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ABSTRACT

This study develops onion bulb weight forecasting model as a way to alleviate

supply-demand imbalance. The actual measurement data in 2020/2021 are ob-

tained from Korea Rural Economic Institute and a multilevel model is applied to

reflect the hierarchical data characteristics consisting of growth indicators in

individual units and meteorological factors in parcel units. The results are as

below. The harvest timing should be considered when constructing the forecast-

ing model since the weights are very different depending on that. The growth

indicators, especially the number of leaves, at the early of bulb enlargement pe-

riod and the number of optimum temperature days during the bulb enlargement

period show the positive effects on the bulb weight at the harvest. The growth

indicators at the early of bulb enlargement period can be forecasted by using

those at the early of leaf elongation period. When applying the estimation re-
sults for 2020 data to 2021 data, the growth indicators at the early of bulb en-
largement period can be explained as much as about 90% based on those at the

early of leaf elongation period.
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(ﬁ;ﬁ) MexE N Mean Std. Dev. Min Max
Z%H(om) 563 65.80 12.06 27.00 100.60
o AA| H(h) 563 7.82 129 4.00 14.00
(531 SZHcm) 563 9.26 3.06 210 19.80
AEA(mm) 563 18.72 4.07 5.00 2063
Z(om) 563 82.30 1165 47.90 115.10
ENITES] &(of) 563 8.89 139 5.00 13.00
(75I% SZHcm) 563 16.69 368 6.30 26.80
AEA(mm) 563 22.02 418 11.21 34.40
=7l 51 24157 75.14 108.00 403.00
(93Ixp)
(ﬁ;*l;'b M797(g) 346 319.34 100.47 120.00 619.00
ﬁ?@» 166 323.70 94.63 109.00 616.00
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M 7|4 B Mean Std. Dev. Min Max
SRAURAIZHAIZH 152.50 18.34 118.28 196.33
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42UMY) 2.73 0.96 1.00 5.00
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E[X7|2(C) 11.80 0.94 9.13 13.41
MSE(T) 430.97 84.66 290.01 627.11
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U2U(Y) 6.15 1.83 3.00 9.00
A 242 (mm) 40.06 56.27 0.00 212.33
SEML>Y 7.41 9.48 0.00 31.85
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[=] = — [= B | HoO O =
oy ICC Std. Err. Chisq Prob [95% Conf. Intervall
M1 27.995 0.055 108.52 0.0000 0.186 ‘ 0.398
4.1, T HI =7 MEX[HS} 7|4 2018 St +217| 15 0=

£ AN Gt 75 Q52 AT S E B9 EA2 Bethany et al.(2013)14 AAI%E

=
WS v e P, 4 B A4 A d9der u3E 4 28 8905

l_.
flo
e

9l 0% e
MSX|H
A = = =
1) E% ¥4 QXIS ¥EY
T
714 291 B2 FH107|2 FAP |2 Fxy|2Us 12YUs
(4E-2) SRR EHATARE SHUAR YPUS 2ETYLY

2 A9 B A4 IS 7heFe] fokshd ot At 2 Al7of ek FRA o g B
Aok 752 ZFolE o] HEgstr] s A AAISE M1o 102}, 113} £AR] s 5=
FEA7] Hu¥H4Ql D10 D11+ =Ystlon, & ¥y BF 3414 fo4E SEsh=
Ao g YEtY s MeE= FAISHL o M22 Skt o714 574 A9l X3
o] B = AICc(Corrected Akaike Information Criterion)>%} BIC(Bayesian Information
Criterion)E 7|&0 2 ZAAs9 0o, JH7|ZA4(Information criterion Index)7} ¥

