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ABSTRACT

This paper focuses on improving the forecast accuracy of supply and demand of
Korean cabbage, especially focusing on yield estimation of fall and summ-
er(highland) types. The study compares various models which encompass basic
models with contemporary meteorological factors to ones with novel method-
ologies and new source of data. In terms of methodology, Mixed Data Sampling
(MIDAS) estimation and Deep Learning algorithm are introduced to incorporate
the mixed frequency of growth measurement data and to explore the nonlinear
relationship between yield and climate data. While in data, actual growth meas-
urement variables such as leaf length, number of leaves, and presence of pests
are collected from Korea Rural Development Administration (RDA) and Korea
Rural Economic Institute (KREI) are used. The empirical results show that our
proposed methods are effective in the improvement of forecasting accuracy,
and the effectiveness is expected to increase in the extention of the sample

period.
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TS A | Al
a= BE(Hha) | MME) | BE(Hhe) | BNE | BEEh) | WNE
A 32.42 2,395.69 30.02 2,286.00 2.40 109.68
= 9.00 428.86 6.60 319.18 2.40 109.68
2017 | 0=X| - - 5.39 255.26 - -
e - - 13.67 1,362.62 - -
ZES - - 4.36 348.94 - -
A 31.14 2,391.95 29.44 2,320.21 1.71 71.74
= 7.37 350.91 5.66 279.17 1.71 71.74
2018 | 0=X| - - 5.73 278.38 - -
) - - 13.31 1,404.15 - -
g - - 474 358.50 - -
A 25.84 1,859.71 24.20 1,788.23 1.63 71.48
= 6.53 338.57 4.90 267.09 1.63 71.48
2019 | 0=™X| - - 498 233.96 - -
) - - 10.97 1,059.93 - -
g - - 3.36 227.25 - -
A EAR
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4 M5 X209 HINEE 7|5 ZTS HIE HiE 43 052 DTst o7

and Selection Operator)g AMHESI}. 2! = (z;,....2,,) 7} AEHS0| L 3,7} ¥H-GH2
A ARE (2, y,) 2 B7|84Th Aubd 0 2 ALY oAM= TSX|E0| FHo|AY 2, 7L F

ol el 2 02 mHe 7Pt TRAL 2 7k BESFEO] O] Yz, /N=0. D ai/N=1

o] gt} f5 WEFE = e H 5= (3,.....5,)' I 2. o] B LASSO F44] j= oF 4
(7)) 2ol Hoddt.

) )= 3in Y~ Y0,

(8) s.t. Z|ﬁj| <t

21 (8)9] t(= 0)& 2= o[t} o] B4 +5 LASSO A of A-&A]A -3=(shrinkage)
o] g 2HHT} 5,2 AW HAAF FHANE T4, = 2|2 Ehd (< 1,)9 20
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(1) AP, =p(P =P, ) +u,(0<p=1)

& AFolA AR E = AbRE FA 7H 59 oS (A HiFE FEET 2 T2
whe} 79 FEj7F Aolsitt, 7 viF= 2001 2E 202097149 717k 87 = (L
A7), 28 24 A8 Ad, A8 AhE 2402 fadiEE JLEsto] 240 A}%ﬁ}‘}i

