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Abstract

Garlic and onion are staple agricultural products to Koreans and also are important with regard to
agricultural producers’ income. These products’ acreage responses are highly correlated with each
other. Therefore, it is necessary to test whether there is a cointegration relationship between garlic
acreage and onion acreage when one fries to estimate the acreage response’s function. Based
upon the test result of cointegration, it is confirmed that there is no statistically significant
cointegration relationship between garlic acreage and onion acreage. In this case, vector
autoregressive model is preferred to vector error correction model. This study investigated the
dynamic relationship between garlic and onion acreage responses using vector autoregressive
(VAR) model. The estimated results of VAR acreage response models show that there is a
statistically significant relationship between current and lagged acreage of more than one lag.
Therefore, it is recommended that government should consider the long-run period’s relationship of
each product’s acreage when it plans a policy for stabilizing the supply and demand of garlic and
onion. For the price variables, garlic price only affects garlic acreage response while onion price
affects not only onion acreage response but also garlic acreage response. This implies that the
stabilizing policy for onion price could have bigger effects than that for garlic price stabilization.
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AR A o] | S3 o] & F7F HpF Ao A4S A
(Kim el al., 2000).

A A A 1k 3 o] 52 AHEA 0 = Nerlove o] F252 4 H 3oL} Cagan®] -84 7|H7Hd P o] £
8f| o] Fo]Z] 21 QITH(Kim et al., 2010; Kim et al. 2008) o5 BFL HAMo| o] &= XA GAR I} BEFA AL 7
5|74 29 ZAZ BB 770l dol(Mckay et al., 1998), ofof thet tiqre = WlE|2}k7] 2] (vector
autoregression; ©]oF VAR)E oL} A E IAE -89 HE] @ 2}4= (vector error correction; ©]5F VEC) &
P& 55 FFHHS BAo] o]Fojx] a1 Qltk(Hong et al., 2015, Hug and Arshad, 2010).

uhE} ut A A2 AR 7HA o met S22 WHESEAL 9low, & 2 Thofl W] PAZE Rt A o=
Urebdeh AA2 20061 o1& 22 109 7+ 201187} 201598 A3t Ao 4] oFute} nhs AjujH 22 ¢t &
50| S7HHA)SHE AA(F7hsks | BAE Yetl L QlohFig. 1). vhsat fuko] Auid 2] vk 24
Aol o] A H A 7+o] FA 1 AR oy 2} 57l 714 W4 Of A xpof| whE Aui A kO] FA QL A4S
ATEE 1T 4 = VARRY E= VECER o] it d Bt Aelet e 2] 932 mpolste o =
o

2

of

N
i)
sk

T e ARE Agste 2ol Tasit

il

=
o

oo foi 2

planted acreage(ha)

‘80 '82 '84 '86 '88 '90 92 '94 '96 '98 '00 ‘02 '04 '06 '08 '10 '12 '14

year
Fig. 1. Planted acreage of garlic and onion.
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A(3)9] & ol A ol it tau-FAF F2 AXtSH, o] TS ARG Hwdkezs e, 9 A
W GARE 04,9 FAE 72 WESH Fh tau-FAF @t HlwsH He A= RS Aok ol
¢ 9ALGel w2t FolshH, FAI4 ez Table 13 £

Table 1. Critical values for the cointegration test.

Regression model 1% 5% 10%
GA, = BOA; +e, -3.39 -2.76 -2.45
GA, =B, + 3,04, + ¢ -3.96 -3.37 -3.07
GA, =B, + ot + 3,04, +e¢, -3.98 -3.42 -3.13

Source: Hamilton (1994).

22

e kel A BERE 4 Sl F RS A L A S g
SARNAAL SENSAT SAHY BAE A5ARE o1gSA, B4FY A BT 28
M2 B3L gUslel 42530 BE B39 Hols nws}u} stgch. AAtAe BRI

(20109=100)F ol-sto] gitstglow, ZHHHD&@# F7ha7 AL 2agkste] 4o o]-gshltt.

247172 198078 201597} E Astdom, Z Zmd EHo* 72 5AFE Table 291 2t} £
2717 st g iAo W2 Z¥7y 34.775 ha, 14,347 hao|H, BEFEHA= 7,698 ha, 4,585 ha
oltt. nHz9] kg s7HRUizFAL] WS BEIE 17279, AA7IELS 47099, BEBAE 247 693,
1,526¢0019, oo kg s7RHTIZMAS] Bl BPEI|E 2859, AA|ES 5229
15449, 11590k

Table 2. Representative statistics of the acreage and producer prices in the analysis.
unit: ha, won/kg

Acreage Producer price
Variable i i Garlic Onion
Garlic Onion
Norinal Red’ Norminal Real®
Mean 775 14,347 1,721 4,709 25 522
SD. 7,698 4,585 693 1526 14 115

