ADM 3351 A

Midterm Exam 

Fall 2007

(1 hour 20 minutes)

Dr. C. Guo

Name (print legibly)
__________________________________

Student Number
__________________________________

Closed‑book exam. No material of any kind is allowed. A calculator is required. 

The formula page can be detached and need not submit.

	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. 


Evaluation

	Question
	Credit
	Mark

	1
	5
	

	2
	5
	

	3
	5
	

	4
	6
	

	5
	6
	

	6
	3
	

	Total
	30
	


Question 1 (5 points)

An 8% U.S. Treasury bond will mature on June 6, 2021. On February 15, 2007, the yield‑to‑maturity of the bond is 4.80%. Assume that this bond is fairly priced, i.e., the present value of the cash flows of the bond is equal to the invoice (dirty) price of the bond, what is the quoted price of the bond? Note that U.S. Treasury securities pay semiannual coupon interests.
Solution:

u=71/182=0.3901

AI= (8/2)*0.3901=1.5604

F=100

n = 29 cash flows
Pstandard = 4*PVIFA(0.024,29)+100/(1.024)29 = $133.1539

Pinvoice = (1.024)0.3901*Pstandard = $134.3915
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=134.3915 - 1.5604 = $132.8311


[image: image2.emf]Last Coupon DateSettle Day# of days since last # of days

12/6/2006 2/15/2007 71 182

Issue Date Maturity # of CF r-semi

6/6/2006 6/6/2021 29 0.024

u Coupon AI Standard PInvoice PQuoted P

0.3901 8 1.5604 133.1539 134.3916132.8311
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YTM (annual)


Question 2 (5 points)

For simplicity assume that the yield curve is flat. The current interest rate level is at 8% (BEY). You expect the interest rate to increase 25 basis points every 6 months for the next 2 years. You have a two‑year investment horizon. Find your horizon return on the 9% 20‑year U.S. Treasury bond with 10 years remaining maturity.

Solution:

If investing in the bond,


[image: image3.emf]Year R(BEY) r(semiannual)# of left years# of left periodsCoupon(% p.a.) Price Interest Cum Int

0 0.08 0.04 10 20 9 $106.795 0 0

0.5 0.0825 0.04125 9.5 19 9 $104.873 4.5 4.5

1 0.085 0.0425 9 18 9 $103.101 4.5 9.1856

1.5 0.0875 0.04375 8.5 17 9 $101.477 4.5 14.0760

2 0.09 0.045 8 16 9 $100.000 4.5 19.1918

Horizon R 2.78% BEY= 5.57%


Horizon Return = 
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0.0278 per half year.

So, BEY = 2*0.0278 = 0.0557.

Question 3 (5 points)

An 11% Treasury bond with 16-year remaining maturity currently sells to yield 6% (BEY). Calculate the duration and convexity and use them to approximate the percentage price change of the bond for 1% immediate increase in yield.

Solution:


[image: image5.emf]Modified

R(BEY)r(semi)# of years# of periodsCoupon % Price Duration Convexity

0.06 0.03 16 32 11 $150.9719 9.0501 115.1311

0.061 0.0305 16 32 11 $149.6143

0.059 0.0295 16 32 11 $152.3469


Approximating Duration = 9.05 years

Approximating Convexity = 115.13

Percentage change in bond price with respect to 1% increase in yield is: 
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Question 4 （6 points）

You observe the yields of the following securities, which are all par‑valued except for the 0.5 and 1 year that are zero‑coupon securities. Find the missing spot rates.

	Year
	YTM (%)
	Spot Rate (%)

	0.5
	6.00
	

	1.0
	6.50
	

	1.5
	6.75
	

	2.0
	6.90
	

	2.5
	7.00
	

	3.0
	7.08
	7.107

	3.5
	7.15
	7.181

	4.0
	7.22
	7.257

	4.5
	7.25
	7.288

	5.0
	7.26
	7.296


Solution:

	
	
	
	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


Question 5 (6 points)

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


Answer:

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.

Question 6 (3 points).
What is the duration of the following bond portfolio?
	Bond
	Market Value
	Duration (years)

	W
	$13 million


	2

	X

xXX


	$27 million
	7



	Y
	$60 million
	8

	Z

Z
	$40 million
	14


Answer:

The portfolio duration equals the weighted average of the duration for bond W (Dw), bond X (Dx), bond (Dy), and bond Z (Dz). We proceed as follows to compute the portfolio duration.

First, we compute the total market value (where M = million). We have: total market value = ∑ market value of all four bonds = MVw + MVx + MVy + MVz = $13M + $27M + $60M + $40M = $140M.

