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Fig. 1 The variation trend of resident consumption level
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Table 3 Predicted values and prediction accuracies of single model

ARIMA A A H-W & F R EEACLEE: 3
£ A/
FamlE/ T FTRMAEE RaMA/ T FalHAE FRalE/ T TR E
2002 4256  4118.713 0. 968 3 645. 889 0. 857 4 269. 441 0. 997
2003 4542 4619.783 0.983 5053.417 0. 887 4549.723 0. 998
2004 5056 4 780.060 0. 945 5339. 417 0. 944 4 903. 577 0.970
2005 5671 5 709. 909 0.993 5 853.417 0. 968 5 466. 747 0. 964
2006 6302  6259.571 0.993 6 468. 417 0.974 6 506. 179 0. 968
2007 7434  6936.825 0.933 7 099. 417 0.955 7 485. 831 0.993
2008 8483 8 872.738 0.954 8 231.417 0.970 8 917. 539 0. 949
2000 9226  9318.843 0. 990 9 280. 417 0. 994 9 122. 671 0. 989
2010 10550 9 860. 224 0.935 10 023. 420 0. 950 11 669. 440 0. 894
2011 12646 12 209.007 0. 965 11 347. 420 0. 897 12 353. 983 0.977
2012 14075 15 020. 489 0.933 13 443. 420 0.955 12 481. 535 0. 887
2013 15615 14 931.590 0. 956 14 872. 420 0.952 16 528. 788 0. 941
2014 17271 17 359.007 0.995 16 412. 420 0.950 17 470. 849 0. 988
2015 18929 18 702.390 0. 988 18 068. 420 0. 955 18 968. 151 0. 998
2016 20877 20 479.075 0.981 19 726. 420 0. 945 20 722. 397 0.993
2017 23070 22 774.234 0.987 21 674. 420 0. 940 23 023. 111 0. 998
2018 25378 25 120.060 0. 990 23 867. 420 0. 940 25 584.327 0. 992
2019 27563 27 469.950 0. 997 26 175. 420 0. 950 26 442. 651 0. 959

HRAE R AR S, AT LLHERR A AH G X2 B 1
S0, Z B A Y White Test B p {54 0. 614 9, K
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ERTRNZ A LA A B, XTI In dpi,
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INF 10, AFAEERT 10 S& /T 1 SO, B0
BERINFHELZELLE, NWAEERERN P =

In fdi,In ege F3 G S [A] AR AY iz FH w2 0
77 14551 2020 4F 2 2023 4E B HIAE, % dln tax
HYEAT Holt-Winters Fiill , 53] 2020 4F- 28 2023 411 i
INE, 7 e At b T 3 [ B 2R KT Aok 4 4
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Table 4 The predicted values and precision are sorted from most to least in order of precision

. AR RS ARER B Ah AR

£ b AZE/A - - -
MMM/ T RE/L WA FAME/T RE/L WA FTaML/T BE/L WA
2002 4 256 4269.441 -13.441 0.997 4 118.713  137.287 0. 968 3645.889 610.111 0. 857
2003 4 542 4 549.723 -7.723 0.998 4619.783 -77.783 0.983 5053.417 -511.417 0.887
2004 5 056 4903.577 152.423 0.970 4 780.060  275.940 0. 945 5339.417 -283.417 0.944
2005 5671 5709.909 -38.909 0.993 5853.417 -182.42 0. 968 5 466.747  204.253 0. 964
2006 6 302 6 259.571 42.429 0.993 6 468.417 -166.42 0.974 6 506.179 -204.179  0.968
2007 7 434 7 485.831 -51.831 0.993 7 099.417  334.583 0. 955 6 936.825 497.175  0.933
2008 8 483 8231.417 251.583 0.970 8 872.738 -389.74 0.954 8917.539 -434.539 0.949
2009 9 226 9280.417 -54.417 0.994  9318.843 -92.843 0.990 9122.671 103.329  0.989
2010 10550 10 023.42  526.580 0.950 9 860.224  689.776 0.935 11 669.44 -1119.44 0.89%
2011 12646 12 353.98  292.017 0.977 12 209.01  436.993 0. 965 11 347.42 1 298.580 0.897
2012 14 075 13 443.42  631.580 0. 955 15 020.49 -945.49 0.933 12 481.54 1593.465 0.887
2013 15 615 14 931.59  683.410 0. 956 14 872.42  742.580 0.952 16 528.79 -913.788 0.941
2014 17 271 17 359.01  -88.007 0.995 17 470.85 -199. 85 0.988 16 412.42  858.580  0.950
2015 18929 18 968.15 -39.151 0.998 18 702.39  226.610 0.988 18 068.42  860.580  0.955
2016 20 877  20722.40 154.603 0.993 20 479.08  397.925 0. 981 19 726.42 1 150.580 0.945
2017 23070 23 023.11 46. 889 0.998 22 774.23  295.766 0.987 21 674.42 1395.580 0.940
2018 25378  25584.33  -206.33 0.992 25 120.06  257.940 0.990 23 867.42 1510.580 0.940
2019 27 563 27 469.95  93.050 0.997 26 442.65 1 120.35 0.959 26 175.42 1 387.580 0.950

