Solution for chapter 8

15.	Use the following information about a hypothetical government security dealer named M.P. Jorgan. Market yields are in parenthesis, and amounts are in millions. 

	Assets		Liabilities and Equity
	Cash	$10	Overnight repos	$170
	1-month T-bills (7.05%)	75	Subordinated debt
	3-month T-bills (7.25%)	75	7-year fixed rate (8.55%)	150
	2-year T-notes (7.50%)	50
	8-year T-notes (8.96%)	100
	5-year munis (floating rate)
		(8.20% reset every 6 months)	   25	Equity	   15
	Total assets	$335	Total liabilities & equity	$335

	a.	What is the repricing gap if the planning period is 30 days? 3 months? 2 years? Recall that cash is a noninterest-earning asset.

	Repricing gap using a 30-day planning period = $75 ‑ $170 = ‑$95 million.
Repricing gap using a 3-month planning period = ($75 + $75) ‑ $170 = -$20 million.
	Reprising gap using a 2-year planning period = ($75 + $75 + $50 + $25) ‑ $170 =  +$55 million.

	b.	What is the impact over the next 30 days on net interest income if interest rates increase 50 basis points?  Decrease 75 basis points?

 	If interest rates increase 50 basis points, net interest income will decrease by $475,000. 
	NII = CGAP(R) = ‑$95m.(.005) = -$0.475m.
	
If interest rates decrease by 75 basis points, net interest income will increase by $712,500. NII = CGAP(R) = ‑$95m.(-.0075) = $0.7125m.

c. The following one-year runoffs are expected:  $10 million for two-year T-notes and $20 million for eight-year T-notes. What is the one-year repricing gap?

	The repricing gap over the 1-year planning period = ($75m. + $75m. + $10m. + $20m. + $25m.) ‑ $170m. = +$35 million.

	d.	If runoffs are considered, what is the effect on net interest income at year-end if interest rates rise 50 basis points?  Decrease 75 basis points?

	If interest rates increase 50 basis points, net interest income will increase by $175,000.  NII = CGAP(R) = $35m.(0.005) = $0.175m.

	If interest rates decrease 75 basis points, net interest income will decrease by $262,500. NII = CGAP(R) = $35m.(-0.0075) = -$0.2625m.




18. 	The balance sheet of A. G. Fredwards, a government security dealer, is listed below. Market yields are in parentheses, and amounts are in millions. 

	Assets		Liabilities and Equity
	Cash	$20	Overnight repos	$340
	1-month T-bills (7.05%)	150	Subordinated debt
	3-month T-bills (7.25%)	150	7-year fixed rate (8.55%)	300
	2-year T-notes (7.50%)	100
	8-year T-notes (8.96%)	200
	5-year munis (floating rate)
		(8.20% reset every 6 months)	   50	Equity	   30
	Total assets	$670	Total liabilities and equity	$670

	a.	What is the repricing gap if the planning period is 30 days? 3 month days? 2 years? 

	Repricing gap using a 30-day planning period = $150 ‑ $340 = ‑$190 million.
Repricing gap using a 3-month planning period = ($150 + $150) ‑ $340 = -$40 million.
	Reprising gap using a 2-year planning period = ($150 + $150 + $100 + $50) ‑ $340 = $110 million.

	b.	What is the impact over the next three months on net interest income if interest rates on RSAs increase 50 basis points and on RSLs increase 60 basis points?

II = ($150m. + $150m.)(.005) = $1.5m.
IE = $340m.(.006) = $2.04m.
NII = $1.5m. – ($2.04m.) = -$.54m.

c.	What is the impact over the next two years on net interest income if interest rates on RSAs increase 50 basis points and on RSLs increase 75 basis points?

II = ($150m. + $150m. + $100 + $50)(.005) = $2.25m.
IE = $340m.(.0075) = $2.04m.
NII = $2.25m. – ($2.04m.) = $.21m.

	d.	Explain the difference in your answers to parts (b) and (c). Why is one answer a negative change in NII, while the other is positive?

For the 3-month analysis, the CGAP affect worked to decrease net interest income. That is, the CGAP was negative while interest rates increased. Thus, interest income increased by less than interest expense. The result is a decrease in NII. For the 3-year analysis, the CGAP affect worked to increase net interest income. That is, the CGAP was positive while interest rates increased. Thus, interest income increased by more than interest expense. The result is an increase in NII.

29.	Gunnison Insurance has reported the following balance sheet (in thousands):

	Assets		Liabilities and Equity
	2-year Treasury note	$175	1-year commercial paper	$135
	15-year munis	$165	5-year note	$160
			Equity	  $45
	Total Assets	$340	Total Liabilities & Equity	$340

	All securities are selling at par equal to book value. The two-year notes are yielding 5 percent, and the 15-year munis are yielding 9 percent. The one-year commercial paper pays 4.5 percent, and the five-year notes pay 8 percent. All instruments pay interest annually.

	a.	What is the weighted-average maturity of the assets for Gunnison?

	MA = [2*$175 + 15*$165]/$340 = 8.31 years

	b.	What is the weighted-average maturity of the liabilities for Gunnison?

	ML = [1*$135 + 5*$160]/$295 = 3.17 years

	c.	What is the maturity gap for Gunnison?

	MGAP = 8.31- 3.17 = 5.14 years

	d.	What does your answer to part (c) imply about the interest rate exposure of Gunnison Insurance?

