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EXHIBIT 4.3 Time Path of Three Bonds
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EXHIBIT 4.2 Movement of a Premium, Discount, and Par Bond as a Bond Moves
Toward Maturity®

Term to Maturity ~ Premium Bond Discount Bond Par Bond
in Years 8% Coupon ($) 6% Coupon ($) 7% Coupon ($)

10 $107.1062 $92.8938 $100.00

9 106.5480 93.4052 100.00

8 106.0471 93.9529 100.00

7 105.4603 94.5397 100.00

6 104.8317 95.1683 100.00

N 104.1583 95.8417 100.00

4 103.4370 96.5630 100.00

3 102.6643 97.3357 100.00

2 101.8365 98.1635 100.00

1 100.9498 99.0502 100.00

0 100.0000 100.0000 100.00

2All bonds selling to yield 7%.
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3. R-programming assignment:
1) Open a new R-script and create R commands for the following questions.
(a) Create a function that can value a semi-annual bond using the traditional approach.

(b) Using the function from (a), compute a 6% semiannual coupon security maturing in 5 years. Assume that the discount
rate is 8%.
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(c) Using the function from (a) and the example in (b), draw a plot that shows the price/discount relationship (Hint: your result should be similar
to a plot in Exhibit 4.1 (pp.85)).
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EXHIBIT 4.1 Price/Discount Rate Relationship for an Option-Free Bond
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(d) Create another function that is able to value a bond following the arbitrage-free valuation approach.

(e) Using the function from (d), compute a 6% 15-year semi-annual bond price based on spot rates in Exhibit 4.8 on page 99.
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EXHIBIT 4.8 Determination of the Arbitrage-Free Value of an 6% 10-Year Treasury

Period Years Cash Flow ($) Spot Rate (%)  Present Value ($)
1 0.5 $3 6.05 $2.9119
2 1.0 3 6.15 2.8237
3 1.5 3 6.21 2.7370
4 2.0 3 6.26 2.6520
N 2.5 3 6.29 2.5697
6 3.0 3 6.37 2.4855
7 3.5 3 6.38 2.4080
8 4.0 3 6.40 2.3318
9 4.5 3 6.41 2.2585

10 5.0 3 6.48 2.1809
11 5.5 3 6.49 2.1114
12 6.0 3 6.53 2.0403
13 6.5 3 6.63 1.9633
14 7.0 3 6.78 1.8811
15 7.5 3 6.79 1.8181
16 8.0 3 6.81 1.7557
17 8.5 3 6.84 1.6937
18 9.0 3 6.93 1.6249
19 9.5 3 7.08 1.5533
20 10.0 103 7.20 50.7741

Total $92.5751
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(f) Provide your R command that is able to plot a chart in Exhibit 4.3. Note that use information in Exhibit 4.2.




