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ABSTRACT

The objective of this research is to compare the method precision in the estimating bond price when the
interest rate changes. By using 2 methods of the modified duration method are the duration & convexity method and
the exponential duration & exponential convexity method. With 3 bond types such as par bond, zero coupon bond
and perpetual bond.

The results suggest that the estimated price of bond by the modified duration method is highly accurate
when interest rates changes only slightly. The duration & convexity method and the exponential duration method
gives to be a little difference in most case of bond types and the difference is fairly small. While as interest rates
increase, the duration & convexity method given the overestimation of price. On the other hand, the exponential
duration method given the underestimation of price. The method that is the sum of exponential duration &
exponential convexity is always the most accurate than all of previous method, which it is related to the research of
Miles Livingston and Lie Zhou.

Keywords: duration, convexity, exponential duration, exponential convexity
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Change New Actual Duration Duration & Exponential Exponential Duration
in YTM YTM | New Price Estimate Convexity Duration & Exponential Convexity
Estimate Estimate Estimate

-3.00% 2.00% 1,270.68 1,233.84 1,266.97 1,263.44 1,270.78
-2.50% 2.50% 1,219.99 1,194.86 1,217.87 1,215.15 1,220.04
-2.00% 3.00% 1,171.69 1,155.89 1,170.62 1,168.70 1,171.71
-1.50% 3.50% 1,125.65 1,116.92 1,125.20 1,124.03 1,125.66
-1.00% 4.00% 1,081.76 1,077.95 1,081.63 1,081.06 1,081.76
-0.50% 4.50% 1,039.91 1,038.97 1,039.89 1,039.74 1,039.91

0.00% 5.00% 1,000.00 1,000.00 1,000.00 1,000.00 1,000.00

0.50% 5.50% 961.93 961.03 961.95 961.78 961.93

1.00% 6.00% 925.61 922.05 925.74 925.01 925.61

1.50% 6.50% 890.95 883.08 891.36 889.66 890.95

2.00% 7.00% 857.88 844.11 858.83 855.65 857.86

2.50% 7.50% 826.30 805.14 828.14 822.95 826.26

3.00% 8.00% 796.15 766.16 799.30 791.49 796.09
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Change New Actual Duration Duration & Exponential Exponential Duration
in YTM YTM New Estimate Convexity Duration & Exponential Convexity
Price Estimate Estimate Estimate
-3.00% 2.00% 820.35 789.31 816.88 816.94 820.28
-2.50% 2.50% 781.20 760.08 779.22 778.95 781.16
-2.00% 3.00% 744.90 730.85 743.10 742.72 744.07
-1.50% 3.50% 708.92 701.61 708.50 708.19 708.91
-1.00% 4.00% 675.56 672.38 675.44 675.25 675.56
-0.50% 4.50% 643.93 643.14 643.91 643.85 643.92
0.00% 5.00% 613.91 613.91 613.91 613.91 613.91
0.50% 5.50% 585.43 584.68 585.44 585.36 585.43
1.00% 6.00% 558.39 555.44 558.50 558.14 558.39
1.50% 6.50% 532.73 526.21 533.10 532.19 532.73
2.00% 7.00% 508.35 496.97 509.23 507.44 508.36
2.50% 7.50% 485.19 467.74 486.88 483.84 485.21
3.00% 8.00% 463.19 438.51 466.07 461.34 463.23
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Change New Actual Duration Duration & Exponential Exponential Duration
in YTM YTM | New Price Estimate Convexity Duration & Exponential Convexity
Estimate Estimate Estimate
-3.00% 2.00% 2,500.00 1,600.00 1,960.00 1,822.12 2,181.47
-2.50% 2.50% 2,000.00 1,500.00 1,750.00 1,648.72 1,868.25
-2.00% 3.00% 1,666.67 1,400.00 1,560.00 1,491.82 1,616.07
-1.50% 3.50% 1,428.57 1,300.00 1,390.00 1,349.86 1,411.99
-1.00% 4.00% 1,250.00 1,200.00 1,240.00 1,221.40 1,246.08
-0.50% 4.50% 1,111.11 1,100.00 1,110.00 1,105.17 1,110.71
0.00% 5.00% 1,000.00 1,000.00 1,000.00 1,000.00 1,000.00
0.50% 5.50% 909.09 900.00 910.00 904.84 909.37
1.00% 6.00% 833.33 800.00 840.00 818.73 835.27
1.50% 6.50% 769.23 700.00 790.00 740.82 774.92
2.00% 7.00% 714.29 600.00 760.00 670.32 726.15
2.50% 7.50% 666.67 500.00 750.00 606.53 687.29
3.00% 8.00% 625.00 400.00 760.00 548.81 657.05
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