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Chapter 44:

Bond Immunization: An Asset/Liability Optimization Strategy

WHAT IS AN IMMUNIZED PORTFOLIO?

A. Single-period immunization

1. Lock in a fixed rate of return over a prespecified horizon

2. Generate a minimum future value at the end of a specified horizon

B. Multiperiod immunization

1. The horizon over which rates are locked in is extended to include multiple periods

2. Permits funding of a fixed schedule of multiple future payouts at a minimum cost

C. F. M. Reddington

1. Specified a condition for immunization

a. The average duration of assets must be set equal to the average duration of the liabilities

D. Lawrence Fisher and Roman Weil

1. Defined an immunized port​folio as

a. A portfolio of investments is immunized for a holding period if its value at the end of the holding period, regardless of the course of rates during the holding period, is at least as large as it would have been had the interest rate function been constant throughout the holding period

2. Demonstrated that to achieve the immunized result

a. The average duration of the bond portfolio must be set equal to the remaining time in the planning horizon
b. The market value of assets must be greater than or equal to the present value of the liabilities discounted at the internal rate of return of the portfolio

II. MATURITY-MATCHING: THE REINVESTMENT PROBLEM

A. A reinvestment problem occurs when the reinvestment of coupon income occurs at rates below the yield-to-maturity of the bond at the time of purchase
B. By targeting the duration of a portfolio rather than specific maturities to the prescribed investment horizon, we see the equal offsets of capital gain with lower reinvestment return occurring in the portfolio

C. This principle of duration-matching together with rebalancing procedures that are used over time allow us to lock in rates and minimize the reinvestment risk that is associated with the maturity-matching strategy

III. SINGLE-PERIOD IMMUNIZATION

A. The most straightforward approach to funding a single-period liability five years from today is to purchase a five-year, zero-coupon bond maturing on the liability payment date
B. If zero-coupon bonds have insufficient yield, a portfolio of coupon-bearing Treasury, agency, and corporate bonds can be immunized to fund the same single-period payment only if three conditions are met

1. The duration of the portfolio of coupon bonds must be set equal to the five-year horizon

2. The market value of assets must be greater than the present value of liabilities

3. The dispersion of the assets must be slightly greater than the dispersion of the liabilities

C. Simple matching of durations is not a sufficient condition for immunization

D. Because the duration calculation assumes a parallel shift in the yield curve, the barbell structure incorporates the greatest amount of yield-curve risk by concentrating cash flows on both ends of the curve

E. For single-period immunization, a bullet maturity structure with tight cash flows around the liability date is generally preferred to an even ladder or barbelled portfolio because of the reduced risk exposure to the yield curve becoming steeper or twisting

F. The measure used to control the barbelling is dispersion — a measure of the variance of cash flows around the duration, (D), of a bond

1. The mathematical formula for dispersion, commonly referred to as M 2, is
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2. The dispersion of a zero-coupon bond therefore is zero, whereas the dispersion of a 30-year current-coupon U.S. Treasury bond can exceed 100

IV. REBALANCING PROCEDURES

A. The single-period immunized portfolio must be rebalanced

1. So that the duration of the portfolio is always reset to the remaining life in the planning period
2. To ensure the offsetting effects of capital gains with reinvestment return
B. This rebalancing procedure requires that the coupon income, reinvestment income, matured principal, and proceeds from possible liquidation of longer bonds be reinvested into securities that maintain the duration equal to the remaining life in the planning period

C. An immunized bond portfolio can be constructed once a time horizon is established
D. The actual targeted return on an immunized portfolio will depend on the level of interest rates at the time the program is initiated
E. The important point to remember is this: The standard deviation of return on an immunized portfolio will be much lower over a given horizon than that on a nonimmunized portfolio
V. MULTIPERIOD IMMUNIZATION

A. With multiple payout periods, the liability duration is derived by using, as the discount factor, the internal rate of return (IRR) on the assets
1. Of course, the IRR of the assets is not determinable unless we know the precise portfolio, its duration, and its dispersion

