CHAPTER 8

ANSWERS AND SOLUTIONS TO PROBLEMS AND QUESTIONS 

1. The yield curve for A-rated bonds is presently flat at a promised YTM of 10%.  You own an A-rated, 5-year, 10% coupon bond with annual coupon payments. You expect rates to decrease over the next year and would like to take advantage of your expectation with a rate-anticipation swap.  The bond you are considering substituting is an A-rated, 10-year, 10% coupon with annual coupon payments. 

a. In the table below, evaluate your rate anticipation swap by comparing your current bond with the substitute candidate given the following scenario: The yield curve will shift down one year from now from 10% to 9%. Assume the coupon date is one year from now.

	
	Current Bond: 5 yr, 10% coupon bond
	Substitute Bond: 10yr, 10% coupon bond

	Current Value

Current Macaulay Duration

Coupons

Interest on interest

Bond price one year later

Dollar Return one year later

One-year ARR 
	
	


b. In the table below, evaluate your rate anticipation swap given the following scenario: The yield curve will shift up one year from now from 10% to 11%. Assume the coupon date is one year from now.

	
	Current Bond: 5 yr, 10% coupon bond
	Substitute Bond: 10yr, 10% coupon bond

	Current Value

Current Macaulay Duration

Coupons

Interest on interest

Bond price one year later

Dollar Return one year later

One-year ARR 
	
	


c. Comment on your rate-anticipation swap.

a.
	
	Current Bond: 5 yr, 10% coupon bond
	Substitute Bond: 10yr, 10% coupon bond

	Current Value

Current Macaulay Duration

Coupons

Bond price one year later

Dollar Return one year later

One-year ARR 
	100

4.17

10

103.24

13.24

13.24%
	100

6.76

10

106.00

16.00

16%


b.

	
	Current Bond: 5 yr, 10% coupon bond
	Substitute Bond: 10yr, 10% coupon bond

	Current Value

Current Macaulay Duration

Coupons

Bond price one year later

Dollar Return one year later

One-year ARR 
	100

4.17

10

96.90

6.90

6.90%
	100

6.76

10

94.46

4.46

4.46%


 c. If interest rates are expected to decrease across all maturities, then a rate anticipation swap in which the investor sells her lower duration bonds and buys higher duration ones would provide a greater upside gain in value if rates decrease but also a greater loss in value if rates increase.

Note: The problem can be done (or the answers confirmed) by using the following Excel programs in “Bond Programs”: ‘Bond Valuation,’ ‘Duration Convexity,’ and ‘ARR.’

2. The yield curve for AA-rated bonds is flat at 6%. You manage a fund in which you currently have $5M invested in AA-rated, 15-year, 7% coupon bonds with semiannual coupon payments and currently priced to yield 6%. Interest rates have been decreasing over the last several years and you believe that they are near a trough and will increase over the next year. Given your expectation, you are considering a rate-anticipation swap. The bond you are considering substituting is an AA-rated, 3-year, 10% callable bond with semiannual coupon payments and priced at its call price of 110.

a. In the table below, evaluate your rate anticipation swap by comparing your current bond with the substitute candidate given the following scenario: The yield curve will shift up one year from now from 6% to 7%. Assume the coupon date is one year from now.
	
	Current Bond: 15 yr, 7% coupon bond
	Substitute Bond: 3yr, 10% coupon bond

	Current Value per 100 face value

Coupons

Interest on interest

Bond price one year later

Dollar Return one year later

One-year ARR 
	
	110




b. Comment on your rate-anticipation swap. What term is used to describe the 3-year, 10% bond?

a.
	 
	Current Bond: 15 yr, 7% coupon bond
	Substitute Bond: 3yr, 10% coupon bond

	Current Value per 100 face value

Coupons

Interest on interest+

Bond price one year later

Dollar Return one year later

One-year ARR 
	109.80

7

0.105

100

-2.695

-2.454%
	110

10

.15

105.51

5.66

5.145%


+3.5((1.03) + 3.5 - 7 = .105; 5(1.03) + 5 - 10 = .15

b. The problem illustrates how you could use a rate-anticipation swap to try to preserve the value of you bond fund when you expect interest rates to increase.  In this case, the objective is to shorten the bond portfolio’s duration by selling longer duration bonds,  (15-year, 7% bond) and buying shorter ones (3-year, 10% bond).

The 3-year, 10% callable bond is called a cushion bond: A callable bond with a coupon that is above the current market rate. The swap of the existing bonds for the cushion bonds provides an immediate gain in income plus higher coupon income in the future and some value preservation if rates increase.

Note: The problem can be done (or the answers confirmed) by using the following Excel programs in “Bond Programs”: ‘Bond Valuation,’ ‘Duration Convexity,’ and ‘ARR.’

3. Given a current flat yield curve for AAA bonds at 6% and the following bonds:
	Bond
	Quality
	Maturity
	Annual Coupon

(Coupons paid annually)
	Current Price
	YTM
	Macaulay

Duration

	A

B

C
	AAA

AAA

AAA
	5 years

11 years

20 years


	6%

6%

6%
	100

100

100
	6%

6%

6%
	4.46

8.36

12.16


a. What is the portfolio duration of a barbell portfolio formed with an equal allocation in Bonds A and C? How does the barbell portfolio’s duration compare with a bullet portfolio consisting of Bond B?

b. In the table below, calculate (Excel recommended) each bond’s and the Barbell Portfolio’s values and dollar returns one year later given the parallel shifts in the yield curve shown in the table. What differences do you observe between the Barbell Portfolio and the Bullet Portfolio formed with Bond B? What bond or portfolio would you select if you expected a significant downward shift in the yield curve? What bond or portfolio would give you the greatest protection in value if you expected a significant upward shift in the yield curve? Comment on your findings. 

	Yield Curve

Change in BP
	Value

A       B      C
	Return

A       B       C
	Return

Barbell     Bullet
	Difference

	200

150

100

59

25

0

-25

-50

-100

-150

-200


	
	
	
	


c. Suppose yield curve shifts are characterized by a flattening where for each change in Bond B (intermediate bond), Bond A increases 25 BP more and Bond C decreases by 25 BP less:
(yA = (yB + 25BP

(yC = (yB - 25BP

In the table below, calculate (Excel recommended) each bond’s and the Barbell Portfolio’s values and dollar returns one year later given the yield changes in bond B shown in the table. What differences do you observe between the Barbell Portfolio and Bullet Portfolio formed with Bond B? How do the differences with the twist compare to the differences with the parallel shifts?
	Yield Change

For B in BP
	Value

A       B      C
	Return

A       B       C
	Return

Barbell     Bullet
	Difference

	200

150

100

59

25

0

-25

-50

-100

-150

-200


	
	
	
	


a. The bullet portfolio has a duration of 8.31 (= (.5)(4.46) +  (.5)(12.16)).  This is approximately the same as the duration of Bond B.

    b. Bond Return = (Value-100) + 6

    Bullet Return = .5(Bond Return for A) + .5(Bond Return for C)

[image: image3.wmf]Yield Curve

Value

Value

Value

Return

Return

Return

Return

Return

 Change in BP

A

B

C

A

B

C

Barbell

Bullet

Difference

200

93.38

86.58

80.79

-0.62

-7.42

-13.21

-6.92

-7.42

0.50

150

94.98

89.70

85.06

0.98

-4.30

-8.94

-3.98

-4.30

0.31

100

96.61

92.98

89.66

2.61

-1.02

-4.34

-0.86

-1.02

0.16

50

98.29

96.41

94.63

4.29

2.41

0.63

2.46

2.41

0.05

25

99.14

98.18

97.26

5.14

4.18

3.26

4.20

4.18

0.02

0

100.00

100.00

100.00

6.00

6.00

6.00

6.00

6.00

0.00

-25

100.87

101.86

102.84

6.87

7.86

8.84

7.86

7.86

0.00

-50

101.75

103.77

105.80

7.75

9.77

11.80

9.78

9.77

0.01

-100

103.55

107.72

112.09

9.55

13.72

18.09

13.82

13.72

0.09

-150

105.38

111.87

118.89

11.38

17.87

24.89

18.14

17.87

0.27

-200

107.26

116.22

126.27

13.26

22.22

32.27

22.76

22.22

0.54


For different parallel shifts in the yield curve, there is not much difference in the returns on the bullet portfolio and the barbell. This is due to both having the same duration.

