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EXECUTIVE SUMMARY

A Study on the Modelling of the
"Gim-MFoS (Medium-term Forecasting
Simulation Model)

Su-Jin Heo ‘- Cheol-Hyun Kim - Hyun-Jung Ha - Ki-Young Lee

- Nam-Su Lee - Guk-hoon Cho

1. Purpose

» The supply and demand of Gim(Korean laver) is facing a variety
of domestic and foreign uncertainties despite its increasing

position and industrial importance in the fishery industry.

- The outbreak of COVID-19 has resulted in a fluctuation in
export demand, while extreme weather conditions such as high
water temperatures and heavy rainfall have led to poor harvest.

» Under these circumstances, it is extremely important to provide
basic data for establishing governmental policy by generating

a reasonable mid-to-long term demand and supply outlook on

the Gim aquaculture industry.

» Hence, the primary aim of this study is to establish the

Gim-MFoS (a Medium-term Forecasting Simulation Model),
capable of forecasting a mid-term annual production projection

for a duration of longer than 1 year as well as analyzing the

Vil



impact of various policy scenarios.

2. Methodology and Feature

1) Methodology

» A framework of the model and the necessary individual
equations were established through reviewing preceding studies
on supply and demand models per product items already
established in the fisheries and agriculture industry. An analysis
on the trends and features of the supply and demand of Gim
and consultation with experts in regard to the function of yield

per unit area were also carried out.

- To understand factors affecting Gim growth and to estimate the
function of yield per unit area, a consultation was carried out
with experts in the Seaweed Research Center of the National
Institute of Fisheries Science and the aquaculture department

of the Korea National College of Agriculture and Fisheries

» All available data relevant to the supply and demand of Gim

was collected to estimate individual equations of the model.

- This study consulted with researchers working in the Korea
Institute for Industrial Economics & Trade as well as modelling
expert at Chungnam University on matters of model structure
and estimated results of individual equations.

» Finally extracted individual equations were linked in an excel

spreadsheets, allowing for easy simulation.

viii



EXECUTIVE SUMMARY

Review preceding studies on supply and demand
forecasting models in the fisheries and agriculture industry

AYVINNNS

Set up a framework

features of the supply and function of yield per unit

‘ Analyze the trends and H Consult with experts on the
demand of Gim area

Establish individual equations
| ;

‘ Collect available data and estimate individual equations ‘

e
Build the "Gim-MFoS.

Connect individual equations in Excel

2) Feature

» Existing models for forecasting supply and demand of Gim were
able to provide short-term forecasts with monthly projections
along with yearly projection (based on fiscal year). However,
a model capable of mid-term projections for a duration of longer
than 1 year which also considers Gim production season was

absent.

- With its production season starting from October to May of the
following year, the Gim aquaculture industry considers annual

production and price as important factors.

- One year-based forecasts can be extracted based on a short-



term forecasting model, such forecasts, however, are bound to

have low reliability.

» This study distinguishes itself from existing Gim forecasting
models in its capability to produce supply and demand
forecasting indicators per annual production while considering
the Gim season as well as its mid-term projections for a period

of longer than one year.

» Furthermore, this study considered production features by
region by estimating the production function per region based
on the analysis of trends and features on the supply and demand
of Gim. It also differentiates itself from other studies in that
it considers factors related to weather such as water temperature

and wind speed into the function of yield per unit area.

3. Results

1) Summary

» This study analyzed the trends and features of the Gim farming

industry to reflect as many industrial features as possible to the

model, providing implications as stated below;

- (@ The estimations were made by region in order to consider
features by the type of aquaculture methods (floating rafts, racks)
as well as characteristics by production volume. @ The unit was
converted under the same criteria to reduce the margin of error
arising from the features of Gim products. 3 This study
established an export determinant model by distinguishing 6



EXECUTIVE SUMMARY

major export counterparties from other nations in order to take

features by export counterparties into account.

