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Abstract

The purpose of this study is to construct a flatfish outlook model that is consistent with the

"Fisheries outlook" monthly publication of the fisheries outlook center of the Korea Maritime

Institute (KMI). In particular, it was designed as a partial equilibrium model limited to flatfish
items, but a model was constructed with a dynamic ecological equation model (DEEM) system,
considering biological breeding and shipping times. Due to limited amounts of monthly data,
the market equilibrium price was calculated using a recursive model method as the inverse
demand. The main research results and implications are as follows. As a result of estimating
young fish inventory levels, the coefficient of the young fish inventory in the previous period
was estimated to be 0.03, which was not statistically significant. Because there is distinct
seasonality, when estimating the breeding outcomes, the elasticity of breeding in the previous
period was found to exceed 0.7, and it increased more as the weight of the fish increased, in
addition, the shipment coefficient gradually increased as the weight increased, which means
that as the fish weight increased, the shipment compared to the breeding volume increased.
When estimating shipments, the elasticity of breeding in previous period was estimated to
respond elastically as the weight increases. The price flexibility coefficient of the total supply
was inelastically estimated to be -0.19. Finally, according to a model predictive power test, the
Theil U1 was estimated to be very low for all of the predictors, indicating excellent predictive
power.

Keywords: aquaculture, dynamic ecological equation model system, flatfish,
outlook model, structural equation model
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Astudy of a flatfish outlook model using a partial equilibrium model approach based on a DEEM system
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Fig. 1. Flatfish farming method and growth & breeding process.
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Materials and Methods

A= Table 194 & 4= 150], 20058 1295 E] 2020 971X 2] ¥H AR E o] &3l o, A5 &= FHL3]

PATIER] ST AEN] Fol £4HEE <FRKML 20208 ©] 835131k
U8 AYHNE TS Fol SFUYRF L F2ol FIE REFYTYPEMO R ArAskel SehH ey

YA HY(DEEM) AA 2 7531311, ZJA|o] 2ol FotE ZA 4 7He] QITtA|E 2{ol §Egstqith= 7o
EZo|t}. o] 27 oA & uf FA|wFF X (simultaneous equation model, SEM) 1-=0] o]A& oL}, & At&
9] HA| 2 915} ZX} 2 (recursive model, RM)=- 0] 85131 .21, A&+t 7F4 (market clearing price)°] 42 %"—’F—
(inverse demand function) 2 2|4 A4 =& H/J5QITt o= @74 7FAP /-2 33l ool 2=z 4
Hat o= 33 HSF A 23871H @42 S 2o7] wlwolth

Table 1. Data summary used in modeling (KMI, 2020).

Name of variable ~ Variables Unit Basic statisti
Mean Standard deviation

S, Young fish inventory Ten thousand 709.2 4384
S, Below 250 g breeding volume Ten thousand 5,072.5 1,676.8
S, 250 - 500 g breeding volume Ten thousand 1,633.1 4842
S, 500 g - 1 kg breeding volume Ten thousand 1,813.0 538.7
S Over 1 kg breeding volume Ten thousand 677.1 277.1
Q Below 500 g shipment volume Ton 2257 107.6
Q,+0, 500 g - 1 kg shipment volume Ton 1,250.9 377.0
Q, Over 1 kg shipment volume Ton 1,874.1 385.8
FP, Below 500 g farm-gate price Wonkg 8,517.2 1,642.5
FP, 500 - 750 g farm-gate price Wonkg 9,548.9 1,687.2
FP; 1 kg farm-gate price Wonkg 10,874.6 1,811.5
FP, 2 kg farm-gate price Won/kg 14,935.5 3,559.7
WHP, 400 - 500 g wholesale price Won/kg 10,369.1 1,5282
WHP, 900 g - 1 kg wholesale price Wonkg 13,0379 1,737.7
WHP; 2 kg wholesale price Wonkg 17,2389 34482
X Export volume Ton 2842 1074
KP YEN Osaka in Japan, sale price (yen/kg) Yenkg 1,645.5 284.1

Fig. 2 oAl & 4= 3
sto] REgS FEIATh FAHES] S s
1, 2o] YA EF BEEEARE) 62 Lefolo] SErE E2H dgE YHEF L St oSstes 2
3} sHTt 2]o] YA E7F S 2151 Nerlove (1956)2] F-227 23 (partial adjustment mode, PAM)Z}+ Cagan
(1956)2] &34 7|th7Hd& A&, AHSE A7]9] X|of FAET G4 7|5 H /A, A
’d SO FAJH FH A2 oflje} o] AAg 4= Qi

lo

S, =f EL , 27 S, 1 seasonality) 1)

