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Abstract

This study aims to refine the forecast model for Korean cattle supply and demand amid concerns
about price drops due to a steady increase in Korean cattle breeding. Also, our research aims to
contribute significantly to refining the identification and analysis of the breeding and slaughtering
status in the Korean cattle industry.

This study established a ‘mid—-to—long—term forecast model for Korean beef supply and demand, far
different from the previous ones by using slaughter rates instead of the number of cattle heads. In
addition, the model successfully reflects concerns about farmers’ risks and structural changes in
the current Korean beef breeding structure. As a result, the model we devised through our research
will make it easier to forecast farmers’ mid-to-long-term breeding intentions and the
supply—demand status in the Korean beef industry.

* This study is an excerpt from Jeon Sang—gon and Park Dong=-joo's paper "Refining the Korean Beef Supply and Demand Model
Using Traceability data" published at the first Korean Beef Supply and Demand Prediction Model Competition co-hosted by the
Korea Rural Economic Institute in 2021.

** Professor, Dept. of Food & Resource Econ., Inst. of Agri. & Life science, Gyeongsang National University, Corresponding author.
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SHA 92 -0.149] gro =, a4 Tull7FA T 7ol 1%5HlA F-9J5HA] 0.959(&84] 1.06)9]
FOo g A7 A o7 ARSI 4 Buj7bA 9 #Slr A9 thE-E A4 Euj7HE ol v E L, &
Aol kA EEETO] 1% 7RSS A Bui7HE S 0.14% shdohs 20 R 4= i

LA ClA BE 4 a2 AR GA R dofol a 7HA T FofR] 7HE o] FRFE ul A
o} =4 ARZ7HA(PRM, (I 8))2 AR 7HE (PWM)T §-2l55 1%5 A 21511 0.172(FH3 4]
0.6: SAZuj7}Ao0] 1% HE f =4 A 7182 0.6% Wshe] A2 A= o] 9, 14] o4 T+¢-
FAFS(COWM+COWMT)RR= 94 10%5toll A f-2JskA /941 -0.059] TA ) e Ao &
= A} 50 AR ZHA(PFCM, <E 9))2 =4 T (PWM)T 2152 1%l A -2t

A 0.096(F/94] 0.57: F24~ T 7FA 0] 1% W wf =F0FA] 7HE2 0.57% H3hH ] BAR AZ= o]
AL, TFESFS] ZA(SC)oll whet EAREH|F 0] 7oL 7HE Aol A S0l A F47t B of] H]
3 FastaA SobA] 7HE A5Al7lE 9T ottt o] IHSC*PWM)+= 0.019(8H84] 0.12)9)

2 ROFE 1%5101A F2otA A=A, 14 B]eE ghe- 5ol ] F=(CALFM)<HE o5

1%3to A §-2J5HA] BHAdA] -0.229] BAOf| U= A2 4=t

A ClA BE A T2 AR GA R doiot ha AT ko] 7HE o FRFE vl
T} 4 AR Z7FA(PFF, (& 100)2 GATwi7FE (PWE)T -R-2J4=3 1%0toll Al f-2J51HA] 0.235(8H A1
0.67)9] A= QA= 0] 1, 14] o T8 AL F(COWF+COWFT)2h= F24=E 1%5tolA &
OJstA &/ -0.089] TA A Q= Ao FAE AT SR AAZHA(PFCE, (& 11))E F4ke
i 7HA(PWE)I} G253 1%5toll4 821514 0.069(8Hd 2] 0.38)9] #AE AAE o] et F2310]
FA(SC)oll whet GeakEH|Fo] F7HokaL SolA] A7) thgth ofgko] AAHA A 744 Y] 45
o2 ojojF{r}. o] AIHSC*PWF)= 0.008(£HdA] 0.05)9] #oZ |-9l=E 5%stollA F-2J5tA 573
=R, 1A] v]eE §R- EotA T (CALFR) I /24 1%0tlA §-9JsHAl ©4d2] -0.259] A
o = AR FA=U

