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1.1.2. HF 42 A&
MEEEAK s HStEdsA-8M021)0| MEXH HFZo| 15 MY A2& 4
a

%224990|0, 15 SAH20| 292 403%9 1X 7,00520|Ch AFRO| HiCHol
AlS EMo| Hlg) 5 HIF0| £O0 59 0|z 222 QI3 92 9508
(55.02%) 02 SAHE 49lo] Mul o|A2 AX|siCh 1BoE HFM 2B

di 352 tgets YA O|2ME RSN, AHIAL YR, oA S Chet

1

1XF 4Hd =2 (20) > 4= 2,2499 A

ey

(20199 37=9,174Y 2l C}iH]| 7.8% S7H

= A=
12 7,005 21 (40.3%)
- ZI2H|= : 9,508H YA (55.9%)

SH: MIZSERAE ABHSLYAD, 20218 HESSMHAS S

(18 1 MF sitE =Y Adg
o [H2)E BEW M3 Z= THH| TAQl 20,860ha(HEIE) &
= TZHO| 20,748ha(HELE)E 99.46%0] O|ELCt EEDH MF &= A2 2022
H 7|F 634487E2E M= AZ IS H(635835%)2 99.79%E HEHStLL US
oS AE AEE2 HMFoM R 2 AIFOICH (SAE s0{SA 1, 2023)

[# 2] = A2 g2 M BN S duE

A=t #d2: HE(ha) 10ha's ‘H42(kg) YUHEE)

A 20,860 3,048 635,835
MEEHA| 0 0 0
FLEHA 0 996 0
CH T2 Al 0 0 0
I HA 0 0 0
A 0 0 0




CHE 2 A 0 0 0
e 0 996 0
NZEEXRKIA| 0 0 0
d7|= 0 0 0
AR = 0 0 0
SHEL 0 1,457 0
SHET 5 743 35
HetEx 8 520 39
HMeElg e 91 1,298 1,175
BHEEE 4 1,236 51
AYEE 5 996 48
NEE 20,748 3,058 634,487

EXN: EAH, 202249 2=

SHAIZE (#3110 [H4)E B 2|2 67t 42 Wit =40 #HE =0 &
YOLX| QOF A2 of 10THE O|Y, =2 o 28 Ol #0|7} L= A
= 2ot AS L 5 AULL Ol 4= Mg Xl 21 sitE i
Atol #=9f, AH|AtO| FOf, REYML Mo 22| Toto 2EHCl IS =
SCh (M=S A = Hetdsd 83, 2021)

[E 3] 42 E3E MMY ug

(EtRl: ha, &)
=ol7} apzte

oleg | FE | T Ty T
AH | =X | ERA| WE | AF | £X| | A
2020 HY 20,038 16,058 14,752 363 943 3,980 623 3,357
MAMEF | 654,864 | 572,486 | 515,778 | 25,358 | 31,350 | 82,378 | 4,018 | 78,360
2019 HE 20,059 16,086 14,815 339 932 3,973 643 3,330
MAZE | 631,310 | 548,868 | 491,149 | 27,543 | 30,176 | 82,442 | 3,561 | 78,881
2018 HH 20,090 16,154 14,898 321 935 3,936 642 3,294
MAMEF | 607,638 | 527,475 | 467,600 | 22,898 | 36,977 | 80,163 | 3,574 | 76,589

2017 HX 20,140 16,208 15,006 301 901 3,932 669 3,263
MARE | 576,722 | 497,903 | 440,254 | 22,637 | 35012 | 78,819 | 3,593 | 75,226
2016 HE 20,491 18,230 16,610 284 1,336 | 2,261 | 1019 | 2,1591
MAMEF | 599642 | 525,727 | 466,817 | 21,660 | 37,250 | 73,915 | 2,389 | 71,526

2015 HX 20,523 18,411 16,775 250 1,386 | 2,112 99 2,013
MAMEF | 635032 | 567,628 | 519,243 | 20,401 | 27,982 | 67,406 | 2,190 | 65,2216
EX: MFSERAE A FsAEY, 20219 HF SXUHAE HY
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=xol7F
24 | =x [ 322 | @5 | wgpi | #FFR

2020 | 1,008,800 | 950,828 | 471,881 | 100,603 | 68,819 | 309,526 58,052
2019 | 903,904 | 850,618 | 403,240 | 90,703 | 77,084 | 279,591 53,286
2018 | 989,248 | 940,239 | 503,034 | 81,046 | 89,265 | 266,894 49,009
2017 | 998,135 | 945,792 | 537,079 | 80,771 | 77,277 | 250,665 52,343
2016 | 959,005 | 911,392 | 491,144 | 76,087 | 106,269 | 237,892 47,613
2015 649,921 | 602,196 | 292,363 | 63,021 | 47,966 | 198,846 47,725
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nl

7|4 st& ZE(Random Forest, Decision Tree, KNN, XGBoost)2 =2 0f
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(27H) (37H) (27H) (374)
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- o™ EIR
+ Week(F £H9l)

@ [2¥e| 4]

79 B4s

Preprocess

HFA M FZA EM
Hlo|e EE(7IEER)

Y w2 ojojg
@3 92

o

w

EjolE Hat
(MinMaxScaling)

Sh&/m7} HolE
22| (70:30)

+ 0= & LSTM , Seq2Seq, Attention

Oteiet &Lt

Modeling

LSTM

Seq2Seq

Attention

« Input term: 205, 245 / Output term: 45, 8 12

I 7}K| - RMSE, MAE, R

(18 31 &2 =9t

- Activation Function(&4&%): ELU

): Adam

- Optimizer(=E|OtO| X
- Epoch(0fZ3): 500

Batch Size(H{X| =7]):

- Loss Function(&=4lgt

2

4). RMSE, MAE, B2, & A8

1< N
RMSE = ;Z(yi—yi)z
i=1

]Mﬁ4l?“ |yZ yZ
n}

_13_

(&5 GlojE)

. wXeE FoE

(45, BF, 12F)

. BE2A gxa

¥ (41‘ B-r 12

F)




212. &2 714 o5 =Y
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(338 Holey . HEAYMTZA (713 9 A2y ojojey)
r B }ux : E5)2F o]y ' « =X 2E X7
c oM A ESTH| N Sea2S > TN TR
« Week(F £9]) P 4 V4 s . AR x7,
— . WFEwacjog | W Tt
(B8 G0l @E 928
- BFY AR

- BEY HlolE 7|
(283 gojs) B 01N AT
R 12 23y
- W@z
+ Hai . ojofEf &5

(MinMaxScaling)
[?I-Ei| ?é;l'iﬁﬁ? glol&]
+ O[H Hxj7 T L
. ojH w7} 23 (70:
15 £2| (70:30)
@ (2e] 4]
« 0|5 29 Seq2Seq - XY & o0 ZOfAE 7|FE =23, B A
* Input term: 4F / Output term: 45, 85, 12F . 0= 7t 2|&7, B3} H07}

« HEHILX| H RMSE, MAE, B

(A8 51 42 714 05 22 e Z=2Ma 2 239

22. lEsts 2Y
2.2.1. LSTM 2 &
Hochreiter?t Schmidhuber(1997)0 2™ Long Short-Term Memory(LSTM)