’Real prices are deflated nominal prices using producer price index (2010=100).
Source: KOSIS, MAFRA, RDA.
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01%% AARGE tau-SAT = Table 1o AAE AR} vl o 2T 10% Fol4Eol HFE
+ QARG 2o} whsat gt AuiHA Tro] AR BAE flvke AFMEE V1A S gle o=
UrEP*E‘r ol whsdt b AEjHA ] FL Tto] Ao AWPAE ZIAL QIR ofjt Apdo] & WS
Atololl 714 Q1 dFBAZE EAY = Ae onlshes AL oy, AvpH o= AuiHA] v A
of ¢lojA VECEPHT= VARE o] Agdsitts S ofn|eit
Table 3. Unit-root test results of the acreage and producer prices.
ADF p- sty ADF p-
Raw data statistics value 1% differenced data statistics value
In G4, 0406 0.897 Aln G4, -7.087 0.000
In OA4, -1.242 0.645 AlnOA4, 7550 0.000
InLGPR, 4804 0.002
InLOPR, 8315 0.000
InLGPN, -3.908 0.005
InLOPN, -7.027 0.000
Critical values are MacKinnon's one-sided test values, and the time lag of test equation is automatically calculated by
SIC criterion.
Table 4. Cointegration test results for the acreage variables.
Regression model tau-statistics 10%
GA, =BOA, +e, -2.08 -245
GA, =, + 5,04, +e, -2.71 -3.07
GA, = B, + 8t + 3,04, + e, -2.31 -3.13

F517] o= WA HAHzpee] delo] daiE|ojof 2irt, mhsyt gt AHfHA-S WAy
o SWAE SHe VARZGS ARAo] thet AEATE Table 59 2tk AR
o % WAz ojoluT A WA WAL WSS AR HAET TS VARE
(Akaike information criterion)®} SC (Schwarz information criterion) 42 EUZ A&}

o el

Table 5. Optimal lag order choice for VAR model.

Only acreage lag 1 lag 2 lag 3
AIC -0.6670 -1.2157 -1.2036
SC -0.4004 -0.7668 -0.5687
Producer lag 0

price’s time lag lag 0 + Igg 1 lag 1 only
AIC -2.0710 -2.3053 -1.3499
SC -1.4425 -1.4972 -0.7214

These test results are for the nominal producer price case. When the real price is used, the lag 0 is the optimal
lag. However, the AIC and SC values are higher than those for the nominal producer price.

Table 5o LFeRet who} 7¥o] AICS} SC e 27ollA 714 Zto} AAA4E 2412 Yehith, = WA
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SA= 94* Hol wrbmm7 A4S Zeke VARE GO dis AIC®F SCx *% AEsto] AP35 % A esk
Aolrh, ARZA%} F7hauj7tA ] 021e}F 12F AlabA47E 5 23]
o= UrE}ME} olFe] A& Fo Dﬂ W52 24t ﬂ*@?i#%% 12p7F MXHELE & 4 St
Table 59 ARAT= s7HH7A-S 2ol ZFAI7]= Ao digt &2l ZAE AAIStL U=t W
Aulznre matst 490 AICe scgkol 247 —1.21577 —0.766804 JHPE Ztets Aol
-2.30531} —1.49728 ZA5t7] wj&olch,

t—2VARZE O] AY2}4E 289t upsat b AufH 2 ghgote=o] 24 A7= Table 637 2o, o
E7HAE o83t VAREF S AICS SCito] AAZAE o83t B39 AICe SCHHETH Wol YE7tAS
0|83t VARRY FHANE FHORE =9oi3irh. nis w9 A AQuidd Iy Was FolAe
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Table 6. Estimation results of VAR model.

Using nominal price Using real price
d(lnGA,) d(lnOA,) d(ln GA,) d(lnOA,)
d(lnGA,_,) 0.3042 0.0297 0.2285 -0.1573
(1.4158) (0.0445) (1.6701) (-0.4112)
d(InGA4,_,) -0.2681 -0.0837 -0.5559 0.0777
(-2.4660)* (-0.2483) (-3.8904)** (0.1944)
d(ln0A,_,) 0.0881 0.0145 0.0019 -0.7154
(1.3003) (0.0689) (0.0241) (-3.2450)***
d(lnOA,_,) -0.0412 -0.3707 -0.1485 -0.4769
(-0.8237) (-2.3922)* (-1.8055) (-2.0735)**
InLGP, 0.3243 -0.2185 0.0048 -0.3224
(4.6202)*** (-1.0035) (0.0358) (-0.8685)
InLOP, -0.1059 0.5546 -0.0084 -0.0733
(-2.6361)** (4.4513)*** (-0.0731) (-0.2269)
InLGP,_, -0.0676 -0.0057 0.1453 0.3868
(-0.5783) (-0.0158) (1.1132) (1.0599)
InLOP,_, -0.0617 -0.3778 -0.1479 -0.1986
) (-1.0987) (-2.1693)* (-1.3064) (-0.6271)
T -0.9890 0.6977 -0.2935 1.1970
(-2.3865)* (0.5428) (-0.2858) (0.4168)
R 0.7072 0.5108 0.3827 0.1616
AIC -2.3053 -1.0922
SC -1.4972 -0.2842

Numbers in the () are t-values. ***, **, and * denote statistical significance at the 1%, 5%, and 10% respectively.

S o Wes0 B¢ A7 nherie A4 FOJRE o] 74(0.3243) 07, 7] g}
M2 AR Fot 59 (-0.1059) 2= FA = o U} 7HAo] <fut 7HARY nhs A A
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