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Abstract The purpose of this study is to identify the causation and variation among the various types
of onion prices in the major production sites to predict these prices. The Granger causal relationship
was tested on the basis of VECM by setting the onion price of the early, middle, and late species as
individual variables. The analysis shows that the amount of onions produced in the prior term affects
the price of onions for the later period, while garlic in the substitution relationship with onions also
affects the prices of onions for the early and middle-variety. On the other hand, the price of the
late-variety is affected by the price of the early-variety, and the price of the middle-variety is also
affected by the price of the early-variety. If the price of onions on Jeju changes due to other factors,
the prices of onions in Jeollanam-do and Gyeongsangnam-do provinces will be affected. Accordingly,
when the production of late-variety increases or decreases in production under any factor and to
promote stability of the prices of middle and late-variety through preemptive supply and demand
measures when the prices of ultra-breed onions rise or fall due to any factor (Ed- I cannot understand
this last sentence and cannot guess at the correct meaning. Please try to rewrite very simply).
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Table 1. Statistic of Sample Data

OBS Average jta?dz,lrd Minimum | Maximum
eviation

Early-variety

price 741.8 4432 112 2,342
(won/kg)
Middle-variety
price 503.1 317.6 139 1,749
(won/kg)
Late-variety
price 461.1 259 83 1,081
(won/kg)
OBS Average jta?dz,lrd Minimum | Maximum
eviation
Early-variety
output 127,046.9 | 37,2124 60,632 206,274
(ton)

Middle-variety
output 194,634.5 | 93,105.8 72,000 413,389
(ton)

Late-variety
output 601,129.5 | 213,552.1 | 246,316 | 1033,472
(ton)
POt | 506837 | 497957 | 10 214878
(ton)

Garlic output | 376 6547 | 60,1169 | 266272 | 483.778
(ton)
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Table 2. Unit Root Test Results

Threshold
OBS ADF T 5% 0% D-W
early-
variety [-5.021361-3.679322(-2.967767|-2.622989| 2.003877
price
early-
variety |-3.802642(-3.679322(-2.967767|-2.622989| 2.266868
output
middle-
variety |-4.167027|-3.679322(-2.967767|-2.622989| 2.013630
price
middle-
variety |-1.865401(-3.679322(-2.967767|-2.622989| 2.271503
output
Late-
variety |-0.847046(-3.679322(-2.967767|-2.622989| 2.332554
price
Late-
variety |-1.206352(-3.679322(-2.967767|-2.622989| 1.989722
output
import |-0.842993|-3.670170|-2.963972|-2.621007| 2.275747
garlic |1 560187|-3.679322|-2.967767|-2.622989] 1.857496
output
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Table 3. Unit Root Test Results of Primary Difference Table 4= 2dE Fo7HA7E HAA A G4 Ao
Variables oL AR AT ARAR A AT SCRRIEo
oss | app Threshold . lag3olAl 7P A7 A o& Uehtonl, AICHEY|E
1% 5% 10% I} HQHPE7|Z0] laglolA 7F A4t A& yeht
Middle- R AR 12 248 Z5y3
variety |-7.186358(-3.689194-2.971853(-2.625121| 2.232504 ] ]k__ = ]— E}-
output
Late- 3.3 22X AHAXY
variety |-7.015201{-3.679322|-2.967767|-2.622989| 2.047215 oE He
price Ao TS IS o HE AlojolA QF
Late- A0l AALL FA5t= AFATo] &4 A7 A
variety |-8.301136|-3.679322|-2.967767|-2.622989| 2.126267 9499 AALS B/doke ABATol EAlst] 8714
output o2 AHAR FFTAE 7M. A=A AP
import |-10.72610|-3.724070|-2.986225(-2.632604| 1.721324 AR AAS AFUTE Table 5= 2+ w9l
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Table 4. Results of time difference

lag AIC SC HQ
* *
! 3080254 41.05811 40.36980
2 4032423 4175160 4076059
*
3 40.06641 4106556 4037186
4 40.84442 4141536 410189
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Null Eigenvalue Trace 5% Prob
hypothesis 18 Statistic | sgnificance rob-:
*
None 0.742269 60.55310 29.79707 0.0000
* -

At most 1 0.481578 | 19.87798 15.49471 0.0102
At most 2 0.005618 | 0.169009 3.841466 | 0.6810
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Table 6. Granger causlity test result

Null hypothesis F-Statistic Prob
Middle-variety # Early-variety 2.21541 0.1478
Early-variety? Middle-variety 8.09506 * 0.0082 *
Late-variety # Early-variety 1.55133 0.2233
Early-variety # Late-variety 19'7590* 0.0001 *
Late-variety #> Middle-variety 3.90134 0.0582
Middle-variety # Late-variety 116163 * 0.0020 *

Note: * indicates statistical significance at 95% level.
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Table 7. Analysis of VECM for Functions of Onion

Price
OBS Early-variety | Middle-variety | Late-variety
Cointearati -1.813917 -1.171418 -0.279508
°‘2:Cgtz o0 (0.24497) 0.16712) 0.11873)
[-7.404531 | [-7.009401"* | [-2.35422]***
Barly—varict 0.093158 0.338839 0.031165
A;ZEV‘E‘:;Y (0.25225) (0.17209) (0.12225)
p [0.36931] [1.969011** [0.25492]
Middleovarict 0.884734 0.028410 -0.059459
icele.1) Y1 (0.40746) 0.27797) (0.19747)
P [2.17134]* [0.10221] [-0.30110]
Late-varict -1.796232 -1.387640 -0.818321
rice<t_1)y (0.46975) (0.32046) (0.22766)
P [-3.823791 | [-4.330101*** | [-3.59442]"
37.29301 38.33234 45.29004
Constant term (57.1497) (38.9875) (27.6975)
[0.65255] [0.98320] [1.63516)*

Note: [ ] indicates t-statistic values and * ** *** indicate
statistical significance at 90%, 95%, 99% level, respectively
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Table 8. Analysis of Dispersion decomposition of
Middle-variety

Lag Early-yariety Middlejvariety Late-‘{ariety
price price price

1 39.46142 60.53858 0.000000
2 47.7461 48.54761 3.706284
3 38.56193 46.30726 15.13081
4 35.84307 50.12681 14.03012
5 30.6363 55.65718 13.70652
6 30.38777 55.05038 14.56185
7 28.08199 56.41528 15.50273
8 26.14797 59.00466 14.84737
9 24.34443 60.43501 15.22055
10 23.30179 61.09287 15.60533

Table 9. Analysis of Dispersion decomposition of
Late-variety

Lag Early—ffariety Middlejvariety Late—xjariety
price price price

1 15.23105 27.79743 56.97152
2 23.20159 20.83243 55.96598
3 25.74455 17.11224 57.14321
4 23.77476 18.84504 57.38019
5 19.78385 18.58775 61.6284
6 17.97288 18.31212 63.71499
7 17.50179 18.17241 64.3258
8 16.1279 18.69441 65.17769
9 14.77544 18.51062 66.71394
10 13.88931 18.52672 67.58397
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Table 10. Review on the VECM Model of Functions
of Onion Price

OBS Early-variety Middle-variety Late-variety
Actual |forecast| Actual |forecast| Actual |forecast
2015 790 |1,046.2| 731 |761.51| 996 |817.21
2016 1,280 |1,070.66| 586 |780.07 | 679 |837.23
2017 1,068 [1,095.41| 975 |798.86 | 1,081 |857.51
RMSPE 21.02 21.91 20.76
MAPE 17.12 18.45 20.64
Theil's U 0.09 0.10 0.11
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