o} vby o E( ) v o] ot B4 2020 GYE L9 7|7t} LA 9] 871 AL%
H

_4

1,9, B, B4, 34, AE, 9D TPdtel Yuw 42E TEh] 14
AGHGAT B AZ ARE M HEE $EUEH, AS@AA) L SEAAATY

4.1.7t= di=

712 B BAY 2R WSt ket gt
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B 4. 712 HiF B, 4] 7121712 H 4] 25 Kz 7= S

T4 Je | 4xAz | JlExia | ZBYs | BYRES | 2 g4
(kg/10a) () (AMZh (SPI3) (¢ /%) (cm) (TH)
B 9900.32 16.86 702.89 0m 0.88 13.09 28.93 20.03
S 9903.50 16.89 696.90 om 0.00 12.75 29.10 18.90
2|08t 12986.00 18.97 1089.06 1.62 11.00 29.90 43.90 47.70
E2gt 6873.00 13.27 512.82 -1.69 0.00 9.00 15.90 10.20
BEHA | 127448 1.09 74.99 0.70 1.69 2.19 4.72 6.58
N -0.16 -0.22 0.86 -0.21 3.31 4.09 -0.04 1.88
=L 2.66 2.96 6.80 2.4 16.05 31.07 3.71 7.99
B=E 4 160 160 160 160 160 120 120 120
F11) 715 it A € A9 F A8 /KA 119) 5 2 B HLEAE L FA4E 1 1)e ek
2) % A% WS 33 AS2AGE oF 59U A 27) A vEhd,
A2 SAR AR, 7194, 520
71% W 71 9] 9l ARS ARESt] A% 71 Bt T AR ot 29
R ARSI 7122 H5AH Y] A Hat 722 HEre] d2ARE2 Bgol 750
Y AR 7FA] 2] of AL A= ¥R AlRE ettt 7Ra Al <x(SPI3)E 37 E =4 Aol
S AR Bt AFFEL EAY $2 YE=E Aot Aol gho] 1H o 31 53
“1EG Ao VS UErd . A A 9 Hl 501 17m/s o141 EE orith
ol 7179 HE 25 71l B A F2 A F501 17m/s ©o14Rl Ed A7 S AE
gk Zoltt. o2 (O™ 2)+& 7he w52 A9 4= Fol& YErd Zolt. o] s EH
w5 Thepol] glof A4 E Aot FESAAA E sfuttt S7F = Aske Wego] i
DA AqER e F2 GRATY dpt SRATY dphn ASH0 R F01, A
P9 2= 20094, 20114, 201599 52+ 5 20039, 201049, 201249} 4 5] A
o2 AR AZ AT 5 ot
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5 [ 2R | 2R | 23R | B 1% | BL3% | BB IR | IB 2R | B3R
(9 (cm) (cm) (cm) ()] (0H) (cm) (cm) (cm)
ot 1772.21 16.72 26.97 33.07 16.47 93.59 12.08 18.58 21.09
AU 1699.23 17.00 27.00 33.00 16.00 92.00 12.00 19.00 21.00
Z|iZr | 3961.47 25.00 41.00 43.00 27.00 181.00 20.00 29.00 28.00
Z152k 413.71 2.00 14.00 21.00 7.00 39.00 2.00 9.00 12.00
HZMAL | 681.33 434 5.18 4.03 4.25 19.11 3.29 3.82 3.06

A= 0.66 -0.29 0.05 -0.20 0.27 1.12 0.03 -0.18 -0.38
M 3.59 2.70 2.90 3.45 2.77 6.77 2.72 2.57 2.84
HE 167 167 167 167 167 167 167 167 167
= 2 - 7|12 a5 UXA|ZE Z|E&
(cm) (cm) < (c) (mm) (17D (m/s)
Tt 18.03 26.38 0.15 20.42 770.99 339.04 8.72
AU 18.00 27.00 0.00 19.96 673.90 327.50 7.94
Z|SHgk 30.00 35.00 1.00 24.09 1275.30 470.00 10.63
BB 9.00 13.00 0.00 17.67 270.00 221.70 7.31
HZEMXt 3.93 434 0.36 2.04 287.02 66.26 1.29
A 0.31 -0.44 1.96 0.53 0.39 0.08 0.39
HE 2.71 3.18 4.86 2.05 2.11 2.32 1.34
HE 167 167 167 167 167 167 167
F ) 715 HsE 4 BRI S 77 F d B A E 9 ARAI R4 3HS UERY.
2 4% N 3 AZolgt 249l om BEe) Wt Fulis

7HE Big] @4 oS 28T F2 L3 F4 2 (& 6)°f UEY .
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4 M5 X209 HINEE 7|5 ZTS HIE HiE 43 052 DTst o7

6. 4= 4=t RF0 OE B FY20

23 1 : Pooled OLS 2% 2 : Pooled OLS
A (M4 0|23 (g4 T3
A= BEERX} A= BEQX|
M3t -21782.70 14048.70 -28976.50° 14680.03
e 2873.53" 1690.03 4120.27" 1797.22
7|2? -66.43" 50.50 -105.24" 54.07
UZTAIZE 330" 1.09 1.58 1.27
PIEVNES -194.57 206.02 -472.52" 243.96
UEYS> -4.24 49.97 -20.60 60.80
B -23.29 4218
EX] -42.85 29.10
SRS 14.27 19.46
R 0.40 0.43
Adj. R 0.38 0.39
AIC 16.70 16.69
RMSE 983.55 94278
D-W 1.64 1.38

