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ABSTRACT

The aim of this study is to develop a prediction model on pork supply in Korea
using several machine learning methods. Factors affecting the amount of pork
supply were classified into two groups; stock and production. Data collection
and feature selection were performed based on this classification. Instead of de-
riving an optimal set of features for each model, stepwise selection was applied
to a multiple linear regression model to unify the subset of features that were to
be used in training for each model. As a result, 3 out of 8 features that were clas-
sified in the stock group, and 5 out of 18 features that were classified in the pro-
duction group were selected. A total of 8 features were used to estimate the
amount of pork supply using decision tree, artificial neural network(ANN), and
support vector regression(SVR) methods. The performance of each optimal
model was compared, and the results indicate that the feature selection method
used in this study was not significantly effective. However, results showed that
the decision tree model using the data set after feature selection showed the
better performance than when using the data set before. Also, the model with
the best performance was found to be the SVR model to which data before fea-
ture selection was applied.
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2.1.1. YAHEAYF - (Decision Tree)
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UTHSon et al., 2004; Ahn and Lee, 2009). ol w2}, FZoli= SVMZ &-83F thafet
AF7F AP Ao FARF, A4, F7HS SollA FHold Lutst 52 H 2o
2 e
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39 2] e-FHE £ATF(e-insensitive loss function)E =Yg AZE HH 3|4
(support vector regression, SVR)7} 54t tHVapnik, 1998). SVROA| &= H|AE
A ZAE i85t flsf HlolElE 2AHEe 4 S22 t-S L, A3y e A
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H 3. ©H| Hloly 7|=sAZ
28 4y Ba BF BEEUA} 23t 2583t
- s 144 189788.93 62850.76 99803.17 379520.33
- ke 144 64336.41 36631.68 18473.9 170730
= 144 6.45 3.43 1 12
MXI7tA 144 341.75 77.71 185 581
st 144 4163.19 892.18 2538 7165
Xz AHIXH 144 1782.55 248.54 1292 2460
CHRIZH7 HA 144 5156.57 823.89 3302 6983
CPI 144 94.50 7.85 80.013 105.65
FPI 144 92 13.01 68.772 115.2
GNI 144 2927.76 534.37 2069.984 3743.5
- At 210 68784.33 13592.45 40684.28 100450.28
= 210 6.59 3.45 1 12
ENSES 210| 9843409.97 1012073.7 7036116 11712607
EMNEFS3 210| 9814453.16 1005309.92 7036116 11712607
EMNEFH06 210 9781053.31 992005.06 7036116 11712607
FA4 210 3028770.32 317092.08 2149439 3660284
FA6 210 3021473.67 3022738.45 2149439 3660284
£B.2 210| 3045382.74 285300.37 2079354 3598490
B4 210 3040849.96 283332.43 2079354 3598490
PO o 210| 2740878.50 378759.76 2003077 3374192
F=C.2 210 2731527.80 378014.97 2003077 3374192
=D HH| 210 103650.17 19096.62 70769 144370
FD.UA 210 93766.53 16501.98 65885 127731
FD.2A 210 9883.63 5287.35 2890 24950
S4B TR 210 908447.64 56037.64 688023 980577
FEUA 210 887688.74 54678.73 672289 961839
FEA 210 20758.90 4732.90 15698 34355
HIAX|=ZH| 210 8148.77 2018.27 4217 10984
L 210 0.24 0.43 0 1
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Xjy Xoyeery X5 m18)- 7 El] X;y Xoyeery X9 m) (15 LSTR. ST Xs. g
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e H A
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WAl F Yol AFRE= HMAE0] thol7} Ato]gt AL sHEE 13 o] o] A5hE &
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olo], uPHE 2 w22 thoFstA| WA A 7 T8 glo]E 2 sl
B o] tigt §HAl S 2*Hroot mean absolute error, RMSE)2} HA#EAZE2 A mean
A

absolute error, MAE)7} 71 2h2 2 A 9] 23S 53t AHEAUER BgL2 wat 4

=

18313, % Hlo]

5 (xval)et 54 Wi (cp)E, AZE HE 37 ZF2 Clcost)2F YA E(epsilon)

o
& 24U, ATAFF AL 2950 AA5E 32 1YokT 2 59 T RS 2

3.1. &3 dH

(B D (E 5= ALTH dFS S5 st 449 4 S 1Az 7
gk Adpolnt. AT 5] et Wias S AgE Haes2 E, AR7H, =74, GNIOJ

o S 239 ACIE -663.520|c}. A4

L.
ST, FAGTS6, FFA6, F4B.4, F4C, F4D A, FLE A, F4E.H 0l
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A744, =i7H4, GNI, 4
ot o|FA HFH oz AdeE W 29k HlojH e ‘7‘"334' qESS

