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ANN(RISAZAD): Artificial Neural Network

ANOVA(EAHEA): Analysis of Variance

ARIMA(X}?| 8| H5+M0|SHExt): Autoregressive Integrated Moving Average
BDI(HE2QX|%): Baltic Dry Index

CART(2F3|HZH™LR): Classification and Regression Tree

CCS(EtATLZ] 2 MZ): Carbon Capture and Storage

CNG(ZEHATIA): Compressed Natural Gas

COP21(MI21A A7 |4=H3t3{oF HAFEES]): The Twenty—Tfirst Session of the
Conference of the Parties

ECC(HEt22 2| LT 2tA|M): Ethane Cracking Center

GAIN(ZH 2N M2 WESRF): Global Aggregates Information Network
GBM(AALREAEIHAD): Gradient Boosting Machine
GMM(LBISIEEFHH): Generalized Method of Moment
IPAT(QIZtAE7|2YEH: Impact, Population, Affluence, Technology
IPCC(7|&Hs}t MEHEIA)): Intergovernmental Panel on Climate Change
ISTANS(AMAEAEMA|AED: Industrial Statistics Analysis System
LNG(HsHHTIA): Liquefied Natural Gas

LSTM(EH?| M 22]): Long Short-Term Memory
MAPE(I™ZEH|2XH: Mean Absolute Percentage Error
MSE(EHHEZE2X): Mean Squared Error

MSPE(HEZA&EH|2X}): Mean Squared Percentage Error
NCC(LIZEH23A|M): Naphtha Cracking Center

OLS(x|AXtsH): Ordinary Least Squares

OPECHXKR4E=7|7+): Organization of the Petroleum Exporting Countries
Plus



PCAFHEE4): Principal Component Analysis

PNG(I0| 22

of>

MAHAIIA): Pipeline Natural Gas

Port-MISGHR2 RS FHEA|AH]): Port Management Information System
RMSE(EAXMSZ2A: Root Mean Squared Error

RPS(A - MO K| B2 22 SHH|E): Renewable Portfolio Standard

SARIMA(AIEY X7|8|H+X0|SHT): Seasonal Autoregressive Moving
Average

SD(A|AE! CHO|LIRIA): System Dynamics
TSMR(O|EAEY Ck&E2|HH): Two-way Seasonality Multiplied Regressive

UNCED(REtA7125|9]): United Nations Conference on Environment and
Development

UNEP(SI2AA 2l): United Nations Environment Program
USDA(D|Z s25): United States Department of Agriculture
VAR(#IEX}7|2]H): Vector Autoregressive

VECMHIE| @A=MES): Vector Error Correction Model
WTIMREIMAR): West Texas Intermediate

Xgboost(UAEZ AHAL HAE]): Extreme Gradient Boosting
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EXECUTIVE SUMMARY

A Study on the Advancement
of the Non—container Port
Throughput Forecasting Model (11)

: Focusing on Oil, Steel, Sand, Wood and Grain

Hwaseop Lee - Seokwoo Choi - Junghoon Shin - Su Young Lee -
SeongHyun Cho - Kiyoul Lee

1. Background and Purpose

= Accurate prediction of port cargo volume rationalizes
national fiscal spending, prevents unnecessary investments,

and enhances the efficiency of port operations.

- Port development is a capital, manpower, and time-intensive
venture. To determine the scale and timing of port development,
the government establishes medium-to-long-term port basic

plans.

- Within this process, the prediction of port cargo volume plays
a crucial role in determining the scale and timing of port

development.
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To enhance the accuracy of port cargo volume prediction,
designing models considering internal and external

environmental factors influencing port demand is crucial.

Existing prediction models utilize variables and methodologies
determined by limited experiences and often fail to adapt to
rapidly changing industry trends and technologies.

Hence, periodic verification of factors highly related to port
demand and the application and validation of new methodologies

capable of enhancing predictive power are necessary.

The aim of this study is to diagnose the shortcomings of
existing port cargo volume prediction models and improve
predictive accuracy through the discovery of new variables

and methodologies.

This study targets five items (oil, steel, sand, wood, and grains)
experiencing increased volatility and prediction uncertainty due
to the Russia-Ukraine conflict and the US-China trade disputes.
Through the discovery of variables considering the characteristics
of the industries and cargo structures of the targeted items,
improving prediction processes, and applying and validating
new methodologies, the study aims to enhance predictive

accuracy.

This study exhibits high correlation with National Project
No, 11: “Realization of the world's best digital platform
where all data is connected” and No. 40: “Establishment of

a world-leading maritime transportation logistics system.”



EXECUTIVE SUMMARY

- With advancements in utilizing public data and big data analysis
technology, the study involves the extensive collection of related
industry and national statistical data. It aims to review variables
influencing cargo volume predictions, apply validated
state-of-the-art artificial intelligence and statistical technologies,
and improve the accuracy of port cargo volume predictions, a

core element of port logistics.
- This research aims to improve policy support methods based

on data to secure the competitiveness of the port logistics

industry.

