Interest rate risk management

In addition to the tools discussed in the book, the following instruments can also be used to reduce the impact of interest rate changes on the value of the portfolio or the cash flows of the firm.

Forward rate agreements (FRAs)

These are agreements where the buyer of the FRA gets compensation from the seller of the FRA if the interest rate increases above some agreed upon level. However, if the interest rate falls to below that agreed upon level, the buyer of the FRA has to compensate the seller of the FRA.

An example:


Suppose a firm has a load outstanding (of $1,000,000) with payments pegged to the LIBOR. As the LIBOR increases, so do the payments that the firm has to make. The firm is concerned about the unpredictability of these payments and decides to buy a FRA with the agreed upon rate of 7% p.a.

Suppose at the next reset date, the LIBOR is 9%:


Interest pmt

0.09*1,000,000 

-90,000


Compensation from


Seller of FRA
(0.02)*1,000,000

+20,000


Net cash flow





-70,000

Alternatively, if the LIBOR rate turns out to be 6%:


Interest pmt

0.06*1,000,000 

-60,000


Compensation to


Seller of FRA
(0.01)*1,000,000

-10,000


Net cash flow





-70,000

So, irrespective of the LIBOR at the next reset date, the company knows it will have a net cash outflow of $70,000

Interest rate caps and floors:

Work like options. Allow the user to benefit from favourable movements in interest rates while limiting the losses from adverse movements. An interest rate cap is used to hedge loan payments and allows the user to set the maximum interest that is going to be paid out. Interest rate floors are used to protect returns on investment portfolios and allow the user to determine the lowest rate the rate of return on a portfolio can fall to.

An example of an interest rate cap:

Loan of $1,000,000

Interest rate on loan  90-day LIBOR (interest is paid quarterly)

Fixed interest rate for the firm = 7% (used for calculating amortized cap premium)

Can find a cap with the following characteristics:


Notional principal

$1,000,000


Strike rate


8%


Frequency


Quarterly


Maturity 


3 years


Cap premium


0.75% 

Premium  = 0.0075*1,000,000 = 
7500

This is the amount that has to be paid today in order to buy the cap. The cap can be used every 
quarter for 3 years. Because it can be used more than one, its cost needs to be amortized over the life of the cap. The amortized amount can be calculated as:



7500  =    A[1/r   -   1/(r(1+r)t)]
(present value of an annuity formula)


where r=0.07/4 and t=12 quarters

So A = 698.35. 

Suppose the LIBOR is 8%


Interest Payment
=(0.08/4)*1,000,000=

-20,000


Cap


not exercised


0


Amort Prem





-698.35


Net payment





-20,698

Repeating the exercise for a few other possible value of LIBOR:


LIBOR
9%

10%

7%

Interest Pmt

-22,500
-25,000
-17,500




Cap


+2,500

+5,000

not exercised

Amort Prem

-698.35
-698.35
-698.35

Net Payment

-20,698
-20,698
-18198

As you can see, as interest rates go up, the cap is exercised and compensates the buyer for the difference between the interest rate and strike rate of 8% (the diff needs to be divided by 4 though since the payment frequency is quarterly).  This limits the payments to a max of 20,698. But as interest rates go down, the firm benefits from lower interest rate payments.

Interest rate swap

Sometimes, companies can reduce their cost of capital by entering into swaps. Suppose there are two firms A and B. A wants a floating rate loan because its investment portfolio generates returns on a floating rate basis. B wants a fixed rate loan because it generates returns at a fixed rate. They evaluate the cost of capital for both fixed rate and floating rate loans.





A

B

Difference


Fixed Rate

10%

9%


1%


Floating rate

LIBOR +2
LIBOR

2%

Notice that A is riskier and is thus charged higher interest rate in both markets. However, the risk premium for A is higher in the floating rate market than in the fixed rate market. This indicates that there is some mis-pricing in the two markets and A and B can benefit (i.e. lower cost of capital) if they do the following:


A borrows in the fixed rate market


B borrows in the floating rate market

The two enter into a swap agreement with each other where A pays the LIBOR rate to B and B pays 8.5% to A.

Net cash flows for B:



-L 

Loan payment


+L

Received from A


-8.5%

Payment to A


So the net payment by B is 8.5% which is less than what it could have borrowed for in the market for fixed rate loans. The LIBOR inflow and outflow cancel out so B does not have to worry about interest rate changes.

Net cash flows for A:


-10

Loan Payment


-L

Payment to B


+8.5

Payment from B


The net cash flow for A is –(L+1.5), again lower than borrowing directly in the floating rate market.

Basically, the difference in the risk premiums in the two markets (1% in fixed and 2% in floating) is 1%. This is the degree of mispricing and represent the profits that are available to be shared between the two firms. I assumed the two shared these profits equally so I know that the net payment for B must be 8.5% (0.5% less than the market rate) – knowing this, I can work out the numbers for the swap agreement that will ensure that B’s cost of capital goes down by 0.5%. These numbers can then be used to estimate the net payment of A – the double check being that the net payment of A must also be 0.5% less than the market rate of L+2.