P 2~
=T, AL, T

C. F5EAA, T5

el =lof gick,

E.9F70]

A3

A

AFE FE I E 80

H4 MO D0 1R 54 ME] At
e 28 —
ARI742, 047, ABIXEZ 2, CHRIRZ 12, CPI, FPI, GNI, & -657.84
AR|742, EOH7H, CHAIKZ L2, CPI, FPI, GNI, & -659.6
AX|7424, 20471, CHRIREZ 1, CPI, GNI, 2 -661.33
AR|7424, 047, CHRIRZ 12, GNI, & -663.16
A7V, ZO047H, GNI, & -663.52
B 5. Qi D0 1R &4 ME At
s 8 LG
BASTS, F4C, F4D. Wﬂ D.2%, 0. #%d. SHEHH|, FREYH, FRELA, 080,07
ZMNSFH3, BMSFS6, A4, F2A. B.2, ¥4B ,TTC 2, YR|2H|, ¥, HEUM '
EMSFS, F4C, T4D.HA|, F4D.YH, F4D.4%, FREHH|, FREYH, FRELA, 982.06
ENST4 3, EASFL6, TTAA, S4A6, £4B.4, £4C2, Ho@xlﬁm, o, B '
EMSTFH, F4C, F4D. Iﬁdl S4D. A%, F4D. ”\%d, SAETH|, FAE U, FAE LA, 98405
SMSFH3, BMSFH6, TRAL FHA6, T4B4, T4C.2, YR 2H|, & '
EMSTFH, F4C, F4D. IWI 2D. 27, $¢D 22, FRE TR, FHE LA, FAEA, 08577
EASEA 3 EARTA G, FAA6, F4B4 FAC2, dolXRH| Y '
EANSFS, F4C, F4D HA|, F4D. 05’1 S4D.AA, FAEHA, FHEAH, FHREAH, _987.49
ENSE4 3, ZAISES6, S4A6, T4B.4, Wolx|2H|, ¥ '
EMSFS, F4C, T4D.HA|, F4D.YH, T4D.4%, FHEHA|, FREYH, FRELA, _989.05
EAIRT4 3, EABFA 6, SAA6, F4B.4, '
ENSEF, & F4C, 74D, A, F4D.YH, F4D.4A, FHE TR, FHEUH, FHEA,
‘é? |"-‘c=>‘|"||:‘A A6, TTB4, Cé _99053
%Ar%% F4C, F4D.HA, F4D.YH, F4D.4A, FHETH|, FHEUH, BARFS6,
A6 I:AB4 2 _99151
TT Y, TT LS, =2
EMSTH, F4C, F4D.HA|, T4D.4%, FHEHH|, TREYUA, BARTS6, FHAS6,
Capa 2 -992.17
TTh.Y =2
EMSTFH, F4C, T4D.HA|, T4HE TR, FHE.UH, BAISFS.6, T4A6, T4B.4, & -993.66
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13| SME 23 0152 23| L+EE e
H 6. 22t &9 M= 21t
w4 Xt Acl
AP 2, EI712 2, ONI, BAST4, F4CHY, F4D. B, S4EMH, FHE% 5037
SAIBTA6, FHA6, T84,
AP 2, EI712 2, ONI, BAST4, F4CHY, F4D. B, S4EMH, FHE% 156,26
EAST46, THA6, T84
LRVIA2, SUPHA 2, GN| BAREA, RACHE, DT, FHETA, THELR FHAG g5
S48,
HRPIA.2, EI717.2, GNI, BAIST4, FA0HY, F4D.HA, FAEMH, FRER, FHA6 ~7605
MRPI.2, E0714.2, GNI, BASTS, SA0KY, SHETH, FAER, FHA6 ~761.81
B7. &8 U8 = TH HOH 74
e el i 413
333 £ SRID| bt K, $el
MR 2 1,00084/110kg VN X S L R A1
0171242 2/kg, X% 2hE X F= R W =01
GNI o=, ot ¢ 1019 20l S45
EAST4 UM A3l 2E SiRIo &
FHA 67HE X LA A3t 27HE Dlet B2 ShRIe) 4
F4 ofe) SO MS3H4-67B SRS 4
FAEHA SLOIA St S 01y B2 §iXI9) 4
FAEYH Lo A3t 87 014 B2 SiX 3 sl ¢
B8 £ U8 = TX| HOH 7| =SAZ
e 25 BFU BEUA B3t 258t
sed 144 189022.49 62395.93 99803.17 379520.33
MX7HA.2 144 341.67 77.98 185 581
017122 144 4163.08 895.30 26538 7165
GNI 144 2932.61 530.85 2069.98 3743.50
ENEES 144 9892431.41 1063066.39 7036116 11712607
FA6 144 3029770.29 319883.32 2149439 3618510
F=C 144 2771251.04 371810.39 2003077 3374192
S4E A 144 906049.98 64566.98 683023 980577
SEA 144 886539.80 63471.40 672289 961839
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3.2. B3 84 U0l
3.2.1. 94
AR S o] &

