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How to Use OAS1

(Once you enter OASI <Go>, the Option-Adjusted Spread Analysis screen
gppears, where you can calculate values for the early redemption features
for the selected security., You can also determine the hond’s performance g
given changes in credit and/or volatility, or determine whether the

selected bond”S embedded option 15 rich or cheap.

[Move your cursor to the highlighted field(s) and enter your values, then
press <Go>. 0OAS1 automatically recalculates your assumptions.

NOTE Z k:.;TﬁUf
- Enter 1 <Go> to displau tthe OAST Saved Assumptions Window] where you can

change the Yield Adiustment Method.,

~ Enter 2 <Go> to display the Yield Curve Customizatiaon windpw, where you
can enter Yield rates, display Spot or Foruard Rates, and select a §tanaarg
or Expanded Curve,

- Rnter 3 <Go> to display the Yield Spreads window, where you can enter

yield spreads.
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(Hou)t Determine a Bond’s Performance Given Changes in Credit and/or
Volatility

Etnm the Option-Adjusted Spread Analusis screen, enter your values in the
highlighted Yolatility and Spread fields, then press <Go> to aufomatically
recalculate your assumptions.

Australio 61 2 D777 G600 Brozil 5511 5049 4500 turope &4 T 7330 /500 Germcny 49 69 970410
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(E;@ to Determine Whether Your Bond’s Embedded Option is Rich or Cheap

Frum the Option-Adjusted Spread Analusis screen, enter _your values in the
highTTghted Price, Volatility, and Spread flelds then press <Go> to
gutomatically recalculate your gssumptions,
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Option-Adjusted Spread Analysis Screen

_The_rurrent market information for the bond appears helow the header. The
Market Quote screen, O, displays further information. The following
sections also appear:

- Calculate POY Sectian

- Customize Section

- Redemption Schedule Sectian
- Methodology Section

Model Sectian

Australia 61 2 D777 BEOQ Brozil Doll 5048 4500 rope 44 20 7340 7500 Germany 49 69 920410
Hong Kong 852 2377 6000 Japon Bl 3 3201 BSDD Singapore 65 S212 10CIEI u.s. 1 212 319 EDDG Copyright 2005 Bloomkeryg L.P.
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PN

C

L -
:‘Calculate PD;—EEE;EIRT:)

Depending on the security you select, some or all of the following
information may appear:

o
Calculgte (P,0,V):

The value that calculates. The dropdoun menu displaus a list of choices,

Kememb
C::j%;:;;;iégfculate the Price [P], the calculated value indicates where the T Ayl

bond shoyld be trading given a spread to the yield curve speciflied in the

.

Lurve tield,

Price:
The ask price of the bond. The Price Provider Search List screen, PCS,

O

displays further information on changing your pricing source.

0as (bp):
The option-adjusted spréga:>in basis points (bp). OAS is a methodal ooy

700

Ssing option-pricing techniques to value the embedded ngtinns risk
o r Furope o9 2 Termany 45 63 520410

£ 10 ozl ]
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component of a bond’s total spread. Embedded options are call, put, or sink
features of honds. This represents the incremental return due to credit

risk.

Remember%

lhe option-adjusted soread is not derived from one point on the curve, hut.
to a series of rates that coincide with the potential cash flous of the
bond to maturity.

p—
ﬁFud Strikei )

Appears only when the Black Swaption model is selected. The projected
At-the-money foruard colpom Tor tThe term remaining on tRE Bonds from the

call date.

]
ChTH _YolD>
Bppears only when the Black Suaption model is selected. The current
interpolated at-the-money implied Suaption volatility matching the

Structure of the bond.

B |
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Ap nly when the Black Swaption model is selected. The volatility
fobtained by applying an adjustment factor (comBining DAS-Adiusted Forward
Par uleld and Coupon rate] to the base volatility, determined from ask,
bid, or mid price.

Lo
se Skew Adj Vol!
ppears only when the Black Swaption model is selected.(;;§>indicates that
the Skew Adjusted YolatiTity is used. Lhe Calculations section oF this

i isplays further informati ATM Yol adj ed tor skeuness.

C’!Eiaii'litb )
Aopears when the Loanormal T17, Normal Mean Reverting [NJ, or Lognorma!

ith Mean Reversion [R] models are selected. For the Lognormal [L] and
fognormal with Mean Reversion [R], this is the annualized volatility of the
Short rate, 1n percentage terms. fOr NOFmal Tean Reverting LNJ, this 15 the
Bnnualized volatility of the short rate, in absolute terms, These determine
g amount of future interest-rate fluctuation.

