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EXECUTIVE SUMMARY

AHVININNS

PP’ EXECUTIVE SUMMARY

A Study on the Establishment of a
Forecasting Model "KMI-FOSiM,
for Fisheries(2/2nd year)

1. Purpose

» The purpose of this study is to improve on limitations and
problems of the KMI-FSM(Fisheries Simulation Model), an
aggregate model for forecasting the fisheries sector in the Korea
Maritime Institute. This study also aims to develop a new model
specializing in forecasting, simulating policies from new

perspectives, and applying it to fisheries policies.

» The forecasting model in the fisheries sector by which KMI has

developed from 2018 to 2019 is named the KMI-FOSiM(Fisheries
Outlook and Simulation Model).
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2. Methodology and Feature

1) Methodology

» During the 2 years of research period, the study carried out a

review of preceding studies relevant to industrial forecasting
models, establishing the database on statistics, consultation with

experts and estimation of econometric models.

- Preceding studies include research works published by those
running an industrial forecasting model, including the Korea
Rural Economic Institute(KREI), the Korea Institute for Industrial
Economics and Trade(KIET), the Korea Development Institute
(KDI) as well as UN FAO.

- A basic statistical DB was established centering on items of the
demand and supply, such as fisheries production, price of

fishery products, export and import, consumption and others.

- Consultation with experts were carried out during the process
of establishing the KMI-FOSiM specifically on the operational
status of 'KREI-KASMO' run by the Korea Rural Economic
Institute(KREI), methodology of building the model.

- The forecasting model of capture fisheries and aquaculture
fisheries consisting of the KMI-FOSiM was estimated by the
Ordinary Least Squares(OLS) method, while utilizing an
econometric analysis program, EViews. The whole simultaneous

equation model was established based on excel spreadsheets.

viii
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2) Feature

AHVININNS

» As a partial equilibrium model only limited to Korea's fisheries
sector, the KMI-FOSiM assumes that non-fisheries sectors and

global market factors are all determined exogenously.

- The model is designed as a simultaneous equation system, in
which all variables are mutually connected with each other in
sections such as production, import and export, consumption,
price, macroeconomic variables, price of input elements and

variables in fishing villages and fishery households.

» The existing model, the KMI-FSM was established under the

supply and demand system by type of fishery products such as
by fish, shellfish and Mollusca etc.

- However, the biggest difference between the existing model and
the KMI-FOSiM lies in that the new model is established under
the supply and demand system by species of fishery products.

- The aquaculture module, constructed in the first year of the
study, consists of 9 species including halibut, rockfish, abalone,
oyster, mussel, sea squirt, laver, sea mustard and kelp. This
accounts for approximately 95% of the total production of

aquaculture fisheries.

- The capture fisheries module for the second year started
establishing the demand and supply model of 2 species of
hairtail and mackerel, steadily expanding the species of capture

fisheries through follow up studies.

» By utilizing the KMI-FOSiM, this study has laid the foundation

for forecasting aggregate indicators such as production of



fishery products, import and export, consumption, price, fishing

village and fishery households and self-sufficiency rate.

- Furthermore, the model allows policy simulation on drastic
changes of global oil prices and exchange rates, effects of

domestic fisheries policies and changes of aquaculture harvests.

3. Results

1) Summary

» Chapter 2 of this study conducted a theoretical review on fishery

resources and the balance of demand and supply of fishery

production to establish a capture fisheries module.

» Chapter 3 includes the present status of collecting basic
statistical DB, a basic direction of module construction and a

complete structural map of the module for establishing the
KMI-FOSiM.

» Chapter 4 presents the KMI-FOSiM forecasting model of capture

fisheries, a forecasting model of supply and demand of hairtail,
mackerel and results of reassessing equations of aquaculture

forecasting module established in the first year of the study.

- Moreover, it evaluates the forecasting power of the model by
utilizing RMSPE, MAPE, and Theil's U.

» Chapter 5 presents the aggregate indicator of the fisheries

industry and fishing villages that this study aims to forecast,

specifically classify them into each section, including fishery
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production, import and export, consumption, price and fishing
village etc. Utilizing the KMI-FOSiM, it also provides forecasting
results of the industry from 2019 to 2023.

AHVININNS

- Assuming a variety of changes of into a certain scenario, this
study confirmed the possibility of policy utilization of the
KMI-FOSiM model. Specific scenarios that the model has run
include changing global oil prices and exchange rates,
implementing a project for reducing of the number of fishing

boats, changing harvesting volume of aquaculture.

» Chapter 6 summarizes the results of the study, while suggesting

improvement tasks, an operational and restructuring road map

and policy suggestions of the KMI-FOSiM.

2) Policy suggestions and relevant activities

» In order to improve the policy utilization of KMI-FOSiM, we
proposed a reorganization of the model from 2020. The
roadmap for the next five years is presented to update the
statistics database, expand the species of fishery products,
advancement the model structure, and improve the predictive

power.

» This study suggests that the Ministry of Oceans and Fisheries
and the fisheries department of KMI regularly hold the Fisheries
Policy Consultation Meeting' twice a year. Such a meeting may
include a practical discussion on KMI-FOSiM concerning

utilization areas of fisheries policies and its demand for use.

Xi



- In particular, it is necessary to utilize the analysis results of
KMI-FOSiM when establishing the official plan of the Ministry
of Maritime Affairs and Fisheries, including a master plan for
development of fisheries/fishing villages, management of fishery

resources, and development of fishery products distribution, etc.

» As the aquaculture industry grows, the demand for statistics on
the production costs of aquaculture household is increasing.
However, there are no statistics for diagnosing management

status by aquaculture varieties, it is difficult to establish

aquaculture industry policy and use them in the KMI-FOSiM.

- Accordingly, We proposed that the MOF carry out a project of
"A Study on the Establishment of a Survey System of the
Production Cost of Aquaculture Productss, and urgently proceed
with the production cost survey.

» Moreover, "A Basic Survey on Utilization Status of Nonedible

Fishery Products: should be carried out to advance the

calculation system of seafood consumption.

» Lastly, the study suggests implementing "A Project for the
Foundation for Improving the Statistical Reliability of Seafood
inventory, to improve on problems related to statistics of

seafood stocks.

3) Expected benefits including policy contribution

» The forecasts and simulation results analyzed by the KMI-FOSiM
will be broadly utilized by the Ministry of Oceans and Fisheries
for establishing policies in MOF such as setting up the target

il
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of self-sufficiency ratio, policies relevant to production, export
and import, consumption and inventory, as well as for

establishing relevant basic plans and guidelines.

More specifically, the present study provides ex-ante and
ex-post analysis on the impact of various changes such as
drastic changes of exchange rates and global oil prices,
adjustment of fishing efforts and reduction of aquaculture
licenses. Providing these results to the government will
contribute to enhancing the role of KMI as a government policy

research institute.

xii
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S, Zhang(2019, p.18)2 WAIAF-ZAIR}E HAE wEIR FEjA]
AT ST EAS ol-8sto] Syt Ads) AL
1B (ES=dl, A, sh)= B7Fstth. Zhang?] 7|2 <
s 3448 F(Exploitable Carrying Capacity: ECC)ZF A}
LA (Potential Biomass Yield: PBY)S £4st=g 24& &+
Ut ECCe 144 AHdg 7t o] Ao &4+8% ) u|7t &
ow, PBY= FHd A& BAFMSY)T 2.

