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Abstract

Following Almeida et al. (2018) we implement a segmented three factor
Nelson-Siegel model for the yield curve using daily observable bond prices
and short term inter-bank rates for Colombia. The flexible estimation for
each segment (short, medium, and long) provides an improvement over the
classical Nelson-Siegel approach in particular in terms of in-sample and out-
of-sample forecasting performance. A segmented term structure model based
on observable bond prices, provides a tool closer to the needs of practitioners
in terms of reproducing the market quotes and allowing for independent local
shocks in the different segments of the curve.
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years | NS3 NS3S NS3WS NS3SS

0.004 | 10.2 288.3 8.2 6.6
0.1 4.9  280.9 3.6 2.5
0.3 6.8 267.3 6.9 7.1
1.5 9.0 213.7 9.2 7.9

3.8 | 14.3 109.0 17.6 9.2
3.9 | 19.5 139.0 16.0 24.3

4.7 9.9 103.3 8.0 9.9
5.6 2.6  68.6 2.5 7.2
73 | 11.7  30.8 3.3 17.8
9.6 | 10.2 1.2 7.3 8.0
11.7 | 7.1 4.5 10.3 5.6
13.3 | 9.6 4.4 6.6 5.9
15.7 | 9.1 1.2 11.2 12.5

15.1 91.8 13 8.9

Table 1: In-sample root-mean-square error (RMSE) in basis points between modeled
and observed yields, for 2015.

years | NS3 NS3S NS3WS NS3SS
0.004 | 9.7 972 8.6 12.8

0.1 7.6 949 4.1 3.9
0.3 | 12.1 904 9.6 9.1
0.5 | 12.6 828 12.4 14.4
28 | 114 427 6.8 9.5
29 | 376 60.3 26.9 21.5
3.7 | 144 427 5.6 6.6
4.6 7.9  26.7 11.5 9.1
6.3 2.7 221 6.4 5.2
8.6 | 214 09 3.2 4.4

10.7 | 15,5 3.2 18.5 3.8
123 | 44 3.2 11.2 4.6
14.7 | 16.8 0.8 16.1 5.6
15.1 91.8 13 8.9

Table 2: In-sample root-mean-square error (RMSE) in basis points between modeled
and observed yields, for 2016.



years | NS3 NS3S NS3WS NS3SS

0.004 | 31.9 170.7  24.7 11.2
0.1 20.3 174.2 14.3 5.1
0.3 5.6 176.0 5.0 6.2
0.5 15.2  179.2 16.7 13.5
1.8 21.5 150.0 14.0 13.9
1.9 | 34.8 152.7 26.3 9.7

27 1162 121.1 6.2 5.0
3.6 74 845 15.7 9.9
5.3 6.8 53.5 6.8 5.1

76 | 154 186 11.7 6.1
9.7 | 14.0 0.7 9.0 12.3
11.3 | 6.7 1.7 13.9 9.7

13.7 | 5.5 1.7 4.3 2.0
155 | 9.5 0.7 13.0 14.7
15.1 91.8 13 8.9

Table 3: In-sample root-mean-square error (RMSE) in basis points between modeled
and observed yields, for 2017.

years | NS3 NS3S NS3WS NS3SS
0.004 | 144 1674 14.8 10.9

0.1 6.5 1714 6.8 4.9
0.3 8.4 1784 8.3 6.5
0.5 | 20.0 1822 20.0 14.4
1.7 74 126.7 7.3 8.9
26 | 13.7 794 12.9 13.6
4.3 5.3 472 4.5 7.2
6.6 4.3 11.7 4.3 5.0
7.9 3.7 5.4 1.7 3.5

8.7 2.1 0.7 1.9 13.1
10.3 | 8.9 1.7 9.2 10.7

127 | 2.3 1.7 2.6 3.4
145 | 6.0 0.7 6.0 12.1
15.1 91.8 13 8.9

Table 4: In-sample root-mean-square error (RMSE) in basis points between modeled
and observed yields, for 2018.



