Questions on Bond Pricing 

3. Answer the following questions.
(a) The portfolio manager of a tax-exempt fund is considering investing $500,000 in a debt instrument that pays an annual interest rate of 5.7% for four years. At the end of four years, the portfolio manager plans to reinvest the proceeds for three more years and expects that for the three-year period, an annual interest rate of 7.2% can be earned. What is the future value of this investment?

At the end of year four, the portfolio manager’s amount is given by: Pn = P0 (1 + r)n. Inserting in our values, we have P4 = $500,000(1.057)4 = $500,000(1.248245382) = $624,122.66. In three more years at the end of year seven, the manager amount is given by:  P7 = P4(1 + r)3. Inserting in our values, we have: P7 = $624,122.66(1.072)3 = $624,122.66(1.231925248) = $768,872.47.

(b) Suppose that the portfolio manager in Question 3, part a, has the opportunity to invest the $500,000 for seven years in a debt obligation that promises to pay an annual interest rate of 6.1% compounded semiannually. Is this investment alternative more attractive than the one in Question 3, part a?

At the end of year seven, the portfolio manager’s amount is given by the following equation, which adjusts for semiannual compounding. We have: Pn = P0(1 + r/2)2(n). Inserting in our values, we have P7 = $500,000(1 + 0.061/2)2(7) = $500,000(1.0305)14 = $500,000(1.522901960) = $761,450.98. Thus, this investment alternative is not more attractive. It is less by the amount of $761,450.98 – $768,872.47 = –$7,421.49.

4. Suppose that a portfolio manager purchases $10 million of par value of an eight-year bond that has a coupon rate of 7% and pays interest once per year. The first annual coupon payment will be made one year from now. How much will the portfolio manager have if she (1) holds the bond until it matures eight years from now, and (2) can reinvest all the annual interest payments at an annual interest rate of 6.2%?

At the end of year eight, the portfolio manager’s amount is given by the following equation, which adjusts for annual compounding.

We have:
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where A = coupon rate times par value. Inserting in our values, we have:
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+ $10,000,000 = $700,000[9.9688005] + $10,000,000 = $6,978,160.38 + $10,000,000 = $16,978,160.38.
5. Answer the following questions.
(a) If the discount rate that is used to calculate the present value of a debt obligation’s cash flow is increased, what happens to the price of that debt obligation?

A fundamental property of a bond is that its price changes in the opposite direction from the change in the required yield. The reason is that the price of the bond is the present value of the cash flows. As the required yield increases, the present value of the cash flow decreases; hence the price decreases. The opposite is true when the required yield decreases: The present value of the cash flows increases, and therefore the price of the bond increases.

(b) Suppose that the discount rate used to calculate the present value of a debt obligation’s cash flow is x%. Suppose also that the only cash flows for this debt obligation are $200,000 four years from now and $200,000 five years from now. For which of these cash flows will the present value be greater?

Cash flows that come earlier will have a greater value. As long as x% is positive and the amount is the same, the present value will be greater for the $200,000 four years from now compared to five years from now. This can also be seen by noting that if x > 0 then 
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. The latter inequality implies 
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 will hold.

7. A pension fund manager knows that the following liabilities must be satisfied:

	Years from Now
	Liability (in millions)

	1
	2.0

	2
	3.0

	3
	5.4

	4
	5.8


Suppose that the pension fund manager wants to invest a sum of money that will satisfy this liability stream. Assuming that any amount that can be invested today can earn an annual interest rate of 7.6%, how much must be invested today to satisfy this liability stream?

To satisfy year one’s liability (n = 1), the pension fund manager must invest an amount today that is equal to the future value of $2.0 million at 7.6%. We have:
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= $1,858,736.06.

To satisfy year two’s liability (n = 2), the pension fund manager must invest an amount today that is equal to the future value of $3.0 million at 7.6%. We have:
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= $2,591,174.80.
To satisfy year three’s liability (n = 3), the pension fund manager must invest an amount today that is equal to the future value of $5.4 million at 7.6%. We have:
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= $4,334,679.04.
To satisfy year four’s liability (n = 4), the pension fund manager must invest an amount today that is equal to the future value of $5.8 million at 7.6%. We have:
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= $4,326,920.42.

If we add the four present values, we get $1,858,736.06 + $2,591,174.80 + $4,334,679.04 + $4,326,920.42 = $13,111,510.32, which is the amount the pension fund manager needs to invest today to cover the liability stream for the next four years.

8. Calculate for each of the following bonds the price per $1,000 of par value assuming semiannual coupon payments.

	Bond
	Coupon Rate (%)
	Years to Maturity
	Required Yield (%)

	A
	8
	9
	7

	B
	9
	20
	9

	C
	6
	15
	10

	D
	0
	14
	8


A. Consider a 9-year 8% coupon bond with a par value of $1,000 and a required yield of 7%. Given C = 0.08($1,000) / 2 = $40, n = 2(9) = 18 and r = 0.07 / 2 = 0.035, the present value of the coupon payments is:
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= $$527,587.

The present value of the par or maturity value of $1,000 is: 
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= $538,361. Thus, the price of the bond (P) = present value of coupon payments + present value of par value = $527,587 + $538,361 = $1,065.95.