(:*Remember*)
e led volatility va taxable fixed income securjities are

“fAustralio 57 razil 55 4 uropa B many 920
Hong Kong 852 2377 6000 Japon Bl 3 3201 8900 Singapore 65 6212 100D U.S. 1 212 213 2000 Copyright 2003 Bloomberg L.P.
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calculated from your default settings in the Volatility Default Settings

runction, SWYV, while the Implied volatility values for mynicipals are from
various municipal Fair Market Sector Curves, FMC,

CusipsID)
The 5IP or Bloomberg identification number for the security.

| —————

(:D tion Px Value!

he opfion price value is the present velue of the option, in price points.
For callable bonds this | positive value that represents the theoretical
cost of huuing back the(call)optiaon(s] that the investor 1s short. Fordou
options this Is a negative value that represents the amount an investor

Lould he pajid for selling the long put option back to the issugr. lhe_
Calculations section of this guide displays further information,

number to the option value. Houwever, there are cases in which embedded
cinks act like partial puts and contribute negative option value. For
example, if the bond has an embedded call worth $3.00 to the issuer and an

a iy Brozil 5511 3048 4500 urope Germany 49 63 920410

1o 61 2 9777 HE Europe 94 20 2330 700
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embedded put worth $2.00 to the bondholder, the Option Yalue is reported as
F1 00 (83 - $2).

Geettle;
The date securities must he delivered and paid for to complete a

transaction,

Qegad
fippears when either the Black-Derman-Toy [R], 1, _Naormal Mean an Reverting [NI, or
Lognormal with Mean Reversion [R] models are selected. The option price

change_ger a 1% change in volatili g

C:SQ_‘ad {amuunt} bp vad>
A comparison of the basis point (bp) spread to the benchmark goOvErnment
band. The number of years until maturity, ticker sumbol, coupon, maturity,

ﬁ:E:Etlgg, and yiel rk_government baond appear.

7%&5 %Eé@é;;;;:i>
g compare the selected bond apainst & benchmark based on maturity instead

[

[of_duration ger 0ASL M <

ustrali Europe Ad 20 7330 rad0 Germany 49 88 320410
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<::- Customize Section

Depending on the security you select, some or all of the following
Intormation may appear: - -

e

Cunizry <18 By

The cturve code, name, and its settlement date used in the analysis. A

g;EEQQMLJMuuLdiSplgggga list of curves.

the entire curve. You can changg
Ing%aralleDyield curve ghifts. To

enter 2 Eﬁu> far

far_the Yield Customizatiog windouw,
el

The yields corresponding to the curve you select.

jelds _in the Yield Curve Customization window interpolates

points from the remajning values.

Austrelic 6 S577¢ BEUL Bruzil © 2 4500 urape 44 20 £330 7500 Germyny 49 63 920410
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—

Spread:’

Appears when the Lognormal [L1, Normal Mean Reverting [N], or Lognormal
ﬂ?%F'HEE?FE@GEFETEH‘IE]HEEH§T§'EF§7§§TEcted. TRE Interpolated spread to the

yield curve specified in the Curve field,
_—-——/-\__-N\_""—_\"__"—“\-

—

YlquIp

Pepears when the Black-Derman-Toy [B] model is selected, he full

(zero-caupgn) uield volatility curve,

TAustralia 61 2 8777 0B Brozil 5511 3049% 4500 Europe 44 20 7330 7500 Germony 45 65 920410
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< - Redemption Schedule Sectig

Depending on the selected security’s redemption schedule, the following

i

q

nformation appears in the lower left corner of the page:

(Call Schedule:

Appears only if the bond has an embedded call option. The call schedule
contains the security’s redemption schedule, dates and prices, and includes
only those calls falling on or after the settlement date.

"""

Put Schedule: ))

fippears only if the bond has an embedded put option. The put dates and
prices. The put schedule includes oniy those puts falling on or after the
settlement date,

(5ink Schedule!
Fppears 1f the bond has an emhedded sinking fund provision and

displays the sinking fund dates and amounts. The (Call/Puts/Sink} Schedule
Screen section of this guide displays further information.

TAustrolic 61 2 D77 BED0 EBrozil 5511 3043 4500 rope 4% 20 390 7300 Germany 49 69 920410
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-{Hbthudnlugg Sectian|

The section in the middle of the screen displays & comparison of several
gnalyses using different methodologies, The following methodologies appear:
[1AS Method:

he UAS calculations taking into actount all embedded options. A yield does
not appear hecause DAS considers all possihle redemptions simultaneously,
making it impossible to define A single yield, Ihe spread appears in the
UAS (bp)] field.

