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Combinatorial Forecast of Agricultural Machinery Total Power
Based on Shapley Value
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Abstract

A combinatorial model was established to forecast the total power of agricultural machinery in
Shanxi province. Applying the Shapley value method of cooperative game, the weight of each forecast
model in the combinatorial forecast model, was determined by distributing the total combinatorial
error. The results showed that the forecast average error of combinatorial forecast model is 1.81,
which is lower than 3.12, 2.42 and 2.23 of one-variable liner regression model, cubic exponent
smooth model and BP neural network model, and is also lower than 1.88 and 1.90 of the
combinatorial forecast model based on the variance reciprocal method and the divergence coefficient
method.
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Tab.1 Total power of agricultural machinery

in Shanxi province

B O Y/HRW | F Y/F KW || B Y/ KW
1979  513.69 1988  922.44 1997  1463.22
1980  543.44 1989  985.90 1998 1506.67
1981 574.08 1990  1053.51 1999 1655.00
1982 603.01 1991 1089.00 2000 1701.30
1983  677.15 1992 1152.49 2001 1767.51
1984  774.94 1993 1211.84 2002 1869.39
1985 822.71 1994 1298.36 2003 1928.21
1986 852.92 1995 1359.60 2004  2186.48
1987  895.76 1996 1426.22
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Tab.2 Forecast result and error of single forecast method Ji kW
. . —JCERPER SWAEECE BP WML AR

SRSIERES GSUBUIERES BUNEEAR —SuRERIHER IR ECEI B BP 2 R4 R
1994 1298.36 1339.07 1269.68 1263.25 40.71 —28.68 -35.11
1995 1359.60 1400.32 1364.61 1317.18 40.72 5.01 —42.42
1996 1426.22 1461.57 1434.41 1 394.06 35.35 8.19 -32.16
1997 1463.22 1522.81 1501.29 1459.82 59.59 38.07 -3.40
1998 1506.67 1584.06 1531.38 1540.72 77.39 24.71 34.05
1999 1655.00 1645.31 1561.69 1597.50 -9.69 —93.31 -57.50
2000 1701.30 1706.56 1721.77 1666.19 5.26 20.47 -35.11
2001 1767.51 1767.80 1788.57 1 800.01 0.30 21.06 32.50
2002 1869.39 1829.05 1849.30 1.880.79 —40.34 —20.09 11.40
2003 1928.21 1 .890.30 1952.38 2039.27 -37.91 24.17 111.06
2004 2186.48 1951.54 2013.77 2182.41 —234.94 -172.71 -4.07
S 52.93 41.50 36.25
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Tab.3 Forecast result of the combinatorial forecast model and relative error of each combinatorial forecast model
. zﬂ%ﬂiw AR R 22 /O/(L
EMy JH W B T 25251 2H 45 T HA T 2H 45 T — etk EXVE 1 BP #ii £t
/1 kW B 1 11 A FUABSR  OPMEOR
1994 1298.36 1284.46 1.08 1.59 0.84 3.04 2.26 2.78
1995 1 359.60 1354.57 0.37 1.08 0.23 2.91 0.37 3.22
1996 1426.22 1425.06 0.08 0.63 0.40 2.42 0.57 2.31
1997 1463.22 1490.08 1.80 1.30 2.25 3.91 2.54 0.23
1998 1506.67 1548.29 2.69 2.50 2.70 4.89 1.61 2.21
1999 1655.00 1596.92 3.64 3.75 3.66 0.59 5.97 3.60
2000 1701.30 1695.74 0.33 0.72 0.14 0.31 1.19 2.11
2001 1767.51 1787.95 1.14 1.32 1.01 0.02 1.18 1.81
2002 1869.39 1856.83 0.68 0.35 0.97 2.21 1.09 0.61
2003 1928.21 1971.62 2.20 3.04 1.46 2.01 1.24 5.45
2004 2 186.48 2065.67 5.85 4.40 7.26 12.04 8.58 0.19
FIE 1.81 1.88 1.90 3.12 2.42 2.23
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