107441, cp(F3Hg WA )

AYE(Decision Tree)

EEERELE

TE517] Y8f xval(@ 2 A5
0.001, 0.01, 0.1, 12 243} 3 minsplit(*e =0f EA) 5|

TE 15H

or SH 2 B2 A)E (2] Zol)*0.052 LT 1 AT xvale] 10, cp7}0.00191
90 71 @27} e AoR vekhch. £4 A9 A dlole e} &

&4 AY 5 gojelg 7t
7} mogof 285 A3}, RMSEQF MAE B+ &/ A8l & Hlo|H & 283t o] o @& A
o2 YerT
H 8. QAHEANLIR 20| B4 Y 85 HuW(&H MY = H0|H XE)
=D
RMSE MAE
xval cp
1 0.001 0.06570 0.06570
10 0.001 0.04965 0.03920
10 0.01 0.05418 0.04211
10 0.1 0.06042 0.04464
10 1 0.08333 0.06981
B9 MAHUT Do 4 HHH ds Hluw(Sd M8 M H|0]E XE)
E3nEs
RMSE MAE
xval cp
1 0.001 0.05158 0.04080
10 0.001 0.05093 0.04053
10 0.01 0.06042 0.04464
10 0.1 0.08333 0.06981
10 1 0.18930 0.16258
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TR Tuj7Eo] 7MY & S8 E UBUH AX7HE, £4C, SAS T, F5A6, F
$EAA, FE YA, GNI €02 $95 5 Holt
ojuf &/ A& T Y] FoE +97HFEH AS SIS 4= Q1o ol= JAEF R
o] glolE7t 251t AT U] AAZ Q] o] EEbA] 7] dizoth

= 2= g
AxI7H 2

AE|7HE 2
2H|AZHE 2
Z0i7H 2
E_"\_D A?‘{
e e e e
EANSES
£4C2

GNI

F4C
2HIRHA BB E7R 42
S
E3A4
CcPI2

4D A
tkréw’:——’r— 6
FTAL
TTE +3H
SEFA|
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FB2
ESEYUH
S84
FMNEES3
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9.677
9317
9.226
2.088
7492
7.369
6.444
4818

12

11.040
7.800
7.527
6.896
5.707
5515
4.002
3.668
3.665
3531

3342

3.336

3.245

3100
2,675
2.663
2238
2221
2.060
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1.809
1499
1462
0938
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ors o
HXLY| 52
2| o 24X = S: 215
I8 3. AAZELR 2 AlZfet
GNI<0.6618
‘ | ‘
GNI<0.4653 GNI<0.9849
1 1
GNI<0.1955 AMX|7}A.25>=0.1768 GNI<0.9386 tX|7}4.2>=0.2601
4Hx|7+#4.2>=0.1338 GNI< 0.2909 EAEFF>=0.5921 EANEFF>=0.7109 S <0.8968 HAIRE$>=0.9577
| |
0.4054 0.9808
EAIS54<0.03142  AX| 74 .25=0.2955 SAEFF>=0.8968 AFX| 7425 20.6187 £4€<0.9093
| I
002972 0.1342 1434 0.3482 0.5033 0.7828 0.8503
x| 77.2<0.4861
01214 0199 02671 033 03991 0.4956 05503 06221 0.683
04376 0.4965
CP1.2<98.94
FP1.2<91.35 CPL.2<104.2
| |
EMSF+.6<9.038¢e+06 2H|X}712.2>=1706 2H[Xt74H.2>=2150 F+C>=3.25e+06
F7C<2.604e+06 EASFEF<8.511e+06 X 74225 =255 TEEd <05 CHHITH7HA.2 <5532
1 I
1.099e+05 2.119e+05 2.797e+05
=07} H.2<4089
1.344e+05 1508e+05 1.594e+05 1.0799e+05 1.924e+05 2.132e+05 2.564e+05 3.323e+05 3.741e+05
FHA4<3.227+06
2.129e+05
2.308e+05 2.528e+05
EN
dlole} 2-8(5)), 44 A5 A dlolel 28}
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3.2.2. A-FA1 A" (Artificial Neural Net, ANN)

