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Case Study 49       Managing Financial Instruments: Bonds

Managing Financial Instruments: Bonds

Problem Description

Bonds are financial instruments issued by agencies of the federal government, by state and local governments, and by corporations. A bond is an obligation by the bond issuer to pay money to the bond holder according to rules specified at the time the bond is issued. Usually, a bond pays a specific amount, called face value, at the date of maturity. In addition, the bonds make periodic coupon payments. The coupon amount is a percentage of the face value amount, and the period between coupon payments is usually less than a year.  

The aim of this project is to build a decision support system that helps users manage their investment in bonds. We provide some insights about managerial issues related to bonds, such as pricing a bond, the relationship between bond prices and yield to maturity, bond duration, etc. To learn more about this topic, we refer the students to Luenberger (1998).

Bonds

The internal rate of return of a bond at the current price is called yield to maturity. The price of a bond with face value F that makes m coupon payments of C/m each year, n periods remaining, and yield to maturity value of (, is calculated as follows:   
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(1)

Formula (1) helps to understand the relationship between bond price, yield, coupon, and time to maturity. For example, there is a negative relationship between the price and the yield of a bond. The price-yield curve presents the relationship between the price and the yield of a bond. 

Another measure of yield is the current yield. Current yield measures of the annual return of a bond. Current yield is defined as follows:
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 (2)

The duration of a bond gives a direct measure of the sensitivity of the bond to interest rates. For a bond that makes payments m times per year, with the payment in period k equal to ck, and n periods remaining, the duration is defined as follows: 
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  (3)

where ( is the yield to maturity and 
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The change in the price of a bond due to a small change in yield (or vice versa) can be estimated using the following formula:
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    (5)

User Interface

1. Build a welcome form.

2. Build a data entry form. The following are suggestions to help you design this form. Insert four text boxes. The first text box allows the user to type in the face value of the bond, F. The second text box allows the user to enter the total number of coupon payments made per year, m. The third text box enables the user to type in the coupon payments made within a year, C. The fourth text box enables the user to type in the maturity date of the bond. The maturity date is used to calculate the number of time periods left until maturity n.        

3. Build a data analysis form. In this form include a number of option buttons and a command button. The option buttons allow the user to choose whether to calculate the price of the bond P, the yield to maturity (, the current yield CY, or the bond duration D. If the user chose to calculate the price of the bond, P, a text box appears where the user types in the value of (. If the user chose to calculate the yield to maturity, a text box appears where the user types in the price of the bond. When the user clicks on the command button, the chosen index is calculated and the corresponding result is presented. 

4. Build a form to enable the user to perform a sensitivity analysis with respect to problem parameters. In this form insert two option buttons, a text box, and a command button. The option buttons enable the user to choose whether to identify the sensitivity of a bond’s price with respect to the bond’s yield or vice versa. The user types in the text box the amount of change. When the user clicks on the command button, the sensitivity analysis is performed and the corresponding result is presented. 

5. Build a form that presents the following details about a related example. 

a. The problem statement. 

b. The formulas used to calculate a bond’s duration, yield to maturity, current yield, and price. Report the corresponding results.

c. Graphs 1, 2, and 3, described in the Reports section below.  

6. Build a form to allow the user to access the reports described below. For this purpose use option buttons. 

Design a logo for this project. Insert this logo in the forms created above. Pick a background color and a font color for the forms created. Include the following in the forms created: record navigation command buttons, record operations command buttons, and form operations command buttons as needed. 

Reports

1. Report the price, yield to maturity, duration, and current yield of the bond.

2. Graph the price-yield curves for bonds that have a maturity of 30 years and coupon rates equal to 15%, 10%, 5%, and 0%. Express prices as a percentage of par. Interpret the results.

3. Graph the price-yield curves for bonds that have a coupon rate of 10% and maturity equal to 30, 10, and 3 years. Express prices as a percentage of par. Interpret the results.

4. Graph the relationship between the duration of a bond yielding 5% and the bond maturity for bonds with coupon rates equal to 1%, 2%, 5%, and 10%. Consider years to maturity equal to 1, 2, 5, 10, 25, 50, 100, and infinity. Interpret the results. 

Reference
Luenberger, D.G., “Investment Science.” Oxford University Press, 1998.  
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