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Lecture 9
Option Adjusted Spread Analysis (OAS)

 Different Types and Approaches to OAS?
 Use of Monte Carlo to determine the OAS for a 

callable bond
 Pitfalls in the use of OAS.
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What is the Option Adjusted Spread?
 Option adjusted spread (OAS) analysis is an extension of the static 

spread that incorporates randomness in the cash flows from the 
security.  

 The static spread is an extension of traditional yield spread analysis 
that accounts for the timing of the cash flows of the two securities 
being compared.

 Traditional yield spread analysis compares the value of bonds by 
observing the difference in the yields.
 For corporate bonds, the yield spread being compared is the 

Treasury-corporate yield spread on other bonds of similar coupon 
and yield to maturity that are being assessed.  
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Example of an OAS chart provided by B of A/ML
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Modelling the OAS for MBS is complicated and there can 
be wide differences in the OAS estimates depending on 
the proprietary model used for the contingencies and OAS 
calculation
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Illustrations of OAS 

 Table 6.10, p.339 (Also in ‘Copies of Tables for 
Lecture 6’ on class webpage)
 The OAS depends on the assumed level of 

volatility
 For bonds with seller’s options, the OAS declines 

as volatility increases (Why?)
 OAS for straight bond is constant across 

volatilities (Why?)
  CMO only mitigates part of randomness of the 

pass-through
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Determining the Static Spread

 The static spread adds a fixed number of basis points to 
each implied zero interest rate to determine the price of 
the (semi-annual coupon) corporate bond (PC)
 ss is used instead of taken the traditional yield spread 

difference between the riskless government bond yield 
(used to derive the z’s) and the corporate yield
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Calculating the OAS using a Monte Carlo
 A number of methodologies can be used to 

determine the OAS – e.g., Kupiec and Kah (1999) 
(see Readings Link) report sizable differences in 
dealer valuations of MBS – unlike yield 
calculations, OAS methodology is not 
standardized.  

 There are a number of methods used to calculate 
OAS, the following is only a simple illustration of 
one possible method

 SAIS, p.333, details a simplified nine-step Monte 
Carlo process that can be used to estimate the 
OAS (see copy on next slide)
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1.  Calculate the implied zero coupon interest rates from the observed Treasury yield curve.  Use
the implied zeros to calculate a full set of one period ahead implied forward rates (ft, t+1).  These
values are used to calibrate the parameters used in the Monte Carlo process.
   2.  Identify the stochastic interest rate model that will be used in the Monte Carlo procedure to
generate the one period Treasury spot rates.  A range possible processes can be selected such as
the self-calibrating one factor models of Black, Derman and Toy (1990) or Ho-Lee.  The
specification of the interest rate model will involve the selection of the volatility parameter.
   3.  Use the selected volatility and interest rate model to generate a sufficiently large number of
interest rate paths.  Each of the paths will be composed of a sequence of one period zeros that
apply to future time periods.  Treating the one period zeros as forward rates, construct the spot
rates along each path.
   4.  Specify the decision rules used to determine the random cash flows.  For example, a callable
bond requires a rule for determining at what interest rate level the bond will be called.  
   5.  Path by path, examine the relevant interest rate and determine when or whether the bond
will be called along that path. Generate the contingent cash flow along that path.
   6.  Using the spot rates for each path, determine the present value of the cash flow along each
path for a given level of the static spread.
   7.  For each static spread value, sum the present values across all the generated paths and
divide by the number of paths.  Repeat the process for a range of static spread values.
   8.  Compare the present values that were determined by averaging across the paths with the
observed market price of the bond with the embedded option.  When the observed bond price is
equal to the value calculated from the Monte Carlo process, the associated value of the
‘averaged-across-paths’ static spread is the option adjusted spread (OAS).
   9.  By repeating steps 3)-8), recalculate the OAS for a different volatility assumption.

Description of the OAS Monte Carlo methodology
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Constructing the Monte Carlo
Note:  The example taken from the standard CFA Level 2 

fixed income textbook uses a semi-annual coupon 10 
year callable bond  20 cash flow dates, interest rates 
given in Tables are annualized though the payments are 
semi-annual

 Table 6.6: generating the interest rate paths.

 Table 6.7: calculating the implied zeros

 Tables 6.8: specifying the cash flows

 Table 6.9: solving for the OAS
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Steps 1 and 2 – see Table 6.6/z

 Calculate the sequence of one period implied 
zero coupon interest rates from current yield 
curve – method discussed in Lecture 4 – these 
are needed to ‘calibrate’ the stochastic model.

