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STRUCTURAL SURVEY

WHAT TOOLS SHOULD investors use 1o assess the risk in different
types of siructured notes and to assess how efficiently they are priced?
Sumitomo Bank Securities’ Scott Peng, co-author with Ravi Dattatreya
of The Structured Note Market: The Definitive Guide for Investors,
Traders and Issuers, says investors have long relied on duration to
measure risk in the fixed-income market. But while this is an easy
measurement fo understond, it is, perhaps, too simple to onalyse
structured notes. After all, it assumes a parallel yield curve shift (to
cllow comparison of notes across different maturities). Clearly, such
an assumption will not measure any impact of yield curve steepening
or flattening on the value of any note.

Peng recommends Key Treasury Rate Duration {KTRD) analysis.
The concept of Key Rate Duration was first developed by Thomas Ho!
and measures the change in the value of o note with respect to a one-
basis-point change in a particular key rate. Ho used the zero Treasury
rates as key rates, so the risk of a nofe is expressed not as o single
number but as @ graph showing the durational risk with respect 1o
individual zero rates of different maturities. KTRD extends the concept
by using the components of the Treasury curve as the underlying key
rofes. “This makes the risk anclysis of structured notes much more
inhitive,” explains Peng.

He recommends breaking down the risk of a structured note into
two parts: o discounting component and an index component. The
former describes the duration of the note with respect to the
comparable maturity Treasury rate (eg, the five-ymar Treasury). It is
present in all fixed maturity notes (structured and unstructured) and
decreases os the note malures. The index component of risk includes
cashflows that are indexed to any rale - such as coupons linked to
Constant Maturity Treasury {CMT).

KTRD analysis requires identification of, first, the discounting and
index components of risk, and, sacond, of the key Treasury rates
which correspond fo them, bearing in mind that each risk component
may contain more than one relevant key Treasury rate. Next, the key
Treasury rate duration of the note {as defined by a change in present
value with respect to o one-basis-point movement of each rote} is
calculated. KTRD risk analysis can then be represented visually by
plotting the net KTRD of a structured note over a KTRD maturity
spectrum.

Consider, for example, o five-year US agency structured note with
o quarterly coupon of five-year CMT - 1.90%. Using KTRD analysis,
Peng says this note has o net negative duration of —&.1 in the 5.25- fo
10-year Treasury sector, and o net positive duration in the zero to five-
year Treasury sector. These characteristics result in the note
performing well in o yield curve sleepening environment ond fosing
valve in a flattening one. If such analysis were performed on this and
other similar structured notes, Peng says that investors would have a

1: Structured note price analyses

Ceflable fixed floater note investor’s choice FRN
Issver: US agency Issver: US agency
Maturity: 2 years Maturity: 3 years
Coll dote: 1 year Rese! frequency: Quartery
Coupon before call dote: 3-month Guess frequency: Quorterly
libor + 0.10% Provisional coupon: 3-month
inclex: 3-month Libor libor + 3.50%

Index: 3-month Libor

Quoted margin: +0.10%
Quoted margin: +3.50%

Day count: Actual/360

Reset frequency: Quarterty Day count. Actual/Actuol
Payment frequency: Quarterly Reset frequency: Quartery
Coupon after call date: 7.25% Payment frequency: Quarterly

Foyment: Annual Range widh: 100bp

Doy count: 30/360

25

betier understanding of the polential impact of changes in the shape
of the yield curve on the price of some of these notes, suct as CMT
Aoaters.

Duration analysis that takes into account non-paralle! s ifts in the
yield curve is just one form of risk analysis that should be (lone. lzzy
Nelken, president of Super Computer Consulting, stresses hat
dissecting structured notes info their component building b ocks is
another way fo evaluate the investment merits of any struct sred note.

The building blocks of any siructured note typically include o
Roating-rate note (FRN) embedded with various derivative =onfracts
such as options (caps, floors or something more exotic) an | swaps. A
siroight corporate floater, for example, has periodic coupc ns whose
values are tied to the level of some index. The holder of this security
will receive a payment every three months. The level of the payment is
computed by examining the three-month Libor rafe ot the b rginning of
tha:, three-month period and adding o marketleve! spread of, say,
25bp.

