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Bond Immunization Model with Non-parallel shift Term-Structure
using Partial Duration

Woocheol Park + Gyunghyun Choi

Bond immunization model is used to minimize interest rate risk for investing in fixed-income market,

the model equalizes asset and liability values using the duration which is the sensitivity of portfolio
value with respect to the interest rate. However this model might generate an error in practice because
the model is based on unreal hypothesis, so called “Parallel Shift Term Structure”. In this paper, we use
the neural network approach to overcome the parallel shift term structure and try to employ this term
structure function to the traditional immunization model. Finally, we present some computational test
results that show the superiority of the partial immunization model to the traditional methods.
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4 0.1000 0.0182 0.1818
5 0.1000 0.0364 0.1636
6 0.1000 0.0545 0.1455
7 0.1000 0.0727 0.1273
8 0.1000 0.0909 0.1091
9 0.1000 0.1091 0.0909
10 0.1000 0.1273 0.0727
15 0.1000 0.1455 0.0545
20 0.1000 0.1636 0.0364
25 0.1000 0.1818 0.0182
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Sae | FUIR gid. s | 3T
A 82.1~84.12 288 0.0382 100
B 82.1~86.12 480 0.0630 100
C 84.1~88.12 480 0.0525 150
D 86.1~90.12 480 0.0371 150
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s Bage) | =2} T B(%)
Az waey | DI g -
o | z=m Falo] | 712t sy | AEH | RE
25 A Felold | Felold
1| 1.1113 -1.2868 | -0.2340
Flat 7.7092 5 1.6914 -7.8278 | -2.2999
10 | 2.6207 | -11.3786 | -5.5672
1 1.1129 -1.1142 | -0.2426
A llIncreasing| 9.9471| 5 | 1.7059 | -6.3779 | -1.8700
10 | 2.7374 -8.7601 | -5.7500
1| 1.1105 -1.3597 | -0.2251
Decreasing| 64010, 5 | 1.6829 -8.3903 | -2.5016
10 | 2.5526 | -12.5166 | -5.1438
1| 1.0688 | -0.5520 | -0.0374
Flat 85103 | 5 | 1.3968 1.2958 | 0.4510
10 | 1.9423 -5.1640 | -1.4056
1.0701 -0.5420 | -0.2243
B | Increasing | 11.0988 5 1.4038 0.8121 ! 0.1710
10 | 19580 | -4.8570 | -0.3933
1.0679 -0.5619 | -0.0749
Decreasing| 6.7431] 5 | 1.3920 1.6307 | 0.6968
10 | 1.9316 -5.3790 | -2.4850
1.0912 0.0000 | 0.0000
Flat 8.1917 5 1.5387 0.1105 | 0.0000
10 | 2.2007 1.3587 | -1.8540
1.0910 0.0092 | 0.0000
C |Increasing| 10.654| 5 | 1.5434 0.1555 | -0.0130
10 | 2.2812 -2.0209 | -3.3316
1.0914 0.0092 | 0.0000
Decreasing| 6.6077| 5 | 1.5357 | -0.6837 | -0.0326
10 | 2.1490 0.8981 | -0.6515
1.0790 -0.9546 | 0.0000
Flat 8.3142 5 1.1428 -9.6459 | 0.0000
10 | 2.0459 | -12.2049 | 0.0000
1 1.0801 -0.9351 | 0.0000
D | Increasing | 10.8294 5 1.4704 -8.5895 | 0.0000
10 | 2.1018 | -11.9517 | 0.0000
1 1.0782 -0.9738. | -0.0185
Decreasing| 6.6588| 5 | 1.4578 | -10.3512 | -0.2607
10 | 2.0091 | -12.3837 | -1.4633
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