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EXECUTIVE SUMMARY

A Study on the Construction of a
Mid- to Long—term Supply and Demand
Forecasting Model for Cultured Seafood

- Focusing on Oysters -

Cheol-Hyun Kim - Hyun-Jung Ha- Su-Jin Heo - Hye-Soo Ha - Nam-Su Lee

1. Purpose

= With increasing uncertainty surrounding the supply and
demand of oysters due to a variety of internal and external
factors, there has been a negative impact on aquaculture
households including impediments to business stability and

reduced purchasing power of consumers.

- Aquaculture households have a tendency to decide facilities and
shipping times based on information learned through past

experience.

- When uncertainties rise resulting from internal and external

factors, fishery households generally increase input factors such

ix



as expanding the facility capacity, which prevents the effective

business of fishery households.

To formulate countermeasures and policy responses for a
stable supply and demand of oysters, it is necessary to
extract reasonable forecasting indicators of oyster supply

and demand from a mid- to long-term perspective.

The mid- to long-term forecast of supply and demand should
consider macroeconomic variables such as interest rates and
exchange rates, which have not been taken into account in the

short-term supply and demand forecasting model.

If long-term foresting is conducted by simply extending the time
series of the short-term forecasts, problems may occur such as

a bias in forecasts and the lack of efficiency.

Therefore, it is necessary to establish an econometrics-based
supply and demand forecasting model which is able to analyze
the mid- to long-term impact on the supply and demand of

oysters, reasonably extracting mid- to long-term indicators.

Therefore, this study aims to construct a precise model
targeting oysters capable of forecasting mid- to long-term

supply and demand.

Specific purposes are as follows; improving the explanatory
power of reality considering characteristics of the supply and
demand as well as the biological features of oysters: building
a model in which the causality among variables corresponds
with economic theories; and strengthening the function of

policy support.
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2. Methodology and features

1) Methodology

= After conducting a review of domestic and foreign literature,
statistical analyzes and consultations with experts, this study
analyzed the research trend surrounding the construction of
supply and demand models, and then established analysis

methods and the structures of a forecasting model.

- Studies relevant to the construction of supply and demand
models in the agriculture and fisheries sectors at home and
abroad were analyzed to review the structure, estimation
methods and methods for testing the predictability of models.

- Consultations were conducted with relevant experts to understand
the features of the supply and demand of oysters as well as
aquaculture while collecting statistical data to build a DB for

model construction.

= The model's explanatory power of reality was improved with
the estimation of econometrics-based equations, the construction

of a recursive model and the predictability testing.

- The structures of the model and individual equations established
through the analysis earlier were estimated by a panel analysis

and Ordinary Least Squares (OLS).

- Per unit production function and facility capacity function were
composed by utilizing a fixed effect model from the panel
analysis and utilizing production features per each region as

coefficient.

Xi



- The predictability was tested with generally used methods

including MAPE, RMSPE, and Theil's inequality coefficient.

= This study analyzed the ripple effect by setting scenarios of

a model which can reflect actual demand of policy through

consultations with relevant governmental departments.

2) Features

Xii

= This study applied the variable of water temperature to per

unit production function, which has not been considered in

the fisheries sector.

For estimating per unit production function, existing short-term
supply and demand forecasting models for oysters utilized
qualitative variables such as the fatness of oysters collected

through sample surveys by turning them into numbers.

Such a method, however, poses several problems including
subjective intervention by fishermen and inconsistent standards
for the growth status of oysters. Therefore, this study
constructed per unit production function by using water
temperature, which is an important factor for the growth of

oysters.

Second, this study constructed a model per annual capacity
of production reflecting production season by taking the

biological characteristics of oysters into account.

For fishery items having a specific season for production such

as oysters, it is reasonable to construct a model per annual
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capacity of production consistent with production season rather

than based on fiscal year (Jan ~ Dec).

= Therefore, this study has a distinctive feature of establishing
a mid- to long-term supply and demand forecasting model
considering biological features and fishing production
season, while utilizing weather factors which have not been

considered in the fisheries sector.

3. Result

1) Summary

= The model was constructed whereby an equilibrium price
was extracted through an inverse demand function considering
the inelastic supply of oysters. In addition, this study utilized
a panel analysis to construct per unit production function
and facility capacity function in order to reflect regional

characteristics.

= The significance level of individual equations was 10%, while
sign conditions of the coefficient corresponded with
economic theories. Also, equations used in this study have

a high coefficient of determination and no autocorrelation.

xiii



{Summary table 1) Structure of individual equations

Classification Structure of individual equations

Facility capacity | ® Capacity of electrical facilities, Expected rate of return

Per unit production | * Dummy for technological change (trend, water temperature)

Export volume | ® Unit cost of export, exchange rates, tariff rates

Inverse demand

function * Per capita oyster consumption, Per capita disposable income

Source: Prepared by the authors

Xiv

According to the result of testing the predictability of
estimated individual equations from 2019 to 2021, Theil's Ul
all represented lower than 0.1, indicating excellent predictability.

The predictability is considered accurate when Theil's U1 is 0.1
or lower, while MAPE and RMAPE show 10% or lower.

However, several per unit production functions and export
functions showed some deviation from standard values. This
may be because a variety factors affecting per unit production

and export were not taken into consideration.