2. Methodology

1) Previous research

= An in-depth review was conducted to distinguish between
improvements in existing port cargo volume prediction
models through variable discovery and those through

methodological applications.

- This ensured diversity in the research, including studies focused
on improving container cargo volume prediction models, which
have seen extensive research in contrast to the target items. The
analysis of previous research examined the inclusion of
variables with industrial characteristics per item and their

applicability.

- Reviewing the methodologies applied in previous research,

ix



aligned with the goals of enhancing prediction models
(short-term/mid-to long-term), aimed to assess their adaptability
to address current model limitations and improvement

directions.

= Analyzing the concepts and characteristics of traditional
demand forecasting methodologies, as well as validation and
evaluation metrics, ensured the reliability of methodology

enhancement and evaluation.

- A comprehensive review of prior research encompassed
traditional regression analysis, time-series analysis, and machine
learning algorithms, securing the suitability and applicability of
the methodologies.

- Analyzing the concepts and traits of training-testing split
validation, k-fold cross-validation, and evaluation metrics
ensured the consistency and reliability of the verification of

improvement outcomes.

2) Diagnosis of existing prediction models

= Analyzing industry trends, industrial structure, and
limitations of existing models related to the target items to

discuss refinement directions and methodologies.

- The existing oil model doesn't reflect the characteristics of the
petroleum chemical industry in predicting petroleum product
volumes. Additionally, the top-down distribution of gas volume

does not account for the industrial structure.



EXECUTIVE SUMMARY

- The existing steel model fails to capture the cyclical nature of
the shipbuilding industry's GDP, and it lacks explanatory power

for intuitively selected variables.

- The existing sand model uses an excessive number of estimates
for volume prediction and doesn't consider short-term
fluctuations in sand's arrival and departure distributions.

- The existing wood model faces robustness issues in predicting
the containerization rate, and it fails to reflect the increasing
industry volatility.

- The existing grains model lacks sensitivity in reflecting changes

in the domestic and international grains industry.

3) Advanced model development

= Proposing advanced strategies tailored to the characteristics
of the target items by considering both upstream and
downstream industrial structures, discovering new variables,

and applying methodologies accordingly.

- The enhanced model for oil incorporates forecasts for refined
petroleum products and the spread of the petroleum industry,
aiming to improve predictive accuracy by considering gas

storage facility capacity for more precise gas distribution.

- The advanced steel model introduced shipbuilding steel input
as a new variable and suggested methodologies involving PCA
(Principal Component Analysis) and XGBoost (Extreme Gradient
Boosting).
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- For the refined sand model, correlation analysis revealed a link

between nationwide sea sand extraction and nearby port cargo
volumes. ARIMA (Autoregressive Integrated Moving Average)

models were applied using monthly port-specific cargo volumes.

In the advanced wood model, ARIMA was employed to predict
containerization rates. Permutation importance was used for
variable discovery to enhance the timber supply analysis model,

and the potential application of XGBoost was explored.

The refined grain model identified per capita meat consumption
as a key variable through correlation analysis and applied
regression analysis to create a model suitable for immediate

policy support.

3. Result

xii

= Through training-test split validation and k-fold cross-

validation, ensuring reliability of the predictive outcomes,
utilizing evaluation metrics such as RMSE (Root Mean
Squared Error) and MAPE (Mean Absolute Percentage Error)
to secure interpretability of the improvement and prevent

biases:

The enhanced oil model reduced the error rate by 6.3%p in
predicting imported refined petroleum and recorded a maximum
error rate of 2.5% in gas import predictions, compared to actual

figures.

- The refined steel model decreased the error rate by 1.1%p for



EXECUTIVE SUMMARY

steel imports in shipbuilding hubs and reduced the coastal traffic

volume prediction error rate by 1.8%p.

- The upgraded sand model notably decreased the error rate by
59.1%p for national sand volume forecasts, particularly reducing
error rates at major sand-processing ports such as Incheon Port
by 40.7%p, Pyeongtaek-Dangjin Port by 126.3%p, and other ports
(Busan, Masan, Jinhae, Ulsan, and Mokpo Port) by 108.7%p.

- The advanced wood model significantly reduced the error rate
by 54.9%p in predicting lumber volume and decreased the error
rate for other timber forecasts by 61.2%p, showing a respective
decrease in the error rate for lumber and other timber import
volumes by 27.2%p and 5.9%p.

- The improved grain model achieved a remarkable 49.2%p

decrease in error rates for feed grain import volume forecasts.

4. Expected Outcomes

1) Policy effects

* Through data-driven support for port policy decisions,
precise planning and execution of port development policies

become feasible.