Note: 1) S, : t7]19] XA A A 27, FP: 7] 2] AFAI7HA, Peost: t7]9] A 4]

H
2) A4 5 A AH) = ol AJATHI 7 BAISte], B Aol = ALGBHA) QHoke
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Fig. 2. Flatfish Model flow diagram.

o] FHEZ 7NAE (250 g B]9F 250 - 500 g, 500 g - 1 kg, 1 kg O = 242 LRSS A EE 1A= mY &
F L2 m- 199 FIEFONA mYE e EdtFS Aok, HAFFS AlQl et 3ol FEme)e] 7HAE /g

EgHa] Q1 vkttt 250 g HITH(S2)2] o] =2 A7 |(m-1)Q] FIEF F71(m)<)
Foll o] Esh= A0 & BRPSoiQitt. LU AA| R0l = HARFS tlofE gHA|= drri4
SHIR F/35HAT o714 21 7] A ETFS] ohetu| el 1 E o} Zotof ot E5lgo] gl whi=

A& Al Fol 7t 7HRe] ol A AESHA ek ok A = o2 WA FdE=Tol ek
Sy =f8,54-1, 81, Q. Seasonality) )
S5 = 1S54, Q, 1, seasonality) 3)
Sy =1£S4-1,Q,+ Qs,, seasonality) 4)
S5 = £S5~ 1, Q4,, Seasonality) )
S, =X % S (©)

Note: S, ; t7]9] X[ JAETH, S, : 17]9] 250 ¢ T EH, S5 0 t719] 250 - 500 ¢ FA =T, S, 719 500 g - 1 kg &F
8=, S 1712 1kgol FHET, Q. 500 gPIRF E5HET, Q,,0 500 - 750 g E0HE T, Q0 750 g - 1 kg E3H=,
Q. 1 kgold S0t S AAFIEF

go] EtF2 FFER 500 g 1|9E 500 - 750 g, 750 g - 1 kg, 1 kg OJ 0.2 2611, S Fo] St &
5t 7bs EF(R7] =2 nli7 AR 7] A7)l @S e A o' By AASII £, 01719 9
A2 E5) 7He BRHFEH T vl wofFl o 2 HE] AEH ) o 714 njefe] #HofZd-2 Cagan
(1956)°] 2-34 7|th7Hd & o]-g5to] 7] AR|7HA S AFESIRITE 5], 28 7ol 9lo1A] 500 g - 1 kg (S, )Y
=T SchdS S t8sH7] A3, 500- 750 ¢ (Q,, ) E 3T 750 g - Tkg (Qs, )= F5tel 75Tt et &
T Eolefe] $h2 HA| Esteo] "t

Q.= 1fiS;,-1, FP,,, seasonality) @)
Q2,t + Q},t = f(s3,t— 1;S4,1— 1 FP3,1— 15 seasona]ity) (8)
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Q.. = f1Sy,-1,S5.- 1, FP, |, seasonality) )

Q=21 Qy (10)

Note: Q, : t719] 500 g FIFF Z5F, Q.. t719] 500 - 750 g HITF Z5H, Q0 719] 750 g - 1 kg Z3H, Q. 719 1
kg o) &34, Q: 719 AAIE3E, S, 1 1712 250- 500 g FAHEH, S, 11712 500 g - 1 kg FAEH S, -
t1719] 1 kgol/d FIES, FP,,_: t-1719] 500 g AFA 714, FP, 1 t-17]2] 1 kg AFAI7HA, FP, -y t-1719] 1 kg O
A2|1714

Fol AAZHA( ke AA ZHBHEFDT 450 FFL W 202 T A4 0Y4E BYS A
Atk T, 2 o2 gl Bol 22 = =5

FP, =Y &, Q,.X, seasonality) (11)
Note: FP;: t7]19] 1 kg AMA7HA, Q: t719) WA E5t, X 72 2%

T A 7HE 2 O E AR 7HARD 1 kg 7HA S Aol 25total, 7 S EotekS Aol 2 e}
o] gsteict. wak, FA EnlrlA L S XM AL Agsol Tgstel FRUR FHstlch
FP,, = flQ,,, FP;, seasonality) (12)

Note: FP, ;712 1 kg AFA7HA, Q, - 719] i $32 E51, FP,: 712 i& 2] AHA171H4

WHP,, = fiFP; ,, seasonality) (13)
Note: WHP, ; t719] i) Zul7}2, Fp,; t7]9] iZo] 442714

Results and Discussion
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Table 2. Estimation result of Flat fish young fish inventory.

Variable Coefficient Std. error t-statistic Prob.