In buying @ structured note and ony Rooting-rate note, ¢loy count
conventions determine how accrued interest is calculated. The most
widely used are Actual/360, Actval/Actual and 30/360. The most
popular, Actual/360, means that interest accrues each mo ith based
on the actual number of days in that month. However, it is . 1ssumed
that there are only 360 days in a year.

Many popular indices can be used to calculate the valu: of o
floater. Libor is the rate ot which international banks offer f. ploce
deposits with each other. Maturities range from overnight ¢ one year.
This index is sensitive to the credit rating of the banking ind isiry. Libor
rotes go up when bank credits are deteriorating.

CMT is also popular. It represents the yields on various
outstanding Treasury bonds, which are collected by the Fedsral
Reserve and published. Dato is collected ond yields publish «d for
one., iwo-, three-, five-, seven, 10, 20- and 30-yeor Treosuiy bonds.

Prime rate, another popular reference index, is the averc ige rate
banks charge their most creditworthy customers. The Federa! Funds
rate, in contrast, is the average rate paid out by the lorge bonks for
overnight funds.

Risk pulled a couple of term sheets randomly from the market for
analysis by Nelken 1o see how different structured notes may’ or may
not be foirly priced. For example, a caliable fixed floater ter m sheet
(see table 1) hos the holder selling an embedded interest rat» cap to
the issuer and receiving a higher yield in return. This type of security
pays an increased floating-rate coupon for the first year. If t e issuer
does not call it after the first year, it converts into o fixed-rate bond. In
a nutshell, the risk/reward profile of this note depends on hc w fairly
the embedded cap is priced by the dealer.

The value of caps {or any options, for that motter] depen:ls on the
following five variables: time to expiration, the current leve! of the
reference index, the strike level, the volatility and the riskfree interest
rate. As with standard options, being long o cap or a floor iinplies
being long volofility since their value increases as volatility g >es up.

How efficiently was this deal priced? To value it properly Nelken
notes that an investor must look at a) the value of o one-year floating-
rate note (FRN) and b) o one-year cap beginning in one yeo with o
7.25% strike and compare them with ¢} investing in a collab e fixed
floater. Nelken says that the foliowing relationship must hold: ¢ = a - b.
In other words, owning a callable fixed floater is equivalent {5 being
long an FRN and short a cop.

It is easy to see this from the issuer’s point of view. If, in cne year,
rates are below 7.25%, the issuer will not use the cap (b). in other
words, the issuer will refinance his debt ond call the bond (c). On the
other hand, if rates are above 7.25%, say 8%, the issuer will use the

} Thomas Ho, Key Rate Duration ~ A Mecsure of inkerest Rote Risk Expaswre, Jc urnal of
Fixed Income, Septembar 1992
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cop (b} for he will want to borrow money at 7.25% rather thon 8%.
Thus, the bond (¢} will not be calied and he will be able to borrow at
7.25%.

Nelken analysed this rate using o volatility assumption of 15%, the
market volatility level when the note was offered. In that case, the
price of the cap was about 65bp (using basic option pricing). A
regulor FRN issued by o US agency might pay Libor - 0.10%, so the
issver is only paying 0.20% for the cap even though it is worth
0.65%. For this reason, Nelken concluded that this bond was
expensive and not a good investment opportunity.

Nelken also analysed an investor's choice FEN, o populor
structured note which uses a different pricing method [see table 1).
This type of security pays a conditional coupon. Investors are asked 1o
guess the level of Libor in the upcoming period. If successhul, they
receive a high coupon. If Libor falls outside the range, they receive
nothing. Interest guessing is performed quarterly. This security is
available ot several other range widths and margins. It is also often
available with a daily accrual of interest. in other words, interest is
#arned every doy that the index is within the range.

Investor's choice FRNs are sensitive fo volatility and 1o the level of
the index. When either the index level or the volatility is high, it is
difficult to guess the level of the index within the prescribed band.
Howaever, when both the index and its volatility are low, the
probability of guessing the index rises and so does the expected
payout.