- Enhanced non-container cargo volume prediction models
contribute to the accuracy of data, aiding in the establishment
and revision of port fundamental plans by providing accurate

data for port development timing and scale determination.

xiii



- By integrating and correlating national statistics and industry

data, it improves the accuracy of port demand predictions,
consequently reviewing the accuracy and efficiency of port

policies.

- Building a big data-based port monitoring and prediction system

that integrates and analyzes real-time data from various sources

enables comprehensive data linkage, integration, and analysis.

2) Social and economic effects

Xiv

Reliable port cargo volume predictions that incorporate
national economic and industrial trends lead to increased

port efficiency and economic viability.

Domestic and international economic and industrial trends
significantly impact port logistics and operations. Reflecting
economic structures and industry trends appropriately in port

cargo volume predictions is crucial.

Developing highly reliable port cargo volume prediction models
and continuously improving them secures stability in port

development and logistics.

To heighten the reliability of port cargo volume prediction
models, leveraging credible national statistics and diverse

industrial data is essential to reduce prediction errors.

Accurate port cargo volume predictions enhance port
responsiveness and operational efficiency in case of supply
chain risks, ultimately contributing to national economic

development.
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3. 7MgkE ¢ue|E
1) HE HYAE

ZHAE(Random Forest)= 257 ¥ & EAo & F85=
AUEES AHES. AEAURE EgGRE AHESHo] HlolHE

71-olA B4 2 A&ste] £7 E dSste HHE]
o QAEAURE AT d&5EE 7A=Y ERY #Ro whet -
(overfitting)o] AT 4= Utt. Breiman(2001) JAHEAF YR 14
& 2AIE siast| el v JAEAURE ShEAIZ1AL 2 YR o
ATNE ERE ZAAsH= oS v o] #y ZFHAEE Aoty (1
2-1)2 QARG dHY ZHAEQ] Fdroltt.
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(O 2-1) AIEHLIRR} 2T HAEQ| JiH
Decision tree Random forest

B A

& 4 A;,;Au B ?,;C:_

i ]

A (B 'C Majority
5) (2] (1]] voting: A

Xt&: Pickles, Stone, & Jacques(2020), p. 514.

2) XGboost

£
o
O

o

XGBoost(eXtreme Gradient Boosting)= o8 23t k5719

Agsto] et dSH S Bdote FAE o5 o, g
715 A4 - REEA 0 & ShEAI7|H o|d RYo AE $Ask B
oh 85752 dEH o R A UT HYS B85, s
5t7] s Atk okt AEEFURE ARERT XGBoost= EF] 7
b duEEe] W 7F Ao av 22 JAE P9 MEY ZEAA
A9 59 BAHLE U534 =AIE ¥k o v 4EA Sl
(Chen and Guestrin, 2016). XGbooste} #HE ZHAE 7§ g9 fo]=
(a9 2-2)°] Ye it

o> o

oF
B

—_
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(O 2-2) XGboost2} 2HE THAE

XGboost Random Forest

/ DATA \

L8 | ARRN AR o AR AR

TREE#1 TREE#2 TREE#S
L L

DATA

TREE#1 TREE#Z TREE#3

RESULT VOTING

v

RESULT

X2 Medium(2019.10.9., Z4AL: 2023.12.18.), KX+ 4R

rE
P
=

>~
ofll
i

AQ] ISk A& 2A5= BAZ

- O h

o

HEOR Aot= o AHEET AATA Y e
AHALE 5o HEIAFYH dHb¥oz  1mojd AFA4(Pearson
correlation)& A3t

3 (=), ~ )
\/i:(% _E)Zi(yy —y)°

4714 r& ol JBAR, 29 v A7 W X9} YO A BE
X, 2% v 47 9% x% vel Bgolrh 4uAL 12 14 1 Afo]o]
ZHe FHAE 12 $g oro] Awa, -1 $g 29 w02
AR Yee herict
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2) FEE EM(PCA)
FAE E4(PCA, Principal component analysis)< &3t H| o]

=
S 2AsHL Si4ste H AR EE A S4 2ot st o W
HEE FARIEA M) ieE Sole AS FHE Y, 7IE e
A3 20 o]Folz] F4E(Principal component)& AEgitt. AE
d 24R7E AR SUHOR AR 9o, ol Het wes
AASHA ik BE4d =AE afder f2e ¢ A

PCAIAE 71E p7ll S8 A 2Fo= w5ofal k(k < p)7H9]
FHLLE HolHE g5t PCAS| Z2AAE Aoy {3 WA ¢