ECC 742 eA 245 (Ecosystem modeling method: EMM)=}
T A EA4¥(Holistic production method: HPM) & 7+A] HF

= A&shd=tl, AEiA £4H2 EwE(Ecopath with Ecosim)©]
A Ak Ed(mass-balanced model)& ©]-&5I3tt. AF+4E =
d9] 7|2 AL v 2

HE o

o A2

2Lorlo e 42
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B(P/B);, =Y+

n
]:

B(Q/B),DC,;+ M,B, [4] 2-16]
1

2
N

o474 B B4 7)7k0] Fet ol i9] Adeoln], (P/B) L i
o] AAI/AAE, ol BHAYY 1) £TEATE(2)3 5L
st} Vi io] olgeoln, B AR jo Aduolth. (Q/B)E
AR} o) vhelg 48], DOE 9] AU & 2AR o Holw

ol HE kS Uehiith wakd AR 4¥F Q= A jol o

27 7|17t <t AH|F 9] olt}, M= oo

HPM #2442 7§ ofFo] opd & o}FZ T3t AAE of
olg-eF 275 o83t} Zhang(2019, p.18)Q] ATLof|A]
g JojyarF rdol o AEZu|(Maximum Entrophy, ME) 249
< ARESto] ECCE 4519, ME ZE9| 7|2 vHy4l2 ofge}

(e ot

C = qE Bexple,) [4] 2-17]

exp(x,) [4] 2-18]

B,
B, = [B +7~B(1+K) C

o714 G A9 & oggoln, ¢ o ALEAL, B 14

-
29 ofguey, Bl WS AU, 1S BUH YYE, Ko

rlr
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H 2% TKMI-FOSIM) O{20{Y MUDE &S AT 0|12 ZE

ECColth. &, rB(1— B/K)= AAAQ AU Z7tRog gAA
g Bg Aol g4 tAR9] o] tigt #E extolH, =t
T o] AHdF I @A Hprocess error)E Uttt ojdTiAte] g4
FEHECOE ot Y A& ARgste] 28 4= ot

ECC=pFC.0+pPCn/2+plp [4] 2-19]

he= F45h= =8 9 & po i WIS YEhdh PBY,
2d PAES DSl Bedt ke o7k 2pelek
1440l A rB(1— B/K)7F st € 9] Bolct. A=A
F(PBY) 374 E3 ECCY m7HA = AJeA A EMM)Y} 59
ik EAHHPM)S ol&sh=dl, AEA £AMo=E PBYSE &4
57 Y3l ot} B2 Gulland(1971, p.69) 7Hg<S o]&st3ict.

jur -llN
.
Ru)
N
JP

PBY=0.5MECC, (4] 2-20]

o714 M+ oF i AAATE, FCC+= EMME] Ecosim Al&E
go]doA =&d FAX|o|t}. THH Fg AARF EAEHPM) o]
ol A ME e 2 49 mhatolg r109F ECC7F A

Sk
o "
<
A

PR UBIKOR /2 = Fpp (0.25 < Fppy < 0.5) 2 A0 2JaH ZICHRIE 171K] 758t
2= QUOLL FO| WEXIASIHR(r)2 0.43 £%0|2H= Cortes(2016) 2] A1 274610
7O Z|LHHRIZ 28] 201 7I7H2 0.752 MHSIUCHYAXS, 2018, p.27).
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r=p;-0+p,-0.375+ py-0.75
BOC=pEC0-+ pEC R /2 + pEC

r ECC
4

PBY=

PBYE £ HolAL ottt ¥ WY
Aol A EMM BAHS SHAL olF8 AU 24T 5 9

o =< O
HeE
T SE+EH(ECC) ZITHR 2L (PBY)

SS=0l 5,487,608 1,022,797
,_Ecl\;ﬂ\il M 1,348,866 255,182
S0l 1,811,405 342,707

570l 6,421,696 1,032,488
,_t' g\il M 1,357,269 178,396
=5 1,415,853 265,472

XIZ: Zhang(2019), pp. 20~239] ZTH= H2/5/0] K44
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1. AMEH H F224714 DB

1) HAIZHSH=

B AFolM ol&3t AXFA #d Hee AT, UL
(GDP), GDP H &3 o] El(deflator), TH&, FAHA} B —’t‘ﬂlx} =7HA5
FA7E SOl ol ArE2 FAE I7FSAREKOSI), =2
@ BASAANLRI(ECOS)NM st 19

(H 3-1) F2 AMNEMES 7| =84 7501

SAHMY mes A2EX DB 0|&7ts 7|2t
QI 3 SAH 1960~2065
GDP C|=20|E 2010=100 st=28 1953~2018
PPN ONES 2015=100 st=28 1965~2018
EN=IPN=YJoNES 2015=100 SAE 1975~2018
FUSMA(EHS, M) HA st=28 1953~2018
o /e = . 1964~2018
=2 %j/? w=ed 1980-2018
FUSAS(HS) HA A st=28 1953~2018
FUSKHEISAS(EF) HA A st 23 1953~2018
A&Z2|(3E 2H7| SALRY) % st=28 1976~2018
EHI%H(VVTI). e EIA, 1990~2020
ZHR7HDubai) Petronet 1996~2019

IN=MPSINESES|

I3 FARTE AR AE AR B (Petronet)d] FHEO|R
VA3 vl= || R|HEH(US Energy Information Administration:

14) Q17 EAH0| TRQITENA |, AIKIST RIS SHHO] TAHKISIEAL, MARKIZTIX|
£ BR2Y] WUTIZTIEAL, BB, GDP UEAVE, ARUSAS, FeIHls

AE2 PR TRUAY,), Set AIEEEE R FRISAMAR(ECOS)S “F

S| telet &= 571|Xf§(7:1&1% 2019. 7. 22)" 8l "AES2] SANE(@ML: 2019. 7.

22)" 0| TSI
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EIA)OA Al Fdl= ABEALAG(West Texas Intermediate: WTI) 7}
Ag SRS D)

ool 8 AAWSo gt AL FAY Q= YRIIHY F
AHY A7E o]&stt 1~2d W @] AL =2 El
#oh= TBAAGEIA(2019. 7),9] AYAE &ttt EIF &
bt I A2 %74]7‘494 e J:rL—;_v‘— L& ARESHH. 191

&

Autsieo] o] FYEL AR A0 7, Z Hgu] B Aae
SHFY Tl YAGRAI0% FARY TP AR 4RE
FPH0R ol gtk FARY ol7AARAL AL ol o7}l
oQAGH] st AFHR, A FAXET ol2AER Lt
oR2AE FEL |71 7Yu], AT, B, wu], FHu], of 77
Q- Beug, AR, 24 L ol%, Wulg, BYR U /e Fo=
AEst=o] gict.

T S A ool MA] et W AAH] AR, of
9 B olNERE AN o WAV ek webAl oy
A998 DBS TE37] A3) +BFYEY T QAIRA, AES o]

16) ZHR/t & ME HINAR 7H42 0]= O XEEH(EIA)S] Short-term Energy Outlook (2
AMQI:2019. 7. 22), FHIOIR 7142 S AMREA MR E L (Petronet) 2] M| 4127 H4(ZA
: 2019. 7. 22)0l|A EISIRILCY.

MHAALZAL £ [27H501S57 307013] 2 1471 sHUSAEET 617 O{RI(AAB0|CHEIX(2]
Y, QBO0[CHYXRIY, HYEE, SoiAZ0[5XIY, ME6iZ0|5X 1Y, Sali+
%%E%, CHSMRY 7| MHSHe ZoliER, R4e7|, Zolotdal 2ol 7|, ZoiAre, Zsied
) HXY0IP| Rpbt 2 2RY, RS, SXIAE0| s HEE MFst QUCt.
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AUSH, BX], s8R, GXIF, =7t2], sOF, =2, 5
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DM2: 20181 CiD|#2:(2018=1, 11 2| 0) .

94 9 98 00 02 04 06 08 10 12 14 16 18

—— Residual —— Actual —— Fitted

%l

F8ATY SAA FI8E W =A =S

ojFo] A7tet TUi7HA Y] A vle2 SdH T ()9 A

Al 1o, o] Hl&o] 1% =otd 3% +UFZ 0.61% HAash=

Ao & Yt B9 845, A7) Ho] 94lE o] 714l

HA(Breusch-Godfrey LM Test)= AAlstA=H A7 AT ZA 5}
A Y= A2 EAEUT
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H 4-29) OiF £ FYZL

LOG(MI) = 6.6845 - 0.6141L0G( 2 EXH

6497 (-4.82)" (8.50)
+0.7010*SD99 + 0.1992*DM1 - 0.1284*DM2

) +0.8576*LOG(DINC)

ek

10.77)" (3.05)" (-2.22)"
R?=0.986 D-W = 1.550 24717k 1990~20184 (n=29)
B-G LM test = 1.090(0.297)
M1: 0T =QU2HE, =22 HF3|)
MP1: 07 +E7HE R /kg, B=FH-E) T
EXCH: CHO|BH8(2)/23), 3= es) ~/ 2
NCPI1: 018 Bz AHRIS7FKI(2015=100, 7 5~ e
W7 5203 o —
DINCG: 191 JIZAS(R &, g, si=ed) & /[ || o

SDOO: 1900k TR tE CIOIHE1990K OO, O 1) 2 /|
DM] 19% 1997|_ﬂ Ell:lltq_j[:(rlg% 1997='I Zgl 0) - 90 92 94 96 98 00 02 04 06 08 10 12 14 16 18
D\VR: 2013, 2014 C{D|#4+(2013, 2014=1, 71 2| 0) T Resdual o Actual e

