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Abstract

As Statistics Korea replaced the beef statistics with beef traceability data from
September 2017, it is necessary to develop an economic model of Hanwoo based
on the data. This study developed an advanced supply-demand model of Hanwoo
by utilizing endogenous advantages of the data. The model was constructed by
using a mixture of the cohort factor method and econometric method. We esti-
mated cohort factors, such as mortality, slaughter, and sex ratio at birth, and at-
tempted to build a stable model using the cohort factors. On the other hand, the
econometric methods were used because the farm household’s intention to breed
and slaughter as well as the intention of consumption are determined by various
economic factors. The model developed in this study is expected to be useful as
a tool to forecast the Hanwoo market and establish the preemptive supply and

demand policies.
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(1) 1Nb; = Birth; — 1Slaughter; — 1Death;

2Nb] = 1Nb; _; — 2Slaughter; — 2Death;

nNb; = (n—1)Nb;_ ; — nSlaughter; — nDeath;

(2) mityNb; = 8Nb;_, + 8Nb; — mtySlaughter; — mtyDeath;

- 94714, n2 2718 (0=1,2,.....8), mty = 257W LB 2A) o1, s= 3L, t= AR, Nb= AR}

B, Birthw SRS, Slaughter< =S, Death = AT,
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(3) R_Birth; = Birth}/Brith,

(4) 1R_Death(Slaughter); = 1Death(Slaugter);/Brith;)

2R_Death(Slaughter); = (2Death (Slaughter); /1Nb;_ )
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T~7NL 9 0.57 0.10 0.02 0.01 0.70 0.08 0.02 0.01
10~12782 0.34 0.04 0.03 0.01 0.48 0.05 0.03 0.01
13~15742 0.23 0.04 0.05 0.01 0.31 0.03 0.05 0.03
16~18742 0.19 0.03 0.11 0.04 0.22 0.03 0.16 0.07
19~21782 0.18 0.03 0.33 0.08 0.20 0.02 0.59 0.19
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PWF,
(8) NSF_SUP, = f(NF,_,, L DS,, FMD10,, FMDI11,, SD1301,)

PFCF,

- 7|, NSF_SU P+ 3w S0 2718 A E30ET, FY w7 24 o) 4 ARmtEl
T, PWFE ¢4 EW7FA(A]S), PFOFE 5o AHA17HE, DSE A HR(DS, 2 1271
HE= 12~29), DS, =2%71(3~59), DS;&3E71(6~89)), FMD10-L-2010'A 74 tj o]
(20103 2%7], 387), 4871= 1, YA 0), FMD11 220113 7419 tm)(2011d 287), 357]
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FokA| AA71E) 2 h AN R BRIk F, FAAAD) Eul7hA 5Ee] Sk At
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A ol mHE 9 4)4n 74 AFe U ieE A2isle] Mt E8 2T 39 a0 9
o] AN 20164 34 A% AW A o) 4 L 5-20) PR HulEER A7
3ol gl

a8 107 A Fa5, A grisE A E

(PP*PD, + PC*CD,)
PWF, 2 DMP, RGNI,

PPI, PPI,

, DS, , FMD,, SD1203,, SD1402,, KIM,)

(10) NSF_DEM, = f( PPl APOP, P

- 7™, NSF_DEM+= 8 59 271¥ 42 =508, PPI= A7 AT, PWFE S
2 THI7VA(AS), PPE A7) 28AVE, pDE A 7] 288, pO= Ba17] AH|A}
714, CD= 97| &8, DMPE 417 U7V, RGNI= 22F4S, APOPE=FAIY)]
T, DS= AR Gv(DS, & 1 7(HE = 12~29), DS, = 2871(3~54), DS, 3E71(6~8
9)), FMDE TAY 9 tin], §D1203-22012\d 387] 7238} Hv], SD1402+E20143

287] 723 G|, KIM-S HEaA 9 HH|(2016'd 427] 0|20, ©]F 1) 4.

o

(PP,* PD, + PC* CD,)

P 2 DMP, RGN, , DS, DUM110103,, SD1203,, KIM, )
PPI PP, ""PPI, ' APOP,” "