Network= Recurrent Neural Network(RNN)2| YUHE|= A|ZAQ| Z0|7F ZO{HE
5 %o HEI} FE FES| MEEX Zot= H7|12EH 2HME sidst7| ¢

f

IT
orel ZEO|CH

—

OF
kl

o ZEe (16Tt 20| AlZto| G2 FEo| 552 ME

state HOlSHT HAY AIMOl HEE HEoE I 482 Aoht Y1 F|o

x| S8 AN, 1 AT #X YEE FIKH O TS
A

=
—

gtAloZ O|FO{ZICE O LSTM 37H2| Gate2t 17H2| Cell statel| &tz %t
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o= O|ROX|D], Z Gate: HEE MM [} B2 MISE ARE 4
#ich
Cell
state
t—1 Forget”%* hy hesq
Gate
LSTM I
4 [ anh)
Wama B Ve
Lolltanhl o]
Xe—1 Input Output *e+1
Gate Gate
(12 6] LSTM 22 =X
- Forget gate: 1tH2| HEE Ot ASX|] B2 7|ALX| A4t
fy = sigmoid (W, + Uh, 1 +b;) (A4)
- Input gate: X} YUY FEE L0} BHALX] AL
i, = sigmoid ( Wax,+ Uh, +bi) (Al5)
G= tanh ( Wx,+Uh, +bc)
- Output gate: £|SECZ O {5 ZHIAX| At
0, = sigmoid (W, + Uh,_,+b,) (416)
h, =0, % tanh(G)
- Cell state; It Cell stateE MZ state2 IH0|E
G=fi+Gati+ G (M)
of Yol Yoz RNNO| H7|OEY BHE Y8 sjZsim, 2ol H=
£ 2N O Z grFSCE 3 Cell state®f] LAHLE 7|sliof & HEE SO &
HIOIEA|Z|7] 20 A|BEATE ZOME |FXAISH = FE7L AKX S=Ct= &
Ho| en, HHE2 ZTt Bot AHLto] FESHH S&StE O AlZto] 22 Z
2|0, &AMZ2 DSty 2K YL EMHAS XD QL (HochreiterDt
Schmidhuber, 1997; Olah, 2015)
= A0 CHRELD e &5t X 7t HOo|H= A|AE CIO|EOIEZ AlA
& OolE 2l o=0 A0 B d2| Base modelZ2 EE&|&= LSTMS MHEBIRULCE
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= A2 LST™M 7|8 H=2 =5t o=

2ol gojof f==

[#5]2t ZLf.

[# 5] LSTM 7|8k &2 =otE 2 20|o =
Layer Input Shape Parameters Output Shape
but feat -20 (batch_size=2,
0_lstm.Istm gzpu -reatures or (17, 512, input_features=200

input_column=17)

batch_first=True)

r24,
hidden_state=512)

1_linear.Linear_0

Linear(in_features=
512,
out_features=12,

(batch_size=2,
out_features=40r80
r12)

bias=True)
(batch_size=2,
2_linear.ELU_1 - (alpha=1.0) out_features=4o0r80
r12]
X input_features®} output_featuress 2EH TP AO|=0f M2} HEE

2.2.2. Seq2Seq =&

Sutskever &(2014)0f 2™ Sequence-to-Sequence(Seg2Seq) RHE2 HEH
CIOIH(AAIE, AtH0] 5)0 F= AFEEH, HE AFAZRH OHE L0 Q9
ANHAE EHot= Yot Z0F0M ALE = ZHEOICH
Seq2Seq EE2 [OE7)1t 20| 3AH QAL (Encoden?t C|Z L (Decoder)2t=
F e B2 FEECE QAME YFERE FON EE X0 Ofsf =Xt =
A2 F, ORX|Z0| O] RE xo HEE UXSHY Lol HHAE HIH
(Context vectonE MMHst, ClAME CQRAHEEEH ZHHIAE HIHE Hof E{)
ez Zdt=0 5at ot aPde| 2 HWAL2 oot &t
- St5(Train) 2HE: CIREOA AZCHOM HEE HEAE HEHQ M S
Uy UAS M, ZH 442 =HOWOF ot sk e(Teacher forcing, WA
a8R)
- BIKTest) utd: ZHHAE HIHQF CIZHO| YHIUS =OoF o230 =
AMNEAE OFStn, O 050t ARAE O2 A|Ee 2EHe=z = HRE
o

_’|7_




mfd E 2109 ST 28 E U

(EHTY g (14 2Y g | e my

1 :1 Il | Nins :'l :‘L :'l., :

SRSV TR (fisedsize;

e

.

- (1] dp . AR ESUENH!

A aE2 1S R U

MOl ENQ FI|elEY EXN7F TS| EXfBECL (Sutskever &, 2014; Bai &,
2018)
2 AF0ANE EotE U 7149 ofF =k s Qo] 28R, 1A

nZfiel €= CIO|HE B 2t0| Ot Sequence HEHZ #OF Oj2f m7{e| =
HO[EHE SequenceZ =Z=BU22ZM 7[E A|AE 20N otAHES 22517
ol sl 22E MEoHR

= U790 Seq2Seq 7| H2 =otE 0|5 2ol 0|0 == [Helat #
o, #d= 7t4 o= 2d2| 20[of
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[E 6] Seq2Seq 7|t

gz =0t

o=

=2 gojof =

Layer Input Shape Parameters Output Shape
. (batch_size=2,
(enc_input_features (17, 512, enc_input_features

0_Encoder.rnn.Istm

=200r24,
input_column=17)

batch_first=True)

=200r24,
hidden_state=512)

1_Decoder.rnn.Istm

(1, 512,
batch_first=True)

(batch_size=2,
enc_input_features
=200r24,
hidden_state=512]

2_Decoder.linear.Lin
ear 0

(in_features=512,
out_features=1,

(batch_size=2,
dec_output_feature

bias=True) s=1)
. (batch_size=2,
a_l?ecpder.llnear.EL - (alpha=1.0) dec_output_feature
_ s=1)
. (batch_size=2,
4_Decpder.linearEL | _ (alpha=1.0) dec_output_feature

u_1

s=1)

¥ enc_input_features=

olgd 2

2 =% AO|=0f 2t HEE

[E 7] Seq2Seq 7|t

22 714 olx

=2 golof =

Layer Input Shape Parameters Output Shape
(enc_input_features (160r170r190r21 (batch_size=2,
0_Encoder.rnn.lstm =200r24, 512 " | enc_input_features

input_column=160r
170r190r21)

batc’h_first:True)

=200r24,
hidden_state=512)

1_Decoder.rnn.Istm

(1, 512,
batch_first=True)

(batch_size=2,
enc_input_features
=200r24,
hidden_state=512]

2_Decoder.linear.Li
near_0

(in_features=512,
out_features=1,

(batch_size=2,
dec_output_featur

bias=True) es=1)
. (batch_size=2,
L3J_I?ecpder.l|near.EL - (alpha=1.0) dec_output_featur
- es=1)
. (batch_size=2,
4_IZ1)ecpder.I|near.EL - (alpha=1.0) dec_output_featur

es=1)

U
X enc inp ut_fe
X 2/

: olE 2 ALO| =
(e

atures, input_colu
ol e 3

_ m
|+Ed), E5(A2F/82L2F

o ek

2.2.3. Attention 7|HF @&

Vaswani (2017)0 23 Attention ZEO| HFHL|ES Seq2Seq &H O
LITH, Seq2Seq HHE2| SHAEQ 0TS RNNS| H7|Q|EE ZM7t 2&F &
DX Gie RED g AF™E A7|el HIHO| BEE dFAHcEN FE

k>

nx
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Attention ZHEO| 2= [LE8)0t Z 2O Seq2Seq EE I} OMIHX|2 QIR
e C|2H, & 72 22 F-EE0 UAeLt 5235t 20| O TS (Attention)dH

M BEBITHS FMOIM SeqeSeq DI} ChEA XtsHCY

- Q13 of=ste{n ote 0| O™ SequenceZt ZLTHX| 7HEXIE HiA
MEZ& inputg 745t ’T’iEﬁ*'iE “—*151 X
- 0=

v e Vi BT L (Energy) & = als, . hy)
2 Sz Sz O ([ Sn NER| (Weight) n;, = M
,; X Eple)
L Ca C s C oy
Weighted sum 0|2
A, F. B 5
A I s P Ty
= T = — h
& i) e Fr st T o Ci — ai}v j
j=1

[18 8] Attention 2 Fx(x£) U HAHAE HH FO[#f)

oH7
2t = YIS2EMN AMAZIO] 43| SOfLta, oo 12ist
= Al HO[H 7} x| CIOoJE mjEHM XX e 4% 50| BEA e 8

= =
SFO| QUCH (Vaswani S, 2017; Olah2t Carter, 2016; Qin <, 2017)
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2 9| Attention
Ct.