Jption Freeq
he yield of the security if all options are remaoved. It is assigned a

price by adding the values in the Price and Option Value fields. This price
is then converted to & yield-to-maturity, which appears in this calumn.

—

—

L‘fl%ernemher‘*E
The spreads in this section represent the interpolated yield spread to the
selected yield curve that appears in the Customize Section to the right,

TRustrolia 577 rozil Dall 2049 4500 Europe 44 20 7330 7=00 Germany 49 £9 920410
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To {Put/Call/Maty}l on {date}:

Traditional cash flow analysis is applied to one of several possihilities,
depending on the situation. The specific case is described at the top of
the column as To Call for callable securities, To Put for putable
securities, or To Maty for sinkable secur1t1es Typically, this column
displaus uleld to the refunding call date. If this date precedes
settlement, the column displays uield-to-next-call. If puts are present, a
decisian rule determines uhether to display yield-to-put or yield-to- call

To Mius
The analysis of the hond as if it were a bullet trading on a
yield-to-maturity basis,

The following pricing and sensitivity measures also appear:

Y1d:

The uield of the bond,

Sprd:

The spreads in this section represent the interpulated yield spread,

Australia 61 2 9777 BGOQ Brozil 591l 3085 4500 Evrcpe 99 20 7430 /500 Germun 49 65 920410
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compared to the selected yield curve that appears in the Customize Sectian
to the right, The spreads calculate the appropriate yield (to
faturity/Call), then subtract the interpolated yield that corresponds to
the maturity/call date of the bend being analyzed,

[ Dur: ]

The percentage price change of a bond for a given change in yield. The
higher the modified duration of a bond, the higher its risk. The
Calculations section of this guide displaus further infarmation on Ad/Mad

Duration,

Riski)
A measurement used by Bloomberg to indicate price sensitivity given shifts

in _interest rates. Risk is 100 times the price value of a basis point

change in yield.

The rate of change —uf durationjas ylelds change. A bond exhibits positive
convexity when its price rises mare Tor a downward move in its yield than

its pric ' for an equal upward move In {ts uield. The Lalculations

ustralia 7 B ot Lernany 49 69 920410
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section of this guide displauys further information an canvexity,
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- Mode] Sectlgﬁl

The fallowing information appears:

HDdETa

The model you choose indicates the method of determining and predicting
future interest rates. NS a point of reference, Bloomberg Tair value (RFY)
calcuiations use the Lognormal [L] model. The Calculations section of this
guide displays further information on different models.

nce you select a model tupe, the following information may appear:

&
[Mean Reversion Spepdi]

Rppears only for the Narmal Mean Reverting [N] and Lognormal w/Mean Rev [R]
models. The mean reversion speed is the farce with which short-term
interest rates are pulled back to normal levels in the event they deviate
from such levels, '

For (example) during the ERM crisis of 1993, certain Scandinavian overnight
i jumped above 500%, but this situation did not last for mogre than a

ustrolia 1 erocny 49 920410

razi urope
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few days. Mean reversion attempts to model the empirically observed
tendency for rates tn move bac e levels. The mean reversion

cpeed is Bpproximately the fraction of the deviation that reverts to the

implied foruard rate anpually. The tupical range for this parameter is
between 0.001 (& negligible amount of mean reversion) and 0.1 (& large

amount of mean reversion),

Fxercise Premium!

Fppears only for callable securities. Since there are some costs associated
ith calling a bond, uou can provide a dallar value to the amount that the
call must be in-the-money before the issuer exercises the call. Internally,
the model adjusts the call schedule by adding the exercise premium to the
call strike prices.

Australia 61 2 S777 BEOD Brozil ooll 2049 4500 Europe 44 20 /330 7300 Germony 49 63 320410
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PDAS1 Saved Assumptians Screen |

Qnce you enter 1 <Go> to save your assumptions, the following information

GPpEArsS:
(Hodel:|

The method of determining and predicting future interest rates. As a point
of reference, Bloomberg Fair Value (BFY) calculations use the Lognormal [L]
model. For a list of choices, move your cursor to the highlighted Model
field. The Calculations section of this guide displays further informatian
on different models.