Second, we compute the portfolio weights as given by the following formula: weight (W) = market value of bond (MV) ÷ total market value (TMV) or Wi = MVi / TMV for i = W, X, Y and Z. For the four weights we have:

weight bond W = Ww = MVw / TMV = $13M / $140M = 13/140

weight bond X = Wx = MVx / TMV = $27M / $140M = 27/140

weight bond Y = Wy = MVy / TMV = $60M / $140M = 3/7

weight bond Z = Wz = MVz / TMV = $40M / $140M = 2/7

The portfolio duration equals the weighted average of the duration for bond W(Dw), bond X (Dx), bond (Dy), and bond Z (Dz). We have:

(Ww)Dw + (Wx)Dx + (Wy)Dy + (Wz)Dz = (13/140)2 + (27/140)7 + (3/7)8 + (2/7)14 = 0.1857142 + 1.350000 + 3.4285714 + 4.0000 = 8.9643 or about 9. 

Formulas:

Present value of interest factor of annuity: PVIFA (r, n) =
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Standard Bond Pricing:
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General Bond Pricing: 
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where u = (# of days since last coupon payment)/(# of days between coupon payments)

rs = R/2 if R is quoted as YTM, i.e., yield‑to‑maturity with semiannual compounding, or bond equivalent yield (BEY).

Accrued Interest AI = 
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Bond Pricing by Spot Rates:
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Bond Equivalent Yield: 
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Horizon Return = 
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Macaulay Duration for coupon bond:
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i is the semiannual coupon interest rate (i.e., one-half of the quoted annual coupon interest rate), y is the semiannual discount rate, and n is the number of half-years. 

Modified Duration = D/(1+y)

Duration of bond portfolio:
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Duration Approximation: 
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Convexity measure approximation 
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Approximating the percentage change of bond price:
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_1232292706.xls
Q1

		

						Last Coupon Date		Settle Day		# of days since last		Next coupon date				# of days

						7/30/2006		1/25/2007		179		1/30/2007				184

						Issue Date		Maturity		# of CF		YTM (annual)				r-semi

						7/30/2006		7/30/2016		20		0.046				0.023

						u		Coupon		AI		Standard P		Invoice P		Quoted P

						0.9728		6		2.9185		111.1214		113.6070		110.6885





Q2

		

		Q1

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

				0		0.048		0.024		10		20		8		$125.180		0		0

				0.5		0.047		0.0235		9.5		19		8		$125.053		4		4

				1		0.046		0.023		9		18		8		$124.827		4		8.0940

				1.5		0.045		0.0225		8.5		17		8		$124.496		4		12.2802

				2		0.044		0.022		8		16		8		$124.057		4		16.5565

				Horizon R		2.95%		BEY=		5.90%

		Q2

																Modified

				R(BEY)		r(semi)		# of years		# of periods		Coupon %		Price		Duration		Convexity

				0.08		0.04		30		60		6		$   77.3765		11.8512		233.6556

				0.081		0.0405		30		60		6		$   76.4685

				0.079		0.0395		30		60		6		$   78.3026





MT-1

		

						Last Coupon Date		Settle Day		# of days since last		Next coupon date				# of days

						12/6/2006		2/15/2007		71		6/6/2007				182

						Issue Date		Maturity		# of CF		YTM (annual)				r-semi

						6/6/2006		6/6/2021		29		0.048				0.024

						u		Coupon		AI		Standard P		Invoice P		Quoted P

						0.3901		8		1.5604		133.1539		134.3916		132.8311






_1232295269.unknown

_1232296075.unknown

_1232477981.unknown

_1232478142.unknown

_1232477492.unknown

_1232295897.xls
Q1

		

						Last Coupon Date		Settle Day		# of days since last		Next coupon date				# of days

						7/30/2006		1/25/2007		179		1/30/2007				184

						Issue Date		Maturity		# of CF		YTM (annual)				r-semi

						7/30/2006		7/30/2016		20		0.046				0.023

						u		Coupon		AI		Standard P		Invoice P		Quoted P

						0.9728		6		2.9185		111.1214		113.6070		110.6885





Q2

		

		Q1

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

				0		0.048		0.024		10		20		8		$125.180		0		0

				0.5		0.047		0.0235		9.5		19		8		$125.053		4		4

				1		0.046		0.023		9		18		8		$124.827		4		8.0940

				1.5		0.045		0.0225		8.5		17		8		$124.496		4		12.2802

				2		0.044		0.022		8		16		8		$124.057		4		16.5565

				Horizon R		2.95%		BEY=		5.90%

		Q2

																Modified

				R(BEY)		r(semi)		# of years		# of periods		Coupon %		Price		Duration		Convexity

				0.08		0.04		30		60		6		$   77.3765		11.8512		233.6556

				0.081		0.0405		30		60		6		$   76.4685

				0.079		0.0395		30		60		6		$   78.3026





MT-1

		