[E 8] Attention 7|&t

gz ot o=

7|8 g2 =5t

o= 2yl oy F=

2y gojof #=

input_column=17)

Layer Input Shape Parameters Output Shape
i batch_size=2
(enc_input_features (batch_ ,
0_Encoder.rnn.gru =200r24, (17, 512) enc_input_features

=200r24,
hidden_state=512)

1_Encoder.fc.Linear

(in_features=512,
out_features=512,

(batch_size=2,
enc_input_features
=200r24,

bias=True) hidden_state=512)
(batch_size=2,
2_Encoder.act.ELU_1 | - (alpha=1.0) encinput features

=200r24,
hidden_state=512)

1_Decoder.attention
.attn.Linear_0

(in_features=1024,
out_features=512,
bias=True)

(batch_size=2,
enc_output_featur
es=1,
hidden_state=512)

2_Decoder.attention
v.Linear_0

(in_features=512,
out_features=1,
bias=False)

(batch_size=2,
dec_output_featur
es=1)

3_Decpder.rnn.gru

(513, 512)

(batch_size=2,
hidden_state=512)

4_Decpder.fc_out.Li
near_0

(in_features=1025,
out_features=1,
bias=True)

(batch_size=2,
dec_output_featur
es=1)

X enc_input_features—=

o
212

R

Ato|=0f e} BisE

3. g+ Xt

3.1. 28 0jo|E

3.1.1. 7|4 H|O|H

JISEoAM Xt TEVY o5 BH

e |
E 55

20179 1=EE 2022 122X & eHZEO| H|F
&sto OjojH OIEE #&FSI¥ D O] HIo|HE

THEO AT

=3
=
A
M

COIHZES| 7|&4H APIE &

ISHCE (7] AMA

o O

O] = 687l2 H

= [H#8]1 &

SE OolH
2021)
HO|E 4,382



[E 9] 7|48 APl & ZANt
2=2H(EE) =) A
numOfRows of MOo|X| Zut = o Ho|X|g BZE OO =+
pageNo 0| X| =z O] X| ==
totalCount oY & = |0|E1 T M=
resultCode SEHHAX 2E SE HAIXIRE
resultMsg SEOAX W& SE HAIX] 49
dataType HIOIE Efe SEHAZHEA (XML/JSON)
stnld XE ¢z ZS—-“WVSE* XNE ¥z
stnNm XNEY SE7| s XEY
tm AlZE LA
avgTa 3 7|12 B 7120
minTa XX 7|2 ™ 7120
minTaHrmt XX 7|2 Al Z™ 7|2 AlZ(hhmi)
maxTa X 7|2 1 712(°Q)
maxTaHrmt X 7|2 Al Z2 7|2 AlZ(hhmi)
sumRnDur = AEAZE a5 AZAZHbn)
mi10MaxRn 10—'?'— FCHgE 10& *|':f7FAEt(mm)
mi10MaxRnHrmt 102 X|CHE AlZ 102 Z[CHEEE AlZH(hhmi)
hr1MaxRn 1AIZF X|Cpd =g 1AIZE Z|CHE =2 (mm)
hr1MaxRnHrmt TAIZE E|CH Z=3 AlZE | 1A[ZE X 22 A[ZH(hhmi)
sumRn %'70*—1‘-%'5 OE'%,F—“.‘—%k(mm)
maxInsWs ZCf =UE3S Z[CH &=ZHE S (m/s)
maxInsWsWd o =7 25 2 O =7 35 SE(6HR)
maxInsWsHrmt X =¢S5 AL Z[C =785 AlZ(hhmi)
maxWs X 25 Z[CH 5 (m/s)
maxWswWd N S5 ZCH 25 6
maxWsHrmt ZO0 S5 Al Z[CH =5 AlZ(hhmi)
avgWs 3o 35 B 25(m/s)
hr24SumRws =g SEE(100m)
maxWd XCt S Z|CH SeH(16L )
avgTd o o=t @ OEFH=2E(°Q)
minRhm o MUEE Za HEE(%)
minRhmHrmt Hr HOEsx AL o MOEE AlZ(hhmi)
avgRhm o dOE B dUE=(%)
avgPv D 37| B 57| (hPa)
avgPa B AHX|7|Y B X7 2(hPa)
maxPs Z s 7| Z20 s 7|2 (hPa)
maxPsHrmt FI 7Y Al 0 sHZ|Y AlZH(hhmi)
minPs XN 7Y Z X 7| (hPa)
minPsHrmt &N SHEH7|Y Al ZX SHHZ[Y AlZH(hhmi)
avgPs B S| B 7|2 (hPa)
ssDur 7t A2t ZtZ= A2t (hr)
sumSsHr SHA X AT SHA YE AZh(hn)
hr1MaxlcsrHrmt 1 |?_ |Ef LA AlZ 1AIZH 35|':f LA Al ZE(hhmi)
hr1Maxlcsr AlZE E[CE YALEF TAIZE =T YA MI/m?2)
sumGsr SHA LALE A LALZEMI/m2)
ddMefs o FpAMHMA 2 Z M H(cm)
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ddMefsHrmt U E[MAMHM AlZ 2 E|MAMHEY AlZ(hhmi)
ddMes IR 2 E A H(cm)
ddMesHrmt 2 XM AL 2 F| A AZ(hhmi)
sumDpthFhsc A 3A|ZH A A 3AZE AE M (cm)
avgTca B 2 Ha W2E01029)
avglmac 3 o= Yo BSIS 2102
avgTs B3 XEH2E B XH2E(°C)
minTg AN Y2k M Z2E2E(0)
avgCm5Te BT 5cm X E2L BT 5cm XBS2E(°0)
avgCm10Te H10cm XES2L Hr10cm X|B2LE(°C)
avgCm20Te Hd 20cm A|F=E H 20cmX| B 2L (°C)
avgCm30Te B 30cm AS2E o 30cm AFS2EZ(°0)
avgM05Te 05m A S22k 0.5m X|&Z2E(°C)
avgM10Te 1.0m XA E2= 1.0m X|E2Z(°C)
avgM15Te 1.5m X|ES2E 1.5m X|S=2Z(°C)
avgM30Te 3.0m X Z2E 3.0m X|E2Z(°C)
avgM50Te 5.0m XS2E 5.0m X|F2Z(°C)
sumLrgEv S ESYH A Y S 2 (mm)
sumSmlEv A AHTY A 2HIYZH(mm)
C}Ool X =] oL}
n99Rn 998 SHOATIA] Pkt
iscs 27|15 7|5
sumFogDur O AL ALzt o7 A% AlZthr)
Ol ol & sggt 40| 7|FEY U= B Hl 4S8 O Zgsie
M 52 MASHO (#1012 20| =8 W 14748 MR
[ 10] 7|¢ B2 Fa Hx 55
Sd=3(ER) a=3eE)
BASE_DATE 71EER
TEMPERATURE_MEAN Bo7|=
TEMPERATURE_MIN X2
TEMPERATURE_MIN S

RAINING_AMOUNT_DATE

WIND_SPEED_INSTANT_MAX

A
IR
HEUES

WIND_SPEED_MEAN

TI- I A
2155

HUMIDITY_MIN 2SR
HUMIDITY_MEAN HaMUEE
SUNSHINE_DURATION_POSSIBLE EINF

SUNSHINE_DURATION_SUM

A ZZEAIZE

SNOW_AMOUNT_NEW

OEPRESE

SNOW_AMOUNT

o A
ol 5| 4| &

E;;:Smmﬂmmhwméﬁ

GROUND_TEMPERATRUE_MEAN

YoAH2E
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AZESHITAA-—E B 8ot 9 42 &z 2 HO|HE NFZL=2
EolAT S|, 2022) 201749 1€ EH
2022 128X o 6 H7EO| ESIEF HO|EH 1,427,332742 =%l GHO|E Of
i

EE 7501 O] HOIHE [#11] 20 & 979 B2 950 AALY.

