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Chapter 37:

OAS and Effective Duration

EFFECTIVE DURATION

A. Effective-Duration Calculations

1. An OAS model calculates the value of an option-adjusted spread for a given market price for a security

2. For small parallel shifts in the yield curve, the prices that correspond to the same OAS are the security’s constant-OAS prices
3. The effective duration is then found from the following expression
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Price 
= Market price of security


Accrued 
= Accrued interest


Price up 
= Constant-OAS security price for downward yield-curve shift


Price down 
= Constant-OAS security price for upward yield-curve shift 


Total shift 
= Total range of yield-curve shift (in basis points)

B. Effective Duration of Callable Bonds

1. Just as the slope of the tangent line to a bullet bond’s price/yield curve is a measure of the bond’s modified duration, the slope of the tangent line to a callable bond’s price/yield curve is a measure of the callable bond’s effective (modified) duration
C. The Effect of Selling Call Options on Duration

1. The decreasing slope of the tangent line as interest rates fall shows that selling a call option decreases a portfolio’s duration
2. The increasing slope of the tangent line as interest rates rise shows that selling a put option increases the portfolio’s duration when rates rise
3. In either case of extreme interest-rate movements, the duration of the portfolio changes in a way that is adverse to the seller of the option (the investor)

4. Hence, the callable bond is negatively convex
D. Effective Duration of Put Bonds

1. Although a putable bond may be priced to the put date, its effective duration is at least as high as that of the comparable bullet bond maturing on or near the put date
E. The Effect of Buying Put Options on Duration

1. The decreasing slope of the tangent line as interest rates rise shows that buying a put option decreases a portfolio’s duration
2. The increasing slope of the tangent line as interest rates fall shows that buying a call option increases the portfolio’s duration
3. In either case of extreme interest-rate movements, the duration of the portfolio changes in a way that benefits the holder of the option (the investor)

4. Hence, the putable bond is positively convex
II. EFFECTIVE MATURITY

A. Once the effective duration of an option-embedded bond is calculated, it is possible to construct a bullet bond with a modified duration equal to the effective duration of the option-embedded bond
B. The option-embedded bond’s effective maturity is stated in terms of the maturity of the duration-matched bullet with the same coupon payments and payment dates
C. Furthermore, if the option-embedded bond has a premium call schedule that declines to par over time, then the bullet bond’s redemption value on the effective maturity date is equal to the call option’s exercise price
D. Bonds that are more likely to be called, perhaps due to a higher coupon or to an earlier call date, may have shorter effective maturities than bonds that are less likely to be called

E. Conversely, high-coupon, premium-priced putable bonds, whose put options are less likely to be exercised, may have longer effective maturities than bonds that are more likely to be put, such as deep-discount bonds

F. Although the calculation of effective maturity takes into account the range of possible interest rates in the future, the effective maturity does not strictly equal the expected maturity, which is the probability-weighted maturity

G. In contrast, the effective maturity is the maturity of the duration-matched bullet
III. OPTION-ADJUSTED SPREADS

A. Introduction

1. OAS is the spread to short-term interest rates that equates the theoretical price of a bond to its market price
2. A less technical, and perhaps more intuitive, way of viewing OAS as a spread to the curve is to consider the duality of embedded options in terms of put/call parity
a. Because the OAS is an adjustment to the nominal yield spread, the OAS can be viewed as the result of the appropriate adjustments to both the yield-to-maturity and yield-to-call spreads
b. In this view, the OAS is an adjusted spread to both the maturity date and the call date

OAS
= Yield-to-maturity spread
—
Call-option value in basis points


OAS
= Yield-to-call spread
—
Put-option value in basis points
3. If the option is American-style, then the OAS may be viewed as an adjusted yield spread over an entire range of call dates
4. In considering which point on the yield curve is most appropriate for comparison of OASs to bullet yield spreads, a common first approximation is that the OAS should be compared to the yield spread of the bullet bond whose final maturity is comparable to the effective maturity of the bond with embedded options
5. Because OAS and effective maturity are risk/reward measures, it is reasonable to determine whether the particular value of OAS is sufficient compensation for an approximately equivalent amount of risk (when compared to the comparable bullet yield spread)

B. Looking Beyond the OAS and Effective Duration Numbers

1. A common assumption is that comparable bonds with comparable effective durations should have comparable OASs
2. Effect of Exogenous Factors

a. OAS models quantify the value of the embedded option only within the context of the model’s underlying assumptions
b. Exogenous factors such as supply and demand in particular market sectors and current investor preferences can cause one bond to be cheap to another bond on an OAS basis

3. Effect of Convexity

a. For relatively small changes in interest rates, two securities with similar effective durations should have similar price sensitivities

b. Generally, the length of the investment horizon and the outlook on interest rates influence the extent to which investors may be concerned about the magnitude of the convexity effect
i. If the investment horizon is short and if interest rates are viewed as being stable over that time period, an investor may not be very concerned about the convexity effect
ii. On the other hand, if the horizon spans a longer period of time, long-term price performance and convexity become larger issues
· In this latter case, investors may need to be compensated for the greater exposure to negative convexity through a higher OAS, even though the two securities being compared currently may have similar effective durations

4. Securities with shorter effective durations tend to have lower OASs than securities with higher effective durations, simply to reflect the trend observed for bullet securities that yield spreads increase with increasing maturities
5. For securities with intermediate effective durations, it is not obvious whether the security will be called or remain outstanding to final maturity
6. A higher OAS indicates that the market demands greater compensation for the maturity uncertainty than for the duration risk
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