5.1
Given the following information:

Assets
$
Rate
Liabilities & Equity
$

Rate 

Rate sensitive 
$3,000
10.0%
Rate sensitive 
$2,000
8.0%

Nonrate sensitive
1,500
9.0
Nonrate sensitive
2,000
7.0

Nonearning
500

Equity
1,000


$5,000


$5,000

a.
Calculate the expected net interest income at current interest rates and assuming no change in the composition of the portfolio. What is the net interest margin?

b.
Assuming that all interest rates rise by 1 percentage point, calculate the new expected net interest income and net interest margin.

ANSWER: 

a.
Net interest income = $3,000 (.10) + $1,500 (.09) – $2,000 (.08) – $2,000 (.07)




= $435 – $300




= $135

 
Net interest margin = $135/$4,500 = 0.03 or 3.0%

b.
Net interest income = $3,0000(0.11) +$1,500(0.09) – $2,000(0.09) = $145


Net interest margin = $145/$4,500 = 0.0322 = 3.22%

5.2
Given the following information


ABC National Bank


($ Millions)

Assets
Liabilities and Equity
Rate Sensitive
$200
(12%)
Rate Sensitive
$300
(6%)

NonRate Sensitive
400
(11%)
NonRate Sensitive
300
(5%)

Non Earning
100

Equity
100
Total Assets
$700

Total Liabilities and Equity
$700

a.
What is the GAP? Net Interest Income? Net Interest Margin? How much will net interest income change if interest rates fall by 200 basis points?

b.
What changes in portfolio composition would you recommend to management if you expected interest rates to increase. Be specific.

ANSWER: 

a.
The gap is $-100 ($200 - $300). The net interest income is ($200) (12%) + ($400) (11%) – ($300) (6%) – ($300) (5%) = $24 + $44 – $18 – $15 = $35. The net interest margin is $35/$600 = 5.8%. If interest rates change (fall) by 200 basis points, the net interest income would be ($200) (10%) + ($400) (11%) – ($300) (4%)- ($300) (5%) = $20 + $44 - $12 – $15 = $37. This compares with a net interest income of $35 before the change in interest rates.

B.
Given the existing portfolio, an increase in interest rates will reduce net interest income. To prevent this from happening, management could shift $100 from nonrate sensitive assets to rate sensitive assets or it could shift $100 from rate sensitive liabilities to nonrate sensitive liabilities. This would reduce the gap to zero. If it moved more than $100, it could create a positive gap and benefit from rising interest rates.

5.3
The ALCO has obtained the following information on the interest rate sensitivity of your bank:


Amount
     Rate
90 day Interest rate
$80,000
     8.0%

  Sensitive Assets

90 day Interest Rate
$120,000
   6.0%

  Sensitive Liabilities


The consensus of forecasting is for interest rates to increase by 50 basis points during the ninety days. But a significant minority of forecasters expects rates to fall by 50 basis points.

a.
How could the bank eliminate its interest rate risk?

b.
What could happen to net interest income if the minority forecast turned out to be the correct one?

ANSWER: 

a.
The bank could eliminate its interest rate risk (under certain assumptions) by increasing the amount of interest rate sensitive assets by $40,000 or reducing the amount of interest rate sensitive liabilities by $40,000.

b.
If the minority forecast turns out to be correct, and if the bank has made the adjustments as in (a) above, then it would give up the gain that it would have realized from the decline in interest rates.

5.4
A bank recently purchased at par a $1,000,000 issue of U. S. Treasury bonds. The bonds have a duration of 3 years and pay 6% annual interest. How much would the bond’s price change if interest rates fell from 6 percent to 5 percent? If interest rates rose from 6 percent to 7 percent? What would your answer be if the duration of the bond was 6 years?

ANSWER: 

The price change if interest rates fell from 6% to 5% would –(3) (-1/1.06) = + 2.83%. 

If interest rates increased from 6% to 7%, the price change would be  

 –(3) (+1/1.06) =  – 2.83%. 

If the duration of the bond were 6 years, the percentage change in price would be double that just calculated –(2) (2.83) or +5.66 for the decline in rates and – 5.66 for the decline.

5.5
Calculate the duration gap of the following bank.

Assets

Liabilities/Equity 


Amount
%
Duration
Transaction
%
Duration

Cash
1000

(years)
Deposits
$3,000
4.0%
0.5

U.S. Government

Securities
2000
4.0%
5.0 
CD’s
$9,000
6.0%
4.0

Loans
l0,000
8.0%
4 
Equity
1,000

$13,000



$13,000

Calculate the percentage and dollar change in the value of equity if all interest rates increase by 200 basis points. How could the bank protect itself from this anticipated interest rate change?

ANSWER: 


DA = (5 yrs.)($2,000) + (4 yrs.)($10,000) = 3.1 yrs.




$13,000


DL = (0.5 yrs.)($3,000) +(4.0 yrs.)($10,000) = 3.2 yrs.




$12,000


DGAP = 3.1-(12/13)(3.2) = 0.2 yrs.


Change in the value of the equity 

–
(0.02) [2/1,068] = -0.37%

Dollar change     -0.0037($13,000) = -$48.1

The bank has a small positive duration gap. It could reduce the negative exposure to rising interest rates by reducing the duration of its assets and/or increasing the duration of its liabilities.