o]-gsto] 29| Ligg =& A3l 2495 M-S 37/h = Ast
2t 59 k= AE UIRE 1070714 Atz 225k, E3E, stepmax(Zd &9

$)E 1x10° threshold(th FH o= Antsl: A))S 0.12 1At 1 A3}
2 7249359 =E )5, 3, 119 B9l LAV 7S W2 A o2 UERET £/ A

T

A wlo|E 9} 44 Ae A vlo|E S 17} wgo] 283 Ak, RMSES MAE 25 44 Ag
A vlolE & M 83 Byo] § e Ao ekt

A=/ E
- = = RMSE MAE
H124= 2242 H3=24=
1 3 1 0.09084 0.06904
3 1
5 3 1 0.05252 0.04036
3 1
10 3 1 0.08909 0.06552
5 1 1 0.06879 0.05047
5 2 1 0.05789 0.04601
5 3 1 0.05252 0.04036
5 1
10 1 0.08240 0.05661
3 1 0.05252 0.04036
5 3
5 3 10 0.09275 0.07459
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H10, QZAZY DO UE T 4 A Hlm(&A Me H BlojE Xg)
L s
= Z - RMSE MAE
A 1245 M2 245 M3 245
1 3 1 0.06185 0.04864
3 1
5 3 1 0.04988 0.04050
3 1
10 3 1 0.07811 0.05502
5 1 1 0.08373 0.06273
5 2 1 0.06766 0.05070
5 3 1 0.04988 0.04050
5 1
10 1 0.07870 0.06501
5 3 1 0.04988 0.04050
5 3
5 3 10 0.07107 0.05619

3.2.2. X E ¥ 3]9(Support Vector Regression, SVR)

A E e 39 S o]-8oto] Ao HYS =E5H] Al cost(@A S WAIsH]
A3t Z)E 05-H 500714, epsilon(E4)& 055 17k 245192, gamma(dd
ALt e Aol 875 Eg)e Hapo] Aol wet A E = 725 ARSI L
AE &4 A9 A go|HE ZE3 XY A= ‘gamma=0.0278, cost=32, epsilon=0’
1 Aol A7F 7 B2 AL E UEon, &4 A9 3 HolEE 483t P =
‘gamma=0.125, cost=32, epsilon=0.2"%1 Ao 227} 7H¢ ¥ 2o &2 Yeyt &
SF, RMSE®F MAE 27 $249] 3971 B W 2102 YEbgt
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H18l si2 23 050E 270 =gl S
M) M)
77 4. HEE HEf 317 D3| XEs MHH M5
500 500 0.025
0.020
0.015
4 300 + 300
<§ 8 0.015
200 0.010 200 0010
100 0.005 100 0.005
00 04 08 00 04 08
epsilon epsilon
&4 A" T old AE(Q), 4 A" A HlolE A-8(2)
H10. MEE HH 3|7 ZYO| xH4 AFE ds Hlw
=04
H|o|E 712 - RMSE MAE
gamma cost epsilon
&4 8 S H0|E 0.125 32 0.2 0.05305 0.04220
&4 Med M H|0|E 0.0278 32 0 0.04305 0.03221
13 5. ME H|O|E0f| ME MEE HE] 3|7 2[X 29| g5 H|u
© ®
o o
© @«
- £
o~
o~ o
(=)
=]
o
33¢ z3d
F &4 A9 & glo]g A&, gamma=0.125, cost=32, epsilon=0.2(%)

as
=5

A el A dlolE] F&, gamma=0.0278, cost=32, epsilon=0(2)

)\p E)\p

2T E= CPI7F 7HY 2 5955 YEHW Y FPI, GNI, SAM-F

T\,

2, 7B.2, F
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