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Linear time-varying parameters discrete
grey forecasting model

ZHANG Ke, LIU Si-feng

(College of Economics and Management, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract This paper analyzed the reason for invariable growth rates of the DGM(1,1) model’s simu-
lated values. In order to overcome that shortcoming, a new time-varying parameters discrete grey model
(which is called TDGM(1,1)) was constructed by introducing linear time-varying terms. Then, this paper
researched properties of the new model, and reached the conclusion that TDGM(1,1) not only possessed
white exponential law coincidence, linear law coincidence and consistency of stretching transformation, but
also solved the problem that simulated values of original DGM(1,1) were geometric sequences. Further-
more, the paper applied optimization method to optimizing the iterative starting value of the new model,
and introduced the steps of using TDGM(1,1) to predict. Finally, the new model was compared with
another two discrete grey models through an instance. The results prove the new model greatly improves

the simulation and prediction precision.
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23 LA FE IR A B N34 P SCRLMN B BT A 0, A SOV (TDGM) BHUKEBUE (DGM)
PR ARELK B RURAL (NDGM) WYBHY-S BUIASE. JFAAH0E AR 1, BraAli C PEZOHEED .
®1 19972006 FREBARRREATLERA ()

gy 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
WA 5160.3 5425.1 5854.0 6280.0 6859.6 7702.8 8472.2 9421.6 10493.0 11760.0

B 19972003 4E40% K A8, 42387, DGMNDGM fl TDGM A2, =t (7)-(9) iR, FEiat =
(10) HALEFEAEUE. =FEE 19972003 EEEHME S 2004-2006 FFHIME WK 2. BEMETHIAEXTRZL
R =0 WS LR 3.

2 (k+1) = 1095921 (k) + 4819.5 (1)
#W(1) = 5160.3
&M (k+1) = 1.21512W) (k) — 759.18k + 5077.5 (8)
M (1) = 5160.7
#W(k +1) = 0.29242M (k) 4 0.0345k3 M) (k) + 3644.4k + 5277.9 )
$M(1) = 5164.1
Ok +1) =2V &+ 1) —2D(k), k=1,2---,n-1 (10)

St 2 L LA S O (8 B i B AT BT K 83244 9.5%, T TDGM(1,1) AT NDGM(1,1)
BUSATAEZIE. RS 3 ABUIRE BRI, A SCRUB O BU E TR S 0.52%, BEAE
T DGM(1,1) BIB, BT NDGM(1,1) BIEL B NDGM(1,1) BELEA AL DGM(1,1) BIR A5k
R LA T BRI BRGS0 57 M. R A BEAMH, TDGM(1,1) B BT
{EEIBAMET DGM(1,1) A NDGM(1,1), 3 EAE =M BT 1.5%, B BIFRRIITECE,
DGM(1,1) /I NDGM(1,1) fy55 = 459155] 6%, HUUAE I SR, ARHELL_L o), ASCHIBZERAT S
R 77 T P B A KA.

® 2 SHMMREISITAESEREILR (Ot)
ey SbRfE DGM BHUHIIE NDGM BHUHHIE TDGM BUFIME DGM % NDGM 3% TDGM fkiz

1997 5160.3 5160.3 5160.7 5164.1 0.0 -0.4 -3.8

1998 5425.1 5314.4 5427.9 5446.3 110.7 -2.8 -21.2
1999 5854.0 5824.1 5835.7 5790.6 29.9 18.3 63.4

2000 6280.0 6382.5 6331.2 6302.4 -102.5 -51.2 -22.4
2001 6859.6 6994.5 6933.2 6922.2 -134.9 —73.6 —62.6
2002 7702.8 7665.2 7664.7 7644.6 37.6 38.1 58.2

2003 8472.2 8400.3 8553.4 8482.7 71.9 —81.2 -10.5
2004 9421.6 9205.8 9633.2 9457.2 215.8 -211.6 -35.6
2005 10493.0 10089.0 10945.5 10596.3 404.0 -452.5 -103.3
2006 11760.0 11056.3 12539.1 11933.7 703.7 -779.1 -173.7

& 3 =MEBIMIHISTRE (%)

B PR R E —HHRE AR AR
DGM 1.96 2.29 3.85 5.99
NDGM 0.53 2.25 4.32 6.61

TDGM 0.52 0.37 0.98 1.47
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