[H 11] 42 =5 MOl EH 55

M3 A=HEE) =)
1 BASE_DATE AL
2 SHIPMENT_AREA_CODE EoHA Y3
3 SHIPMENT GROUP_CODE SOIEHANZIE
4 SHIPMENT_REGISTER_PLACE_CODE SoHMIATYATE
5 CORPORATE_CODE COAIEHOIRE
6 KIND_CATEGORY =5 7HH22g|
7 SHIPPING_STANDARD CATEGORY =514
8 BOX_NUMBER SRt
9 TRADE_AMOUNT =ote

31.3. Y =Oi7tH S A2l ool
CEOFSTYEAIAH o5 +TE L Y F 2 N

2 HOIHZ aTZ=OAIE S SHOIX|0|A HIOIHE +=TIJUC Cl=s=MAER

S3AL 2023) 20179 1ESFH 2022F 12& K| < Z

EOi7Hd R A2 ColH 334305H2

= _)lk_lzl
HOIEHE [#12]2 20| & 8712 #Ha2 & URALY.

(B 12] ot =oj7td 2 A2 ol Hs 55
HS A=HEGEE) =23 eE)
1 BASE_DATE RS
2 MARKET_CODE COjA|RE A
3 FRUIT CODE 1ed 3E
4 TRADE_UNIT R
5 TRADE_AMOUNT Heh g
6 PRICE_MAX x| 17}
7 PRICE_MIN Z| X 7}
8 PRICE_ MEAN 3d47t4
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[# 15] == ATH APl =5 21t
SEHER) 2 0(sha) ELE]
resultCode An3ac 4n3c
resultMsg Z I A K] Z IO A K]
numOfRows of I|o|X| A}t =+ of I|o|X| A}
pageNo 0| X] Bz HO|X|HD
totalCount A Za = A Z2d =
locdate = EL;
seq = =
EolX (@] _=,|_E
datekind z= =s2oxal w02
1)
isHoliday 35708 SR e i S
dateName A A
O] Lol & =E8%t HE=E A5 [®H16]0f £0| T2 B 47|E ME
SHRALE.
[E 16] 35 Y CO[F H4 22
Hz S EHER) 20 (shE)
1 HOLIDAY_KIND SYEF
2 HOLIDAY _NAME oA
3 PUBLIC INSTITUTION HOLIDAY FLAG 57018 20 &
4 BASE_DATE 7| =R
3.2. DIO|E| 7|8 HitH
3.2.1. 7|4 H|o|H
2 7oA 7| HOlH= MFXE2 ooz =MoL, HFXF LHo|A

= X982 HFAl MAZEA0 Mep 7[d7]2, 58 35 85 ) A0|7t
7 2E XG0 CHsh HMFAlet MAZAZ DF=tot, XY

B w0 2502 d=52| 42 MAHSHALL

=1L O~

BHEFAl, AFHEZA

- HA 2 1.0mAERE, 1.5mAE2E, 3.0mAIES2E, CHIHR|IEAZE
ol AFOM Tdst= S5t 7t4 oF RE2 = Bl o5 782z
7

ot B2 H|Oo[HO AlZt THRIE oM F= HESHRACH

|_M

1

322 @2 E5IF HoIH
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1101 SRM (X 2F)
1201 ZH2F (X 2F)
1301 HE(LX|2F)
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1401 otets
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4 = QHIX|
5 =4
6 =t
7 & Q|
8 zE
9 X 2F
10 SIRARF
11 HAs52F
12 otets
17 ke
27 22
28 HES
30 7tepst

= AF0AME =3 HeEds LE g2 7H4S dSs] 8 MEa
2EolAYL M MS5teE 3170 ZOHAIES [E19]2F 20| X|FE ot =OjAIE
2 & T sdi B30 W LHEA 2R HEE T

daoraes], 2022)

|0

SASHACE (Al

al

_28_



[# 19] Z0HAIEE 712 =

MARKET_CODE
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[E 26] =X|2F =312 01X Ho|H 2% M-
[pEES
ANOORT | BRrlE | ¥4 | WIES | RALYTAZ LM AMH
count 314 314 314 314 314 314
mean 46166.1 17.05464 5.085688 1.93604 6.010663 0.014867
std 6442291 7.034975 8.358876 0.414506 1.961282 0.094648
min 0 2.336408 0 1.127427 1.073335 0
25% 0 11.00909 0.231233 1.646493 4537033 0
50% 44,6225 17.28312 1.926968 1.904889 5.902072 0
75% 103763 23.04762 5.462699 2.124926 7.29528 0
max 206764.3 29.72814 70.04342 3.73372 11.24021 1.026353

[E 27) StARF Z512 0fS GO|E 29

SeAaF
ANOORT | BRrlE | ¥4 | WIES | RALYTAZ LM AMH

count 285 285 285 285 285 285
mean 4659.011 17.61028 5441228 1.85186 6.036419 0.008481

std 5961.44 6.940725 8.841607 0.425694 1.978976 0.061791
min 0 2.317899 0 1.217105 0.927117 0

25% 0 11.76516 0.23487 1.559996 4.662256 0

50% 2226.942 17.83656 2.043886 1.788836 5.931748 0

75% 7355.826 23.45628 5.98521 2.035832 7.314845 0

max 35133.27 29.69205 71.55372 3.671496 11.26334 0.767983
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[H 28] 4F(170E) S5t o|5 A1k LH-20FGHE) / 24F(6713)
LI2F
Input term | Output term Model RMSE MAE R2-Score
XGBoost 21674.91 15412.53 0.861
Random Forest 21633.36 15772.77 0.842
20 4 LSTM 16883.22 9282.275 0.908
Seq2Seq 9829.492 7086.155 0.969
Attention 16690.52 9284.741 0.91
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O] 3IA20 LSTMIt Attention 22 H|XPH ZME ER/UCE YY 7|7

43 O|F0 22| s7HES AFESIRS W Zotvt O A LIERSCH
- 8F(RY) ZOotE 0| Ak UH-20F G YE)/24F (670 E)

=
[# 29] 8F(20E) =5t o= Zuk YH-20F (571 E)/24F 670 E

x2F
Input term | Output term Model RMSE MAE R2-Score

XGBoost 21466.91 15110.56 0.863

Random Forest 21463.79 17877.64 0.843

20 8 LSTM 16238.99 10276.05 0.917
Seq2Seq 9203.144 5160.567 0.973

Attention 16100.61 10002.61 0.919

XGBoost 20690.58 15362.93 0.897

Random Forest 25274.75 21026.97 0.796

24 8 LSTM 14729.08 9284.098 0.934
Seq2Seq 9995.691 5301.743 0.97

Attention 16248.78 10651.18 0.92

=X 2F(5eq2seq)
0FZt 7z 85 Rl 0=
test RMSE: 9203 144, test MAE: 5160 567, test R2 0973
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MR A Zibks [H30] [1E39]2F Z0] ™S 2055/ E)A 245567
FE ot FH3 127EME)R Udet B2 Seq2Seq REO| It o= 8
StRoM 85 O Zutet Hlu Al A 4S50 MoEX P2 Az

A
T —
gholgh = AACE Y 7|22 s7HES MEotRE W 2t o A LiERR

[E 30] 12F(3Y) =2 o=z 21 LH-20FGHE)/24F 670 E)