C -0.102821 0.904572 -0.113669 0.9098
LOG(@MOVAV(FP3(-1),3)) 0.605629 0.098640 6.139800 0.0000
DUMO03 0.901359 0.062197 14.49193 0.0000
DUMO04 1.361002 0.062046 21.93541 0.0000
DUMO5 1.408754 0.061945 2274195 0.0000
DUMO06 0.594340 0.064429 9.224756 0.0000
DUMO08 -0.248274 0.061894 -4.011264 0.0002
DUMO09 0.745476 0.061938 12.03593 0.0000
DUM10 0.993645 0.066738 14.88882 0.0000
DUMI11 0.819918 0.066746 1228413 0.0000
SD1410 0.379109 0.058415 6.489920 0.0000
SD1710 -0.247461 0.035788 -6.914700 0.0000
DUM1507 + DUM1706 + DUM1708 + DUM1806 + DUM2001 -0.530196 0.072507 -7.312340 0.0000
DUMI1411 + DUMI510 + DUM1606 +DUM1612 0.559902 0.081370 6.880914 0.0000
R-squared 0.958488 Durbin-Watson stat 2.082825
Adjusted R-squared 0.950434 Breusch-Godfrey LM test: 0447025
Sample: 2014MO01 2020M09 0.145193

DUMO3 is a seasonal dummy variable, 03 means the month, March, SD1410 is a structural dummy variable, the first two digits are the 2014
year and the last two digits are the month, October. Also, DUM1507 is a dummy variable, with the first two digits representing the 2015 year
and the last two digits representing the month, July.
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Z31e A Fo] Sol 42 3] 512 AT} WAt AR = o2 FAE T, o) Fao] Sojds
= i 2ol Zalare] QJao] ARITHs 7o 2 Qb Battiu] Zajako] WolrIThs 212 ofnjshr.

Table 3. Estimation result of below 250 g breeding flatfish quantity.

Variable Coefficient Std. error t-statistic Prob.
C 0.878314 0.529132 1.659914 0.1037
LOG(S1) 0.076706 0.008469 9.057421 0.0000
LOG(S2(-1)) 0.861156 0058874 14.62723 0.0000
LOG(QI) -0.025466 0.016686 -1.526225 0.1338
DUMO04 0.033547 0.017673 1.898267 0.0639
DUMO5 0.038736 0.018044 2.146698 0.0371
DUMO6 0.041135 0.018224 2257104 0.0288
DUMO7 -0.047218 0.020871 -2.262383 0.0284
DUMI1608 -0.129907 0.035343 -3.675629 0.0006
DUMI1611 +DUM1612+DUM1701 -0.186434 0.021261 -8.768736 0.0000
DUM1907 + DUM1701 + DUM1703 0.079761 0.024084 3311762 0.0018
R-squared 0.936115 Durbin-Watson stat 1.775633
Adjusted R-squared 0.922226 Breusch-Godfrey LM Test: 0.351268

Sample: 2016M01 2020M09

DUMO04 is a seasonal dummy variable, 04 means the month, Also, DUM1601 is a dummy variable, with the first two digits representing the
2016 year and the last two digits 01 representing the month, January.

Table 4. Estimation result of 250 - 500 g breeding flatfish quantity.

Variable Coefficient Std. error t-statistic Prob.
C 1.170839 0424674 2.757027 0.0085
LOG(S2(-1)) 0.577296 0.068020 8487152 0.0000
LOG(S3(-1)) 0.264721 0.059678 4435799 0.0001
LOG(Q1) -0.106929 0.023031 4.642818 0.0000
SD1607 -0.219179 0.024153 -9.074653 0.0000
SD1704 0.176470 0.023231 7.596214 0.0000
SD1712 -0.253864 0.026397 -9.617098 0.0000
SD1812 -0.135907 0.018877 -7.199473 0.0000
SD1908 -0.073417 0.019545 -3.756328 0.0005
DUM1611 +DUMI1612 +DUMI1701 -0.191862 0.028034 -6.843835 0.0000
DUM1707+DUM1710 -0.145634 0.032047 4.544424 0.0000
DUMI1711 -0.278030 0.042266 -6.578174 0.0000
DUM1803 + DUM1808 -0.148625 0.030740 -4.834981 0.0000
DUMI1910 -0.111664 0.039237 -2.845925 0.0068
R-squared 0981994  Durbin-Watson stat 2.309621
Adjusted R-squared 0.976551 Breusch-Godfrey LM Test: 0.179000

Sample: 2016M01 2020M09

SD1607 is a structural dummy variable, the first two digits are the 2016 year and the last two digits are the month, July. Also, DUM1611 is a
dummy variable, with the first two digits representing the 2016 year and the last two digits representing the month, November.
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Table 5. Estimation result of 250 - 500 g breeding flatfish quantity.

