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Asset/liability management

· Asset/liability committee (ALCO):

· In general, a short-run management tool:

Construct a sources and uses of funds statement.

NIMs are controlled by this management:

Example:

$100 million 5-year fixed-rate loans at 8% = $8 million interest

$90 million 30-day time deposits at 4%      = $3.6 million interest

$10 million equity

Net interest income = $4.4 million

Net interest margin (NIM) = ($8 - $3.6)/$100 = 4.4%

If interest rates rise 2%, deposit costs will rise in next year but not loan interest.  Now, NIM = ($8 - $5.4)/$100 = 2.6%.

Thus, NIM depends on interest rates, the dollar amount of funds, and the earning mix (rate x dollar amount).

Alternatives to managing interest rate risk

· On-balance sheet and off-balance sheet:

· On-balance sheet adjustments in fixed versus variable pricing and maturities.

· E.g.) floating rate mortgages on the asset side of the balance sheet or longer term CD on the liability side.  Loan sales. 

· Off-balance sheet use of derivatives, such as interest rate swaps and financial futures

· A bank holding long-term, fixed-rate mortgages could swap for a floating rate payment stream.  The bank agree to receive a floating rate payment stream and to pay the counterparty an equivalent fixed rate payment stream.   

· Alternatively, the bank could use interest rate futures contracts to hedge a potential increase in interest rates and its price effects on a mortgage portfolio.  In this case sell T-bond futures contracts and, if rates rise, gains on futures position would offset losses in cash (mortgage) position.

Measuring interest rate sensitivity and the dollar gap

· Dollar gap:
· RSA($) - RSL($) (or dollars of rate sensitive assets minus dollars of rate sensitive liabilities -- normally, less than one-year maturity).

· To compare 2 or more banks, or make track a bank over time, use the: 

Relative gap ratio = Gap$/Total Assets

or 

Interest rate sensitivity ratio = RSA$/$RSL$.

· Positive dollar gap occurs when RSA$>RSL$.  If interest rates rise (fall), bank NIMs or profit will rise (fall).  The reverse happens in the case of a negative dollar gap where RSA$<RSL$.  A zero dollar gap would protect bank profits from changes in interest rates.

Measuring interest rate sensitivity and the dollar gap

· Dollar Gap:
· Interest rate forecasts can be important in earning bank profit.

If interest rates are expected to increase in the near future, the bank could use a positive dollar gap as an aggressive approach to gap management.

If interest rates are expected to decrease in the near future, the bank could use a negative dollar gap (so as rate fell, bank deposit costs would fall more than bank revenues, causing profit to rise).

· Incremental and cumulative gaps

· Incremental gaps measure the gaps for different maturity buckets (e.g., 0-30 days, 30-90 days, 90-180 days, and 180-365 days).

· Cumulative gaps add up the incremental gaps from maturity bucket to bucket.

Measuring interest rate sensitivity and the dollar gap

· Gap, interest rates, and profitability:

· The change in the dollar amount of net interest income ((NII) is:

(NII = RSA$(( i) - RSL$(( i) = GAP$(( i)

Example: Assume that interest rates rise from 8% to 10%. 

(NII = $55 million (0.02) - $35 million (0.02) = $20 million (0.02)


     = $400,000 expected change in NII

· Defensive versus aggressive asset/liability management:

· Defensively guard against changes in NII (e.g., near zero gap).

· Aggressively seek to increase NII in conjunction with interest rate forecasts (e.g., positive or negative gaps).

· Many times some gaps are driven by market demands (e.g., borrowers want long-term loans and depositors want short-term maturities.

· Three problems with dollar gap management:

1) Time horizon problems related to when assets and liabilities are repriced.  Dollar gap assumes they are all repriced on the same day, which is not true.  

For example, a bank could have a zero 30-day gap, but with daily liabilities and 30-day assets NII would react to changes in interest rates over time.

A solution is to divide the assets and liabilities into maturity buckets (i.e., incremental gap).

2) We assume that the correlation between the movement in market interest rates and in the interest income and interest expense is one.  

Many variable rate assets do not adjust quickly and fully to changes in market interest rates. e.g) residential real estate loans

A solution is the Standardized gap. e.g) a variable rate asset whose interest rate has been shown to be rather insensitive to market interest rate movement might be considered as a fixed rate. 