If one were expecting a significant downward shift in the yield curve, Bond C with the largest duration would give you the greatest gains.

If one were expecting a significant upward shift in the yield curve, Bond A with the lowest duration would give you the minimum loss.

Comment: The returns are consistent with duration as a measure of a bond’s price sensitivity to interest rate changes.

c. 
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In contrast to parallel shifts, there are differences between the Barbell and Bullet Portfolios when the yield curve shift has a twist, even though they have the same durations. 

4. Suppose you’re a strategist for a hedge fund.  Your research indicates that the quality spread for BBB bonds and AAA bonds is 150 basis points in periods of economic slowdown and only 100 BP in periods of economic expansion. Currently, the economy is in a recession, and one- and two-zero coupon bonds for AAA and BBB bonds are trading at 6% and 7.5%. Leading economic indicators, though, strongly point to the economy hitting its trough relatively soon and then expanding over the next year. 

a. Given the economic growth forecast, construct a quality spread for your hedge fund formed by going short in one of the bonds with the proceeds used to purchase the other. Assume perfect divisibility. 

b. Show what your hedge fund’s profit or loss could be if you closed your position a year later and the economy were growing and yields on AAA bond had increased to 7% and the quality yield spread narrowed to 100 BP as you predicted. Assume a flat yield curve.

c. Show what you hedge fund’s position would be if yields on AAA bond had instead decreased to 5%, but the quality yield spread were still 100 BP as you predicted.

d. What would happen to your profit or loss if the yield spread widened instead of narrowing?


a. Prices on AAA, 2-year zero-coupon bond and BBB 2-year, zero-coupon bond are
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To profit from a narrowing of the spread, the strategy is go short in AAA bond and long in BBB bond: short AAA Bond at 89; use 89 proceeds to buy n = 89/86.533 = 1.0285 issues of the 2-year BBB bond.

b. Cash flow if the yield on AAA were 7% and the spread were 100BP a year later would be 1.774:
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c. Cash flow if the yield on AAA were 5% and the spread were 100BP a year later would be 1.791:
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d. If the spread widens, profit on the position decreases with losses occurring when the spread is above 300 points.   

5. Suppose an arbitrageur for a hedge fund finds two identical bonds trading at different YTMs: Bond A, an AA-rated, 10-year, option-free, 10% annual coupon bond trading at par, and Bond B, an AA-rated, 10-year, option-free, 10% annual coupon bond trading to yield 10.25%. What are the prices of each bond?  What swap strategy would you recommend to the arbitrageur? What is the risk in this strategy?
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Bond A is trading at par, 100, and bond B is trading at 98.48:

To take advantage of the mispricing, a yield pickup swap could be formed by going long in Bond B at 98.48 (the underpriced bond) and shorting Bond A at 100 (the overpriced bond) to realize an initial cash flow of 1.52. Since the bonds are identical, their prices will eventually converge. When this occurs, the arbitrageur can sell bond B, and then use the proceeds to buy Bond A and return the borrowed bond to the bond lender to close her short position.  

The risk in a yield pick-up swap is that the bonds are not identical. For example, Bond B might be subject to a ratings downgrade of which the arbitrageur is unaware.
6. Comment on the objective of many strategies based on credit analysis.

The fundamental objective of many credit analysis strategies is to determine expected changes in default risk.  If changes in quality ratings of a bond can be projected prior to an upgrade or downgrade announcement, bond investors can realized significant gains by buying bonds they project will be upgraded, and they can avoid significant losses by selling or not buying bonds they project will be downgraded. 

7. List the factors that should be considered in conducting a credit analysis of a general obligation bond, and explain some of the ways of measuring them.

(1) Debt burden:  For GOs, debt burden should include determining the total debt outstanding, ratios based on debt per capita, historical averages, and debt per capita ratios relative to other areas. 
(2) Fiscal Soundness: The objective of this analysis is to determine the issuer’s ability to meet obligations.  
(3) Overall Economic Climate: General economic analysis includes examining fundamentals such as growth rates for income, population, and property values. 
(4) Red Flags: Some of the negative indicators suggesting greater credit risk are decreases in population, unemployment increases, declines in property values, the loss of large employers, the use of debt reserves, and declines in debt coverage ratios. 

8. List the factors that should be considered in conducting a credit analysis of a municipal revenue bond, and explain some of the ways of measuring them.

(1) Debt burden: For revenue bonds, debt burden should focuses on relevant coverage ratios relating the debt on the revenue bond to user charges, earmarked revenue, lease rental, and the like.  
(2) Fiscal Soundness: Relevant questions relate to the soundness of the project or operation being financed or the source of income.  
(3) Overall Economic Climate: General economic analysis includes examining fundamentals such as growth rates for income, population, and property values. 
(4) Red Flags: Some of the negative indicators for revenue bonds include unemployment increases, decreases in the number of building permits, declines in property values, the loss of large employers, cost overruns on projects, schedule delays, and frequent rate or rental increases.

9. List some of the important factors that should be considered in conducting a credit analysis of a corporate bond.

(1) Industrial Analysis: Assessment of the growth rate of the industry, stage of industrial development, degree of competition, industry and company trends, changes in government regulations, and changes in labor costs. 
(2) Fundamental Analysis: Comparison of the company’s financial ratios with other firms in the industry and with the averages for bonds based on their quality ratings. 
(3) Asset and Liability Analysis: Determination of the market value of assets and liabilities, age and condition of plants, working capital, intangible assets and liabilities, and foreign currency exposure. 
(4) Indenture Analysis: Analysis of protective covenants, including a comparison of covenants with the industry norms.

10. Briefly explain the following types of funds and their strategies:
a. High-Yield Bond Fund
b. Chapter 11 Fund

(a) High-Yield Fund: Fund formed with more investment-grade bonds (bonds rated below BB) than investment-grade bonds. The strategies of many managers of high-yield bond funds is to develop effective credit analysis models so that they can identify bonds with high yields and high probabilities of upgrades to include in their portfolios, as well as identify bonds with high probabilities of default to exclude from their fund. 
(b) Chapter 11 Fund: Fund consisting of the bonds of bankrupt or distressed companies. Such bonds consist of issues of corporation who are going through a bankruptcy process or those that are in distressed, but have not yet filed. 
11. Explain the fundamental objective of fundamental bond analysis.  

The objective of fundamental bond analysis is to determine a bond’s intrinsic value and then compare that value with the bond’s market price. The active management of a bond portfolio using a fundamental strategy, in turn, involves buying bonds that are determined to be underpriced and selling or avoiding those determined to be overpriced. Fundamentalists often estimate the bond’s intrinsic value by estimating the required rate for discounting the bond’s cash flows.  

12. Explain how a tax swap is used to take advantage of the tax laws.

Suppose a bond investor realized a capital gain and also a capital gains tax liability. One way for the investor to negate the tax liability would be to offset the capital gain with a capital loss.  If the investor were holding bonds with current capital losses, he could sell those to incur a capital loss to offset his gain. Except for the offset feature, though, the investor may not otherwise want to sell the bond. If this were the case, then the investor could execute a bond swap in which he sells the bond needed for creating a capital loss and then uses the proceeds to purchase a similar, though not identical, bond.  
13. Explain the differences in bond indexing using the full-replication approach and a sample approach. 

The objective of the full-replication approach or pure bond indexing approach is to purchase all of the bonds comprising the index in the same proportion that they appear in the index. This approach results in a perfect correlation between the bond fund and the index.  A sample approach uses a smaller size portfolio that is highly correlated with the index. The transaction costs incurred in constructing the index fund with a sample are smaller than the full-replication approach.  However with fewer bonds, there may be less than perfect positive correlation between the index and the index fund.  The difference between the returns on the index and the index fund are referred to as tracking errors.  