X 2F
Input term | Output term Model RMSE MAE R2-Score

XGBoost 2202042 17601.8 0.858

Random Forest 23216.11 18192.94 0.848

20 12 LSTM 15928.65 10550.82 0.922
Seq2Seq 10248.24 5512.04 0.968

Attention 15689.83 10062.44 0.925

XGBoost 23192.73 19576.06 0.846

Random Forest 20785.31 16499.71 0.856

24 12 LSTM 13256.78 8753.946 0.948
Seq2Seq 9705.564 5637.771 0.952

Attention 17660.77 11183.22 0.908

=F| 2 F(5eq25eq)
2o0FELE Fl= p 125 F K=
test RMSE: 10248.244, test MAE- 5512.04, test_R2: 0.968
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=2

0N HEE ZEHZ Sof StRALF0 CHol RIS AIO|=EHZE Eo5lES
Eol= Ay T Zuts oot ZCt EotE ol RS 8T I A|AE
E2 NO|Z2E X 2F2t SLsHA €8 7|22 20T G E), 2436

W), 28 7122 4F(170E), 8F@ME), 127@/1E)2 2850 & 187HK 4

AN OEN dE Zikes [E31], (134010 20| BHS 207G E)A 245 (67H

ol 7tE o=

oA or

W 950l 7t

Jal

O =
ZItez s/fEL 67 EE ALESHRlE M Ak 2
M= HIRSIRALSLE, OS5 UM s/HES YEo2 ARESIRS W Zatot

C A LIEHRLC

[ 31] 4F(1E) Sotd o= Zak LH-20F (671 E)/24F (671 E)
CEPNCES
Input term | Output term Model RMSE MAE R2-Score

XGBoost 1446.358 834.8222 0.901

Random Forest 1961.704 1377.266 0.854

20 4 LST™M 1705.886 836.651 0.909
Seq2Seq 1456.112 678.263 0934

Attention 1823.807 1207.776 0.896

XGBoost 1498.594 1028.109 0.915

Random Forest 1297.032 798.4299 0.916

24 4 LSTM 1931.802 1063.717 0.892
Seq2Seq 1504.24 694.268 0.934

Attention 2042.362 1304.077 0.879
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St =2 F(5eq25eq)
205t 71X az= B OIS
test_RMSE: 1456.112, test_MAE: 678.263, test_R2: 0934

35000 - — real
pred
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TRADE_AMOUNT
= —
.-——- =
——

10000 J
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E0O0 J II'I- Ir lh i | ! |I'F
.I:'. ! ; : \ .|’
a 7 II'L g A\ ; l‘l fi . 4

2018 2019 0 2021 2022

Seq2Seq EEO| 7t o5 o
I Attention 2E2 H|gh ZatE ERUCEH ¥F 7|zt
2 S/ Ea 67iEE AMEIIRIE I HYge AFOME HIXSIRA2LE, o F5 2
HolM 6712

[H 32] 8F(RE) =otE oF 2k 2™-20F5G71E)/24F 670 E)

+
_O'_I-
0
|0
=
G
_|
<
=l

=
Yo2 ABOIYS U ZMIt O FA| LErES

mjo

CEPY-ES
Input term | Output term Model RMSE MAE R2-Score
XGBoost 1670.411 914.2433 0.905
Random Forest | 1855.641 990.2088 0.897
20 8 LST™M 1804.308 1027.484 0.905
Seq2Seq 1596.505 725416 0.926
Attention 1867.702 1230.289 0.899
XGBoost 1245.592 744.9801 0.919
Random Forest | 1962.501 916.3924 0.908
24 8 LST™M 1879.916 1050.049 0.904
Seq2Seq 1628.131 750.461 0.928
Attention 1904.82 1104.848 0.901
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[E 33] 12F(3Y) =t o5 21k LH-20FGHE)24F670E)
CEPN-ES
Input term | Output term Model RMSE MAE R2-Score
XGBoost 1648.055 1137.544 0.896
Random Forest 1946.653 800.9064 0.881
20 12 LSTM 1777.62 940.754 0914
Seq2Seq 2088.473 995.485 0.881
Attention 1914.968 1143.975 0.9
XGBoost 1215.99 788.8854 0.887
Random Forest 1936.218 1063.0851 0.865
24 12 LSTM 1811.865 897.501 0.916
Seq2Seq 2024.146 851.005 0.895
Attention 2038.517 1310.087 0.894
B2 AL STM)
20FI2NE p12F 5 NS
test_RMSE: 1777.62, test_MAE: 940754, test_R2: 0.914
35000 - ral
pred
000
25000
Z
3 20000
ElI
é 15000
E \
10000
|
M
w0 / , [
{ ||'
g J e -
EE-I‘I a 2[!:‘1 9 21:-:7‘_0 21:-.'7_‘ 1 2l}l22
[O™ 42] ost*A2F 123:(3718) H =5IF 0= Best result

= AFoME g2 =otE o5 Al 2380 =3=
== 7|dte] A3UBY 2yl 450 F



Joll

2 & (Feature Importance)S 0t

Random Forest& L}

0, LX|2Fe oteL23 25

LIO
AN —

XGBoost’t ‘d50| @A LtEf

@7/HE)2 2385tA= M R2-Score’t 7t =A

=
e

8

U=

7

=5
=

=
=

243 (670 E),

LHEFRLCE.

T

=0 7t

a7

MKl 2 2 [OF43]0 20|

S2t B0} A7l ¥ BEJH Y s 29102 Lhetyt

Best Model2| B SR E

=
=

EX2F 5 O

_59_



15907HK] S =W [D2441et 20| 3} Al7| ¥ HEot 7t

e QolozZ LIEFRLCE

rol 3=
S A

ERel 1 F2s Ew7|=20 &

%
}>
&

020

010

005

000

Best Modell| = SR E

g o=

CEPNCES

gt

Ll 7

1

A2

[ 441 K

_60_



422 . 42 714 o5 ¥

2 AT0IM Y 1 o5 RYe 2B 2

Of

t&f HIolH

!

SR7E HOoIH, 8

o el 7h4 o, &2 7t4 3 AHefE HOIHE YYo=z RoF LX|2F

o sfeAFol MEXY XX}, BR7} XD olBsts 2O

1

O] AelZ %o AHEE =& HO[HE &2 Al E42 Btgsto 7|& =3
St 73S HIO|EHOA Of2fet &2 M2|E F7tstRULE.

- 710 = #=0| HotE|H HtE  TOfSHK| 9t Ao ERUSICHL
LIoist= Z297F BCH 2N =53 OIO|E oA O] 437t =3HEQ|
SHAE TASHH PAST_SHIPMENT(MMASAMESHEH) HE Ol Bz =7}
Mo

- 3842 Qg AH[XZ =2 FOig Mx 359 Yol otbl O|g|
AHEO| tdE 0|2 FOofsts B97F BeEzR 3859 HO|Ho 35
712 Ol Y=o CHsl 25 12 2tHIAZ AT 2E stE A HHE

- 4% o] JtA  Ho|He  [E25]2F #O| B EZY(LX2F,
SHRARF), XAYSEH, HSZ)O mah MFE FW BAo| o
E a7t ot XS HASHH F=

BNz ¢ HO|H=E Hetsto pH=0{7l HO|F OHEO| CHSH Q%42 [H

34]~[H45]2f ZLCt.