(11) NSM_DEM, = f(

- 971X, NSM_DEM+< 58 59 718 4 =508, PPIv ALAHE7 A5, PWM
T4 Tul7FA((AS), PP HA Y] ARIAZMA, PDE AT M, PO HA) &
HIZ7HA, ODE §17] &¥%, DMPE 971, RGNI= 2AFAS, APoP= FAQ
T, DS AE Hu)(DS, & 1 E7)(HAEE 12~29), DS, = 2871(3~59), DS; & 327](6~8
€)), DUM110103E 7419 t](2010F 427120113 387]), SD1203-L 20121 387]
T2} O], KIM-S ABEAY 9% BR|(20161d 4327] o120, o1 1)9.
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2.3.5. 397148 AAZ

. PFCF, PFCF,_, PWFt)
(12) pPL, " PPL_, ' PPI
3 PFCM, (PFCMt,l PWM,
(13) PPI, =/ PPI_, ’ PPI

- A7A, PFCFE 940lR] 22748, PWEE A 5718, PEFOM S 4014 AkA] 714,

PWM+ 4 78, PPI= AAAAE7A 59,
Ha17] AH|ATEAL F7] H317] AR|ATFA Y @R 7 Sl rEA o] o she] AA T
PWE,*(NSF,/NSH,) + PWM,*(NSM,/ NSH,)

(14) (LB 2 )
CPI, cPl_,’ CPI,

- o7|A, PB+ 4317 ABIAVE, oPI= ABA 27 A, PWFE 94 Eui7F8, NSF+=

P EFUBIF, NSME 4 E50ET, NSHE ZA 25088 on|gh

B AT T FE RS EEE Y EafrhE o] g5 S 8 S PP S Bl
AR =& A AEHA A 2 3(simultaneous equation model) FENZ AA = AT =08

Sk

ofr

AR ZAZ Q8 43 225 (Ordinary Least Squres estimation:
OLS) 49| B3| 7P Ho] EAL olol 2} 8- 342 E2vhel0} oS0k A



AW g ARE o148 B 5FRY TH 39

7+ e A o] Aol = 28] HAASF H(Two Stage Least Squares estimation: 2SLS)

& o] 83l th23 2SLS = 29 Al AA HAASH S A835t e YO E 1Pl 7%

WA W WAHTEo] wEkde] 594 FA1E Yd 7otk &, 19A oA S EEA 2]
H
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W] A g WA AASHA H B2 WY 2A7F s ddn. sAR 28 77 S8
SFA| Z]E 7350l AR H o7t 23] AAH A Fhs AZE ATH 01 2009).

B AT B EE 70l o] 8H = T2 BEEA A2 Eviews 9.1 5 A7 A 2219

o
9
oo
ot
£
4o
o2l
ol
b4t/
o
R
=
e _].l

FEN G2 =5 level-level, log-level, level-log, log-log FH| &

FHE T T, FHAT t-value, H O AYJE(R?), BE 5K AP & F
dHo g yeste] HE P E AHtthe A7 A7) g auto-correlation) =4
o] = Durbin-Watson¥} Breusch-Godfrey LM(Breusch 1978)& 53l A73sl5.2H, 27|33
o] A7} 7 = Newey-West(Newey and West 1994)25 45 A A5} T

3.1, YHTHHS

ojgiuepe) 574 Ah <3 4>9} ek Folx) 5o 40| tlel iR £9H Folx| 21714
S WIRALE 714 ) go] B 0.2 10% S04 frolshil ersit 5, 401 AX71Ao] %
A AR 71 o] ol 45 g epo] F7}eke o] Stk Zlolh. A7) Azt 4
oz ao] 571843 7] iRt ao] S715H 202 Ueiom, A7|2 02 387)=

7180 159 2EZ SV WHE, 1 27]9 287|487 R 2442 1193 2EZ 243

N

23 A A A& FAlo FA5hE 38 #4578 (Three Stage Least Squares estimation: 3SLS)< 5.3 z
EAHEE LESFEEISLS FAFHT AEH Q. Tt o= shute] T84 4o “249-%7} Ue A 2Y AA 1 a7t
e o] /i WA A FAA 0 FEFE PR = FAZF A Wol B Aol A= 2SLS FEEAS A 5

24 level- log, log-level FEI= t-value$t B8 A3}=r} Uohs Wt opel A AT} s4jo] go|atA] ot A831A] ¢k
log-log FEI=t- value7} 7H 9431 2, level-level FENETH R 9| A} tha Bgtow £ R 75 A oS4 ¥
Ao A Y HFH O 2 level-level FEIE £ AT FFASEEY 730 o] 8319 5.