Based on the constructed mid- to long-term forecasting
model, this study conducted an analysis with scenarios such
as reduction of facility capacity, changing exchange rate,
and rising water temperature, generating reasonable

indicators of supply and demand.

More specifically, the three aforementioned scenarios were
classified and analyzed into 8 categories; reducing the facility
capacity by 5%, 10%, and 15%, US dollar to South Korean Won
exchange rate of 1,200 won, 1,400 won and 1,600 won and rising

water temperature by 0.5C and 1C.
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{(Summary table 2) Result of scenario analysis
Scenario Change of major indicators for the 2023 output

* (5% reduction) 4.9% reduction in production, 2.42% increase
in wholesale price
Reduction of * (10% reduction) 9.9% reduction in production, 6.55% increase
facility capacity in wholesale price
* (156% reduction) 14.8% reduction in production, 11.1% increase
in wholesale price

* (1,200 Won) No change in production, 1.0% increase in
export volume

Exchange rate * (1,400 Won) No change in production, 5.5% increase in
(USD to KRW) export volume

* (1,600 Won) No change in production, 9.4% increase in
export volume

* (Increase of 0.5°C) 1.7% reduction in production, 0.9 % rise in
Increase of water wholesale price
temperature * (Increase of 1°C) 3.3% reduction in production, 2.0% rise in
wholesale price

Source: Prepared by the authors

2) Conclusion

= This study constructed a precise mid-to long-term supply
and demand model for oysters based on a literature review,
understanding of the supply and demand of oysters and
econometric analysis.

- The model is an annual production-based model customized to
the supply and demand structures as well as the characteristics
of oysters, while the causality among variables corresponds with

economic theories.

- Policy-wise utilization has been strengthened by establishing a

XV



model capable of scenario analysis through the analysis of

policy simulations.

= Limitations of this study can be stated as follows; a short
duration of available data, the lack of consideration for a
variety of factors in per unit production function, and
fundamental limitations possessed with supply and demand

models.

- In an econometric-based analysis, the longer a time series, the
higher the explanatory power can be. Therefore, it is necessary

to continue accumulating relevant data.

- The per unit production function should utilize various weather
conditions relevant to the growth of oysters as variables.
However, there has not been any research on the causality
between weather factors and the growth of oysters, leading to
a lack of criteria for judgement.

- A supply and demand forecasting model predicts the future by
analyzing the movement of existing time series based on the
past data. In annual based statistics, in particular, it is inevitable
that abnormal phenomenon such as damage from typhoons can
only be restrictively reflected to the statistics. Therefore,
uncertainties such as natural disasters and Covid-19 are difficult

to forecast.

3) Suggestions

= This study bears its significance in terms of constructing an

annual production-based model considering oyster fishing

Xvi
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season, providing basic data for preemptively responding to
internal and external shocks, and presenting policy supports
relevant to oyster aquaculture and its supply and demand

through policy simulations.

The oyster fishing season runs from September to May of the
following year. If a mid- to long-term forecast is conducted
based on a regular fiscal year (Jan - Dec) it would result in bias
in forecasts. Therefore, this study constructed a model capable
of forecasting based on annual production consistent with

fishing season.

This model factored into a number of events that can affect to
the supply and demand of oysters such as high water temperature
and change in exchange rate in extracting forecasts, thereby it
can offer basic data for proactive response to potential shocks.
Through policy simulations, this study can aid in establishing
policy directions of the government by forecasting supply and
demand indicators for corresponding annual production at the
beginning of fishing season, while supporting the management

of fishing grounds as well as supply and demand management.

The mid- to long-term supply and demand forecasting model
for oysters should work on the following areas from the
perspective of the operation and management in order to

improve its utilization and predictability.

Follow-up studies should be carried out for collecting major
variables such as management expenses in order to enhance the

explanatory power of reality.

xvii
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A study on measures to connect with short-term forecasting

models should be conducted to improve policy-wise utilization.

Coefficient values of individual equations should continue to be

updated and consultations with experts are necessary.

Due to the limitation posed by the length of time-series, the
market equilibrium price was calculated using a recursive
method, which requires further studies on measures to utilize

a simultaneous equilibrium model.
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H|EHRIA
(9.8) (9.6) (13.8) (6.8) (4.0)
S 434 289 541 523 388
-ee (18.2) (13.9) (26.0) (24.2) (16.9)
- 238 71 40 33 84
=0
(10.0 (3.4) (1.9) (1.5) (3.7)
Z=1) JERIS S, 29, 7|, Q1Y
2) ()= T2 2 ZIIAMZ O] HISS LIEKA
AMOTEME|(2018~2022), 2 AATE 08US
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(B.7%)9 <=olth. AFTFTHY} HITFAARE A4l tfH] 25.8%, 37.7%
Aagt v, Tl Aok A2 2 18.4%,154.5% S7H3H. 59,
hsto] AL ol o] word 202194k FFo FA Soldt A
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(B 2-8) GUHe B WA
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= 20184t 2019 A 202054t 202154t 2022 A4t
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7e 2018514 | 2019K1AF | 2020WA 2021t | 2022\AAt
2 27090 = 25789 27550 26,120 | 23,990
My 5,211 5,180 4,136 4,172 4,693