UUF Y5 aUSE BES E@i W2R et 3 2
AR AR A5 AL Wt
7} 0.982% X3P

_6&
01 -7 —‘,—59&231, e Wl Roxo] gz 7|do #

fi, ﬂFIO
£
N |
2» "
)
4>



R4 TKMI-FOSIM) 2T U DOl 052 2%

H 4-30) 447 U8 FYEL

LOGM2) = -3.9461 - 0.8133*106(™ 22 XM 1 1 9206 0GDING)
(-2.85)"  (-9.55)" (14.69)™
~ 0.2294'SD05 - 0.222*DMI

(-4.65)" (-3.68)"

=0.982 D-W = 1.506 4717k 1997~2018W(n=22)
B-G LM test = 0.318(0.573)
M2-7F7_|r ol F( SIHEAHSIS |) 128
VP2 21215 9Bl e kg, siaRes) R
EXCH: EHDIE*-%( /28, sh=ed) _—
NCPI2: ZiZt5 Bz AHKIS7HXI4(2015=100, * ./~ A ) ua
I_ EE‘ ?_E-OOH) 05 /\/\ N, \\\//\ /108
DING 1915 Tisas(@ &, g, 3y @ ) \ /Y [
SD05: 20051 T3} C0[#4(2008 O 0, 7 : VA
0|§_ 1) ’ 98 00 02 04 06 08 10 12 14 16 18

DM1: 2010 B0[H12:(2010=1, 11 2| 0) e e

(3) T
e A5t 2443 BE w0 Bz Aol 2
Byeln BAMORE fostgtt BYe] HES et 44

Ak 0.982= Hj

5o SYeriet FtAe] A gl 1% B5tE SYF
o 1.44% FASHE A0R EEHo] BF SUol o] Arjuleo

o
i
)
A
o
)
30,
i
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(B 4-31) {7 +Y+Q8+ =20

LOG(M3) = 3.0094 - 1.4398°LOG( 2 25 + 1 2805 LOG(DING) + 0.5499'DM1
(1500 (-10.79)™ 7.51)" 4.03)"

R?=0.982 D-W=1.858 274717 1989~20184 (n=30)

M3: THR +QU2H(E, 312293 3) o~

MP3: THE 4-QIEt7 K] /kg, 322 Ci3s) = u

EXCH: LHD|2te(R/22], 31=2d) Ny 10

NCPI3: TH2 Tz AH|RFE7}K|2(2015=100, 7} 2 i
ZWH, s=2od)

DINC: 191% ZHHEAS(M &, B2, 312 23)

DM1: 20114 H0O|#H4(2011=1, 21 2| 0)

b ho bW
/

90 92 94 96 98 00 02 04 06 08 10 12 14 16 18

—— Residual —— Actual —— Fitted

£ 7] olgis)y] YEolt. %, AAER £ 49 L = 7
= =z

o] i HatEt:= &

A A AT AATES AL 1% 5D B LT
< 0.87% #4astal, sW AASE LHATHEC] 1% F5othd dA
TE U 0.42% ot AoE YERET
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HMa® 'KMI-FOSIM) FEE & 2| o5 4

H4-32) OHISE Q408 282

LOG(M4) = -10.2266 - 0.8702*LOG(MP4*EXCH) + 0.4241*LOG(NCPI4)

(5037 (390" (2.85)"
+2.3265*LOG(DINC) - 0.3226*DM1
(7.99™ (-2.12)"
R?=0.948 D-W = 1.696 F7713: 1992~20184(n=27)
Md: SRS E +UB(E, =2 s) P
MP4: IHISS SQUETHEl kg, SHRTRE) S~
EXCH: CHD|EHe(2l/22], st=ed) R
NCPI4: PSS Ha AHINEIINS2015= )\
100, 7H5 2, BH=ed) R AR W s

DINC: 191 Jhaf2AS(H 8, g5, 8i=esy) © /0 /v
DM1: 1995 HO|t4=, 1995=1, 71 2| 0 29w 91; 00 02 04 06 08 10 12 14 16 18

—— Residual —— Actual —— Fitted

()]
=
=]
{I
Mo

oM AT 529, 71 FEAY A EF ol PUR LR 5
gonz N E4ue efsiel WS 2Asdn. Ause
FFEANATY NESFE O AuF 4RE o] 8goH,

2, AAFB] AT hoto] FPsFEE A F HRo| o

INV,, = a+BINV,, |+ B (TQ,, + M)+ By NCPIL , [4] 4-9]

47) St=sZEHAT S| TAETEH , JUIM IR M2 SHisE S& Eefotl U=E, O

YO HEE 2 L M2 = == ULk MebM IR0l s HMSS 0| M2 T

OHSE XD DEO HSHAC
48) B2 = BYLELYZ+OI XD

1M1




o714 INV= 1‘7—%‘%-3 ZHE%, TQ= 34T, M2 59UF,
NCPle £B|ARE7HAE Quletth. AjalgF2
HHEBTFHE ’“‘Q%)ﬂr FHY BA, LvAETHAPE
()2 EAE AL &+ A

1) 05

A% AuFe FFFOl JFL wonE If ofF
a%e At sﬂ% Mg ol gstgon, 7] A

B 4-33) 01% MDE4 FXZY

LOG(INV1) = -16.2703 + 0.8578*LOG(INV1(-1)) + 1.2992*LOG(TQ1+M1)

(2797 (11.22)7 (3.2D)"

- 0.2306*LOG(NCPI1) + 0.4057*DMI - 1.0861*DM2

(-2.49)" (3.80)" -7.5)"
R?=0.872 B-G LM test = 0.491(0.484) 37717} 1988~2018 (n=30)
INV1 : 0= KURK(E, AB4SH) e
TOT: Ol SUUH(E, oieh 2429 7 A
M1: 01 +I2HE, SRR ) el VS
NCPIT: 012 B AH|KIZ71E+(2015-100, 7} - A

ZHR, st=o) Vit /

DM1: 1992, 1999 C{O|¥4=(1992, 1999=1, 1 _,

9' O) h 90 92 94 9 98 00 02 04 06 08 10 12 14 16 18

DM2: 2006\ C{0|#4=(2006=1, 1 2| 0)

—— Residual —— Actual —— Fitted
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HMa® 'KMI-FOSIM) FEE & 2| o5 4

2) FHSE

ﬁiﬂ%% Arige #4517 {8l Az AAE=2
a

(B 4-34) FHSS MG =870

LOG(INV4) = -6.6883 - 0.1208*LOG(NCPI4) + 1.4310*LOG(TQ4+M4)
(-3.20)" (-1.74) 9.54)™
- 0.4798*SD16 + 0.3587*DM1 - 2748*DM2

(-6.57)™ (5.89)" (-4.07)™
R?=0.950 D-W=1.729 ZA717F 1994~2018(n=25)
INVA : RIS S MIHE, AZESSH) 124
TQ4: SIHIES SMMEHE, HoH+)

M4: C’WIOET I E REAHI)
|

/} .
74 116
\ ad
. 112

,X/
10.8

2(2015= 2
(201651 0| 0, \ R An \\/

100 7}" é&‘%%”)

SD16: 20165 L& i Eli]
0|2 1)

Dl\/H 1994, 2006, 2015'—& E|D|t,5—¢—(1994, 2006, ““94 9 98 00 02 04 06 08 10 12 14 16 18
201 5 1 i QI 0) —— Residual —— Actual —— Fitted

DM2: 1998, 2000, 2005\ T 0] H2x(1998, 2000,
2005=1, 1 2| 0)

&
&

\ /
\_/

V

49) FHISE BT = (1201 WA + YOI WA + 242)
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6. Z07I8H &

oRol7b4A FEo| F8 FAAEEL o]7khE, o7k, o7t

A7 58 A E 4 0k WA £5 el AR e, o)
AEL OlYAE, olPOLE, o[ HAS, H]%‘*i o% FAHL.
SPIA AUEEL A, A4S B A BASIAA ol

49915 Adstol AR, ol KVI-FOSIL S| 28 oA
AQET ey 2 ATAL oftASS TASHE Unx 45

S7RITEY(KADT Zo] AR PN ASERGS TS
4 5o] 3#E 4 Utk A BFEEAAATANAE Z4keTH
AYERE TEF ITE AT HERFES 75, o5 BS 55
T o5 E AYAE 470] A, A2 ST EC] 28ste] W 9l
T2 AYSHE WA HAskn AHAZA 9, 2018, p.37)