14. Suppose a bond index consist of municipal and corporate bonds, has durations ranging from 1 to 10, and has quality rating ranging from B to AAA. Decompose the index into cells based on three durations ranges (D < 4; 4 ( D ( 7; D > 7), two quality ratings (investment grade and speculative grade), and the two sectors. Explain how you would construct a bond index portfolio using the cells.

Using three durations ranges (D < 4; 4 ( D ( 7; D > 7), two quality ratings (investment grade, IG, and speculative grade, SG), and the two sectors (municipals and corporate), the following 12 cells can be created:

	C1 = D < 4, IG, Corp

C2 = 4 ( D ( 7, IG, Corp

C3 = D > 7, IG, Corp

C4 = D < 4, IG, Mun

C5 = 4 ( D ( 7, IG, Mun

C6 = D > 7, IG, Mun


	C7 = D < 4, SG, Corp

C8 = 4 ( D ( 7, SG, Corp

C9 = D > 7, IG, SG, Corp

C10 = D < 4, SG, Mun

C11 = 4 ( D ( 7, SG, Mun

C12 = D > 7, IG, SG, Mun


To form a bond index portfolio with these cells one would purchase bonds matching each of the cells with the funds allocated to each bond based on the cell’s proportion to the index.

15. Given the information on the composition of a bond index in the table below:

a. Explain how you would construct a bond index portfolio using duration/sector and duration/quality sector approaches.

b. Define enhanced bond indexing. 

c. How would you apply enhanced bond indexing to the your bond index portfolio if you expected a slow economy to improve and grow in the near future?

	Sector
	Percentage of Value
	Duration

	Treasury 

Federal Agency

Municipals

Corporate 

Sovereign

Asset-Backed
	30%

5%

10%

35%

10%

10%
	4.50

3.25

5.25

6.25

5.75

6.25

	
	100%
	

	Quality Sector
	Percentage of Value
	Duration

	AAA

AA

A

BBB

BB

B
	40%

25%

20%

5%

5%

5%
	5.25

5.35

5.25

5.65

5.25

5.30

	
	100%
	


(a) A duration/sector index is formed by matching the amounts of the index’s durations that make up each of the various sectors. In this case, you would form the index bond fund by investing 30% in Treasury securities with the Treasuries having an avreage portfolio duration of 4.5, 5% in Federal Agency securities with an average duration of 3.25, and so on. A duration/quality sector index is formed with quality sectors. In this case, you would allocate 40% to AAA bonds with an average duration of 5.25, 25% to AA bonds with an average duration of 5.35, and so on. (b) An enhanced bond indexing approach allows for minor deviations of certain features in an index portfolio in order to try to attain a return better than the index. (c) If you expected a slow economy to improve and grow in the near future, you could allocate more of the index fund to the lower quality bonds.  For example, you could decrease the 40% allocated to AAA bonds and increase the allocation to BBB or lower quality bonds.

16. How are call features handled in constructing a bond index portfolio?

One approach is to decompose each cell further into callable and noncallable sectors. A second approach is to form duration/sector or duration/maturity cells with the duration estimated using an option-adjusted technique. This technique is described in Chapter 10.

17. Suppose an investment management fund has the following liabilities for the next four years:

	Year
	Liability

	1

2

3

4
	$2M

$12M

$7M

$10M


a. Construct a dedicated portfolio from 6% coupon bonds with different maturities that will match the liabilities.  Assume the applicable yield curve is flat at 6% and coupon payments are annual.

b. Show in the table below that the coupon income and maturing principal each year that match the liabilities.
	1
	2
	3
	4
	5
	6

	Year
	Total Bond Value Outstanding
	Coupon Income
	Maturing Principal
	Liability
	Ending Balance

(3) + (4) – (5)

	1

2

3

4


	
	
	
	
	


(a) Match Strategy (1) The $10M liability at the end of year 4 is matched by buying $9,433,962 worth of four-year bonds:  $9,433,962 = $10,000,000/1.06.  (2) The $7M liability at the end of year 3 is matched by buying $6,069,775 of 3-year bonds: $6,069,776 =  ($7,000,000 – (.06)($9,433,962))/1.06. (3) The $12M liability at the end of year 2 is matched by buying $10,443,185 of 2-year bonds: $10,443,185 =  ($12,000,000 – (.06)($9,433,962) – (.06)($6,069,776))/1.06. (4) The $2M liability at the end of year 1 is matched by buying $418,099 of 1-year bonds:  $418,099 = ($2,000,000–(.06)($9,433,962)–(.06)($6,069,776)–(.06)($10,443,185))/1.06. 

(b) The total investment: $9,433,962+$6,069,776+$10,443,185 + $418,099 = $26,365,021
	1
	2
	3
	4
	5
	6

	Year
	Total Bond 

Value Outstanding
	Coupon Income
	Maturing Principal
	Liability
	Ending Balance

(3) + (4) – (5)

	1

2

3

4
	$26,365,021
$25,946,923

$15,503,738

$9,433,962


	$1,581,901

$1,556,815

$930,224

$566,038
	$418,099

$10,443,185

$6,069,776

$9,433,962
	$2,000,000

$12,000,000

$7,000,000

$10,000,000
	0

0

0

0


18. What is the major risk associated with a cash-flow matching strategy? How can the risk be minimized?

The biggest risk with cash flow-matching strategies is that the bonds selected to match forecasted liabilities may be called, forcing the investment manager to purchase new bonds yielding lower rates. 

To minimize such risk, managers can invest in noncallable bonds or deep discount bonds or try to hedge the risk with derivatives.
19. A 10-year, 5% coupon bond making annual payments has a Macaulay duration of 8 years if the bond is priced at 92.64 per 100 face value to yield 6%. Show how classical immunization works by showing the target value and ARR for an 8-year horizon date from an investment in the 10-year, 5% bond are approximately the same given different yield curve shifts. Specifically, assume there is a one-time shift in the yield curve to 4% and to 8% just after the investment is made (and the duration of the bond still matches the duration of the liabilities). Assume the yield curve is flat.

	Cash Flow at Year 8

4%
	Cash Flow at Year 8

4%

	                  Price = 92.64

                  5(1.04)7     =  6.58

                  5(1.04)6   =  6.33

                  5(1.04)5   =  6.08

                  5(1.04)4   =  5.85

                  5(1.04)3   =  5.62

                  5(1.04)2   =  5.41

                  5(1.04)1   =  5.20

                  5              =   5.00
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 ________________________    

          Target Value  = 147.96

             ARR   =  .0603


	          Price = 92.64

                     5(1.08)7    =  8.57

                     5(1.08)6   =  7.93

                     5(1.08)5   =  7.35

                     5(1.08)4   =  6.80

                     5(1.08)3   =  6.30

                     5(1.08)2    =  5.83

                     5(1.08)1    =  5.40

                     5               =  5.00
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    _________________________         

              Target Value  = 147.83

             ARR   =  .0602




20. Suppose your horizon date is six years and you’re considering the following investments:

(i) AAA-Rated, 6% coupon bond with annual coupon payments, maturity of 6 years, and Macaulay duration of 5.21

(ii) AAA-Rated, 5% coupon bond with annual coupon payments, maturity of 7 years, priced at 94.42 to yield 6%, and Macauley duration of 6.04

Suppose the applicable yield curve is flat at 6%. 

a. Determine the target value at your horizon date and the ARR for a classical duration-matching strategy and for a maturity-matching strategy given the following interest rate scenarios:

· The yield curve shifts down to 4% just after you buy the bond and stays there until you reach your horizon date.

· The yield curve stays at 6%

· The yield curve shifts up to 8% just after you buy the bond and stays there until you reach your horizon date.

b. Comment on the difference between a classical duration-matching strategy and a maturity matching strategy.

c. Determine the target value at your horizon date and the ARR for the duration matching strategy given the yield curve shifts after two years to 4% and 8%, instead of immediately after you buy the bond. What is the duration of your bond after two years at 4% and 8%? Does it match your remaining horizon. Comment on your findings.
a. 