Variable Coefficient Std. error t-statistic Prob.
C 0.995130 0.456620 2.179340 0.0346
LOG(S3(-1)) 0223113 0.039407 5.661793 0.0000
LOG(S4(-1)) 0.738458 0.035422 20.84762 0.0000
LOG(Q2+Q3) -0.124047 0.038588 -3.214624 0.0024
SD1711 0.200995 0.020305 9.898658 0.0000
SD1806 -0.140966 0.025747 -5.475027 0.0000
SD1901 0.124803 0.022961 5435420 0.0000
DUM1606 + DUM1607 0.234111 0.032876 7.120966 0.0000
DUMI611 +DUMI1610 0.179551 0.031677 5.668261 0.0000
DUM1707 + DUM1708 + DUM1709 + DUM1710 -0.141931 0.027326 -5.194049 0.0000
DUM1706 +DUMI807 + DUM1809 0.208178 0.027575 7.549530 0.0000
DUM1812 + DUM1902 + DUM1905 -0.076141 0.024955 -3.051093 0.0038
R-squared 0.969695 Durbin-Watson stat 2.088654
Adjusted R-squared 0.962287 Breusch-Godfrey LM Test: 0.206079

Sample: 2015M01 2020M09
SD1711 is a structural dummy variable, the first two digits are the 2017 year and the last two digits are the month, November. Also,
DUMI1606 is a dummy variable, with the first two digits representing the 2016 year and the last two digits representing the month, June.

Table 6. Estimation result of over 1 kg breeding flatfish quantity.

Variable Coefficient Std. error t-statistic Prob.

C -0.873763 0.911108 -0.959012 0.3415

LOG(S4(-1)) 0.368546 0.079141 4.656822 0.0000

LOG(S5(-1)) 0.869592 0.035949 24.18969 0.0000

LOG(Q4) -0.147486 0.082853 -1.780083 0.0802

SD1606 0.187753 0.037318 5.031095 0.0000

SD2004 -0.075451 0.037378 -2.018584 0.0481

DUM1607 + DUM1608 0.188011 0.072113 2.607187 0.0115

DUM1706 +DUM1708 - DUM1711 -0.411893 0.049951 -8.245941 0.0000

DUM1801 +DUM1802 + DUM1803 0.278311 0.052222 5.329342 0.0000

DUM1808 +DUM1812 + DUM1810 -0.200654 0.052977 -3.7875% 0.0004

R-squared 0.974538 Durbin-Watson stat 1.491170
Adjusted R-squared 0.970653 Breusch-Godfrey LM Test: 0.267000

Sample: 2015M01 2020M09

SD1606 is a structural dummy variable, the first two digits are the 2016 year and the last two digits are the month, June. Also, DUM1607 is a
dummy variable, with the first two digits representing the 2016 year and the last two digits representing the month, July.

Table 7. Main estimation result of each breeding weight.
Breeding quantity ~ Breeding quantity of

. Previous price of previous period revious period Shipment volume

Do i 1/32;1;1);31,‘_i (prI::Vious wre,:ight) Izsame wgight) pm(oi,t)
(Siie) Sic)

Young fish inventory S, 0.58 - 0.03 - -
Below 250 g S, - 0.08 0.86 -0.03 Qu
250-500 g S, - 0.58 0.26 -0.11 Qu
500 g-1kg, Sy - 022 0.74 -0.12 Qy Qs
Over 1 kg S, - 037 0.87 0.15 Q.

Korean Journal of Agricultural Science 48(4) December 2021 822



Astudy of a flatfish outlook model using a partial equilibrium model approach based on a DEEM system

o] E31Fe FFH R 500 g 1R, 500- 750 g, 750 g - 1 kg, 1 kg o402 LRSI on E3] 2 7of| Qlof
41500 g - 1 kg (S, ) /=T Zotd= F= thdsh7] /I3l 500 - 750 g (Q,, )Z0Hd2 750 g - 1 kg (Qs )=
FA5IAnt. S Fo] S5t E5H 7hs 2R 7] F8=H L rlEi7FE (7] AHR|7FA ol g v
& F/d5eltt o7te] JArEA T2 &5t 7Hs S Y8 =H T vl JﬂrﬂH%"ﬂ_E—‘%Ei ArEETh
n]2jj] wHaf g2 Cagan (1956)2] 2-8-4] 7|th7Hd & o] 8-5f0] 7] AHA|7FA & AR5kl Tf e, Sokake] A
2 S| AFAA Q191 AE-2 Z7|9] 7|thrtA T} A u] i Aaka] 2 AL x}LQJ SHAI 2 74 GH| /4] = A
95kl g719] 7|th7HAR1 71 9] AkA|7HA o = sl Bt S Skl ohe A Ss5hgol Hok

