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Fixed Income Securities Markets

Quiz #2
Winter 2007
(20 minutes)
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__________________________________

	Statement of Academic Integrity

The School of Management does not condone academic fraud, an act by a student that may result in a false academic evaluation of that student or of another student. Without limiting the generality of this definition, academic fraud occurs when a student commits any of the following offences: plagiarism or cheating of any kind,  use of books, notes, mathematical tables, dictionaries or other study aid unless an explicit written note to the contrary appears on the exam, to have in his/her possession cameras, radios (radios with head sets), tape recorders, pagers, cell phones, or any other communication device which has not been previously authorized in writing. 

Statement to be signed by the student:

I have read the text on academic integrity and I pledge not to have committed or attempted to commit academic fraud in this examination.

Signed:______________________________________  

Note: an examination copy or booklet without that signed statement will not be graded and will receive a final exam grade of zero. 


Formulas:
Standard Bond Pricing:
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Duration Approximation: 
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Convexity measure approximation 
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Question 1 (5 points)
For simplicity assume that the U.S. yield curve is always flat. The current interest rate level is at 4.8% (BEY). You expect the interest rate to fall 10 basis points every 6 months for the next 2 years. You have a two‑year investment horizon. What is your expected horizon return on a 6% 10‑year U.S. Treasury note?
Solution

If investing in the 6% 20-year Treasury bond,

[image: image5.emf]Year R(BEY) r(semiannual)# of years# of periodsCoupon(% p.a.)Price Interest Cum Int

0.0 0.048 0.0240 10.0 20 6 109.442 0 0

0.5 0.047 0.0235 9.5 19 6 109.870 3.000 3.000

1.0 0.046 0.0230 9.0 18 6 110.223 3.000 6.071

1.5 0.045 0.0225 8.5 17 6 110.498 3.000 9.210

2.0 0.044 0.0220 8.0 16 6 110.692 3.000 12.417

Horizon R 0.0299BEY= 0.0597


Horizon Return = 
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0.0299 per half-year; 

So, BEY = 2*0.0299 = 0.0597
Question 2 (5 points)

      Consider a 6% coupon bond with 30 years to maturity that currently yields 8% (BEY)..
(1) Find the duration and convexity of the bond.
(2) Approximate the percentage bond price change if the yield increases by 1%.

Solution


[image: image7.emf]Duration chang Y 0.01

Modified MacaulayModified

R(BEY) r(semiannual)# of years# of periodsCoupon(% p.a.) Price Duration ConvexityDurationDuration

0.080 0.0400 30.0 60 6 77.377 11.851     233.656    24.649 11.850     

0.081 0.0405 30.0 60 6 76.469

0.079 0.0395 30.0 60 6 78.303

0.090 0.0450 30.0 60 6 69.043

App %P= -0.10683

Actual -0.1077


Approximating Duration = 11.85 years
Approximating Convexity = 233.66
Percentage change in bond price with respect to 1% increase in yield is
 -11.85(0.01)+0.5*233.66*(0.01)^2 = -0.10683.
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Sheet1

		EAR		m		r		APR

		0.08		4		0.0194265469		0.08

		0.0816		2				0.08

		1.0198039027

		0.3314917127		1.0179067579		936.2400987265		91.8008054528

		1.8232044199

		101.1465486899

		1.0392304845

		0.6666666667		1.0406726223

				Scenario

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

		0.0		0.048		0.0240		10.0		20		6		109.442		0		0

		0.5		0.047		0.0235		9.5		19		6		109.870		3.000		3.000

		1.0		0.046		0.0230		9.0		18		6		110.223		3.000		6.071

		1.5		0.045		0.0225		8.5		17		6		110.498		3.000		9.210

		2.0		0.044		0.0220		8.0		16		6		110.692		3.000		12.417

		Horizon R		0.0299		BEY=		0.0597

		Duration		chang Y		0.01

														Modified				Macaulay		Modified

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

		0.080		0.0400		30.0		60		6		77.377		11.851		233.656		24.649		11.850

		0.081		0.0405		30.0		60		6		76.469

		0.079		0.0395		30.0		60		6		78.303

		0.090		0.0450		30.0		60		6		69.043

		App %P=		-0.1068295117

		Actual		-0.1077012013

								100.0001		100.0001		100.0001		100.0001		100.0001		100.0000		99.9999		100.0002

								5.750		6.000		6.250		6.500		6.750		6.800		7.000		7.100

								1.500		2.000		2.500		3.000		3.500		4.000		4.500		5.000

		Year		YTM		Spot Rate		2.875		3.000		3.125		3.250		3.375		3.400		3.500		3.550		Forward

		0.5		5.250		5.2500		2.801		2.923		3.045		3.167		3.289		3.313		3.410		3.459

		1.0		5.500		5.5000		2.723		2.842		2.960		3.078		3.197		3.220		3.315		3.363		5.750

		1.5		5.750		5.7597		94.475		2.755		2.870		2.985		3.099		3.122		3.214		3.260		6.020

		2.0		6.000		6.0191		0.000		91.480		2.775		2.887		2.998		3.020		3.109		3.153		6.279

		2.5		6.250		6.2822		0.000		0.000		88.350		2.784		2.891		2.913		2.999		3.041		6.546