25 24 REE AVIR EE ol B4l Gt AN B, EEOAE 2T P,
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A 2ER A2 707 et 387] Aol A 0 g o]f= FwuollA 2 Fl
STkl SokA 8 Ad A 8.5 F5A717] A WA w7 32716 e 245k
wfFol ok md Al 0 =2 QI Fs 7 AAE Al71912011d 1871 BdFgFo] A3 &
o} 29757 2~2E R 7HASI 01, 2011 287 A1 9171 @AY 2AH 08 FN a7 54
A Z71gol wet A o) 339 1 2EE 71802 Yepgt)

T 4, HHmiEF = ZaKLevel-Level)

Ha 5704 ErgA| -2
el 7107 0.1078
ASEM(-1) 0.2307 0.90 8.6051"
(PFCF+PFCM)/2/NFEED 4361 0.07 1.7998"
DS1 -112705 -7.4539™"
DS2 -23226 -1.5471
DS3 153998 10.4532™
DUM101 -296055 -6.9140™"
DUM102 331135 7.8886™
Sample Range 2003Q1~2017Q4
Adjusted R-squared 0.913946
Durbin-Watson stat 1.687246
MAPE 7.5%

Fw, wx, wenls 2428 10%, 5%, 1% §9)2F004 2J3g jojat.
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FH

5. EMniEl4 =X ZaKLevel-Level)

M F3A= EtEA| t—at
ARl -6310 -0.2568
ASEM(-3) 0.0933 0.80 7.1020™
DS1 20309 2.3636™
DS2 143219 16.6555™"
DS3 75187 8.7344™
SD1104 -16755 -2.6315™"
Sample Range 2004Q4~2016Q4
Adjusted R-squared 0.882296
Durbin-Watson stat 1.793844
MAPE 8.8%

Fw, wx, wenls 242E10%, 5%, 1% §9)2F014 2J3g jojat.

9 29 o4 EE0EG FAATE <E 67 A o EETRSE LS 710 WA
oG Leh thas Erl7hA ) obA) 4712 1k b2 lsh 27)9] G A A B4t
FAROE 19 FENN FroI3 G A= A 02 Uetsith AR Helis 32871 54
202 19 SR el FFE A A0 Ustorh 137], 387)% FAH O fojst
A e A 02 ekt o] 28719 SARIBIGT 7V Be A7o)H, AL B B AL
A8 Sals Aol Mgl 202 AT, Ea B90tatE AR 2R YA Aol o)

E U4 Bl 7EE A ES0REIEE 20139 127] o[ BT ok 2% 53 whE] S718HA
om, FA|Y WA E AT ol FAFORE PA EESTBIFE F 8 vl A Ao E
ERsTH

AR 7 9] 7EANZF 1% S7FHE 1.15% S71ke 2102 BHERY. 127l BArs s =
Friela7t 2 £OR F7kehe A A 9] Sle AR vERgt 3 7A o Bl uhE $-
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Al ol F A gk sl Aol whe} 4 EFukEleE oF 1977 nle] SR A 02 FAEG o, g
1 FTA(2012 39 15% 28) A2 & ARS 5719 224 1]8)<} B YA DA Al e
2 A ESUEISE 2014 o] BT 7R vle] F7FsE 2 02 EAE Rl

T8 ZH §hFh EEuEls A= < >3 2 da EERETE g4 =eivkA s

R 11F FA50] G T5uElo] BAXH R 1% MM FrTd TS vA =2z Y

alo] EZnlelE ok 19H4 3 nhE] 7hAd A 0 2 YERtor, 2012'd YE LA whE A
Eofl th &7 oAl 8 F7HE 2012 3487] o] H Bk oF 278 A nfe] E7He A0 FAH S
t}. 20143 49 M 95 FEAA 720159 8 Y W22 AME] 502 A EF0EIE2014d 2%
7] ol BT+ 17F 27 whe] 2HAE A 0 & YElom, 20160 4 o] Al HEE Al
e} oF 29k 9 mie] Ak A o2 FAE A