AR of7}Qlo] AW - AgE EARE T APYE, o]oj&of tigt 7]
.%%ﬂlﬂ A= A4, 183 Fdol= 'KMI-FOSIM, 9] A L2
| S o3 FTE HFPYL Est A

oFo &
o oleigol ASAch ol wel & AL ol ot
Aol Yol A, ATEY AL 25 ATAAR V=T, G

SARHE olgsto] ojZollAA RE 2R ARE 2o

6e)



HMa® 'KMI-FOSIM) FEE & 2| o5 4

1) OlQIAS
o2ol7k9] o RlLEL FPLET AYOlLE R THEH50)
o]

o] A5 olg ogle] Ao} REHS AFL AL FRAE
o] & o]FLu], s ulole] BAA oPYLEL HALYXS
7 9% 9e 0 Aow pusdt 2427, $ULUAS
o FAASE AR FH) $oE TEELoH, g A7)
Mol 49dE 433 Fuq A0 Uehgeh

(E 4-35) OfRIQIAS WRA| 25z

LOG(AN_INC) = 1.4721 + 0.1036*LOG(AG_WAGE) + 0.8076*LOG(AN_INC(-1))
(.01 (1.83) (8.50)"
+0.1828*DM1 - 0.1392*DM2
(2.43)" (-2.64™

R? = 0.947 B-G LM test = 0.365(0.546) F74713F: 1990~2018' (n=29)
10.2
AN_INC: Of2017 OfRIQUAS(R 94, OF7 IZHIZAN e
AG_WAGE: & X|4:(2015=100, &7 HHK ) y/Zé 98
% FDIZEA A o
DM1: 199111 E{0|#4(1991=1, 1. 91 0) NI VAR ASYANNNIN A
DM2: 1996, 1998 C{O|#4(1996, 1998=1, 1 os \/ | /| | \WAVASNV
9| 0) "
B 90 92 94 9 98 00 02 04 06 08 10 12 14 16 18
50) HYASE 5, MZY, 7188, SHSUY, AR, 7[EHEY S5 S5 g2 45, Mgield
S2 07190 712 Ii%ﬁzﬁlg—orﬂ%@eﬂ%m%tﬂi =, 01Xt 59 | xE40l8
7 YISt SHOR HOAHSAY, 07 H-ERZA HBXIR).
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2) O{Z017}%
oo/t A7) o]Zol7} ofQAE, olRolg FAITULY
ol—*i zX—lo}-Oﬂl:]- ZXJ@_L]‘ E‘I‘-J X-]xﬂz—]o /\-h:ﬂﬁ zx%ﬁ]._,__q
A4 5940 WS Bt} olZol7t ojdatel 1% /K A4S
ol=ogl ol7beks 0.08% Lolths Aoz Z4H9h

H 4-36) O{=0{7} YHA =¥z

LOG(AH) = -1.0913 + 0.0846*LOG(AHINC(-1)) + 0.9785*LOG(AFAMILY)
(-1.76)  (2.81)" (31.59)"
- 0.0466*DML - 0.0928*SD17
(-2.93)" (-7.60)"

R? = 0.994 D-W = 1.720 22717k 1996~2018d (n=23)

AH: HZ0R7IR L, SYOYUEAD RN 10
AHINC: {2017} O{IAS (% ®, O7FERIZAN —
AFAMILY: O{Z0{BAP 7244, SOATAD o T e
DM1: 2015 CHO|E#14:(2015=1, 11 2] 0)
SD17: 20174 TEHS CIO[B4Q0175 OF 0, o ./ |

E)

-03
9% 98 00 02 04 06 08 10 12 14 16 18

—— Residual —— Actual —— Fitted

3) 0{=0{7} 217

oZol7t QT olZolg) 1P, A7 EADEA LS
oZol7} olgATY At ug, Jeln FAMSE EFste] 274
stoick. #3927, 239 AAH Aol Frsl, F34
o RESUE G2 o] FIA, EATRALE
of Al go] 1% 45T A9, olZelg olrlel T 0.21%
L Rog #3sq,
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HMa® 'KMI-FOSIM) FEE & 2| o5 4

H 4-37) O|20{7} 17 WAl %21}

CITY_WAGE(—1

LOG(APOP) = 7.6206 + 0.5558*LOG(AH) - O.ZOSS*LOG(W)

(13.61)" (10.42)™ (-6.09)™
- 0.0299*@TREND + 0.0758*DM1 - 0.0461*DM2
(-22.35)" (3.33)" (-2.05)"
=0.998 D-W = 1.705 2747171 1982~2018¥(n=37)
APOP: O{2017}217(3, SZOIRIEAD e
AH: 020127172717, S20{RIZAD T
CITY_WAGE: SAIZ2Kt 2B 7H745(2, & * S~
= 20| 0|4, Br=23H) o Al s

AHING: 0207} OfRIAS(H &, oI @/ |~/ VL L/ A
@TREND: FA|H4(@TREND:1, 2,3, ) “ v

DM] 19995 EIDlﬁ_/F(’I 999:1 ’ j‘ 9' O) 8 1985 1990 195;5 2000 2005 2010 2015
DM2: 20023 40]#=(2002=1, 71 2| 0)

—— Residual —— Actual —— Fitted

H2E ESE(ZX, 130) 2¥ FYZY

A o]0l AYRES UN JﬁH%Oi?j, dge
2 2ot S5 Y pab=e] B

ZE 78sE A7|Foz= Z ‘]’ Il

gmﬁﬁ
g
D-I‘ﬂ o 9
ol

w44 o

k)

ol

i
REomy w2 e
T

B
o
o 5
d
fjo
N
>
(¢]
s
ol
el
2oy

=
X
rd d

S
>
%0,
o

o nk ¢
i o
O 4

EQ,
:L
<

e
i)
2
>
rr
o
2ol
)
lo
!
e
cz
o,
g
L
2
1o
L
il

Z2APEE olzojdnt FASH BHHLASHOL)S
on], 27-2(log-log) ¥4 B FF3AATt. B 4

%
ot
8,

]_

rﬁ
ol
A

117




o}

A
B

[4] 4-10]
), INVE= A2

°

g0} 1o A

2

&

S

o] 350~500g& Z7]|7}

=

[e]

(1+¢%(jz%¢‘FA£¢4’[AWQt71)

=

T

Ak
[Aqit
[4] 4-1019014 ie= Z=X], 150 27 E5S 9]
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HMa® 'KMI-FOSIM) FEE & 2| o5 4

H 4-38) Z%| Oy 34 £}

LOG(AEFFORT191) = 3.5212 + 0.8763*LOG(AEFFORT191(-1)) - 0.1522*LOG(TFOIL)

2.75" (15.20" (-2.21)"
ANFP191(—1)*QMOVAV(ACPUE191(—1),3)
+ 0.0810*LOG( ACOSTI91(— 1) )
(1.79°
+0.2012*DM1
(2.08)"
R?=0.971 B-G LM test = 2.338(0.126)  F7717}: 1991~2018d(n=28)
AEFFORT191: ZIX| {El.r 2ZH=ANT91*AFD19T)

~— S 120
- ANT9T: MR AFD191: o2 TF
TFOIL: HAIR7IHA(R/EE, +85Y3))
ANFP191: ZEX| AX[7 (R kg, HRMASTITAY)
ACPUE191: ZtX| CPUE(=AQ191/AEFFORT191) .
- AQ191: ZX| MAZHE, HYMASEZTA}
ACOST191: ZX| ZAYH|(M &, P ZF=EAD
DM1: 20073 HO|#H4+(2007=1, 1 2| 0)

112
s 108
104

OBk o kN

92 94 9 98 00 02 04 06 08 10 12 14 16 18

—— Residual —— Actual —— Fitted

51) A=HE = (RELYXHL/GDPDEF*100)/ 01 AR
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(H 4-39) ZX| CPUE &+ =8au

LOG(ACPUE191) = -1.2914 + 0.7471*LOG(ACPUE191(-1)) + 0.1185*LOG(AKL191(-1))
(-2.80)" (8.62)" 2.60)"
- 0.4996*DM1+ 0.3049*DM2
(-4.75" (1.76)

=0.771 B-G LM test =0.723(0.395) #4713} 1986~2018(n=33)
ACPUE191: ZEX| CPUE(=AQ191/AEFFORT191) -
- AQ1OT: ZUX| MAZHE, OfQIMASSIEAN AV eV
AKL19T: ZHX| RHEEIOHE (=AK191/AL191) T\ R0 o8
- AK19T: ZHR| Q& TIRXpA z 12
- AL191: ZHX| SAFRR: N Y
T ‘:2 v \/ // N
-4

DM1: 1993, 2011, 2016 C{0|H4=(1993, 2011,
2016=1,12/0)
DM2: 2017 4OJ#H(2017=1, 2. 2| 0)