Qo] AgH4E ALgsto] S Edtee] 7S 2= Table 8 - 100 FHZ RS AA5H AL, 74 Zto]]
ot ohajmlEf 2] 2ok Table 119 AIA|5HI T

Tl 1154 20) £ Aok Q342 ) HA7FAS s 0 MBAO2 251, 3ol ol

S4E ARt A HobAlE 2102 FAHQIh o= Fo] o d4F ofrke] ZAEA WAl FiAol
ofo} 251 el oa%;—wa_fm Bl 0.2 shAE 4 9k 5, ol 23 o] ol b, of7te) 9
Aol 7ol At 0 =01 ofoll vlal) @ BIZal wkg sk Z5lakehe ofnjo|h 1 kg o4 At o]

E7HAETH= A& Eﬂlﬁme |, oz} Z3}aloF 617] wiEolct.

=, 500 g ©|5H2} 500 g - 1 kgoll A= AlI=710.28 - 0.332] FFS ol Aol A Ed1eHA|, F o] AFSsto] &5
A& ZAsh= 202 s E 4= 1ot 1 kg ool A= A7 0.132 FA| 4= o, AFR] 7FAR Fo] AdthA o
2 T2 Fol vlsiA] 2 Y-S PR A = Ao & SiA LY.

7] Fg=el tigh ©HAd2 S30] Eol7hHA e 4 o= Hhgoh= A 02 AISEQlth F4H 17 I
=2 ¥hE-2 S5l B9l EolH, YT THule] 7|0 2 3|24 51el7 ol Fo] S0 EoldE. &

‘JETFo| Edtgol vl = ©EA2 AR = A= UEHITE F, 1 kg ol/d] FAH=FHE R 1% ¥50] E5t
FE)°N vl A= BT %) 500 g ol5ke] =T (T rta]) 50l EdtF(E)0l vl FFEH= 27 wizo|tt.

Table 8. Estimation result of below 500 g shipment volume.

Variable Coefficient Std. error t-statistic Prob.
C 0.460401 1.267083 0.363355 0.7187
LOG(S3(-1)) 0.266923 0.130999 2.037600 0.0497
LOG(FP1(-1)) 0.325618 0.090118 3.613255 0.0010
DUMO7 -0.142002 0.055613 -2.553387 0.0155
DUMO08 -0.123477 0.057592 -2.143992 0.0395
DUMO09 -0.194414 0.056724 -3.427348 0.0017
DUMI10 -0.293317 0.053485 -5.484076 0.0000
DUMI1 -0.333209 0.050814 -6.557429 0.0000
DUMI12 -0.170759 0.046626 -3.662275 0.0009
SD1712 -0.287097 0.043637 -6.579195 0.0000
SD1907 0.613634 0.061768 9.934545 0.0000
SD2002 -0.418370 0.052198 -8.015078 0.0000
DUMI1703 +DUM1709 + DUM1905 0.214772 0.053478 4.016039 0.0003
DUM1801 + DUM1806 + DUM1807 -0.386894 0.058579 -6.604649 0.0000
DUMI804 + DUM1809 + DUM1810+DUMI1811 0.648309 0.054026 12.000030 0.0000
R-squared 0.925701 Durbin-Watson stat 2.025189
Adjusted R-squared 0.894181 Sample: 2016M10 2020M09

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. Also, DUM1703 is a dummy variable, with the first two digits representing the 2017
year and the last two digits representing the month, March.
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Table 9. Estimation result of 500 g - 1 kg shipment volume.

Variable Coefficient Std. error t-statistic Prob.
C 1.709610 0.756698 2.259304 0.0297
LOG(S3(-1)+ S4(-1)) 0.331279 0.076336 4339742 0.0001
LOG(FP2(-1)) 0.280588 0.049990 5.612908 0.0000
DUMO02 -0.190094 0.032894 -5.779045 0.0000
DUMO5 0.070206 0.029116 2411266 0.0208
DUMO06 -0.104372 0.029428 -3.546711 0.0011
DUMO7 -0.085512 0.030477 -2.805797 0.0079
DUMO8 0.111051 0.031959 3474769 0.0013
DUMO09 0.149326 0.035657 4.187811 0.0002
DUMI1 -0.166771 0.032109 -5.193938 0.0000
SD1909 0.361582 0.036626 9.872354 0.0000
SD2001 -0.246842 0.040310 -6.123644 0.0000
SD2008 -0.166031 0.053648 -3.094845 0.0037
DUM1602 0.267964 0.067430 3.973987 0.0003
DUMI1609 -0.597743 0.067918 -8.800959 0.0000
DUM1607 +DUM1610 -0.219398 0.047333 -4.635186 0.0000
DUM1702 +DUMI1801 0.171959 0.045451 3.783433 0.0005
DUM1803 + DUMI1805 + DUM1807 + DUM1808 -0.168643 0.031993 -5.271223 0.0000
DUM1904 +DUM1909 -0.267896 0.046098 -5.811436 0.0000
R-squared 0.898258 Durbin-Watson stat 2.2864832
Adjusted R-squared 0.850065 Sample: 2016M01 2020M09

