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Key words

HAl# Y (Machine learning), 7]7#+% 23 (Medium-term structural model),
4% "&£ 19 Z(Directed acyclic graph)

ABSTRACT

This study developed a model to increase short-term predictability by reflecting
the short-term behavior in the basic structural model. The medium-term fore-
casting structural model has the advantage of being able to predict the pro-
duction of major crops early, but it has the disadvantage that it is difficult to
consider short-term changes in climate and distribution. Conversely, time-ser-
ies models and machine learning have relatively high short-term predictability
for climate factors and price fluctuations, but have a disadvantage in that the
theoretical basis is poor or cause analysis is difficult. This study complemented
the disadvantage of the existing machine learning by applying the directed acy-
clic graph analysis method in the selection of data. Also, outputs of the me-
dium-term forecasting structural model has used for short-term onion price
prediction. As a result of model development and verification in this study, it
was found that the model developed in this study is superior in predictability to
measurement through the existing machine learning method. It is hoped that
the results of this study will be usefully adopted in the development of agricul-
tural product price prediction models in future.
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PA=—431040—0.413PA(—1) +5.909FP(— 1) +4851.7THAD1 — 3354.2 HAD2 + 218.1 HAD3
(198097)  (0.187) (2.350) (1539.4) (2177.9) (100.4)
(Adjusted R-squared: 0.83)
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rend= A, Weather Indicator2 71% 33 WS 9ju|gic}

LFUYE HEtl e 29F dee W S =i A 285t sk &

YLD=—671797.3+340.6 Trend —286.4 YDD
(105533) (53.16) (58.05)
(Adjusted R-squared: 0.80)

%2 o] S EEZUAE oI,

M, = f(WSPt, Trend, Others)

ML %2903, WP U ook Eul712, Trends 4] WS ojujgich, 2447
cheat 2t

M=—5049197743 +93064.3 WSP+ 2501806 7Trend + 111860066 MD
(1055780627) (16159.9) (524946) (17535520)
(Adjusted R-squared: 0.84)
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68 78 8d o8 108 | M8 | 128 18 28 38 48 5H

2000 420.4| 386.9| 380.0| 277.0| 235.0 49.0
2001 446.0| 446.0] 450.0] 450.0| 359.0 61.2
2002 425.0| 425.0| 396.0| 262.9| 211.2 31.4
2003 391.9| 387.3| 357.5| 239.3| 200.7 40.5
2004 441.0] 441.0] 401.5] 256.9| 225.0 44.7
2005 4743| 478.2| 442.0| 287.3| 252.1 74.0
2006 473.4| 473.4| 4284 298.8| 230.3 57.3
2007 537.9| 522.2| 480.6| 317.5| 2494 93.1
2008 503.5| 508.6| 445.1| 368.2| 298.4 79.1
2009 570.1| 578.8| 506.6| 351.6| 272.0 90.9
2010 565.5| 5b3.7| 458.3| 382.5| 289.8 941
2011 733.1| 710.0| 593.5| 503.4| 399.4 146.3
2012 428.0| 567.5| 529.1| 4585| 379.1 87.8
2013 621.5| 537.0] 478.0] 395.0| 395.0 133.0
2014 770.5| 729.4| 625.0| 550.0| 452.0 147.4
2015 556.4| 518.3| 435.0| 365.0| 277.0 64.0
2016 629.0| 596.0| 498.0| 438.0| 327.0 78.0
2017 626.0| 523.0] 425.0] 389.0| 304.0 81.0
2018 672.0| 637.0| 549.0| 477.0| 372.0 94.0
2019 737.0| 666.6| 566.7| 490.5| 374.1 87.0
2020 673.0] 631.6] 530.5| 450.4| 3444

Z: 1) 20044 o)A Az G4 W= HE 0185198
As & u=SEhttps//aglook. kre1 re.kr/). ] A B 4E
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(&9 48

