"d Korean Journal Of Agricultural Science

L)

Check for
updates

& OPEN ACCESS

Citation: Han S. Evaluation and estimation
of the number of pigs raised and slaughtered
using the traceability of animal products.
Korean Journal of Agricultural Science 49:61-
75. hitps.//doi.org/10.7744/kjoas.20220004

Received: December 27, 2021
Revised: February 23, 2022
Accepted: February 23, 2022

Copyright: © 2022 Korean Journal of
Agrcultural Science

This is an Open Access artide

BY NG distributed under the tems of
the Creative Commons Attribution Non-Commerdial
License (http: //creativecommons.org/licenses/by-
nc/4.0/) which permits unrestricted non-commerdial
use, distribution, and reproduction in any medium,
provided the original work is properly cited.

MANAGEMENT&ECONOMICS

Evaluation and estimation of the number
of pigs raised and slaughtered using the
traceability of animal products

Sukho Han'

Department of Agricultural Economics, Chungnam National University, Daejeon 34134, Korea

"Corresponding author: shohan@cnu.ac.kr

Abstract

The first purpose of this study is to evaluate the usefulness of pork traceability data, which
is monthly time-series data, and to draw implications with regard to its usefulness. The
second purpose is to construct a dynamic ecological equation model (DEEM) that reflects the
biological characteristics at each growth stage, such as pregnancy, birth and growth, and the
slaughter of pigs, using traceability data. With the monthly pig model devised in this study, it
is expected that the number of slaughtered animals (supply) that can be shipped in the future
is predictable and that policy simulations are possible. However, this study was limited to
traceability data and focused only on building a supply-side model. As a result of verifying the
traceability data, it was found that approximately 6% of farms produce by mixing great grand
parent (GGP), grand parent (GP), parent stock (PS), and artificial insemination (Al), meaning
that it is necessary to separate them by business type. However, the analysis also showed
that the coefficient values estimated by constructing an equation for each growth stage were
consistent with the pig growth outcomes. Also, the model predictive power test was excellent.
For this reason, it is judged that the model design and traceability data constructed with the
cohort and the dynamic ecological equation model system considering biological growth and
shipment times are excellent. Finally, the model constructed in this study is expected to be
used as basic data to inform producers in their decision-making activities and to help with
governmental policy directions with regard to supply and demand. Research on the demand
side is left for future researchers.

Keywords: animal products traceability, dynamic ecological equation model system,
grand parent (GP), parent stock (PS), structural equation model

Introduction

E/H = P l gk o] E84S TRkl %’&% #01] ﬂﬁ "é% =0, ¢
A 31%’4&*] 4w YA = S4h] 9 HeAskel o) XS W of| o]ulA|s}r] 9fs)

3t A olct & Atof| A Z-8-H =7 o] A == 2012 102 B 27] o] A = AlHAL
A 23 52014 122 HH A= ACHKAPE, 2020).
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SHE oAl = AMS, B, 7He, ol SAIR He|Eh ARSEA 0N F4bs 7 W 6x1e] wARE
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oj2|gt F4tEo| PP H= A A s THEE T3 W BT 4= k= A o]Qlof| g S ol A
AEOo] S8} ot T2y AA7ER] o] PP K E o] 85t ¥ £Fo|SHEY Vi Y A E 8= SHHof|A] o]
7 5.o] ig7}o]] Tgt A= A|gH4 o)t

2 A 542 SAHEEAE7HA(KAPE, 2020)9] € AJAGAFES] 3HE o|H Y H|o|E|E o] &-5to], =
219] 241} A, =520t 5 =8 EAS W 22 E(cohort) 71T} -FE1 A AYENA Al 23 (dynamic
ecological equation model, DEEM) A|A| & 7&3}o] 0] &35} 715 nfsl4 W 2323 of| 25111, A o] 2of 2t
= A Algeo] o] 7hset € ShER Y-S FEob=t Aot S 1 S5E B2 7Rt e 2 k= o] H A H &
8730l tigh @7tet AAPE S EEstaiat Stk weka] 2 AE ol Aatake] ejabAa A at o] 4 vk A
A e FE AAoke 71 2R R E-E&shet] 540] it
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Materials and Methods

o= 2=

2 AFol|A] ARESE KAPE (2020)9] $HE oA ZAFE = SiZ] 217 o] HA| AHAFY 23 3 2014 12¥F-E
2020 871 X Zfgo|th =jZ] o] A A} 5= YE-=(great grand parent, GGP), F-+=(grand parent, GP), ==
(parent stock, PS), TE=, 3= O FE A5t H| = vl 4= ol w2t 2H=(0 - 2709), A4 EQ - 4719),
HSE@ -7 = 2

Table 10114 = 4= 1501, 2= o] A H|o]8] AFE= KAPE (2020) ALRE ©|-8-5H Tt =i #] o] H A= H=(PS)
S & RE| AR ohet A e ARl o] FE7F YE-=(GGP), TE(GP), ZE=(PS), 9187 (artificial insemination,
Alg £85t0] itohs BE ARS-s7o] FA| BE uksla=oll A oF 6%l sidgttt. GGP, GP, PS, AlE 45
Ak, Al atshs ahEl 4= A BE 420] oF 94%0] sigEHt. oA A3 o], 2020 A7HA] AFRIFEE = 25
o} ik, NALsh= 579] A BE nFElaE 94.1 - 94.5% H 91 = LR

wteba] oAt R HEPS)HEIE Hek Bl 37 o] B3Itk GGP, GP, PS, AlE 28519 Jrtsh= 5742
HE LS AL R 2ot fleliA= 7R 7Hdo] " sttt & Fig. 1014 & 4= 31%°l, GGP, GP, PS
WAS] FZE E A npEl S 7P B GGPoll A GP, L8] 3l PSE AJAFs} T Adhe] = 08l 4 H] 8-S A 851,
Table 17} Zro] AFAF B = nfsifE 274 9 Al 4= loh

ojZA| ®= dlo]Efo]] W2, ARS: nFEl 4= 2019 A7FA] F7FEAl0lL, 20201 0] F ZHAAE Kol it ¢
FE(GGP) AHS Al oF 19 o] o] o], F-E(GP)2 59t 57 ate] o]t REPS) 2F 90Tt o]
FEO 2 UL, HA B AR otSla-= of 1007 vf2] we] Eolct,
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Table 1. Estimation for GGP, GP and PS by business type with using animal products traceability in 2019.
Unit: Thousand head