1990 1995 2000 2005 2010 2015

—— Residual —— Actual —— Fitted

A

3) dress

ot

A3 2R L e riETeaAY] fsitE REHE
=

(KAMIS); oA Al&-sk= BAE ©l

oo
_o|lg
38,
rlr
__‘TL‘
B>
=
N
i
N
N
-
it
o

83te] WA HFo0] 20014 olF 2 Eo| SAIE Ho1L, 4
A )] BAS Holk § BAHo| WAL o 27
4, HgA SO JEo| TR e Byt ohet, 22 ojaly
L 9] 2% ohd Aolstuz $UT B Bl e 24
o]20]x|7] ofeifl7] WEoE WErHL. ol 20159 71274
OF 7] AUAETS(CP)E o187 44 2¥|x7HA5) DBS
MEA A3to] 7ol ol 81T, AW, 1% FFuL AL
AL S()9) A, 1919 FPARASTE HH BA 3
HEgom SAHORE folstgrh

52) RP,, = P, 4,5 < (CPL ,/100), (i: ZX|, RP: MEAH|X7}Z)
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HMa® 'KMI-FOSIM) FEE & 2| o5 4

B 4-40) 27| S4Q34 FYA

LOG(ARNCP191) = 2.3754 - 0.7309*LOG(PERD191) + 0.7853*LOG(DINC)
(1.80) (-8.56)" (5.88)"
+0.2852*SD98 - 0.1947*DM1

@.2n" (-2.15)"

R*=0.950 D-W = 1.624 F74717k 1995~2018' (n=24)
ARNCP191: ZEXI(AIN - ) 445 AR N
(/kg, A P andh
PERD191: ZR| 1215 AH[ZH(kg, A1t I .
DING: 1018 7IHIZAS(H o, B2, s &~
SD98: 1998 A LASH H0|Ei4(19981 OJX 0, @ | » NN
0% 1) A

DM] 201 1 Ii‘ EIDltﬂ_)F(ZO’I 1:1’ j‘ gl O) o 9% 98 00 02 04 05 08 10 12 14 16 18

4) 258

42 sEdre 2970 dvl €L, 20039 F+2He) guis
o= Xt FAsIAT. g9 AAAQ e vl Jo
stlon, vt &89 Foxir G2 A4 Rkt 5
A, AR FEDTPE 1% 45D B BA FETS 1.2% da
o= Ao® YERT

A

(B 4-41) 27| 2584 252

LOG(X191) = -2.6751 - 1.2007*LOG(EP191) + 1.6398*LOG(EXCH) - 0.4905*SD03
(-0.55) (-5.10)" .39 (-2.59)"
- 1.7239*DM1 + 0.4439*DM2 + 1.3059*DM3
(-6.26)" 2.79" (5.36)"

R*=0.914 D-W = 1.560 ZA717F 1998~2018(n=21)
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X191: x| =52 ( , SRR . o0

EP1O1: ZX| 2EUHLR kg, BIRRARE) A 2

EXCH: CHO|8He( / 3, 3228 SV AL

SD03: 2003 TLX i3} B0 E14:(20031 0] 0, v Y o
0|% 1) \\ 7

DM1: 2001 C{0]#4+(2001=1, 11 | 0)
DM2: 2011, 2014, 2018%1 CiO|=4(2011, 2014,
201 8:1 1 Ql O) 98 00 02 04 06 08 10 12 14 16 18

DVG: 2013 CI0JH(2013=1, 7 2/ 0) e

5) 22403t

29 24 59 = AUz, 3 5ol Lot Aol
BAZQ %qo] AztEl AL 2000 o] F2 ¥ FLoH, 714
W5 G F9 ST WSt dste] F7bEo] okl A $9%
2348 2459

X £A%a84E B2 T LU F AA WA
A ) A AT G, TR 1 FHEAS, A
42 mystol 24519 24A%, F0Y 71 Arhel gt 59
e 20, 199 HBASIHE FHoR, FAHORE Fa
s Aoz et

(B 4-42) 2| 2Y20384 252

_ N MP191* EXCH "
LOG(MI91) = -22.8671 - 1.2492"L0G(— - o =) + 4.3823*LOG(DINC)
(-2.45" (-5.68)" (3.62)™
- 3.8462*LOG(@TREND) + 0.2396*DM1 - 0.6910*DM2
(-4.61)™ 3.06)™ (-5.87)"
R*=0.929 D-W = 1.508 22717k 2000~2018¥(n=19)

B-G LM test = 0.681(0.409)
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M191: ZX| +U2ZHE, =AY w2
MP191: 2| +=AEHTKEH2 kg, =S 108

EXCH: CHO|ehe(/Ed, 3t=28) ./ .

ARNCP1ON: 2K ) St
(%/kg, 71|H) s \ o6

DINC: 19/% 7}XEAS(M 9, B2, si=2os) &

@TREND: F=A|#H4=(@TREND=1, 2, 3, ) !

DM»]-Z% 2016|_ﬁ Ejl[]ltﬂ#(z(m 2016:1 19' O) - 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
DM2: 2018 C{0|#4+(2018=1, 1 2| 0) Fied

Residual Actual

H 4-43) ZX| Mgk FYE

LOG(INV191) = -2.1838 + 1.0157*LOG(AQ191+M191+INV191(-1))
(-058) (3.17)"
+0.3528*SD10 - 0.8319*DM1
(2.43)" (-5.42)"

M191: 21X $QI(E, 312233 .
SD10: 20105 X3} C0|H4(2010E O|F 0, - :
015 1) ;
DM?1: 1995, 1996, 20081 C{0]|4(1995, 1996, -
2008=1, 11 2| 0) :

» N o N »
_— Y
\

9% 98 00 02 04 06 08 10 12 14 16 18

Actual Fitted

Residual
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T5o] ofgieleke AR WA B 80% ol g AHsH: g4l
olde] ol Hse} ol RASE Foto] &5} Se

S0l ojgi2o] oF 0,1% F7}5}

rir
o,
lo

B 4-44) TS0| OfSI-2Y 4 YA}

LOG(AEFFORT192) = 4.3137 + 0.7496*LOG(AEFFORT192(-1)) - 0.0787*LOG(TFOIL)

(.67 0.8 (-1.85)
+ 0.0969*LOG( ANFPL92(— 1)’2@%{;;/% ;/((;4 16)'PUE192(* 1),3) )
(1.82)

+0.1254'DM1 - 0.1159'DM2
(.15 (-2.44"

R*=0.958 B-G LM test = 0.117(0.733) 57717} 1997~2018 (n=22)
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MP192_NW* EXCH* (1+ TEN192_NW) )

LOG(M192_NW) = -28.1417 - 0.6924*LOG( ( ANCPL92

(-5.360)" (-1.75)
+ 3.6422*LOG(DINC) + 0.7427*SD12 - 1.0555*DM1

(7.16)" (2.58)" (-3.40)™
R% = 0.894 D-W = 1.870 22717k 1990~2018¥(n=29)
MI92_NW: Le22J0] IS0 $Q12HE, S22 oi3ds))
MP192_NW: L=294[0] IS0 U7 2 /kg, 3t Ao VA
2D0A55)) N s
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DINC: 19/=} 7 |KHEAS(AM &, HE S5 %50 92w s o /00 02 04 06 08 10 12 14 16 18
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49) (5= 150f

LOG(M192_CN) = -60.8621 - 0.9457*LOG(MP192_CN*EXCH*(1+TEM_CN/100))

(968" (576"
+5.9317*LOG(ANCP192) + 1.7591*LOG(DINC) - 0.9467*DM1
(10.55)" 4.07)" (-4.21)™
- 0.4902*DM2 + 0.8913*DM3
(-2.01) (4.45)"
R?=0.924 D-W =2.383 FA717F 1997~2018(n=22)
M192_CN: = 1S50{ £U2HE, st=22HF3])

MP192_CN: &= 11850 %=
EEER)

2E7t (5*31/kg, o=

EXCH: CHO|8HE(2/22], s=ed) A~ N N
TEMI92_ CN: 52 1501 2 BHIBOo, BHE) /) R
ANCP102: DSO(AIM - &) Aiap Z
(2/kg, KAMIS) AN AN AV A~
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DM12002, Z(Xﬂlj‘ E|D|t':|—|—(2002’ Z(X)7:11—7-9| O) - 98 00 02 04 06 08 10 12 14 16 18
DIV2: 2004, 20172 GHDI1#42004, 2017=1, 1.9 0) S
DMVB: 2010, 2012, 2015 CIO|#4%(2010, 2012,
2015=1, 212/ 0)
(& 4-50) 7 |Et =7} 1S0f +UQete FHAW
_ _ " (MP192_RE* EXCH) "
LOG(M192_RE) = -17.5088 -~ 2.8073*LOG(-—— v o5 ') +2.2519"LOG(DING)
(-2.63)" (592" (324"
- 2.7880*SD13 + 0.7114*DM1 - 0.9072*DM2 + 1.3739*DM3
(10107 (2.65)" (2997 (3527
=0.908 D-W =1.277 F74717F: 1997~2018A(n=22)