	Duration = 6 year
	4%
	6%
	8%

	0

1

2

3

4

5

6

6

Target Value

ARR
	  Price = 94.42

   5(1.04)5     =  6.08

   5(1.04)4   =  5.85

   5(1.04)3  = 5.62

   5(1.04)2  = 5.41

   5(1.04).  = 5.20
    5             = 5.00

105/(1.04)1 = 100.96
                   134.12
                     .0602

	     Price = 94.42

   5(1.06)5    =  6.69

   5(1.06)4   =  6.31

   5(1.06)3  =  5.96

   5(1.06)2  =  5.62

   5(1.06)1  =  5.30

    5             = 5.00

105/(1.06)1 = 99.06
                        133.94
                        .0600  
	     Price = 94.42

   5(1.08)5    =  7.35

   5(1.08)4   =  6.80

   5(1.08)3  =  6.30

   5(1.08)2  =  5.83

   5(1.08) 1  =  5.40

    5             =  5.00

105/(1.08)1 = 97.22
                      133.90

                      .0600


	Maturity = 6 years
	4%
	6%
	8%

	0

1

2

3

4

5

6

Target Value

ARR
	  Price = 100

   6(1.04)5    =  7.30

   6(1.04)4   =  7.02

   6(1.04)3  =  6.75

   6(1.04)2  = 6.49

   6(1.04)1  = 6.24

    106         =  106
                    139.80                         

                   .0574          
	  Price = 100

  6(1.06)5      =  8.03

   6(1.06)4   =  7.57

   6(1.06)3  =  7.15

   6(1.06)2  =  6.74

   6(1.06)1  =  6.36

    106         =  106
                     141.85                         

                       .06    
	     Price = 100

   6(1.08)5    =  8.82

   6(1.08)4   =  8.16

   6(1.08)3  =  7.56

   6(1.08)2  =  7.00

   6(1.08)1  =  6.48

    106         =  106
                    144.02                        

                   .0627    


b. The duration-matching strategy yields the same target value and ARR, while a maturity-matching strategy does not. A duration-matching strategy works by having offsetting price and reinvestment effects. In contrast, a maturity-matching strategy has no price effect and therefore no way to offset the reinvestment effect.

c. 

	Cash flow at year 6 after yield
curve shifts to 4% at end of year 2
	Cash flow at year 6 after yield
curve shifts to 8% at end of year 2

	Price = 94.42

   5(1.06)2(1.04)3      =  6.32
   5(1.06)2(1.04)2      =  6.08
                5(1.04)3  =  5.62

                5(1.04)2  =  5.41

                 5(1.04)  =   5.20

                 5            =  5.00

            105/(1.04)1 = 100.96

Target Value  = 134.59

             ARR   =  .06086
	Price = 94.42

   5(1.06)2(1.08)3      =  7.08
   5(1.06)2(1.08)2      =  6.55
                5(1.08)3  =  6.30

                5(1.08)2  =  5.83

                5(1.08).   =   5.40

                 5            =  5.00

            105/(1.08)1 = 97.22

Target Value  = 133.38
             ARR   =  .0593



After two years, the bond would have a maturity of 5 years and would be priced at104.45 if rates were at 4% and 88.02 if rates were at 8%. At the 4% yield, the bond’s duration would be 4.56 and at 8%, the duration would be 4.52; neither duration matches the remaining horizon period of 5 years.

Comment: The ARRs now differ given different rates, indicating market risk. In addition, the duration no longer matches the horizon period. The implication is that for a position to be immunized the durations of the asset and the liability need to be matched at all times.

21. In a 1971 study, Fisher and Weil demonstrated that while duration-matched positions were closer to their initial YTM than maturity-matched strategies, they were not absent of market risk. What reasons did they offer for the presence of market risk with classical immunization and what did they recommend as a method for achieving immunization?  

Fisher and Weil argued that the presence of market risk with classical immunization requires shifts in yield curves that are parallel and that the duration of assets and liabilities be matched at all times.  To achieve immunization, Fisher and Weil show that the duration of the bond or portfolio must be equal to the remaining time in the horizon period.

22. Explain how initially immunized positions lose their immunization and how they can be rebalanced.

A bond and a liability that initially have the same durations will not necessarily be equal as time passes and rates change. For one, the duration of a coupon bond declines more slowly than the terms to maturity. Secondly, duration changes with interest rate changes. To reestablish an immunized position when the bond's duration is no longer equal to the duration of the liability requires resetting the bond position such that the durations are again matched. This is known as rebalancing. Rebalancing can be done by selling the bond and buying a new one with the correct match, adding a bond to form a portfolio that will have the correct portfolio duration, investing the bond's cash flows differently, or perhaps taking a futures, options, or swap positions.  

23. Explain the alternative ways in which multiple-period liabilities can be immunized.

For multiple-period liabilities, bond immunization strategies can be done either by matching the duration of each liability with the appropriate bond or bullet bond portfolio or by constructing a portfolio with a duration equal to the weighted average of the durations of the liabilities. The best approach is generally considered to be one of immunizing each liability.
24. What is a combination matching strategy? When is it used?

Combination matching is a strategy consisting of using cash-flow matching strategies for early liabilities and an immunization strategy for longer-term liabilities. The cash-flow matching part of the strategy is used to reduce the costs of a setting up and managing an immunization strategy that requires rebalancing. 

25. ABC Trust manages a pension fund. The assets of the fund are in a bond portfolio currently worth $500M and with an average duration of 6.  The present value of the pension’s liabilities is $450M and the average duration of the liabilities is 10. 

a. What is the pension’s economic surplus?

b. What would happen to the economic surplus if interest rates were to increase by 100 BP? 

c. What would happen to the economic surplus if interest rates were to decrease by 100 BP? 

d. How could the fund minimize the impact the interest rate changes have on its economic surplus?

(a) Economic surplus is the difference between the market value of the assets and the present value of the liabilities.  Thus, a pension with a bond portfolio currently valued at $500M and liabilities with a present value of $450M would have an economic surplus of $50M.  
(b) An increase in rates by 1% would decrease the value of the bonds by approximately 6% and the liabilities by 10%.  This would increase the economic surplus from $50M to $65M: Economic Surplus = $500M(1-.06) - $450M(1-.10) = $65M. 
(c) A decrease in rates by 1% would increase the value of the bonds by approximately 6% and the liabilities by 10%.  This would decrease the economic surplus from $50M to $35M: Economic Surplus = $500M(1+.06) - $450M(1+.10) = $35M. 
(d) The fund’s economic surplus would be invariant to interest rate changes if the duration of the bond portfolio matched the duration of the liabilities. Thus to minimize its economic surplus exposure to interest rates, the fund would need to lower its portfolio’s duration to five. It could do this by allocating more of the portfolio to lower duration bonds or by taking positions in derivatives. 

26. Suppose you set up a contingent immunization strategy for a $50 million fund you are managing.  Suppose the horizon date for the fund is four years, the immunization rate is 10%, the minimum target rate is 8%, the yield curve is flat at 10%, and all investment cash flows are annual.

a. What is the current minimum target value and safety margin? 

b. Suppose you invest in a 15-year, 10% annual coupon bond selling at par.  What would be the value of your fund and your safety margin if a year later rates were at 8% on all maturities?  What would your contingent immunization strategy be in this case?  What would your ARR be if you immunized?

c. Suppose you invest in a 15-year, 10% annual coupon bond selling at par.  What would be the value of your fund and your safety margin if a year later rates were at 11.97% on all maturities?  What would your contingent immunization strategy be in this case?  What would your ARR be if you immunized?

a. Minimum target value = MTV = $50M(1.08)4 = $68,024,448

 Safety Margin:

 Safety Margin  = Investment Value – PV(MTV) 

       Safety Margin = $50,000,000 - $68,024,448/(1.10)4 = $3,538,387

b. The Safety Margin would increase to $9,245,000:
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The downward shift in the yield curve has led to an increase in the safety margin.  At this point, the investment management fund could maintain its position or take some other active position.   