Th EESMETE T4 BV, A 179 §a7) 7Hs B AHIARHE, S0 107 $4AE,
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E6 33 5H Y 24 EX0EI4 £ Zl(Level-Level)

L4 EE0ET T4 EEO0ES
M FaA+ | B t—at He FaA+ | BdA t—at
Aragt -31473 -4.5153™" gt -45576 -2.5828™
NE(-1) 0.0298 0.68 4.5309" NM(-1) 0.0250 0.27 2.2573"
PWF/PFCF 7748 0.66 8.6202" PWM/PFCM 15687 1.15 4.7028™"
DS1 -1632 -0.6285 DS1 7708 1.9750°
DS2 -7076 -2.7359™" DS2 -11036 -3.6794™"
DS3 -363 -0.1412 DS3 -5427 -1.5398
FMD10+FMD11 -8363 -2.0234" SD1402 47041 8.0354™"
SD1301 24887 10.8389™ SD1503 -10219 -2.6216™
DUMY11 17051 3.2692
Sample Range 2003Q3~2017Q4 Sample Range 2003Q2~2017Q4
Adjusted R-squared 0.951144 Adjusted R-squared 0.873605
Durbin-Watson stat 1.997792 Durbin-Watson stat 1.522709

Zix, wx, e 2121 10%, 5%, 1% 9004F0M 2132 ojujgl,

7. QWY £ TR0EIS FF HilLevel-Level)

A RO o DRSS
s FEA+ | BA t—ak S A+ | BHER| t—at
A4t 49232 0.8960 Araat 16912 0.4927
PWF/CPI -592 -1.13 | -6.1593" PWM/CPI -494 -0.90 | -5.1885""
(Pl(n;g?gg)c/*ccp?)/ 596 | 011 | 0339 (Plzgg?gg)c/*ccp?)/ 2086 | 033 | 1.6792
DMP/CPI 25.8 0.03 0.1156 DMP/CPI 214.0 0.20 1.1971
RGNI/APOP 160960 1.38 2.6856""" RGNI/APOP 168307 1.24 3.4105™"
DS1 -1435 -0.4608 DS1 8765 2.6804""
DS2 -19136 -5.3550" DS2 -14660 -5.2531™
DS3 -12534 -2.5004" DS3 -12524 -3.3420""
SD1203 28064 4.5061""" FMD -3714 -0.5989
SD1402 -12407 -1.4672" SD1203 4265 0.6881
FMD -14461 -2.4142" SD1604 -20641 -3.8767"
SD1604 -28712 -5.7148
Sample Range 2003Q3~2017Q4 Sample Range 2003Q2~2017Q4
Adjusted R-squared 0.882162 Adjusted R-squared 0.854333
Durbin-Watson stat 1.400837 Durbin-Watson stat 1.370697

Zx, wx, wens 2121 10%, 5%, 1% 9004F04 213h2 ojujgl,
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3.4. Z0K| AX|7H4

O SpolA] AA7H2 AR <3 8>3 ek, Yol WA7HA & 217 QokA 4472
5} 57] g Bo o] BE BAH 02 1% SENA Fol8 G BE o2 BaEglon,
#7) ot A0 1% FE5A G971 ol A7) & 0F0.67% 443t

3, 7] S Bol7FA( )0 1% A5 Aol AA7HA(H ) £ eF0.58% A4 A0,
=

ol AAVA & 7] oA AAVAT 7] o SR e B BAROE 1%

PN

T

Z 0% Gae W 2102 Uehkom], 7] Sdol A7 A o] 1% 4455 B

FobA] AAZHA( ) & %k 0.79% 3531, 7] S S FA(E )0 1% 445HE ol

#8. - 30| LX71H = Z2HLevel-Level)

UBOIR| AR $B0IR 4R71
Ha 204 [en | -t Ha 204 [emn | -
Arapgt -6.5248 -2.4238™" Aragt -6.9970 -4.7056™""
PFCM(-1)/PPI(-1)| 0.6692 0.67 7.7305"" | PFCF(-1)/PPI(-1) 0.7819 0.79 16.7388™"
PWM/PPI 0.0942 0.58 3.3956™ PWF/PPI 0.0858 0.48 5.50057"
Sample Range 2003Q3~2017Q4 Sample Range 2003Q2~2017Q4
Adjusted R-squared 0.951526 Adjusted R-squared 0.909863
Durbin-Watson stat 1.8707558 Durbin-Watson stat 1.1511797

Fw, wx, wenls 2428 10%, 5%, 1% §9)2F014 2J3g jojat.