A, p7iY SHRETE 7 AAE FEE XA 7Pgstal, X9 FEAL
25 rehal 7P%Y 29 a5 H(eigenvector)?t R4 eigenvalue)

g fo

N
d

Feot A(d, i=1,-.p, A, == 2,)2 UERAT, o]uﬁ 2 AR
eIX2 e, R4 Y ro] A 2 2

L
o

A

I 2 AN o o
ox,
>
rT

(o]
= o A
, Hloje] &30 gt 7MY S8% AEE "9 AL & ¢ %lll}. i A
S of XTI T 1 igro] 2SS o Y2 HEE AL e FYE
ojm, 7} FAFEL IFHE 9 G wt A2 ZHAoltt. pfo] T4
5 O A2 IE AYAoEN Ao oy A4S 4T &
A
3) &8 30k
9 $ 2% (Permutation importance)= 7]ASHy L&A
Mg u]st= EA(features)?] $2EE SA5M= HHE F slo]
tt. E35] dHY EYAE 9 XGboost &2 B3 o] EA FALE
AT o 2 ARGHETE & AFoAE 8ol9 S-S A B ¥
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SME:

H-EAE 231
Historical Time Series Data
LN}
Training

=3

[

a3 2-3)

Training

Training

split 2
split5

split1
A= Vien et al.(2021), p. 65.
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2) »—fold
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(O™ 2-4) k-fold WAIAS 7HEE

| Training set |

Training folds Test fold

f : L )
1* iteration | | | I | | | | | ‘ = EJ

v [ [ T T TTTT ] ="
vwon [ [ [T T T T M T ]=6

1 10
L E=EJZ;E‘

e [l T T T T TTTT ] o

Xt&: Dhindsa(2017), p. 52.

2. It x|&

1) RMSE

RMSE(Root Mean Squared Error)+= MSE(Mean Squared Error)2]
AEE & dSAFYE=E Hrlol] s = AREE= AHo|H. MSE
+ JARANA F2 AMGEHE Hresiduals)d] AlF Bdt= HEH
= B7F AREA AA g3 299 &gk 749 *Zo)7F 0 = 1L o
#Z 7= BSSE YEdH 09 7RSS S48l £2 AL
B7letH QAE AFshy| wizol At 245 ¢ g2 HdHE ¥e
o] EAo|t}, meba] MSES} RMSEE o]0l wtstA sk-g3ict. of=f
A2 MSE(4] 2-12)9F RMSE(4] 2-13)& Yehdith

MSE:%Z(%,%)Z .................. [4] 2-12]
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RMSE= |—

A71A n HolE £, g AR, yE dA&Folt

2) MAPE

MAPE(Mean Absolute Percentage Error)= ARG} & 9] Aty
A QAE 4t ARE A S| 7] Aol o4} HE
B2 UERdh MAPEE HIZS4 E42 7Y 09 745 4450l
Z0hal B7Retth. MAPES] Z3t= MEgE RAE 0] sf4o] Hil A=
5o
o

b 2

olt}. dl& E°] MAPEZ} 10%EHH cl&gto] AAIgk} vl Hat
10%2] 22ks Holtk= AE 9Juigitt. spARt MAPE= AAFke] 0
ThESE ER7} 00l 7N R MAPEZF B8 S7Fd 4= Qlo] A
Bofl F9sfjof gitt.

N
—

A71H ne dlolg &, v AAF, g dZFtolth

3) MSPE

MSPE(Mean Squared Percentage Error)x= AAZT} &gk Atol9]
AA 2219 AlFHe-Z Uehs X3Eo|th. MSPE:= MAPES} RE7HA]
2 A4 2AE Jo g SAld OAE ABTeEN o 2 04 1

29



~ [4] 2-15]

grolt.

=
=

= 9

golg ¢, y= AAG, v

o
-

A7 A n

o] &1 g

AR 2

]

4
SERE!

=
T

H

Fads

I
fus

[e]

3}
AR 8 21

H3E AZ A AARY

=
S|

st

o O
TT%

gl o

1N
T

5t

o}
o}

71231 7Hgl Hisf dAd ez

ks

glolefel] o

1
T

3t

o] &-gstarat
xjotsfof
&

Q
(e}

to}. @id 2 AEQ}F XGboost 2

(p.d.q) Aol 7Y Aol

e

A

2

st

)

SHA T ARIMAS)

o

HlolE 9] me, 7

78

o

0] olzle) E%

.c:)__‘l:

i
sttt o

s =0 A4

o] ¥8

30



2 483U t

E59] 49 ARIMA

mj

e

O M Kol 4

13
o

A7

ol

EECES

1
T

2L o]

w 2§ 7Fssick

Folok &

A2
T=

s

=8

7Vt
tyll

[¢]

-fold

1
| .

3

st

28

i 74 Aol digt

H719

Alell= A

fof st 458

]

Q
(e}

ha

k]
H =8y

Tt H7 A%

ok
7 A Aot e

L=}

227 At

= AEE AT 2

M7t A

| 0247t 7t
EIS]

12
70
5l 7
ol Mo

F

=t

e

slHEA

7
o
=]

14401 0=

5
* AAZ C0IHO| HE da
=
o

EllYI=E

- B
i

=
=

ZOFNM|

IH
3l

AlA

Jo

<r
IH
o0
<0

.

o
r

.