7|E 715 557 476 526 436
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AA7VAL BAreF 22t 24 48 5 st Q910 o3 AEh 2022
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o
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N

2 JSAIE Blen, 22 23 setol

EHel: B/kg

i 20184k 2019W1AF | 2020W1AF | 202104 | 202244k
= 5,946 6.876 6,807 7,993 9,325
Rtz 2450048, 2408248, O4E AENR
(O3 2-9) A=E A= AXPHH 0|
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BN
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—Ho

164 4

A17EM

[TAt=

1834k

Bl H/kg

H2-11) GLHE - X|HE L2 MX|7HE £0
Bol: /kg
7 2018K1At  2019WAt | 202044 2021444 | 20223Ak
£9 6,155 6,871 6,803 7,999 9,329
s 5,870 7,043 6,785 7,869 9,431
& 6,420 6,674 7,811 8,591 9,025
A2 BAGALE, ZHTNPAE, Oa4Y IERE
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oA A A= = Ft Tt
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El AAE QS EZ AT Kamis) AR 49 A9 39 TujAl%
Bl FEUHO] Alol A 24491 E A gAtolA whjshs 7HAE YEE
RAo2, AHHAE Ut = EmA T 7R E4cks 0=
et 28y F71AQ FA1E AmEY, A2 5k vt 558
Hol1 glom, 2021¢ol= A tiv] 12.9% =2 kgd 13,0030 7120]
9= At

QRlo] o5 MEET} wFASAAAT
AR 7FAT} vlS=sl A19] 2210
7+ 5.8%, 22.9% =< kgt 10,150%0]

H 2-12) GHE &= IH7HA

=R D—l/kg
T2 20174 20184 20194 2020 20214
T OAE 7,046 7,774 8,763 9,694 10,150

al Kamis(®=) | 10,144 10,196 10,838 11,516 13,003
A2 YTIASEOAIR(ZAMY: 2022.6.19.); aT Kamis(ZAY: 2022.5.19.)

(23 2-10) A=Y L= L0471 0
ol E/kg

20134 2014H 20159H 2016E 2017E 20184 2019'E 2020E 20214

—— = SR S 0R A EF aT Kamis{ =)

A2 e TpASEOAE(ZAMY: 2022.5.19.); aT Kamis(AA4Y: 2022.5.19.)
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(H2-13) 9lc 2 454K
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T 2017 20184 2019 2020 2021
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+EaY 59,472 68,779 76,664 71,484 80,074
=Tt 6.6 6.6 7.0 7.6 7.9
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H1E 71=SA DB 115

= 7] FEAGEES dAE AgEgelEir BAHeEY BA
Age AEF, dF 52 o7IEE BE 4 Qe dFSTTAIE
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AR FsA5(E5) solth ok&d $AREY BARRE7IAI(PP), &
1x}§7}x]T(CP1)E <45ttt GDP, GDP tEdold, ¥-&, 7]

£ 23 BATAANARECOS)ONA 3t oH, AR Nsas

FARJMT 52 SAH F7FEARZEKOSIS)Z of-&sto] =5ttt

(B 3-1) 32 HAZH 57 75 g

o= CHe N = AAIE 72k
GDP CIZ20|E 2015=100 st 2007~2021
FUSEM(E=, 43) oA A a2 2007~20214
FUSHE/ISAS(ES) o A SAH 2007~20214
/= S22 1988~20214
gE /1002 S22 1988~20214
oll/ ey =23 1988~20214
FAel+ g A 2007~2030
RN =ZONEECONES) 2015=100 st 1988~2021
EN=17N=VIONESEINES) 2015=100 SAY 2007~2021
FEETINEXIS) 2015=100 St=28 2007~2021
271 ZLEMAKGDP) 109 &2 A 1988~20204
=718 43 GDP 4%HE % SAH 1988~2020
=7 217 o A 1988~2020

=R SYN PN

4 AR FYESE o
ojuf o] A} el o

ANFEAE LN AN, AlEFAH], ERAR], 8], 9
eEu], Ak=H], A w8 So2 F/dE] Ak = Fod2 A=
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4% HEEZ2 o +HSYE 2004~20214
N SAHR)CH M +HEY3 2004~2021t4
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Al ERNMH MY £5Z045 2004~2021¢
pavalsl M H FHEYE 2004~20214
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H4-1) M2 & 7Y 21

LOG(ACR) = 4.0467 + 0.3029*LOG(ACR(-1)) + 0.0876*LOG(FP(-1)*YD(-1)/COST(-1))

(4.0 (1.99) Q21"
- 0.2357*DM1+0.3751*DM_gn-0.0291*DM_jn-0.3460"DM_etc
(-2.59)

R%=0.996 D-W = 2.075 74717k 20099~2022 (n=42)
Cross-section chi’= 7.6492(0.0218)

ACR: X988 = AT &, KMI AESME) piiiy
FP1: X9 = AEXI7HA(3/ kg, KMI AR EESAIE) \
COST1: 2541 2 212 AQOH(H 9| ABIZ0L5|)