Professor’s note:

Bond price is always quoted as percentage of par. In this case, the bond should be quoted as 106.595 (% of par). Instead of assuming a face value of $1,000, you can simply assume a face value of $100. The corresponding semiannual coupon would $4. The value of this bond is $106.595. By removing the dollar sign, you can directly quote it as 106.595 percent of par.

B. Consider a 20-year 9% coupon bond with a par value of $1,000 and a required yield of 9%. Given C = 0.09($1,000) / 2 = $45, n = 2(20) = 40 and r = 0.09 / 2 = 0.045, the present value of the coupon payments is:
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 =

$45[18.401584] = $828.071.

The present value of the par or maturity value of $1,000 is: 
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= $171.929. Thus, the price of the bond (P) = $828.071+ $171.929= $1,000.00. [NOTE. We already knew the answer would be $1,000 because the coupon rate equals the yield to maturity.]

C. Consider a 15-year 6% coupon bond with a par value of $1,000 and a required yield of 10%. Given C = 0.06($1,000) / 2 = $30, n = 2(15) = 30 and r = 0.10 / 2 = 0.05, the present value of the coupon payments is:
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=

$30[15.372451] = $461.174.

The present value of the par or maturity value of $1,000 is: 
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231.377. Thus, the price of the bond (P) = $461.174+ $231.377= $692.55.

D. Consider a 14-year 0% coupon bond with a par value of $1,000 and a required yield of 8%. Given C = 0($1,000) / 2 = $0, n = 2(14) = 28 and r = 0.08 / 2 = 0.04, the present value of the coupon payments is:
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= $0. 
[NOTE. We already knew the answer because the coupon rate is zero.]

The present value of the par or maturity value of $1,000 is: 
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 =

$333.48. Thus, the price of the bond (P) = $0 + $333.48 = $333.48.

9. Consider a bond selling at par ($1000) with a coupon rate of 6% and 10 years to maturity.

(a) What is the price of this bond if the required yield is 15%?

We have a 10-year 6% coupon bond with a par value of $1,000 and a required yield of 15%. Given C = 0.06($1,000) / 2 = $30, n = 2(10) = 20 and r = 0.15 / 2 = 0.075, the present value of the coupon payments is:
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$30[10.1944913] = $305.835.

The present value of the par or maturity value of $1,000 is: 
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235.413. Thus, the price of the bond (P) = $305.835 + $235.413 = $541.25.
(b) What is the price of this bond if the required yield increases from 15% to 16%, and by what percentage did the price of this bond change?

If the required yield increases from 15% to 16%, then we have:
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= $294.544.

The present value of the par or maturity value of $1,000 is: 
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Thus, the price of the bond (P) = $294.544 + $214.548= $509.09.
The bond price falls with percentage fall is equivalent to 
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 = (0.059409 or

about –5.94%.

(c) What is the price of this bond if the required yield is 5%?

If the required yield is 5%, then we have:
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= $467.675.

The present value of the par or maturity value of $1,000 is: 
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Thus, the price of the bond (P) = $467.675 + $610.271 = $1,077.95.

(d) What is the price of this bond if the required yield increases from 5% to 6%, and by what percentage did the price of this bond change?

If the required yield increases from 5% to 6%, then we have:
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= $446.324.

The present value of the par or maturity value of $1,000 is: 
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The price of the bond (P) = $446.324 + $553.676 = $1,000.00. [NOTE. We already knew the answer would be $1,000 because the coupon rate equals the yield to maturity.]

The bond price falls with the percentage fall equal to ($1,000.00 – $1,077.95) / $1,077.95 = (0.072310 or about –7.23%.

(e) From your answers to Question 9, parts b and d, what can you say about the relative price volatility of a bond in a high-interest-rate environment compared to a low-interest-rate environment?

We can say that there is more volatility in a low-interest-rate environment because there was a greater fall (–7.23% versus –5.94%).

11. Suppose that you are reviewing a price sheet for bonds and see the following prices (per $100 par value) reported. You observe what seem to be several errors. Without calculating the price of each bond, indicate which bonds seem to be reported incorrectly, and explain why.

	Bond
	Price
	Coupon Rate (%)
	Required Yield (%)

	U
	90
	6
	9

	V
	96
	9
	8

	W
	110
	8
	6

	X
	105
	0
	5

	Y
	107
	7
	9

	Z
	100
	6
	6


If the required yield is the same as the coupon rate then the price of the bond should sell at its par value. This appears to be the case of bond Z. If the required yield decreases below the coupon rate then the price of a bond should increase. This is the case for bond W. This is not the case for bond V so this bond is not reported correctly. If the required yield increases above the coupon rate then the price of a bond should decrease. This is the case for bond U. This is not the case for bonds X and Y so these bonds are not reported correctly. Thus, bonds V, X, and Y are incorrectly reported because the change in the bond price is not consistent with the difference between the coupon rate and the required yield.

13. What is the “dirty” price of a bond?

The “dirty” (or “full”) price is the amount that the buyer agrees to pay the seller, which is the agreed-upon price plus accrued interest. The price of a bond without accrued interest is called the clean price. The exceptions are bonds that are in default. Such bonds are said to be quoted flat, that is, without accrued interest.