day week month
years | NS SM RW | NS SM RW | NS SM RW
0.004 | 124 9.2 124 | 11.7 89 11.8 | 121 13.0 11.2
0.1 6.0 34 6.1 74 7.2 70 | 141 16.7 13.1
0.3 | 11.6 129 114 | 154 176 14.3 | 254 283 24.0
1.5 (119 97 119 | 141 144 139 | 20.7 26.7 19.7
3.8 | 184 135 180 | 23.8 20.2 225 | 375 338 348
3.9 209 251 21.2|21.6 257 222|223 250 232
4.7 1124 128 124 | 162 173 158 | 249 254 23.1
5.6 9.0 106 86 | 16.2 181 15.0 | 30.2 320 27.2
73 | 148 214 147 | 188 246 18.1 | 30.9 364 28.2
96 | 133 96 133|183 13.0 17.7 | 31.1 221 283
11.7 | 104 81 103 | 153 129 14.8 | 27.7 252 249
133 | 11.2 82 114 | 136 128 14.1 | 21.9 24.8 21.2
15.7 | 11.9 145 119 | 155 20.5 15.1 | 27.3 36.6 25.9
12.6 12.2 12.6 | 16.0 16.4 15.6 | 25.1 26.6 23.4

Table 5: Out-of-sample root-mean-square error (RMSE) in basis points for 2015.

day week month
years | NS SM RW | NS SM RW | NS SM RW
0.004 | 13.6 16.0 11.2 | 164 26.6 10.2 | 288 63.9 8.0
0.1 134 11.7 98 | 178 254 96 | 31.8 62.2 11.2
0.3 16.2 145 12.8 | 209 257 139 | 34.1 60.5 17.6
0.5 178 190 148 | 23.2 284 173 | 36.3 60.5 23.0
28 | 154 11.1 1451209 172 18.0 | 343 30.3 26.0
2.9 | 40.1 227 39.7 | 445 285 424 | 56.3 40.8 49.8
3.7 16.8 9.6 163 | 24.3 18.6 21.3 | 41.0 32.7 325
4.6 98 11.2 99 | 172 177 157 | 348 30.1 26.6
6.3 94 86 93 | 186 165 169 | 36.6 29.1 27.5
86 | 226 83 229|250 157 254|345 272 295
107 | 173 80 172 | 21.6 159 213 | 33.3 273 26.6
12.3 9.8 9.4 79 | 19.2 171 155 | 36.7 31.1 248
14.7 | 20.0 89 19.6 | 25.5 15.8 23.6 | 404 29.7 29.3
17.1 12.2 15.8|22.7 20.7 19.3 | 36.8 40.4 25.6

Table 6: Out-of-sample root-mean-square error (RMSE) in basis points for 2016.



day week month
years | NS SM RW | NS SM RW | NS SM RW
0.004 | 16.4 11.6 156 | 17.7 109 14.7 | 120 93 87
0.1 | 75 50 6799 51 60 | 87 88 53
03 | 86 73 89 109 92 104 | 153 156 16.5
0.5 200 15.1 20.6 | 20.0 16.0 21.5 | 24.0 204 26.3
1.7 | 85 98 86 | 11.3 11.2 103 | 17.7 18.0 16.4
26 |154 146 146 | 185 16.1 150 | 242 220 164
43 | 73 85 64 | 11.8 108 86 |21.2 186 15.2
6.6 | 62 60 56 | 102 88 82 | 183 156 14.0
79 | 43 46 47 | 78 79 77 | 168 16.1 15.3
87 | 40 138 3.7 | 92 159 80 | 184 224 16.5
103 | 98 11.8 10.0 | 12.3 144 125 | 205 22.1 20.7
127 | 40 46 40| 84 79 79 | 170 146 16.3
145 | 72 126 7.2 | 105 139 106 | 159 16.0 15.9
9.2 9.6 9 12.2 11.4 109 |17.7 16.9 15.7

Table 7: Out-of-sample root-mean-square error (RMSE) in basis points for 2018.

day week month
years | NS RW | NS RW | NS RW
0.004 | 0.00 0.00 | 0.00 0.00 | 0.37 0.00
0.1 ]0.00 0.00|0.00 0.00]|0.010 0.00
0.3 | 0.00 0.00|0.04 0.00|0.86 0.00
0.5 ]0.00 0.30|0.00 0.00|0.00 0.00
1.8 | 0.00 0.00 | 0.00 0.00|0.00 0.00
1.9 | 0.00 0.00|0.00 0.00|0.00 0.00
2.7 10.00 0.00|0.00 0.00]0.00 0.56
3.6 |0.00 0.00|0.16 0.00]0.27 0.00
5.3 10.05 0.00|0.01 0.04]0.00 0.00
7.6 |0.00 0.00]0.00 0.00]|0.72 0.57
9.7 10.08 0.01]0.11 0.72]0.00 0.00
11.3 | 0.00 0.00 | 0.00 0.00 | 0.00 0.00
13.7 1 0.00 0.00 | 0.00 0.33|0.94 0.00
15.5 1 0.00 0.00 | 0.53 0.00 | 0.36 0.00

Table 8: p-values for the Diebold and Mariano test of forecast accuracy, 2017.
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