245 o £o 29 AP /A0 BT Q02 SAOE fOI% A

5) AlCc= AIC7H dHiXC 2 X2 MM Tz AS #8et AC=2, £ FHIIEQ X0l= FI7PHQ A8 =
20fl Ciet INEE| 2710 A0, AICEL AICcHIM ol EEIE O I R0ielth T HE 27|17t S716HE F 2
HI1E2 +E51H FTHSAS, 2017).
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dSAE 7IYEEE 0183 ST 715 0%
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o nA IS BT, o5 M32} HRheh. o] F M3 ZE B HE EAH O o
o WA RIS PR wok 5 AR R I} BAH R folsirhd ol 4
AAE R o BEA 7} F5of v = F&Fo] 2= AS uldith 2 A oA = A
HETE ZHe A AR HAEA ool AW JFL F= 714 2919 THENE o
< A ZZ(M4)oA AT o] M4 thZ EA oA 118 E =52 RS0 89
o AR FI7 BAH O ROAHA] Fe RO Yet M4 BFL HF wP o= 1A
o, Zt A HHoZ AAH nY o A= ofef (& 7)3 A}
B7. 7500529 =9 A1
M1 | M2 | M3 | M4
Fixed Effects
Intercept 313.295™ 241.137" -196.071" -217.694""
P (8.849) (26.334) (47.004) (46.509)
516 78.134™ 78.712" 83.188™"
(28.329) (26.250) (23.360)
o1 82.715" 86.415 " 116.608™
(30.127) (27.750) (29.134)
_ 1.0217 0.943"
= Xh
E(em) (0.433) 0.421)
S (Tl 17.717" 18.702™
=T (3.225) (3.190)
_ 2.063" 1.886
OT‘_;]:_II—H 2(0,
SETHIE00) (1.013) (0.998)
_ 6.910™ 6.838"
Hx74
BEY(mm) (1.082) (1.060)
. 5.320"
ESPSpI LI IPS(]]
-11.274"
20|A(Q] :
12U4(2) (4.721)
Error Variance
Level-1 7078.801° 70772337 5317.634" 5318.974"
(438.574) (438.380) (330.517) (330.534)
Level-2 Intercsot 2752.212"" 2212.908™ 1901.996™ 1407.654™
P (718.225) (598.932) (523.670) (410.710)
ICC 27.995 23.820 26.345 20.927
Model Fit
AlCc 6671.079 6667.439 6519.106 6513.101
BIC 6676.078 6689.105 6558.106 6560.767

e pd0.01, ** : p<0.05, * 1 p<0.1

17



2% 2YQl M4| £ 231E AHHE 13 Uk 4 93 BRI A Ho] ok
Frte] FE-E 7102 T2 MBS ol Hol AL U, 104, 114 24} A1 4] 59
o i 221 83.19g, 116.61g HE9) FA/F B Wk A0 BHEI ol & @7
o141 583 AR AL 58 20958 64 102 Aol HF 752 B3t F=A S

ko
uck
o
i
_Y,FL
_Q
_WL
E
ox
Ho
N,
o
).11
119.
T :1)
i)
B
o3
)
fifo
ineh
P
o,
rlo
-
ofx
=
!
4
ko
4
1)

(H2 F= F= Aoz Yept o, ol ARt oz difH e 3§t Al &

& itk TARoRE 2, 44, z‘axm

& eptos) ARAS s 34712007} 19 210HA A5 5L 5,32 L
2957 19 Z75H HF FEL 11.27g Aot 202 2=t oY 714 2.9
e 39 Aok SEUTAOIBNNN ANAL S FLYS P4 344 7 819 £
7} 20T o]tiehs A3, 25C ol4o] 1o)X BAEIA S

7k ZAE L B PR 8-S s A

4.2, F 7| 4| EY 7|Y Q2= St 7 It =7| X|J& 6=

4.2.1. 4 A7) BEA 7L 7)) 892 53+ Hdl 7] ASAR A5

A H} 71 S FEHe] I 75 2SI & ol
83to] @ 414710) ASAE} 714 2L vioR 7

%, A2AR, A27)E 245 ofd (I 8)L T wiTh 27]9] A
A7)0 WA E} 1A 291E ekt

Ho
>,
==
2
N[}
flo
4o
5 C
K
v
(i,
iA)
>,

18 * Chapter 1 X|IHatH|



MEXIES 7IHHBE 0Ig3 YT 15 S

ol s
H 8. T H|H £7| MSKIE OS2 4 A D2E HFE MHHS
g9l 0% s
MX|H
= = = <
(Z-1) A% o4 QRIS R
T
714 291 B2 ED07|2 FAP |2 HE|2U4 DR
(&E-2) SFEHUAR FHATARZ FHUAE PUS SETULY