DM1: Ef0/& ¢(7|E X124 2021 =1, 1 2] 0)
DM_r: x| GO ( 74LJ" jn: X-'I_,r‘ etc: 7|EI_)

w s 0 oo N o

Lob e kN

2k 1%, 5%, 10% R2A+Z0|M EAMCZ Qolgtg 20|

()= t-value LIERD], *, #, * 242
N £ ZI0IE SUoHH MSHOR HE HIS MRS

Ag U882 0l0Kl= 2= 7Ht'i'tlr N
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o Pt 2 AT G40t B A a4RS At
AEAS ol 85t om AUF Tt 242t thd 4 A A, W,
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5
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&
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9
&
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D

8) TREND: FMIE

LIEH= AlZHH(@TREND=0, 1, 2, 3, -").
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H 4-2) U o5 34 2

LOG(YD) = 4.2050 + 0.0948*@TREND - 0.6660*LOG(TEMP_11) - 0.2693*DM1
6.197  4.oD™ (-2.79) (-4.200"
- 1.4448'DM2 - 0.5080"DMB - 0.3295"DMé - 0.1928'DM5 + 0.2055DMb
(-14.69"  (-7.62"  (-5.79" (-3.61) (2.99)
+0.3751*DM gn - 0.0291*DM._ jn - 0.3460'DM. _etc

skt

s

ek

R*=0.975 D-W = 1.62 47171 20099 ~2022¥ (n=42)
Cross-section chi?= 110.9832(0.0000)

YD: X|EE =2 HE/TIA, AL Q/ACR)
- Q X|GE = MAMZHE, KM PASAMIE)
- ACR: X998 = AJZHEIA, KMl ARPHSAIE])
@TREND: ZA#4(@TREND=0,1,2,+)
TEMP_11: X[ 112 2|10 2=2(C, SRIHUETALY) —
DMI: Zt 20174, Rt 20214 HOJ24gn 2017, jn 2021=1, | =
120
D\V2: 7 |E+ 20083 CiD|Ha~etc 2008=1, 71 2| 0)
DMB: 7|E} 2010, 20143 Cj0[H(etc 2010, 2014=1, 1 2/ 0)
DMA: 712013, 20174, T 20203 S04~
(etc 2013, 2017, jn 2020=1, 71 2/ 0)
DVB: M 20143, A 20184, 7|EF 20203 HH0|H4
(jn 2014, gn 2018, etc 2020=1, 1 2| 0)
DMo6: 2013, 2018 C{0|24(d 2013, 2018=1, 71 2/ 0)
DM_r: X9 Ci0]#4 (gn: B, jn: T, ete: 71EF=1, 121 0)

Atz XA 20
St U182 vl o & Log-Log T4 FE9] mid

= Slox
FARSE HHY FE2E, A9E 1149 152 ¥ees ()9 #3238
AE ol = el Ao, SAHCREE BF RO =
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2z 79 45 #EAEd g2t F2 sEUdETER 85
=7ME g S5 =S oY sEeid=Tt & vIsel w2
U=, GE9 E e NER FAseH, 1 9 YA =7k Vg
7I2 Fol Bk AT =7HE 8 doe BAlEC] X3 &
@il s AR AYstien, £E97H$/kee STEIA©)
o F5EFke)S ol8oto] =&

373 A F FEWPE ROMISE A ol fF 2 1EFL
WP HBE SETe FERYRY PAFE 2O REE 27
sjojo} G}, B3 B8ol 45T AL U /M WALINE 5L
F/IIEE SRS SEF YHY BAG Yk AOE FFHE Aol
AAEHE olgel BYATH & 4 Uk e Y FERAL WS
she 498 33 Hesterh

Log-Log ¥4 74 A3}, R?0] 0.8318% Hg Ago] wj¢ =rix

FEDTPE 1% ASE AS G052 +EFL 0.24% E0lte A
AsRE0] 1% 5T B¢ FEF2 0.51% solues A= YephH.

ki
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H4-3) U= 2 & g+ FY 20

LOGX_JP) = 5.9382 - 0.2425*LOG(EP_JPT*(1+TEX_JP)/100))/PPI*100) +0.5113*LOGEXCH JP)

(G431 (-1.78) GB.61)™
-0.5157*SD1 + 0.6183*DM1 - 0.6801*DM2 - 0.3305DM3
(-5.896)™ (5.99)™ (-3.82)" (-2.52)"
R?=0.8318 D-W = 2.0155 Z297|7}: 1988~20214 (n=34)

X_JPIS% FEHE, SBRYE )
EP_JP: 2 Y % 7S /kg, S22 RE])
TEX JP: 2 o2 45 ﬂMﬂg(% JJrMI"*) n o
EXCH_JP: IZH°§ (§4/10001, st=23H) A = >
SD1: 20064 ;Lxmramtﬂ# 7 A 0
(20062 0|™ 0, 0|% 1)
DM1: 2000, 2001, 20154 CO|H4
(2000, 2001, 2015=1, 71 2| 0) S N U T R A
DM2: 20092 CO[84:(2009=1, 21 2| 0) e
DM3: 2007, 2008 HO|H4=
(2007, 2008=1, 1 2| 0)

