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620 SooHee Jang - Heuiju Chun - Inho Cho - DongHan Kim
2000 |
1500
& 1000
500 o
2008 2010 2011 2012 2013 2014 2015 2016 2017
date
Figure 3.1 Time series data of cabbage wholesale price
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Figure 3.2 Monthly average wholesale price of cabbage
Table 3.1 The simple model
Variable Df Estimate S.E. t value p-value
intercept 1 695.0646 58.8896 11.8 <.0001
March 1 167.865 66.1478 2.54 0.013
April 1 260.2382 65.9206 3.95 0.0002
August 1 266.9272 66.0233 4.04 0.0001
September 1 442.3177 66.2062 6.68 <.0001
AR1 1 -0.6244 0.0735 -8.5 <.0001
AR5 1 -0.1866 0.0793 -2.35 0.0209
AR12 1 0.2438 0.0795 3.07 0.0029
Obs. 94
AIC 1298.67428
AICC 1300.3684
3.3. =qUARY
FUVEERS deRd 2AE waH, 439 vAd w971 A sklnk. 72+ 71 =9
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Table 3.2 Documents collected by year

year 2009 2010 2011 2012 2013 2014 2015 2016
documents 106,965 157,559 192,839 199,425 260,619 393,358 508,674 558,233

Table 3.3 Keywords and preceding time lags prior to price

keywords cold-weather damage low temperature frost damage cold wave
lags 5 1 1 2

keywords heat wave heavy rain downpour strong wind
lags 1 1 1 4

201619 109744 HolEE AHg3tel A1EARGo] A3e Ah (Table 3.4), AR()EHo] A
g gon, A= MAZS HAL wEadcy. 2AY 2L 4 (3.2)8 2o, o714 March,
April, August, September+= 3 ¥4 7PAS, V1L frost damage, V2+ cold wave, V3= heat
wave©|th. FHEH R¥2S o]]3 20164 119 o= 782.1¢0|H, AA| 7142 847Qoth. 54
NARE ] AICeE AICCE ZHzE 1272.65, 1275.062 TR 3 o] AIC = 1298.672} AICC = 1300.37
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Table 3.4 The unstructured agricultural weather model

Variable Df Estimate S.E. t value p-value
intercept 1 836.3145 103.5127 8.08 <.0001
March 1 100.2882 86.5432 1.16 0.2499
April 1 244.3836 79.4724 3.08 0.0028
August 1 274.8712 78.5987 3.5 0.0008
September 1 332.9209 95.4446 3.49 0.0008
lagl(frost damage) 1 -2.67 1.0246 -2.61 0.0109
lag2(cold wave) 1 0.5119 0.2449 2.09 0.0396
lagl(heat wave) 1 0.6344 0.2877 2.2 0.0302
AR1 1 -0.6435 0.09 -7.15 <.0001
Obs. 92
AIC 1272.86619
AICC 1275.06131

Z: =836.3145 + 100.2882 x March + 244.3836 * April + 274.8712 * August
+ 332.9209 * September — 2.6700 % V1;—1 + 0.5119 % V2;_5 + 0.6344 * V3;_1 — 0.6435Z;_1.
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Table 3.5 Comparison of the simple and unstructured agricultural weather model

AIC AICC  Actual price Forecast price Prediction error

Forecast simple model 1153.9 1155.8 552 527.7 -24.3
January
unstructured agricultural 1077.0 1079.1 553.0 1.0
weather model
Forecast simple model 1210.9 1212.3 1143 1035.8 -107.2
May
unstructured agricultural 1132.7 1134.7 1092.8 -50.2
weather model
Forecast simple model 1252.0 1253.4 1524 1003.4 -520.6
August
unstructured agricultural 1173.4 1175.3 1016.2 -507.8
weather model
Forecast simple model 1298.7 1300.4 847 972.7 125.7
November
unstructured agricultural 1272.9 1275.1 782.1 -64.9

weather model
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Abstract

The production of cabbage, which is mainly cultivated in open field, varies greatly
depending on weather conditions, and the price fluctuation is largely due to the presence
of a substitute crop. Previous studies predicted the production of cabbage using actual
weather data, but in this study, we predicted the wholesale price using unstructured
agricultural meteorological data on the web. From January 2009 to October 2016, we
collected documents including the cabbage on the portal site, and extracted keywords
related to weather in the collected documents. We compared the forecast wholesale
prices of simple models and unstructured agricultural weather models at the time of
shipment. The simple model is AR model using only wholesale price, and the unstruc-
tured agricultural weather model is AR model using unstructured agricultural weather
data additionally. As a result, the performance of unstructured agricultural weather
model was has been found to be more accurate prediction ability.

Keywords: Cabbage, wholesale price, unstructured agricultural meteorological, AR

model.
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