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ABSTRACT

Although the price and price volatility of an agricultural product are the most
important factors to be considered in forecasting the cultivated area, previous
studies that investigated the determinants of the cultivated area have not ana-
lyzed the dynamic relationship between price volatility and the cultivated area.
In this study, in order to analyze the effect of price and price risk on the culti-
vated area, the expected-variance model (EV-Model), which is derived from the
farmer’s utility maximization problem and can be empirically analyzed, is
applied. In addition, to compensate for the limitations of the EV model, a gener-
alized autoregressive conditional heteroskedasticity time series model is esti-
mated for reflecting the dynamic correlation between the cultivated area and
price as well as price volatility. As a result of forecasting the cultivated area of
onion using the analysis results of this study, the error between the actual culti-
vation area and the forecast for 2021 is estimated to be 5.07% when only the EV
model estimation result is used. In the case of taking into account the changing
trend the dynamic correlation coefficient derived from the MGARCH model, the
error is calculated to be 4.82%, which implies that calculating the forecast by re-
flecting the dynamic correlation is a better approach that reduces the error. The
area of onion in 2022 is estimated to reach 22,197ha when the EV model is used
and 22,123ha when both the EV model and the MGARCH model are used.
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2. )27 Hj7

o

2.1. Expected-Variance(EV) 23

o

B Ao A= Markowiz(1952)7}F AQEst dl & whet, 4] (1)3 Zo| JAREo] 7| &
< Fistet = AufH A o thst QAEH-S stokal A4S tHFreund, 1956; HEIS, A
Arel 2011).

(1) Maz E[UPoX o PpXp) st. Xog+Xp < L, X >0, X,>0

Q.

2 ()M BU(PoX ¢, PoXp)E EZ A E7D) 7t agol, P, ut tojd g
Bt A1), Poe ot A4E SHA" Bt $(71A)eIH, X, A PAAS] &F
TAIHE A, X o= HEH YAAL of et 2hE A 2], L2t 32 GAERRe] Al 7hs
Zolt}, 4] (1)9] 7 ag 235t ZA4= 4] (2)2F T2 Expected-Variance(EV Model) &
& Hesh 4 9l (Markow1tz 1987).

Q.
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Q) MazZ = PoXo+ PoXo— 0 (0pXe+ cov(Pu Po) XX+ 02 X))

st. Xg+ Xo < L, X =0, X, =0

A1 (2)°N1A ¢ AR QIR BT A|S, oG G A A 52019 4, op = B AHE A

A o] A, cov(Pp Po)e T} ofer 2hE AuiH AT 9] 9] F24toltt. 4

(= EAE BV 2GE A8 #5el X9 xR nESE kgt 22 14 248 2 S
oAt

0z
3 X, Po=2¢(0gX g+ cov(PPp)Xp) =0

07 2

T = Po=20(0bXo + cov(Pa Po)Xe) =0

A 3)2 B3l Xo= X = f(Pg o, cov(PyP,),X,)0 S-FHEE AL 438 ¢
AOo™, X,=f(Py opcov(PyPpy), X)9 -deets AL 5T 4 dom=z
= f(Pg 0%, cov(Pg Py), Xo(Py, 05, cov(Pg Py))) 2 AT 5 o}, wehA X .= 9

XG
Nohﬂ‘jl\‘?_. P, Py, UQ(,M U%) E‘l COU(PG,P())Q] “E:‘;]-_Z,\_EE

el
o
4
%0
lo
[
il
>
&
1o
.
o)
o,
o

(¢)

2 AFNAE 4 DE AFHeE THAHIEA 2L A 4534 WAL
AHESEITE Al (4)9] AFEA A oll= 7} =

of glof s o] AP AFAA AAIRE A FAE 27 7H] BAE 8% ket Z2 W
0 7 ola|e 4= Itt(Just, 1974; Hurt and Garcia, 1982; Adesina and Brorsen, 1987;
Nieuwoudt et al., 1988; Chavas and Matthew, 1990). & 97-2] AZE A o] A= o] d Z}

1) A (Q)0l= RS54 Hef0] ACE=Z, 0|F RHIHBITHH 14 Z0| 4] (3)1 20| =&&= 0] OtLi2t, Khun-Tucker
RHOZ TEE0{0F ST &2 HF0A Khun-Tucker 2712 ALE3IA| %2 0|R= HEEA
(4)Z HES7t XHH0] OfL|2t JHE S 712 MBI Z2FAS BhoIH 22|Lt

Mol7| WZOIC}. &, 0] B3R HES/F AU S EXMOfL} HIS Hef2
| MBiEEC| HIZ3S 0|Z0U= Hiol= 2 S&ks OIXIA| Zettt.