GGP+GP GGP+GP+PS GP+PS
Month GGP+GP GGP(Est)y GP(Est)y GGP+GP+PS GGP(Est) GP(Est) PS(Est)y GP+PS GP(Est) PS (Est)
(A) (B=A/ll) (C=A-B) D) (E=D/161) (F=E*10) (G=E*150) (H) (I=H/16) (J=H-I)
JAN 239 22 2138 24 0.1 14 208 9.7 06 9.1
FEB 241 22 219 28 0.1 14 212 103 06 96
MAR 240 22 218 25 0.1 14 210 102 06 96
APR 242 22 220 25 0.1 14 209 10.7 0.7 10.0
MAY 236 2.1 215 25 0.1 14 21.0 9.0 06 8.5
JUN 237 22 216 26 0.1 14 21.0 10.5 0.7 98
JUL 238 22 216 25 0.1 14 21.0 99 06 93
AUG 236 2.1 214 26 0.1 14 210 103 06 96
SEP 239 22 218 238 0.1 14 212 103 06 96
OCT 228 2.1 207 27 0.1 14 212 103 06 96
NEV 228 2.1 20.7 28 0.1 14 212 79 0.5 74
DEC 226 2.1 20.5 24 0.1 14 208 96 06 90

GGP, great grand parent; GP, grand parent; PS, parent stock; Est, estimation.
Source: KAPE, 2020.

4 - 5 GP selection 6 PS selection 18 pigs production
(6 - 7 GP births a year) (10 PS births a year)

2.5 year lifespan — 2.5 year lifespan 18 x150 = 2,700 Pigs
25 x 4=10GP > 25 x 6=15PS

150 PS
2,700 pigs (150 x18)

1 GGP

Fig. 1. PS growth & breeding process. GGP, great grand parent; GP, grand parent; PS, parent stock.

O[=x| HIZE

W =0l A A4 H] 52 o] o] &, AlF0] 2F20- 25 kg =S 60 - 70U FHE H| S oA 2] H| &=
Aol w27l 7HA 0= 0 - 272 AHE, 3 - /MRS S0, 5 - Y2 HI S =L E S H T Table
2004 & 4= Ql%ol, =2 A 7172 1S IS E 2AE Faoll, EPS)Q] A4l 71X dsto] 4 - 570
o] 2= npsl4 oijd] g 0 - 2702 ] 2HE nlEl 4 Hlg-2 ot oF 420k 2 AL 1- 271 A 0 - 270129
AH=(F1) tiH] B 3 - 471 S/8=(F2) nt 4 e et 0880 2 ALK M, 1 - 2711 9] 3 - 4711 S0+
(F2) thH] T2 5 - 67112 H|-S-=(F3) nfEl4 H]-8-2 ot 1.040H2] 2 AR I o} 7| A 844 =(3 - 470 yAH=(0 -
271€)2] Hl&-2 B 0.88712 £ 0.1201 2] = HAREE AT 4= QU o]= AH=ol| A HARE o] =2 3hE B S
Hhodshs 2 0 = WekE T oFh HIS-E(5 - 671 8)S =3 - 719) B2 HARES RSttt shejete 1.0%
o =7 Yehd, 5 - 67119 H] 5= o] A o] B ofl= 6711 o)/de] Bl S= ntl 4k 23 2o 2 A ujef

= T MX
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Table 2. The number of pigs by month in animal products traceability. Unit: Head
PS (A Pi Pi Pi

Year  Month (?Egt)) (belowgza;)onm) BA G- 4gn(1§1)1ﬁ1) o8 G- 6gn(1]c?1)1th) be

2019 1 938,023 3,737,192 408 3,270,844 0.87 3,450,441 1.04
2 937,541 3,788,335 411 3,299,020 0.88 3,436,052 1.04
3 939,071 3,880,392 4.19 3312,678 0.88 3,454,395 1.05
4 939,050 3,877,130 4.19 3,330,250 0.87 3,458,777 1.05
5 936,854 3,893,997 4.17 3,378,577 0.87 3,504,126 1.05
6 944,030 3,942,330 42 3,472,144 0.89 3,557,459 1.06
7 948,990 3,980,548 424 3,474,126 0.89 3,635,579 1.06
8 947,602 3,980,266 424 3,473,760 0.88 3,637,627 1.05
9 936,708 4,004,386 427 3,539,932 0.89 3,759,305 1.08
10 916,396 3,922,635 4.17 3,487,007 0.87 3,677,623 1.05
11 913,057 3,877,650 4.10 3,388,517 0.85 3,582,069 1.02
12 919,051 3,786,869 3.99 3,387,868 0.87 3,572,803 1.04

2020 1 922,079 3,852,710 4.09 3,343,970 0.87 3,588,515 1.06
2 919,232 3,904,113 421 3,266,348 0.86 3,425.299 1.02
3 920,741 3,841,790 420 3,286,928 0.85 3,393,838 1.04
4 914,468 3,826,803 4.18 3,309,431 0.85 3275223 1.00
5 911,440 3,853,631 4.19 3,305,250 0.86 3,347,737 1.01
6 903,827 3,834,148 4.16 3,346,395 0.87 3,369,978 1.02
7 902,406 3,916,447 426 3,388,049 0.88 3,416,537 1.02
8 905,440 3,864,743 421 3,412,771 0.88 3,502,622 1.03

PS, parent stock.
Source: KAPE, 2020.

