%
British Firm 14% 4%
Advantage - British Firm -4% 2%
Clearly and naturally, the Indian firm enjoys an advantage oyer the British i, ;
:lv#"immcial I;::Eatives and R;s-l:’—h}(magement - TN —— i ;
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India and the British firm commands more credibility in Britain as compared to the
Indian firm. Notice that the absolute advantage may not be in favour of the same firm
as was the case in the interest rate swap. The comparative advantage here is 6%. If the
two firms borrow in the required currency the total cost of funds will be 20%, i.e. the
Indian firm borrows pound at 6% and the British firm borrows rupee at 14%.
However, if they borrow as per the comparative advantage theory and exchange each
other’s commitment, the total cost of funds can be reduced to 14% with British firm
borrowing pound at 4% and Indian firm borrowing rupee at 10%. Both the firms can
benefit by 6% in aggregate if they enter into a swap arrangement wherein

(a) Indian firm mobilizes funds in rupees in the Indian market at 10%,
(b) Indian firm lends the rupee funds to British firm at ho/n,

(c) British firm raises funds in the British market in pound at 4%

(d) British firm lends the same funds to the Indian firm at 5%,

(e) Exchange the interest payment periodically, and

(f) Finally, exchange the principal upon redemption.

The schematic diagram of the swap arrangement and cost of funds for both the
firms is shown in Figure.

.77 Rsprincipal .
fars
PR 10% & indian T £a
1 DA L i Z

Financial Derivatives and Risk Management Page 133

z o T S R UM LS T T R S S e




School of Distance Education

R TARSATTINSS SIS ST T

UNIT 20
VALUATION OF SWAPS

Pricing of the swap is an important issue for two reasons. First, as stated earlier banks
function as warehouse of swaps and are ready to offer swap to the desired customers.
For this they are required to quote the swap rates for paying and receiving a fixed rate
of interest for receiving/paying the benchmark variable rate. The other reason for
valuing the swap is for the purpose of cancellation of an existing swap. For reasons of
economy a firm may like to cancel the obligations or part thereof by paying or
receiving the value of the swap at that point of time.
Valuing Interest Rate Swap
As stated earlier, an interest rate swap consists of fixed rate cash flow and floating rate
cash flow in the opposite direction. At the time of inception of the Swap the present
value of these payments must be equal in the opinions of both the parties to the swap
else they would not agree to it.
Therefore, at inception the value of swap is zero implying that the present values of
cash inflows and outflows are equal and its aggregate flow is zero.
However, the circumstances would change after the swap is initiated, The value of an
interest rate swap at any time is the net difference between the present value of the
payments to be received’ and the present value of the payments to pe made. It
becomes positive to one party and is equivalently negative to the other party. This te]]s
how much cash the two parties must exchange to nullify the remaining obligations in
the swap.
From the valuation perspective a swap transaction may be interpreted in at least two
ways. It can be thought of either as a pair of bonds or a series of forwarq agreements
Any of the interpretation of the swap helps in its initial pricing ag well as itg Valuatio -
if and when one wants a premature closure. We take the pricing of SRR n,
methods by treating the swap as pair of bonds or as a series of foryway A y both
Swap as Pair of Bonds P
The' most co'rmnon mterprntanon nf interest rat.e SWaps 1s to consider the inflowg and
outflows of interest at periodical intervals equivalent to that of bon ds. In e !
nterest
0 the floating

Interegt and if one
following.

rate swap one leg of transaction is on a fixed rate and the othey leg is
0
rate of interest. We also know that if one owns a bond he recejyeg

issues a bond he pays the interest. Therefore, a SWap compriseg the
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1. The cash inflow equivalent to the interest on the bond owned

9 The cash outflow equivalent to paying the interest on the bond issued Interest rate
swap

Therefore, a swap is a pair of bonds—one issued and the one owned. A swap where
one pays fixed and receives floating can be viewed as combination of having issued a
fixed rate bond, paying the fixed coupon rate and simultaneously owning a floating
rate bond, recciving a floating rate as per the market conditions, as depicted in Figure.
While setting up the swap the coupon rate (the fixed leg receipts/payments) is fixed

in such a manner that the values of cash inflows and cash outflows are equal and both
the parties to the swap arrangement are in equilibrium, the net present value of the
cash flows being Zzero. This forms the basis of fixing the initial price of the swap
determined in terms of fixed rate of interest payable or receivable upon exchange of a
floating benchmark rate.