If the management fund immunized the client’s position when rates were at 8% and the safety margin was positive, it would be able to provide the client with a rate of return for the 4-year period that exceeded the initial immunization rate of 10%. For example, if the fund sold the bonds and reinvested the proceeds and coupons in bonds with durations of 3 years and a yield of 8%, it would be able to lock in a rate of 12.35% for the 4-year period:
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c. The Safety Margin would decrease to just $3,831:
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With the safety margin relatively small, the investment management fund now would be required to immunize the portfolio.  This could be done by selling the bonds and reinvesting the proceeds plus the coupon in bonds with durations of 3 years and yielding the current rate of 11.97%.  Doing this would yield the target rate of 8%:
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27. What are some of the practical considerations  that are required to effectively manage a contingent immunization position?

In practice, the management of contingent immunization strategies requires that the safety margin positions be constantly monitored to ensure that if the investment value decreases to the trigger point it will be detected and the immunization position implemented. In addition, active positions are more detailed, non-parallel shifts in the yield curve need to be accounted for, and if the immunization position is implemented, it will need to be rebalanced.
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Ch2prob1,2,3,13,14

		Problem		Coupon		M		R		Face Value		Value

		1		80		5		0.08		1000		1000.00

				80		5		0.06		1000		1084.25

				80		5		0.1		1000		924.18

		2		80		10		0.08		1000		1000.00

				80		10		0.06		1000		1147.20

				80		10		0.1		1000		877.11

		3		0		5		0.08		1000		680.58

				0		5		0.06		1000		747.26

				0		5		0.1		1000		620.92

		14		70		20		0.08		1000		901.82				ARTM		0.0787761197

		14		70		20		0.0787761197		1000		913.04

		15		70		5		0.0942633898		1100		970.40				ARTC		0.0942633898





ch2prob4

		Problem				Annual Coupon		M		Annual rate		n compoundings		Face Value		Value		effective yield

		4		annual		80		5		0.09		1		1000		961.10		0.090000

		a		semi		80		5		0.09		2		1000		960.44		0.092025

		b		Monthly		80		5		0.09		12		1000		959.86		0.093807

		c		weekly		80		5		0.09		52		1000		959.76		0.094089

		d		daily		80		5		0.09		365		1000		959.74		0.094162

						Period						e

						1		80		0.09		73.1144948217		1000		11.85

						2		80		0.09		66.8216169129

				off		3		80		0.09		61.0703595469

						4		80		0.09		55.8141060857

						5		80		0.09		51.0102521297

						5		1000		0.09		637.6281516218

												945.4589811187





ch2prob6

		Problem		Face Value		M		Yields		Values

		5		100		260		0.0400		97.2449

				100		260		0.0425		97.0787

				100		260		0.0450		96.9132

				100		260		0.0475		96.7484

				100		260		0.0500		96.5842

				100		260		0.0525		96.4208

				100		260		0.0550		96.2579

				100		260		0.0575		96.0958

				100		260		0.0600		95.9343

				100		260		0.0625		95.7735

				100		260		0.0650		95.6133

				100		260		0.0675		95.4537

				100		260		0.0700		95.2948

				100		260		0.0725		95.1365

				100		260		0.0750		94.9788

				100		260		0.0775		94.8218

				100		260		0.0800		94.6654
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		0
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0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



ch2prob7

		Annual Coupon		M		Yields		n compoundings		Face Value		Values		Change in Value

		8		10		0.050		2		100		123.38

		8		10		0.055		2		100		119.03		4.35

		8		10		0.060		2		100		114.88		4.16

		8		10		0.065		2		100		110.90		3.97

		8		10		0.070		2		100		107.11		3.80

		8		10		0.075		2		100		103.47		3.63

		8		10		0.080		2		100		100.00		3.47

		8		10		0.085		2		100		96.68		3.32

		8		10		0.090		2		100		93.50		3.18

		8		10		0.095		2		100		90.45		3.04

		8		10		0.100		2		100		87.54		2.91





ch2prob7

		0

		0
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0



ch2prob8,9

		Problem		Coupon		M		R		Face Value		Value

		8		100		6		0.08		1000		1092.46				1147.44

		9		90		4		0.1		1000		968.30

		9		90		0.5		0.08		1000						1048.85





ch2prob17

		Problem		Coupon		M		R		Face Value		Value

		A		0		1		0.08		100		92.59				100

		B		8		2		0.08		100		100.00				134

		C		7		3		0.08		100		97.42				126

		D		10		4		0.08		100		106.62				119

		E		9		5		0.08		100		103.99				109

												500.63

		Estimate YTM

		Year		CF		R		PV

		1		100		0.056		94.696969697

		2		134		0.056		120.1647153352

		3		126		0.056		106.9987712873

		4		119		0.056		95.6954499097

		5		109		0.056		83.0055070677

								500.5614132968

		Bond		Maturity		Annual Coupon

		A		1		0

		B		2		8%

		C		3		7%

		D		4		10%

		E		5		9%





ch2prob18

										Try to get 1064.18

		Problem				Annual Coupon		M		Annual rate		n compoundings		Face Value		Value		effective yield

		18				100		10		0.09013		2		1000		1064.16		0.09216

		Problem		Coupon		M		R		Face Value		Value

		17		50		20		0.045065		1000		1064.16

				100		10		0.09		1000		1064.18





ch2prob19,20

		Problem		HD in Yrs		Annual Coupon		periodic Coupon		M		Annual discount rate		n compoundings		Face Value		Value		FVIF		Coupon Value at HD		HD Value		ARR

		19				90		90		10		0.1		1		1000		938.55

		19		4		90		90		6		0.08		1		1000		1046.23		4.506112		405.55008		1451.78		0.1152192673

		20		5		100		50		10		0.1		2		1000		1000.0000

		20		5		100		50		10		0.1		2		1000		1000.0000		12.577893		628.8946267774		1628.8946		0.1000		ARR semiannual X 2

		20		5		100		50		10		0.08		2		1000		1135.9033		12.006107		600.3053561479		1736.2086		0.1134

		20		5		100		50		10		0.12		2		1000		885.3008		13.180795		659.039747119		1544.3405		0.0888

		20		5		100		50		10		0.12		2		1000		885.3008		13.180795		659.039747119		1544.3405		0.0624





ch3prob

		Maturity		Current YTM		YTM 1		fm1		YTM 2		fm2

		1		0.08		0.08		0.0900		0.085		0.1001

		2		0.085		0.08		0.0950		0.085		0.1051

		3		0.09		0.08		0.1000		0.085		0.1101

		4		0.095		0.08		0.1051		0.085		0.1151

		5		0.1		0.08		0.1101		0.085		0.1202

		6		0.105		0.08		0.1151		0.085

		7		0.11		0.08

		Problem		Maturity		Current YTM		YTM 1		fm1		YTM 2		fm2

		17		1		0.1		0.1		0.11002		0.105		0.1201

				2		0.105		0.1		0.11503		0.105		0.1251

				3		0.11		0.1		0.12005		0.105		0.1301

				4		0.115		0.1		0.12506		0.105		-0.0487

				5		0.12		0.1





ch3prob17

		Problem		Maturity		Current YTM		YTM 1		fm1		YTM 2		fm2

		17		1		0.07		0.07		0.09009		0.08		0.0800

				2		0.08		0.07		0.08503		0.08		0.0601

				3		0.08		0.07		0.07000		0.08		0.0469

				4		0.07		0.07		0.05751		0.08		0.0501

				5		0.06		0.07		0.05801		0.08		-0.0303

				6		0.06		0.07





Ch3prob18

		Problem		Maturity		Current YTM		YTM 1		fm1		YTM 2		fm2				CF		P*		CF		E(P31)		CF		E(P22)

		18		1		0.06		0.06		0.070024		0.065		0.080071				7		6.6037735849		7		6.5419		7		6.4810582159

				2		0.065		0.06		0.075035		0.065		0.085094				7		6.1716149794		7		6.0569		107		90.8759860548

				3		0.07		0.06		0.080047		0.065		0.090117				7		5.7140851382		107		84.9290				97.3570442707

				4		0.075		0.06		0.085059		0.065		-0.030997				107		80.1216566861				97.5277982119

				5		0.08		0.06		-0.0116		0.065		-0.024875						98.6111303886





ch4prob7,8

		Problem		HD in Yrs		Annual Coupon		periodic Coupon		M		Annual discount rate		n compoundings		Face Value		Value		FVIF		Coupon Value at HD		HD Value		ARR