84
80
76

iy 8] E} 5] iy

K= KA A

FEAVIO) TS 085
S 2ol FA(Trend) ¥
9] £EHE0] Zd EA drEo: Huld

—

Log—Log Sk 24 A3k R?0] 0.93560.8 2y Argglo] ufg =9}
o, BE He7F SAZL g AeE =EESlY duls =T
7Fe= ()-4 Fog2 gad o Fog 4w o] A oo #
Attt s EAATe] WM, tujs aF oo EH7PF 1% A
S8 A MFeRY 2 $EFLE 0.46% EoI=E ZoR, dEE Teo
1% A5 3 £5F2 0.61% solv= AoZ Yepdtt

56



EH4-HOm=sErFE 2L

LOG(X_US) = 7.2773 - 0.4644*LOG((EP_US*(1+TEX_US)/100))/PPI*100) + 0.6059*LOGEXCH)

B.9D™ (-3.16" (233"
-0.7318*LOG(@TREND) + 0.3316*DMI - 1.2404*DM2
-12.7D)" (2.30™ (-8.84)"
R?=0.9356 D-W = 1.805 Z227|7F 1992~20214(n=30)
X_US: 2 02 252, 3200135) et NG o
EP_US: 2 012 $ET7KE 2 /kg, BRFARSE) \ et

TEX_US: = 0= & 2MIZ(%, 2AH)
EXCH: E2(g/gz], st=223)

@TREND: ZM[H2(@TREND=0,1,2,"+")
DM1: 2003 & H0|#H4+(2003=1, 11 2| 0) '
DMZ 20125 I:_I[]lt‘ﬁ_)'\_(zo,lz:,l‘zgl O) 92 94 9 98 00 02 04 06 08 10 12 14 16 18 20

—— Residual Actual —— Fitted

AN\ 72

N Y

R=: KA A

3) 7|Et=7t

F8 FEWSE7IE A 71e F71RY F & e e R
o] £& ot v R £ERTL TS TESH o AR A=
FAIE Eo|i §lo] FAHSLE APHsE TYotart. TSt &850
Z Axo| EnHSE HESHAY F2BE} HulEsE 716k 718
7ol e tFet EWE=TPL ZERE B 71 TAES
A8 4= glo] 297 M AL A] BAIEES Aotk

Log-Log <2 33 23l R?0] 0.771°.2 2§ 9] Z3H4o] ¢
<3t A0 R H|= ANt 7 ¥po] S xHo0] T oifof Falst

T EARCR §osl B2 $EWle) SR 0481602
2350] $EWVF 1% 458 BRI B SEFS 0.48% Fol=
L 508 vehgon], $89] S 0.46242 FEo] B8o] 1% 4
SolE 2 SERL 0.46% SOk Ao Uehirh
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H4-5) 7|B=7t 2 +E &5 7Y 2

LOG(X_ETC) = 6.7214 - 0.4816*LOG(EP_ETC/PPI*100) + 0.4624*LOG(EXCH)

4.07)" (-3.44)" 2.02)
-0.0541*LOG(@TREND) + 0.4584*SD1 + 0.3746*(DM1+SD2)
(-8.12)" 414" (-4.63)"
R?=0.771 D-W = 1.887 22717k 1988~2021d(n=34)
X_ETC: 2 7|E}=7t £22KE, sI22233)

EP_ETC: 2 7|[Ef=7t 5T r7}(ﬂa1/kg BI2D55)) o/ o \
EXCH: 2h2(3/2d, et=2d) 7N ~N\
@TREND: FA|#H(@TREND=0,1,2,"")

SD1: 2010 &S} C{0|H4(2010H 01X 0, 01& 1) J
DM1: 1993, 2013 0[H4=(1993, 2013=1, 1 2| 0) | = =0 w5 2w e 20 23 200
SD2: 2016'A 723t H0|#H=~(2016 01X 0, 0|F 1) s s

P N

A= KA A

4. AxQ3t(Tif71)

29 8P4t 450 IS =
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SYSHe 20E dehdth olsh W 4uF, A5 5 BE W4T} 1%
29052 Sl BALOE fejgt AoR E2HI. sl 29| 4
1

(B 4-6) 2 A28 (0H7H) =8 2t

LOG(WP_1/CPI*100) = 0.9555 - 0.2948*LOG(PERD) + 0.7841*LOG(DINC/CPI*100)

0.5403)  (-5.30)" (4.60)™
+0.2873*DMI - 0.1597*DM2 - 0.1313*SD1
(3.33)" (-5.08)" (-2.79™
R*=0.809 D-W =2.108 4717k 1997~20219(n=25)
WP_1: T=2 2 Z0§7124(R/kg, aT) s
PERD: = 1012 AH[2H(kg, HIAH \ P ey
DINC: 1919 R2IM2IISAS(H ¢, BS, 3I=2d) N AN T

91
90

DM1: 2006, 2012\ Ci0|#2(2006, 2012=1, 11 | 0)
DM2: 2001, 2002, 2003, 2008\ 0|t A

(2001, 2002, 2003, 2008=1, 1 2| 0) I
SD1: 201414 7R3} HO[HA(014E 0K 0,018 1) =
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off 29l &S HASHIH ol= AlEFolHde s TEdH WA