5.6
Assume that the ABC National Bank has the following structure of assets and liabilities:

Assets
Liabilities

Floating Rate

Variable Rate Liabilities

Business Loans
250
consisting of Floating 

Federal Funds
50
Rate CD, and Money

Fixed Rate Loans

Market Deposit Accounts
$ 200

 and investments
700
Federal funds Purchased
200




Fixed Rate Liabilities
500



Equity
100

Total Assets
$1,000
Total Liabilities and Equity
$1,000

a.
What is the dollar or maturity gap of the bank?

b.
Assuming that floating rate business loans are 20 percent as volatile as treasury bills, that federal funds are 200 percent as volatile as treasury bills, and that variable rate liabilities other than federal funds purchased are 10 percent as volatile as treasury bills, what is the standardized gap?

c.
Does the standardized gap suggest a different conclusion about interest rate risk?

ANSWER: 

a.
Rate sensitive assets are $300 (floating rate business loans of $250 plus federal funds sold of $50). Rate sensitive liabilities are $400 (floating rate CDs and MMDAs of $200 plus federal funds purchased of $200). Hence, the dollar or maturity gap of the bank is –$100.

b.
The standardized rate sensitive assets are ($250) (0.02) + ($50) (2) = $50 + $100 = $150. The standardized rate sensitive liabilities are ($200)(0.1)  + 200 = $20 + $200 = $220 The standardized gap is $150 – $220 = –$70.

c.
The degree of interest rate risk is much more as shown by the much larger amount of the standardized gap. An increase in interest rates would have a much larger and negative effect on profits than the unstandardized gap would suggest.

5.7
If a bank has a duration gap of 4.0 years, and interest rates increase from 6 percent to 8 percent, what is the change in the dollar value of equity (assume that assets are $1 billion)?

ANSWER: 

% change in the value of equity is as follows: – (4 years) (2/1.06) = - 7.547% 

$ change in the value of equity = -0.07547 * ($1 billion) = –$75.47 million.

5..9
The balance sheet of Capital Bank appears as follows:

Assets
Liabilities and Maturities
Short Term Securities and

Short Term and Floating

  Adjustable Rate Loans
$220
Rate Funds

Duration: 6 months

Duration 6 months
$560

Fixed Rate Loans

Fixed Rate Funds

  Duration: 8 years
700
Duration: 30 months
270

Nonearning Assets
80
Equity
170 

  Total Assets

Total Liabilities and Net Worth


$1000

$1000

Required:

a.
Calculate the duration of this balance sheet.

b.
Assuming that the required rate of return is 8 percent, what would be the effect on the bank’s net worth if interest rates increased by 1 percent.

c.
Suppose that the expected change in net worth is unacceptable to management. What outcome could management take to reduce this change?

ANSWER: 

a.
The duration of assets is as follows: ($220) (0.5 years) + ($700) (8 years)/$1000 = $110 + $5600/1000 = 5.71 years

The duration of liabilities is:

($560) (0.5 years) + ($270) (2.5 years) 830 = 280 + 675/$830 = 1.15 years

The duration gap is:

5.71 years – (.83) (1.15 years) = 5.71 - .95 = 4.76 years

b.
The change in net worth would be:


–(4.76) (1/1.08) = 4.41%


net worth would decline by 4.41%

d.
The bank could alter the duration of its assets and liabilities. Specifically, it could shorten the duration of assets and lengthen the duration of liabilities.

5.10
Consider the following bank balance sheet:


Assets
Liabilities

3 year Treasury bond
$275
1 year certificate of deposit
$155

10 year municipal bond
$185
5 year note
$180


Assume that the 3 year Treasury bond yields 6%, the 10 year municipal 

bond yields 4%, the 1-year certificate of deposit pays 4.5%, and the 5 year note pays 6%. Assume that all instruments have annual coupon payments.

a.
What is the weighted average maturity of the assets? Liabilities?

b.
Assuming a 1 year time horizon, what is the dollar gap?

c.
What is the interest rate risk exposure of the bank?

d.
Calculate the value of all four securities on the bank’s balance sheet if interest rates increases by 2 percentage points. What is the effect on the market value of the equity of the bank?

ANSWER: 

a.
The weighted average maturity is calculated as follows: Assets = 


($275) (3 years) + ($185) (10 years)/$460 = $825 + $1850)/$460 = 5.8 years. Liabilities =($155) (1 year) + ($180) (5 years)/$335 = $155 + 900/$335 = 3.15 years.

b.
With a one year time horizon, the gap is $-155.

c.
The bank will suffer a reduction in net interest income if interest rates increase but will gain if interest rates fall.

d.
The change in value is a function of the duration of each item.


3 year Treasury bond x Duration = 2.8 years


10 year Municipal bond x Duration 8.4 years


1 year Certificate of Deposit x Duration = 1 year


5 year Note x Duration = 4.4 years


The change in the market value of each asset produced by a


2 percentage point increase in interest rates is:


3 year Treasury bonds = –(2.8) (.02/1.06) ($275) = –$14.5


0 year Municipal bond = –(8.4) (.02/1.04) ($185) = –$29.9


1 year Certificate of Deposit = –(–1) (.02/1.045) ($155) = –3.0


5 year note = - (4.4) (.02/1.06) (180) = – 14.9


The net change in equity is:


–$14.5 – $29.9 – (–$3 – $14.9) = –$26.5

5.11
A bank issues a $1,000,000 1 year note paying 6 percent annually in order to make a $1,000,000 corporate loan paying 8 percent annually.

a.
What is the dollar gap (assume a one-year time horizon). What is the interest rate risk exposure of the bank?

b.
Immediately after the transaction, interest rates increase by 2 percentage points. What is the effect on the asset and liability cash flows? On net interest income?

c.
What does your answer to part b imply about your answer to part a.

ANSWER: 

a.
Assuming that the corporate loan has less than a 1 year maturity, the dollar gap is zero.

b.
If interest rates increase, the asset will reprice sooner than the liability and net interest income will rise.

c. The conclusion reached in (a) is invalid if the asset and liability item reprice at different times.