	Gunnison Insurance is exposed to interest rate risk. If interest rates rise, net worth will decline because the average maturity of the assets is higher than the average maturity of the liabilities. The opposite holds true if interest rates fall (That is, net worth will increase.)

	e.	Calculate the values of all four securities of Gunnison Insurance’s balance sheet assuming that all interest rates increase 2 percent. What is the dollar change in the total asset and total liability values? What is the percentage change in these values?

	T-notes: PV = 8.75*PVIFAi=7%,n=2 + 175*PVIFi=7%,n=2 = $168.67
	Munis: PV = 14.85*PVIFAi=11%,n=15 + 165*PVIFi=11%,n=15 = $141.27
	Commercial Paper: PV = 6.075*PVIFAi=6.5%,n=1 + 135*PVIFi=6.5%,n=1 = $132.46
	Note: PV = 12.80*PVIFAi=10%,n=5 + 160*PVIFi=10%,n=5 = $147.87

	Total assets = $168.67 + $141.27 = $309.94  A = -$30.06 or -8.84 percent change
	Total liabilities = $132.46 + $147.87 = $280.33  L = -$14.67 or -4.97 percent change

	f.	What is the dollar impact on the market value of equity for Gunnison? What is the percentage change in the value of the equity?

	E = A - L = -$30.06 – (-$14.67) = -$15.39  -34.2 percent

	g.	What would be the impact on Gunnison’s market value of equity if the liabilities paid interest semiannually instead of annually?

	The value of liabilities will be lower with semi-annual compounding, increasing the value of net worth. The one-year CP will decline in value to $132.426. The five-year note will decline in value to $147.645. The value of equity will increase to $29.869 =  ($168.67 + $141.27) - ($132.426 + $147.645).

Solution to chapter 9

23.	The balance sheet for Gotbucks Bank, Inc. (GBI), is presented below ($ millions):

	Assets	Liabilities and Equity
	Cash	$30	Core deposits	$20
	Federal funds	20	Federal funds	50
	Loans (floating)	105	Euro CDs	130
	Loans (fixed)	  65	Equity	  20
	Total assets	$220	Total liabilities & equity	$220

NOTES TO THE BALANCE SHEET: The fed funds rate is 8.5 percent, the floating loan rate is LIBOR + 4 percent, and currently LIBOR is 11 percent. Fixed rate loans have five-year maturities, are priced at par, and pay 12 percent annual interest. The principal is repaid at maturity. Core deposits are fixed-rate for 2 years at 8 percent paid annually. The principal is repaid at maturity. Euros currently yield 9 percent.

	a.	What is the duration of the fixed-rate loan portfolio of Gotbucks Bank?

Five-year Loan (values in millions of $s)
	Par value = $65			Coupon rate = 12%		Annual payments
	R = 12%				Maturity = 5 years
Time	  Cash Flow	   PV of CF	 PV of CF x t
   1	      $7.8	                   $6.964   	       $6.964
   2	      $7.8	                   $6.218	     $12.436
   3	      $7.8	                   $5.552	     $16.656
   4	      $7.8	                   $4.957           $19.828
   5	    $72.8	 	     $41.309	   $206.543
				     $65.000	   $262.427      Duration = $262.427/$65.000 = 4.0373

The duration is 4.0373 years.

	b.	If the duration of the floating-rate loans and fed funds is 0.36 year, what is the duration of GBI’s assets?

   	DA = [30(0) + 65(4.0373) + 125(.36)]/220 = 1.3974 years

	c.	What is the duration of the core deposits if they are priced at par?

Two-year Core Deposits (values in millions of $s)
	Par value = $20			Coupon rate = 8%		Annual payments
	R = 8%				Maturity = 2 years
Time	  Cash Flow	   PV of CF	 PV of CF x t
   1	       $1.6		       $1.481	        $1.481
   2	    $21.6		     $18.519	      $37.037
				     $20.000	      $38.519	  Duration = $38.519/$20.000 = 1.9259

	The duration of the core deposits is 1.9259 years.

	d.	If the duration of the Euro CDs and fed funds liabilities is 0.401 year, what is the duration of GBI’s liabilities?

	DL = [20*(1.9259) + 180*(.401)]/200 = .5535 years

	e.	What is GBI’s duration gap? What is its interest rate risk exposure?

	GBI’s leveraged adjusted duration gap is: 1.3974 - 200/220 * (.5535) = .8942years

	f.	What is the impact on the market value of equity if the relative change in all interest rates is an increase of 1 percent (100 basis points)? Note, the relative change in interest rates is (R/(1+R)) = 0.01.

Since GBI’s duration gap is positive, an increase in interest rates will lead to a decline in net worth. For a 1 percent increase, the change in net worth is:

	ΔE = -0.8942 x $220 x (0.01) = -$1,967,280 (new net worth will be $18,032,720).

	g.	What is the impact on the market value of equity if the relative change in all market interest rates is a decrease of 0.5 percent (-50 basis points)?

Since GBI’s duration gap is positive, an decrease in interest rates will lead to an increase in net worth. For a 0.5 percent decrease, the change in net worth is:

	ΔE = -0.8942 * (-0.005) * $220 = $983,640 (new net worth will be $20,983,640).

[bookmark: _GoBack]	h.	What variables are available to GBI to immunize the bank?  How much would each variable need to change to get DGAP equal to 0?

	Immunization requires the bank to have a leverage-adjusted duration gap of 0. Therefore, GBI could reduce the duration of its assets to 0.5535 years by using more fed funds and floating rate loans. Or GBI could use a combination of reducing asset duration and increasing liability duration in such a manner that DGAP is 0.