- One-year based projections can be extracted based on
short-term forecasting models, but were expected to yield results

with low reliability.

» The basic directions of modeling are as follows. The equilibrium
price was calculated by the recursive model in order to consider
the inelastic supply of seafood. A production function by region
was extracted based on a panel analysis, while a function for
forecasting yield per unit area was utilized considering factors

regarding the weather.

» This study selected individual equations in which sign conditions
of estimated coefficients corresponded with economic theory
with a statistical significance of less than 10%. The coefficient
of determination of the equations should be the highest,
exhibiting no autocorrelation. The structure of individual

equations is stated as follows;

Category Structure of Individual Functions
Facility volume Facility volume =f(Facility volume of previous year, Expected
function return)
Function of yield  Yield per unit area=f(Dummy for technological change (trend),
per unit area Water temperature, Wind speed)
Export volume=f(Unit export price, Exchange rate, Production

Export function . .
volume of exporting country or Export competing country)

Ending stocks =f(Total supply volume (Production volume + Ending

Stock function ) )
stocks of previous year), Total export volume, Wholesale price)

Inverse demand Wholesale price =f(Per capita Gim consumption, Per capita
function national disposable income)

Xi



» Looking at the forecasting capability of the individual equations

for the last 3 years (2017~2019), the equations” Thiel's Ul was

lower than 0.1, indicating a moderate forecasting accuracy.

- In the case of export function, however, there were cases of
deviation from the criteria. This is as a result of the fact that
all factors could not be considered with a few nations showing

a rapid growth rate.

» Utilizing the "Gim-MFoS,; model, this study carried out a
scenario analysis of a 10% reduction in facility capacity, 0.5°
rise in water temperature and 50 won increase in dollar —won
exchange rate. The overall result of the analysis represented a

moderate outcome in terms of the ripple effect of major

indicators.
Scenario Change in major indicators as of 2021
10% reduction in facility 4.0% reduction in production and 1.4% increase in
volume wholesale price as compared to baseline projection
0.5° rise in water 6.4% reduction in production and 2.3% increase in
temperature wholesale price as compared to baseline projection

50 won increase in exchange  9.8% increase in export volume as compare to baseline
rate projection

2) Policy suggestions and relevant activities

» A sustainable improvement and update is necessary for the
Gim-MFoS to be effectively used in various policies. Taking a
step further, additional models should be established to allow
forecasting of the supply and demand of overall fishery products,
to which this study proposed a 5-year plan.

Xii



EXECUTIVE SUMMARY

» The study highlighted the importance of improving basic
statistical DB in the fishery sector, while strengthening relevant
policy support. This is because developing and operating a
model in the fishery sector has been unstable due to the absence

of important statistics or statistical data with low reliability.

- Policy support for improving basic statistical DB can be
buttressed by surveying business costs by major aquaculture
products, laying the foundation for surveys to collect accurate
seaweed stock statistics, and building a database on major

growth factors of Gim.

» Secondly, the study proposed establishing a comprehensive

database and proceeding with in-depth research by utilizing

projects from the Fisheries Outlook Center.

- Equipped with professional manpower and systems, the Fisheries
Outlook Center is a specialized institution for surveying and
analyzing the supply and demand of fishery products. Having
carried out a discussion with competent departments on a
frequent basis, the Center is able to establish data fulfilling
policy demand.

» Lastly, the study proposed holding a regional outlook conference
to discover the demand of analyzing policy simulations. Such
measures will allow for customized policy support by utilizing

policy simulation functions of the Gim-MFoS model.

- The value of the model can be maintained only when being
utilized in the actual policy-making process. Moreover, the
function of policy simulations can be enhanced through the

process of identifying policy demand and analyzing scenarios.

xiii



Discover the demand Input policy variables Analyze the ripple
of "Gim-MFoS, policy into "Gim-MFoS effect of "Gim-MFoS

simulations (update) policy scenarios

3) Expected benefits including policy contribution

» Utilization of the ‘Gim-MFoS model together with the ‘Gim
Short-term Forecasting Model' currently operated by the
Fisheries Outlook Center of the Korea Maritime Institute will
be able to improve the quality of forecasting information in the

Gim industry.