For Firm A in Figure the equivalent of MIBOR may be taken as 6%, at the time of
initiating swap. '

However, the interest rates are dynamic and the value of cash flows as determined

at the start of swap will not remain same as time elapses. The value of the swap will
depefii UpOr e behaviour of bond prices with respect to changes in the interest rates.
Following rules about bond prices may be handy while valuing swaps.

1. The value of fixed rate bond will increase with the fall in interest rates.

2. The value of fixed rate bond will decrease with increase in interest rates.

3. The value of floating rate bond remains equal to par value as coupon rate is aligned
with arket rates on each periodic payment of interest.

4, The yalye of floating vatebond changes subsgqpentito payment of each interest, if
the interest rate structure has changed since then, but again gets aligned to the par
value on the next payment of interest.

Since the change in value of the floating rate bond will only be nominal and
temporary (it changes only during the two interest payments), the value of swap
determined on the basis of difference in the present values of the fixed and floating

cos, 1S predominantly dependent upon the value of fixed rate bond.
599

1
The va
paymel’lts

Jue of the bond with fixed rate payments will be equal to sum of coupon
and the notional principal amount discounted at an appropriate rate. The

discount fate 0 be used for each coupon payment is known from the term structure of

interest rates.

Ml T e ey

P e T F
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Example:

Value of Interest Rate Swap

A firm had entered into a swap arrangement for a notional principal of Rs 1 crore with
a bank where the bank paid 9% fixed and received MIBOR semi annually. It has 3
more years to go and has just exchanged the cash flow. The 6-month MIBOR for the
next payment of interest was reset at 8%. Next day the markets exhibited a fall and the
6-month MIBOR fell to 7%s, leading the firm to believe that it is overpaying. It wants
to cancel the swap arrangement. How much should the firm ask the bank to pay to
cancel the swap deal?

Solution

The value of the swap for the firm is determined on the basis of discounted cash

flows. Since the rates have changed the discount rate used would be 7%; the prevalent

market rate. The value of the cash outflows on the fixed basis discounted at 7% is Rs
115.63 as shown below (see Table E).

Fixed leg payment - Cash outflow 9.00%
Present 12-month MIBOR 7.00%

Next Interest payment on floating rate 8.00%

Present Value of Cash Flow of the Fixed Leg

Months Years CashFlow DCEF at 7.00 %
6 0.50 . 4.50 4.42
12 1.00 4.50 4.35
18 1.50 4.50 4.27
24 2.00 4.50 4.20
30 2.50 450 T R
36 3.00 104.50 94.25
Present Value of Fixed Leg
115.63

The present value of the inflow at floating rate would be next interest, payment
known decided a period in advance plus face value of Rs 100 discounted at 7/a. This
amount works out to Rs 100.48 (see Table E):

—_—— — R S B e Y T R P VA e s
3 ; SR T S e —————
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Value of Floating Leg

Interest.to be received after 6-rn 4.00

Principz}l t o be received after 6-m 100.00
104.00

Present Value at 7.00% 100.48

The present value of the cash outflow is more by Rs 15.15 for a principal of Rs 100. If
the bank pays Rs 15.15 Takh for the principal amount of Rs 1 crore, the firm may exit
the swap. '

Counterparty Risk and Swaps

The swap rate of 8.34% can be interpreted as a weighted average of the floating rate
payments over the period of swap. It is like YTM of a bond, which equates all cash
flows o e pongis its price withga)single discount rate. The floating rate payments
oo gt PR e implied forward rates. The two legs of fixed and floating payments
are not equakibufitfic 2ecteasly of these payments become equal at the conclusion of
the swap deal The floating rate payments will be either more or less than the fixed rate
payments, depending upon the direction of the term structure of interest rates.

If the term structure of interest rate is upward sloping then the floating rate payments
will keep increasing with time. Initially the Toating leg will be smaller than the fixed
leg, and as the time passes floating rate payments start increasing and exceed the fixed
leg payments.

This is shown in Figure. Similarly, if the term structure of interest rates is downward
floating rate payments will be higher than the fixed leg during the initial

sloping, the

years of swap and reduce subsequently as shown in Figure. Eventually, at the end of

the swap the pay out on both the legs would be equal in either case.

