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Cold Chain Logistics Demand Forecast for Fresh Agricultural Products like Fruit and
Vegetable in Guangzhou City Based on Gray Regression Model
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ABSTRACT: The work aims to conduct a comparative study on the errors of different forecast methods, so as to select the
method with higher accuracy and promote the scientific decision-making of relevant departments. Fifteen indicators were
selected from the four dimensions of agricultural supply, socio-economic level, cold chain logistics security, size of the
population and consumption capacity to construct the indicator system of influencing factors, and a gray correlation analysis was
carried out between each influencing factor and cold chain logistics demand. The GM(1, 1) prediction model, GM(1, 6)
prediction model and principal component-multiple regression linear prediction model were used to forecast cold chain logistics
demand. The prediction errors of the GM(1, 1) prediction model, GM(1, 6) prediction model and principal component-multiple
regression linear prediction model were 2.97%, 1.70% and 2.53%. The GM(1, 6) prediction model has high prediction accuracy,
which is suitable for short and medium term cold chain logistics demand forecast and has high application value.

KEY WORDS: fresh agricultural products like fruit and vegetable; gray prediction model; principal component-multiple
regression linear; demand forecast
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Tab.2 Demand for fresh agricultural products like fruit and vegetable in Guangzhou and data on impact indicators

By Y X X% X X Xs Xs X, X X, Xio X Xo X X X

2010 12394 1109 36591 202341 1064067 447638 326357 32861 5736900 24508491.00 810 21000000 2166702 7.87 223523 80614
2011 126211165 36838 200464 1242344 524302 34122 35012 6492900 2861190800 972  316891.00 2462790 811 230648 814.58
2012 126641027 375.18 199489 1355121 597727 375839 38523 5269700 49383911.00 121500 36400000 2742100 871 247396 823
2013 12436 1032 38437 201781 1542014 688285 445455 40121 8909900 6822438400 167100 70228500 3046809 872 239800 83231
2014 12735 998 40291 206548 1670687 714445 48895 42454 9655300 8633552200 205200 80102000 30308701007 277895 84242
2015 131.88101.7 417.68 208120 1810041 798796 540595 43904 10012400 9050415300 252200 83380000 33028851051 296346 854.1S
2016 139291034 42349 208395 1954744 870649 570359 49585 10799200 15386422900 317400 84000000 36194801054 309771 87049
2017 14448 965 43658 214947 21503.15 940259 591983 52152 11742900 21259680400 469200 85960000 39441941004 296233 89787
2018 14831 99.1 4301 208370 2285935 925619 59384 54417 12775200 21487165800 607200 90440000 43001051048 306540 92765
2019 15904 1145 44957 211860 23629 955157 692021 56583 13616500 21829146300 740600 95200000 46960001193 364190 95372
2020 16221115 48307 221392 2501911 921866 76111 61978 9245800 21619751500 1062600 98560000 49785001072 337844 98511
2021 17371117 48578 217357 2823197 1012256 85028 695 9817500 21887008200 1258900 98788700 54474501144 362718 1011.53
2022 193721176 49343 219830 28839 1029815 832424 727 13588700 266423596.19 1384800 101217200 57686511205 386444 103491
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Fig.1 Prediction results of GM(1, 1) model
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Fig.2 Prediction results of GM(1, 6)model
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Tab.3 Total variance explanation
Y Bt F2EE T/ % 2% Bt F2EE /% H/%
1 11.975 85.537 85.537 11.975 85.537 85.537
2 1.293 9.239 94.776 1.293 9.239 94.776
3 0.326 2.329 97.105
4 0.168 1.2 98.305
5 0.12 0.856 99.161
6 0.074 0.526 99.687
7 0.023 0.166 99.853
8 0.012 0.084 99.937
9 0.004 0.025 99.963
10 0.003 0.018 99.981
11 0.002 0.015 99.996
12 0.001 0.004 100
13 1.52x1071 1.09x1071 100
14 2.93x107!¢ 2.09x1071 100
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Tab.5 Regression model coefficient and significance test
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Fig.3 Prediction results of principal
component-multiple linear regression model
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