Additional Problems

1. Coupon Bond Pricing

A 11% 30‑year U.S. Treasury bond was issued on April 30, 1985. On February 15, 2001, the bond yield is 7.5% (BEY, i.e., nominal rate with semiannual compounding) Notice that U.S. Treasury securities pay semiannual coupon interests. Settlement usually takes one business day. However, for simplicity, you can assume same day settlement. How should this bond be quoted?
Solution:

u=109/182=0.5989

AI=(11/2)*0.5989=3.2939

F=100

Number of cash flows n=29.
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2. Floating‑Rate Bond Pricing

A $10 million floater pays floating interest rate at LIBOR + 2% with a cap of 10%. The LIBOR was at 6.5% at the last reset on September 30, 2000, all quotes are bond equivalent yield. 

(a) What is the market value of the floater on Jan 15 if the LIBOR is 8%?

(b) What will the coupon rate be on the floater on March 31, 2001 if the LIBOR becomes 8.5%?

Solution:

(a) If Jan 15 is the reset date, the floater must be valued at par. Hence, the appropriate discount rate on Jan 15 must be 8%+2%=10%. 

Coupon rate = 0.065+0.02=0.085.

The fraction of half‑year to March 31 is 0.412 half‑year.

PV = 10.425/(1.05)0.412 = $10.217490 Million or $10,217,490.
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(b) Since 8.5%+2%=10.5%>10% cap, the coupon rate to be reset on March 31 should be capped at 10%.
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		9/30/00		1/15/01		3/31/01		107		75		182

		PV==>		10.217490

		Chapter 3		Bond Pricing Formula

		Year		R(BEY)		r(semiannual)		# of years		# of periods		Coupon(% p.a.)		Price		Interest		Cum Int

		0.0		0.090		0.045		20.0		40		8		90.799		0		0

		0.5		0.085		0.043		19.5		39		8		95.278		4.000		4.000

		1.0		0.080		0.040		19.0		38		8		100.000		4.000		8.170

		1.5		0.075		0.038		18.5		37		8		104.959		4.000		12.497

		2.0		0.070		0.035		18.0		36		8		110.145		4.000		16.965

		Horizon R		0.0877		BEY=		0.1755

		Year		R(BEY)		r(semiannual)		# of years		# of periods		Coupon(% p.a.)		Price		Interest		Cum Int

		0.0		0.090		0.045		5.0		10		12		111.869		0		0

		0.5		0.085		0.043		4.5		9		12		112.865		6.000		6.000

		1.0		0.080		0.040		4.0		8		12		113.465		6.000		12.255

		1.5		0.075		0.038		3.5		7		12		113.630		6.000		18.745

		2.0		0.070		0.035		3.0		6		12		113.321		6.000		25.448

		Horizon R		0.0553		BEY=		0.1107

		Chapter 4

														Modified				Macaulay		Modified

		R(BEY)		r(semiannual)		# of years		# of periods		Coupon(% p.a.)		Price		Duration		Convexity		Duration		Duration

		0.100		0.0500		30.0		60		6		62.141		10.1237654304		90.9205007259		21.2584533292		10.1230730139

		0.101		0.0505		30.0		60		6		61.518

		0.099		0.0495		30.0		60		6		62.776

		Quiz #2

		Q1

		Year		R(BEY)		r(semiannual)		# of years		# of periods		Coupon(% p.a.)		Price		Interest		Cum Int

		0.0		0.0800		0.0400		10.0		20		10		113.590		0		0

		0.5		0.0775		0.0388		9.5		19		10		114.934		5.000		5.000

		1.0		0.0750		0.0375		9.0		18		10		116.151		5.000		10.194

		1.5		0.0725		0.0363		8.5		17		10		117.225		5.000		15.576

		2.0		0.0700		0.0350		8.0		16		10		118.141		5.000		21.141

		Horizon R		0.0523		BEY=		0.1046

		Q2

														Modified				Macaulay		Modified

		R(BEY)		r(semiannual)		# of years		# of periods		Coupon(% p.a.)		Price		Duration		Convexity		D (half-year)		Duration

		0.100		0.0500		20.0		40		8		82.841		8.9388859464		63.1029633003		18.7709156157		8.9385312456

		0.101		0.0505		20.0		40		8		82.106

		0.099		0.0495		20.0		40		8		83.587

		Midterm Exam #1

		Settle Day		Last Coup		# since last		Next coup		# of days		u		AI

		2/16/01		12/31/00		47.0		6/30/01		181		0.260		1.169

		Price		Coupon		Maturity		Term		# of CF		r-semi		YTM

		110.625		9		6/30/10		18.7452054795		19		0.037026		0.074052

		Invoice P		Calc P

		111.7935082873		111.7930674172

		Floater F		5

		Old LIBOR		Current LIBOR		Spread		Coupon		Discount r		u		v

		0.0725		0.0675		0.01		0.20625		0.03875		0.6813		0.3187

		Last reset		Current date		Next reset		Days since		Days to next		Days btwn

		10/15/00		2/16/01		4/15/01		124		58		182

		PV==>		5.143553

		Horizon R

		Year		R(BEY)		r(semiannual)		# of years		# of periods		Coupon(% p.a.)		Price		Interest		Cum Int

