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Study on short-term forecasting methods and modeling

of agro-product market price:
Forecasting based on the time series models

LI Gan-qgiong, XU Shi-wei” , LI Zhe-min, DONG Xiao-xia
(Agricultural Information Institute. Chinese Academy of Agricultural Sciences/Key Lab of

Digital Agricultural Early Warning Technology, Ministry of Agriculture, Beijing 100081, China)

Abstract In order to improve the predictability of agro-product market price and to take measures to reduce price
fluctuation, this study selected the wholesale price of tomatoes as an object and employed the five methods, the
seasonal dummy variables, the Census X12 method, the moving average method, the Holt-Winters seasonal exponential
smoothing method and the SARIMA, to establish short-term forecasting models. A combination forecasting model was
established and the weights used in the model were calculated according to the single model prediction error. The
results showed that the error of single model fluctuated greatly and the accuracy declined with longer forecast period.
Mean absolute percent error (MAPE) of the five single models in forecasting evaluation for 2009 is about 10% ,of which
the Holt-Winters seasonal exponential smoothing model has the lowest MAPE of 6. 81% . When forecast period is ahead
of 3 months, the accuracy of the SARIMA model was the highest which was more than 95% . On the basis of empirical
analysis, this study used the combination forecast method to predict the tomatoes market price in 2010.
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Fig. 1 National monthly wholesale price of tomatoes

between January 2000 and December 2009
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Table 1 Results of model parameter estimation for seasonal dummy variables model

SRy Il 151 2 % PR 22 tH LERER RS
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Table 2 Seasonal factors estimation from 2009 to 2010 based on Census X12
£ 1 H 2 A 3H 4/ 5H 6 H ;| 8 A 9 H 10 A 11 4 12 A
2009 1. 295 1. 369 1. 389 1.347 1.035 0.642 0.614 0.694 0.775 0.876 0.904 1. 054
2010 1.294 1. 369 1. 395 1. 345 1.037 0. 644 0.615 0.693 0.773 0.872 0.903 1.053
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Table 5 Model parameter estimation and test based on SARIMA
A Il 51 28 % P HELR 2 i HIPE AR
AR 0.072 580 0.091 702 0.791 480 0.430 9
AR(2) —0.659 425 0.091 009 —7.245 708 0.000 0
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Table 6 Forecasting results of tomatoes price in 2009

used different short-term models Jt/kg

HOW Sepefl A0 1 A2 A3 R4 RS

2009-01  3.06 2.53 0 3.07 3.17 2.65 2.92

2009-02  3.00 2.75  3.27 0 3.26 3.01 3.00
2009-03  3.09 2.92  3.35 3.33 3.02 2.83
2009-04  3.12 2.47 0 3.29 3.26 3.00 2.63
2009-05  2.64 2,11 2.55 2.45 2.27 2.04
2009-06  1.71 1.78 1.59 1.61 1.65 1.45
2009-07  1.54 1.80 1.54 1.41 1.53 1.31
2009-08  1.87 1.83 1.76 1.71 1.86 1.66
2009-09  2.12 1.85 1.98 2.00 2.15 1.94
2009-10  2.04 2,15 2.25 2.30  2.40 2.19
2009-11  2.54 2.40 2.35 2.41 2.25 2.26

2009-12  3.39 2.62 2.76  2.86 2.96  2.65

TE MR 1,2, -0, 5 4 B 7% 36 T 210 f 40078 &t [l 03 B0 %
Census X12 Z=75 43 fiff 15 . % 3 - ¥ e #3% L Holt-Winters ZE 747 45 £k
S RN R 25 43 (LU RS ) T 35 3% T At ST 00 AR 5 e 3 T A
B, FEM.,

P4 E 4y FiR 25 CAPE) 2R B 5 52 b
LR A ST
_ | Xf*Xobs |
Xons

Ao X S AR LG fE S T 5 X o by 55 B oW 5%
B AS[RIRE A5 20 () DAl 00 45 2R 22 S5 W, AT
2 FUBETRY 5 (8 46 X8 43 L i 22 S /IMEL 0 1 B T
(B 5 SE PR AR 26 A 1 RIBERL 5 9 46 X B 43 Lo iR
PR RAB YA 22. T1 0 F0 22. 73 %, F WAL G &R
ANERAR , BR L5 ASREAL T 35 4 6y B iR 22
(MAPE) ¥ 0] DLk 2 %5 191 10000 1% 2ok, e ggi Ay 4
) T K B B, S 48 X6 A FL iR 224K 6. 81 %
(D,

APE X 100%

RT ORI AR B R0 R b

Table 7 Comparison of forecasting results from

different short-term models %

. AXFETW  AXES CPHAEXNH
WER/ME  RERKE g bR 2

B 1 2. 14 22.71 11.79
PR 2 0 18.58 6.87
i 3 3.59 15. 63 7.81
TR 4 0.33 17. 65 6.81
i 5 0 22.73 11.79
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Table 8 Forecasting results of tomatoes’ price in 2010

used single model and combination model

7t/ kg

HoJ BER 1 REAN 2 AR 3 REAY 4 fEAL 5 4l A AR
2010-01  3.43 3.43 3.54 4.09 3.52  3.63
2010-02  3.30 3.66 3.63 4.14 3.94  3.76
2010-03  3.47 3.75 3.71 4.16 4.00  3.84
2010-04 3.04 3.66 3.63 4.05 3.49  3.64
2010-05 2.59 2.84 2.74 2.97 2.43  2.76
2010-06  2.18 1.78 1.79 1.91 1.65 1.85
2010-07  2.17 1.72 1.57 1.73 1.49 1.72
2010-08 2.17 1.95 1.90 2.08 1.68  1.96
2010-09 2.16 2.20 2.22 2.40 1.98  2.22
2010-10  2.43 2.50 2.56 2.71 2.48  2.55
2010-11  2.66 2.62 2.68 2.88 2.46  2.68
2010-12  2.86 3.09 3.19 3.44 2.77  3.12
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