HO. ZHEME S8 UERY M89| XMakd AF A1K2020)
o3 ICC Std. Err. Chisq Prob [95% Conf. Interval]
EoSy 61.904 0.056 173.92 0.000 0.505 0.721
G 38.378 0.060 51.82 0.000 0.275 0.506
GxHHIE 34.959 0.059 160.26 0.000 0.245 0.471
g9=4 40.032 0.061 86.32 0.000 0.289 0.523

o, 49 2 B9 WoS WA ghethu AR Aol Fdtehs 2L oujsict,
T Eld) 271 G4k G A1) G4t 199
w} 0.097 715t Ao

=
o= 3=t @ 497] FUAY ALY FHe T v 2]
3




T HIY 27] 2GS A A7) 27F0] 199 S7FE o) 0.04%, F27HE&0] 199
S7F& 1 0.57% S75he A2 YEPAT. ol A 7 vt 27] 274 4 A737] 4=
o

E10. 7 HI| £7| SSXE OS2 4 A| DHE 27 Ao

Fixed Effects ZZ(cm) e ()] HEZH[Z(%) H=Z(mm)
Intercept 21.996" 3.745 6.490" 5.878"
P (6.857) (0.983) (1.837) (1.940)
; 0.558™" 0.042 0.051™
Z%(cm)
(0.039) (0.016) (0.019)
0.928™ 0.312" 0.451"
- oA
Level-1 I:I‘I‘( H) (0_272) (0048) (0.131)
i} -0.219" -0.047" 0.565
BEGHIE(
[&(%) (0.105) (0.017) (0.046)
) 0.091™ 0.495
Hx7H
gxZ(mm) 0.017) (0.051)
0.673° 0.089°
Z|107|2(%
H7IE(C) (0.344) (0.050)
2567
TIOOIA(O]
Level-2 0.255" 0150
EpSplielelEN{e]l . .
%7 |129(2) 0.101) (0.113)
-0.819™
T1QOIA (O]
Error Variance Estimate Estimate Estimate Estimate
Level-1 36.944™ 0.952™ 7.168™" 7.099™
(2.292) (0.059) (0.445) (0.441)
Level-2 Intercsot 20.933™ 0.447" 3.406™ 4.271™
P (5.255) 0.115) (0.889) 1.071)

Zwe (0,01, ™ : p<0.05, * 1 p{0.1
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4.2.2. 2020/2021 &4 A7} vz 9 o= A AR

20219 649 21Y¥ @A KREIVIA & 103} B2AF A&7HA] F706kaL QLo B =, 2020
XA ARE RO E FAE F ot 7] BSA R ASEES 20219 FI2AH AR
of It 2 A& 4= At} ol B Ho AL 20209 F&FAL AR E 0]-83510] E&TH T 1]
o 27] ASAE SO g AAet g B3PS 202149 A&FRAF AR IHE H§
SFAS A== 3| AAIS Alololl BAIA fAM S EARI & dACA = d A7 &
Y 71 BE A5t F A7) 27100+ HH7] 27| AR 7o) 7He ot E oF 3

o= oA A G 5 &gl M3et GARH FEjoltt,

A&t EAET 5YoH ICC =& IS HIF o2 b3 iy 289
o, HE RFPNA 1% FoFZolA 5P 9] H&o] Bdehes EATHE 11).