- ¥ dolE: ZE AN, UL HDUhE), dE 5 AWBKG),
SSH(E), W FH BAE), Y Y FHHEH L, BEL DR E)

- =9 E1|0|E1 HdB (X 2F, SFRA2F)| XX 7HE), BH7HE), ZA7HH)

(B 34] =23 =X[2F XX7t o= Ho|H

F=E3H X[ 2F PRICE MIN
PRICE_MI | TRADE.T | SHIPMEN | PAST SHI | TZt PRICE | At3l PRICE | 2% PRI
N OTAL T PMENT _MIN MIN CE_MIN

count 313 313 313 313 313 313 313
mean | 1337.366 | 4131313 | 46215.15 | 178726.3 | 2985.324 3899.892 | 4628.295
std | 1439302 | 5700.7 | 64520.19 | 247977.2 | 2580.264 1611.219 5453.821
min 0 0 0 0 0 0 0
25% 0 0 0 0 0 3000 0
50% 0 0 24.845 2069.9 3125 3875 0
75% 2625 10288 103767.5 | 401449.6 | 4857.143 4975 8400
max 4500 179675 | 206764.3 | 799071.8 | 9357.143 8600 30000
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(B 35] =23 X[2F EH7t o= HolH
= #H T X|2F PRICE_MEAN
PRICEM | TRADE_T | SHIPMEN | PAST SHI | TtZt PRICE | Atat PRICE | E2%F PRI
EAN OTAL T PMENT _MEAN _MEAN CE_MEAN
count 313 313 313 313 313 313 313
mean | 3777.327 | 4131.313 | 46215.15 | 1787263 | 1310642 | 2426446 | 6839.874
std | 4032.567 | 5700.7 | 64520.19 | 247977.2 | 103349 6027.534 | 7694.534
min 0 0 0 0 0 12101.25 0
25% 0 0 0 0 0 19866.67 0
50% 0 0 24.845 2069.9 15484.38 23500 0
75% | 75375 10288 | 103767.5 | 401449.6 | 2093854 | 28252.08 | 12379.17
max | 1148634 | 17967.5 | 2067643 | 7990718 38020 39683.33 32000
[E 36] == X[2F Z|17t o= HolH
£EH L X|2F PRICE MAX
PRICE.M | TRADE_T | SHIPMEN | PAST SHI | TtZt PRICE | Al3} PRICE %FE.‘J PRI
AX OTAL T PMENT _MAX _MAX CEM
count 313 313 313 313 313 313 313
mean | 8507.727 | 4131313 | 46215.15 | 1787263 | 27036.67 | 7588947 | 8684.723
std | 9120.334 | 5700.7 | 64520.19 | 247977.2 | 20331.65 | 34859.52 | 9524.457
min 0 0 0 0 0 26812.5 0
25% 0 0 0 0 0 47625 0
50% 0 0 24.845 2069.9 339375 65750 4400
75% 17875 10288 | 103767.5 | 401449.6 41750 92000 15916.67
max | 23680.56 | 17967.5 | 206764.3 | 799071.8 85000 165000 34500
(B 37] HF=EH =X[2F ZXM7t o= HolH
H =23 _X| 23 PRICE_MIN
CFZF T It S35
ma | e | s | per | & | ol | e | ma | G
MN MN MN MN MN
count | 3130 | 3130 3130 3130 3130 | 3130 | 3130 | 2930 | 3110
mean | 13840 | 38997 | 462152 | 1787263 | 30380 | 55958 | 23199 | 31382 | 34944
std | 14507 | 53745 | 645202 | 2479772 | 33653 | 58757 | 2287.8 | 41218 | 42480
min 00 0.0 00 00 00 00 00 00 0.0
25% 00 0.0 00 00 00 00 00 00 0.0
50% 00 0.0 248 20699 | 25556 | 53000 | 28467 | 00 0.0
75% | 26158 | 9357.0 | 1037675 | 4014496 | 54167 | 101706 | 40647 | 48200 | 76433
max | 42500 | 167480 | 2067643 | 799071.8 | 110542 | 214813 | 73599 | 16000.0 | 15000.0
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[H 38] H==d X223 EF7 0= Ho|H
H+=E= 3 X[ 23 _PRICE MEAN
me | mee | aw | oo |22 L 2%
MEAN | TOTAL MENT | SHPVENT - - - 0 -
MEAN | MEAN | MEAN | MEAN | MEAN
count | 3130 | 3130 313.0 313.0 3130 3130 3130 | 2930 | 3110
mean | 39972 | 3899.7 | 462152 | 1787263 | 12469.6 | 164606 | 122290 | 71037 | 50730
std | 41917 | 53745 | 645202 | 2479772 | 119688 | 165865 | 118259 | 91703 | 60009
min 0.0 00 0.0 0.0 00 00 00 00 00
25% 00 00 0.0 0.0 00 00 00 00 00
50% 00 00 248 2069.9 | 153502 | 190436 | 162625 | 00 00
75% | 79075 | 9357.0 | 103767.5 | 401449.6 | 224355 | 288066 | 220726 | 119600 | 11544.1
max | 113924 | 167480 | 206764.3 | 799071.8 | 400000 | 524930 | 345947 | 309813 | 168333
(B 39] H==d X2 X107t o|&F Ho|H
H =2 3H = X|2F PRICE_MAX
mee | e | aw | o [ 52 AL A5 390
MEAN | TOTAL | MENT | SHPVENT 0 - 0 -~ 0
MEAN | MEAN | MEAN | MEAN | MEAN
count | 3130 3130 313.0 3130 3130 313.0 313.0 2930 311.0
mean | 78351 | 38997 | 462152 | 1787263 | 241416 | 30194.3 | 303987 | 110127 | 61909
std 8107.1 | 53745 | 645202 | 2479772 | 216267 | 30050.8 | 29658.8 | 139251 | 72263
min 00 00 00 00 00 00 00 00 00
25% 00 00 00 00 00 00 00 00 00
50% 00 00 24.8 20699 | 34877.8 | 34250.0 | 38600.0 00 00
75% | 159474 | 9357.0 | 1037675 | 4014496 | 418667 | 559444 | 554533 | 21260.0 | 140389
max | 205158 | 167480 | 2067643 | 799071.8 | 720000 | 84400.0 | 87687.0 | 49114.3 | 20000.0
[ 40] =23 32223 XX7t ol&F HO|H
L3 52 A2F PRICE MIN
PRICE MIN | TRADE TOTAL | SHIPMENT | PAST SHIPMENT | X=X PRICE_MIN
count 290.0 290.0 285.0 290.0 269.0
mean 6515.0 117.6 4659.0 18182.2 27527
std 5722.9 144.6 5961.4 21932.8 2612.2
min 0.0 0.0 0.0 0.0 0.0
25% 0.0 0.0 0.0 0.0 1000.0
50% 6183.3 69.3 2226.9 8645.5 2000.0
75% 10845.6 179.5 7355.8 29397.7 4000.0
max 25000.0 781.8 35133.3 79131.0 14900.0
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[# 41] =38 ot22F BV o= ol

+EH SIRLA2F PRICE MEAN

PRICE_MEAN | TRADE_TOTAL | SHIPMENT | PAST_SHIPMENT | *%&T PRICE_MEAN

count 290.0 290.0 285.0 290.0 269.0
mean 11181.6 117.6 4659.0 18182.2 13578.8

std 8953.1 144.6 5961.4 21932.8 8163.4

min 0.0 0.0 0.0 0.0 0.0

25% 0.0 0.0 0.0 0.0 74333

50% 137734 69.3 2226.9 8645.5 12266.7

75% 17802.5 1795 7355.8 29397.7 20920.0

max 38800.0 781.8 351333 791310 301333

[(# 42] =8 otfL2F X107t o= GOl

+EH 52 A2F PRICE_MAX

PRICE_ MAX | TRADE_TOTAL | SHIPMENT | PAST SHIPMENT | %I PRICE MAX

count 290.0 290.0 285.0 290.0 269.0
mean 16015.6 117.6 4659.0 18182.2 35909.8

std 121124 144.6 5961.4 21932.8 22693.9

min 0.0 0.0 0.0 0.0 0.0

25% 0.0 0.0 0.0 0.0 15050.0
50% 20416.7 69.3 2226.9 8645.5 36000.0
75% 24397.7 179.5 7355.8 29397.7 50000.0
max 40000.0 781.8 351333 79131.0 85000.0