M HEE FALS ITE BA 02 =37 EAS
o] H| &= Hlo|E{o] Et}_ ARS HEIE B S7HRAIE Eolthh 2020 o] § ZaAlE Holar Qlet0-
270 AF= npEl g 20201 89 38651 57 1lE] ol 3 - 470 Y SAE nfEl s 3419k 3 nlE), 5 - 7)Y Bl S
23509k 37 ute] E 0 2 WA HISERHE + S/ + HISE) IRl 1,787 k] 2 2ol i lth

CX0j214 ol AALRE

H=o|A] AAHE B S-E=2 AHE, S, W S-E 02 A5t A oF 6711 160 o) o] =, Aol Z3}
SHA| E= 110 kg 2] 5ol o] 2A] Hct.

T& T E351 Sl of| 32 9JeiA S E 243 28351, Table 30014 & 4 Ql50], &5 npSl4/E] 855
-6711€)9] vle-2 o oF 042012 2 ALt =5 npElar ALEEH, SAHEFAE 7MY (KAPE, 2020)2] A5
i) E-5 A gsto] A8 APAteFo 2 hikshet], 37412 ofzfet 7‘E} = npslof 77%E J3HE A8 A
AkFo] AlAtE| 11, o} 7] o]l ThA] 65.7%S &51H A-SAAF o] Hict,

Qureass=SL X SLW X 0.77 (1)

Qmeatr = Qcamasst >< 065 7 (2)
SL : EZ0FEIS, SLW - EAIF, Quueny ASAIANE, Qs ST

oA Bz tlojefoll mhER, =EntSla FAIE HE(PS) HSE FA49F HISsto] 2020101 Al E B
o]ar 9lom, 2020\ 74 1487 53dm}2] o0, o] 5 gHike A2 8T 6 E o Tth
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Table 3. The number of slaughter in animal products traceability. Unit: Head, ton
Year Month PS (A) (5 - 6 month) Slaughter (B) B/A Meat production
2019 1 3,450,441 1,733,072 0.49 103,017
2 3,436,052 1,301,440 038 77,360
3 3,454,395 1,436,194 042 85,225
4 3,458,777 1,489,686 043 88,249
5 3,504,126 1,482,848 043 87,994
6 3,557,459 1,278,986 036 75,249
7 3,635,579 1,475,732 041 86,451
8 3,637,627 1,393,039 038 80,832
9 3,759,305 1,241,574 0.34 72,294
10 3,677,623 1,712,759 046 101,723
11 3,582,069 1,650,681 045 98,621
12 3,572,803 1,629,523 045 96,862
2020 1 3,588,515 1,592,670 045 94,994
2 3,425,299 1,566,832 0.44 93,691
3 3,393,838 1,583,433 046 94,287
4 3,275,223 1,604,944 047 95,181
5 3,347,737 1,410,426 043 83,549
6 3,369,978 1,398,284 042 81,827
7 3,416,537 1,485,412 0.44 86,213

Source: KAPE, 2020.

Results and Discussion

A= SH Y L AAGALES] o] Ho|E|E o]-&5tar, ool Het 9 A dsto], =ix] <]
AT 9%, =5/E5F 5 S B4 2 AL 7I7HS vEY S 5 E(cohort) 7] H Tt Han 512016; 2021)A7-0]]
Zro] S e AJef 4] B(DEEM) AAS =35It m}em Fig. 29} Zro] Aefeta) & 122 oj3t
2] A A 2 By 2 E AT HAES] A9 24 £, 25-30Y(HF0l 6 - 8 kg) °]F °|-F-E SHA &
’d 7174 AR <F 8 - 1071 @ 971 )0] =W AF 120 - 140 keoll E3HA| =1L, S=5 Sl JAIsH
Al ok, =3 oF 114G @7 E)zte] A4l 717t o] & BakS 5HA| Hit =iA] 9] YF-=(GGP)= B o7hE ] 3=t
YA 47H LS A FE(GP)S AT FE(GPy oF 6 - 70ke] AATSHaL, 0]5 4 - suta] 7L AdHEct 3 EE(PS
candidate) F141 =0l HAH 5 - 871 L] FEA| & Yotz A 0=, B=(PS)o|H 2] | ot} 57}ol| A= 2F 9
kg0l 5- 7R SHES A4St 1 - 4711 A= AS & o7l g HE EE(PS)S & &8sttt 5, @_XH
9] & H=(PS candidate) PFH 4= T=(GP)S] AAI717F 47Kt 5 - 87K R = 2] S E=(PS candidate) 287 717H T
S 12 - 157119 9] FE=(GP)HFR S0l ofsf A7 Eh. wbA] GGPollA] A 4te]o] & EL_*Q GP, 12|21 GPollA] A3
Abe]o] AHHhe S HEPS candidate), 18] 31 PSQ] A2k 970 9), AAN(F 471 9), BIS=2] E717HeF 671 D),
7|5 AAE T ST E EE5510, Y 20l8ls W S51ERS o 258 n o) shich wah
A(3) - A(6) Zol, Z g Alofls Z o] 2ol B3t %4 = R R el AR NS B IS [ T B i
Sttt oheh, 33 49 eAH o2 A= /A 4Jolgh HARgo| tlo]El7t EAlskA| etot, A3 285}
OFa1 7 RS THAE W7 Alof] 3]sttt
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Number of GGP

l 132 - 16 month
{9 months growth & 4 months guestation)

Number of GP —® Number of PS candidate

i

Breeding 5 - 8 months of age

Number of PGS

Pig= below 2 months of age
Pig= 3 - 4 months of age

Pig= 5 - 6 months of age

Number of Slaughter

Fig. 2. Model flow diagram. GGP, great grand parent; GP, grand parent; PS, parent stock.