		Ch 4 7				90		90		10		0.1		1		1000		938.55

		Ch 4 7		4		90		90		6		0.08		1		1000		1046.23		4.506112		405.55008		1451.78		0.1152192673

		Ch 4 7		4		120		120		6		0.08		1		1000		1184.92		4.506112		540.73344		1725.65		0.133264867

		Problem		HD in Yrs		Annual Coupon		periodic Coupon		M		Annual discount rate		n compoundings		Face Value		Call price		FVIF		Coupon Value at HD		HD Value		ARR

		Ch 4 7		4		110		110		4		0.11		1		1000		1100.00		4.709731		518.07041		1618.07		0.1278448323

		Ch 4 8		3		80		40		4		0.08		2		1000		1100.00		6.632975		265.319018496		1365.32		0.0532683238		0.1065366475

																										semi





Ch4prob9

		Problem		HD in Yrs		Annual Coupon		periodic Coupon		M		Annual discount rate		n compoundings		Face Value		Value		FVIF		Coupon Value at HD		HD Value		ARR

		9				80		80		10		0.09		1		1000		935.82

		9		4		80		80		6		0.08		1		1000		1000.00		4.506112		360.48896		1360.49		0.09806

		9		4		80		80		6		0.1		1		1000		912.89		4.641000		371.28		1284.17		0.08232





ch4prob10

		11																		Modified		Macaulay

		t		C		F		R		PV		919.9761070315		PV/P		(t)(PV/P)

		1		85				0.1		77.2727272727		919.9761070315		0.0839942762		0.0839942762				-5.482		6.031

		2		85				0.1		70.2479338843		919.9761070315		0.0763584329		0.1527168659

		3		85				0.1		63.8617580766		919.9761070315		0.0694167572		0.2082502717

		4		85				0.1		58.056143706		919.9761070315		0.0631061429		0.2524245717

		5		85				0.1		52.77831246		919.9761070315		0.0573692208		0.2868461042

		6		85				0.1		47.9802840546		919.9761070315		0.0521538371		0.3129230228

		7		85				0.1		43.6184400496		919.9761070315		0.0474125792		0.3318880545

		8		85		1000		0.1		506.1605075276		919.9761070315		0.5501887534		4.4015100276

										919.9761070315						6.0305531947

		Problem		HD in Yrs		Annual Coupon		periodic Coupon		M		R		n compoundings		Face Value		Value		FVIF		Coupon Value at HD		HD Value		ARR

		10				85		85		8		0.1		1		1000		919.98

		10		6		85		85		2		0.08		1		1000		1008.92		7.335929		623.553968128		1632.47		0.100

		10		6		85		85		2		0.12		1		1000		940.85		8.115189		689.791068672		1630.64		0.100





ch4prob11

		t		C		F		R		PV at 10%		919.9761070315		PV/P		(t)(PV/P)

		1		85				0.1		77.2727		919.9761		0.0840		0.0840

		2		85				0.1		70.2479		919.9761		0.0764		0.1527

		3		85				0.1		63.8618		919.9761		0.0694		0.2083

		4		85				0.1		58.0561		919.9761		0.0631		0.2524

		5		85				0.1		52.7783		919.9761		0.0574		0.2868

		6		85				0.1		47.9803		919.9761		0.0522		0.3129

		7		85				0.1		43.6184		919.9761		0.0474		0.3319

		8		85		1000		0.1		506.1605		919.9761		0.5502		4.4015

						P =		Price = P		919.9761				Duration =		6.0306





ch4prob13

		Bond		Period		P		F		Period		Periods to		Payments		Modified		Macaulay		Convexity

				Coupon, C						Yield, y		Maturity, M		per Year, n		Duration		Duration

		a		90		1000.00		1000		0.0900		4		1		-3.2397		3.5313		57.7717

		b		0		708.42		1000		0.0900		4		1		-3.6698		4.0000		16.8337

		c		90		1000.00		1000		0.0900		5		1		-3.8897		4.2397		20.1848

		d		35		1000.00		1000		0.0350		20		2		-7.1062		7.3549		64.2998

		e		35		1000.00		1000		0.0350		6		2		-2.6643		2.7575		8.7515

		f		0		816.30		1000		0.0700		3		1		-2.8037		3.0000		10.4812





Ch8prob1

		Problem		Coupon		M		R		Face Value		Value		Int on int

		1		10		5		0.1		100		100.00		1

		1		10		5		0.1		100		100.00		1

		1		10		4		0.09		100		103.24

		1		10		9		0.09		100		106.00

		1		10		4		0.11		100		96.90

		1		10		9		0.11		100		94.46

		Bond		Period		P		F		Period		Periods to		Payments		Modified		Macaulay		Convexity

				Coupon, C						Yield, y		Maturity, M		per Year, n		Duration		Duration

		a		10		100.00		100		0.1000		5		1		-3.7908		4.1699		56.4474

		b		10		100.00		100		0.1000		10		1		-6.1446		6.7590		70.0988

		Prob 3		6		100.00		100		0.0600		5		1		-4.2124		4.4651		117.4934

		Prob 3		6		100.00		100		0.0600		11		1		-7.8869		8.3601		182.2221

		Prob 3		6		100.00		100		0.0600		20		1		-11.4699		12.1581		196.1036

		Problem				Annual Coupon		M		Annual rate		n compoundings		Face Value		Value

		2				7		15		0.06		2		100		109.80

		2				10		3		0.06		2		100		110.83

		2				7		14		0.07		2		100		100.00

		2				10		2		0.07		2		100		105.51

		5				10		10		0.1025		1		100		98.48





Ch8prob3

		Yield Curve		Proportional		Value		Value		Value		Return		Return		Return		Return		Return

		Change in BP		Change		A		B		C		A		B		C		Barbell		Bullet		Difference

		200		0.02		93.38		86.58		80.79		-0.62		-7.42		-13.21		-6.92		-7.42		0.50

		150		0.015		94.98		89.70		85.06		0.98		-4.30		-8.94		-3.98		-4.30		0.31

		100		0.01		96.61		92.98		89.66		2.61		-1.02		-4.34		-0.86		-1.02		0.16

		50		0.005		98.29		96.41		94.63		4.29		2.41		0.63		2.46		2.41		0.05

		25		0.0025		99.14		98.18		97.26		5.14		4.18		3.26		4.20		4.18		0.02

		0		0		100.00		100.00		100.00		6.00		6.00		6.00		6.00		6.00		0.00

		-25		-0.0025		100.87		101.86		102.84		6.87		7.86		8.84		7.86		7.86		-0.00

		-50		-0.005		101.75		103.77		105.80		7.75		9.77		11.80		9.78		9.77		0.01

		-100		-0.01		103.55		107.72		112.09		9.55		13.72		18.09		13.82		13.72		0.09

		-150		-0.015		105.38		111.87		118.89		11.38		17.87		24.89		18.14		17.87		0.27

		-200		-0.02		107.26		116.22		126.27		13.26		22.22		32.27		22.76		22.22		0.54

				Parallell shfits the changes in YC are small

		Problem				Coupon		M		R		Face Value		Value

		3				6		4		0.08		100		93.38

						6		10		0.08		100		86.58

						6		19		0.08		100		80.79

		Yield Change		Proportional		Value		Value		Value		Return		Return		Return		Return		Return