IMean Reversign Sgeed=]

fipplicable only to the Mormal Mean Reverting [N] and Lognormal w/Mean Rey
[(R] models., The mean reversinon speed is the farce with which short-term
interest rates are pulled back to normal levels in the event they deviate
from such levels.

xercise Premj
Applicable onty for callable securities. Since there are some costis

Australio b1 2 9777 BEOO Brozil SG11 3049 4500 Eurcpe 44 20 7440 r=00 Germony 49 65 920410

Hong Keong 852 2377 6000 Jupon Bl 3 3201 8900 Singopore 65 6212 1000 U.S. | 212 318 2000 Ccpgrlght 2065 Bloomberg L.P.
G6493-542-0 16-Jurn-05 5:38:21

BT g Ll T —



<HELP> to contact our 24/7 Help Desk, <MENU> to return. Govt OAS1

FELP FOR OP TION-ADJUSTED SPREAD ANALYSIS
search OAS 1 HELP> for: I Page 22 / 46

gssociated with calling a hond, uou can provide a dollar value to the
amount that the call must be {n-the-money before the issuer exercises the
call. Internally, the model adjusts the call schedule by edding the
exercise premium to the call strike prices.

Volatility:

[ he annualized volatility of the short rate, in percentane terps. This
determines the amount of future interest-rate fluctuation. It does not
appear for the [B] Black-Derman-Toy model. The Black-Derman-Toy model uses
a full (zero-coupon) yield volatilitu curve. The jmplied volatility values
for taxahle fixed income gecurities are from your default settings in the
¥olatility Default Settings function, SWYY, while the implied volatility
values tor municipals are from various municipal Fair Market Sector Curves,

F1C.

Remember

hen you enter values for any tuwo of the Calculate options (Price, 0AS, or
olatility), the Calculate field defaults to the letter code for the value
you did not enter. The Calculations section of this guide displays further

information on bond valuation and implied volatility.
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(Use constant volatility value?):
[Y] saves the constant volatility value, while [N] does not.

Saving [SD Eurﬁgz}

The curve code, For a list of choices, move uour cursor to the highlighted

urve field on_the Option-Adjusted Spread Analusis screeqn.

The following informatiaon applles-UJhYC curyes onl ~n4y 9

Ise BGN Price:
[Y] or [N] indicates whether or not to use the Bloomberg Generic Prices in
the OAS1 calculations.

Rid/Ask:
R dropdoun menu displays the following options for prices in the 0ASl
calculations: hid [B] or ask [A].

Interpolation Method:

The tupe of interpolation to use on the Internatlunal Yield Curve function

Ausfralia 61 2 9777 BBOD Brozil 5oll SD48 4500 Europe 44 20 7330 /500 Germany 4 [1]
Hony Kong 852 2977 6000 Jopen Bl 3 3201 8500 Singopore 65 6212 !UDD U 8. 1 212 319 2000 Copyright 2005 Bloowmberg L.P.
E649-542-0 16-Jun-D5 5:38:24

m TN

1 p i T



<HELP> to contact our 24/7 Help Desk, <MENU> to return. Govt OAS1

search OAS 1 <HELP> for: Page 24 / 46

HELF FIR OPTION—-ADJUSTED SPREAD ANALYSIS |

I[YC. B dropdouwn menu displays a list of curve optiaons,

Yield Adjustment Hethdi]

The method of yield curve adjustment, OAS1 allows you to select from
different methods for adjusting the yiEld CUrvE into @ constant maturity
carve. 1he BLOUOMBERG Par Curve and BMA Constant Maturity methods are
computed on the fly from latest available prices on a given reference
curve. Ln all rCases, the spreads appear in basis paoints and are added to
the nominal yields displayed on the screen. A_dropdoun menu displays the
following list of optiaonst

=
[} B - The Rloombero par curve method;]
This method adjusts the yields of the reference curve such that a par
coupgn curve is constructed. It accounts for the fact that a specific
pond’s actual maturity may not exactly match the nominal maturity AND any
remium or discount in a specific bonds price, [he spreads are calibrates
S0 that &ny of the bonds that make up a given reference cu curve Wwill price at
3 zero DAS1 to that curve,

- A - BMA constant maturity methud

TAustralia BEl rozi ] Ewrope 49 20 7330 2200 Germony 49 69 320410
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This method uses afspline technigue\to adjust the bonds in a given
reference curve for the fact that the maturities are not equal to the
nominal maturities, It does not account for the fact that the bonds in the
curve are not priced at par.

- C - Custom method:
Appears when any of the default spreads are modified.