		0.0		0.070		0.035		8.0		16		9		112.094		0		0

		0.5		0.075		0.038		7.5		15		9		108.486		4.500		4.500

		1.0		0.080		0.040		7.0		14		9		105.282		4.500		9.169

		1.5		0.085		0.043		6.5		13		9		102.458		4.500		14.036

		2.0		0.090		0.045		6.0		12		9		100.000		4.500		19.132

		Horizon R		0.0153		BEY=		0.0307

		Duration

														Modified				Macaulay		Modified

		R(BEY)		r(semiannual)		# of years		# of periods		Coupon(% p.a.)		Price		Duration		Convexity		Duration		Duration

		0.080		0.0400		12.0		24		11		122.870		7.1574780344		35.4168674171		14.887277462		7.1573449337

		0.081		0.0405		12.0		24		11		121.995

		0.079		0.0395		12.0		24		11		123.754

		0.090		0.0450		12.0		24		11		114.495

		App %P=		-0.069803937

		Actual		-0.0681609509

		Quiz #3

								99.999		100.000		100.000		99.999		100.000		100.000		100.000		100.000

								6.750		6.900		7.000		7.080		7.150		7.220		7.250		7.260

								1.500		2.000		2.500		3.000		3.500		4.000		4.500		5.000

		Year		YTM		Spot Rate		3.375		3.450		3.500		3.540		3.575		3.610		3.625		3.630

		0.5		6.000		6.000		3.277		3.350		3.398		3.437		3.471		3.505		3.519		3.524

		1.0		6.500		6.500		3.166		3.236		3.283		3.321		3.353		3.386		3.400		3.405

		1.5		6.750		6.765		93.557		3.122		3.168		3.204		3.235		3.267		3.281		3.285

		2.0		6.900		6.919		0.000		90.292		3.055		3.090		3.120		3.151		3.164		3.168

		2.5		7.000		7.023		0.000		0.000		87.097		2.979		3.008		3.038		3.050		3.055

		3.0		7.080		7.107		0.000		0.000		0.000		83.969		2.899		2.928		2.940		2.944

		3.5		7.150		7.181		0.000		0.000		0.000		0.000		80.912		2.820		2.832		2.836

		4.0		7.220		7.257		0.000		0.000		0.000		0.000		0.000		77.905		2.726		2.729

		4.5		7.250		7.288		0.000		0.000		0.000		0.000		0.000		0.000		75.087		2.630

		5.0		7.260		7.296		0.000		0.000		0.000		0.000		0.000		0.000		0.000		72.423

		Midterm #2

								100.000		100.000		100.001		99.999		99.999		99.999		100.001		100.002

								5.750		5.900		6.000		6.080		6.150		6.220		6.200		6.100

								1.500		2.000		2.500		3.000		3.500		4.000		4.500		5.000

		Year		YTM		Spot Rate		2.875		2.950		3.000		3.040		3.075		3.110		3.100		3.050		Forward

		0.5		5.000		5.000		2.805		2.878		2.927		2.966		3.000		3.034		3.024		2.976

		1.0		5.500		5.500		2.723		2.794		2.842		2.879		2.913		2.946		2.936		2.889		6.001

		1.5		5.750		5.762		94.472		2.709		2.755		2.792		2.824		2.856		2.847		2.801		6.024

		2.0		5.900		5.916		0.000		91.619		2.670		2.705		2.737		2.768		2.759		2.714		6.070

		2.5		6.000		6.019		0.000		0.000		88.808		2.621		2.651		2.681		2.673		2.630		6.122

		3.0		6.080		6.103		0.000		0.000		0.000		86.036		2.568		2.597		2.588		2.547		6.187

		3.5		6.150		6.177		0.000		0.000		0.000		0.000		83.307		2.514		2.505		2.465		6.251

		4.0		6.220		6.252		0.000		0.000		0.000		0.000		0.000		80.604		2.423		2.384		6.327

		4.5		6.200		6.225		0.000		0.000		0.000		0.000		0.000		0.000		78.245		2.315		6.198

		5.0		6.100		6.107		0.000		0.000		0.000		0.000		0.000		0.000		0.000		76.282		5.989

						ADM2350W2001 Midterm #1

						r		n		PVIFA(r,n)		P		c		F

						0.04194191		16		11.4871322912		1150.0000073005		55		1000

						0.035		8		6.8739555367		1137.4791107336		55		1000

						ADM2350W2001 Quiz #3

						r		0.15		Initial Cost		15000.00

						Year		Cash Flow		Discounted CF		Cummulative

						1		7,000		6086.96		-8913.04

						2		7,500		5671.08		-3241.97

						3		8,000		5260.13		2018.16

						4		8,500		4859.90		6878.07

						r		0.15		Tax rate		0.40

						Year		Depreciation		Tax Shield		PV of Depreciation		Gross Margin		After-tax GM		PV of GM		OCF		PV of OCF

						1		30,000		12000		10434.78		20000		12000		10434.7826086957		24000		20869.5652173913

						2		20,000		8000		6049.15		30000		18000		13610.5860113422		26000		19659.7353497164

						Sum						16483.93						24045.3686200378				40529.3005671078

														Sum		40529.30

		Ch. 11		Mortgage		Passthrough		Securities

		Notes		Coupon rate and WAC are based on monthly compounding.