» Since the production function by region is established and
weather factors are considered, policy experimentation will be
available in regards to a variety of uncertainties including

increase of export demand and fluctuations in harvest.

» This study is expected to provide basic data for establishing an

aquaculture policy optimized for the Gim production season by
constructing a model per annual production of Gim and drawing

medium-term projections.

I/ xiv
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(-2.45)" (-2.43)" 4.04)™
+0.2873*DM1

4.88)”

=0.837 D-W =1.758 Z27|7k: 2007~20199(n=13)

8.8

NAP: 2 ZRISZ 0 AR, KV SAIRFESME)

PERD: 24 1215} AH[2(kg, 4 N
DINC: 1912} RIMET ISAS(H &, BS, s=28) |, o~
DM1: 2017 H{0|E4(2017=1, 1. 2| 0) o 80

8.6

07 08 09 10 11 12 13 14 15 16 17 18 19

—— Residual Actual —— Fitted

INEHPRIN RS

H2E 2 o= AE2L

oM e F4AG Faxd9 A, t—5AF (t-statistics),
ARAR(R?) & TAR Y9 A¥ BAY FY8S 414
o=z Hostgow, AEA= HFY ASFH Oﬂ*f_‘i(ex-post
forecasting)oll W A& ]S B XY &S AL
ol Algdolder =&F WA A (predicted value)2t
14| 2] (actual value)g = Hlaste] Adde ddsh= S @
tt.
BFo] &g FAck= FAF Wiole tiEACE RMSPE

(Root Mean Square Percent Error), MAPE(Mean Absolute Percent

rol ru*
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Slolgtout, Theil's UIZES 7123 o] lomz e 2|9 Azl
oZe wat &7 Yehde

H 4-16) ALY Bi4-0| 0|52 2z
T RMSPE MAPE Theil’ U1
el 5.61 5.30 0.03
re 5.20 418 0.03
Foy ol 5.49 4.81 0.03
ot 13.22 11.07 0.07
s 6.56 5.56 0.03
e 71E} 5.88 450 0.04
= 3.09 2.59 0.01
=4 6.15 412 0.03
St 4.83 3.75 0.03
Q-G 6.40 5.62 0.03
Atz MA A
o g QY Tdeo 58S Atk #8248, =
< A9d &9 1y Aol AR FEstlont, Bk Q1
737] AQ9 @dtp= thE Ao vl 4HHoE By At
7} Fe Aoz vehgth I8y Theil's Ul 7|1&A& 2Z510
2 g A o] By dEEHo| g 24 92T 52 ofd
Aoz wodct
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(B 4-17) Do o5 Z82

T RMSPE MAPE Theil” U1
12k 8.99 6.62 0.04
e 8.87 5.52 0.04
R offEf 5.42 4.90 0.03
s 3.94 3.61 0.02
s 13.59 12.34 0.06
M 7Et 11.56 11.31 0.06
= 12.95 8.74 0.06
Y 12.85 9.20 0.08
St 16.35 12.29 0.10
QI-47| 21.97 18.79 0.10

=P INESFS
&0 Uittt A& AAFS AAR 23, RMSPE, MAPE,

Theil's U19] 7I&AE Holue 397 o EAIsH 23 Ag=

7 Ha B2 Ao YEYh ol #Eds £ Al 200 IR

o
2 u]AE g9lo] ujS Wefstel o2 B e 4 gloiv] Bl
AoR BHET 53] g, 4, Jlg It B9 FREA 52
o] WA ot 94} o 2 Aoz Heltk
(H 4-18) =80 053 28 dat