- N - No Adjustment:
Clears out all of the spreads.
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Yield Curve Customization Screen [

Jnce you input your assumptions and enter 2 <Go>, the following information
Appears:

| reree———

LDIS lay:

A dropdown menu displays the following options that customize the yield
curve:!

A

~ Spot Rates (514

"IThe theoretical yield on & zero-coupon Treasury.

ety

C Forward F1t
[ trade done for settlement on a date beyond the spot date.

O
" Curve:]

A dropdown menu digplays the following optiaons to customize the yield curve:
| ' &
- Standard [;j’}

The standard eurve Uses 11 key maturity p01nts ta generate the spot rates

—
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used in the calculation. All other points are interpolated.

The 32 point expanded curve allows you to customize the rates at
non-standard maturities to reflect, for example, the ligquidity premium at
itferent points along the yield curve.

The yields corresponding to the selected curve,

Spot:
The spot rate corresponding to the selected curve.

Fup:l

The forward rate corresponding to the selected curve.

axm

[The full (zero-coupon) yield volatility corresponding to the selected curve.
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{Call/Put/Sink} Schedule Screen

Depending on the selected security’s redemption schedule, the following
information appears in the lower left corner of the screen:

[Call Schedule:
fppears only if the bond has an embedded call option. The call dates and
prices. The call schedule includes only those calls falling on or after the

cettlement date,

Put Schedule:
Appears only if the bond has an embedded put option. The put dates and
prices. The put schedule includes only those puts falling on or after the

Settlement date,

5ink Schedule:
Fippears only {f the bond has an emhedded sinking fund provision and
displays the sinking fund dates and amounts. The following information

appears With this option:

“Ausirolic Bl £ 9777 B600 Brozil 59211 2043 4500 Ei 44 20 7330 7500 Gernonyg 49 65 920410
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- OUTSTANDING:
The bond’s current amount outstanding, inm thousands.

- ISSUED:
The bond’s original issue amount, in thousands.

- SCHED RAL:
The amount currently outstanding if the issuer sinks the minimum possihble
amount, in thousands.

— YOLUNTARY:
Any voluntary sink amount al!lowed,

[kt Purchase?:

OAS1 models the mandatory component of sinking fund provisions, ignoring
the voluntary provisions, In some cases, issuers are permitted to satisfy
their sinking fund regquirements by purchasing honds in the open market.
llhen this is not permitted, the issuer is reguired to purchase the
necessary bonds from the bond holders at the sinking fund price, either via

lottery or on a pro-rata bhasis,
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[Y] Indicates that the model assumes the issuer i5 permitted to buy honds
via open market purchases. [MN] indicates the sinking fund is modeled on a
pro-rata basis. In the former case, the sinking fund performs like a series
of partial calls, uhereas in the latter case, the effect is mixed. When the
hond is trading at a premium, a pro-rata sinker appears to the bondholder
gs a series of issuer-held partial calls. If the bond is trading at a
discount to par, a pro-rata sinker appears as a series of partial puts.
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SHORTCUTS

[0AS1 {price} <Go>
Specifies the price in the highiighted Price field.

[0AS1 {model code) <Go>
Specifies the model.

W&*Rememher*z

- Model codes are Lognormal [L], Black-Derman-Toy [B], Normal Mean
Keverting [N], and Lognormal with Mean Reverting [R1.

- You can combine these shartcuts.
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CALCULATIONS

AT Yol Adjusted for Skewness

sart(F/c)

Lhere:

F = the 0RS adjusted forward strike

c = the coupon cnet
otk

fid/Mod Duratian %a'b ort

Ad/Mod Duration = [duration /7 {1 +(IRR/M)1]

there!
IRR = the internal rate of return
1 = the number of compounding periods per year

\

[Intion Price Yalue at a_Constant DH§)

The option price relates to the bond price in the following equation:
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=)

ggllet Bend Price - Option Embedded Bond Price = Option Price&

-

Cunvexltg __J
(P+ + P-) - 2P0 7 (dyl*xZ = P

o

Lhere:

Ho = price at current OAS

F+ = price at current OAS + dy

P- = price at current 0AS - dy

dy = S50bps or 10bps, depending on whether the bond has opticns or not.
atllltgl

[he volatility information is derived from the Tullett & Tokyo interest
rate suaption volatility data set. You can display this information on the
Tullett Financial Swaption Volatilities function, The volatility
information is determined by a mapping routine tha matches the structure
of & bond to an offsetting swaption structure.