DUMQO2 is a seasonal dummy variable, 02 means the month, February, SD1909 is a structural dummy variable, the first two digits are the
2019 year and the last two digits are the month, September. Also, DUM1607 is a dummy variable, with the first two digits representing the

2016 year and the last two digits representing the month, July.

Table 10. Estimation result of over 1 kg shipment volume.

Variable Coefficient Std. error t-statistic Prob.
C 3.266357 0.950705 3435721 0.0028
LOG(S4(-1)+S5(-1)) 0.391879 0.104813 3.738850 0.0014
LOG(FP4(-1)) 0.134178 0.048061 2.791842 0.0116
DUMO3 0.114781 0.029715 3.862776 0.0010
DUMO7 -0.132516 0.030321 -4.370486 0.0003
DUMI2 0.131487 0.032715 4.019126 0.0007
SD1806 -0.264004 0.036179 -7.297132 0.0000
SD1810 0.163775 0.034697 4.720098 0.0001
SD1911 0.175907 0.024619 7.145102 0.0000
DUM1804 + DUMI1811 -0.114530 0.035600 -3.217178 0.0045
DUM1904 + DUM1907 0.131505 0.039776 3.306135 0.0037
DUM1908 + DUM1909 -0.092508 0.035043 -2.639886 0.0161
DUM2002 + DUM2003 -0.310827 0.038007 -8.178065 0.0000
DUM2006 + DUM2008 -0.134153 0.038728 -3.463993 0.0026
R-squared 0.928822 Durbin-Watson stat 2.161616
Adjusted R-squared 0.880121 Sample: 2016M01 2020M09

DUMO3 is a seasonal dummy variable, 03 means the month, March, SD1806 is a structural dummy variable, the first two digits are the 2018
year and the last two digits are the month, June. Also, DUM1804 is a dummy variable, with the first two digits representing the 2018 year and

the last two digits representing the month, April.
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Table 11. Estimation result of over 1 kg shipment volume.

. Previous period farm-gate ~ Previous period breeding
Shipment volume pricel) (FP(,,.) volume?) (S,.,) Notel) Note2)
Below 500 g Q. 0.33 0.27 FP, ., S,
500g - 1 kg Q7 Qs 0.28 0.33 FP,,, Ssi Sy
Over | kg Qs 0.13 0.39 FP,, Sio S5
Fof &x7H4
WA SAEAESATE O] HoJE1E Fig. 33 Zo] A Hm, AA|7H4 2 7|& SFE = vle- v =5 piel g 2o
AL Qlof, AlollA 7o) 242 i, FEFTFH(EsHel w2t 7H o] A E SR UPil %’&% e A

)} 22 TS S 2 Y Ko )Tk Table 129} 7o), o] S Abx| 714 2] 4

(1) BAIE Bolx lek 53], th&E7HAR] 1 kg AMAZHA(FP, )2t ZE AR 7FAFP,  FP, , FP, )2 AT A =
500, 700 g (FP, , FP, 2] 73, 2t} 0.90, 0.96 2 & LEFE O, 2 kg (FP, )= 0.76 2= LHEFSTE

won / kg
30,000
—== 500 g =e= 700 g —— 1 kg — 2 kg
25,000
20,000

15,000

10,000

S,
Nov-05 7 o8 4‘{)
G
5w
.l
o A

.,
5“"4 :g@;;;m.gmao‘oo;;a;\‘w;;;;;'ﬂ,mu;;\‘mm'@fbo‘o
2 9 ? @ 8 @ % @ § § @ 5 o o o Hog g ow g o goSog g g ooog o oo od g g oG
55238232858 355:28823 0832755288833 2E883822¢%8535
year / month
Fig. 3. Flatfish farm-gate price for weight grade.
Table 12. Covariance matrix and correlation matrix of farm-gate price for weight grade.
Correlation
t-Statistic FP3 FP1 FP2 FP4
Probability
FP3 1.000000
FPI 0901428 1.000000
23464720 —_—
0.000000 —
FP2 0957962 0977603 1.000000
37.629140 52348190
0.000000 0000000
FP4 0.762803 0.607210 0.649673 1.000000
13.294080 8.612394 9.630763
0.000000 0.000000 0000000
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FPE /1A 25k P42 1) UE ) A kg 718 ABS 338 5 08 530 12
F3 Solat )14 o] §lo] 25 o] 210w 2) T WS F3E FE 25132 ol 5t
217} 398 VA 2SR Wilo] Utk AAke] 79, A AAGI o] B3 7 B50] UL ol %
X% F3 S5t Watel tet ok W) Qlouk TR el Z71 2ol Wet B HEvt 5UT Y
O o H FA] B9 2t FYE F51Fe] /HEX7} 2 Hoislol, Z1F Mstel MsHA 5l
of e, uleel glol 745, SR 7HAe] F71 24 Wste] R5sk Holspl ol =8 4 ik ety 2