__o._
o0

o

31



;m_”_
=0
=
ol
KL K
= S
= o
3 o mw
"N
RTINS

o T0 D
H o ol
o = X &r
Wo | S H
=)
o gy M o
o0 jor of W
=
OF A
D= =]
< T U w0
o ®3 O
[ ] [ ] [ ] [ ]
w|
A%
o
2 3
m 2
=

5N

{n KIB

ol

= M

~

oo olo

oo olo

SITA 1IXFA CIOIEIE
o]

o
]

HEH
#

T
TH
TH
0
Kk

Ko X
¢ ™

Bl

il
< wo

T N

frinl
1ok

MHJ
10

Klo
R0

mo
>
0f0
Eo)
z
|_1/ql
&
I
@
70
ko &0
110
oo
ol
Jjo Wl
zo 2
oo
Tl
o o
L] L]
Klo
e
K
B
o
NS
|
=2

o 2 7SXIE &

__Aﬂ

22
Cl

RMSE

Ui
m
ol S
<F
~ 110
o oo
s K
> 5
H =
ol &
G
EN=
KM <M
[ ] [ ]
Ll
o
<C
>
=21
=
~
[=10]

ol

Pl +Z
ot Olfx|0f 2

i)
Py
(=]

IHO2 0[5
Q0| o ol

=
Rr

|
=
[

MSPE

Rtz M A

32



X,

FutoH SEL e TEnE 7]

HN
r*°
:|o
d
o
Q:

ARV 8 ZERACTT AR 9 5 @w RRZ L
4 B4 G QRS H4AE, ALA 5E Egl, 2o
oplZt ARAES IRk & 71ES 48T A9, IS £%
oz FRAE FRE FoY ule] Afol gt 489 30 Fa
G BlF Y, FE0lH, FR AAGL U, §F, oiklo}
OO B F3} GEUL AR 2IA7} ol R A Ete] SFo) v
5 BAGA olRolAL Uk £ Tolmetel 5 B 48T T
W3 glo] %4018 HEA 2o Hold, ¥ ofilol R 35 4%
g SYeReE, YAE RRAL B9 W0 5o el A
0% O $4U8S ABAT ALk SAYTAE Y Uf HFS 42

MRSAL HEZH(HMY: 2023.5.24.)
2-2745(2022), p. 3.

N
ron
HO H1
i
oH

33



Mo S5t gon FE4 +9 HFo] uh

(O3 3-1) MA| 30 A4S AH|X|SH

Nz ehEMRIA HEZY, MIA 3t A AHIXS (MY 2023.6.7.)

FEUTe ARAddCEAsE AAl 590) B Aeie g A4t

59 AlA 499)0] HEoloH, §1, =, A%, dE o] AlA 54
A epdaolth9) FAlo] Ut Ao o B o JFAES A
FESI= I7kol7|k ot} oY W2 ¥ HRE sty AESst
HAAES FEo17] & SAARTL f7F vl B2 9T vt
T AHAAE AL R ol gl ARFARIQl Af-5kekAk} o] F
Aot 5 F7to A FHEe 49 AEE Eo17] Yol Arde] ok
75}t 9l Fof gifjof 321 i}, ol F(ARAMCO)7F B4 Qe &
AF S-OIL9] AF3l(Shaheen) ZE2AEE v|Fslo] GSZTH AL} o UHy

3 5% HESRIEES AN-Ss k10

9) SFEAQEISIHE|(HMY: 2023.12.4.)
10) OF2tFTF2|0HZAHY: 2023.12.4.)

34



[e]
o
g
30
N
rE
on
A
=

(23 3-2) MIA 3t R=

£Hel: 22l mh

AZ: SHRMOTA HEZLI(ZAY: 2023.5.24.), MAH HEHA

AU HAE 9, H FAE AT A ol ASEE AAAE
Asfste] ING FE2 HF AL o g5 hoR 5o glof B4
of-9etolt AT L FFY ol W YA AT AS ST
£ 9ol WA 5 Urk. th, o] 2L AARY BE AL Ao 4
Q) A B Seiete] Be AlgIHollN TEHOR FE BA|
W, A chasiet slelR, J17S Be BE W, AR A
F0 ofo] fiHst it

O

P



(B O off

o
e

TN

SU-)

ol

i

fu

—>':‘ﬁ,

)

ok

S

)

(i ofm
S

e
i)
S

lly

20159 12¢¥ 12¢ mejoA @ A212F 7l 7
3](COP21)oIA 19571 GAF=ro] The]7]| SRSk

AFIs} o] 4ol clstel A7 HFLEt
AHOR FESHe e

=
[

TS
ol N, o9
—lol( jg

i
)
B>
o £
SO
\HE, me
lo gt fo kI r®

ol
}11 0
;
ot
el
19
el
: 2
S
R
duorlr obw

i
>
ol -
,
gp_?_. _l
H1

2
™ J%(
o)
o o

RS
)