s b



32

SZZH Hasd Mz

H 4. S0IX|E4H2(BR) HE WA £ A}
TE Az Bt BEQX t SHZ p-value
C 0.517 0.088 5.87 0.0000
PFFR(-4)/PFCF(-4) -0.023 -0.08 0.005 -4.93 0.0000
SC(-4)*PFF(-4)/PFCF(-4) -0.026 -0.09 0.005 -4.84 0.0000
CVPFF(-2) -0.206 -0.03 0.084 -2.44 0.0175
BR(-1) 0.364 0.36 0.108 3.36 0.0014
R? 0.91
T 5 IAALACZE(RSCOWF) SHEfHMHAl =4 Zn}
TE Az EtMX| BEX t SHZ p-value
C 0.003 0.014 0.23 0.8152
PFF/PFCF 0.005 0.05 0.004 1.55 0.1274
SC*(PFF/PFCF) 0.016 0.18 0.005 3.23 0.0020
FEEDP/PPI 0.005 0.08 0.004 1.22 0.2265
CVPFF 0.046 0.02 0.052 0.87 0.3868
RSCOWF(-1) 0.662 0.66 0.077 8.56 0.0000
R? 0.96
E 6. $2 TIH7HA(PWM/PPI) &4 £ 21t
TE Az EtMX| BEQX t SA p-value
C 152.6126 25.78110 5.919553 0.0000
ASM*MWT -1.63E-06 -0.59 1.46E-07 -11.15208 0.0000
RG2*ASM*MWT 3.42E-07 0.06 9.85E-08 3.470367 0.0009
RGNI/APOP 1,5501.79 0.66 3772.360 4.109308 0.0001
DS1 7.905588 0.01 4.057273 1.948498 0.0555
DS2 -18.90215 -0.03 4.071152 -4.642949 0.0000
DS3 -14.79955 -0.02 3.862709 -3.831391 0.0003
R? 0.63
7. %A TO{7HH(PWF/PPI) g4 =3 Zu}
TE Az Bt BEQX t SAH p-value
C 14.173 10.838 1.31 0.1954
ASF*FWT -4.78E-07 -0.14 0.000 -5.64 0.0000
PWM/PPI 0.959 1.06 0.056 17.22 0.0000
DS1 1.853 0.00 1.142 1.62 0.1094
DS2 -7.133 -0.01 1.622 -4.40 0.0000
DS3 -7.097 -0.01 1.503 -4.72 0.0000
R? 0.93




E 8. A AX|71Z(PFM/PPI) &4 £X Zn

7= % EHEX| BZEQXt t SAE p-value

C -1.171 4.834 -0.24 0.8094

PWM/PPI 0.172 0.60 0.026 6.57 0.0000

PFM(-1)/PPI(-1) 0.470 0.47 0.063 7.42 0.0000

COWM+COWMT -4.66E-06 -0.05 2.72E-06 -1.71 0.0915
R? 0.83

E 9. £80tX| LX7k(PFCM/PPI)

oo

1 23 2}

7= % EtEX| BZEQXt t SAZ p-value
C -0.277 2.230 -0.12 0.9016
PWM/PPI 0.096 0.57 0.014 6.84 0.0000
SC*(PWM/PPI) 0.019 0.12 0.002 7.99 0.0000
PFCM(-1)/PPI(-1) 0.544 0.54 0.055 9.97 0.0000
CALFM -1.59E-05 -0.22 3.45E-06 -4.60 0.0000

R? 0.95

H10. 24 AXIZIZ(PFF/PPI) 82 £ 21}

T2 A= ErEX] BZEQXt t SAZ p-value

C 1.215 1.710 0.71 0.4797

PWF/PPI 0.235 0.67 0.009 27.34 0.0000

PFF(-1)/PPI(-1) 0.383 0.38 0.025 15.55 0.0000

COWF+COWEFT -3.24E-06 -0.08 6.52E-07 -4.97 0.0000
R? 0.99

B 11. 20K AX|7H(PFCF/PPI) 34 28 21t

T2 A= ErEX] BZEQXt t SAZ p-value
C 2.198 2.491 0.88 0.3808
PWF/PPI 0.069 0.38 0.016 4.30 0.0001
SC*PWEF/PPI 0.008 0.05 0.003 2.62 0.0110
PFCF(-1)/PPI(-1) 0.737 0.74 0.039 18.75 0.0000
CALFF -1.85E-05 -0.25 3.94E-06 -4.68 0.0000

R? 0.95

2 Aol JidE SA47] e ou AY 2P dSY AFE ol By dd WEE o
(MAPE: mean absolute percent error), B+t A& WEE 2XHRMSPE: root mean square
percent error), H|Q 9 &5 A5 (Theil's U: Theil's inequality coefficient)& AF&5}0] A2 H|
WSFHFTHCE 12)). B7H 7102 A%H 37 S SA TR0 IS 2A 7] dizo] A&
gt A& @219] At A Q] 271E &7k ol EF = ARSE L Qltt. AEiE 37HA| 9] A58 43
WS ARESHe] 20029 1/48771~2020E 2/4271°] WSt #2322 tog S92 AESIT 2
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3B IS 45K 7 28-S UE= RMSPERF MAPE= B7HE T} gho] 2245 o549 4
E7t et A yERdT W, HA ) 15 Al 03 1 Ael9] g 7HAA HleH], AiSAIeE A

SA7F s 22 4% 09 %= 27 =L, Alsegtol 2 Y dSEo] ol g 4+ Sl

o
2
[N
N
o
&

vy dEA, v, =454, n

A7) BY9] &8 AS 27}, in-sample test?} out-of-sample test®] Z3}x]of tjgt RMSPE
ot MAPE+= thzF @2 ¢] 10% WelofA al&elo] U] k&S & & UL, HYY Exts As
(Theil's U)= Hi=F 0.1 olstoix] HFPOEA AFo] & ZAVL e Zo=® wadth ot
out-of-sample testoA] F£8 4Rl FUAEZERSCOWE) Y] 227} 16%H = A Yerth 1
ol oA = AR 571 1o WhE AHA7H St o R dAESEo] S Ao R 4 E
Ao, AA| FRNME RS/ AYGS} 7SS AR JA o] ul- A A A FES 1L
2] 24 Al UERE7] 2ol