This same routine is currently used in this function,{For examplg) a

five- year maturity pond that is ca lable ip one- ear USESftlE one-
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option on a four-year suap volatility that appears on TISY. Volatility for
A Structure not matching the exact terms available on 115V 15 mapped using

volatility of zero,

—

This volatility methodology is used regardle f any personal defaults set
using the OAS User Defaults function, 0ASD.[TTSY provides real-time
volatility data] Therefore, different results may occur depending on the
timing of the analysis.

[:ﬁahd ¥aluatiaon
llhen_comparing bonds, the bond with the higher spread is vieued as the less

expensive security. ThlS does not necessarily represent better value,
howeyer, since the bonds can trade in different sectorsTiFor example

bond rated Al would Mave & positive spread to U.5. Treasuries. e mure
closely the bonds resemble each other, the more you can assign a meaningful
value to the UAS comparison,

WlhpTied Volatility]
LYou can calculate lled volatility for the Lu normal [L1, Normal Me

ustralio 330 ermany 49 6
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Reverting (N], and Lognormal with Mean Rev models [R]. The value of an
pption Is heavily influenced by the Tevel of volatility. Generallu, the

greater the volatility, the more valuable the option. By specifylng a

price, an UARS value, and a model, UASI generates an implied volatility.

For callable bonds)) the bond with the higher implied volatility is mare

valuable because the imbedded call option results in & higher relative
price (since the option is being priced at the higher implied volatility).
For example, if the imbedded call of one bond is very valuable and the
imbedded call of the second bond is deeply out-of-the-money, the higher
implied valatility can apply to the option that represents the smaller
component of the bond’s total value.

[Model-Predicted Prié;]

[f you specify an ORS value and a volatility level (or curve), 0ASI

generates a model-predicted price, You can_compare this price against the

bond’s market price or the model-predicted price of & comparable security.

-—-—'——"-—_._"_-'_-—/_\ .
[1ode] Descriptions)

0AS methodolo rovides a consistent framework for portfolio managers to
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Hong Keng 832 2377 6000 Japmn Bl 3 3201 8900 Singupore 65 6212 1000 U.§, 1 Al2 318 2000 Copyright 2005 Bloorberg L.P.
Ee439-542-0 16-Jun-05 5:38:49




<HELP> to contact our 24/7 Help Desk, <MENU> to return. Govt OAS1

HELF FIR OPTION-ADJUSTED SPFREAD ANALYSIS
Search OAS 1 <HELP> for: [ Page 36 / 46

pnalyze a_hroad range of securities. Each particular DAS interest-rate
odel regulres its own inputs. The common inputs are the bond’s descriptign
nd a base yield curve, The followIng model descriptions will be outlined:

L

- L model: a yield wvolatility

B model: a yield volatility curve

- N model: a yield veolatilituy and a speed of mean reversian
R model: a yleld volatility and a speed of mean reversion
S model: a foruard par rate volatility

( PHS Hnalésis‘)ﬁ Pradictins,
In general, yield volatility quantifies how likely interest rates are to

move fram current levels over time.\For examplel for the Lognormal model
L], a yield volatility of 10% says that there is a /0% chance that rates
stay with{n 107 of current levels over one year’s time (that i5, Within one
Standard deviation).

[0AS analusis extends traditional valuation meth0d§1 For callable bonds,

standard cash flow analg51s states that {f the hunc s treding at a
[discount, then evalu u51n ipld-to- maturlt 1f the bond is tradin

Australia 50 ropa Gerpony 92041
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At a8 premium to a future strike price, evaluate it using a yield-to-call
basis. Such an analysis asserts that the bond trades at a Tixed yield
betueen settlement and the assumed redemption date. Similarly, all
intermediate cash flows from coupons earn at the fixed yield. In practice,
houever, other possibilities must be taken into account, DAS analysis
EUHSldEFS millions of ways that interest rates can evolve over time and
considers how the bond performs in each case, taking into account
reinvestment of coupons and potential calls.