B-G LM test = 1.785(0.182)
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M192_RE: 7|Ef= IS0 UHE, SI=22A33)
MP192_RE: 7 |E} =27} 1150 QU7 (22 /kg,

11

=R RE) ’ P
EXCH: chiojete(2/22], =23 B AVERVNY 10
ANCP] 92 E%M(HELOHJS) 4 |I|-7 Pj‘ ® / A\ ANCA ’
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DINC 1915 TI2AS(H 8 3% Bimed) NAA A
SD13: 2013 X3} C{O|EH420125 0% 0, 0] -
§_ 1) “® 98 00 02 04 06 08 10 12 14 16 18

DM1: 2001, 20143 E{0]#4<(2001, 2014=1, 12| 0)
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DM3: 2015 C{0]#4+(2015=1, 1 2| 0)

Residual Actual Fitted

(B 4-51) 250 Mg =20

LOG(INV192) = -8.6399 + 1.5830*LOG(AQ192+M192+INV192(-1))
(-1.62) (3.67)"
- 1.0071*DMI + 0.4272*DM2

631" (3,00~
R?=0.898 D-W =1.871 F7717F: 1993~20184 (n=26)
INV192: 1S0] MIZHE, KREI AEZSFH) NOAL AL — N\ w2
AQ192: IS0 MAZKE, O{RMMZBERAN 5 | 7
M192: TE0] 2QUZHE, 522 33]) DAY NN
DM1: 1998, 1999, 20001 CIOJH4(1998, 1999, | \ A Vi~ /=
2000=1, 2.9/ 0) 2NN
DM2: 2013, 2014, 20158 C0|#4(2013, 2014,
20']5:1 ng O) - 98 00 02 04 06 08 10 12 14 16 18

Residual Actual Fitted
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PR  -8.61 +0.49 (O LY - HH|(-1)) + 1117 %(LAl% 0.90 0.03
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[4] 4-13]
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= RMSPE MAPE Theil's U
01715+ 4H| 7.03 5.03 0.03
25 23.35 18.76 0.16
==H| 11.98 8.93 0.05
52| 9.29 7.16 0.04
4&H| 23.23 22.28 0.10
O+ -2t 9.56 8.42 0.05

= 10
o 2

A 2 AR AR D)

12.27%2 7125 t4 H Ov}, MAPE®} Theil's Ug2 5%
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H 4-62) 20| £FE Ao oI5 2™z

= RMSPE MAPE Theil's U
o= 9.54 8.85 0.05
QUS| Q U2t= 2.19 1.68 0.01
(GEE=F)) = 8.27 7.99 0.04
HHSEF 9.43 6.82 0.05
2Jor0{e s 9.54 8.8 0.05
(ALt === 12.27 8.73 0.02
LHEH0{ D = 5.64 5.19 0.03
(it i 5.69 4.56 0.03
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(H 4-63) (=201 RFE 7tA9| 0|53 A2

= RMSPE MAPE Theil's U
& 2.08 1.68 0.01
e 3.05 2.33 0.01
s 4.69 3.61 0.02
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of2olg] 4AFRO] $E Tt A1l et o=
& B3 RSPV} 0% o149 642 /S 397} e sl
go] 2 elo] thh HolA AOE Lehge. of

St 3 A SEUN AT AL 29 w5 Dol
7] Y2l Aog werath AuF] ¢ YAre] AR B
7 clEdolE Jare v Aow Bl

57) 3 412 IS A SRSMSBURR|2I| WS HOIE S5t S8 TAIS S Ifofs/D
QUL T2iLES A= Off HEIZ] S10jd O|Z0{KI= 20| OFLI2} IHRE! BfAOR st
Of SILF, #AZI7FEAYB, ZAS] ZRIRIO0] G101 TMCHA Q47| A2 S AT IR T
Ol 7| OJX/%] 2511, U AH= THOIHE HES 0|92 X2 KIES AL 51912 HiE
BI01iz RIRHE 4E40] QICt= 50| 742 2 2HOIC /24 20| 3 4412 KNEZo] Ao
SHPFQL=H), O] AI2E 0/8510] B2 ZHoH= 20 o= B0 220l AE7HHR
BICIT BICHELCY, O] 2RI KGR HHRI! TEOIA LSS HIAIBHIA Sict,

143




(F 4-64) 0|20/ BB 259 U HIZQ| 0I5 2YH
= RMSPE MAPE Theil's U

o= 8.20 6.12 0.04

P aas 1.43 1.16 0.01
= 9.43 7.19 0.05

AXS=F 12.32 1.1 0.07

o= 5.12 4.23 0.02
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Mo _01-?— 13.47 11.98 0.06
AHS=F 8.02 7.10 0.05
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S| 14.96 12.90 0.10
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LAY ==H| 2.48 1.75 0.01
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= RMSPE MAPE Theil's U
o= X 1.88 1.71 0.01
B 412 3.22 0.02
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T= RMSPE MAPE Theil's U
& =2 5.96 5.08 0.03
4= 22.31 18.96 0.10
= Ol= 12.47 10.54 0.06
= 7|Et 8.45 6.33 0.04
= 7.66 6.21 0.04
= 6.13 5.09 0.03
7|Ef SYHO| 17.29 16.96 0.09
Ol= 2.33 219 0.01
4= 11.50 11.31 0.06
4 == 15.24 10.62 0.07
Elf= 23.99 21.07 0.1
BT 7|Et 7.31 5.72 0.03
d= 10.54 9.05 0.05
o s= 14.76 12.64 0.06
7|} 6.08 4.50 0.03
CrAlOt 16.86 13.156 0.06
=2 28.42 23.26 0.14
M= 10.68 8.89 0.06
U &= 14.71 10.20 0.07
g wEUE 8.51 6.58 0.04
7|Et 12.32 9.77 0.07
4 14.88 11.32 0.07
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(H 4-70) LAY O7IENIX|I2O| oI5 HEZn

a2 RMSPE MAPE Theil's U
UETIPS 739 697 0.04
07k 1.48 113 0.1
070l 1,69 1.55 001
3. EXx|, 150 =5 MYRE| oI5y H¥AL

(B 4-71) 23| 43 HYDH 0153 2uAL

T RMSPE MAPE Theil's U
L 0.10 8.54 0.05
2E AH|IXPHY 0.07 6.65 0.04
+E2Y 0.13 9N 0.07
U 0.09 7.50 0.04
O 0.14 12.07 0.07
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H2™E "KMI-FOSIML S 0|2%t F£2 X|E HMUA
1. F2 2dHs 71

2018~20194 27l AA F=% KMI-FOSiMi & ©]-&3fo] &=
APRRLE 29 A3 gt S st S e 717k
2019~20239714] & 570dolm, Aol oA B3 WolA BH=A|
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ANAA 2 B84 FE F e BAFY FHATSFAL
A7E o]8otHom, GDPE FH=r23ollA Witoks MEAAEEL
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olEl= 3N FAIX] WIS HEollon, BAAEZASE 59
Wit SUE, AHAEIASE 239 TFAHGE A (2019.
7 & AHAEZAS A5E A AEE H8otAt
T2 =29 SolME F7] ALAA AFotAe g, @
| 25l weth 20199 @A 0] fAEE AoR
% |7t vl AU AFEHEANY AGARE o&
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A2 TobAe B 3 ol5ETS st

