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An unbiased non-homogeneous grey model based on high precise direct
integration method

LIU Xiao-mei't, ZHOU Gang2

(1. College of Arts and Sciences, Shanghai Polytechnic University, Shanghai 201209, China; 2. School of Mathematical
Sciences, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: It is a traditional way to establish parameter estimations and simulations of unbiased grey prediction models
by the discrete time response function of whiten differential equation. An novel unbiased grey model based on the high
precise direct integration method is proposed without using the discrete time response function. The recurrence relation
can be deduced by the exponential matrix of the homogeneous matrix differential equation, written by introducing some
new variables, and the unbiased parameters can be derived. Then the simulated values are calculated by using the
high precise direct integration method, which can reduce rounding errors and improve precision. It is proved that the
proposed method possesses nonhomogeneous law coincidence property and linear transformation consistency. Finally,
the validity and utility of the proposed model are verified by rigorous non-homogenous exponential sequence, approximate
non-homogenous sequence, monotone sequences and the practical example of car ownership, and the proposed model
can improve the precision of simulation and prediction.
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e GM (1, 1) @4 GM (1, 1) B e H A g st GM(1,1) & Z s /MU RIS HUNGM (1, 1, k)
(3 [EDY(: APE/% [EDN: APE/% [ZEDN APE/% LEDY(: APE/%
2333.32 2333.3200 0.0000 2333.3200 0.0000 2333.3200 0.0000 2333.3200 0.0000
2876.22 2772.3672 3.6107 2781.8575 3.2808 2868.9142 0.2540 2854.2163 0.7650
3501.39 3554.8474 1.5267 3608.1800 3.0499 3652.2308 4.3080 3548.8805 1.3563
457491 4558.1769 0.3658 4679.9533 22961 4649.4210 1.6287 4538.0848 0.8049
5938.71 5844.688 8 1.5832 6070.0860 22122 5918.8799 0.3339 5946.7153 0.1348
MAPE/% 1.4173 21678 1.3049 0.6122
Y =y, N NURETS H- Ly NrR%
5 & # A & S AT DU AR SCASE A 7R AR UL AN S0 A

ASCER X AT T A, 8 T B T RS AR A o ik
() 76 A 55 Yk K 6 B B HUNGM (1, 1, k), I X % 4
R AL B BEAT 1A T, BRI 1 5 R 8
. BARZE R

1) 7E 40 77 it 8 55T T i 17 R 50 A 0 119 2% 1
N, # T HUNGM (1, 1, k) A5 58 2 5070 (i il 1 19 A
3, KRR AR 403 v h FE TE SRS R R A 4D (ot
18).

2) FBH T A NGM (1, 1, k) BRI 3G
HO AR A1 DA R A 4 A8 e — B, B AT PR A
PRI T B

3) MRS AR IRAB T 50T LLE H, B b A
RYBE R AR AR T AR EUT 51, B0 0E T A SCBL R Y
T P s AIE AR T IR FE 0T 51 R P 51 A RA 5K 4

BE 77 AR TA& S5 () GM (1, 1) B AL AR T4 2 K 4
TRIMAEL A (1 DGM (1, D B8, Tef GM (1, 1) B4,
NGM (1, 1, k) #E Y 55), AR IR T 25 SR AR1S 21 1 e

HEE.
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