T oco=

MHEIR RERI0
2 9 712 S A0| 3t 2Lt
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(4) X = f(Pg 04 cov(PgPy), 0, Pp)

2.1. Ot GARCH (MGARCH) 2

A (D@2 =3 EV BRI AL 57150 7H(5o))e] B2HYL Tefsto] Auua]
YT AU Zo0] U rGHE AT, AHAEY im e

= =
e T Qe A o] WEgol 48 TS F e WAE UM oz RG] A9 o
% GARCH(Multivariate GARCH: MGARCH) 28<& 3733t9itt.
MGARCH X9 Z A|A| B2 PAF A7 9] (S, ARP)TEE 7L Q2 HA, 4 A7

& 719] 2 AXF o]EXHConditional Heteroscadasticity)= A% AA o] &= =0\t
E AJoAs BALZRE YERE GARCH TollA EA4H] vt A A 1185t TGARCH
28S Agolo] 4] (5)9F &2 FeHE AFEHS Y5t

(5) Et = MOJF ZA,Q (Et—ie;—i)Jr ZBJQ [et—j(Gt—]‘ < 0)][675—]'(615—]‘ < 0)]
i=1 j=1

P
O
3
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A (5)°llM M = 3 A ,
A 5ol tgt A=F AlFol it FHATE et tid dEoiH, o= FE U 24«
A2 F5h= Hadamard 55 T8t webA olE 501, vhd A 23 g+t 7 2
9] 270 AAIEE HFL R n¥} mo] 10]2HH(F, ZHA *]5‘}7} 17174411 73-%), 4 5)= o=
A (6)3} o] E0f& & Ut
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H18 M2 43 0528 ZTH5| Q4=2E 44
H 3. BV 20| HIES & YT} IHHIHE A-ete SHEIHHHY SUHE 7|F)
2E1 232
ATt 20| ESHal Mt om} 9 SAME 7120 SEAMS
L ) SAl0f 22{st 4L
A= BE X} t SHZE A= BE Xt t SAHE
Sl 0.009™ 0.002 3.950 0.009™ 0.003 3.670
01 A= It Al 7424 1.090™ 0.373 -2.930 1.180™ 0.501 -2.350
01 H GIF U712 HHO|H4 -0.025™ 0.006 -4.410 -0.004 0.010 -0.420
01 HE SIS HTH 72 0.755 3.125 0.240
O A AZ SME7H HO A 1.470 8.465 0.170
N EHC AR 7471} OF 740|
O ST TR ST 0015| 0025|0610
o 1|—r
ZME 0.495™ 0.139 3.550 0.489™ 0.203 2.410
R? 0.3783 0.3852
T2 A2 10%, 5%, 1%°14 frolstthE A2 2vlgh
(G 4)8} (5= Fu} e A A -Fut AP+ 7H 2T A A 29 MGARCH 28& 7%
3t Ao}, $-4 (I 4)= MGARCH 239 F+ A4S 43 A3Rld|, WA | A
Sk(Partcial Autocorrelation Function: PACF)E 43t A3} Fu} Qe A AL
ARQ)7HAE Z3tol= Lo, Fut 714 A A B2 ARGZHAIE 2 ot= B3] 24
Ao R BENEQHES R). B 4] FHZETE HH (X oA &I 5+ U=
H}Sﬂr Zro|, gt e AA Lo A= A AR(DEel, St HE7HE AAIGoA =
T2 AR(1), AR(3)Fo] BAFLE Folgt Ao 2 FAHEH 4] (6)9 2AF B4R
i’ﬁﬁ A3l (& 5)E HR, 0,3 vy, B AQShalE BE AGE0] BAH o= gojst
Ao g QA
T4, THHHA-AHER 7124 X8| MGARCH EEMIA Q] Wraf™Al =X ZAn;
QI XHHHHA Ut A 71
M FHA z-Statistic Prob. FHA z-Statistic Prob.
AAdt 147285™ 11.769 0.0000 51.4333 4.4357 0.0000
AR(1) 1.1147" 5.5194 0.0000 0.5184 4.0215 0.0000
AR(2) -0.3617 -1.5898 0.1118 0.0472 0.4406 0.6594
AR®) 0.2095" 2.3132 0.0207
TR, e = ZEZE 10%, 5%, 1%C14 frefstthe 2 ojug
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H 5. JHHHM-AT A 7124 £89| MGARCH ZEUAMQ| =S O|2AA] AN