· For example, assume GAP$ = RSA$ - RSL$ = $200 (com’l paper) - $500 (CDs) = -$300.  Assume the CD rate is 105% as volatile as 90-day T-Bills, while the com’l paper rate is 30% as volatile.  Now we calculate the Standardized Gap = 0.30($200) - 1.05($500) = $60 - $525  = -$460, which is much more negative!

3) Focus on net interest income rather than shareholder wealth.

Dollar gap may be set to increase NIM if interest rates increase, but equity values may decrease; if successful, aggressive gap management may increase the level of NII, but it is also likely to add to the volatility of that income.  

Even defensive gap management may produce a decline in shareholder wealth, because of the less-than-perfect correlation between asset earnings, liability costs, and general market interest rate movements. 

Duration gap analysis

While GAP$ can adjust NIM for changes in interest rates, it does not consider effects of such changes on asset, liability, and equity values.

· Duration gap analysis:

n general,V = -D x V x [i/(1 + i)]

For assets:   = -D x A x [i/(1 + i)]  

For liabilities:  L = -D x L x [i/(1 + i)]

Change in equity value is:  E = A - L

DGAP (duration gap) = DA - W DL, where DA is the average duration of assets, DL is the average duration of liabilities, and W is the ratio of total liabilities to total assets.

DGAP can be positive, negative, or zero.

The change in net worth or equity value (or E) here is different from the market value of a bank’s stock (which is based on future expectations of dividends).  This new value is based on changes in the market values of assets and liabilities on the bank’s balance sheet.

Duration gap analysis

EXAMPLE:  Balance Sheet Duration

Assets
                 $     Duration (yrs)
Liabilities
 $      Duration (yrs) 

Cash
               
100
         0

CD, 1 year
600
1.0


Business loans
 400
         1.25

CD, 5 year
300
5.0




                                       
       Total liabilities  $900
2.33


Mortgage loans   
500
         7.0  

Equity
           100



                

$1,000         4.0

           
$1,000



DGAP = 4.0 - (.9)(2.33) = 1.90 years

Suppose interest rates increase from 11% to 12%.  Now, 

% E = (-1.90)(1/1.11) = -1.7%.

$ E  = -1.7% x total assets = 1.7% x $1000 = -$17.
Duration gap analysis

Defensive and aggressive duration gap management:

· If you think interest rates will decrease in the future, a positive duration gap is desirable -- as rates decline, asset values will increase more than liability values increase (a positive equity effect).

· If you predict an increase in interest rates, a negative duration gap is desirable -- as rates rise, asset values will decline less than the decline in liability values (a positive equity effect).

· Of course, zero gap protects equity from the valuation effects of interest rate changes -- defensive management.

· Aggressive management adjusts duration gap in anticipation of interest rate movements.

Duration gap analysis

Problems with duration gap:

· Overly aggressive management that “bets the bank.”  This happened to First Pennsylvania Corp. in late 1970s.  With rates high at the end of an expansion, it bought long-term securities with short-term borrowed funds (negative dollar gap, positive duration gap).  However, instead of rates falling, they shot up further, causing both negative NIMs and losses on equity leading to bankruptcy.  Moral:  don’t bet the bank on interest rates!

· Any duration analysis assumes that the yield curve is flat and shifts in the level of interest rates imply parallel shifts of the yield curve.  In reality, the yield curve is seldom flat, and short-term and long-term interest rates have different volatilities or shifts over time.

· Average durations of assets and liabilities drift or change over time and not at the same rates.  At one point the duration gap may be 2.0 but one year later it may be only 0.5.  Some experts advise rebalancing to keep the duration gap in a target range over time.

Other issues in duration analyses

Simulation models 

· Examine different “what if” scenarios about interest rates and asset and liability mixes in gap management -- stress testing.

Credit risk

· Gap management can affect credit risk.  For example, if a bank decides to increase its use of variable rate loans (to obtain a positive dollar gap in anticipation of an interest rate increase in the near future), as rates do rise, credit risk increases due to fact that some borrowers may not be able to make the higher interest payments.

Liquidity risk

· Changes in liquid assets and liabilities management of liquidity would no doubt affect dollar and duration gaps.