						Last Coupon Date		Settle Day		# of days since last		Next coupon date				# of days

						12/6/2006		2/15/2007		71		6/6/2007				182

						Issue Date		Maturity		# of CF		YTM (annual)				r-semi

						6/6/2006		6/6/2021		29		0.048				0.024

						u		Coupon		AI		Standard P		Invoice P		Quoted P

						0.3901		8		1.5604		133.1539		134.3916		132.8311





MT-2

		

				Floater Par		10,000,000.00

				Last LIBOR		Current LIBOR		Spread		Coupon		Discount r		u		v

				0.05		0.07		0.005		350,000		0.0375		0.8840		0.1160

				Last reset date		Current date		Next reset date		Days since last reset		Days to next reset date		Days between

				8/9/06		02/15/2007		8/3/07		160		21		181

				PV		10,305,887.00





MT-3

		

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

				0		0.08		0.04		10		20		9		$106.795		0		0

				0.5		0.0825		0.04125		9.5		19		9		$104.873		4.5		4.5

				1		0.085		0.0425		9		18		9		$103.101		4.5		9.1856

				1.5		0.0875		0.04375		8.5		17		9		$101.477		4.5		14.0760

				2		0.09		0.045		8		16		9		$100.000		4.5		19.1918

				Horizon R		2.78%		BEY=		5.57%





MT-4

		

																Modified

				R(BEY)		r(semi)		# of years		# of periods		Coupon %		Price		Duration		Convexity

				0.06		0.03		16		32		11		$150.9719		9.0501		115.1311

				0.061		0.0305		16		32		11		$149.6143

				0.059		0.0295		16		32		11		$152.3469






_1232295249.xls
Q1

		

						Last Coupon Date		Settle Day		# of days since last		Next coupon date				# of days

						7/30/2006		1/25/2007		179		1/30/2007				184

						Issue Date		Maturity		# of CF		YTM (annual)				r-semi

						7/30/2006		7/30/2016		20		0.046				0.023

						u		Coupon		AI		Standard P		Invoice P		Quoted P

						0.9728		6		2.9185		111.1214		113.6070		110.6885





Q2

		

		Q1

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

				0		0.048		0.024		10		20		8		$125.180		0		0

				0.5		0.047		0.0235		9.5		19		8		$125.053		4		4

				1		0.046		0.023		9		18		8		$124.827		4		8.0940

				1.5		0.045		0.0225		8.5		17		8		$124.496		4		12.2802

				2		0.044		0.022		8		16		8		$124.057		4		16.5565

				Horizon R		2.95%		BEY=		5.90%

		Q2

																Modified

				R(BEY)		r(semi)		# of years		# of periods		Coupon %		Price		Duration		Convexity

				0.08		0.04		30		60		6		$   77.3765		11.8512		233.6556

				0.081		0.0405		30		60		6		$   76.4685

				0.079		0.0395		30		60		6		$   78.3026





MT-1

		

						Last Coupon Date		Settle Day		# of days since last		Next coupon date				# of days

						12/6/2006		2/15/2007		71		6/6/2007				182

						Issue Date		Maturity		# of CF		YTM (annual)				r-semi

						6/6/2006		6/6/2021		29		0.048				0.024

						u		Coupon		AI		Standard P		Invoice P		Quoted P

						0.3901		8		1.5604		133.1539		134.3916		132.8311





MT-2

		

				Floater Par		10,000,000.00

				Last LIBOR		Current LIBOR		Spread		Coupon		Discount r		u		v

				0.05		0.07		0.005		350,000		0.0375		0.8840		0.1160

				Last reset date		Current date		Next reset date		Days since last reset		Days to next reset date		Days between

				8/9/06		02/15/2007		8/3/07		160		21		181

				PV		10,305,887.00





MT-3

		

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

				0		0.08		0.04		10		20		9		$106.795		0		0

				0.5		0.0825		0.04125		9.5		19		9		$104.873		4.5		4.5

				1		0.085		0.0425		9		18		9		$103.101		4.5		9.1856

				1.5		0.0875		0.04375		8.5		17		9		$101.477		4.5		14.0760

				2		0.09		0.045		8		16		9		$100.000		4.5		19.1918

				Horizon R		2.78%		BEY=		5.57%
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