		for B in BP		Change		A		B		C		A		B		C		Barbell		Bullet		Difference

		200		0.02		92.59		86.58		82.89		-1.41		-7.42		-11.11		-6.26		-7.42		1.16

		150		0.015		94.17		89.70		87.32		0.17		-4.30		-6.68		-3.25		-4.30		1.04

		100		0.01		95.79		92.98		92.10		1.79		-1.02		-1.90		-0.05		-1.02		0.97

		50		0.005		97.45		96.41		97.26		3.45		2.41		3.26		3.35		2.41		0.95

		25		0.0025		98.29		98.18		100.00		4.29		4.18		6.00		5.14		4.18		0.96

		0		0		99.14		100.00		102.84		5.14		6.00		8.84		6.99		6.00		0.99

		-25		-0.0025		100.00		101.86		105.80		6.00		7.86		11.80		8.90		7.86		1.04

		-50		-0.005		100.87		103.77		108.88		6.87		9.77		14.88		10.88		9.77		1.11

		-100		-0.01		102.64		107.72		115.42		8.64		13.72		21.42		15.03		13.72		1.31

		-150		-0.015		104.46		111.87		122.50		10.46		17.87		28.50		19.48		17.87		1.61

		-200		-0.02		106.32		116.22		130.19		12.32		22.22		36.19		24.25		22.22		2.03





ch8prob4

		Bond		M		Rate		Price		Profit

		A		2		0.06		88.9996440014

		C		2		0.075		86.5332612223		1.028502136

				1		0.07		93.4579439252

				1		0.08		92.5925925926		1.7737353332		Profit

				1		0.05		95.2380952381

				1		0.06		94.3396226415		1.7904081573

				1		0.07		93.4579439252

				1		0.105		90.4977375566		-0.3808275459

		Bond		M		Rate		Price		Profit

		A		2		0.06		88.9996440014

		C		2		0.07		87.3438728273		0.9813957551

				1		0.07		93.4579439252

				1		0.095		91.3242009132		0.3950285342

				1		0.0875		91.9540229885

				1		0.06		94.3396226415		0.6304822085

				1		0.07		93.4579439252

				1		0.105		90.4977375566		-4.6438484422






_1137442763.unknown

_1137440949.unknown

_1137341974.unknown

_1119635868.unknown

_1137334729.unknown

_1137335821.unknown

_1137318444.xls
Ch2prob1,2,3,13,14

		Problem		Coupon		M		R		Face Value		Value

		1		80		5		0.08		1000		1000.00

				80		5		0.06		1000		1084.25

				80		5		0.1		1000		924.18

		2		80		10		0.08		1000		1000.00

				80		10		0.06		1000		1147.20

				80		10		0.1		1000		877.11

		3		0		5		0.08		1000		680.58

				0		5		0.06		1000		747.26

				0		5		0.1		1000		620.92

		14		70		20		0.08		1000		901.82				ARTM		0.0787761197

		14		70		20		0.0787761197		1000		913.04

		15		70		5		0.0942633898		1100		970.40				ARTC		0.0942633898





ch2prob4

		Problem				Annual Coupon		M		Annual rate		n compoundings		Face Value		Value		effective yield

		4		annual		80		5		0.09		1		1000		961.10		0.090000

		a		semi		80		5		0.09		2		1000		960.44		0.092025

		b		Monthly		80		5		0.09		12		1000		959.86		0.093807

		c		weekly		80		5		0.09		52		1000		959.76		0.094089

		d		daily		80		5		0.09		365		1000		959.74		0.094162

						Period						e

						1		80		0.09		73.1144948217		1000		11.85

						2		80		0.09		66.8216169129

				off		3		80		0.09		61.0703595469

						4		80		0.09		55.8141060857

						5		80		0.09		51.0102521297

						5		1000		0.09		637.6281516218

												945.4589811187





ch2prob6

		Problem		Face Value		M		Yields		Values

		5		100		260		0.0400		97.2449

				100		260		0.0425		97.0787

				100		260		0.0450		96.9132

				100		260		0.0475		96.7484

				100		260		0.0500		96.5842

				100		260		0.0525		96.4208

				100		260		0.0550		96.2579

				100		260		0.0575		96.0958

				100		260		0.0600		95.9343

				100		260		0.0625		95.7735

				100		260		0.0650		95.6133

				100		260		0.0675		95.4537

				100		260		0.0700		95.2948

				100		260		0.0725		95.1365

				100		260		0.0750		94.9788

				100		260		0.0775		94.8218

				100		260		0.0800		94.6654





ch2prob6
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ch2prob7

		Annual Coupon		M		Yields		n compoundings		Face Value		Values		Change in Value

		8		10		0.050		2		100		123.38

		8		10		0.055		2		100		119.03		4.35

		8		10		0.060		2		100		114.88		4.16

		8		10		0.065		2		100		110.90		3.97

		8		10		0.070		2		100		107.11		3.80

		8		10		0.075		2		100		103.47		3.63

		8		10		0.080		2		100		100.00		3.47

		8		10		0.085		2		100		96.68		3.32

		8		10		0.090		2		100		93.50		3.18

		8		10		0.095		2		100		90.45		3.04

		8		10		0.100		2		100		87.54		2.91





ch2prob7
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ch2prob8,9

		Problem		Coupon		M		R		Face Value		Value

		8		100		6		0.08		1000		1092.46				1147.44

		9		90		4		0.1		1000		968.30

		9		90		0.5		0.08		1000						1048.85





ch2prob17

		Problem		Coupon		M		R		Face Value		Value

		A		0		1		0.08		100		92.59				100

		B		8		2		0.08		100		100.00				134

		C		7		3		0.08		100		97.42				126

		D		10		4		0.08		100		106.62				119

		E		9		5		0.08		100		103.99				109

												500.63

		Estimate YTM

		Year		CF		R		PV

		1		100		0.056		94.696969697

		2		134		0.056		120.1647153352

		3		126		0.056		106.9987712873

		4		119		0.056		95.6954499097

		5		109		0.056		83.0055070677

								500.5614132968

		Bond		Maturity		Annual Coupon

		A		1		0

		B		2		8%

		C		3		7%

		D		4		10%

		E		5		9%





ch2prob18

										Try to get 1064.18

		Problem				Annual Coupon		M		Annual rate		n compoundings		Face Value		Value		effective yield

		18				100		10		0.09013		2		1000		1064.16		0.09216

		Problem		Coupon		M		R		Face Value		Value

		17		50		20		0.045065		1000		1064.16

				100		10		0.09		1000		1064.18





ch2prob19,20

		Problem		HD in Yrs		Annual Coupon		periodic Coupon		M		Annual discount rate		n compoundings		Face Value		Value		FVIF		Coupon Value at HD		HD Value		ARR

		19				90		90		10		0.1		1		1000		938.55

		19		4		90		90		6		0.08		1		1000		1046.23		4.506112		405.55008		1451.78		0.1152192673

		20		5		100		50		10		0.1		2		1000		1000.0000

		20		5		100		50		10		0.1		2		1000		1000.0000		12.577893		628.8946267774		1628.8946		0.1000		ARR semiannual X 2

		20		5		100		50		10		0.08		2		1000		1135.9033		12.006107		600.3053561479		1736.2086		0.1134

		20		5		100		50		10		0.12		2		1000		885.3008		13.180795		659.039747119		1544.3405		0.0888

		20		5		100		50		10		0.12		2		1000		885.3008		13.180795		659.039747119		1544.3405		0.0624





ch3prob

		Maturity		Current YTM		YTM 1		fm1		YTM 2		fm2

		1		0.08		0.08		0.0900		0.085		0.1001

		2		0.085		0.08		0.0950		0.085		0.1051

		3		0.09		0.08		0.1000		0.085		0.1101

		4		0.095		0.08		0.1051		0.085		0.1151

		5		0.1		0.08		0.1101		0.085		0.1202

		6		0.105		0.08		0.1151		0.085

		7		0.11		0.08

		Problem		Maturity		Current YTM		YTM 1		fm1		YTM 2		fm2

		17		1		0.1		0.1		0.11002		0.105		0.1201

				2		0.105		0.1		0.11503		0.105		0.1251

				3		0.11		0.1		0.12005		0.105		0.1301

				4		0.115		0.1		0.12506		0.105		-0.0487

				5		0.12		0.1





ch3prob17

		Problem		Maturity		Current YTM		YTM 1		fm1		YTM 2		fm2

		17		1		0.07		0.07		0.09009		0.08		0.0800

				2		0.08		0.07		0.08503		0.08		0.0601

				3		0.08		0.07		0.07000		0.08		0.0469

				4		0.07		0.07		0.05751		0.08		0.0501

				5		0.06		0.07		0.05801		0.08		-0.0303

				6		0.06		0.07





Ch3prob18

		Problem		Maturity		Current YTM		YTM 1		fm1		YTM 2		fm2				CF		P*		CF		E(P31)		CF		E(P22)