HOR MR 22000 3R SRAFBIBL IR 2 AE RIZH G IRAmesy .
[y min U=1 410 839. 401 4w} +933 620. 099 4w, w, -
E= 163 250. 172 8w,w,+4 205 428. 156 7w’ +
1 410 839.401 4 466 810.049 7 -81 625.086 4 16 514 258. 530 Swi+1 633 121. 224 6w,w,

466 810.049 7 4 205 428.156 7 816 560. 612 3
—-81 625.086 4 816 560.612 3 16 514 258. 530 5 5L

AR ZEF-J7 At/ B RSz (IOWA ) B4

AT

s. t.
w, =0,w,

min U=WiEW,
w,+w, +w, =1

=0,w,=

w, +w,+w, =1
w, =0,w,=0,w,=0
FIH LINGO 3K fig n] 15
w, =0.759 ,w,=0. 176 ,w,=0. 065, U=1 148 140
e, MR 1R 2 15 B B SR A5 254 T 1 e
di A R, A 2 A OO AR 7Y AR A 2 T A
BRI 2002 4F 5 2019 43K & RO 9K OF (%
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Table 5 The predicted values of the combined

prediction model

T TRl
£ 4 TMA/ . B WalMi/ .

Wk H
2002  4202.382 0.987 2011 12 263.05 0.970

2003  4594.794 0.988 2012 13 658.46 0.970

2004 4 910.168  0.971 2013 15024.99 0.962

2005 5719.361 0.991 2014 17 317.16 0.997

2006 6 312.357 0.998 2015 18 862.90 0.997
2007  7382.137 0.993 2016 20 614.83 0.987
2008 8 388.887 0.989 2017 22 891.64 0.992
2009  9276.926 0.994 2018 25391.02 0.999
2010 10101.69 0.958 2019 27 205.00 0.987

2.4.2 BAFH

FHR 227 Fide/ M TOWA 214 T3 A L 43-51)
TR AR ZE I BEAT I — AL AL B (545 PR 22 e K
EAEAT I, % 6) .t 6 n I, i 20 4 T A 1
(7 J7 Mk 22 5 Holt — Winters JG 2% 715 188 2 (1Y

8.95% , V-3 2% 1% 25 HA Holt-Winters JoZ= 553!
1 25. 63% , V-4 AH% % 22 H A Holt-Winters JGZ= 17
BRI 26.25% , ¥R 2% HA Holt-Winters TG 2%
TIBIALY 29. 92% , 3577 ARAE X 1R 25 R 5 H 43
REH A ARIMA(2,1,1) A1) 1.97% |, F-Hks
FE R 98. 5% , KUt , FH b 4 10 A58 AU X A Sk 4
AEFR D R 2R KT 24T B 25 B AT B v 1 T
FaEE
2.4.3 TR