H=

o)
oy
N
—
N,

A
k= YA Z(net zero) 7igolth.
2
FokS %

=,
2,

®

fru
-
B>
ofN

C

El

L7|A EU 5 Ad=
o

Mo R
ol 2
jabad
lo

%0
o

)
l,
Rl

SIS HiEFE ©
st izt 9719
(&2 geadhs ZHE A9
TLEE, g2 0% FaH)7)
APIAA7IFHIEA)S] 2050 UA = AJue] o] 2w 20509 g25HS

RS
A7) e B0 AR 40%9] olAskeAS A7slok o
% 7ok BTt E 205097 AAfuTh At

oA A
FAHoltt 2021¢ =+

247} 3530k Wk et 1M oE
g oA LS AR 3

o 12} YA 35S

90%, A5 75%, AA7tA 55%E

e A -HH 02 ARSSteE Thgsh AF

Hog HEstAY tiA £8E FHe|oF st ofyH, CCS(Carbon
S 5o «ulEHE 0

|

araT
Capture and Storage)?} -2 ©4aA7 71&70
Agsfjof ghr}.13)

o wrt BaEYS
T W FFORL Pl Sazolt Ao hE FFY Fako
o}, BjAlol-9-etolute] WA g718kE Aol Hlok ARt e EA

Ml 2023.7.1.)
:2023.12.4.)

A

1) SIRHHARY, BP9 IHSHHELHM
12) SRRENAATR, TS X7 | 2 15T

13) 017t (2022), pp. 3-11.

36



bael % a4l

ol
=

a5

. O
-

ARE T gk Ao}

o]
=

o W7
fYomol BEst AGH wet 7}

Kl

3L
o H

YAoLE &5 A=HA7IA(CNG, Compressed

i

Natural Gas)
Natural Gas)

sheiA] 4

AA

=
=

OPEC+s Aol #AJote] 415 i

1;1_1'
=
A Soltt. $s A8AACE A

]

o} Z2419 W
=

T, A&, SHAE AE 5oz AREHY 9

A9 4

il

< o] 27

i, Aol mA]

Y 78 HEZo] &

s

o]

Ueh] ol

SHA w2 vpel o

i
Ho

1

4r

__O_

shefehe)

o

ofulA] 2

olehe

B!
<

Njo

]

E

21(2022), pp. 3-21.

ofr
30
KO

F

14)

37



3. 7

3n
Mo
oM
0
r.
T
T

ol
1o
X
_(?l«‘
=]
)
2
4
off
o‘?‘l_l‘

el 9% FFS ALY 29 A
9 ol¢7} Sl AHAA JE F3 Uk &
U Sejutel 49 Aol 2 Qg F3 9o} e SR, 7]
9712 st Ae B Ueka §%

F8 A3 ANAAHS 848 sokstel 245 Ik

Selteto] A9, Be 418 714 2
Sule, gpslotaelel UnE ASEE AR

N

Ir
o
il
i
of
2
=
2

2

o
ot
rlo
Jo
Ju
o
re
r
[Hi )

j,e
Mo
OL
o3l
=
1o
2
il
il
£
Jo
=2
1>‘ n.lﬂ
oS
>

e}, 48712 5)9]

F= AJsitt ol HY B SR R YA 497} 22 oy
AY o dug AT Sk Aukron oAk Aog Held
I A71H o’ gasy 220 g oux] AE S s de
7} o]cm% At AFote BHQl Fetaslz Hekd Aok oyt
A 27 BAA dH] ARR ojd ARE AMESHA BA 1 ofi
U @@e_rc AL A Aol wel g5 wEo] 9l zog woltt
QR gazgor g oun oty Ao AFAQ AP W
L guolnz AAH 27 e Lejuete] FAH BEE gty
?inlg}o}oq ZEak] whde vt gl 53] i Pos ALHE &
5o A9 & oYl Mgt 58 A 1Eet =0 eI zo=
Bl Tawam % A3 o] Agle AESS oA YAES 117
SH1L gt Uo}, S4B Al A oUR| DS oS0 mH AMY 12A

2we Tow A2EY Ao Lasi,

38



H2E R% =% d=s2d I

e $A ek AT Hiek Zo] 3749 AR FReR A
Aot Al FHle dm@R), STAEACH, YZH, H77ts 5),
= M 25759, $8A4E 2ErH
=, T A8, Aq3shity 98, EAZFA 5 TheFsttt ol gt o f
el AolM s Het 25 7 F50ln ST &
13t AESREYS Tt A2 27FssHH, AXNER =5