A Bl
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Bl E F5) Atde ddshs WS EWilt

g9 d&EE AXctes BAA WHole iy o= RMSPE, MAPE,
Theil?] 75414 5o 2t} RMSPERF MAPEE 0%°ll4 100% AFe]<]
#O =, Theild E#5ATE 0914 1 Atel9] o= T&HY, 3T
27} 00l 7Re4E 139 d&Eo] w2 A o= Hrsith oA 4%
TQEoIA g0l RMSPEQ} MAPEE 10% ©oJHl, Theil®] E+-57
4= 0.1 olote] S 7H o Bg Alwrt 7P f<4oital & 4= Qlot
ol Al 7 &8 AR ARt 412 ohZ 2ok
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£ 472 B9 72 2 3] £IAYRYL ol8stel T 5F U
VA B 58 AEES é“&é}%ﬂr AY717He & 3d O 20234

2
T

A Q= BARY THHRAFEA L, AYAE ol&stHoH, GDPe}
ABAE7 IS 8 TAAAYE 17142022, 8),9] AF GDP A%
E3 AHAETRS ASE AW AR E 0]85te] =&ttt GDPYUE
I 1E1 = 34 ol BdE AEstalon, BARET A= 5d B S
E2 AEoiltt. g2 dA-oR Ao ofzlgo] lof 2022 @A

E

_"I-L

10) AJMZF D Bk AK|Z1H2 202213 SFRIR| RFETFERNGILE, 1 Q| #2021 E7HK| SHEK| XFEE
0|8 7tsatct. m2kA 2023~2025E HMUS 2o 2022142 SiXH(2022'4 )X SHKt=Z
2 FYXIE 2LEHH YRS =52 7 WYl O|ZofRALt.
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F20] AL FAEE Ao 7HHsEATE 2 o] AH(AE &
QM= dAM(Excel)?] FORECAST 342 o] &3t 571 A4S Hhy
sto] =&otg o A 9E Fo 22 54 o]lsHIS 7SI

(& 5-1) 32 XE HYS 95t Myes 7hy

iy oLT

= 2023 2024 2025 7P
QIT(H B) 51,558 51,500 51,448 | SHF MeHI7EA
GDP(MY &, ®=) 2,179,026 2,231,684 2,269,204 | $t=228 ANTLLZ 1A
GDPLIZ20|Ef 104.3 104.1 1042 |39 0|8ET
PAYSINI=YIINES 109.7 109.8 109.8 b B EUE
PEIN=VINES 103.4 103.6 103.8 | SH=2d ZHEYE DN
CHO|Bhe(Y/23Y) 1,144 1,144 1,144 | 2H
2otA Y AQ% 30,737 32,027 33,317 | FORECAST &:(51)
0 22 - - - b 0|38+
INCHPONIESTS|
2. 2 8 ¥ /M4 XE MYz

= 5 9 7H ARE AYs A3 20259 29 FAARF 29,910

02 20229 thH] B 0.9%% 71 ACE UEhton, S84

(tﬂﬂ— 2022 29 7,023%F €olA 20251 29 8,240% YOoE AP+
1.5%7F 371 202 HY=E ok

ARZFAL 2022 9,3259/kgollAl 2025 9,485¥/kg &, Z=H|7HA
2 20224 12,8659/kgoIA 13,0619/kgC & ASAIE HY o2 et
wou upxeto g F5Ee0 20224 15,841 8004 AEA 1.8% T4
Sto] 2025¥0l= 14,987 715T AoE HAY=
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H5-2) = +8 ¥ 714 K& HYZY

MY 2 M =0l 05

2 AR YR 2023~25
= 20224 202349 202449 20254 | HEI SHE(%)
ZMAZHE) 29,119 | 29,755 29,752 = 29,910 0.9
ZMMOHME X Q) | 270,225 274,560 277,994 282,396 15
AX|742(2/kg) 9,325 | 97274 @ 9,389 | 9,485 0.6
COH7HA(RI/kg) 12,865 | 12,819 | 12,959 = 13,061 0.5
E4EHE) 15,841 | 15,530 @ 15,257 = 14,987 -1.8
202292 RERI0|H, 5T $8S MBo10 ANT(EMOR SIS 71
fﬁ X«IX} XFA‘I
(g 5-1) 2 a2 ¥ 7t4 X|E ML F0|
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dale] 23AEE Fdo] gste At =29 KAl &
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& LHE
AlLt2|R 1 2023EA A, M ALH 5%, 10%, 16% i
AlLtE|@ 2 2023 I3 2t 1,200¢, 1,4009, 1,600 7|2
ALl 3 E[Z 6 Bt ] 202334 AE X9 2 0.5T, 1T &5
NE=RPSINIESSS!