-

Rememherx
he treatment of volatility is the most important difference betwueen each
odel. ]

A Yield VYolatility
| : The Lognormal model postulates that the short rate follouws a loghormal
process, described as:

-
r(t) = U(t) * exp.[ v * z(t) ]

L heroD—>
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r(t) is the (random variable) short rate at time t, U(t) is the median of
r(t), v is the volati{lity of the process, and z(t) is a standard Brounian
notian, with z(0) =0, var.[z(t)] = t (variance of z(t) is t),

This process is written as:

dr/r = m(t) dt + v dz

This is a sfgﬁdard differential equation for a stochastic progess, where r
m(t) * dt is the drift and v is the volatility. This model is quile
iidespread because of its relatively straipghtforward formulation. Ihe
lognormal medel under]ies the Bloomberg Fair Yalue calculations and th
detault model for Bloomberg ORAS analysis (e.g. DAS1, OASZ, BFY, TRA, SW,

etc.). Both equations describe the process r(t), where there is an unknoun
function, UCt) and m(t) respectively. In practice, these functions are
implied by the initial conditions for the process (i.e. today's yield
curve). The implications for this model follow three assumptions. When
rates are high the volatility of rates is greater than when rates are lou,
Retes can never become negative (as is evident from the first of the above
equations).
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The variance of the distribution of log [r(t)] grows linearly over time
(more precisely, var[log r(t)J]=t % v*2), This last preoperty is considered a
model weakness, in that a single volatility s used for the 1ife of the
inderlying bond, One alternative formulation, a_generalized lognorma]
model, allous for a volatility curve. Normal ranges for v are 1% (low) to
H0%Z (high), with tupical levels between 4% and 15%.

B model - A Yield Volatility Curvel

B: The Black-Derman-Toy model is a generalized form of the Loghormal model
(L], The mathematical formulation of the model is:

dr/ r = (glt) + [ s°(t) 7 s(t) ] % loglr) ) dt + s(t) dz

uhere:)

g(t) is an unknown function (like UCt) and m{t) above) that is implied by
the initlal conditions for the process, namely today’s yleld curve.

This model provides for a time-varying short-rate volatility, s(t). The
| ognormal model [L] can be chtained as a cspecial case of this model by
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setting s(t) constant for all t.

As with the [L] model, the drift function g(t) is implicitly determined by
today’s yield curve, In its original formuTation by Black, Derman and Toy,

tne function s(t] is implicitly determined by a curve of [lnstantaneuus]
valatilities of (log~) yields of zero coupon bonds of different maturities.
[n other words, if market prices are knowun for a set of options on
(zero-coupen) bonds of different maturities, this model could be calibrated
to simultaneously correctly price all of then.

Rccording to the model, this forces (implies) the path s(t) of future

short-rate volatility, completely analogous to the way in which today’s

uield curve implies (the median of, or the drift of) the future short rate.

[n _contrast to_the Lognormal model [L], which requires a high volatility to

gccurately price a short-term option on a short-term bond and a | ouer

volatility to price a B & Short-term option on a long-term hond, a single

volatility is used throughout the life of the bond.

This leads to an inconsistency because the tree of short rates that \
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repregsents_the stochastic process is dependent on the volatility specified,

1f different volatilities are used to price options on different bonds,
then their trees are different. But the trees represent preualllng_shurt
rates, independent of the specific bond analuzed. In the specific case just
entloned where an option on a long bond is evaluated with & lower
Enlatll]tg than an option on a short bong, the near term cash flowus af the
long bond receive different discounting than the similar cash floys in the
case ot the short hond, This inconsistency in the [L] model is fixed in the
(BT model.

e

C*Remember'*l 74D <o
he yield volatilities are for zero-coupon yields. Market-determined “

default values for the volatility curve are used as the default curve an

this screen. This volatility curve is the ope-year historical volatilitu
calculated from the FNMC curve used. Enter VOL <Go> and then 4 <Go> for <§____ﬁ,
Bloomberg Data Set Yield Curve Volatilities,

l:Eméiricallga several studies confirm that the yield volatilities of
short-term bonds_are higher than the uield volatilities of longer term

o

onds. [f you enter a d 1lit urve it ig not a curve
fMustralic & /77 B [i] ermony 4 920410

Hong Kong 352 2377 6000 Jopun BI 3 3201 8500 Singopuore 63 8212 1UDD U S 1 212 318 2000 Copyright 2005 Bloomberg L.P.
Eo49-542-0 1&6=Jun=-R5 5:39:00

T 1 T T T T T Hl H



<HELP> to contact our 24/7 Help Desk, <MENU> to return. Govt OAS1

HELP FOR OPTION-ADJUSTED SFREAD ANALYSIS
Search OAS 1 <HELP> for: [N Page 42 / 46

short rate volatilities at future horizons,

The [B] mudgi)cuntains some_mean reversion, which is most easily seen if we

do a transformation of variables. Uriting the basic formula in terms of log

r instead of r:
d [log r] = -[s’(t)/s(t)] % [ h(t) - log r 1 dt + s(t) dz

ich displaus clear mean reversion in log r, provided that s’(t) is

negative (i.e. that s(t) is a monotonically decreasing function). This is
referred to as a guasi-mean reversion because s(t) is implied by the

initial yield and volatility curves and is not explicitly described,
Moreover, s(t) is not guaranteed to be monotonically decreasing, so
hovement away from the mean can occur.