R
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(0% e R T /
9% '
{ Likety defaull by
floating payer

8% b
= /l —

7o, (Likely defait -
“ By fixed
GaYehe

interest Rate %

1 2 3 4 5

Fioating | 6500% | 7.502% | B8.507% | 9.514% | 10.523%

Fixed 7.567% 75679 7.581% 7.567% 7.567%

Time (Years)

Swap Payment (Upward Sloping Term Structure)

ot} B

iinbya
JINDIANID

7% :
oo | Likely dRRUIC. T e g UEN e
Blloalng o e S T
i : L 1 71 .
e S : £ —m ™
% 5% =8 e
& % ; v\\kikefy defauit by
4t RIS oating payer
g 4% Hddadis . 3 payer
E %o _ £
3% | SO 4 oo
2% ; '
; 1 2 3 4 5
Floating | 6.500% | 5502% | 4.507% | 3514% | 2.524%
Fixed 5.565% 5.365% 5.365% . 5.365% 5.365%

Time (Years)

Swap Payment‘(Downward Sloping Term Structure)

A This has i‘rlnportfarift irhplicatiog with regard to counterparty risk in g swap deal.
In case of upwa_rd; slol?ip g (_te’rm .SjtfPCFUFC of inter'el:st rates, the fixed rate payer pays
more than what he .rgcgi’\‘/}cfs‘in ‘thexel;aﬂy part of t.he‘ swap. There is net cash outflow
irtrie IikiaL Years Of the awip doal A Rersa Haed wate payer is the only party likely
to default in the initial years. In the later stages of the swap the floating rate payment

FMH
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exceeds the fixed rate payments and h
ence the floating : g
default party. e floating rate payer is more likely the

The situation reverses if the term structure of interest rates is downward i
The intermediary faces default risk from floating rate "y ard sloping.
Yo fi . payer in the initial part of th
swap, while fixed rate payer Is more likely to default in the later stages olf) the s X
i i - wa
deal. The intermediary must take appropriate steps to contain this risk as it .
counterparty to both the parties in the swap deal serves as
Valuing Currency Swap
el G PHCE S swap on the same lines and principle as that of interest
swap, 1.. equating the value of cash inflows with the value of cash outfl st rate
cash flows are in different currencies, domestic and foreign and need to bOWs. These
i e
to the domestic currency. If the present values of cash flows of domesti converted
forei estic currency and
the swap, which pays domestic and receives foreign currency, is given b
Vs=Sx Vf-Vd B y
The initial pricing of the swap is sét.such that the present values of foreign and
: Py o

gn currency are Vd and Vf respectively, and the spot rate is S then the value of
ue o

domestic currency cash flows are equal, and the value of swap is zero. Th
i . The most

common currency swaps involve exchange of principal in the beginnin iodi
i : . , perl
payment of interest on predetermined interest rates at predetermined intervagl p (;) 1c
S, and re-

exchange of P
flows to know the worth of the swap deal any time subsequent to the contract
; , as spot

rates as well as risk-free rate change.
Any change in the term structure of interest rates in either of the currencies involved
‘ : Stest nvolve
or in the exchange rates causes disequilibrium in cash flow i
s, and imparts value t
o the

swap-

How the valu
Lxammple, Let (s gekite that Firm A has entered into a five-year swap where i
re it

receives Indian rupee 8% and pays US dollar at 40/s annually on the exchange of
e
Pri“Cipal amount of U3 $100 lakh when the exchange rate was Rs 45 per $ Assu?ni ¥
a flat term structure of interest the value of the swap at its initiation is zero as can I‘;g
e

m Table.
Jue of the swap is zero as one would expect because no deal would tak
' Tl Y e

rincipal at the end of the swap contract. We have to value these cash

¢ of a currency swap is determined can be seen through a simple

The initial va '
- any Of the party believes receiving less : e | 3
ce . g : aF and paying more in the given interest

hange rate scenario. Firms receiving and paying 1 »
B and paying ru

n both the currencies at th Tk 0 g peg/dollan must fol

i e current interest rates and exchange rates so a

pla
rate and €X&

equivalence 1

to enter int]o a swap deal.
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Initial Value of Swap
Rs (in lakh)

Rs Interest US $ Interest PV (Rs) PV (Us $)
Year and and Principal Discounted Discounted
Principal at 8% at 4%
1 360 4 393433 ) 3.85
2 360 4 308.64 ; 3.70
3 360 4 285.78 ; 3.56
4 360 4 264.61 | 3.42
5 360 4 245.01 : 3.29
5 4500 100 3,062.62 s 82.19
Total 4,500.00 . 100
Equivalent
domestic
currency @ Rs 128 ¢d .2 &
45/% : Ol |
Swap Value 2l yorl .. | 0

Structure of swap dealing for risk management n5 ;172 110 f ply

Swaps came into being to overcome the regulatory controls over capital flows across
borders when MNCs resorted to mutual parallel loans to fund their operations

overseas.