1), e AT ALTE A2 10%, 5%, 1% P04 foJsiths AL oulgh

871 (R 6)2 B 2ok {70 et FEste] 24T 2dfo|ot. 23S AHEE T
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H7. g d5H RF0]| ME e FHEY
34 35:
wa SR (@871 MDAY) (B2t NN
H= HEQX} A= BEQX} A= BEQX|

M3t -113529" 26039.67| -111233" 24268.50 -3799.60 2480.70
e 13690.18™ 3070.82 0.90" 0.19 073" 0.19

712 -398.09™ 90.90
UZTAIZE 3.91 3.45 6.99" 2.92 461 3.11
VEONES -422.39 298.24 28.74 282.51 -278.91 288.76
Uz -47.45 78.34 -74.72 77.84 -40.51 78.87
o x4 -35.15 36.36 -17.64 35.48 -39.19 36.75
4 11.61 18.02 2.84 17.43 -3.18 18.13
ES) -8.51 25.72 -9.96 24.23 -10.86 25.29
Th(-1) 0.44" 0.17 036" 0.15 0.43" 0.17
R 0.82 0.82 0.81
Adj. R? 0.75 0.76 0.74
RMSE 506.09 502.21 520.87
D-W 2.05 1.84 2.21
J-Stat 0.76 0.75 0.13

_Z’_: 1) *’ **’ sl

FAT ALY 242 10%, 5%, 1% 2olA f9ottte A& vl
2) 7129 3% 23

4ol A B 717 9] LE A= 7S THMIDAS), B3 5904 = 7 &g A g2 93id

23] 913 GMM F42 =98 23 239 AFEE vehh A7t 24 S 2
At w5 WHIES] AHsE 7S WeE nEeh B3] RYoR BAT AT &
A BT 4 v E 9] £2E 98 1SN S B8 HETOR V|E By /)L
WS S 20 2 S A8 Stel B 45 RS B4 A7t bl mgo] vl
290 AYEI AN BAT The (TH 3L ALY 7128 TUE HPASE A8
of T8 245 23 =25 MIDAS 7H5 42 ekt
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13 sitE a2 USEE 323 L4+=88

t}. Out-of-Sample 59] %-9- 2001 ARE 20198714 9] k722 2E-S 793 H 2020
| 2 hpof] tigh &S AAJotal AA gt Hlwske] dlE A E AFEstiTh. Tk
In-Sampleo| A 9] d&Z o] £ 53l Out-of-Sampleo]| 42 ol
H oig 2P I 2K (Over-fitting) H AL = 4= ATt

1
0,
N
N
_?L
O

H 8 4 2d 7t 0|53 H|W(In-Sample)

21 232 23 24 Held 2
RMSE 983.54 942.78 506.09 502.21 349.90
(100.00%) (95.85%) (51.46%) (51.06%) (35.58%)
MAPE 8.20 7.94 3.96 3.92 2.43
(100.00%) (96.80%) (48.30%) (47.84%) (29.61%)

F1) BT Q] e B 1 9] gHS 100%ZE T34 o) AdA el gk vebd A

B9 4 2 7t 0= H|w(Out-of-Sample)

21 232 23 24 Held 2
727.32 727.08 609.42 457.49 840.77
(100.00%) (99.97%) (83.79%) (62.90%) (115.60%)

6.53 6.59 5.72 3.64 7.59
(100.00%) (100.85%) (87.60%) (65.74%) (116.21%)

1D BS Q) £Ate B 1.9 3HS 100%E T3S o) AHA A g vebd A
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N
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t}. 3FA]9F Out-of-Sample &A= A& o] 71