2. AU2|IRE M=ol At

1) AILJRIR 1 : ZY 2 My A2 A

< -0

952 Aol e viRle 589 8Rles, tiFE 2,000~
SFUTH 1EU 22 7HEH| A 22| g 59
AT FEoIA AltEs 3ES Aldtele 52 ddS It Al
Aol dieh E4o] Basit. mEbd & AFtolAls 2023 E4HH
APdFo) Hashe 73] sEad 24 Al e Ad A9 AldFe]
202294F diE] 5%, 10%, 15% A4dhs AYE s A4St
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H 5-4) ANEF 5% LA Al £ X|H Hat

2023 At 20254 At
= VIES =z 7E

HIR (%) MR

SUMEH E) 29,755 | 28,280 -4.93 | 29,910 § 29,823 | -0.29
SHMM(HS, M B) 274,560 268,728 -2.12 | 282,396 282,260 | -0.05
ME74A(/kg) 9,274 | 9,642 2.89 9,485 | 9,607 0.23
COH7HA(R/S) 12,819 | 13,129 2.42 13,061 = 13,087 0.20
ELEUH E) 15,630 | 15,172 | -2.31 14,987 | 15,001 0.09

5% & 5% &4

i E
ox
e
ot
flo
N
AN
r>~l
ol
B
=
=
>
o O
o
X
oN
B
ol
rir
pacy
b
=
20
|o
H

QIsH AFR|71HA T} Eulj7bA o] 242t
TR 2.12% FAsk=d] I E3F Bilo] EHA $EF2 7 g
Ht} 2.31% Fadshks AC02 yepdtt 2025800« 202349] AETF 74
40| tha ASIEAA FAHARFS 7]E AUE| T 0.29% E11, AHA|
71AT} EHf7AE 0.23%, 0.200% 35k 2 os Vet il 3lE
et EFE 7|SHAYA ] 0.09% A5 Aoz AGE I

(2) A2 1-2 - A & MH A8 10% HL

AT A AETol 10% AaFe d-%ole 2023394 = g
7|& AGA| HiE] 9.85% Aadhe Aoz AYEUT. AT Az X
S

742 0.46%, 0.38% dsshe 2= U
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H 5-5) AIEZ 10% HA Al F2 X|H Ha}

20234t 202554t
=
T NIE  owza SHE L JE 005, BUE
HYZ| = %)  HYX| (%)

EHLZE &) 29,755 26,823 -9.85 | 29,910 29,743 @ -0.56
SN (HES, M) | 274,660 267,368 | -2.62 | 282,396 | 282,137 | -0.09
MRI7HA(2/kg) 9,274 | 10,003 7.86 9,485 9,528 0.46
SOH7HA(R/S) 12,819 | 13,669 | 6.55 13,061 | 13,111 0.38
U B) 15,630 15,365 | -1.13 | 14,987 § 15,014 @ 0.18

Rz XMA 2

@) AlLt2R 1-3 : A & MH A8 15% AL
I Ao Aol 15% Hafte 4-Fole 202394t = AR

7125 2] HiH] 14.78% HASH= A0 & UERton o]& Qls| AHR|7}
A3} Tuj7tAo] 242 13.36%, 11.09% A5l whel AJAEAL- 3.16%
ashs b A B3 APAbo] EHA FEF2 VIS AU E 0.83%
Aashs Aoz Yyehdth 202540E 2023499 AJHTF fA F70]
Tha AStEHA SRS V)% AV BT 0.80% &1L, A7
Tui7FA2 0.68%, 0.56% A5ok= AoE UERdTh

J

(B 5-6) AIHE 15% 24 Al £ X|H Ha}

20234t 20254t
e 7|z 528 | IE 548
Moz 5% L T Mz 5% EL g
SYLUHE E) 29,755 25358 -14.78 29,910 29,669 @ -0.80
ZMol(HS M 2) | 274,560 265,885 | -3.16 | 282,396 | 282,026 | -0.13
ARI7HA(E/ kg) 9,274 | 10,513 | 13.36 9,485 9,550 0.68

COZFA(R/E) | 12,819 | 14,240 | 11.09 @ 13,061 | 13,134 | 0.56
E2EHHE) 15,630 = 15,401 = -0.83 @ 14,987 @ 15,027 @ 0.27

IS RSS!
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g8 Hs
2 1,200

SECE

2) AL 2 :
(1) AlLIZ|R 2-1 @ 20234 ¥E

2 ofe] B7}2o] Sa0] YU FRoluz, TR ok BE G
Basil, B8] 20224 sh7| e A AR OR et 4AE

24o]

Hol1
202349 FEAUE L E 1,2009, 1,4009, 1,600Y Al 7R 2 FAI5}

Aol wet SEjueEte] dge Ik IA St webA
eul
AdE|ed =9 8 FFARHSE ATET
SflAEHA 2Ho] 1,20092F F

2 29 A Aol 202349 &
Aot 2 Afols 202394k SFETol 7IE YA divl 0.97% 715t
0.90% S7Foke AC® WeRdTh 20234 A

HARS
2 20239 30 FZ0| FolRHA ZZA Q1 Hsk= Q1o 202549
|E2t} 0.04% S715k= Ao YeRth $H80] 1,2009Y

)

—~

£

)

~

(

K

)

~

—~

Hom 2025
o= 7l Agx
B¥ole 29 F8 FFAREC] PAES AYstie BF FEFAE
2 Ao AgHS
H 5-7) 88 1,200 A| =2 X|& 3}
20234t 2025H 4k
T E 8  BUE JE @8  BYs
HUX| 11,2008 (%) HMIUX| 11,2008 (%)
SHMEH E 29,755 | 29,755 | 0.00 | 29,910 | 29,921 0.04
SMMM (B M A 274,560 275,607 0.38 282,396 283,344 0.34
MX7HA(R/kg) 9,274 | 9,308 0.37 9,485 | 9,512 0.29
SO/ & 12,819 | 12,859 | 0.31 13,061 13,093 | 0.24
ST E 15,630 | 15,680 = 0.97 14,987 | 15,121 0.90
UNE=SIPRVNJRS S
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(2) ALt 2-2 @ 2023 AEH 28 1,4008