				CPR calculation counts on the months seasoned.

				Mortgage payment is calculated based on (WAM+1-month # (col.#1)), not on fixed 360 months.

		Principal		Coupon Rate		WAC		WAM		Seasoned mon.		PSA		CPR of 100 PSA

		400000000		0.075		0.08125		357		3		100		0.06

				(monthly comp)		(monthly comp)								(EAR)

		Month		Outs. Bal		CPR		SMM		Mort Pmt		Interest		Sched. Principal		Prepayment		Tot. Principal		Cash Flow

		1		400,000,000		0.0080		0.0006691237		2,975,868		2,500,000		267,535		267,470		535,005		3,035,005

		2		399,464,995		0.0100		0.0008371774		2,973,877		2,496,656		269,166		334,198		603,364		3,100,020

		3		398,861,631		0.0120		0.0010055425		2,971,387		2,492,885		270,762		400,800		671,562		3,164,447

		4		398,190,069		0.0140		0.0011742204		2,968,399		2,488,688		272,321		467,243		739,564		3,228,252

		5		397,450,505		0.0160		0.0013432122		2,964,914		2,484,066		273,843		533,493		807,335		3,291,401

		6		396,643,170		0.0180		0.0015125192		2,960,931		2,479,020		275,327		599,514		874,841		3,353,860

		7		395,768,329		0.0200		0.0016821426		2,956,453		2,473,552		276,772		665,273		942,045		3,415,597

		8		394,826,284		0.0220		0.0018520835		2,951,480		2,467,664		278,177		730,736		1,008,913		3,476,577

		9		393,817,371		0.0240		0.0020223433		2,946,013		2,461,359		279,542		795,869		1,075,410		3,536,769

		10		392,741,961		0.0260		0.0021929233		2,940,056		2,454,637		280,865		860,637		1,141,502		3,596,140

		11		391,600,459		0.0280		0.0023638246		2,933,608		2,447,503		282,147		925,008		1,207,155		3,654,658

		12		390,393,304		0.0300		0.0025350486		2,926,674		2,439,958		283,386		988,948		1,272,333		3,712,291

		13		389,120,971		0.0320		0.0027065965		2,919,254		2,432,006		284,581		1,052,423		1,337,004		3,769,010

		14		387,783,966		0.0340		0.0028784696		2,911,353		2,423,650		285,733		1,115,402		1,401,134		3,824,784

		15		386,382,832		0.0360		0.0030506693		2,902,973		2,414,893		286,839		1,177,851		1,464,690		3,879,583

		16		384,918,142		0.0380		0.0032231967		2,894,117		2,405,738		287,900		1,239,739		1,527,639		3,933,378

		17		383,390,502		0.0400		0.0033960532		2,884,789		2,396,191		288,915		1,301,033		1,589,949		3,986,139

		18		381,800,553		0.0420		0.0035692401		2,874,992		2,386,253		289,884		1,361,703		1,651,587		4,037,840

		19		380,148,966		0.0440		0.0037427588		2,864,730		2,375,931		290,805		1,421,717		1,712,522		4,088,453

		20		378,436,444		0.0460		0.0039166106		2,854,008		2,365,228		291,678		1,481,046		1,772,724		4,137,952

		21		376,663,720		0.0480		0.0040907968		2,842,830		2,354,148		292,503		1,539,658		1,832,161		4,186,309

		22		374,831,559		0.0500		0.0042653188		2,831,201		2,342,697		293,279		1,597,525		1,890,804		4,233,501

		23		372,940,755		0.0520		0.0044401779		2,819,125		2,330,880		294,005		1,654,618		1,948,623		4,279,503

		24		370,992,132		0.0540		0.0046153754		2,806,607		2,318,701		294,681		1,710,908		2,005,589		4,324,290

		25		368,986,543		0.0560		0.0047909129		2,793,654		2,306,166		295,307		1,766,368		2,061,675		4,367,841

		26		366,924,868		0.0580		0.0049667915		2,780,270		2,293,280		295,883		1,820,970		2,116,852		4,410,133

		27		364,808,016		0.0600		0.0051430128		2,766,461		2,280,050		296,406		1,874,688		2,171,094		4,451,144

		28		362,636,921		0.0600		0.0051430128		2,752,233		2,266,481		296,879		1,863,519		2,160,398		4,426,879

		29		360,476,523		0.0600		0.0051430128		2,738,078		2,252,978		297,351		1,852,406		2,149,758		4,402,736

		30		358,326,766		0.0600		0.0051430128		2,723,996		2,239,542		297,825		1,841,347		2,139,173		4,378,715

		Ch. 12		Notional IO

		IO's		Coupon rate		0.09

		Tranche		Amount		Coupon rate		Excess rate		Notional Amnt

		A		100		0.075		0.015		16.6667

		B		200		0.0775		0.0125		27.7778

		C		300		0.08		0.01		33.3333

		D		400		0.0825		0.0075		33.3333

		Sum								111.1111
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		Chapter 2