Nelken points out that investors can use the value of futures
contracts fo centre their guess every three months. But what is the
probability that the investor will guess within the 100bp band, given
that three-month Libor is 5.6875% and volatility is 15%¢ To answer
this question, the investor needs a statistical model of Libor, argues
Nelken. While mony such models exist, for iliustration purposes, he
suggests that one possibility would be to assume that Libor behaves
according to geometric Brownian motion. In this model:

AL = plAt + olz/at

The variable AL is the change in Libor, L, in @ small interval of time,
At, and z is o drawing from a standardised normal distribution {ie, @
normal distribution with a mean of zero and a standard deviation of
1.0). The parameter p is the drift rate of Libor and the parameter G is
the standard deviation.

From this, Nelken generates the following equation:

olzVat = 0.5%

Plugging in assumptions about Libor and its volatility, Nelken
solves the equotion for 2, which equals 1.172161. He says that the
probability of making a correct guess is given by N(z) ~N{~2z)=

ixzy (delken,
presi lent of
Supe ' Computer
Consilting: “The
risk/i sward
chare cteristics of
many of these
notes are so
differ int that you
must levelop a
methdd to price
their i ndividual
parts'’

2*N(z) - 1 where N(z) is the cumulative normal distributior: function. In
this example, the value is 0.758868. This means that ther » is about 0
75% chance of guessing correctly.

From this information, Nelken says that the expected ¢ oupon of
this instrument can then be computed - see fable 2. The e tpected
coupon is thus 6.972%.

Thus, under current market conditions, Nelken argues hat this
structured note looks quite attractive. He olso says that inv :stors con
conduct some scenario analysis assuming different Libor rites and
volatilities as shown in table 3. The horizontal axis is the ¢ ssumed
level of Libor and the vertical axis is the volatility. The numbers in the
cells are the expected overage coupon. They are italicisec in red
when Nelken says that an investor could expect the investir’s choice
structured note 1o outperform the normal FRN,

The moral of Nelken's dissection of these two structure:| note
deals? “The risk/reward characteristics of many of these n tes are so
different that you must develop o method to price their individual
parts,” he says. “Only then will you know if any particular note is
fairy priced.” m

2. Calculating the expected coupon

No. of corect guesses Average coupon  Probab lity
12 9.1875 3.647%,
11 8.4219 13.90€%
10 . 7.6562 24.306%

3. Scenario analysis for investor’s choice FRN
3.1875% 3.6875% 4.1875% 4.6875% 5.1875% 5.6875% 6.1875% 6.6875% 7.1875% 7.6875% B8.1875%

1200% 663%  702%  733%  757%  275%  787%  796%  B.O2%  8.06%  6.07% . 808%
12.50% 6.61%  697%  720%  747%  7.62%  772%  779%  783%  785%  765%  785%
13.00% 6.58%  6.92%  718%  7.36%  749%  7S57%  7.62%  7e4%  765%  7e4%  7.63x
13.50% 6.55%  6.87%  710%  725%  736%  742%  745%  74e%  745%  7.a4n v 41x
14.00% 6.52%  6.81%  70I% 71X 722%  727%  728%  7.28%  7.26%  724%  7al%
14.50% 6.48%  675%  692%  7.03%  7O9%  712%  7.12%  Z11%  7.08%  705% 702t
15.00% 644 668%  6.83% . 6.92%  696%  697%  69%  694%  691% 687  689¢
17.50% 6.20%  632%  6.36%  636%  634%  629%  624%  619%  613%  6or%  607¢
20.00% 591%  593%  590%  584%  S578%  S570%  5.63%  556%  549%  54%% 5364
22.50% 5.60%  555%  S47%  538%  529%  520%  511%  503%  49s%  485%  4.82¢
25.00% 520%  5.19%  S50B%  497%  AB6%  AT76%  AST%  ASY%  451%  44d% 4381
27.00% 4.99%  4.86%  473%  460%  449%  439%  429%  421%  414%  407% 401
30.00% 471%  456%  441%  428%  A17%  406%  397%  389%  182%  375% 369
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