o] nj2fell & A= = W FF/d-S QA= HAke] W S B ol A= ARSsHITE.

O] 22| 0 2 5 Al X & (simultaneous equation model) 50| o]/d& 0|t YHEALE O] SHA| 2 ZAFH & (recursive
model) = WS 0]-8-510] Al%t& 714 (market clearing price)2 &4~2 8 (inverse demand) 2 21 ALE =&
BT ol Blol Baaol 2AslolA7] tle), R MsHITHE T Haph AR EEA B4E
F5}7] G|, O R aHrs] F4HAE Eol1A i AAP1AS A8 4 Q1o 28RS 1A A

831 0] o] 20l Bek=in], 4744 L Eoj7bAT § 51| 52 o] 5ho] 7HAAA Y pricelnkage function)
2 528 4 9Ich o 717400 o SOl BAHOE oIA0] B2 712 HelRi, 2 1FolE A
A717fo] ol kA st EAH O fojstol, 0717 A1 2e] g4 ol 8310l 7P AARpric linkage
function)2 £Zot 1, F-5H|-& 5 7|ELL 1ol TSt do]§] EHE.0] SHA| 2 T 7ol A= A| 2|51t

ol 1 kg AAZFAEP; )2 A SFHEFHETE Q1+ Qo+ Qs+ Q)T FEFX )0l FFS W= A2 7
g3t 4= F<(inverse demand)E 235 AAISHITE TFTF, AH|chAA B 42950l oigh tixl|ere/do] du/d
o] ol 1 FOIA = 4TI 8.2 002 71T, AR B0 2AsT)

Table 13. Estimation result of 1 kg farm-gate price.

Variable Coefficient Std. error t-statistic Prob.
C 10.695040 0.348634 30.672570  0.0000
LOG(Q1+Q2+Q3+Q4-X) -0.189575 0.043706 4337519 0.0001
DUMO02 -0.055667 0.016098 -3457965  0.0011
DUMO3 0.099726 0.017211 5.794147  0.0000
DUM04 0.076695 0.016515 4.644062  0.0000
DUMO05 0.051692 0.016681 3.098817 0.0032
DUMO7 0.042377 0.016085 2.634545 00112
DUMO08 0.068694 0.016639 4.116121  0.0001
DUMI10 0.088766 0.019009 4669771  0.0000
DUMI2 0.064740 0.019784 3272352 0.0019
SD1509 0.220283 0.015740 13.99539  0.0000
SD1612 0.031891 0.012857 2480529  0.0165
SD1812 -0.374552 0.013043 -28.717350  0.0000
SD2005 0.361906 0.019018 19.02937  0.0000
DUM1603 + DUM1610 + DUM1611 + DUM1612 -0.132883 0.020103 -6.610102  0.0000
DUMI1709+DUMI1710+DUMI1711 0.201678 0.023053 8.748575  0.0000
DUM1807 + DUMI1809 + DUM1810+DUMI1811 -0.151254 0.021131 -7.157841  0.0000
DUM1808 + DUM2003 -0.243996 0.027226 -8.961760  0.0000
DUM1910 +DUMI1912 -0.105956 0.029172 -3.632137 0.0007
R-squared 0.972896 Durbin-Watson stat 2.043634
Adjusted R-squared 0.963139 Sample: 2016M01 2020M09

DUMO2 is a seasonal dummy variable, 02 means the month, February, SD1509 is a structural dummy variable, the first two digits are the
2015 year and the last two digits are the month, September. Also, DUM1603 is a dummy variable, with the first two digits representing the
2016 year and the last two digits representing the month, March.

Korean Journal of Agricultural Science 48(4) December 2021 826



Astudy of a flatfish outlook model using a partial equilibrium model approach based on a DEEM system

Table 13 57423}, thE AA7HAR] 1 kg AA7HA 0 thdt A 35| 7S/ A1 (Fa3ks FEh)e
-0.192 F7g ol m} Hjg 4 o 2 A mkM 5719) 3530l 1% S7HaEa)sH, AFA171 0] 0.19%
AaF7hee dvlstH, Fo 242 S A 24 0lA = "=/l .22 E4 = 3.