16
GGP, —f<<}1 > Pm'cect_i/Feedpt_Z),seasonaZ dummg/> 3)
i=13
GP, —f< Z GGP, l,( E Price ¢,_;/Feed p,_ Z),seaaonal dummy) 4
1=13 1=13
. 5 Price ¢, _;
PS candidate, = ( Z;ZGPt z,( Z Feea’pzl> seasonal dummy) ®)
4
PS, = f<PS [,1,%2 Ps candidate,_; seasonal dummy) 6)
i=1

PS : E“E‘a PScandidate : ::?‘_E'E‘s Pricej : X] %EUH7]—37 FeedJ) : }\]‘-‘F—j—7]-a

ZE=(GP)ollA] ZHEPS candidate)] AAARNE o] AA7|7F A% & mEps)o 2 A5, YAl 471
ARRE 212 sto] EE(PS)OM b= AHE©O - 2711 )o] cll S o] Aol Wt 3 - 47i o] 8/, 5- o7
YO H| S E2 FTE BA 0= o 53 4 glou), A H/AEYE HAe-S 2-851A] £stod, 204“74101%1— Al
A ejm]g ek, A7) - Ao)2k 2ol Sl ARA ST ThE M SE(S - NS EG - 471E) B g2 HARE
Zektttal shefehe LoR oA R, 5 - 6714 HISE oA tloEjol= 67112 o/do] vl &= UP T
Fel 2o At weba AoelMAd, F4E 37109 HISEEF3)S] ZZEAL 7))o HIS=
(F3)TH S EF)CIN F710)2) =5 vtelsE AJst= 2 Ak

el rUlO
ol
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5

F1, :f<% > PS,_,, seasonal dummy)
4

1=

2
F2, —f(% > F1,_,, seasonal dummy

=1

)

F3,=f(F3,_,, F2,_,,SL,, seasonal dummy)

F1: AH=, F2 - §/3, F3: H] 5=, SL: &5 0HEl4

™

@®

©

5- 67 HIS-E(F3)2] 2150 110 kgol/do] =H, Aol Z5H=]7] Hh. =5 nhsla = 5} nhsleo] o=

2 2](10)2 Zo], HYL) IS EF)] G2 o], dyuisol A tlulS F7tet
B30l £5H1F S B5PA A2 £ 5Bl ANE

SL, = f(F3,_,, seasonal dummy)
F3: H|SE, SL: E=0l8l4

5 EFCEAIE)0l A= A1) A2)2F ol A5
o2 Skt 5 Aatdo] AN, Table 49 ZHo] F-9'H

Table 4. Estimation result of great grand parent (GGP).

Dependent variable: GGP

o
ek &3t o

(10)

= Altstm, 2|5 Aataroll A thA] A5 At

o] §5te] 9] Ayataro] AkEICH

Variable Coefficient Std. Error t-statistic
C 7,965.774%** 379.698 20.979
@MOVAV((DP_C(-13)/FEED _P(-13)),4) 185.505%** 52.320 3.546
SD1709 651.317%** 45751 14.236
SD1811 574.7735%** 38.242 15.029
SD1907 158.461%** 62.208 2.547
DUM1707 + DUM1708 380.360%** 49.689 7.655
DUMI810+DUM1811 +DUM1812 + DUM1901 -381.544%** 59.448 -6.418
DUMI1911 -535.906*** 103.711 -5.167
DUM2002 + DUM?2003 445 ,0247%** 63.665 6.990
DUMO07 -362.9507%** 65.834 -5.513
DUMO08 -474.192%** 71.983 -6.588
DUMO09 -465.763%** 157.987 -2.948
DUMI10 -295.174%** 83.169 -3.549
DUMII -251.383%** 82.447 -3.049
DUMI12 -116.495%** 49.260 -2.365
Adjusted R-squared 0.963
Durbin-Watson stat 1.794

Sample: 2017M01 2020MO08

w3k and * indicate statistical significance levels at 1, 5, and 10%, respectively.

dumO7 is a seasonal dummy variable, 07 means the month, July.
sd1410 is a structural dummy variable, the first two digits are the 2014 year and the last two digits are the month, October.
dum1707 is a dummy variable, with the first two digits representing the 2017 year and the last two digits representing the month, July.

Dy 82
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=
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AB =
= ‘T‘;g]

shglon], 2 dojE| 2 27| A

Korean Journal of Agricultural Science 49(1) March 2022

67



Evaluation and estimation of the number of pigs raised and slaughtered using the traceability of animal products

EAI7E AH EAYsto] GLSWHHE AElskA] 9oL 27|/ 1tel] ] W45 ARgsto] EA1E sidsqit) =,
Han 5-(2021)°| A AF-8-3H B 0 2 Zha(residual)7} 02 7120 2 P(+) == S(-) 02 YA 7|7 A &35t 7
o7} Hshs Aol -2 tfn| H4x(SD) FE= Tfn| 45 F7Fshs 2 AR&SHIT Wooldridge (2005)01] whe
H, ¥k 0 2 2p7] At ZA1E sl E5t7] 93 GLSHH 2 = AR, MA =& AR8ohu, A7) dato] e 79,
A7V ol| thet 2o AAgE AR 7ol GLSHHE Aot e, 4% ot g gloll H 2 (bias)7| &
AY5}7] uf-Eo]ChHan et al., 2021).

TSk 27/ A 2 EFH 2K (standard error) S A4 3-F-4H(covariance) 15491 g-AH(covariance)= A
25}1A] &AL, Newey-west HAC (Heteroskedasticity & Autocorrelation Covariance) S AH8-5+ Tt

Zh AR Al 2741} Table 401|412k o), =i A] AFE=(GGP)2] A7 2 AA7|17HE desto] g3} 5ol
, AEHE(E7HE/ALEZ A9 Al tn|E defsto] TR AlS A oFRITE = A2 A8 ‘3—! A 717+
T3 13~ 16712 A HFE 250 st AlG= 18552 AIZE U o] 13- 1671Y W] HHEAE 1997 &=
oJUH, AE-=(GGP)°| 185.51t] Eofdth= Qnjo|t}. siA S 47| staat e ido g %}*}SP@] 3HH5}‘?‘; 0.14
2349 ':} Table 5O, 970 & 2] /7% 717t} 4712 Q] Y4l 717HS 1123t 13 - 16711 21 2] YEE=(GGP) 171
7FS7FeH, F=(GP)= 5.077H2] S7Fshs 2l o& A4 H o], Fig. 191412} Zo] GGPoilA] A84Hd GP7F1'dol 4 - 5
ofp2] Addbe] = 7‘]4 B3 Cagan (1956)2] 2224 7|t 7} &3 (adaptive expectation model) 22, 71 7]2] ALE7}
At 7V (Price_c,-/Feed p,_ )& 252 Ol2|H42 ARESIITE GP AR i g=o]] tfgh A5 ©2/d-2 0.17

