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Optimization of background value in grey NGM(1, 1, £) model
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Abstract: The parameter estimation error of the traditional grey NGM(1, 1, k) model is an important factor that leads
to the instability of the model. It is an important method to improve the performance of the grey model by studying
the parameter estimation method based on the background value optimization. Firstly, the grey differential equation,
which matches with the winterization equation of the NGM(1, 1, k) model, is obtained by integral transformation, and
the formula to optimize the background value of this model is deduced. Then the grey NGM(1, 1, k) model based
on the optimized background value is constructed, and it is proved theoretically that the novel model can simulate the
homogenous and non-homogenous exponential sequences simultaneously. Finally, the simulation and prediction accuracy
of the proposed model are verified by a numerical example and an application example respectively.
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Jl, L BNGM(1, 1, k) #5284 filAL G i NGM(1, 1, k)
R TR F A SR T A 2. 2008 ~ 2014 4 B [ A<+
RS E NS AT SN W1ER 2 . B 2008 ~ 2013 4F
B NI 51, 2 3 2 S BNGMC(, 1, k) 15 8 f 4%
G NGM(1, 1, k) AL, o1 550 N8 ) 2 80 oA
RIS ) i S R 5 X U2 3 BT 7, ASLAUME AN AF G % 22 G
KAFR.

HH 2 4 7] WL, NGM(1, 1, k) 155 54 1)~ 3 A iR 22
N 4.41%, BNGM(1, 1, k) B 54 [ ~F 35 41 5 iR 22 8
0.52%, BNGM(1, 1, k) 15 B4 () B 4008 B 2 3% = T
NGM(1, 1, k) 57,

SN RE— 25 L A A Al A Y R T RS B, 4y ikt
2014 4F [ A 55 B N 359 AT 3 BC N 338 AT TR, 5
5 SR E 347 LU, S5 R R 5 Fros. tH R 5 7 W,
BNGM(1,1,k) B R Fil RS 2 32 2 & T~ NGM(1,1,k)
R, BNGM(1, 1, k) 155 86 S bR 5040 04 58 47 (1 i
MBE 77, BRI AT BNGM(1, 1, k) 1 8L %6 2015 ~ 2020
FERRE AR A RS B N YT S R USCN SR AT T, 45
WK 6 fliR.

RS FMMRBTUNRE B LR

NGM(1, 1, k) f57 BNGM(, 1, k) 17!

SBR1E

TR AE AHST 1R 2% e TR 22 /%
Fz2 RHMBERIREADITIZEWAN JT 9892 9560.34 335 9891.82 0.002
S 2008 2009 2010 2011 2012 2013 2014 N . _
F6 RFHBERREAHFTZEWATUNE T
N 47606 51532 5919.1 69773 79166 88959 9892.0
VE: Bl RIET (P E ST ER 2015) F4 2015 2016 2017 2018 2019 2020

*®3 RESKETHEE B R

SHAE T E s 1) M 7 1 2 2K
a; = —0.0450, W (k)=
NGM(1, 1, k)8 by = 635.2299, 410 753.7e°-0450(k=1) _

14116.2k — 391877

zM (k) =
2970 335e0-017 5(k—1) _
47341.6k — 2918233

c1 = 3518.2398

as = —0.0175,
by = 828.478 5,
co = 3727.4511

T4 RIMERRBIERE L

NGM(1, 1, k) 8

BNGM(1,1,k) 1554

BNGM(, 1, k) #2

by brfd
BUE ke MIRHRZE/% BUUE  ARZE MIXTIRZ/%

2008 4760.6 4760.6 0 0.00 47606 0 0.00
2009 51532 4789.89363.31  7.05  5096.74 56.46 1.10
2010 5919.1 5660.10 258.10 438 6022.49 —103.39  1.75
2011 6977.3 6750.36 406.94 583  6964.58 12.72 0.18
2012 7916.6 7522.52394.08 498 792330 —6.70  0.08
2013 8895.9 8518.51377.39 424 889895 —3.05 0.03

SPIRER R ZE: 4.41% FEIFRHRZE: 0.52%

FM{E 10902.22 11930.46 12976.85 14041.71 15125.38 16228.17

6 4

AL AR IR HUT 51 NGM(1, 1, k) #5248
BT EEA, B T ARG NGM(1, 1, k) BRI TS Sl
Fa 3 2 55 R0 23 A T A A R 22 1R S TR, DTG R A
RS S ST A B, S T R
P A2 M T SHE MR AL IINGM(, 1, k) B8, A
BOE B T ARG ST A AR 22 41 S 4
NSRRI S THE R 7 E, FE BRI FAER T
BNGM(1, 1, k) 57 %6F 2% 55 R S5 IR A K 5
FI ¥ Re e AR, VR A T AR GENGM(L, 1, k) BB 55
UFR T BRSSP BE B AS A2 548 0 S 48] 4 A7 26 B,
Frd B BNGM(1, 1, k) B8 B A 5 s B ARADURG 2 A
T [ RV (A (B R B FH AN L.
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