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Multi-variable time-delayed discrete grey model
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(1. College of Economics and Management, Nanjing University of Aeronautics and Astronautics, Nanjing 211106,
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Abstract: For the problems of undefined time-delayed mechanism and low accuracy of multi-variable grey models, the
deficiency of traditional multi-variable grey model is analyzed and a new multi-variable discrete grey model is proposed
by introducing the time-delay coefficient. Then the methods of calculating the parameters are discussed. According to the
sufficient and insufficient information about the time-delay coefficient, empirical analysis and particle swarm optimization
algorithms are used to explore the estimation of time-delay coefficient, and the modeling procedure is proposed. Finally,
the effectiveness of the proposed model is verified by the numerical simulation and actual examples. Results show that
the propoved model can the forecasting problems on the multi-variable time-delayed system with small sample data.
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4 I, 3% FH 2005 ~ 2012 4 H 4t 5y 245 24, ik A
2013 ~ 2014 4 E 45/ AL A SN HE TR Hh AL 45 2R
ALY 1 % S5 R R 2 BT,

#& 2 TDDGM(1, N) #ERI & 1E

¥ B1 B2 Bs Ba A1 Az

SHUE

—0.678 0.3210 09430 0.4528 0.9999 0.6083

R4 Step 4 7] LAEESZ. TDDGM(1, N) #5784 h

# M (k) - 0.06782 (k — 1) =
k
0.3210 " 0.999 94924 (j)+
j=1
k

0.9430 " 0.6083* 72" () + 0.4528. (1)
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