(H5-2) TYS 2ot F s 7Hy

= 2019 2021 2023 H|1
X F) 51,709 51,822 51,868 EAX
GDP(&jof 2, 28) 1,853,964 2,017,741 2,195,986 st=223)
GDPCIZ3|0|E 113.6 117.6 121.9 | 34d E=MX| Bi5t8
MAXE (K| 103.3 103.8 105.6 oE B SLE
PNEIVNETAONES 101.7 104.3 107.1 st
CHO | 2He (/2 1,700.3 = 1,100.3 = 1,100.3 =4
CHUSHE(E/2) 996.3 996.3 996.3 =9
IHIR7HE2/HE) 56 54 54 012 Ol LR F(EIA)
HA|S7124(Y/=3) 112,738 109,071 | 109,071 = =HK7 HY oA
2|01 12421 /kg) 1,464 1,480 1,465 39 0|5YT
SEURFSELYXL) 1195 129.4 1402 3HE FMIX| Hets
YA Oz OfME4 | 37,714 37,862 | 37,868 39 0|5YT
2RI HHISEZ OPES | 45665 | 43,056 43,097 34 0|SYH
U= HRMHE) 9,162 9,020 9,071 34 0|SYH
U = HMHE) 169,600 = 172,922 172,662 34 0|SYH
QU 0|0 MAZHE) 49538 49,830 = 49,940 34 0|SYH
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9,7599] ol v|sl AFTF 4.0% S7Foto] 2023 0ll= 4= 8,453 ¥
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T o
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712 SNSARPIAES, ko) 2279 2302 2428 2528 2.1

SAS ARPIAAE kg 2,043 2,027 2,064 2075 0.3
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MR 7,118 7,532 8,041 8,436 35
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INEHPSIN RS

A ZA0R A=, 2023W7HA] Htt 325 FAT AR
A=t
150 FYFS BE 7oA F71E AoR AdEE,

Aoz HE ] UL AT 2.6%, FF2 0.6%, 7Iek F7H= 7.2%
£ Aog AYHEY. g YAF dahoE Eotal =90] &
1 Z2Zo] 2 WA 2018 HTE A =713 Ao & oAET 150
AR @A A8 20209 7HA] = oA St Ao R A AE
L, 20219HE ASAE Hof 2023W00lE kg 8,492¢0] E Ao
=2 AgEt
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H5-7) 180 25 % 7t4 X2 M2

Hel: E, A/kg

AIRX] M| '18~'23
7 o
2018 2019 2021 2023  ZZE%)
Azt 141513 132,201 125001 12699  -2.1
*5Y 7088  37,83% 37,927 36915  -12.2
w29j0] 36812 34922 38032 41912 26
2% BF 2459 1724 1,740 2,537 0.6
JlEF 3382 3028 3484 4781 7.2
Mog 67920 69417 67906 71976 12
AHIRH 8371 7864 7923 849 0.3
AX|7H 1006 1,088 1,046 1,121 0.3
INI=HPNIN RSN
(J8 5-5) 150 =5 & 7tA4 X| & HY 0|
S g = TEY
s 29 (=2900) e 2UUE)
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M5 'KMI-FOSIMy 2 0|88 +MRE HY 2 HH AlS2]0|M

3 FUZ(7IELF71) = ks
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Rz KX 5

H3E B Algd0ld =M

1. AlE8|0kd ALzl 23

"KMI-FOSIML 9] €-8&% A1g {ls] AAAFA Hee] 543 ¥
3t AT HIkE 1T T AlEdoldS 3. ole
T5E AYRF e 7 Hpo g F4E F1, 8 WS
7F olE A Hslol=AE AW EOo RN BP9 A HESH= ¢

59 U E EA4ojzt & 4=
¥ AYZAIE 7|F(baseline) o2 A
A3t & gofet Mo 3AS = AlUE B4 AAlskon,

a0 e waaats BAsteth gAuse] Bet Ao
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H 5-8) AIZ|0[M ALl 2F

7 Lhg

ALt 1) 2018 CHH| 2019 2 KR 10% A&

AL 2) ” 22 1008 44(1,10094/$—~1,2008/$)
AL 3) " Ol M= 5% LA

AR 4) " H(ZE) 10% 24

Rz KX 5

= AlUE 2= 201999 324 Fofstalon, 5ahd(20239)7t
219 FadE ASSHAT. oldf R I= (A 5-1)3 Zo] Alut
g5 &5}/ 9] 71% A (baseline projection)@} A|L}E] Q.

o 4
48 5o A 719 FUEE ANT 4 Utk

FFEH (%) = » - il )X100 [4] 5-1]

2. ALiz|23 A= Zit

1) ALZIQ 1: ZHSTF As
5419, B3] o] 20|l ofuix Au|7h WS B Abglolc), B
0174 HYLBECE LS B A AL
o

3
o) AT SURLANA oﬂiosw} AEE W5 e
}\
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et
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=
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AN

5% 'KMI-FOSIMug 08

o
_|
I
40
2]
ra
0.

AH12(36.79%)°] olo] Satel2l26.8%0] A AIRE F o

222 ¢ % YUk ol9} 2ol olRolde F
ARF(AAS) 7H

w3 A k.60

AUE|Q StollA FQ A FHAE 7S HAGA7L o2 A
Hskote A& BASHAT A& ol A3t 20199 AR SAYAL
&2 7|&(baseline) AHA] ] 1.4% ZAdtH, $AE FAYAA L
0.9% Faoks A2 Bt Falolde v {7 AE7} T
W2 ojZ2o|A9] FAE FAAFS 3.5% FAoHE AoE e
ot FAGTF AL o7tAEo T JFS 1A 20199 o7FAEL
1.9%, oYL= 3.8%7F HAadshe Aoz AU

(H5-9) IMKF7t 10% &5 Al F2 SHAIE Hat

20194 20234
&2 . 10% ZZUE . 10% ZUS
Baseline N c’(%)g Baseline é?g o(%)g
SN2 EMAZKM E) 3835 3781  -142 4089 3928 -3.96
2AS SMAIHA 21) 88274 87,453 -0.93 103,382 100,281 -3.00
OJ20{Q SMAZ(M E) 1545 1,491  -353 1756 1,594 -9.22
O{20{Y SAYAIH( &) 58271 57,450 -1.41 67,734 64,633 -4.58
o HIIR|(E2, o ) 41,628 41,241 -0.93 | 39,764 47,000 -3.00
AMEAEZHHE) 1045 1,043 -018 1,100 1,093 -0.67
SME LQUZHHME) 2497 2508 043 2959 2991  1.07
N7 IAS(ME) 54,604 53,565 -1.90 65473 63,832 -2.51
HYPLS(FE) 27,728 26,689 -3.75 34521 32,835 -4.74
SAE AMXZ}ARIKg) 2,302 2313 050 2,528 2553 1.00
7= 49998 49,998 0.00 43,383 437265 -0.27
017}217(H) 112,754 112,754 0.00 93,296 92570 -0.78

=PRI RN

60) +-245%3| "OIREAL Of 2B, 201841 At
HZHY7} AIIBHE HISS 44.0%2 M5 B2 5 71 2 B2 AAI6kD UL,
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2) AlL2|R 2: & AF

ooz £g S F syl tiv] 20| 20184 1,100¢/

golA 20199 1,2009/28E 1009 ArEdH= AU Q. Slojl A

F8 A FHAR 7S AGA 7 o] EA WHSel= A& E45H
O

ot A&l 2 20199 AR &L 7] (baseline) AEA]

o>

=
R
~
A
X
o\
N
ol
rir
]
e
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>
A
N, o
rlo

solud, 119 A= AnF2

20194 20234
T2 . 1008 3BZE . 1008 3BZE
Baseline A %) Baseline AR %)

ME YN E) 3835 383% 000 4,08 4104 036
S B) | 88274 89,099 0.94 103,382 104,782 1.35
=) 1,045 1,124 757 1,100 1,233 1204
E) 2497 2372  -5.03 2959 2807 -5.15
SoE MXIZFA(R>/Ag) 0 2,302 2,323 094 2528 2,553 0.9
A2 AH[ZHkg) | 57.8 566  -3.68 645 61.7 = -4.46
FAME NEE(%) 72.8 75.6 3.82 69.3 72.8 5.05

H7AS(HE) 54,604 54,247 -0.65 65473 65337 -0.21
HYAS(HE) 27,728 27,3711 -1.29 34,521 34,382 -0.40
N7t 49,998 49,998 0.00 43,383 43,378 -0.01
o7 1217(H) 112,754 112,754 0.00 93,296 93,298  0.00

Rz KX 5

168



HM5% 'KMI-FOSIMi & 01838t #+2E MY 3 FM AlZ0|H

3) ALI2|R 3: O{MA4 ZtA

ANAA el AT D T s} HRo] | 5414
A 317 weke yestdct WA olzole AueleA HEt of

A ARG FARE 49F 7PPeka, ol HHS i) BE

ol A1Z5=7} 2018 thH] 20199 5% FrAsHs AlUtE] Q. shoflA]
2 A SFAR 71E AGATE o DA Hst= AE A EgT
AlEF ol A}, 20199 AME AL 7]E(baseline) AHA]
thH] 1.0% ZHash, oj2ojqy FBAFS 2.5% AAsh=s 208 U
Efgtet. oo me} oj7tASS 0.9%, O1PAES 1.8% Thdh= Ao
2 AU