		3.0		6.500		6.5494		0.000		0.000		0.000		85.099		2.782		2.802		2.885		2.926		6.817

		3.5		6.750		6.8213		0.000		0.000		0.000		0.000		81.745		2.689		2.768		2.807		7.094

		4.0		6.800		6.8694		0.000		0.000		0.000		0.000		0.000		78.921		2.671		2.710		6.918

		4.5		7.000		7.0947		0.000		0.000		0.000		0.000		0.000		0.000		75.629		2.594		7.320

		5.0		7.100		7.2045		0.000		0.000		0.000		0.000		0.000		0.000		0.000		72.687		7.314

								Discount		10% 5Y

		Year		YTM		Spot Rate		Factor		Cashflow		PV

		0.5		5.25		5.25		0.9744214373		5		4.872

		1.0		5.50		5.50		0.9471883306		5		4.736

		1.5		5.75		5.76		0.9183516971		5		4.592

		2.0		6.00		6.02		0.8881576077		5		4.441

		2.5		6.25		6.28		0.8567245376		5		4.284

		3.0		6.50		6.55		0.8242070927		5		4.121

		3.5		6.75		6.82		0.7907571443		5		3.954

		4.0		6.80		6.87		0.7632554722		5		3.816

		4.5		7.00		7.09		0.7307168136		5		3.654

		5.0		7.10		7.20		0.7019531483		105		73.705

										P		112.174

		M rate		Month r		# of Mon		PVIFA		M pay		M balance

		0.08125		0.0067708333		360		134.6806461065		742.4971804852		100,000

		0.08125		0.0067708333		336		132.3931413284				98301.5341519101

		0.075		0.00625		336		140.2785061565		700.7597731492		100301.534

										715.0171237789

		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
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Sheet1

		EAR		m		r		APR

		0.08		4		0.0194265469		0.08

		0.0816		2				0.08

		1.0198039027

		0.3314917127		1.0179067579		936.2400987265		91.8008054528

		1.8232044199

		101.1465486899

		1.0392304845

		0.6666666667		1.0406726223

				Scenario

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

		0.0		0.048		0.0240		10.0		20		6		109.442		0		0

		0.5		0.047		0.0235		9.5		19		6		109.870		3.000		3.000

		1.0		0.046		0.0230		9.0		18		6		110.223		3.000		6.071

		1.5		0.045		0.0225		8.5		17		6		110.498		3.000		9.210

		2.0		0.044		0.0220		8.0		16		6		110.692		3.000		12.417

		Horizon R		0.0299		BEY=		0.0597

		21.2344497608		10.6172248804

		10.1788990826

								100.0001		100.0001		100.0001		100.0001		100.0001		100.0000		99.9999		100.0002

								5.750		6.000		6.250		6.500		6.750		6.800		7.000		7.100

								1.500		2.000		2.500		3.000		3.500		4.000		4.500		5.000

		Year		YTM		Spot Rate		2.875		3.000		3.125		3.250		3.375		3.400		3.500		3.550		Forward

		0.5		5.250		5.2500		2.801		2.923		3.045		3.167		3.289		3.313		3.410		3.459

		1.0		5.500		5.5000		2.723		2.842		2.960		3.078		3.197		3.220		3.315		3.363		5.750

		1.5		5.750		5.7597		94.475		2.755		2.870		2.985		3.099		3.122		3.214		3.260		6.020

		2.0		6.000		6.0191		0.000		91.480		2.775		2.887		2.998		3.020		3.109		3.153		6.279

		2.5		6.250		6.2822		0.000		0.000		88.350		2.784		2.891		2.913		2.999		3.041		6.546

		3.0		6.500		6.5494		0.000		0.000		0.000		85.099		2.782		2.802		2.885		2.926		6.817

		3.5		6.750		6.8213		0.000		0.000		0.000		0.000		81.745		2.689		2.768		2.807		7.094

		4.0		6.800		6.8694		0.000		0.000		0.000		0.000		0.000		78.921		2.671		2.710		6.918

		4.5		7.000		7.0947		0.000		0.000		0.000		0.000		0.000		0.000		75.629		2.594		7.320

		5.0		7.100		7.2045		0.000		0.000		0.000		0.000		0.000		0.000		0.000		72.687		7.314

								Discount		10% 5Y

		Year		YTM		Spot Rate		Factor		Cashflow		PV

		0.5		5.25		5.25		0.9871278728		5		4.936

		1.0		5.50		5.50		0.9732360097		5		4.866

		1.5		5.75		5.76		0.9583066821		5		4.792

		2.0		6.00		6.02		0.9424211414		5		4.712

		2.5		6.25		6.28		0.9255941538		5		4.628

		3.0		6.50		6.55		0.9078585202		5		4.539

		3.5		6.75		6.82		0.8892452667		5		4.446

		4.0		6.80		6.87		0.8736449348		5		4.368

		4.5		7.00		7.09		0.854819755		5		4.274

		5.0		7.10		7.20		0.8378264428		105		87.972

										P		129.533

		M rate		Month r		# of Mon		PVIFA		M pay		M balance

		0.08125		0.0067708333		360		134.6806461065		742.4971804852		100,000

		0.08125		0.0067708333		336		132.3931413284				98301.5341519101

		0.075		0.00625		336		140.2785061565		700.7597731492		100301.534

										715.0171237789

		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
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