		Settle Day		Last Coup		# since last		Next coup		# of days		u		AI

		2/16/01		10/30/00		109.0		4/30/01		182		0.5989010989		3.293956044

		Price		Coupon		Maturity		Term		# of CF		r-semi		YTM

		130.25		11		4/30/15		28.4164383562		29		0.037495		0.07499

		Invoice P		Calc P

		133.543956044		133.5435739795

		Floater F		10

		Old LIBOR		Current LIBOR		Spread		Coupon		Discount r		u		v

		0.065		0.08		0.02		0.425		0.05		0.5879		0.4121

		Last reset		Current date		Next reset		Days since		Days to next		Days btwn

		9/30/00		1/15/01		3/31/01		107		75		182

		PV==>		10.217490

		Quiz #1

		Settle Day		Last Coup		# since last		Next coup		# of days		u		AI

		1/19/06		8/31/05		141.0		2/28/06		181		0.7790055249		2.726519337

		Quoted P		Coupon		Maturity		Term		# of CF		r-semi		YTM

		111.0736679344		7		8/31/15		19.2383561644		20		0.0275		0.055

		Invoice P		Calc P

		113.8001872714		113.8001872714

		Floater F		10

		Old LIBOR		Current LIBOR		Spread		Coupon		Discount r		u		v

		0.065		0.08		0.02		0.425		0.05		0.5879		0.4121

		Last reset		Current date		Next reset		Days since		Days to next		Days btwn

		9/30/00		1/15/01		3/31/01		107		75		182

		PV==>		10.217490

		Chapter 3		Bond Pricing Formula

		Year		R(BEY)		r(semiannual)		# of years		# of periods		Coupon(% p.a.)		Price		Interest		Cum Int

		0.0		0.090		0.045		20.0		40		8		90.799		0		0

		0.5		0.085		0.043		19.5		39		8		95.278		4.000		4.000

		1.0		0.080		0.040		19.0		38		8		100.000		4.000		8.170

		1.5		0.075		0.038		18.5		37		8		104.959		4.000		12.497

		2.0		0.070		0.035		18.0		36		8		110.145		4.000		16.965

		Horizon R		0.0877		BEY=		0.1755

		Year		R(BEY)		r(semiannual)		# of years		# of periods		Coupon(% p.a.)		Price		Interest		Cum Int

		0.0		0.090		0.045		5.0		10		12		111.869		0		0

		0.5		0.085		0.043		4.5		9		12		112.865		6.000		6.000

		1.0		0.080		0.040		4.0		8		12		113.465		6.000		12.255

		1.5		0.075		0.038		3.5		7		12		113.630		6.000		18.745

		2.0		0.070		0.035		3.0		6		12		113.321		6.000		25.448

		Horizon R		0.0553		BEY=		0.1107

		Chapter 4

														Modified				Macaulay		Modified

		R(BEY)		r(semiannual)		# of years		# of periods		Coupon(% p.a.)		Price		Duration		Convexity		Duration		Duration

		0.100		0.0500		30.0		60		6		62.141		10.1237654304		90.9205007259		21.2584533292		10.1230730139

		0.101		0.0505		30.0		60		6		61.518

		0.099		0.0495		30.0		60		6		62.776

		Quiz #2

		Q1

		Year		R(BEY)		r(semiannual)		# of years		# of periods		Coupon(% p.a.)		Price		Interest		Cum Int

		0.0		0.0800		0.0400		10.0		20		10		113.590		0		0

		0.5		0.0775		0.0388		9.5		19		10		114.934		5.000		5.000

		1.0		0.0750		0.0375		9.0		18		10		116.151		5.000		10.194

		1.5		0.0725		0.0363		8.5		17		10		117.225		5.000		15.576

		2.0		0.0700		0.0350		8.0		16		10		118.141		5.000		21.141

		Horizon R		0.0523		BEY=		0.1046

		Q2

														Modified				Macaulay		Modified

		R(BEY)		r(semiannual)		# of years		# of periods		Coupon(% p.a.)		Price		Duration		Convexity		D (half-year)		Duration

		0.100		0.0500		20.0		40		8		82.841		8.9388859464		63.1029633003		18.7709156157		8.9385312456

		0.101		0.0505		20.0		40		8		82.106

		0.099		0.0495		20.0		40		8		83.587

		Midterm Exam #1

		Settle Day		Last Coup		# since last		Next coup		# of days		u		AI

		2/16/01		12/31/00		47.0		6/30/01		181		0.260		1.169

		Price		Coupon		Maturity		Term		# of CF		r-semi		YTM

		110.625		9		6/30/10		18.7452054795		19		0.037026		0.074052

		Invoice P		Calc P

		111.7935082873		111.7930674172

		Floater F		5

		Old LIBOR		Current LIBOR		Spread		Coupon		Discount r		u		v

		0.0725		0.0675		0.01		0.20625		0.03875		0.6813		0.3187

		Last reset		Current date		Next reset		Days since		Days to next		Days btwn

		10/15/00		2/16/01		4/15/01		124		58		182

		PV==>		5.143553

		Horizon R

		Year		R(BEY)		r(semiannual)		# of years		# of periods		Coupon(% p.a.)		Price		Interest		Cum Int