A

)
H
o
Jo
ox,
Y
o
N
N
[
c\)lr/l
ey
0
g
ol

£ Ho
AL o

i
o o rr

AN ol
ko o
2 b

o
4o
[E ot
r>~l
Jig
2
o

> ol i U orR

do0 &
ook _\?_‘, f
o)

of Hr o J

ol
xR
o

= o

39



(J8 3-3) RF E5F S Z2MA
&t

S o
iy TOP-DOWN ‘.'{%

HISTABT oY ot v
# 2 g, 3, sun
Ao R s

REAEY T ApsEca o g o)
- Py HHE 288, BT, 4AY, 20, Y,
. Qo) $HY, SH8SY S
as EITENIEE, S| ING & 2] O ST i)
QT WeA SR, e, wae
2N 28 Jors opie, iie, St
Qo) wud sHses
RIS A O Ee |
HRHE 5 ] )
Uies HE HHE am; s, s
Bt o (2 9) S8, ojiE, e §
-
(e ﬁf%fng TS |
EER-LT » Jam 2ug YA eue que
0I582) L (2 o) Fake, i‘ﬁ :2& k=3
Y oy %) ]
‘irfle;sgi/«gfl)tjgsz ae [ G ke, Gz oo
o i oon ¥ as Fow BEw Do S
£ T3 et Earel aisjel 2
FFYZEA Y TGN BE giu S 858 Jg &
( )
YA E CETIE R R
oot gHE
) oHE, M,
o, e, sag, dorw,
e +9 AR ggg DB OHALSE Sbel
tag - s ZOE S0y, A,
HEE, 7l &
i FHES w8 23 #5AS) £ 408, 23, o
S B 0 AT £, Ao G B YREHE B HAZYYNEN S0 SA,
PE BB AY N Be  BE SEYSHLr 8GN 7 S L ANVOEE | G0 A5 GARE 52 25Y W58 A9,
-/ s g HAEA HHFE LPGE 25 M0 BE
p p " - - -
@ T4 ]I AKNOO) ] JtAwNeFTE { @ Hox2 7|g7q|§| { O )
S b, | Oewata || o 77 sazta T ||| ©HSMart | ©HS Marki
Mg MALULE || AUsHR, A" oy YHAY GDP HY 24y o7
28 2 asiaan, may (| @ESNEY FEEERE] Ee) ik

R gtz e21(2023), p. 135.

jo
f
ot
=
1o
o
ot
rlo
e
Jo
>
:(o

BAE, 7taF 5 3N AR FEE S
S T3t &Rttt s A-RAAIE-HAE
o e —E—}ﬂs}"q JF4(Bottom-up) 2.2 -2}t HA|
o2 ZF Fatol A A e E5F= oA (Top-down) o

fu > n:% i)
¢ k2 4
L1 N o
2
o >
roh ol M
re

]

k

Q.

lo

G

=
_°|l'.
=
39,

O=C+ P+ G = coooveeerneeennn. [&! 3_1]

40



o 49, 4% FAFOE ] AGHLE 4G FAFY 3
ACIA) 482 WFste] FATFSS df2aka gom] 2L A
b Spol oS olA] ASlsha Slet. 49 AEY A, 29U 4%
Astel W L 20 A8 90w Heatste] AgHE et
ACK 5 A% BB 7T £Uste] 3L Urk. 71A9) B,
12 % AP TP HR7kAs AkAR e Gy
Jo] elEsht A8kt ARAAE B FEeL Ak 71EH0
B3e F2Y SFEA A 549 o] Uty AP

L& et 5, 92 At YR veo] E43kaL, it |

T ofy
032;‘%

Al

!
ox
ol

ox

il

o to
O
i

S+ HU Az
o

ﬂd
1z
AN
i
rlo
_{
2o,
—Or‘"
rir
PO
o r
fu
3!
i)
tlo
-
ox,
ol
x
v

D= DD+ EX = e [/_\Jl 3-3]
S=P+IM e [/5} 3-4]

IM=DD+EX—P = ceceeeeneninininn [/;] 3-5]

e TR ARolA g2l 88 Ardolt, Hit ff= dd=

41



I SRS AAF 3, ARradolM 718 3 7}i
R, UZE, 57, A7 S 522 AEStle 4= AA 4
ol "ot w2hA A7 oA ARadoltal ¢ & At xcj‘ﬁ‘
< BAE A diqtz duyh "dask FR W‘ﬁ oz %J
S-

Al
I

i)

OIL), FHGSZHE2), AHIAH I =T), <
skl Stk <I¥ 3-4)°] YeR l5%o] %%—E ﬁ%* ‘BH%% s

.
&5 Hedl A A2 FUA SAT, A FFE, W
UGS F3 +dE

[e)

(O3 3-4) Qa|Ltz HOZA U | NGE{D|Z 9|

[ ®) skaissgaret qu3y | (H) $27tABA AHLNGEID|E
P () 32712 B AL QIHLNGE] 0|
0]