 Generating the future one period Treasury spot 
rates (zero coupon interest rates)
 A number of different methods available – usually in the form of 

a one factor or two factor – when only the one period ahead 
spot rates are generated, this is a one factor model

 Two factor models generate both the short and long spot 
interest rates
 This allows the stochastic model to capture a wider range of term 

structure shapes at the expense of increased complexity



Jump to first page



Jump to first page

Calibration, Monte Carlo and the Interest Rate Model
 In Table 6.6 a ‘naïve’ binomial model is used where 

the short term interest rate can move up or down by 
10%
 As in 6.6 a sufficient number of paths are generated

 In actual Monte Carlo the number of paths is much larger 
 Is this a ‘recombining’ binomial process?

 Generate the term structure of interest rates (Table 6.7)
 Sum over all the paths and average – ‘calibration’ requires that the 

average reproduces the current term structure from Step 1  if not 
‘calibrate’

 More sophisticated ‘self-calibrating’ processes define the steps in the 
binomial process to ensure that , when summing over all the paths, 
the initial term structure is captured, e.g., Black-Derman-Toy & Ho-
Lee.
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Step 3: Table 6.7/y
Generating the term structure from the one-period spot rate paths

Recall the calculation of implied forward rates, treat 
the generated future one period rates as implied 
forward rates (see SAIS, ch.4, p.229); recall comment 
about use of semi-annual coupon bond
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Steps 4-5: Specifying the Cash Flows (Table 6.8/v-w)

 Key difficulty of OAS is the need to specify the decision 
rule applicable to the security
 The example in Table 6.8 is for a callable bond.

 Recall previous discussion about the empirical aspects of 
callable bond exercise.

 The (not so realistic) decision rule used to generate the 
cash flows in the lower tableau of Table 6.8 is described 
at the bottom of the Table (see copy below)
 The top part of Table is produced by adding 100 bp to Table 

6.6.  Then look for values 5.8% below to produce cash 
flows in bottom of table
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Steps 6-7:  Calculating Prices for each Path (Table 6.10/u)
 Recall the formula for a bond price using the spot 

rates and static spread (see previous slide)
 Using the spot rate along each path calculate prices for 

a given level of static spread (60 bp highlighted)
 These form the rows in Table 6.10/u
 For example, the first row calculates all the bond prices using ss 

= 40 bp
 Calculate the average price for each row by summing 

the prices and dividing by the number of paths, this is 
the price given in the last column (Average PV)

 Compare the averages in the last column with 
the observed market price, if the price is 
$103.3 then the OAS is 80 bp
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Step 8:  Determining the OAS
Formula given below describes the calculation of the 

OAS in a sophisticated closed form
 s =1 to S refers to the number of states (paths in the 

example)
 OAS is used below because the OAS is determined 

by comparing the Average PV from Table 6.10/u 
with the actual callable bond price observed in 
the bond market

 Denominator uses product operator
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Step 9:  Recalculating OAS for different volatilities

 OAS depends on assumption about volatility 
of underlying state variable (interest rates in 
the example)
 Changing the volatility assumption involves 

changing the step moves in the binomial 
process
 For example, instead of up-down by 10%, 

could use 5% or 15%
 See examples in Table 6-t at end of Tables 

6-10
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Calculating the Cost of the Option

 POB =  PB  ± POP

 Only POB is observed PB and POP have to be 
estimated

 (-) is used because in this example, the 
contingency is for a callable bond

 To calculate the straight bond price use OAS 
for the static spread and price the bond as 
though there was no contingency
 Determine POP = PB - POB  for the callable bond
 Because OAS < ss it follows POPT > 0
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OAS Pitfalls  (SAIS, p.338-41)
 An OAS calculation is not like a yield to maturity 

calculation.  
 Different OAS values can be calculated for the same 

bond, depending on the procedure employed to estimate 
the OAS, see Kupiec and Kah (1999).
 OAS is model dependent – model involves stochastic 

process assumption and exercise decision assumption
 The widespread use of OAS in assessing value for 

bonds with embedded options has led to a number of 
contributions aimed at identifying pitfalls in the 
implementation and interpretation of OAS, 
 e.g., Babbel and Zenios (1992), Kopprasch (1994).
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More on OAS Pitfalls

 OAS aims at providing a number that can be used in 
the same manner as a traditional yield spread  esp., 
a basis point difference between a riskless 
(Government) straight bond a corporate bond.
 This involves additive ss – this ignores the more 

realistic cases of multiplicative ss or ss the differs with 
term to maturity of the z

 OAS assumes only one source of randomness
 What are the sources of randomness for MBS and 

CDO’s?
 What causes prepayments for MBS?
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