		0.0		0.070		0.035		8.0		16		9		112.094		0		0

		0.5		0.075		0.038		7.5		15		9		108.486		4.500		4.500

		1.0		0.080		0.040		7.0		14		9		105.282		4.500		9.169

		1.5		0.085		0.043		6.5		13		9		102.458		4.500		14.036

		2.0		0.090		0.045		6.0		12		9		100.000		4.500		19.132

		Horizon R		0.0153		BEY=		0.0307

		Duration

														Modified				Macaulay		Modified

		R(BEY)		r(semiannual)		# of years		# of periods		Coupon(% p.a.)		Price		Duration		Convexity		Duration		Duration

		0.080		0.0400		12.0		24		11		122.870		7.1574780344		35.4168674171		14.887277462		7.1573449337

		0.081		0.0405		12.0		24		11		121.995

		0.079		0.0395		12.0		24		11		123.754

		0.090		0.0450		12.0		24		11		114.495

		App %P=		-0.069803937

		Actual		-0.0681609509

		Quiz #3

								99.999		100.000		100.000		99.999		100.000		100.000		100.000		100.000

								6.750		6.900		7.000		7.080		7.150		7.220		7.250		7.260

								1.500		2.000		2.500		3.000		3.500		4.000		4.500		5.000

		Year		YTM		Spot Rate		3.375		3.450		3.500		3.540		3.575		3.610		3.625		3.630

		0.5		6.000		6.000		3.277		3.350		3.398		3.437		3.471		3.505		3.519		3.524

		1.0		6.500		6.500		3.166		3.236		3.283		3.321		3.353		3.386		3.400		3.405

		1.5		6.750		6.765		93.557		3.122		3.168		3.204		3.235		3.267		3.281		3.285

		2.0		6.900		6.919		0.000		90.292		3.055		3.090		3.120		3.151		3.164		3.168

		2.5		7.000		7.023		0.000		0.000		87.097		2.979		3.008		3.038		3.050		3.055

		3.0		7.080		7.107		0.000		0.000		0.000		83.969		2.899		2.928		2.940		2.944

		3.5		7.150		7.181		0.000		0.000		0.000		0.000		80.912		2.820		2.832		2.836

		4.0		7.220		7.257		0.000		0.000		0.000		0.000		0.000		77.905		2.726		2.729

		4.5		7.250		7.288		0.000		0.000		0.000		0.000		0.000		0.000		75.087		2.630

		5.0		7.260		7.296		0.000		0.000		0.000		0.000		0.000		0.000		0.000		72.423

		Midterm #2

								100.000		100.000		100.001		99.999		99.999		99.999		100.001		100.002

								5.750		5.900		6.000		6.080		6.150		6.220		6.200		6.100

								1.500		2.000		2.500		3.000		3.500		4.000		4.500		5.000

		Year		YTM		Spot Rate		2.875		2.950		3.000		3.040		3.075		3.110		3.100		3.050		Forward

		0.5		5.000		5.000		2.805		2.878		2.927		2.966		3.000		3.034		3.024		2.976

		1.0		5.500		5.500		2.723		2.794		2.842		2.879		2.913		2.946		2.936		2.889		6.001

		1.5		5.750		5.762		94.472		2.709		2.755		2.792		2.824		2.856		2.847		2.801		6.024

		2.0		5.900		5.916		0.000		91.619		2.670		2.705		2.737		2.768		2.759		2.714		6.070

		2.5		6.000		6.019		0.000		0.000		88.808		2.621		2.651		2.681		2.673		2.630		6.122

		3.0		6.080		6.103		0.000		0.000		0.000		86.036		2.568		2.597		2.588		2.547		6.187

		3.5		6.150		6.177		0.000		0.000		0.000		0.000		83.307		2.514		2.505		2.465		6.251

		4.0		6.220		6.252		0.000		0.000		0.000		0.000		0.000		80.604		2.423		2.384		6.327

		4.5		6.200		6.225		0.000		0.000		0.000		0.000		0.000		0.000		78.245		2.315		6.198

		5.0		6.100		6.107		0.000		0.000		0.000		0.000		0.000		0.000		0.000		76.282		5.989

						ADM2350W2001 Midterm #1

						r		n		PVIFA(r,n)		P		c		F

						0.04194191		16		11.4871322912		1150.0000073005		55		1000

						0.035		8		6.8739555367		1137.4791107336		55		1000

						ADM2350W2001 Quiz #3

						r		0.15		Initial Cost		15000.00

						Year		Cash Flow		Discounted CF		Cummulative

						1		7,000		6086.96		-8913.04

						2		7,500		5671.08		-3241.97

						3		8,000		5260.13		2018.16

						4		8,500		4859.90		6878.07

						r		0.15		Tax rate		0.40

						Year		Depreciation		Tax Shield		PV of Depreciation		Gross Margin		After-tax GM		PV of GM		OCF		PV of OCF

						1		30,000		12000		10434.78		20000		12000		10434.7826086957		24000		20869.5652173913

						2		20,000		8000		6049.15		30000		18000		13610.5860113422		26000		19659.7353497164

						Sum						16483.93						24045.3686200378				40529.3005671078

														Sum		40529.30

		Ch. 11		Mortgage		Passthrough		Securities

		Notes		Coupon rate and WAC are based on monthly compounding.

