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. Immunization with Coupon Issues

Whenever possible, look first to pure discounl'l‘!-easury s‘ccurities. A large f‘“’f‘db_" of
them presently exist. However, because of gaps in maturity or because of liquidity or
pricing difficulties, you may hav? 1o turn to coupon bonds. Here we can also immunize,
than perfectiy. . '
lhougrvﬁ;u:m;? bond: two ly);ms of risk are germante: price risk and coupon rm.:l]
vestment risk. Price risk is the risk that—with changing interest ralcs—l_he §ond wi
need to be sold at a differeat price from what was e_xpccl_cd. Of course, price n.sk could
be reduced to zero if bonds whose maturity equaled the m(end.ed holflmg. penoq were
selected. However, there would still be coupon reimrl:-.stmcnt risk, wh‘lch is the risk as-
sociated with reinvesting the coupons dreceived at yields that are different from the
i it was purchased. )
yield %2;2:;:? g:stc:‘wlo risksIJ represent the total Eisk associated with a l_mnd mvcs.l-
ment for an investor with an intended holding per_:od. Mnrcove.r. these rlsksd\\;)ork'm
opposite directions. An increase in interest rates reduces the price of adbo? ut ]1:-
creases the yield possible from reinvesiment of colpons. l_n contrast, a decline in
terest rates results in a- price increase but lowersl the yle.ld poss_;bl: from coupon
reinvestment, Thus, the two types of risk are offsetting. fl.'o "immunize” a bond mv;sl-
ment from subsequent interest-rate changes, these two risks must be batanced 5o that
they are completely offsetting,.

An Hlustration

‘Ta envision this notion, suppose that 31,210 must bé realiz:-.d in two years.” At present,
the term structure is flat with a 10 percent yield-toerqalumy throug,'ho.ul.l However, at
the end of the first year, there is a possibility of a one-time ?arallel fhlfl in interest .rla;lrc::
cither to 12 percent or to 8 percent, as wc]t. as the possibitity lh&?l mlerﬂesl mlest wi re.
main unchanged. Available for investment is a two-year bctnd with a 1 ;:éen;e:l am';Elrs
coupon. For an investment in this bond. the amounts realized at the end of two y
under the three possible states of the world are as follows:

Term Siructure Level

3% 0% - %
Principal paymeat . 51000 $1.000 Sl.ll)(l)g
Reinvested first-year coupon 108 110 o
Second-year coupon 100 100

$1.208 3210 $1.212

*Frederick M. Redington, “Review of the Principle of Life Officé Valulliuns.“]auml;.f of rht. Institute of Ac-
tudries, 18 {1932}, 286=-340, was the first to develop the concept and 10 use the word !m:numznuan.

TThis example comes from Jelfrey Skelton, “Recent Resulls in Term Stzucture Theory {Berkeley Program
in Finance Seminar. Seprember 13, 1952).

Only if interest 1ates remain at 10 percent can the $1,210 desired at the end of the hold-
ing period be realized. If there is a shift in interest rates, the bond will not ptovide per-
fect immunization, The reason is that the reinvestment rate on the first-year coupon
payment changes.

Suppose, however, that there is also a 10 percent coupon bond with 2.1 years 1o
maturity. Assume that this bond pays a $10 coupon at maturity {one tenth of a full-year
coupon), together with $100 at the end of the fiest and second years. In this case, the
bond will need to be sold before matusity, If interest rates turn oul 10 be 8 percent, the
market value of the bond at the end of two yeats, with ane tenth of a year to go, will
be approximately $1,002. That is, the St.000 principal amount and $10 coupon at the

- end of one tenth of a year will be worth approximately §1,002 at the beginning of
the period with an 8 percent discount rate. Contrarily, the market value of the bond at
the end of two years will be approximately $998 if the term structure shifts from 10
percentto 12 percent. Therefore, the amounts realized at the end of two years fora 2.1-
year bond will be

Terms Structure Level

8% 0% 2%
Market value on sale 51,002 51,900 $998
Reinvested firsi-year coupon 108 1o 112
Second-year coupon 100 100 100

$1.210 $1.210 31,210

In this case, the bond is perfectly immunized in the sense that the amounts received are

exactly the same under all possible states. The changes in principal value at the end of

two years exactly offset the changes in reinvestment rate on the first-year coupon,
Using Eq. (7-1), the duration of the 2,1-year bond is

$100(1) S100Q2) | $1.010(2.1)
p = 110) * (1.10y’ * (LI —ap
8100 T0 sroig - 20years

10" oy * oy

Thus, the duration is equatl to the intended holding period. Whenever the term strue-
ture is flat and only parallet shifts in interest rates occur, a bond investment is always
immunized when its duration equals the intended holding period 8 Moreover, ons
would want to immunize with noncailable bands. For caltable bonds, the actual horizon
often is tess than matwurity due to the bond being called (see chapter 12).

Finally, as intersst rates shift, 50 1o does the duration of the portfolio, as illus-
trated in the previous section, To restore the desired duration, we must reimmunize the
portfolio by adding and subtracting bonds. However, there are transactions costs lo
doing so. Consequently, theze are trade-offs between how much slippage in duration is
tolerable before reimmunization j¢ necessary,”

®For proof of this statemeny, see G. O. Bierwag and George G. Kaulman, “Coping with the Risk of Interest
Ratc Fluctuations: A Note,” fournal of Business. 50 (July 1977Y, 364-10; and Paul H. Samuelson, “The Effect of
Interest-Rare Increases on the Banking Sysiem.” Americon Economic Review, 35 (March 1945). Appendix B,