=

Table 5. Estimation result of grand parent (GP).
Dependent variable: GP

Variable Coefficient Std. Error t-statistic
C 4,175.189 *** 2412.757 -1.730
@MOVAV(GGP(-13)4) 5.074%%* 0.312 16.251
@MOVAV((DP_C(-13)/FEED P(-13)),3) 1,180.825%** 143.160 8.248
DUMO02 -326.423* 178.606 -1.828
DUMO3 -334.693* 190.122 -1.760
DUMO5 -1,041.909%** 187.200 -5.566
DUMO06 -986.0047*** 267.681 -3.683
DUMO7 -1,661.830%** 319303 -5.205
DUMO08 -2,327.261%%* 310.689 -7.491
DUMO09 -2,280.801%** 325.160 -7.014
DUMI10 -1,447.783%** 258.529 -5.600
DUMI11 -646.996*** 217.284 -2.978
DUMI2 -1,041.726%** 231.882 4492
SD1901 -834.993%#* 273.903 -3.049
SD1906 2,625.366%** 208.613 12.585
SD2004 -2,886.675%** 342230 -8.435
DUM1812 1,149.949%** 365.620 3.145
DUMI1910+DUM1911 -1,200.317%** 283.738 -4.230
DUM2004 + DUM2005 1,007.657*** 289.067 3.486
Adjusted R-squared 0.992
Durbin-Watson stat 1.866
Breusch-Godfrey LM Test 0.146

Sample: 2017MO08 2020M08

w3k and * indicate statistical significance levels at 1, 5, and 10%, respectively.

dum07 is a seasonal dummy variable, 07 means the month, July.

sd1906 is a structural dummy variable, the first two digits are the 2019 year and the last two digits are the month, June.

dum1711 is a dummy variable, with the first two digits representing the 2017 year and the last two digits representing the month, November.
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2 2=} on, 4 Al & §Egstict.
TE3H SD1901, SD1906, SD20042] -2 tju| Bi4= 9 Tjn] W45 AREsto] 247] A ZAIE 2sfelqlnt 18
11, E/do] fARH B r] B4 A 2 T5to] A= S =T
Table 601141, 12 - 15702 9] Z-=(GP)o| 19t2] Z7151H, EEE(PS candidate)2 2,080+ Z715H= 102 3
B Atk TGPy AH=2 197t oF 1071 & AAtekAL, ente] & SR EC 7 Attt S HELS 5 - 87 e w9
oF 47§ ¥7te] 4 nfEl 4 Eh e AT w] Al 2,082 4 AL 6nte]2ute]*3 = 6)eF L x|t} 5717k
ARS PR GO TSt A 50 &2 0.122 =] qlTh

Table 6. Estimation result of parent stock candidate (PS_candidate).
Dependent variable: PS CANDIDATE

Variable Coefficient Std. Error t-statistic
C 12,163.720* 6,528.812 1.863
@MOVAV((GP(-12))4) 2,075 0.165 12.541
@MOVAV((DP_C(-12)/FEED P(-12)),4) 1,744.078*** 284.836 6.123
DUMO02 -2,106.790%** 495263 -4.254
DUMO05 1,899.162%** 481.640 3.943
DUMO07 -3,520.705%** 508.065 -6.930
DUMO08 4,415.145%%%* 796.404 -5.544
DUMO09 -2,311.322%%* 743.504 -3.109
DUMIO0 -3,761.114%** 673.779 -5.582
SD1901 -11,666.770%** 950.669 -12272
SD1909 -13,743.030%** 825.941 -16.639
SD2005 -5,367.319%** 576.132 9316
DUMI1709 + DUM1803 + DUM1805 + DUM1906 -3,790.833%** 476.038 -7.963
DUMI1812 -5,560.856%*** 644.669 -8.626
DUM1706 +DUM1909 2,605.419%** 344.969 7.553
Adjusted R-squared 0972
Durbin-Watson stat 1.990

Sample (adjusted): 2017M04 2020M08

wk %k and * indicate statistical significance levels at 1, 5, and 10%, respectively.

dum07 is a seasonal dummy variable, 07 means the month, July.

sd1901 is a structural dummy variable, the first two digits are the 2019 year and the last two digits are the month, January.

dum1709 is a dummy variable, with the first two digits representing the 2017 year and the last two digits representing the month, September.

Table 701141, 7] E=(PS,_, )] Al 0942 A= =0, Nerlove (1956)2] PAM(F-E27) 25 0 2 siA5H
4 ol At o], el HEHA] F 5] Nerlove?] F-227 2 &-2 5] -a-F & (desired supply)©ll 5t
+= AA| 3T (actual supply)2] & (speed)2} 4+F(level)= ALY, E5], ZAAIG(O)= shte] AleFx o] &
Afeh=tl| HEEA] 0Xoh 331 1 E o} Zotof g}, ghekol] 274 A|4=7} 1 E ot AThH F2+9] 3 K (random walk)
o| EMdsttt. = B]9HY A (non-stationary) /0] =™, -5-ElZ](dynamically) 22 43 (convergent)s}A| A H Tt
A7} 10 ZHE4E 3]U-3-3FH(desired supply)ol] et AA| FFF2] 24 &5 =7} bR A Eok ¥HH 2
Al7hool] 2L 2L = I,

Al(11), @2l B.o] BEZ7 23 (Nerlovian partial adjustment model)E- ©]-85+0] FEfZ] TFHH-33H7F L/d =
o/ 2ol thol F4get A B pag R SPEast ) Aol £E8 Ui Riolck 2, 4
(172 1200 3HE A13)2) SejH Tu-gd4Fet s

o I"N °?~ r
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Table 7. Estimation result of parent stock (PS).
Dependent variable: PS