H 5-11) 0% 6% A= Al F2 KR Hat

20194 20234
=] = = = =
s Baseline ,z:g% S(ZD:)E Baseline ,30_{% 6(077:)5
PAS EMAMZHHE) 383 3,796 -1.01 4,089 3883 -5.05
2AMS EMAMOHO Q) 88274 87,102 -1.33 103,382 98,772 -4.46
U201 ZMAMZHE E) 1545 15607  -252 1,756 1549  -11.76
O{20{Q] ZAIAOH(] &) 58271 57,009 -2.01 67,734 63,123 -6.81
A SEHHE) 1,045 1042 -031 1,900 1,089 -1.01
PAE UM E) 2497 2502 020 2959 2,998 @ 1.32
1015 AH|Z(kg) 578 575 -051 645 630 -240
{7tAS(H ) 54,604 54,094 -0.93 65473 64,235 -1.89
HYAS(HY) 27,728 27,218 -1.84 34521 337287 -3.57
SAS MR7FAR/kg) 2,302 2,294 -0.32 2528 2544 0.62
017k2=(7t) 49,998 49,998 0.00 43,383 43312 -0.16
0{7}1017(H) 112,754 112,754 0.00 93296 92,845 -0.48
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3) AL 4: THN(REED) ZEA

FA A 4 71+ HF
4] Wso] Aakgol & FFS mAAL Ut o] wet &F
A AT YA X HQ T

1__

s

o>

s

At FAloid @7t 2018 wiH] 201949 10% #A4dHs A= 2
stoll Al =8 A FFAR 7] AYA7E ofBA Hfsh= A5 &

43k

AlEH ol 23, 20199 F4bE S8AIES 7E(baseline) AT
A thH] 4.9% FAash, FAolY SRS 8.2% HAasteE Ao
UL PARE APRZ7HA (B )2 3.7% 450, 1907 A=

A0 g UERT 184l 7SS 3.0%,

A
AL 5.9% Fadte o2 BAEr,

1
T
A

b

R

(H 5-12) H(212) 10% 24 Al £ EYX|HE Ha}

201941 20233
Baseline 7.:.*-4: O(%)E Baseline 7,:.*3.: o(%)E
SHMZEMMIHME) 3835 3649 487 4089 3913 -4.32
AMZ ZMMOHOIR) 88274 87,087 -134 103382 101749 -1.58
QFAIO| ZAUALZH

=~ ME) 229 2103  -815 2,333 2,157 -7.58
Al o 2) 30,003.1 28816 -3.96 35648.6 34,015 -4.58
1015 At (kg) 57.8 5568 -340 645 62.7 = -2.87
ME MXITHA(”R/kg) 2302 2,387 370 | 2,528 2,601 2.87
S(H3) 54,604 52,955  -3.02 65473 63,168 -3.52
S@EY) 27,728 26,080 -594 34521 32,199 -6.73
$AME XEE(%) 72.8 717 -152 693 68.2  -1.50
07t==(71) 49,998 49,998 0.00 43,383 43,249 -0.31

) 112,754 112,754 0.00 93,296 92,757 -0.58

Rz KX 5
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o] E5lE 'KMI-FOSIMI & F-&3811, T AEAIGOR nye 11
L3fote] AP A0 thH O R &85t7] gt 7|8k vlRsk=T|
22 =9t} 20184 13} Ao Aol AYRES Jfets)
R, 9 22 Aol LutsiH, |, W g Edsh= of
2ol AQEES 75, 1A A Ao e & AA5H
"KMI-FOSIMu 2] A AAE sttt T A7 H0E oj=o
A= F5E E“a’ég FE317] Q8 LAHo R ZAX], 1S0] 2 =
Zo| g3t &2 AYRFS L2359 29 ATLAN=E Qok- A
st E‘raﬂr Edas

A7 A&ofl ol XﬂzﬂOﬂH% ojzol] AR 7= 93
AR, o] QP4 gt @ Soll s olE4 o HESIAL,
AR 27 3 %7}71‘:”011 M= 2 og AwHict £
=9 A RA o AR ]

9,
g
9,
e
)
oH
I-E
oft

Xﬂsﬂ(ﬂwh "KMI-FOSIMy ol2olg #&9] 71254 DB +3
Fat oj2old APEY 759 7| 2TF= AT 71284
DB= AABA H FY847HA, oA | oA, 744,
A, ol o7HAl, A, ZA-alsol d HYEY T DBR
TEote] &Stk 'KMI-FOSIM 59 7|22 AA, 28
7V DB & @44 Aoks i oldE - SRE-ETE LY
= 24, oYeF WaE F8 s &
A9 #B7H EE, WA, AT SRR AT A, o
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A
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H2FE 2= JHatE R G A

1. = IHHAH
Vhde] 2A F54 $ARRE AYEY TKMI-FOSIMI & &% 2
Ao olA ZiAel adt IAE E 7] SHA dES R

= 4
A £Z0] QojA ZAF(recursive) 2 ©

5
A A-o] 283kl = 7 FAlT P (simultaneous) T4] <]
= O

ofo
ol
ga%)
o
otk
_l

%

=4, "KMI-FOSIMJ oA o]g B717kx]607F A -AtE )
9] 7jAo] "AQstct A "'KMI-FOSIM, oA o]Zoida} QFAlo]
o] BIM7HA = FAALA o) BI717ER]&62S Fo A&t BHAlS
st ot I8y AddsHAlE oz, SAE FHE
A9 2H4S T SAAI A Gu7t =&, o]Ao] HF:
2 A ol(aggregated) o1F HAQ] EI7IA 7} AbEEE +
AA = ojok gt} o|Zst LZRE AAEY] QA= HIHAE T
Aot= D8RR S, dUYo, THAELR, FAAQ] FEI} oY

)
rr
I,
oo 1>

il
)
e
jnd
z
o,

61) 27PIx|(value added)= LSOl Joh MEH HEE 7IX|I2M EUEHM SUEUS XY
S ARMEICE 7P IRIE TIEAIE S, PN, DHNEAR, YHN(EZSSH) = T-g=0
(=2d, 'Re|tetel ZRAEAAL, 2010, pp.59-60).

62) FIVIXIB(=R7IRI/ELE)2 R RRUASTEHIM H5et 19808~2018H DBE
0IZ3IRL. 2019 0120 RIPIX|E HARI= AABY FAHIE 018510 B2 FFHoA,
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Heod 28 A KA

Adv] O] AL AAZ R7HEY 24 A AFo|ME 2y
o AA AAS FEST FeHHe Tt oA Q] FEI} R

FolAA] Fokleh o] A= 20199 A9 HAZ H71H, 2020
" TKMI-FOSiMy 2874 H
A AgolH.
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2. 'KMI-FOSIM; 28-7iH 2EH

S YA LS 2003~2004W "KMI-FSMy 7% 1, 20134
9l &5 2g /H ALE FIsF oY, o]F 2P -8 7fHo| o]
FOJAA] ool ARG Oo R &8o57] ofEE Aol o]t vt
H, 19959 'KREI-ASMOLE 53 o|% i & 7fd d+E &
ot Y= e AAATEY AHle B9 151 EAR &
£ 718 2ol duht Fa3HA o] st AlAES Alggit

B KMI-FOSIM) % 7= 2018~20194 2704d THA|2 S35
At @2 At Q1 F9E Bl o¥€A 5T AL Fo] E
THA] AR R = A9 A8 A 7] YsiA= (E 6-1)F Zo]
Hyo] A4 AHY, o]&4

=

4 44, AR FRES AL AT
S8 E A77t W A= olo wt

176



RI6% 22 2 HHHO!
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ARIOIM(RHRD) - 171 3,0002H & LHRY(GI TR KEH) O

0 7| =57 DB ¢HI0|E
=0 Che 252 =ty
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Fo] 54 4 574 Ao st Aol 19 o] BAHE 7A7]
£ o290 FjH o]F 4 2~3o] AX wY 29 FHHL A
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Sabo] KMI-FOSM ] AA Yol wefsisich Aduge B
2% 99s W8 3uH G8ES AL AL Pl

63) B AIE0IM AEE THLHR 24 - FHAO| SIS 7 |(3% 10E)7HX] 1124510 26| 281
H ers 280l = 02430 QT EEHEIDY. 0]0)] W2t & S| 2 0PH0M =21 otA,
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= 59 78I NS E
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