Table 14011415 S 271 9] 24235 Fobsto] A ST SFE AAI7H 2 tE7HA R 1 kg AHA]

7FA(FP; ) 7 |EF SR
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Table 14. Estimation result of 1 kg farm-gate price.

Dependent variable Independent variable
V.
1 kg farm-gate price (FP;,) Shipment volumel) (Q,,) Notel)
500 g FpP,, 1.08 (correlation: 0.90) -0.01 Qi
700 g FP,, 0.97 (correlation: 0.96) -0.02 Qs
lkg FP;, - -0.19 Q1,10+ Q5+ Qu - X,
2kg FP,, 0.86 (correlation: 0.76) -0.20 Q.

o5 7

Ahlburg (1984)= Theil2] 55 Al4(Theil's coefficient of inequality)= 5712} of|= 7} (statistical forecasting
evaluators) AF5¢ AREE| U, Theil AH4lo] 53 o] F oA M= T AIREE AR T 7HA] =415 Algketo 2
#, oF7te] Zato] 9l = Akl A rgstnt & A4 B 535 Al (coefficient of inequality)2tal B35t “U”
2h= 7|32 BA|HTE 5 & 71A] T2 8ljA] o] 71551t} Ahlburg (1984)°1] 2R, 412 0 2 “Economic Policy
and Forecast” 8} ]| ol A= Ul-& A|F5HA 1L, “Applied Economic Forecasting” 312] 2| of| A= U2E- #|9t5FA Tt

U1t U29] FA ARl 2fol= Fiof| Q1= Fr el &4 of ol L, Ft 2] EAll= Ul 02} 1 Afo] 2 A5k}
ot 22, v20llA] Ft ol Bt} U20llA = fetet At ol gitt of 71 A4= U7t 0ol 77keE oS0l
Zh= oJu]o]thAhlburg, 1984).

1 1
[%Z?:ﬂAt'Ft)zF 122351:1(~'74:—At)2|E
= T 1 _ 1
R 1)

Theil®] 2 5AI5 342 34 7|17 WAet 2 39S FE23ko] 4S50
Stz Aol A 274 717 A ] ol &= S sk, o] FA P = o 3dztke] oS S AR 95
olct o|gA| FEGFo 2R A H o) o =S L A sl £ gl A o] ek
Table 152} o] 743t A3}, | SR4= B Theil U1°] B RA| 4= o] 52 o] 248t A 0 & ek}
5], 2| 3dzke] of 582 34 71X A 9] ASH Eot =] YERTE A3 AT Cho (2016)°N141= o] ¥
&Fo] E35 Al4(coefficient of inequality)”} 0.08 - 0.11, Z5FF-2 0.06 - 0.11, AFA] 2 Zof7FA-20.03 - 0.06°0-Z
A= QiTt 2 Aol A Q] B oS o] M8YATE Cho (2016)2] EHS Al4= 4hel ©
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Table 15. The result of the model predictive power test.

. . Theil Ul
Name of variable Variables -
Full sample period Last 3-years

S, Young fish inventory 0.026 0.010
S, Below 250 g breeding volume 0.030 0.002
S 250 - 500 g breeding volume 0.032 0.002
S, 500 g - 1 kg breeding volume 0.059 0.003
S Over 1 kg breeding volume 0.071 0.009
Q Below 500 g shipment volume 0.045 0.006
Q,+0, 500 g - 1 kg shipment volume 0.016 0.003
Q, Over 1 kg shipment volume 0.011 0.002
FP, Below 500 g farm-gate price 0.002 0.001
FP, 500 - 750 g farm-gate price 0.001 0.001
FP, 1 kg farm-gate price 0.005 0.001
FP, 2 kg farm-gate price 0.009 0.001
WHP, 400 - 500 g wholesale price 0.002 0.001
WHP, 900 g - 1 kg wholesale price 0.002 0.001
WHP; 2 kg wholesale price 0.001 0.001
X Export volume 0.006 0.005
KP_YEN Osaka in Japan, Sale price (yen/kg) 0.001 0.001

Last 3-years average’s period is from 2018 to 2020.

Conclusion
£ Aol 7 Fo] FT R 2 D Hlo|E| 5 ARSSH Al Eo]Ho] 71t ¥ 3
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AAAAZ 2FFst 7| wiFoll A
EAE BAAESH= GLSHR(AR, SHA| a1, 27|/ttt l Eﬁ IR *Pﬂb‘}Oﬂ ZVI%“ A
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o2 AA AT}, of| W4 2T Theil Ul0] B 2HA] 4 %] 0] of
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