Variable Coefficient Std. Error t-statistic
C 32,914.130%** 12,073.460 2.726
PS(-1) 0.937%%* 0.020 47.949
@MOVAV(PS_CANDIDATE(-1).4) 0.248+** 0.101 2450
DUMO02 -4.273.790%** 814.324 -5.248
DUMO05 -4.371.554%%** 1,300.345 -3.362
DUMO07 -6,462.109%** 1,263.727 -5.114
DUMO08 -5,086.176%** 1,885.481 -2.698
DUMO09 -5,764. 743 1,540.813 -3.741
DUMI10 -3,745.746%** 1,751.997 -2.138
DUMI1909 + DUM1911 -7,838.295%** 1,046.415 -7491
DUM1910 -19,955.260%** 1,915.151 -10.420
DUM1712 +DUMI811 + DUM2004 + DUM2006 -10,127.520%** 1,250.071 -8.102
DUMI1810 +DUM1907 10,249.540%** 2321954 4414
DUMI1703 - DUM1803 -5,823.871%%* 822.511 -7.081
Adjusted R-squared 0.992
Durbin-Watson stat 2.006
Breusch-Godfrey LM Test 0.628

Sample (adjusted): 2016M05 2020M08

*kk %k and * indicate statistical significance levels at 1, 5, and 10%, respectively.

dum07 is a seasonal dummy variable, 07 means the month, July.

dum1909 is a dummy variable, with the first two digits representing the 2019 year and the last two digits representing the month, September.

@=q-)=06@ —q.-1) subjectto 0 <5 <1 an
q =B+ By + Bz + e (12)
Q= 6B0+ 5B1Pt*+ 5B221+ 561+ 1= &qu (13)

q.: actual supply, g, : desired supply, 8: adjustment coefficient, p, : expected price, z;: other fators, e; error term

oJ71M 247 BEPS, o] FEE SEEEAG0)7H0.06 (=1-094) 22 P& =T e mejre oz
o] BE=(PS) AHS thEl et G o] BE(PS) AHS: l4s 2ol 7t 3 A gl A oju|sict.

1-470€ o] TREPS candidate) BFEIS7} 101e] 76k, BEPS)S 025018] F7kshe 02 A=)
£, 4 1L - 71 R)S] TEE nElS FAR MY SEE FoA FE BEPS)CE AUE = nElLE
Sttt S, Algr 0.2501e] ojo)E HHF A o 2 401e) 7t El B2 gSfeot A |5k A o 2 ke

Table 80141, FAI717HE 2125t 4 - s7H 2] H=(PS) ufEl4=7} 10ke] S7FohH, 270 Y n|eke] ZAF=(F1)2 4.18
olg] Z7lske 202 A E QT E5), A4 £ 4- 571 Ao Wi REPS)S AFRSH o] 8= 2711 b]te]
A-E(FD2] 578 TAME 717to] 270 2 25 7] whio|t} TSt E(PS)S] PSY (A HE £ o8- F)7t oF
230ke] Wjelet= S 7etehH AJS-3eet A x| ok 2 o 2 ek

Table 901|141, 0 - 270 & Z=(F1)0] 0| S5 ™, 0] % F & E(cohort)= Dol W} 3 - 47H €T F4=(F2)°] cll=
et 1- 270 A 0 - 270D A= (FHRFES7F 1k S7FoH, S8 E(F2)2 0867 S71ohe A o8 45
Ack.
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Table 8. Estimation result of F1 (pigs below 2 months of age).
Dependent variable: F1

Variable Coefficient Std. Error t-statistic
C -222,268.700 212,642.600 -1.045
@MOVAV(PS(4),2) 4.285%** 0.239 17.896
DUMO02 49,917.2507%** 21,123.330 2.363
DUMO03 94,562.550%** 11,173.300 8.463
DUM04 78,444.610%** 13,373.300 5.866
DUMO05 69,471.340%*+* 11,025.270 6.301
DUMO06 93,146.470%** 20,164.300 4.619
DUMO07 114,438 400*** 12,471.110 9.176
DUMO08 92,546.980%** 15,402.200 6.009
DUMO09 90,415.120%** 23,097.530 3914
DUMI10 51,777.080%** 15,986.130 3.239
DUMI12 -22,368.410%** 8,680.845 -2.577
DUM1808 105,142.900%** 11,239.960 9.354
DUM1912 -96,090.190%** 10,169.360 -9.449
SD1803 39,586.590%** 11,746.470 3.370
SD1907 24.501.010%** 10,630.010 2.305
Adjusted R-squared 0.981
Durbin-Watson stat 2.225

Sample: 2016M07 2020MO08

w3k and * indicate statistical significance levels at 1, 5, and 10%, respectively.
dumO7 is a seasonal dummy variable, 07 means the month, July.
sd1803 is a structural dummy variable, the first two digits are the 2018 year and the last two digits are the month, March.

Table 9. Estimation result of F2 (3 - 4 month old pigs).
Dependent variable: F2

Variable Coefficient Std. Error t-statistic
C 73,783.550 203,022.300 0.363
@MOVAV(F1(-1),2) 0.864 *** 0.058 14.843
SD1706 95,923.960*** 9,423.830 10.179
SD1801 -81,515.580%** 13,054.520 -6.244
SD1807 -24.912.550 14,938.620 -1.668
SD1911 -75,472.440%** 13,009.360 -5.801
SD2006 63,844.860*** 10,462.610 6.102
DUMI1808 173,578.000%** 8,737.907 19.865
DUM1904 + DUM1905 -42,581.970%** 8,185.728 -5.202
DUM2003 -53,482.120%** 8,943.210 -5.980
Adjusted R-squared 0.957
Durbin-Watson stat 1.954

Sample: 2017M01 2020M08

wk %k and * indicate statistical significance levels at 1, 5, and 10%, respectively.
sd1706 is a structural dummy variable, the first two digits are the 2017 year and the last two digits are the month, June.
dum1808 is a dummy variable, with the first two digits representing the 2018 year and the last two digits representing the month, August.