TOWA £H A A5 X 7 S ik 30 %) 7500 2 48 4y 52
PR PO 15545 A S0 K B AT = HE R
B, AR Rk I SE PR - A s, OB A 1 serp
KA B AR S T RSk 4 4F T 1 R AT 2K F,
BT TR e — i 40014 BT S A5 78 A 2 5 T A5
U BE AR R B DT R 3 B, g — BT 0 A 75
A BC B AR HEA TR A, FH SR AS 1) 45 BRI ASE 7Y
HYA . Z FIBR LA 18 75 31 4% B 20T 1 00 A5 284 %of 2H 45 93
DRSS 7Y T Al s %) BTk, B3> ARIMA 82 %Y | Holt-
Winters #5781 L K Z2 50 A1 S B R {9 AR 435 R W, =
0.332,W,=0.244 , W, =0. 424 F M A K 4 F3 [
JREIEPOKTE(RT) . IHEAKH

%, =0. 332, s +0. 244, 0+
0.424x, 5. (1=19,20,---,22)

®6 BUIRAIRELILER

Table 6 Error comparison of each model

REEZ/ % ARIMA #£7 H-W &4 EZ A= 2l 20 A FRm AR A
T iz £ B 2919 915. 59 12 823 660. 040 6 386 950. 461 1 148 143. 525
SSE
)2 —4k 22.77 100. 00 49. 81 8.95
EREE RS v 314. 837 708. 731 380. 977 181. 638
MAE
)2 — 4 44. 42 100. 00 53.75 25. 63
At £ B 0. 029 0. 056 0. 030 0.015
MRE
Ja —4k 50. 53 100. 00 53. 66 26.25
W AR £ . 402. 762 844. 053 595. 677 252.558
RMSE
)2 —4x 47.72 100. 00 70. 57 29.92
¥ AR TR £ 0. 989 0. 065 0. 045 0.019
Ja— 4k P 100. 00 6.56 4.52 1.97
HFEHIIRE . 0.233 0.015 0.011 0. 005
MSPE
)2 —4% 100. 00 6.56 4.52 1.97
THHEE Fya 97.15 94.35 96.97 98.52
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RT BEERK 4 ERTNE
Table 7 The predicted values of each model

in the next four years BT
“ ARIMA H-W & 3w WA
A FRAAR AR Pkl
2020 26 393 28 360 26 974 27 119
2021 27 848 29 158 24 732 26 846
2022 30 102 29 955 22 627 26 897
2023 31 814 30 753 19 727 26 430

DT &5 R F, Aok 4 4FFR [E JE R 25K F
AN KRG BE B 8, 5 4E 7 7F 26 000 ~27 000 JC
H 7K

3 & iE

SCEAET R A4 T A T NGy
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Combined Prediction Research on China’ s Residents
Consumption Level Based on IOWA Operator

LI Ying, ZHUANG Ke-jun

(School of Statistics and Applied Mathematics, Anhui University of
Finance and Economics, Anhui Bengbu 233030, China)

Abstract: In order to study the changing trend of China’s residents consumption level to predict the residents
consumption level in next four years (2020—2023 ), this paper selects the samples of China’ s residents
consumption level in 18 years from 2002 to 2019, constructs induced ordered weighted arithmetic averaging
(IOWA) operator combination forecast model based on ARIMA (2,1,1) model, Holt-Winters no season model
and multivariate regression model, mainly uses the combined prediction optimization method with minimizing error
square sum to predict the residents consumption level in next four years (2020—2023) , evaluates the effectiveness
of induced ordered weighted arithmetic averaging ( IOWA ) operator combination prediction model, searches
explanatory variables and sets up multivariate regression model based on inner cycle and outer cycle of new
development pattern. Research finds that the prediction accuracy of IOWA operator combination prediction model is
higher than that of single prediction model and each error is significantly lower than that of the single prediction
model. In the next four years, the consumption level of China’ s residents will not fluctuate largely but tend to
decline in a small range.

Key words: resident consumption level; IOWA operator; combined prediction model
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