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An improved combination forecasting method based on IOWA operator and application

AO Pei, MU Long-hua
(College of Electronics and Information Engineering, Tongji University, Shanghai 201804, China)

Abstract: The combination forecasting model based on induced ordered weighted averaging (IOWA) operators, which is built
according to the criterion of error sum of squares, failes to reflect the influence of errors arising from observation points in various
periods on the predictive values. Moreover, this method can not be used to predict directly because future data are unknown in actual
forecasting. In order to overcome the above flaws, an improved method is proposed. First, individual forecasting model that has
higher forecasting accuracy is chosen as a criterion. Then, the deviation of predictive values between other models and standard
model is computed. The weights are given according to the mean value size of the absolute value sum of deviation in every individual
forecasting model in every period. Finally, a new forecasting model is built in accordance with the weighted error sum of
squares. And genetic algorithm is used to solve the optimal weights. Verified by an example, the improved combination forecasting
method is better than the original combination forecasting method based on IOWA operator. Forecasting accuracy is improved
effectively.
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Tab.1 Related data in a certain area from 1990 to 2008
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Tab.2 Power consumption predictive value of a certain area

from 2005 to 2008
2005 2006 2007 2008

P R AL 116691 125442 134851 1449.64
BIEREK g% 1067.11 111661 116853 122299
RECHIEE 1112.01  1192.55 1278.82 1370.83
ESTEUHEINEIS 115645 1259.14 137641 151043
FET IOWA 41457 1153.87  1249.93  1357.76  1478.93
KI5 114644 122994 1319.55 1415.59
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Tab.3 Evaluation of predictive results
SSE MSE ~ MAE  MAPE MSPE

53969146 183659 32785 0.0267 0.0154

HPE R B
BIEFREUE K 47k 86 554.110 0 73.5502 133.7753 0.101 1 0.0545
RO 9483.6322 24.3346 39.7578 0.0297 0.0181
Lo 13033.3030 28.5409 48.0219 0.0371 0.0214
T IOWA AIATN 46483869 17.0448 28.9247 0.0226 0.013 1
ARICTT

2900.4542 13.464 20.2759 0.0164 0.0109

T BMNE TR RMEEE AR
1990 469.27 1348.17 273.8 1062.7
1991 497.43 1544.39 295.9 1200.1
1992 547.17 1876.95 330.1 1473
1993 605.17 2609.99 425.7 2010.8
1994 594.28 3117.82 546.8 2461.8
1995 622.81 3055.54 691.8 2793.4
1996 661.30 3354.61 804.7 3157.7
1997 711.56 3 644.88 834.7 35825
1998 674.56 3147.86 969.8 3881.7
1999 756.11 3390.27 977.1 4171.7
2000 748.89 4249.46 967.4 4669.1
2001 764.77 4480.32 1045.7 5033.1
2002 809.45 4 888.02 11325 54582
2003 907.91 6112.96 1215.0 6002.5
2004 1019.78 8 603.90 1510.5 6872.7
2005 1110.56 10 814.51 1671.60 8005
2006 1228.27 14 167.95 1738.10 9257.05
2007 1359.51 18 249.53 2128.00 11 021.7
2008 1412.00 24 769.09 2476.9 13 461.6
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Population type="Double Vector',

Population size=20,

Creation function="Uniform';

Selection function='Stochastic uniform';

Crossover function="Scattered';

Crossover probability=0.8;
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Mutation function='Gaussian',

Scale=Shrink=1.0;
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