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Input Variable Selection for Multi-Layer Neural Networks
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Abstract: A method is proposed for selecting relevant input variables to multi-layer neural networks. A

minimal set of inputs is selected which is necessary to obtain a network with a good generalization ability

and some insight into the input-output relationship. The inputs of network are selected automatically

by a combination of constructive and destructive algorithms. The constructive algorithm starts with a

minimal input set and adds new inputs if necessary, while the destructive algorithm deletes unnecessary

inputs. The main issue addressed here is the measure of input significance used in the constructive al-

gorithm. Some measures are proposed based on mutual infomation and linear correlation paying much

attention to the structural constraint imposed on the networks. The experimental results show that the

measures are valid and that the derived network with the selected inputs has a good generalization ability.
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Fig.1  Network with a new input by (2)
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Fig.2 Network with a new input
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Table-1 Results of input variable selection. FE) is mean square error on validation set. Letter ’a’ after a node number

means that the node is added by the constructive algorithm, while ’d’ indicates that the node is deleted by the

destructive algorithm. Underlined figures are final values and D indicates the node numbers eventually selected by

the method.

Inm In I, It
Node > FE, Node C E, Node C E, Node C E,
case | No. «10-4 | No. <10-4 | No. x10-4 | No. x10—4
1 a|-861.8 | 19.6 a|-861.8 | 19.6 a | -861.8 | 19.6 a| -861.8 | 19.6
4a|-8056 | 214 8a|-7946| 237 a | -1059.3 7.9 a | -1059.3 7.9
4d|-861.8 | 196 | 1d|-8744 | 204 a | -2199.0 1.7 a | -2323.5 1.2
9a|-2212.2 14| 6a|-24193 0.8
5a | -2172.3 1.4 | 8a | -2262.3 1.3
5d | -2233.7 15| 6d|-23536 0.9
9d | -2343.0 1.3 | 8d | -2452.3 0.8
10d | -1060.6 79| 3d|-1061.3 7.7
2 a|-8618 | 19.6 a|-8618 | 19.6 a| -861.8 | 19.6 a| -861.8 | 19.6
8a|-8195| 254 | 8a|-8172| 263 | [9]a|-11556| 157 [9]a |-11556 | 15.7
1d|-8969 | 20.1| 1d|-899.1| 201 | [8]a|-1201.9 | 15.2 a | -1968.1 2.2
a | -1222.7 15.5 6a|-1887.8 3.5
4a | -969.3 | 433 | 6d | -2003.0 2.3
4d| -963.8 | 486 | 10d |-12787 | 12.0
3 a | -888.7 | 19.8 a | -888.7 | 19.8 a| -888.7 | 19.8 a| -888.7 | 19.8
8a|-819.9 | 212! 8a|-8195| 209 a | -1082.0 9.1 a | -1082.0 9.1
8d |-888.0| 20.0| 8d|-8888 | 19.8 a | -1676.8 | 10.4 a | -1676.8 | 10.4
8a|-12194 | 303 | 9a|-1662.7 9.2
8d | -1486.4 | 181 | 9d|-15197 | 16.4
3d | -1086.8 8.4
4 1]a | -864.0 | 19.6 a|-864.0 | 19.6 a| -864.0 | 19.6 a| -864.0 | 19.6
4a|-8551| 39.7| 8a|-8426 | 22.0 a | -1063.8 8.0 a | -1063.8 8.0
1d|-8368 | 242| 8d|-8642| 196 a | -2435.1 1.1 a | -2435.1 1.1
[9]a | -2519.2 0.7 | 10a | -2443.0 0.9
a | -2529.3 07| 5al-23385 1.1
4a | -2521.9 0.6 | 5d|-2425.6 0.9
4d | -2560.2 0.6 | 10d | -2580.6 0.7
5d | -2546.7 0.7 | 3d|-1065.2 7.8
5 a|-861.8 | 19.6 a|-861.8 | 19.6 a| -861.8 | 19.6 a| -861.8 | 19.6
4a|-7965| 293| 8a|-6439 | 99.3 a | -1059.4 7.9 a | -1059.4 7.9
4d | -8618 | 196 | 8d|-8598 | 204 a | -2306.3 1.0 | 10a | -2145.9 1.5
9a | -2298.6 0.9 a | -2288.7 1.2
9d | -2364.4 10| 4a|-22475 1.4
3d | -1058.0 80| 4d|-2299.9 1.2
10d | -2356.8 1.0
3d | -1060.9 7.8
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(1995)221.
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K FHE (1996)531.

¥ (1997)625.
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