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Combination Forecasting M ethod of Electric L ocomotive Product Demand
Based on Genetic Algorithm and Grey Neural Network
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ABSTRACT: In order to cope with the quicken pace of market, predict the market development in advance and formulate
corresponding production scheduling plans, and enable companies to occupy a first-mover advantage in competition. The
current forecasting algorithm based on gray neural network usually requires continuous and much sample data to accu-
rately predict product demand. Aiming at the problem of low accuracy and poor reliability of prediction results of small
data nonlinear systems, a grey neural network prediction method coupled with genetic algorithm is proposed. Firstly, the
gray neural network model for forecasting product order demand is established based on the gray model and neural net-
work. Secondly, the electric locomotive product is taken as an example to demonstrate the prediction performance of the
model. Lastly, the genetic algorithm is used to iteratively optimize the network weights and thresholds of the mode to
solve the premature convergence and improve the global optimization capability in the prediction process. The results
show that the accuracy and robustness of the optimized product prediction model are improved, which verifies the feasi-
bility of the designed method.

KEY WORDS: demand forecasting; gray model; neural network; genetic algorithm
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Tab.1 Electric locomotive historical order data

88 TR G LR ZEL K it FEA ) s 3 VT EAL R 5 Ji Al 551 T
1 65 0.502 1 0.846 2 0.655 6 0.948 6 0.5456
2 65 0.565 5 0.803 1 0.621 2 0.925 4 0.683 6
3 69 0.596 4 0.790 5 0.647 8 0.9156 0.6011
4 77 0.7120 0.8454 0.701 6 0.896 1 0.661 2
5 74 0.502 1 0.789 5 0.607 5 0.8451 0.5556
6 74 0.6412 0.856 2 0.6319 0.9120 0.746 1
7 71 0.608 2 0.746 9 0.698 6 0.864 1 0.4856
8 88 0.6951 0.856 4 0.644 5 0.9395 0.700 5
9 72 0.741 2 0.785 2 0.688 6 0.868 7 0.7305
10 92 0.765 2 0.846 3 0.603 1 0.901 2 0.7659
11 70 0.722 3 0.8150 0.6389 0.899 5 0.8421
12 75 0.7125 0.7657 0.584 5 0.8751 0.696 2
13 67 0.5521 0.774 8 0.588 9 0.8950 0.602 5
14 65 0.505 4 0.768 4 0.607 3 0.902 1 0.669 1
15 70 0.583 6 0.754 2 0.624 9 0.924 5 0.6126
16 81 0.765 8 0.909 5 0.726 5 0.890 3 0.7152
17 69 0.525 6 0.846 2 0.689 1 0.762 5 0.5856
18 75 0.686 1 0.861 5 0.608 2 0.8820 0.755 6
19 60 0.556 2 0.7051 0.7334 0.865 2 0.469 5
20 91 0.699 5 0.889 5 0.646 1 0.9396 0.7725
21 83 0.756 1 0.7759 0.649 4 0.891 2 0.816 3
22 86 0.8135 0.8254 0.606 0 0.9235 0.8295
23 87 0.756 1 0.8758 0.659 4 0.9210 0.838 6
24 80 0.686 5 0.778 6 0.666 3 0.856 9 0.7451
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