62 78 8d 9g | 108 | 1€ | 128 | 18 28 3g 48 58
2000 | 421.8| 420.4| 386.9| 380.0| 277.0| 235.0| 146.3| 97.7| 49.2| 371 14.3 14
2001 | 447.4| 446.0| 446.0| 450.0| 450.0| 359.0| 197.6| 137.6| 61.4| 49.0| 219 6.1
2002 | 431.1| 425.0| 425.0| 396.0| 262.9| 211.2| 1241 7741 315 250 8.0 3.4
2003 | 395.3| 391.9| 387.3| 357.5| 239.3| 200.7| 137.4| 879| 406| 314 7.8 33
2004 | 4443| 441.0| 441.0| 4015| 256.9| 225.0| 160.7| 89.4| 448| 37.7 1.4 6.1
2005 | 4804 | 474.3| 478.2| 442.0| 287.3| 252.1| 194.2| 1280| 74.2| 60.1 16.3 1.6
2006 | 475.0| 473.4| 473.4| 4284 298.8| 230.3| 166.1| 121.6| 57.5| 452 8.7 2.0
2007 | 539.9| 537.9| 522.2| 480.6| 317.5| 249.4| 197.5| 154.1 93.3| 738 57 0.8
2008 | 504.3| 503.5| 508.6| 445.1| 368.2| 298.4| 219.1| 157.7| 79.4| 59.1| 109 5.9
2009 | 575.9| 570.1| 578.8| 506.6| 351.6| 272.0| 2084 | 154.8| 91.2| 673| 21.7 3.0
2010 | 568.5| 565.5| 553.7| 458.3| 382.5| 289.8| 2195| 1605 943| 662 19.6 5.5
2011 738.6| 733.1| 710.0| 593.5| 503.4| 399.4| 295.7| 228.5| 1465| 945 252 2.5
2012 | 430.5| 428.0| b567.5| 529.1| 4585| 379.1| 237.0f 173.3| 88.0| 675 269 2.7
2013 | 624.2| 621.5| b537.0| 478.0] 395.0| 395.0| 2569.0| 204.8| 133.2| 103.2| 49.7 5.0
2014 | 7755| 770.5| 729.4| 625.0| 550.0| 452.0| 306.8| 227.2| 147.6| 114.7| 50.1 5.0
2015 | 561.4| 556.4| 518.3| 435.0| 365.0| 277.0| 196.2| 118.8| 64.1 50.6| 153 8.2
2016 | 637.2| 629.0| 596.0| 498.0| 438.0| 327.0| 240.3| 127.6| 782| 624| 185| 10.0
2017 | 636.0| 626.0| 523.0| 425.0| 389.0| 304.0| 215.6| 140.7| 81.1 71.3| 233 7.7
2018 | 679.7| 672.0| 637.0| 549.0| 477.0| 372.0| 271.8| 1895 94.2| 805| 222 8.4
2019 | 7454\ 737.0| 666.6| 566.7| 490.5| 374.1| 267.8| 186.5| 87.3| 73.7 19.6 3.5
2020 | 676.5| 673.0| 631.6| 530.5| 450.4| 344.4| 216.9| 117.3| 42.0| 31.8 8.3 0.8

1) 20049 o e 2L TS YRE o85S

Az sGBHEE https://aglook krei.re.kr/). £17] A4 = dH

o] BJFL 712 o]
£33} Zl0] B4o|

o
Pt 2l A4, A weleke mefstent

Qt = f(Sm*L WSPm*l’ WSP’m*Q’ Qtfl)
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i
Qe W%, S= ALY, WSPE =uiAd A2 714 W& QulsiH t= U=, me €<

Q, = 6153955.1—2.205,,_, —90.45 WSP, _, —90.99 WSP, _,+0.66Q, _,

(6153955)  (0.83644)  (32.31) (31.66) (0.05)
(Adjusted R-squared: 0.49)