Korean Journal of Agricultural Science 49(1) March 2022



Evaluation and estimation of the number of pigs raised and slaughtered using the traceability of animal products

Table 10014, H]S-E(F3) gl 42 A 9)ol|A] At Zx3, 1 - 270 o] S/d=(F2)chH] H-8-=(F3)
n}2l4=9] H]-go] 1,02t 34| Ueht, BISE=(F3)2 5 - 671€ 2] B]S-= 2t ofuz}, 671 ol4te] H|S-= nf
A4 2 2102 wasiinh webA, 2712 BlSE=(F3)S R A 7119 HS=(F3) &
dE=F2)01A 27119 =5 ut4(SL)E Alstes 233} 53l o] M4E2 stz Soet Ars
F3.,,+045F2,_,— SLO] A4 12 FH=|Qlth e/d %] 9] ofn]= ¢ v]S-=(F3)°] 17He] S7Fohd 10t ¢
SAA=@HER)elA G HSEGEHER)CR o= Y §4=rF2)0] 10he] S7FetH 04s50te] 7k,
Y =5 vpElert (uke] S7FehH (vbe] ZHAastths oot A F7kA] 245 B Ale] 9 Bd %] 9
Q9F2 o}z Table 112} ZTh.

Table 120114, =50FE4~(SL)y= 22 5 - 670 HISE(EF3)Y] 42 sk, o 7)ol 712 7](slope) AlE
40 & F5kAch o]= AW (shift) TR o} 7|2 7| (slope) TIR)7F B4 0 2 §-0]5191 7] wiiEo]th. = Table 131}
Zo|, A = 72717t h2A] =]l A |7} gl 1, 10, 11E-2 Al 0452 750, 170E A H
SE=(F3)0] o nte] S71e 749, FEe] EEuEleE 045 nhe] S7kehs A o2 FAE U ojet e siY
HS-E(F3)2] 84 ©AE 7|7to] 271 2 25 7] wZolH, Sy eiet dX|sh= A o2 wten) 5, vl S
(F3)°] 270 5ot t B =2(0.45%2 = 0.9)=] = A 0 2 SHAEIth ARER =3, 4, 5,7, 129€2] Al$= 04 0|4t
2 Y=, 3, 4, 58 AlgE 04254F 0=, 782040, 1222 041 2 A= AT

[o rit rlo

Table 10. Estimation result of F3 (5 - 6 month old pigs).
Dependent variable: F3

Variable Coefficient Std. Error t-statistic
F3(-1)+045*F2(-1) - SL 1.022%** 0.006 181.803
DUMO02 -152,196.700%** 17,863.040 -8.520
DUMO03 36,653.400 24,205.700 1.514
DUMO04 -58,438.260*** 15,370.700 -3.802
DUMO05 -41,654.850%** 20,084.850 -2.074
DUMO06 -131,074.900%** 20,348.440 -6.442
DUMO07 -59,453.350%** 18,409.890 -3.229
DUMO08 -157,208.500%** 24.762.650 -6.349
DUMO09 -289,433.300%** 27.477.540 -10.533
DUMI1 -60,843.580%** 19,547.740 -3.113
DUMI2 -100,955.900%** 24,920.950 4.051

SD1712 -55,555.060%** 9,635.566 -5.766
SD1810 41,495.4207%** 8,207.018 5.056
DUM1704 -94,653.620%** 10,253.760 -9.231

DUM1707 - DUM1709 + DUM1710 -220,463.900%** 14,089.140 -15.648
DUMI1807 - DUM1811 -106,312.800%** 12,941.680 -8.215
DUMI1901 99,554.730%** 14,231.620 6.995
DUMI1902 + DUM1903 + DUM1906 -119,314.300%** 11,511.540 -10.365
DUM1908 - DUM1912 -107,412.100%** 25,689.520 4.181

Adjusted R-squared 0.951

Durbin-Watson stat 1.960

Sample: 2017M01 2020MO08

*k %k and * indicate statistical significance levels at 1, 5, and 10%, respectively.

dumO7 is a seasonal dummy variable, 07 means the month, July.

sd1712 is a structural dummy variable, the first two digits are the 2017 year and the last two digits are the month, December.
dum1707 is a dummy variable, with the first two digits representing the 2017 year and the last two digits representing the month, July.
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Table 11. Estimation result of main elasticities for each variable.
Time lag variables at previous period (i)

Dependent . PG PG PG Number of In({ome elastif:ity
variables GGP  GP PScandidte PS ) \iod) (3-4Month) (5-6Month) iEier  (price/feed price)
GGP 0145+

GP 5074 0.17%
PS_candidate 2,085+ 0.12%

PS 025%%k  (.94%Hk

PIG (0 - 2 month) 4.18%%x

PIG (3 - 4 month) 0.86+%*

PIG (5 - 6 month) LOWFE 0A45ERE ] Qe

GGP, great grand parent; GP, grand parent; PS, parent stock.
wkE % and * indicate statistical significance levels at 1, 5, and 10%, respectively.

Table 12. Estimation result of number of slaughter.
Dependent variable: SL

Variable Coefficient Std. Error t-statistic
C 23,201.020 511,298.900 0.045
F3(-1) 0.453%** 0.136 3.329
DUMO2*F3(-1) -0.070%*** 0.017 4.157
DUMO3*F3(-1) -0.036%*+* 0.015 -2.342
DUMO4*F3(-1) -0.030** 0.014 -2.137
DUMO5*F3(-1) -0.029* 0.015 -1.931
DUMO6*F3(-1) -0.084%** 0.016 -5.383
DUMO7*F3(-1) -0.051 %% 0.013 -3.920
DUMOS*F3(-1) -0.092%** 0.013 -6.902
DUMO9*F3(-1) -0.115%** 0.007 -15.711
DUMI2*F3(-1) -0.043*** 0.008 -5.663
SD1912 130,032.600%** 16,793.060 7.743
DUM2005 + DUM2001 -156,655.900%** 37,237.590 -4.207
DUM1807 -138,244.000%** 21,512.000 -6.426
Adjusted R-squared 0919
Durbin-Watson stat 1.970

Sample: 2017M12 2020M08

wk ek and * indicate statistical significance levels at 1, 5, and 10%, respectively.

dum07 is a seasonal dummy variable, 07 means the month, July.

sd1912 is a structural dummy variable, the first two digits are the 2019 year and the last two digits are the month, December.
dum1807 is a dummy variable, with the first two digits representing the 2018 year and the last two digits representing the month, July.