		18		1		0.06		0.06		0.070024		0.065		0.080071				7		6.6037735849		7		6.5419		7		6.4810582159

				2		0.065		0.06		0.075035		0.065		0.085094				7		6.1716149794		7		6.0569		107		90.8759860548

				3		0.07		0.06		0.080047		0.065		0.090117				7		5.7140851382		107		84.9290				97.3570442707

				4		0.075		0.06		0.085059		0.065		-0.030997				107		80.1216566861				97.5277982119

				5		0.08		0.06		-0.0116		0.065		-0.024875						98.6111303886





ch4prob7,8

		Problem		HD in Yrs		Annual Coupon		periodic Coupon		M		Annual discount rate		n compoundings		Face Value		Value		FVIF		Coupon Value at HD		HD Value		ARR

		Ch 4 7				90		90		10		0.1		1		1000		938.55

		Ch 4 7		4		90		90		6		0.08		1		1000		1046.23		4.506112		405.55008		1451.78		0.1152192673

		Ch 4 7		4		120		120		6		0.08		1		1000		1184.92		4.506112		540.73344		1725.65		0.133264867

		Problem		HD in Yrs		Annual Coupon		periodic Coupon		M		Annual discount rate		n compoundings		Face Value		Call price		FVIF		Coupon Value at HD		HD Value		ARR

		Ch 4 7		4		110		110		4		0.11		1		1000		1100.00		4.709731		518.07041		1618.07		0.1278448323

		Ch 4 8		3		80		40		4		0.08		2		1000		1100.00		6.632975		265.319018496		1365.32		0.0532683238		0.1065366475

																										semi





Ch4prob9

		Problem		HD in Yrs		Annual Coupon		periodic Coupon		M		Annual discount rate		n compoundings		Face Value		Value		FVIF		Coupon Value at HD		HD Value		ARR

		9				80		80		10		0.09		1		1000		935.82

		9		4		80		80		6		0.08		1		1000		1000.00		4.506112		360.48896		1360.49		0.09806

		9		4		80		80		6		0.1		1		1000		912.89		4.641000		371.28		1284.17		0.08232





ch4prob10

		11																		Modified		Macaulay

		t		C		F		R		PV		919.9761070315		PV/P		(t)(PV/P)

		1		85				0.1		77.2727272727		919.9761070315		0.0839942762		0.0839942762				-5.482		6.031

		2		85				0.1		70.2479338843		919.9761070315		0.0763584329		0.1527168659

		3		85				0.1		63.8617580766		919.9761070315		0.0694167572		0.2082502717

		4		85				0.1		58.056143706		919.9761070315		0.0631061429		0.2524245717

		5		85				0.1		52.77831246		919.9761070315		0.0573692208		0.2868461042

		6		85				0.1		47.9802840546		919.9761070315		0.0521538371		0.3129230228

		7		85				0.1		43.6184400496		919.9761070315		0.0474125792		0.3318880545

		8		85		1000		0.1		506.1605075276		919.9761070315		0.5501887534		4.4015100276

										919.9761070315						6.0305531947

		Problem		HD in Yrs		Annual Coupon		periodic Coupon		M		R		n compoundings		Face Value		Value		FVIF		Coupon Value at HD		HD Value		ARR

		10				85		85		8		0.1		1		1000		919.98

		10		6		85		85		2		0.08		1		1000		1008.92		7.335929		623.553968128		1632.47		0.100

		10		6		85		85		2		0.12		1		1000		940.85		8.115189		689.791068672		1630.64		0.100





ch4prob11

		t		C		F		R		PV at 10%		919.9761070315		PV/P		(t)(PV/P)

		1		85				0.1		77.2727		919.9761		0.0840		0.0840

		2		85				0.1		70.2479		919.9761		0.0764		0.1527

		3		85				0.1		63.8618		919.9761		0.0694		0.2083

		4		85				0.1		58.0561		919.9761		0.0631		0.2524

		5		85				0.1		52.7783		919.9761		0.0574		0.2868

		6		85				0.1		47.9803		919.9761		0.0522		0.3129

		7		85				0.1		43.6184		919.9761		0.0474		0.3319

		8		85		1000		0.1		506.1605		919.9761		0.5502		4.4015

						P =		Price = P		919.9761				Duration =		6.0306





ch4prob13

		Bond		Period		P		F		Period		Periods to		Payments		Modified		Macaulay		Convexity

				Coupon, C						Yield, y		Maturity, M		per Year, n		Duration		Duration

		a		90		1000.00		1000		0.0900		4		1		-3.2397		3.5313		57.7717

		b		0		708.42		1000		0.0900		4		1		-3.6698		4.0000		16.8337

		c		90		1000.00		1000		0.0900		5		1		-3.8897		4.2397		20.1848

		d		35		1000.00		1000		0.0350		20		2		-7.1062		7.3549		64.2998

		e		35		1000.00		1000		0.0350		6		2		-2.6643		2.7575		8.7515

		f		0		816.30		1000		0.0700		3		1		-2.8037		3.0000		10.4812





Ch8prob1

		Problem		Coupon		M		R		Face Value		Value		Int on int

		1		10		5		0.1		100		100.00		1

		1		10		5		0.1		100		100.00		1

		1		10		4		0.09		100		103.24

		1		10		9		0.09		100		106.00

		1		10		4		0.11		100		96.90

		1		10		9		0.11		100		94.46

		Bond		Period		P		F		Period		Periods to		Payments		Modified		Macaulay		Convexity

				Coupon, C						Yield, y		Maturity, M		per Year, n		Duration		Duration

		a		10		100.00		100		0.1000		5		1		-3.7908		4.1699		56.4474

		b		10		100.00		100		0.1000		10		1		-6.1446		6.7590		70.0988

		Prob 3		6		100.00		100		0.0600		5		1		-4.2124		4.4651		117.4934

		Prob 3		6		100.00		100		0.0600		11		1		-7.8869		8.3601		182.2221

		Prob 3		6		100.00		100		0.0600		20		1		-11.4699		12.1581		196.1036

		Problem				Annual Coupon		M		Annual rate		n compoundings		Face Value		Value

		2				7		15		0.06		2		100		109.80

		2				10		3		0.06		2		100		110.83

		2				7		14		0.07		2		100		100.00

		2				10		2		0.07		2		100		105.51





Ch8prob3

		Yield Curve		Proportional		Value		Value		Value		Return		Return		Return		Return		Return

		Change in BP		Change		A		B		C		A		B		C		Barbell		Bullet		Difference

		200		0.02		93.38		86.58		80.79		-0.62		-7.42		-13.21		-6.92		-7.42		0.50

		150		0.015		94.98		89.70		85.06		0.98		-4.30		-8.94		-3.98		-4.30		0.31

		100		0.01		96.61		92.98		89.66		2.61		-1.02		-4.34		-0.86		-1.02		0.16

		50		0.005		98.29		96.41		94.63		4.29		2.41		0.63		2.46		2.41		0.05

		25		0.0025		99.14		98.18		97.26		5.14		4.18		3.26		4.20		4.18		0.02

		0		0		100.00		100.00		100.00		6.00		6.00		6.00		6.00		6.00		0.00

		-25		-0.0025		100.87		101.86		102.84		6.87		7.86		8.84		7.86		7.86		-0.00

		-50		-0.005		101.75		103.77		105.80		7.75		9.77		11.80		9.78		9.77		0.01

		-100		-0.01		103.55		107.72		112.09		9.55		13.72		18.09		13.82		13.72		0.09

		-150		-0.015		105.38		111.87		118.89		11.38		17.87		24.89		18.14		17.87		0.27

		-200		-0.02		107.26		116.22		126.27		13.26		22.22		32.27		22.76		22.22		0.54

				Parallell shfits the changes in YC are small

		Problem				Coupon		M		R		Face Value		Value

		3				6		4		0.08		100		93.38

						6		10		0.08		100		86.58

						6		19		0.08		100		80.79
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