A17] AH|[XP A

H37) 27N A4 AT <3 959 2T B9 Bl b)) 1% 45t

H37] 2EATVA L 0.41% F%3H, 27] 41307 ARk o] 19 443k 9] 437 4

A7V 0.65% AE3H 2102 B0} 4317] AHATEA L 2] FA7L kg E I gl 2
259k
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E9. A17| 2H|XH F=F ZilLevel-Level)

M F3A= Bt t—at
Nl -18.40522 -0.95885™"
PB(-1)/CPI(-1) 0.649349 0.65 10.8897
((PWF*(NSF/NSH)+PWMx*(NSM/NSH))/2/CPI) 1.979021 0.41 6.0055™"
Sample Range 20060Q4~2016Q4
Adjusted R-squared 0.902512
Durbin-Watson stat 1.664858

Fw, wx, wenls 242E10%, 5%, 1% §9)2F014 2J3g jojat.

2g9] 58S Wrishs o R i Ao WEE ©*(Mean Absolute Percent Error:
MAPE), 3¢ Al & W E-8 22 Means Squared Percentage Error: MSPE), ¢ At 2% Mean
Absolute Error: MAE), 3+ A5 @2KMean Squared Error: MSE), 8¢ A< WE-& 24
(Root Mean Square Percent Error: RMSPE), 3¢ At WE-& 2*(Mean Absolute Percent
Error: MAPE), H| ¥ 9] B+ Zl5%(Theil’s inequality coefficient: Theil’s U)26 5| T2 A%
ok & A7l 4= RMSPE, MAPE, Hl¥ 9| E45 AlFE 58 34 7|02 AR thy
AFolA FE3 BP9 Ao dig AEE HE2 FE U(in-sample)ot FE 9
(out-of-sample) L2H&= H7lshk= 7 7HA WA 0 & st 8 W QA& 2 3dzt
Esiqitt vk 82 9] exbs2

2018 1587)2 B2 9] 9x18 AA 7]

o
ELL,

(201593 1:271~2017'A 4271) 2] 1270 3280l T3t o 54
d &2} ASA & Hlwd o YE 7|7e] FEIHA| ero

Foz st

T

‘|—’

F

26 H|Q9] Ed5 ATE 041*}014 B2 7HAA Hewl, dEA S ASA7F A g8 2273909 g 2 HER gt o g Al
7o) 222 B o= o702 WylE,

=T =1 -0

27 RMSPE, MAPE, Theil’s U STl 93-2 4] ob7] &0l A=A o] thgt 6= e3ke) A2l 2718 SA4sh=d ul®
HoZ AM-H.
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4 FEEY 75

=10. YTY TS FHAN ME X2 4H
oy MAPE RMSPE Theil’s U
7g o 6.9% 7.5% 0.08
ERCUSES 10.5% 13.3% 0.09
g AT A 4.9% 6.6% 0.07
enTE AATE 5.8% 7.0% 0.07
AT A 4.3% 4.9% 0.05
a5 rAEE 4.2% 5.5% 0.05
oF&0}A] AFK|7}A 7.8% 8.8% 0.08
220}R] AR 7HA 7.5% 8.5% 0.09
A17] Av|RpHA 3.1% 3.8% 0.04
E11. 312 & BE Q| 7|7t X8 HH Z1K2018H 1£7])
HeH AEAR| Of| EX] LK RIS (%))
K ONTH2HAE 2) 375,194 359,182 -16,012(4.3)
ZAut2i s (or]) 122,816 125,704 2,888(2.4)
s PR AN (o] 1) 2,769,606 2,758,087 -11,519(0.4)
A E&0ieis(ne) 210,862 213,733 2,871(1.4)
oth ZOf7}A(Y/ke) 16,242 15,964 -278(1.7)
24 TOi7FA(Y/ke) 18,140 17,786 -354(2.0)
oF&o}x| AM|7HA (Y /ule]) 2,938 2,752 -186(6.3)
501x| AR71A(Y /0t 4,757 4,739 -18(0.4)
A17] AB|APHA(Y /ke) 47,197 47,800 603(1.3)
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