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Abstract

The sales price of wholesale and retail of commodities is one of the important factors that affect
people’s living standard. It has positive significance to forecast the total sales of the wholesale and
retail of commodities. Time series analysis provides a suit of methods dealing with dynamic data
with the scientific basis, namely with the analysis and investigation, we can constitutionally know
the structure and complex character of the data, so we can achieve the purpose of forecasting its
development trend and putting up essential control. In this paper, using the method of Box-Jen-
kins ARMIA model, the date sequence of wholesale and retail sales from 1979 to 2014 of Shandong
province is analyzed, the model of auto regressive integrated moving average ARIMA (0,1,6) was
established. The results show that the ARIMA model has good fitting effects on the original data
sequence. The prediction effect can be used for short-term prediction of the total sales of whole-
sale and retail in Shandong province. It provides a basis and reference for government depart-
ments to formulate economic plans. According to the results of the prediction model established,
in Shandong province the wholesale and retail sales remain high growth trend in the coming years.
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Table 1. Total sales in wholesale and retail industry (unit: one hundred million yuan)

F 1 HERMFENHELSE (BAL: 27T

R[] ek ¥s¥ ) B B
1979 78.38 1997 1425.50
1980 94.61 1998 1600.27
1981 107.10 1999 1807.00
1982 112.90 2000 2075.94
1983 127.67 2001 2340.68
1984 147.25 2002 2691.49
1985 173.62 2003 3836.66
1986 194.85 2004 4444.04
1987 217.34 2005 5173.89
1988 287.09 2006 6044.60
1989 315.80 2007 7205.96
1990 338.02 2008 9314.97
1991 392.19 2009 10,348.40
1992 471.87 2010 16,105.60
1993 617.53 2011 20,586.70
1994 813.17 2012 24,366.90
1995 1024.82 2013 31,1934
1996 1226.57 2014 32,112
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Figure 1. Trend chart of the total wholesale and retail sales
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Figure 2. Alny, sequence trend figure
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Table 2. Parameter estimation

=2 BHEIT

Variable Coefficient Std. Error t-Statistic Prob.
C 0.181642 0.007415 24.49518 0.0000
MA(6) —0.860269 0.058949 —14.59342 0.0000
R-squared 0.327539 Mean dependent var 0.173912
Adjusted R-squared 0.305847 S.D. dependent var 0.082022
S.E. of regression 0.068337 Akaike info criterion —2.470036
Sum squared resid 0.144769 Schwarz criterion —2.379339
Log likelihood 42.75559 Hannan-Quinn criter. —2.439519
F-statistic 15.09936 Durbin-Watson stat 1.749398
Prob (F-statistic) 0.000501
Inverted MA Roots 0.98 0.49 — 0.84i 0.49 + 0.84i —0.49 — 0.84i
—0.49 + 0.84i —0.98
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Figure 3. Alny, autocorrelation figure
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Figure 4. Alny, partial autocorrelation figure
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Figure 5. White noise autocorrelation plot
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Figure 6. White noise partial autocorrelation plot

B o BREHREHEXE

3.3. =&

AR g0 AN EL A ) 25 R, k£ d Ja I 7 AR, A EVIEWS B4 A 1 T 2y e e A5 28 R 47 Tt ovf
AR PRI ZE /N, BT AR X AR S0, R A) 75 21 JFUN 8] 72 51 Rk >R 45 o H an SR T R 22 0K,
PATR T R A A, B Bk A TN LY CEVIEWS B4, T 2007 4222 2012 41 Aln y,
FEHME, RS SLan i 7 Bos

Er e miE S BE XN, 432 RZ . Root mean squared error fRFR ) iR ZE T, MAE
KR FRHIA TR ZE, MAPE Ron-FHI4XT R % H /. Theil inequality coefficient /N AR %L, bias
proportion K/~ iz, RIFMIIME 5 B LA R fm = A2 variance proportion F7n 7 217, FHK S BTl
WA 5 H S A 2 A1 %5 ; covariance proportion RNt /7 ZE 1%, BUERAFIE R G TNR 2, ZiRk%E
b7 EGBRA, TR AR . A (R B 07 2235(0.5521 1 1)z KT 77 Z515(0.367295), PRI Fi 2 R 5 4if

FIH ARIMA(0,1,6)B 25 1l R4 2011~2014 SEREE R Z L i8S & S BUEI, I 5 FsfE b,
B PRI G . BARSE R L 3.

FHE% 3 A, SEBRE AT TN AE AR ZE 5/, TR0 AR X 1R 22 BRSO 5%, o IS HE 5 38 & Fa I T
IR TN H 1L 2R 2015 4F 22 2017 AR EE A B S8, BARZ R I K 4.



Tk 4

Forecast: XF
R, Actual: DLNY
44 TR £ e Forecast sample: 2007 2012
= Included observations: 6
Root Mean Squared Error  0.064169
Mean Absolute Error 0.040261
Mean Abs. Percent Error 15.32889
Theil Inequality Coefficient 0.133609
Bias Proportion 0.080620
Variance Proportion 0.367192
Covariance Proportion  0.552189
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Figure 7. Predictive diagram and related statistics of Alny, sequence
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Table 3. Comparison between real and predictive values of total sales in the wholesale and retail
industry of Shandong province

3. WAREHEAMFENHE 2DHESEMFUNER TR

A KA FidE TR IR E Y
2011 20,586.70 20,372.03 1.05
2012 24,366.90 24,540.27 0.71
2013 31,1934 31,586.6421 1.26
2014 32,112 31,868.4486 0.76

Table 4. 2015-2017 predictive value of the total amount of wholesale and retail sales of Shandong
province (unit: one hundred million yuan)

% 4.2015 2017 FULUHREHEAMFEWHERTHIFTUNE (BAL: 27T

A T {E

2015 43,498.9005
2016 46,002.4426
2017 54,669.2012
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