[(# 43] H=Ed 3l22F ZX7t 0|5 HOlH

H$E3H 3t2LA L3 PRICE MIN

PRICE_MIN TRADE_TOTAL SHIPMENT PAST_SHIPMENT

count 288.0 288.0 283.0 288.0
mean 6765.3 101.4 4688.2 18183.8

std 57114 144.4 59723 22005.2

min 0.0 0.0 0.0 0.0

25% 0.0 0.0 0.0 0.0

50% 7126.3 36.6 2516.4 7941.2

75% 117376 155.0 73784 29658.0

max 18113.1 988.5 351333 79131.0
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[# 44] Hl=Ed 2L 2F Fo7t o5 O O|H

Hl+E3H 5l A2F PRICE MEAN
PRICE_MEAN TRADE_TOTAL SHIPMENT PAST_SHIPMENT

count 288.0 288.0 283.0 288.0
mean 11124.5 101.4 4688.2 18183.8

std 91113 1444 5972.3 22005.2

min 0.0 0.0 0.0 0.0

25% 0.0 0.0 0.0 0.0

50% 13716.1 36.6 2516.4 79412

75% 18111.3 155.0 73784 29658.0
max 34400.0 988.5 351333 79131.0

[H 45] H$EA SlRALF

|17 o= HlolE

H=EH 512 2F PRICE_.MAX
PRICE_MAX TRADE_TOTAL SHIPMENT PAST_SHIPMENT

count 288.0 288.0 283.0 288.0
mean 144773 1014 4688.2 18183.8

std 11776.9 1444 5972.3 22005.2

min 0.0 0.0 0.0 0.0

25% 0.0 0.0 0.0 0.0

50% 184783 36.6 2516.4 79412
75% 23051.3 155.0 73784 29658.0
max 55000.0 988.5 35133.3 79131.0
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oy St wX2Fe} StRALT o) FTL AfO|xHE
J1Hg olBcts AES TS ZIHe oot Zeh 7t o5 2ES RN
X9 2K HGEH, HEEH), o5 7t MM B2 HDh, AIAY 2
¢ AFOND, B2 J12 4RO, BFRAD,
12XEHE)E DEfeto] B 187HK ZR0| Thef Hmets S TWICt

O
N M 292 =F2F9 X7t ot ZE oSet 2otz [H46)~
> =

Y 1, A=S MO|xE Y2 7|

[#47], [AE45]~[2&5011 20| YHS 4712 ot SHE 457(171E2), 8
FAWE), 12737HE)2 HUSIACL =3 Heed 25 852t 125 74
= 05 MEL 457 742 oSUS W 950| 7t 0tA LIERL +&
dib HEH 25 52 05 955 ERART 2A7tet a7t 2E M= H
=@, 2aot #HME =220 Ot 0|5 950 O 5t LIEHRLC.

[H 46] ==& =X[2F 7H4 0|F 2ok Y8-4F, £8-4F, 8F, 12F

FEH LX|2F
RMSE MAE Adj R2-Score
Input | Output
term | temn Model | PRICE | PRICE. | PRICE_ | PRICE_ | PRICE. | PRICE. | PRICE_ | PRICE | PRICE
MIN | MEAN | MAX MIN | MEAN | MAX | MIN | MEAN | MAX
XGBoost | 50132 | 15265 | 336047 | 28011 | 77875 | 27201 | 0863 | 0837 | 08%
4 4 R?grdeg?‘ 64393 | 16198 | 319702 | 3536 | 74507 | 22456 | 0785 | 0789 | 0.866
Seq2Seq | 346.64 | 891.64 | 1129.65 | 173.05 | 45659 | 625.64 | 0915 | 0912 | 0978
XGBoost | 72978 | 132124 | 280744 | 490707 | 845672 | 1930.14 | 0661 | 0826 | 0863
4 8 Rﬁ‘”dom 84511 | 15733 | 299740 | 43891 | 84252 | 19442 | 0628 | 0801 | 0.891
orest
Seq2Seq | 47838 | 11997 | 140913 | 27154 | 64211 | 85636 | 0835 | 0837 | 0.965
XGBoost | 675237 | 135235 | 284573 | 389.444 | 919345 | 189637 | 0706 | 0812 | 0876
4 12 R,?Qg‘;? 831443 | 185596 | 322123 | 514122 | 104542 | 217765 | 0639 | 0722 | 0873
Seq2Seq | 338498 | 139601 | 134383 | 18801 | 793342 | 828526 | 0914 | 0771 | 0966
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=@ X225 (Seq2seq)
47 F| PRICE_MIMN ¥ =(input: 4)
test RMSE: 346 646, test MAE: 173.053, test R2: 0.915
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X 54T, 8%, 125

RMSE MAE Adj R2-Score
Input | Output
term | temm Model | PRICE_ | PRICE_ | PRICE | PRICE_ | PRICE | PRICE | PRICE_ | PRICE | PRICE
MIN | MEAN | MAX | MIN | MEAN | MAX | MIN | MEAN | MAX
XGBoost | 562712 | 148218 | 2660.44 | 319377 | 765721 | 158644 | 0893 | 0862 | 0845
4 4 R,?Qrdeg?‘ 681445 | 150979 | 2681.02 | 422697 | 772487 | 144410 | 0681 | 0791 | 0852
Seq2Seq | 274.60 | 86830 | 119890 | 140.03 | 408.59 | 655.60 | 0939 | 0921 | 0.964
XGBoost | 63812 | 163030 | 23917 | 31757 | 854589 | 141097 | 0774 | 0811 | 0905
4 8 Rggrdegg‘ 7726 | 161553 | 244880 | 531345 | 848161 | 136164 | 059 | 0756 | 0873
Seq2Seq | 4357 | 119599 | 16348 | 241.17 | 686.14 | 101741 | 0.842 | 0842 | 093
XGBoost | 720021 | 163032 | 249300 | 38812 | 864516 | 136624 | 0815 | 0748 | 0866
4 12 Rggﬁeg? 575.682 | 174081 | 3033.90 | 309947 | 924432 | 174015 | 0636 | 0784 | 0846
Seq2Seq | 36623 | 929.69 | 182833 | 207.20 | 53261 | 991.58 | 0.886 | 09 | 0909
Hl =3 = X2 F(seq25eq)
45 5| PRICE_MIN ¥ Siinput: 4)
test_RMSE: 274 604, test_MMAE: 140,033, test_RZ: 0.939
A000 4 # —_— real
P E pred
=Tl : i
| | ]
r | |ﬁl i r \[
3000 - 11l A | H
Al q | ! ||
2500 - |I 1 | fLw‘J r-w i .Llﬂ' *"‘l.‘r
= | H R
E' 2000 A | E w
= 1500
1000
— J r
[}
a4 S S | P P | ____ll P |
;18 019 ;20 2021 =2

[ 48] Hl+EH A2 2[%{7F 0= Best result
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PRICE_MAX

10000 | r rﬂ | E
\ ,JI || 1
soon | \ I k I‘U' IIV A'I,M'
., N M
|
e J L4 L A [ = T |
[1F 49] H|&EH 2R 23 B7F 0|5 Best result
Hl=E3H =X 2F(5eq25eq)
45 5| PRICE_MAX OIS (input: 4)
test_RMSE: 1198.901, test_MAE: 655.609, test R2: 0.964
7500 - r 4 E "r‘[
| Lﬂf A , A |
15000 - 1 | (‘ i I| Irl\’rd{ll I
12500 \ | ;U‘U l L
0000 o I\ I
|
o4 AJ \_____J W, | IS | i |
[13 50] H|&E3H A2 2|17} 0|5 Best result
HE HE2 SHRARFOl A|XN7E, "HaOt ZAVHE oFTt ZUtE [E
48]~[#49], [AE51]~[AE56]0t Z0] YHE 4714 )2 5t =HE
o), 8FRME), 1273/ )2 HlustUCt =3 He=2d 25 8Fel 12F
t4E o5g WELD 4F 7142 oE}S I 450| 7t 517 LIEHRC