Table 13. Estimation result of elasticities of 5 - 6 month pigs (F3) with respect to slaughter by month.
FEB MAR APR MAY JUN JUL AUG SEP DEC JAN, OCT, NOV
0.383 0417 0423 0.424 0.369 0.402 0.361 0338 041 0453
Dependant variable is the number of slaughter, and explanatory variable is 5 - 6 month pigs (F3) at previous period.

CECE

ol&g A% W 5 5] Theil2] &85 Al (coefficient of inequality)yi= 5713 ol B 7}x] (statistical forecasting
evaluators) 2 At AFE-E| U, Theil ZH10] U3 O] F Sho|A] A2 TRE AlRHE ARERE &= 71A] 2412 A|obghe.
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24, ogbe] Ebo] e Aolh e ol B0 HE THE ShElolA] BEE T A 44 B BHE A
(coefficient of inequality)2t1l AFESIAL, “Uehe= 7|52 BA|HTH 2412 © 2 “Economic Policy and Forecast” 53] A]

ol A= U= A|9Fs3 1L, “Applied Economic Forecasting” 18] 2| of| A= U, S A5 THAhlburg, 1984). =385 Al4
(coefficient of inequality) U, 2} U,2] &Fo| -2 E1of| li= Fo] A ofFoll 1L, F o] f-F+= U= 0} 1 Afo] 2 A5t
SHA| Hok. 24 UolA F &o] FAske] UellAl= fatet Adetido] §ltt. o 71A4= U 7Hooll 7745 o158
o] Zth= o]ujo]th Ahlburg, 1984).

% n “, F)Z]l/z Lil(Ft—AI)Z]I/Z

BT BT

=1
£ A3Lo]| A Hong 5(2020)2} Han 5(2021)T} 22 WHH O 2 Theil 255414 34
R EA - CEV ECE P ISECERSER ST
Table 147} Zto] %—%j 4 Theil U,0] ZE gh<ol] 3lo1A] 0.011 2 ull-g- WHA| 374 =|o], ol &2 o] f431 1o g
ek 3], 22 197012712)2] Theil U= B 000422 of| S2o] =7 YElT. o] = BEH 44 Y
of A7t 123t I E 9 FEf A AYEE Al g A A|(dynamic ecological equation model system)® 53t &
& A} ol elolet S4ald Ao 2 BeE,

U_

(14)

oy

Table 14. The result of the model predictive power test.

. . . Theil Ul
Name of variable Variables description Full sample period Last 1 year
GGP Number of GGP 0.0228 0.0023
GP Number of GP 0.0033 0.0016
PS Number of PS 0.0011 0.0016
F1 Number of pigs (0 - 2 month) 0.0038 0.0039
F2 Number of pigs (3 - 4 month) 0.0083 0.0019
F3 Number of pigs (5 - 6 month) 0.0045 0.0018
SL Number of slaughter 0.0358 0.0138

GGP, great grand parent; GP, grand parent; PS, parent stock; F1, pigs below 2 months of age; F2, 3 - 4 month old pigs; F3, 5 - 6 month old
pigs; SL, slaughter.

Conclusion

2 Ao 532 SAETAY Y] € AAEAE L] gHE o] A dlolE 9] &-8/dol| thigh ek A|ARE
= EZotl, o|HA| to|ElE o] 8ot =iR|9] U4, S 8H, =5 5 AIRE 13 S TAE =5
E448 W3k 25 E (cohort) 71%3 SEIE el A R OEEM) AAE FE5t0] oje) &5} 7k osis
3L 55, Aol 2o BRE Y2 Al o|do] 7hse Y FERYS TEH5k=d] ik Th, o]
A lo|ejo] F3tslo] TFEHe) myTZolgt WEHAt

o|A| tlo]&f 2] -8 doluhRt HSA M, BEPs)atEla= WA oF 6%l sF == 5782 GGP, GP, PS, AlS
S goto] At=]7] wl ol AFd e = 2] slofsts Hebakelo] I a3t ghA| A o] EAstAT). mhetbA] 2 A

oA AT ARG 2 RE Bl %—%@E%-aqqmapmamae 2% Bayol Yrk. EL,
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=5 - 67Ny S =G - a709) v &

671 o)) B R E miBisE w3t

| IS 5 Belztelo] W sic)
=3l = o

2ol =) 45 e

H AR to|E|7} 2A51A] 2k, B]S-
,5- o|Z{A|| djo]goll=
F22|5kAL wlo]Elof dlol g dAE W
TSGR FHE, REPS) el AHE B 0l SE, 255 5]
B S8 weplel #4544
© 4514 Uebgt) o) AEskA Azt gl =5

A| Al (dynamic ecological equation model system)= =5 2.5 A

o T A S sk

H-5-= Hlo|Ef ol M= &
oksttlm shejehe Lowr} A Ukl 5. 671 vl S=
" Aoz FAE o, 7N ol £2s
o] t|o]E|E o] &5t BP 42
?:M_]_, J\HJ,]-HX]- EZ S AAE 13 YA E B
Lajshs Zloz BAEQI =3 Y o5 P
£ 9 S ey 4 nd
g Z o] lo] 94e 20 2 Wekelch,
292 7|02 QALY oA A} o
£2200| AT 25 ATIH R dAET
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ARYE Tefst 2%
Aot o)z Elolef 7t 28 =
upx|Eko 2 B Aol 7EH
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