2. As a result of this simultaneity problem, the construction of an immunized portfolio is an iterative process whereby

B. In the absence of strict cash matching it is anticipated that some liabilities will be met through a combination of asset cash flows and asset sales
1. In this regard, immunization introduces an element of market risk into the asset/liability equation that is only minimally present under a dedicated strategy
C. Rebalancing Procedures for Multiperiod Portfolios

1. Just as with a single-period immunized portfolio, a multiperiod portfolio must be rebalanced whenever one of the three conditions is violated
2. In a multiperiod portfolio, the durations will tend to wander whenever a liability payment comes due
VI. APPLICATIONS OF THE IMMUNIZATION STRATEGY

A. The major applications of the immunization strategy have been in the pension, insurance, banking, and thrift industries
B. The pension market has made widespread use of both single-period and multiperiod immunization
1. Single-period immunization is generally employed as an alternative to the purchase of a guaranteed investment contract (GIC) from an insurance company

a. Immunization has the advantage of liquidity, as the portfolio is composed of marketable securities

b. The additional benefit of an immunized portfolio is that the portfolio manager can take advantage of market opportunities in structuring and rebalancing these portfolios by including securities in the portfolio that are attractive on a relative-value basis

2. Multiperiod immunization is generally employed to fund a schedule of expected benefit payouts to the retired-lives portion of a defined benefit plan
C. The insurance market has also made widespread use of the multiperiod immunization strategy for its fixed-liability insurance products such as GICs and structured settlements
1. Because GIC, structured settlement, and single-premium buyout assets and liabilities are generally segmented from general account assets and liabilities, the entire line of business can be immunized to minimize the interest-rate risk and lock in a spread
2. Again, these portfolios can be actively positioned to take advantage of market opportunities
D. Banks and thrifts have made extensive use of the multiperiod immunization strategy to assist in the management of their asset/liability gap and to ensure future duration-matched growth of assets and liabilities
1. Technical Bulletin 13 (TB-13) mandated for the thrift industry that the interest sensitivity of a company’s assets be similar to the interest sensitivity of its liabilities
2. For those thrifts whose durations are not closely matched, their capital requirements will be increased
VII. VARIATIONS TO IMMUNIZATION

A. Combination-matching, also called horizon-matching (most popular)

1. A combination-matched portfolio is one that is duration-matched with the added constraint that it be cash-matched in the first few years, usually five years

2. The advantages of combination-matching over immunization are that

a. Liquidity needs are provided for in the initial cash-flow-matched period

b. Most of the positive slope or inversion of a yield curve tends to take place in the first few years
3. The disadvantages of combination-matching over immunization are that

a. The cost is slightly greater
b. The swapping discretion is constrained
B. Contingent immunization

1. A blend of active management with immunization such that a portfolio is actively managed with a lower floor return ensured over the horizon
2. The floor return, or safety net, is a rate set below the immunized rate, allowing managers discretion to actively position their portfolios

3. If managers incorrectly position their portfolios and the market moves against them, the portfolios can still be actively managed

4. If the market continues to move against the portfolios and the floor return is violated, then managers must commit to immunized portfolios to ensure the floor return over the remainder of the horizon

a. Requires an abrupt change in management strategy at the moment the floor return is violated
b. With dynamic asset allocation (portfolio insurance), the change in strategy is gradual
i. In this instance, managers gradually shift out of risky assets into riskless assets to avoid violating minimum return requirements

ii. An actively managed bond portfolio or equity portfolio is the risky asset
iii. An immunized portfolio, with duration matched to the holding period, can serve as the riskless asset
iv. Overall, the performance of the portfolio of risky and riskless assets replicates the performance that would be obtained were a put option added to the risky portfolio
v. This synthetic put gives the portfolio maximum upside potential consistent with a prespecified level of protection on the downside
C. Use of futures contracts

1. Replicates the interest sensitivity of an immunized duration
2. In this form, a desired portfolio can be selected without regard to a target duration, and futures contracts can then be used to replicate the price sensitivity of an immunized portfolio at the desired duration
D. Use of options

1. Through the use of covered call writing or long put or call positions, managers can enhance returns over a specified horizon

E. Use of CMO PAC bonds

1. Though they are mortgage derivatives, their cash flows are certain across a wide band of interest-rate scenarios (prepayment speeds)
2. As such, they can enhance performance as long as their use is actively monitored
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