Fo HAF EAZE YT Ao
g A7 2SI S22 AR 7Hs S s HlolE 9] BE EAIE AtrErt o9
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M M= X2 et HIMEY 7|5 08 IS o2 OISR Y 15 ¢
5.2. IE(1™X|) Bl B
5.2.1 AR5 ok B4 Ay}
H10. 4] AsHs 2 7|4HSE 0|88 MAMRE T F-Z 0
ia % 6 : 3X} A=t ISt D3 7 :1,2x} A=t T D3 8: RE ML HE
=T A BEZQA t SH ES EZOx} t SHY
Sl -27454.3 7276.00| -43885.3 10329.92| -26351.0" 8190.98
712 2149.13 763.17 4505.75 1096.30 1981.79” 864.26
7|e? -50.17 20.12 -100.51 26.49 -45.19” 22.71
RIS -0.56 0.39 -0.37 0.54 -0.50 0.42
QUZRAIZH 142 0.96 0.13 1.68 1.62 1.04
& 299.28 275.65 -725.66" 204.84 269.14 284.16
=) 57.31° 10.51 57.42" 10.52
7= 54.31 9.90 51397 10.00
B3 -196.53 86.65 -156.21" 91.33
=X 3%t 21.81" 10.75 2529 11.24
& 3R} 8.62" 2.02 8.82" 2.05
HE 3R} 16.49 12.86 6.60 13.57
EX 2% -18.36 17.29 -16.12 11.42
A= 2%} 74217 25.40 39.27" 16.66
E SN 54.717" 20.97 24.80° 13.60
S 1R} 0.67 16.32 -6.45 11.72
HZ R} -52.84" 26.75 -26.32 18.13
R 0.77 0.44 0.78
Adj. RB? 0.74 0.39 0.75
AlC 14.62 15.48 14.63
Fi1) %, s 2 AGTE A2 10%, 5%, 1% SR Folshthe AL ot
2) 71540 A9 1Y 6 L 1Y 82 FAA~33 A2, Y 7 FAL23 ASLS o
(G 10)2 5T A)) vjF2] PAEE T oS 1P 2] B4 FAafolt}, 2 B o=
SHA 7hg WiO] A THE TE F44T) O 4l #7158 bl 758 A8ttt
ol= old £ 2] AR Ao A = Ao o3t Ao R o F(aFYA]) vjS=2] P4 X H
o] FHLr =2 3= o] A7 Auto|t}, st A2 -, U= &3 = 2 87 A<
A7 E AMEoH H=t Al ©919) A= SHA9 ost Aol
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HI%Et bl 43 OIS DY TSt ot

s 239 : Min. MSE 2310 : Min MSE +1 SE
Az A=

dadd -0.49 0.00
LRAIZ 1.07 0.01
5 817.31 -60.66
el 55.15 46.11
7= 53.39 34.95
HEal -155.31 -1.86
ESSECNS 21.82 19.36
B=_3%t 8.63 7.59
FE=_3%t 6.58 0.00
EX 2% -15.18 0.63
HZ 2Xt 43.11 17.54
ESSENPA 25.30 0.00
=Sl PN -10.94 0.00
A= 1x} -27.04 0.00
XS Go|_ Ak 985.81 0.00
X Co| &M 887.77 0.61
x| C{O|_EHet 1262.66 1.31
A o0 _B 381.13 -86.24
ARz 20 15
L1 norm 14771.69 2156.98
R? 0.77 0.68
Lambda 0.00059 0.63

LASSOE #-g35lo] Hj574
E]

% /W A

?l lambda¥ #-&3to] 4
Qtﬂétﬂ—’r—i FAHsto] A7 A== AL
Ao 2 e g

and

EAE 13 sto] 43 A3}, MSE +1 SEof| A5k #Hd
FE 32, 83 BE RS HS
2 Yehgtt IHo= E4stal 10779 A8

29 H8 7Hs/dol Aokl & = Sl
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Hi1el stz

SR
28 11-1. YA D8 12-1. THHIRHE

S (6.1.1.9) 28 1 B4 WX 28 (6.1.1.9 2F 4 Hs $’§>il g8

A= BEEOXt H= BZQXt
Mgt 0.96 0.77 1.00 0.91
THEH (- 1) 0.73" 0.07 0.73" 0.09
714(-1) 036" 0.05 035" 0.05
ZM -0.01" 0.00 -0.01" 0.00
R 0.74 0.74
Adj. R 0.64 0.64
TR} HEE 0.05 0.05

D) AE A 9 M2 AR A e A
H13. 25 08 28 FH Z1t: 7HAH(gQ) &
28 11-2. 714 28 12-2. 714

B (5.1.1.2 2 1 T4 £IR| £2) (6.1.1.9] 28 4 T4 FHX| &8)

A HEZEQR} A HEZEQR}
Mt 1097 2.27 2.00 2.31
OIS 714 0.36 0.22 0.08 0.21
THEH TR -2.07" 0.12 -1.88" 0.12
TEAS 2.88" 0.18 3.947 0.12
ZA -0.117" 0.02 -0.16" 0.01
R 0.68 0.77
Adj. R 0.50 0.63
TR} RS 0.56 0.41

ZF ) AEiE, 71, g 9 A BRASL AR T F3F g2 ARG
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