Managing Interest Rate Risk 

Interest Rate Risk

· The potential loss from unexpected changes in interest rates which can significantly alter a bank’s profitability and market value of equity.

· When a bank’s assets and liabilities do not reprice at the same time, the result is a change in net interest income.

· The change in the value of assets and the change in the value of liabilities will also differ, causing a change in the value of stockholder’s equity

· Banks typically focus on either:

· Net interest income or 

· The market value of stockholders' equity 

· Asset and Liability Management Committee (ALCO)

· The ALCO’s primary responsibility is interest rate risk management.  

· The ALCO coordinates the bank’s strategies to achieve the optimal risk/reward trade-off.

Repricing Model
· Rate sensitivity means time to repricing
· Rate-sensitive assets: those assets that will mature or reprice in a given time period 

· Rate-sensitive liabilities: those liabilities that will mature or reprice in a given time period

· Example

Which of the following assets or liabilities fit the one-year rate or repricing sensitivity test?



(1)  91-day U.S. Treasury bills




(2)  1-year U.S. Treasury notes




(3)  20-year U.S. Treasury bonds


      (4)  20-year floating-rate corporate bonds with annual repricing




(5)  30-year floating-rate mortgages with repricing every two years




(6)  30-year floating-rate mortgages with repricing every six months




(7)   Overnight fed funds


       (8)  9-month fixed rate CDs




(9)  1-year fixed-rate CDs




(10)  5-year floating-rate CDs with annual repricing




(11)  Common stock

· Repricing gap is the difference between the rate sensitivity of each asset and the rate sensitivity of each liability: RSA – RSL
· Measuring Interest Rate Risk with GAP

· Example:

A bank makes a $10,000 four-year car loan to a customer at fixed rate of 8.5%.  The bank initially funds the car loan with a one-year $10,000 CD at a cost of 4.5%.  The bank’s initial spread is 4%.

What is the bank’s 1-year GAP with the auto loan?

RSA1yr = $0

RSL1yr  = $10,000

GAP1yr = $0 - $10,000 = -$10,000

The bank’s one year funding GAP is -10,000

If interest rates rise (fall) in 1 year, the bank’s margin will fall (rise)

· Repricing or funding gap model based on book value, and focuses on managing net interest income in the short-run

· Maturity buckets: Commercial banks must report repricing gaps for assets and liabilities with maturities of:

· One day
· More than one day to three months

· More than 3 three months to six months

· More than six months to twelve months

· More than one year to five years
· Over five years
· Repricing gap example
 


           Assets   
Liabilities  
Gap
  Cum. Gap

      1-day

  $ 20
               $ 30

 $-10
     $-10

      >1day-3mos.              30                     40                 -10           -20

      >3mos.-6mos.            70                     85                 -15           -35

      >6mos.-12mos.          90                     70                 +20          -15

      >1yr.-5yrs.                 40                     30                 +10           -5

      >5 years
                10                       5                   +5             0

· Applying the repricing model

                    NIIi = (GAPi) Ri = (RSAi - RSLi) ri
       In the one day bucket, gap is -$10 million. If rates rise by 1%,

               NIIi = (-$10 million) × 0.01 = -$100,000

        In the 6mos. – 12mos. bucket, gap is $20 million. If rates rise by 1%,

               NIIi = ($20 million) × 0.01 = $200,000
              If we consider the cumulative 1-year gap,

NIIi = (CGAPi) Ri = (-$15 million)(0.01)= -$150,000

· Equal changes in rates on RSAs and RSLs

· Example: Suppose rates rise 2% for RSAs and RSLs. Expected annual change in NII,



(NII = CGAP × ( R= -$15 million × 0.02 = -$300,000

· With positive CGAP, rates and NII move in the same direction

· Unequal changes in Rates

· If changes in rates on RSAs and RSLs are not equal, the spread changes. In this case,


       (NII = (RSA × ( RRSA ) - (RSL × ( RRSL )

· Unequal rate change example

            If RSA rate rises by 1.2% and RSL rate rises by 1.0%


       (NII = ( interest revenue - ( interest expense

                    = ($210 million × 1.2%) - ($225 million × 1.0%) 



        = $2.52million – 2.25million = $270,000
· The FI can restructure its assets and liabilities, on or off the balance sheet, to benefit from projected interest rate changes.

· Positive gap: increase in rates increases NII

· Negative gap: decrease in rates increases NII

· Advantages and disadvantages of repricing model
· Advantages:

· Easy to understand

· Works well with small changes in interest rates

· Disadvantages:
· Ignores market value effects and off-balance sheet cash flows

· Overaggregative: distribution of assets & liabilities within individual buckets is not considered. Mismatches within buckets can be substantial

· Ignores effects of runoffs

The Maturity Model

· Explicitly incorporates market value effects.

· For fixed-income assets and liabilities:

· Rise (fall) in interest rates leads to fall (rise) in market price.

· The longer the maturity, the greater the effect of interest rate changes on market price.
· Example: Impact of maturity on change in loan (bond) value

                                         Loan A                  Loan B

Maturity                             1 years                   2 year

Face value                            $100                     $100

Annual coupon                      10%                    10%

If current market interest rate is 10%, market values of the two bonds
      VA = (100+10)/(1+0.10) = $100

      VB = 10/(1+0.10) + (10+100)/(1+0.10)2 = $100

If market interest rate increases by 1%, to 11%, market values of the two bonds

      V’A = (100+10)/(1+0.11) = $99.10

      V’B = 10/(1+0.11) + (10+100)/(1+0.11)2 = $98.29

· Maturity of portfolio of assets (liabilities) equals weighted average of maturities of individual components of the portfolio

· Typically, MA - ML > 0 for most banks and thrifts

· Size of the gap determines the size of interest rate change that would drive net worth to zero
· Immunization and effect of setting 



MA - ML = 0

· If MA - ML = 0, is the FI immunized?

· Extreme example: Suppose liabilities consist of 1-year zero coupon bond with face value $100. Assets consist of 1-year loan, which pays back $99.99 shortly after origination, and 1¢ at the end of the year. Both have maturities of 1 year
· Not immunized, although maturities are equal
· Reason: Differences in duration
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