2 B3 A AL BEUAE 0.

2.1.5. AEH ol 23}

Fu F71EFS T AISE w2 WA G0l Har &85k ffote] AuHE, Gg

22, 25, Pt =l 2,

Tt 712G AlEold Bk v e Tt 204097HA] A A SV 2P

2 59 &t A7 A 02 LAF}e] 20409) AR 26,233hax A3

(29 ha)
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(241: kg/10ha)
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DAG #45 3ol wtelet il = ARt 558 WEA] g Hti A4 Q1A (Non-
time sequence asymmetry in causal relations)24] 5414 177 (Contemporaneous
causality)E 2Ju|3HtH(#E&A 9] 1, 2017). DAG 1jZo]|2& 7| EAH o 2 W 7ho] At
Al4x(correlation) ¥ WAFTA S (partial correlation)E ©]-&5t0] 13} SE(casual flow)
off ZHE oA HojF= B olth(Pearl, 2000). o] ol A= gt 71A o FF
= HPE9] JIATAAE mHotstr] 9Jsf o]-&5t= /3 Hled 1 Z(DAG)E °l-&-5t
of ¥4 7 ATRE 2T 4= A T} <™ 6)-2 Hugin Expert Lite 8.9 BAH714]
= e S =48R Aot Al ke Aui A (Areal-1))
I AEE D4(Yield(-1), A Z(import)& FAF Q) FF2 vIAH HAFHQ)S T2
7FAOP)I} AILZH(S)ol SF= A Eh. ALHS)2 Iut 7HF ol = A = Hd
7FA(OP(-1))2 F=7HA(GP(- )3 Fxt 7HA(0P)ef 9= &

o
[
o
o [
of

8 6. YL ROHAIETHE 2-

L
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B Ao Fu 7tAcEo) AFSE MEEL 9 AFES Farste] W 0|85ty
t} Q1T A 714 djZn (R ulA), 2017), T8 QA7 7H I S Y (FAE, 2019),
LSTM Y ETE &8 4AHE 71 d&Bd(XAGS 9, 2018) 59 APATFE 7|9te
£ AAotAt. B3, $A FVI1EFoE 2T AuH s, T

H 3. &5 HoH & =X

Mgt = =X
EAHA 712 SOjA A7 H/kg, M= =ME REHE(KAMIS) (www.kamis.or.kr)
HE ZOAIE7HA H/kg, HE RIEHA
A OH| BXt 7+ H/kg, HE EIEA L
TE 714 X10| #/kg, &2 EIEA L
HE Bl X0 kg EIEA L
7tA40| & Bt I A =S EIEA L
HAEHS Mg o QU2 = SYUESER U= 2
tHAIRH(OFS) 714 H/kg, 4E sitE FEYE(KAMIS) (www.kamis.or.kr)
BIAHFHXR) kg SUHESER N2 E EEol0 2FE
HOZHEFX) kg SUUEER HS FEAZE E8ol0 AFPEE
THHH AR (=X ]) ha F7ISAZE(KOSIS) A2E Sl M=
= (FEX)) kg/10a IISAEE(KOSIS) A=E Soff HBEE

(E 3)2 S0l BaF HolHSS +4ste] tehd Eoleh. +19 dlolg g 7|7to] =

% o2 Bt ok A9 dojel S Aol H 8K B9t ot DA el BAS g5t

50z EA5H: 71719 Hlolelut A3t mebAl 20009 19~20209 1287449]

YIARE % 253709 BEHE o] §5H o0 Wojgdt PSS H IE| BROR A9

Fleh. AR AT B0t 28 Ak HlolHE vt A1) G FIAE 4718 Tefstel
Lz 2A 488 Uk
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PihE EUT AR 9 AL 810 e GFL wth wreba AL o
AN&E 571 YR B2 7120 7HA A Q7] ol s 2

bl
SANES EES tRE whf AEY 7HAL 7| EH 0 R 3AL 7 HEket FolA|
1t A5 AlQdstale 1A 714 ®isto|A st HlojuA] et (AldE 9,
2018). MAlEY 22l F¢ ANN, RNN, LSTM & &S Y3t tpefst dlo] 9lo, of
ESE Hojutky Frpd Qlok LSTME RNNQ| 3 $72 90dd] F4 42 545
o w RNNoJ| v A 2] U-Z 71qst7] HA wEolEthe A3l et 3, LSTME
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