F A g Aluges H2Y gy ZAdAdo] vﬂﬂtﬂﬂ 0]
1,400¥< 7150k= 4folrth. dvkdoR $hgol A5 49 At Bt
As} o] fFo] F7IeIth AlEHolA ﬂﬂrE ole} FUsHA 20234
ZEFo] 712AYA tE] 5.50% S7Foke AR UERTh 2023 d4
ARFS 202349 o] FZo] FolxHA| 7—1%1%1 Hsk= glgloy
202500 71& AlUE|eET} 0.22% 71 ACo& UEehdth

rir

(H 5-8) &2 1,400% A| =L X|F Hs}

20234t 20254
T= E 88 BB JIE #8  BuUE
YR | 1,4008 (%) Y| | 1,4008 (%)
UMM E) 29,755 | 29,755 0.00 | 29,910 29,977 = 0.22
EMAMOH(HE M) 274,560 280,720 2.24 282,396 287,965 1.97
MR|7124(R/kg) 9274 9478 @ 220 | 9485 9647 @ 1.71
TOH7HZ(R/%) 12,819 13,055 1.84 13,061 13,248 143
EREER B) 15,530 16,384 = 550 @ 14,987 15,757 @ 5.14

X2 KA Y

(3) AlLf2|R 2-3 : 20234 AL 32 1,600

Al A B AU 220 g AAIAe] BE AdlstEA g

1,60092 715sk= 74-folth. Agan 202394t SEF0] 7|E%
Al diE] 9.44% S71ole Al= UEgTh 202394 Ak =
Ql Mgk Qigloy, 202590 71 AU 2EH 0.39% S71sh=
o= UEth

R

(0]

_

u

o+

)
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H 5-9) &5 1,6008 Al £ X|H Hat

2023EAt 2025EA
TE Ve g zUE  F a2 zUs
MUl 16008 (%) MUK 1,600% (%)

SHMZEEH &) 29,755 | 29,755 = 0.00 | 29,910 30,028 | 0.39
SHMN(HS, M) 274,560 285,475 3.98 282,396 292,135| 3.45
MRI74A(”/ kg) 9,274 | 9,635 3.90 | 9,485 | 9,768 2.98
COH7HA(R/S) 12,819 13,237 | 3.26 | 13,061 13,387 | 2.50
STEHT B 15,630 16,997 | 9.44 | 14,987 16,303 | 8.78

(1) AL 3-1 @ dY 2l My &2 0 5C At

ol

Sh= A0 E YEon, ol wh &= 0.42% 74t AbA| 714 1
Toi7bAL ZFZE 1.10%, 0.92% 5ok A= Uehgth 2025900=
N42-9] ojur} tha AStE o] FAAES 0.46% Aokl AR 7HA T}
EHi7FA2 Z7F 0.02%, 0.02% oottt S8ATAZ 0.43% FHadhe
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H5-10) 2 0.5 &5 Al £ X|& B3}

20234 At 202544t
=
= JIE | 05Cc | %= | 71Z | 05T | 3us
MUK | AB %) = MUR A (%)

S &) 29,755 | 29,253  -1.69 | 29,910 § 29,773 | -0.46
SN (FS, M B) | 274,560 272,960 | -0.58 282,396 281,175 | -0.43
MRI7HA(2/kg) 9,274 | 9,376 1.10 9,485 | 9,487 0.02
SOH7HA(R/S) 12,819 | 12,937 | 0.92 13,061 | 13,064 | 0.02
M E) 15,630 | 15464 | -0.42 | 14,987 | 14,861 | -0.84

T8 AR BEER)T A (ed) A oA ~20] FHHT 1T &5
P& Aol 202394 = B4 %% 7% AGA] HiH] 3.30% Fache
AOE Yefow, ol g} 4= 0.27% A8 AR 71 A3} Tof

7VAL 247t 2.43%, 2.04% *Pﬁo}t %l_i UeRgh 20254 0E 114
29 oju}7} tha gtElo] FYAFS 0.89% Akl AMX|7HA L v
7HE 47k 0.23%, 0.19% ‘3533t S8AHL 0.65% Haste A

o7 UEhth

H5-11) 21T &5 Al £ X|H Hat

2023EAL 20255 At
=
T 7= 1c | 342 | IIE 1c | =ZB
MR MBS %) = HUX A (%)

ZMMZHME) | 29,755 28,773  -3.30 | 29,910 29,645 = -0.89
ZMAH(HE M ) 274560 272,086 -0.90 282,396 280,551 -0.65
MRI7FH(®/kg) | 9274 | 9500 @ 243 | 9485 @ 9507 = 023
CORZRA(R/%) | 12,819 13,080 | 2.04 13,061 13,086 | 0.19
FHE) 15,630 15488 @ -0.27 14,987 14819 -1.12

R=: KA A
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