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Not Fit All

e derivatives market is huge by any account,
‘withan estimated size of morethan onehundred

rillion dollars! A market this large invites
scrutiny under ordinary circumstances, but times are
hardly “business as usual”. Today’s watchword is
information. Financia market participantswant better
quality informationinlarger amountsand they want it
now. Corporate misdeeds and black box investing has
led to unhappy investors seeking redress through the
courts as their portfolios have plummeted in value.
Policy-makers have been busy too.

New regulations have put derivatives at center stage,
all of which entail more information gathering about
these productsand how they areusedto minimizerisk,
enhance return, raise funds or synthesize securities.
Summary of Statement No. 133, Accounting for
Derivativelnstrumentsand Hedging Activities, extends
earlier accounting standards by requiring publicly
traded companies to regularly value any financial
instrument that meets the
definition of a derivative.?
This is in addition to the
Securities and Exchange
Commission’s disclosure
requirement that companies
with a market capitalization
larger than $2.5 billion must
provideriskinformationabout
“market risk sensitive
instruments.”® Corporations
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arenot alone. Banksface challengesin
the form of the new Basel Capital
Accord, much of which involves the
proper estimation of risk as a way to
determine statutory capital amounts.*
Additionally, the Sarbanes-Oxley Act
of 2002 setsforth awide array of rules
that affect publicly traded firms that
use derivatives.® Even closely held
compani esand non-profit organi zations
are evaluating whether they should
comply with this new legislation even
though they are not obliged to do so.
Clearly, understanding how to
value instruments that “derive” their
valuefrom someunderlying assetisan
important topic for investors, regula-
tors, attorneys and managers alike.
Climbing thelearning curve, however,
is easier said than done. Derivative
instrument valuation is a complicated
business that requires a solid under-
standing of themany factorsthat deter-

A Letter From Our Managing Directors

Dear Friend:

Derivative valuation has received significant attention
in recent years from regulators, attorneys and academics. In
particular, publicly traded companies must regularly value their
derivative instruments. The valuation is typically complex.

Wearefortunateto have aleading derivatives practioner/
scholar present her insights about the difficultiesinherent in their
analysisandvaluation. Dr. Susan Mangiero CFA, FRM haslucidly
laid out the problemsassociated with using aplain vanillaapproach
tovaluing all derivatives. Each derivativeisdifferent and requires
different modeling.

Fortunately, there are tools to handle the myriad com-
plexities encountered in derivative modeling. Dr. Mangiero de-
scribesthe nature of some of the derivative characteristics making
their valuation both interesting and complex. Because of her
wealth of experience and ability to articul ate theissues, she makes
clear numerous factors which must be resolved in derivatives
litigation.

We hope you find her work both useful and stimulating.

. ; g i Best regards,
minefair value. Animportant first step
isthesel ectionof anappropriatemodel.
. Isro.e ‘
Model Selection Allen Michel Israel Shaked

Derivatives comein all shapes
and sizesand no one model can possibly work al of
thetime. Thepartia list showninthefollowingtable
hints at the problems associated with the “one size
fits all” concept. The variety of derivative instru-
ments mandates the use of different models for
different situations. The model used to value a
commodity forward is completely different from
that usedtovaluean equity swap. Evenwhenderiva-
tives can be classified similarly, valuation model
selection is still not a straightforward task.

Consider two options: awarrant issued by a
closely-held company and the option embedded
within a callable bond that givestheissuer theright
to buy the bond back before its origina maturity
date® The Black-Scholes option-pricing model
provides one way to value the warrants as long as
adjustments are made to reflect the fact that the
warrant does not trade in an established market.

Unfortunately, the assumption of aconstant interest
rate makes the Black-Scholes model a poor choice
for valuing the callable bond option.

An alternative is to use amodel that recog-
nizes the possibility that interest rates can move
around over time. With something known as the
lattice approach, an analyst starts by forecasting
interest rate scenarios for each time period during
which the bond is outstanding. The future expected
interest ratesarethen used to valuethe callable bond
on each coupon payment date. The process is re-
peated to generate a value for the option-free bond.
The fina step requires finding the value of the
embedded option as the difference between the
option-free bond and the callable bond.’

Importantly, both situationsinvol ve options
but thevaluationiscompletely different becausethe
options are themselves different. The warrant is a



call on equity and
assumes stable in-
terest rates. The
callable bond op-
tion is quite sensi-
tiveto interest rate
movements and
must be priced ac-
cordingly.

" ...the Sarbanes-
Oxley Act of
2002 setsforth a
wide array of
rulesthat affect
publicly traded
firmsthat use
derivatives."