SEUMHLEH 25 22 0of

wZtet X1t 2EME =0 Tt

FRICE_MEAN

H == X 23 (seq25eq)
47 §| PRICE_MEAMN 0| S(input: 4)

test RMSE: §68.306, test_MAE: 408.595, test_R2: 0.921
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[# 48] =& H

. %E_:!_42|S/ §E1_42|S/ 82|E/ 122|S

4+EH steaes

RMSE MAE Adj R2-Score
Input | Output
term | temm Model | PRICE | PRICE | PRICE_ | PRICE_ | PRICE. | PRICE_ | PRICE_ | PRICE_ | PRICE
MIN | MEAN | MAX MIN | MEAN | MAX | MIN | MEAN | MAX
XGBoost | 300929 | 320853 | 350415 | 1895.16 | 204054 | 217942 | 0795 | 0878 | 0.860
4 4 R,?Qrde‘;?‘ 290600 | 372622 | 529597 | 163800 | 205553 | 278610 | 0679 | 0786 | 0788
Seq2Seq | 135948 | 1545.08 | 214178 | 778505 | 840.005 | 110955 | 0907 | 0951 | 0953
XGBoost | 30508 | 36737 | 393099 | 1987.1 | 22758 | 24711 | 0606 | 0786 | 0867
4 8 Rggrdezg‘ 36183 | 37262 | 529597 | 19776 | 20555 | 27861 | 0524 | 0788 | 0783
Seq2Seq | 20792 | 22601 | 257507 | 12813 | 12952 | 13438 | 0772 | 0891 093
XGBoost | 30099 | 432759 | 465716 | 198097 | 2561.30 | 278897 | 0602 | 0669 | 0799
4 12 R‘;‘Qrdeg?“ 36269 | 4487.19 | 627088 | 1985.56 | 241350 | 3047.26 | 0521 | 0703 | 0712
Seq2Seq | 19042 | 203993 | 367624 | 121952 | 120443 | 2331.05 | 0798 | 0908 | 085
TEF SR L2 F(5eq2seq)
4F 5| PRICE_MIM W= {input: 4)
test_RMSE: 1359487, test_MAE: 778505, test_R2: 0907
[ 7 —_— real
20000 E pred
|'k E
.I { E
15000 | !
| '.H
|/ l
g‘lmm | \
= \ _
3! ‘ \
| .
F v
a \ .| | PN \ oA | .
3:-1é-ﬂ1 2[.‘1é-’.]'.-' 201 é'-".] 1 201 é'--!]? Z:-ZEII---:H 21:-2[‘)-{]? 2321I -01 2‘13!21I -07 2):-2;“-{]1
[1F 51] £EH 5IRAL2F Z|A7t 0= Best result
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T=3 SR 23 (Seq25eq)

45 5| PRICE_MEAMN W Siinput: 4)
test_RMSE: 1545084, test_MAE: 840005, test_R2: 0351
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45 5| PRICE_MAX O = (input: 4)

O -

T=Ed G242 T (ceq25eq)

test_RMSE: 2141 786, test_MAE: 1109.555, test_R2: 0,953
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023-01




[# 49] H==3 St2A

HSEH 3teARSE
RMSE MAE Adj R2-Score
Input | Output
term | temm Model | PRICE_ | PRICE | PRICE_ | PRICE. | PRICE_ | PRICE | PRICE | PRICE | PRICE.
MIN | MEAN | MAX | MIN | MEAN | MAX | MIN | MEAN | MAX
XGBoost | 204941 | 377775 | 349103 | 127296 | 200494 | 201242 | 0842 | 0795 | 0856
4 4 R,?Qrdeg?‘ 226536 | 434985 | 423054 | 128344 | 206595 | 191647 | 0853 | 0792 | 0868
Seq2Seq | 110027 | 222286 | 245386 | 636346 | 105355 | 119501 | 0955 093 | 0942
XGBoost | 226947 | 406754 | 405046 | 145485 | 233867 | 245798 | 0835 | 0779 | 0868
4 8 Rggrdegg‘ 260911 | 422218 | 433460 | 141262 | 222543 | 226848 | 0805 | 0803 | 0861
Seq2Seq | 1597.66 | 306310 | 328056 | 984368 | 179974 | 177421 | 0906 | 0866 | 0895
XGBoost | 243001 | 444010 | 459330 | 154211 | 245631 | 280189 | 0816 | 0722 | 0874
4 12 Rﬁ‘gﬁegg“ 2698.17 | 5306.11 | 432341 | 145299 | 251107 | 216382 | 0793 | 0689 | 0817
Seq2Seq | 148555 | 305058 | 300283 | 832.146 | 1820.80 | 166994 | 0916 | 0863 | 091
Hl3==3 822 F(seqaseq)
43 5| PRICE_WIM U= (input: 4)
test RMSE: 1100.273, test_MAE: £636.34%6, test_R2: 0955
£ —_— np=al
H pred
17500 rb i
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[O2% 54] H|~EH ofARS 2[A{7F 0= Best result
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Hl=z= @ 8222 T (seq2Seq)

4F §| PRICE_MEAN HSHiinput: 4)

test RMSE: 2222 863, test_MAE: 1053557, test_R2: 093
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H =3 5222 T ceq25eq)
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2oz Mdy3 7|Ho] IS E3 B4 =9 T (Feature Importance)S 0}
g =

HRACL g2 7HF o5 Al 238 7[He 2E

A2 Random Forest2Ct XGBoost
7t 4&80| R5HA LEMH D, LX|2F = H=2d X0 A4 7|2HE 4F(1
), £8 7|1t 4FaNE)E HEG 2 [ Adjusted
R2-ScoreZt 7t =A LtEtL, 6% =
), £8 7|12 4FNE)E HHG
R2-ScoreZt 748 =7 LtEFREC,

=XI2F 7t 0I5 Al 7HE 248 458 B0 B¥o| ¥4 FRES 159
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Abstract

The primary industry scale in Jeju island is 4.2249 trillion won, with
agricultural incomes accounting for 1.7 trillion won (40.3%). Despite the
unique characteristics of being surrounded by the sea, agriculture has a high
proportion in Jeju, and citrus fruits account for over half of the agricultural
imports, generating 950.8 billion won (55.92%) in revenue. Therefore, the
stabilization of citrus production and supply in Jeju is an important topic not
only for producers but also for various stakeholders such as distributors,
consumers, government, and academia. While there are numerous research
papers on overall crop production or productivity related to other fruits, there

is a lack of analytical studies using artificial intelligence to predict shipments
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and prices for open-field and greenhouse-grown citrus, which represent the
majority of Jeju's citrus production. In this study, we aim to develop
shipments and price prediction models for open-field and greenhouse-grown
citrus by referring to techniques from crop production and price prediction
research papers and tailoring them to Jeju's citrus. Various factor variables
are utilized for citrus shipments and price prediction, including market
volatility, cultivation environment (temperature, humidity, sunshine duration,
precipitation, snowfall, etc), demand and supply of competing fruits, and
other factors. In this study, we analyze various domestic and international
factors that are correlated with changes in fruit shipments and prices and
design a model that predicts the shipments and prices by using each factor
as an independent variable over time. Domestic factors used in this study
include citrus shipments, price status, weather information, and holidays, while
international factors include imported fruit data of competing fruits. To select
the optimal prediction model, various time series models were compared and
analyzed. In order to improve the prediction accuracy, deep learning-based
LSTM, Seq2Seq, and Attention-based models were utilized to perform citrus
shipments and price prediction, and the prediction accuracy and stability were
evaluated. The results of this study are expected to confirm the importance
of factor variables that influence citrus shipments and price prediction and
enable the simulation of shipments and price scenarios by adjusting the
window size of various time series models. By comparing and presenting the
results of shipments and price prediction models based on deep learning, this
study is expected to contribute to research and practical fields related to the
efficient operation of the agricultural market and maximizing the benefits of

agricultural producers and consumers.
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