				CPR calculation counts on the months seasoned.

				Mortgage payment is calculated based on (WAM+1-month # (col.#1)), not on fixed 360 months.

		Principal		Coupon Rate		WAC		WAM		Seasoned mon.		PSA		CPR of 100 PSA

		400000000		0.075		0.08125		357		3		100		0.06

				(monthly comp)		(monthly comp)								(EAR)

		Month		Outs. Bal		CPR		SMM		Mort Pmt		Interest		Sched. Principal		Prepayment		Tot. Principal		Cash Flow

		1		400,000,000		0.0080		0.0006691237		2,975,868		2,500,000		267,535		267,470		535,005		3,035,005

		2		399,464,995		0.0100		0.0008371774		2,973,877		2,496,656		269,166		334,198		603,364		3,100,020

		3		398,861,631		0.0120		0.0010055425		2,971,387		2,492,885		270,762		400,800		671,562		3,164,447

		4		398,190,069		0.0140		0.0011742204		2,968,399		2,488,688		272,321		467,243		739,564		3,228,252

		5		397,450,505		0.0160		0.0013432122		2,964,914		2,484,066		273,843		533,493		807,335		3,291,401

		6		396,643,170		0.0180		0.0015125192		2,960,931		2,479,020		275,327		599,514		874,841		3,353,860

		7		395,768,329		0.0200		0.0016821426		2,956,453		2,473,552		276,772		665,273		942,045		3,415,597

		8		394,826,284		0.0220		0.0018520835		2,951,480		2,467,664		278,177		730,736		1,008,913		3,476,577

		9		393,817,371		0.0240		0.0020223433		2,946,013		2,461,359		279,542		795,869		1,075,410		3,536,769

		10		392,741,961		0.0260		0.0021929233		2,940,056		2,454,637		280,865		860,637		1,141,502		3,596,140

		11		391,600,459		0.0280		0.0023638246		2,933,608		2,447,503		282,147		925,008		1,207,155		3,654,658

		12		390,393,304		0.0300		0.0025350486		2,926,674		2,439,958		283,386		988,948		1,272,333		3,712,291

		13		389,120,971		0.0320		0.0027065965		2,919,254		2,432,006		284,581		1,052,423		1,337,004		3,769,010

		14		387,783,966		0.0340		0.0028784696		2,911,353		2,423,650		285,733		1,115,402		1,401,134		3,824,784

		15		386,382,832		0.0360		0.0030506693		2,902,973		2,414,893		286,839		1,177,851		1,464,690		3,879,583

		16		384,918,142		0.0380		0.0032231967		2,894,117		2,405,738		287,900		1,239,739		1,527,639		3,933,378

		17		383,390,502		0.0400		0.0033960532		2,884,789		2,396,191		288,915		1,301,033		1,589,949		3,986,139

		18		381,800,553		0.0420		0.0035692401		2,874,992		2,386,253		289,884		1,361,703		1,651,587		4,037,840

		19		380,148,966		0.0440		0.0037427588		2,864,730		2,375,931		290,805		1,421,717		1,712,522		4,088,453

		20		378,436,444		0.0460		0.0039166106		2,854,008		2,365,228		291,678		1,481,046		1,772,724		4,137,952

		21		376,663,720		0.0480		0.0040907968		2,842,830		2,354,148		292,503		1,539,658		1,832,161		4,186,309

		22		374,831,559		0.0500		0.0042653188		2,831,201		2,342,697		293,279		1,597,525		1,890,804		4,233,501

		23		372,940,755		0.0520		0.0044401779		2,819,125		2,330,880		294,005		1,654,618		1,948,623		4,279,503

		24		370,992,132		0.0540		0.0046153754		2,806,607		2,318,701		294,681		1,710,908		2,005,589		4,324,290

		25		368,986,543		0.0560		0.0047909129		2,793,654		2,306,166		295,307		1,766,368		2,061,675		4,367,841

		26		366,924,868		0.0580		0.0049667915		2,780,270		2,293,280		295,883		1,820,970		2,116,852		4,410,133

		27		364,808,016		0.0600		0.0051430128		2,766,461		2,280,050		296,406		1,874,688		2,171,094		4,451,144

		28		362,636,921		0.0600		0.0051430128		2,752,233		2,266,481		296,879		1,863,519		2,160,398		4,426,879

		29		360,476,523		0.0600		0.0051430128		2,738,078		2,252,978		297,351		1,852,406		2,149,758		4,402,736

		30		358,326,766		0.0600		0.0051430128		2,723,996		2,239,542		297,825		1,841,347		2,139,173		4,378,715

		Ch. 12		Notional IO

		IO's		Coupon rate		0.09

		Tranche		Amount		Coupon rate		Excess rate		Notional Amnt

		A		100		0.075		0.015		16.6667

		B		200		0.0775		0.0125		27.7778

		C		300		0.08		0.01		33.3333

		D		400		0.0825		0.0075		33.3333

		Sum								111.1111
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