Model | mplementation

Identification of an appropriate method is
just thebeginning. Implementing themodel requires
care in evaluating inputs. What frequency of data
should be used? Will valuation estimates be consis-
tent across different data vendors? Will the input
form affect the outcomeand, if so, what isthelikely
result? s the data stable over time? For more com-
plicated valuations, the objective will guide the

Derivative Instrument Categories

rity. Thefirst task isto simulate a sufficient number
of interest rate paths for all time periods until the
bond matures. The output from this first model is
used as an input for a second model. The goal isto
project future cash flows that reflect prepayment of
principal when rates decline. Complicating things,
the prepayment rate depends on multiple factors
such as changesin interest rates, population mobil-
ity, household disposableincome, economic expec-
tations and overall financial market health.

The process does not end after running the
second model. The present value of the expected
cash flow outputs are then calculated using the
interest rate pathsfrom thefirst model. Theresultis
aset of discounted cash flow totalsthat aretypically
averaged in order to estimate today’s value of a
particular mortgage-backed security. Inaccuracies
can arise from aflawed interest rate model, a poor
prepayment model or both. Either way, trouble
looms.

Evenwithinagivenasset class, thevauation
analysisdependson the characteristics of theunder-
lying security. For example, the option that gives
homeowners the right to prepay their mortgage

Forwards Futures Options Swaps
Commaodity Commaodity Commodity Commodity
Currency Currency Currency Currency
Credit Equity Credit Credit
Equity Fixed Income Embedded Equity
Fixed Income Index Equity Fixed Income
Swaps Futures Fixed Income

Options on Futures

tradeoff between precisionand computational costs.
An average or range may suffice for purposes of
regulatory compliance or assessing legal damages.®
Other situationscall for apoint estimate. Thismight
occur if thederivativepositionwill besoldor, if used
tohedgesomething el se, it must beadjusted for size.

Sometimes the inputs themselves must be
modeled. When this happens, valuation of the de-
rivativeinstrument will be based onwhat isreferred
to asanested model. Consider theexampleof apath
dependent bond such as a mortgage-backed secu-

wheninterest ratesfall doesnot affect all mortgage-
backed security valuesin the sameway. A Collater-
alized Mortgage Obligation that consists of princi-
pal andinterest paymentswill belessprice-sensitive
to early payments of principal than isthe case with
an Interest Only (“10”) strip. When the outstanding
principa on underlying mortgagesfalls, interest on
that debt will likewise fall and thereby reduce the
dollar cash flows associated with the 10 strip.



Aggregate Contractual Obligations’, 17 CFR Parts 228, 229 and
249. See http://www.sec.gov/rules/final/33-8182.htm.

8 An embedded option cannot be sold separately from the host
security.

” A callable bond represents a portfolio consisting of along
position in an option-free bond and a short position in acall. This
reflects the sale of acall by the investors to the bond issuer.

8 Even compliance-related valuation will vary since not all
regulations require the same thing.

9 Mangiero, Susan M. “Financial Model Risk Looms Large”, The
Investment Lawyer, Volume 9, Number 11, November 2003, pages
16-21.

10 Mangiero, Susan M. “Model Risk and Valuation”, Valuation
Strategies, Volume 6, Number 4, March/April 2003, pages 34-39.

Model Risk

Derivative instrument valuation is a time-
consuming process that requires care in selection
andimplementation of amodel. Therisksassociated
with a bad or ill-fitted model can be costly, some-
timesin themillions of dollars. Low valuations can
resultinadditional tax liabilitiesand penalties. High
valuations might cause a potential buyer to walk
away. When a model is being used in court, the
consequences are just as dire.®>® Model resultsthat
fail to meet rules of evidence can be devastating for
the attorney who hired the expert witness. The
solution isto carefully consider alternative models,
the objective at hand and the risk-return tradeoff
inherent in what is being valued.
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 According to the International Swaps and Derivatives Association,
interest rate and currency notional amounts outstanding approximated
$98.8 trillion at year-end 2002 with another $4.59 trillion in default
swap and equity derivative outstanding amounts.
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2 Summary of Statement No. 133, Accounting for Derivative
Instruments and Hedging Activities, issued in June 1998, “requires that
an entity recognize all derivatives as either assets or liabilitiesin the
statement of financial position and measure those instruments at fair
value.” Go to www.fash.org for more information. On April 30, 2003,
the Financial Accounting Standards Board issued Statement No. 149,
Amendment of Statement 133 on Derivative Instruments and Hedging
Activities.

8 See http://www.sec.gov/divisions/corpfin/guidance/
derivfag.htm#risk.

4 See http://www.bis.org/publ/bchsca.htm.

5 Securities and Exchange Commission,“ Disclosure in Management’s
Discussion and Analysis about Off-Balance Sheet Arrangements and
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