Topic 24}

Asset swap

e Combination of a defaultable bond with an interest rate swap.

B pays the notional amount upfront to acquire the asset swap
package. |

1. A fixed coupon bond issued by C with coupon ¢ payable on
coupon dates.

2. A fixed-for-floating swap.
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The interest rate swap continues even after the underlying bond
defaults.

————— e .

The asset swap spread s4 is adjusted to ensure that the asset swap

package has an initial value equal to the notional (at par value).
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e Asset swaps are done most often to achieve a more favorable
payment stream. |
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1. Detault free bond

C(t) = time-t price of default-free bond with fixed-coupon ¢

2. Defaultable bond

C(t) = time-t price of defaultable bond with fixed-coupon ¢

The difference C(t) — C(t) reflects the premium on the potential
default risk of the defaultable bond.

Let B(t,t;) be the time-t price of a unit par zero coupon bond
maturing on t;. Write §; as the accrual period over (¢;_1,t;) using a
certain day count convention. Note that §; differs slightly from the
actual length of the time period t; —t; 1. |
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Time-t value of sum of floating coupons paid at &,41, - ,tN =
B(t,tn) — B(t tn). This is because $1 at ¢, can generate all floating

coupons over t,y1,- - ,ty, plus $1 par at tN
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3. Interest rate swap (tenor is [tn,tn]; reset dates are tn, - ,ty—1
while payment dates are t,,y1, - ,tny)
s(t) = forward swap rate at time ¢ of a standard fixed-for-floating
B(t, tn,) — B(1,t |
(btn) = B(btn)
N | |
where A(t; tn, ty) = Z 6;B(t,t;) = value of the payment stream
i=—n—+4+1 |

paying §; on each date ¢;. The first swap payment starts on ¢,,41
and the last payment date is ty.
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Payoff streams to the buyer of the asset swap package (§; = 1)

time  defaultable bond interest rate swap net
t =01 —C(0) —1 4 C(0) —1
t=1t; c —e+ L1+ s* Li1+ s+ (@ -2
t =ty (L+o)* e+ Ly 1+s* 1*+Ly 1+s2+(E -0
default recovery unaffected recovery

* denotes payment contingent on survival.

T The value of the interest rate swap at t = 0 is not zero. The
sum of the values of the interest rate swap and defaultable bond
is equal to par at ¢t = O.
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The additional asset spread s serves as the compensation for bear-
ing the potential loss upon default.

s(O)' — fixed-for-floating swap rate (market quote)

A(0) = value of an annuity paying at $1 per annum (calculated
based on observable default free bond prices)

The value of asset swap package is set at par at t = 0, so that

T(0) + A(0)s(0) + A(0)s*(0) — A(0)z = 1.
| swap arrangement

The present value of the floating coupons is given by A(0)s(0). The
swap continues even after default so that A(0) appears in all terms
associated with the swap arrangement. |
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Solving for s4(0)

A ————1 —C cC— S
A©) = 4yl -C@+e-s@. A

The asset spread s4 consists of two parts [see Eq. (A)]:

(i) one is from the difference between the bond coupon and the par
swap rate, namely, ¢ — s(0);

(ii) the difference between the bond price and its par value, which
IS spread as an annuity.

Hedge based pricing — approximate hedge and replication strategies

Provide hedge strategies that cover much of the risks involved in
credit derivatives — independent of any specific pricing model.



Rearranging the terms,

C(0) + A(0)s4(0) = [1 — A(0)s(0)] + A(0)e = C(0)
default-free bond
where the right—hand side gives the value of a default-free bond with

coupon ¢. Note that 1 — A(0)s(0) is the present value of receiving

$1 at maturity ty. We obtain

Ay 1L | | |
s7(0) = A(O)[C(O)WC(O)] (B)

e The difference in the bond prices is equal to the present value

of ‘annuity stream at the rate s4(0).
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Alternative proof

A combination of the non-defaultable counterpart (bond with coupon
rate ©) plus an interest rate swap (whose floating leg is LIBOR while
the fixed leg is ¢) becomes a par floater. Hence, the new asset pack-
age should also be sold at par.

LIBOR .
A ' | B

C

‘non-defaultable
bond

The buyer is guaranteed to receive LIBOR floating rate interests
plus par. |
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e The two interest swaps with floating leg at LIBOR 4+ s4(0) and

LIBOR, respectively, differ in values by s2(0)A(0).

o Let V,wap [4-sA denote the'value' of the Swap at t = 0 whose
floating rate is set at LIBOR + sA(O) Both asset swap packages

are sold at par. We then have

Hence, the difference in O(O) and C(0) is the present value of
the annui'ty stream at the rate s(0), that is,

C(0) —C(0) =

S'wa,p L—l—s - ‘/waap_L — SA(O)A(O).
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In-progress asset swap

e At a later time ¢ > O, the prevailing assét spread is

A Ct) —C(1)
s(t) = ORE

where A(t) denotes the value of the a_nnUity‘over the remaining
payment dates as seen from time ¢.

As time proceeds, C(t) mé(f) will. tend to decrease to zero,
unless a default happens*. This is balanced by A(¢) which will

also decrease.

e The original asset swap with s4(0) > s4(t) would have a positive
value. Indeed, the value of the asset swap package at time
t equals A(t)[sA(0) — s4(¢t)]. This value can be extracted by

entering into an offsetting trade.

*A default would cause a sudden drop in C(t), thus widens the difference C(t) —

C(2). -
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