N-@gdel;- A Yield Volatility and a Speed of Mean Reversion.

N: The normal, mean-reverting, also referred to as the
Hull-White/Jamshidian, Extended Yasicek, or{Gaussian model,) differs from
the tuo lognormal-type models, [L] and [B1, by hupothesizing that the

distributi of the short rate r(t) at time t is given b norma
5l u
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distribution, as opposed to a lognormal distribution.

This model explicitly incorporates mesn reversion, a property that roughly

states that if rates jump far away from 'historical® levels, then pressure

on_these rates exist to return to a "historical® range. This 15 a

particularly attractive feature since it appears to be supported by
empirical data.

The mathematical formula of the model is: dr = (b(t) - &ar) dt + 5 dz

fAs in the [L] model, the volatility term here is constant. However, the
nature of this model dictates that the size of the "unexpected component' -

5 dz - is independent of the level of rates. As & result, rates can became

negative in this model, a clear drawback. Some researchers advacate the

model because it is tracfable, allowing for a closed-form solution for the
price of a European option on a discount bond., A valid range far s is 10bp
(low) to 200bp (high), with typical levels between 7Sbp and 140bp. The
default value is 120bp.

As with the [L] and [B] models, the (N) model defines a function
[*]

ustralia Europe 49 20 £330 7500 Termony 45 &% 920410
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fmplicitly, in this case b(t), in order to match the tnitial yield curve.

[ean reversion assumes\thet if interest rates rise to some very high level

relative to historical ranges), then pressure on interest rates tg revert

to @ (historically) "reasonable’ lgvel would exist (and, similarly, for
very low rates reverting to higher levels), This prohibits rate paths from
ecoming stuck at levels that seem outside a reasonahle range. A _tupicel
range of values for mean reversion {s 0.001 for negligible effects to 0.1,

Which is a relatively high mean reversion., The default value is 0,03,

A weakness of the NME mndeilis that rate volatility is ahsolute and not

relative, This is in contrast to the [B] and LL] models. where volatility

is stated as a percentage change from current levels, Empirically, higher
yields produce higher absglute changes in Wields, S0 percentage chapges are
nore appropriate. Several empirical studies have considered the appropriate

orm of the volatility component and have concluded that the Lognormal form
for volatility is superior to a normal ar a sguare root specificatian,

K mndeﬂ - A Yield VYolatility and a Speed of Mean Reversion

R: The Lognormal mean-reverting model|i{s a generalization of the Lognormal
TAustralia 2 razi [1] urupe ermany a
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[L] model, which incorporates mean reversion. This model has the advantage

of the Lognormal model (the short rate cannot become negative) with the

pdded feature of mean-reversion., The latter ensures that the width of the

Jistribution of the short rate at long maturities is bounded and centered

ground the feorwuard spot rate, [he mathematlcal formulation of this model is:

d log{r) = (h(t) - a log(r)) dt + v dz

fis in the [L] and (N) models, the volatility term here is constant. The
function blt) is set by matching the model to the initial yield curve. The

default value of the mean-reversion parameter is 0.04.

[f we take the mean-reversion parameter to zero, we recaver the [L] model
with b(t) = m(t) - v*2 7 2.

Remember*

The [R] model with mean-reversion set to zero does not give precisely the
csame prices as the [L] model, for numerical reasons. The [M] model uses a
trinomial tree for valuation, while the [L] model uses a binomial tree.
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[::é model) - A Forward Par Rate Yolatility

5: The current 5-model assumes a bond with a single par European embedded
call and no other embedded optionality, and a 30/360 Securities Industry

fissociation (SIA) end of month (EOM) day tupe and regular cashflow streanm
(dates and amounts),

The option is valued by a swaps methodology that essentially assumes that
the forward par suap rate is Tognormally distributed at the exercise date.
The default volatility input is a skew-adjusted at-the-money sueption
volatility.

The value of the option is subtracted from the present value of the bond
Jithout option and the result is adjusted far accrued interest and
reported. It should be noted that the screen’s volatility input is not that
of the short rate, so that varuing the volatility highlights the effects of
incertainty about a forward par swap rate. This is unlike models [L], [R],
and [N] where varying the valatility input highlights the effect of
incertainty about the shart rate.
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