A= S z-Statistic Qojat=

11,0 13057884 2.8537 0.0043
O32.0 43951% 1.9341 0.0531
d1,0 199" 1.6560 0.0977
0111 0.1899 0.6178 0.5367
001 0.7101" 4.0081 0.0001
Y 0.4725 0.8297 0.4067
Pos 1.6007" 2.2491 0.0245

AU QRO 2 L 26 247 9 AAAL Pk AIE THACGUE 71D 71, SHAAA 5O
9] 03} 12 AHE A, 02 718 hehel, 12 1-17]% LiERd).
T L 0, s, 1RO 9Tt AR ST

N

(F 6yT}F (I 7)2 Fu} A A -oFu} (= 712 Ho
& 3743 Astott. (E 6)2> MGARCH 239] Bt WA A& 243 A3Qld), W74
SF=(Particial Autocorrelation Function: PACE)E 243 23 g1t A5 714 #o|
4= A AL ARO)ZHA S x8lsl= mddo] Z ATt 70
94 FAHZTE HH (F 604 AT 4= Sli= B} o], A
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Ha FHAS z-Statistic Prob. YA+ z-Statistic Prob.
Mg 1978.2 3372.6 0.5866 0.2651" 0.0163 16.2465
AR(1) 0.5599™ 0.0961 5.8292
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A1z sttE a5 52 F2

B 7. THEHA 7124 HO Al X232 MGARCH 202 242 0|24t F-Z 0t

H= FYu z-Statistic oz

11,0 10389087 4779967 2.1735
8120 -117.427 120.408 -0.975
83,0 0.0125" 0.0029 42794
0111 0.4193 0.6493 0.6458
0191 0.2304 0.7015 0.3285
09,1 -1.20E-01"" 0.025395 -4.72E+00
Y111 5.79E+02 509.4533 1.14E+00
(T 9.84E-07 24.63917 3.99E-08
(O 1.67E-06 0.23988 6.97E-06

F: bAoA HE() %9 1, 2

9] 07} 1.2 AHE 7@71(1 0o vl
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Autocorrelation

Partial Correlation

AC

PAC

Q-5tat

Prob
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0.684
0.636
0.615
0.585
0.513
0.434
0.419
0.389
0.350
0.299
0.171
0.223
0.160
0.086
0.017
-0.019
-0.021
-0.026
-0.100
-0.179

0.684
0.315
021
0.123
-0.024
0.014
-0.065
-0.004
-0.010
-0.043
-0.220
0.125
-0.035
-0.089
-0.105
-0.076
0.080
0.066
-0.076
-0.170

22,975
43.251
62,658
80.663
94.331
107.74
117,68
126.49
133.79
139.28
14113
144.36
146.08
146.59
146.51
146.53
146.67
146.72
147 55
150.28

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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0.579
0.565
0.607
0.548
0.410
0.409
0.378
0.230
0.301
0.220
0.094
017
0138
0.014
0.019
-0.009
-0.081
-0.053
-0.010
-0.150

0.579
0.346
0.329
0.134
-0.136
-0.045
-0.018
-0.167
0.138
-0.031
-0.158
0.123
0.001
-0.110
-0.010
-0.147
-0.033
0.117
0.098
-0.092

16.112
31.820
50.351
65.723
T4.624
83714
91.563
94.590
99.930
102.86
103.42
105.29
106.54
106.55
106.58
106.58
107.07
107.29
107.30
109.21

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Autocorrelation

Partial Correlation
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Prob
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1 -0.225
2 -0.032
3 -0.185
4 0.203
5 -0.167
6 0.148
7 0.108
8 -0.180
9 -0.102
10 0.255
11 -0.035
12 -0.153
13 -0.026
14 0.021
15 -0.014
16 0.007
17 0470
18 -0.229
19 0.047
20 -0.101

-0.225
-0.087
-0.237
0105
-0.144
0.079
0215
-0.201
-0.070
0.248
-0.085
-0.111
-0.028
-0.148
0.079
-0.042
0.041
-0.055
0.049
-0.172

2.4316
24833
44073
6.5320
8.0104
9.1996
9.8493
11.708
12.320
16.236
16.313
17.814
17.860
17.891
17.904
17.908
20.089
24 207
24 384
25241

0.119
0.289
0.221
0.163
0.158
0.163
0.197
0.165
0.196
0.093
0.130
0.121
0.163
0.212
0.268
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