Later, when capital controls were removed they developed into full blown financial

products.

Swap may be defined as exchange of series of cash ﬂ0w§, based on a parameter, at
periodic intervals for a fixed period. When the cash flow is based on interest rates it is
called interest rate swap. When exchange of cash flow is based on exchange rates it is
called currency swap. In an interest rate swap one leg of cash flow is based on fixed
interest rate on a notional prin,cilpal, -while the other leg of the cash flow, called
floating leg, is based on a market-based floating rate. No principal is exchanged either

at initiation or conclusion of swap. Only differential of the cash flow is exchanged
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Interest rate swap can alter the complexion of nature of liability or asset from fixed
rate to floating rate or vice versa, without necessity of disturbing the original contract.
Interest rate swaps serve as hedging tool against the interest rate risk. Faced
with rising interest rates, a firm can alter the liability of a loan on floating rate to
fixed rate with swap entered with a bank without disturbing the original loan
contract. Besides working as a tool to hedge against the interest rate risk, a swap has
potential to save funding cost. This is due to the fact that different firms have unequal
credit spreads in fixed and floating markets for borrowing. The differential in the
spread, referred to as comparative advantage, can be utilized for the benefit of two
firms to reduce borrowing cost.

A swap normally requires exact matching of needs of the two counterparties in terms
of amount, maturity, timing, and periodicity of interest payments which are difficult to
fulfill and constrain the development of market. Another drawback is that swap give
rise to counterparty risk. Banks, by acting as a facilitator, provide the much needed
depth to the swap markets. They also fill the gaps in matching needs and act as
counterparﬁes to a swap transaction. The ready market of swaps provided by banks

also makes entry and exit from swap easier.

Currency swa
transform  the assets/liabilities from one currency to another, hedge against
0

ps have same applications as that of interest rate swap. They can be used

t

hange rate risk and reduce funding cost for MNCs raising funds in different
exc b=)

currencies. Unlike interest rate swaps where no principal is exchanged, in currency
swaps the principal amount is exchanged at initiation of swap and re-exchanged upon
its rermination- During the swap the interest rates, either fixed or floating, are
exchan ged in two different currencies.
At the initiation of swap the value of the swap is always zero as the present values of
he twO opposite legs are equal. The value of the swap is determined on the basis of
F e et Tate scenario in interest rate swaps. While the cash flow of the fixed leg is
mtewn in advance, the payments on the floating legs are decided only one period in
ija nce and are reset at periodic intervals. Changing interest rate scenario creates
a

jue. For valuation the swap may be either treated as pair of fixed rate and floating
alue.

o e B T T o e R o S ot
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rate bonds or as series of forward agreements, The value of swap would be dependent
upon the term structure of interest rates.

Besides interest rate and currency swaps, many other swaps are possible. When
commodity price decides the cash flows it is called commodity swap. Equity returns
decide the cash flows in equity swaps. Innovations in the field of swaps are
continuous and newer products are being developed from time to time. Being an OTC
product the modifications in the terms and conditions of the swaps are aplenty.

Solved Problems

1. Changing Nature of Asset from Floating to Fixed Rate

Cash Rich Ltd (CRL) has invested Rs 50 crore in market linked securities providing it a
current return of 8% with current MIBOR of 7.50°Io. Of late, yield in the market have started
falling adversely affecting the income of CRL. It needs to protect the same. Professional
Bank Ltd, CRL’s banker has offered a 3-year MIBOR based swap with rates at 7.30%-7.40%.
Should CRL accept the swap what income can it lock-in for next 3 years?

What would be the advantage of the swap? Depict the swap arrangement.

Solution

CRL has current income at 50 bps above MIBOR currently at 7.50%. Since MIBOR is likely
to fall, it is advisable for them to accept the swap with the bank. The swap arrangement is

depicted below (see Figure).

MIBOR P Rk

MIBOR + 0.50% b
el Cash Rich Lad Professional Bank

™ F.30%

CRL can receive fixed rate and pay MIBOR. The bid rate of swap (7.30%) would be
applicable.

The income for CRL would be = MIBOR + 0.50% + 7.30% - MIBOR = 7.80%.

By entering swap with the bank CRL may transform the asset from floating rate to
fixed rate. In case MIBOR falls to less than 7.30% CRL would have the benefit of the
swap.

By entering the swap CRL does not need to alter its investment portfolio.
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