(I8 32 2H, 3471 29 g A L339 o4 A W84 23z =29 & gEEA)% 4

AAEZERSCOWR(&E) Y Mol AME)S T2 Heksto] Alikgt ke AR T 9 “EotA]
T of) o] AAX9} BY 9] gHES TAISkoto] v e Bkt gk AR FE B, AA|A|

A7} tha AA YL Qlvk. SEHE Y o g FolrHe gl AN &Rt
21 2002~2003 o) FoFA[EAME(BR)S AAIXEHT 23 ZUALEZE(RSCOWE)S AAIX| Het
A o] =o, o]2|gh 2yke] @A/t A o] ApH o g FHH ARSTLT AR ET AX Ao
o} ol AP A Bl tigt ' FAXP(QAEA) S oHA] G2 A0, AA| BES -850 Glof

A A2 277 249) 3o el 48] 2o 2P| HY=E FYAD 5 ek BT,

Y
:Cl)g
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O AATLE AE A AL HEsiA T A EEET ol EARgo = o3t A E A WA g
2] ol &(F)9 /Mol 73t g2 BTN E ARSol AR Heet 4 x| eF AR 7He] A
A QA7 A sk= S k. o= &(E)Y gl 7123 BP9 24 Aol 7]Qlok= ©lol=t
I E 5 Qlok ot 7]E9] B0 B of7|oflA e Ry BARtH, Bt Z5et 57He] W4
e} 1o mhE A A okl & 9lo et weE

O 12, 2 SXMHINMA &8 HZS A}

o o | o = | =
In-sample test Out—-of-sample test
N (20023 1/457|~202043 2/457)) (20204 3/427|~2020 4/4271)
MAPE RMSPE Theil's U MAPE RMSPE Theil's U
(io}gR%”%) 4.3% 5.7% 0.03 6.4% 6.6% 0.04
(i) 9.6% 13.1% 0.05 16.3% 16.4% 0.07
G Tr7ta) 8.3% 10.0% 0.1 5.0% 5.2% 0.05
(¢;¥%}ﬁ) 6.9% 8.4% 0.08 8.4% 8.4% 0.09
PFF % 8.8% 0.09 1% 7.9% 0.08
(4 A7) 7% 8% ~ T % '
PFCF . . . ]
(G0t A1) 11.0% 14.0% 0.13 12.4% 12.5% 0.14
(AAT&AW;:) 9.2% 11.5% 0.11 6.4% 7.6% 0.07
PFCM . . . .
(obd SHHE) 8.7% 10.7% 0.09 10.8% 11.1% 0.13
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PECF(4&01X] AXI7k2)
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4,000
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3,000
.60 ¢ 2,5004 f
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1,500 4
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1,000
-45 T T T T T T T T T T T T T T T T T T 500 T T T T T T T T T T T T T T T T T T
2002 2004 2006 2008 2010 2012 2014 2016 2018 202C 2002 2004 2006 2008 2010 2012 2014 2016 2018 202C
——BR — BR_F —— PFCF —— PFCF_F
A Al 74 OFA A 74
PFCM(=&0LX| AHX|7+2) PFF(fA AX|71H)
4,500 6,500
4,000 6,000
5,500 -{
3,500 b
5,000
3,000 d
4,500
2,500 f
od 4,000
2,000 N 3.500 4
WA
1,500 T T T T T T T T T T T T T T T T T T 3,000 T T T T T T T T T T T T T T T T T T
2002 2004 2006 2008 2010 2012 2014 2016 2018 202C 2002 2004 2006 2008 2010 2012 2014 2016 2018 202C
—— PFCM —— PFCM_F —— PFF — PFF_F
A [e]3
PEM(34 AHXI712)) PWF(2 Z0712)
6,000 18,000
17,0004
5,500
16,000 -
5,000 15,000 -
14,000+
4,500
13,000 )/
4,000 ° 12,0004
11,0004
3,500
10,0004
3,000 T T T T T T T T T T T T T T T T T T 9,000 T T T T T T T T T T T T T T T T T T
2002 2004 2006 2008 2010 2012 2014 2016 2018 202C 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
—— PFM — PFM_F —— PWF —— PWF_F |
A ==
PWM(s=4 T0H7tA) RSCOWF(ZYAEZE)
22,000
20,000
18,000 -
16,000 -
14,000
12,0004
10,000 T T T T T T T T T T T T T T T T T T -05 T T T T T T T T T T T T T T T T T T
2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2002 2004 2006 2008 2010 2012 2014 2016 2018 202C
—— PWM —— PWM_F ‘—_ RSCOWF —— RSCOWF_F
11e) HE=E A ar A A
SR MAF4 61M| 0|2t S0tX|F4
3,600,000 1,000,000
3,200,000 900,000+
800,000 -
2,800,000 -
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2,400,000 -
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—— TN — TN_F| —o— NCALF —— NCALF_F
= h= P le) I o A = h= P It o = Z] ©
T FEHSFYOR 379 A2 AAX o1, JEHSFTE_FE H7|H A2 FHA4.
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