= RMSPE MAPE Theil” U1

0= 16.12 12.30 0.09

e 17.07 14.27 0.09

= 15.84 11.43 0.08

CHEt 13.75 12.65 0.07

Ef= 27.95 26.08 0.16

e 22.69 22.36 0.12

7|Ef 22.74 17.64 0.10
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npAjeto 2 gyt Tufrtd o] gk d&E
RMSPE, MAPE, Theil's Ul 5 7]&X] Yo Qlo] d|&go] <

act. E5] Zuj7t4-2 RMSPE, MAPEZ} 2% B %ko]al, Theil's Ul

0.01%2 UEhY &0l mle 3 A0x UEKT

B 4-19) T L 71243140l 052 ZmH

= RMSPE MAPE Theil’ U1
by 5.55 5.33 0.03
07t 2.07 1.53 0.01
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A
2023 94BN & 3de s AASHATHA0 F8 AR AFe 9
s LPolA 2HHA e JYHFE oS 2ol 7HYSHATHE
5-1 ).
HA AdHe AR THATFEAL AGAE ol&SHAL tﬁ
GDP} £HAFE7HAl = =23 TAAIAEE 142020 5),9) A
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O

39) 20164 1025 E 20194 9&MKIE 2l0|Bict.

40) A& 2 He, MR HEA2 20200 2PEX| At=7t EXGHLE, 11 2] HiaeE 2019E7HK] 2R
=S 018 7153Itt. M2fh] 2021~2023E MAUS 2f6l 202042 22020 7)7AIQ| S
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g2 149 ol 7] AYAE AFoHA goH, ddFow
Argo] ojg-&o] o] 20209 A &0 AL FAEHE Aoz v}
gotact. A FATE APuEFA - AFA AT 28 H)0t S5
AR 9] 7] APAakF2 A (Excel)2] FORECAST &5 ©]-&sto] 571
W FAE wtgste] =Eoyinh. v e 2 X9 Hot- Ao -FH 4
T2 59 o3 M5t

H5-1) £ X|E HYS 2o 8=+ 71

= 2021 2022 2023 7] |
QIT(H &) 51,822 51,846 51,868 SE Rl
GDP(Ho| ®, =) 1962549 2020249 2,085,005  _, HT:”;;’HL A
GDPLIZ2{0|E 104.3 104.1 104.2 34 0|5 H
MAIRIZ 7K 103.8 103.9 104.0 b B SLE
AHREIRA 1050 1051 1052 =
BHHUELN
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o, SAPAFA (P )2 20201 59 1,022%F ¥ollA 2023 79 2,421
o doz AW 124% F7HE Aoz HYE
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HY Aoz Yehgon uxeoz S5 20204 219 6
EollA AWt 6.3% S7Foto] 2023W0l= 265 Eofl 9 o=

(25-2) 4 o5 % 7H4 X2 M2

AHHIX| HAX| 2020~23
A
7 o
oo=

20208 20219 20224 20234
(%)

SHUHHE &) 489 578 596 615 7.9
EMMOH(HE M Q) 510218 623205 669,224 724,212 124
ME|7H(R/kg) 1,043 1,078 1,123 1177 4.1
COH7HA(R/S) 4,715 4,788 4,961 5,161 3.1

E+EYHE 216 235 247 259 6.3
71202092 HHR(O|H, £E5YS +82 HI3H0 FOZY(RY)2Z B3 Y
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(B 5-4) AI8Z 10% & Al =L X7 Hs}

202114t 202314
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(E 5-5) 2 0.5TC M5 Al =2 X|H Hg}

202114 202344

= JE  05C BZE  JE  05c Zus

YR | 45 (%) | HYX| | 45 (%)

SMUNEHE E) 578 541 -6.4 615 604 -1.8
ZMAtOH(HE M 2l) 623205 596,564 43 724212 718202 -0.8
AXIZHA(R/kg) 1,078 1,102 2.2 1177 1,190 1.1
SONZFZ(R/4) 4788 4,914 2.6 5161 5222 1.2
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3) ALIZIR 3: &8 S
A2 &0 T8% FH0I1EE, $e0] 20208 509 5T
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