= of 3= S ad &
oy ICC Std. Err. Chisq Prob [95% Conf. Intervall
EeSy 55.583 0.078 173.92 0.000 0.402 0.700
G 27.869 0.075 51.82 0.000 0.156 0.446
FEYH|IE 40.682 0.083 160.26 0.000 0.259 0.573
g=4 40.682 0.083 86.32 0.000 0.259 0.573

g 2ES 2021E A=) Oz A85H¥S 499 24 A3E yErdo. v 2717

A 2/DY G AEEFole & G716 2ADY F, GRS, F2F0l #E-19
AgHSE AFSE ST 20204, 2021499 3|AA S vl A1, BE 3|AASY 5715
dst 11 37| B3 5% G50l BAH R FAPES A0 & UEEt ot 20219
O] W& 5% TEolA BAH KIS SEHA FoHA] Eohs Aer E4H A
A AR7I9 2%, A, FRAHR] £E-19 PSR ARE T HIY 2719 2%
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A v 23, BE A F2 8 3717F 5% 72 oA FAER Aoz b

% T, G240l #E-12 Az AAgE 7 Hd 27
El

A= 2 AHARE R 57 FLaY 1 27 EH

719] @7t HlAl= G2 5% ReeEolM BAH LR olobA] (2 AL E ZHE
A7) BSA RS B2 FAE 7 i
oA FAHOR
FARRE Ao g wdt

o]
U= H59 A+(University

e
N
ox
Ho
(g
(o 4> 1
M
Hil
oft
1o
[\]
(@)
[\]
(@)
&
o
[\]
o
et
(wm
39 ATH
:H
M
B
iy
flo
(V) l
N3
o
1o
P

B
S}
w
5
=
o
\)
o
\)
S
\)
o
\)
o
rw
=)
\)
S
\9)
—_
m
o
)
)
P
—~
W
N
N
N
=
> o
Jo

H 12.2020/2021 7 HItH =7| = GISEY 24 Zt
2020 2021

Fixed Effects Estimate Std. Err. Estimate Std. Err.
Intercept 5340 0.397 5281 0.489
e2(0H) 0.323" 0.047 0.323" 0.068

Level-1 -

HEXHIE(%) -0.046 0.017 -0.014 0.022
HEZ(mm) 0.089" 0.017 0.060" 0.024

Error Variance Estimate Std. Err. Estimate Std. Err.
Level-1 0.952"" 0.059 0.795" 0.067
Level-2 Intercept 0482 0.123 0.245" 0.098

e pd0.01, ** : p<0.05, * : p<0.1

22 + Chapter 1 X[4atH|



YSXHA TIHYEE 018

B I 75 05

H13.2020/2021 F# H|j 7| =H 0|I52Y

HT

==

M 27

2020 2021
Fixed Effects Estimate Std. Err. Estimate Std. Err.
Intercept 39.916 3.133 456927 0.053
Lovelot ZZKcm) 0.574: 0.039 0.513" 4.075
Z=(0H) 0.952 0.274 0.444 0.492
BREHIE(%) -0.186" 0.106 -0.163 0.162
Error Variance Estimate Std. Err. Estimate Std. Err.
Level-1 36.949™ 2.292 42.933™ 3.606
Level-2 Intercept 28.846" 7.009 21.438" 7.641
Z2 e 50,01, ™ 1 p<0.05, * : p<0.1
H 14.2020/2021 F H|tj 27| G=ZH|E OS2 2 23t
2020 2021
Fixed Effects Estimate Std. Err. Estimate Std. Err.
Intercept 9.824™ 1.230 11.680" 1.299
Level-1 Z&(cm) 0.043™ 0.016 0.048™ 0.015
HEEH|R(%) 0.556" 0.046 0.408™ 0.054
Error Variance Estimate Std. Err. Estimate Std. Err.
Level-1 7.168" 0.445 4.838" 0.404
Level-2 Intercept 4.010" 1.025 2.899™ 0.952
e p{0.01, **: p<0.05, *: p<0.1
H 15.2020/2021 F |t} =7| @=F 0= Y A AW
2020 2021
Fixed Effects Estimate Std. Err. Estimate Std. Err.
Intercept 6.864" 1.300 7.2307 1.277
ZZKcm) 0.037° 0.019 0.055" 0.019
Level-1 pm
Si2(0f) 0.371 0.131 0.273 0.177
FxZ(mm) 0.524"" 0.051 03927 0.061
Error Variance Estimate Std. Err. Estimate Std. Err.
Level-1 7.106™ 0.441 4531 0.381
Level-2 Intercept 6.423" 1.567 4892 1.588

Zem 50,01, ¥ 1 p<0.05, * : p<0.1
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