SR 7tAZ A HELNGE{D|'E

| () #oieuwa pu3 |

sy
g © U me.gug
- (H) 372 B4 DEINGEIT|E
| (&) #ohAoE a3 | @ (B, 254 167 £3)
0 ey, T
(A5 Eas, BEE) L (B3473U/012/MoLCT, AU |
(H) ZYLNGE{O| & ) A @ scoldz 8437 |
(@2 20147, 5EF) Fyren
R
oY, HEF S S
............ ) ‘ ~ (B) sed &is¥

o Fhiinreses s e s .
°7§ \ () Egol|2ate i
(Hoc/ﬂmmxl EALNGE{D| 0|8, HYF) |

) eem e A || e B T
(%) Gsu~ 0433 | (#) B27}AZA EHLNGEID|E

o g% (OhHE BRI Bt BOHAIH)

0l

() $27FA DAL MIFLNGE{D|Y

X Shaa a7 (2023), p. 139.

s Al die U] AF AAE F 4aAEe] 28 9A
=

st, AFAIE 2, §AF, 20l 2A 3534 2 #U)e]



o RolAE Aoz AT (TY 3504 B 4
Z2 Ao WE o BhRE 0] W FF

(O3 3-5) LUzt 4RMZF2 S5t +=Q i

THol: A bbi S2vs. =2

1,800,000
1,600,000
1,400,000
1,200000
1,000,000

800,000

——HEZSH —e—HETH
600,000
400,000

200,000

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

A2 o= ARSA HE2U(ZMY: 2023.5.24.), KA KA

Z HoFZo Jug £ JBE 9ty glRE QAL EF T35}
7] g&2of HfAE T3l HFo] ¥f TAGEDFS F45HA =Y, ¢
e F=2 ZRago] A

gt 2199 471 FRolA diFE edEE He
FAeR 7t gt w3t

) M7 SHMZ sUESE 0=
A BAIES A€ At AlEeRt AeE(HRAR) oM, M+,

S
W, B, B UEEL 35, 28 5 Itk 1 Qo A5 A

AFOE BREA % SAGRIZIIABSL HAIACIAR), ofaB

HHEo] 49 A7

_E
T
o
[
o
=
2
HE
_l_>|:
¥
=
1A%
o
i
2L
|o
H
HE :V‘.:

X}xﬂ AH/L]-O oZ

43



Falom AARCH, (19 3-6)0] Ueht Qo] An] FA%AE
o

of
o

— o o I = =] A a a
(O8 3-6) 2Lt MR YHES 228 2 X o MY
1,400,000
g9l M o
1,200,000 -.‘-.—"‘m
1,000,000 e - - ol
800,000
600,000
—.—l  —e=FHEAM(2]) -—e—2I7E N (GDP) FHEHHE)
400,000
200,000

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

120,000
ool HujE
100,000

80,000

60,000

40,000

——7Y —e—FAEH(R]) ——FHEHIERS) —e—3I71E 4 (c0p)

20,000

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

1,000,000
i Thel: Huj
800,000
700,000
600,000

500,000

400,000 =
—e—2| 7|24 (6DP) MRS NE)

300,000
200,000

100,000

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

100,000

sooo ¥l HeE
80,000
70,000
60,000
50,000
40,000
o ——HIYUH UTY —e—FHEH(Z]) ——FHEAAERD) —e—3I7I2 4 (cDP)
20,000

10,000

[
1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

X2 KA} EH

44



59 44 A BFL 429 < 16-}% RAoZ FPESH, FFL A

TULE FHHY] 2ol 0l RS AYsta] #Ue AEttt
A AFRE HEeF o] Af HAIES % AARHE & H ZFB- 52
< AA Ao g Fotar glout, AR3tehiidolA 712 RE AR 9
# 2% A8 HEHE (19 394 4 950l S99l 72
3| Z7Vsta ot T AS AA|Eo gREL YIEelst ZA5k Qo]

_EP|

o] e B4 nPom, MRzt AT A Fak FHO
A A% PO 7} Fuol wach

(38 3-7) 22Ut 47 FMZQ Yt 1Y

2,000,000
chol. A
o TRl e

1,600,000

1,400,000 M

1,200,000
1,000,000
800,000
600,000

400,000

00000 ——— Al A2 A2 ) 2|72 4(Gpp) FHENAE)

(28 3-8) R2|U2t 47 FHEE +Y =01

300,000

32 58 2% Zu58
250,000 -
358 ——rcR  ——LzE 2%
¥R —JENE  ——yue=g

200,000
150,000

100,000

50,000
W

1992199319941995199619971998199920002001200220032004200520062007200820092010201120122013201420152016201720182019202020212022

XR: SHRMQTAHER(ZMY: 2023.5.24.), KAt KEHY

45



Q) 7tA SU=SH 0I5

TtAE GA A{TtAY AAVtAR FEED HAq7tAE deAE ¢
Ao A BAFEE HGAF| HTEA T o 7]
Al ZWARE RS Yot T4 YRS FAste] FEsE A
£ 8 gy F2 £FolnZ Faat I HR815At 9o LPG YA
(F2 A T2 AGA)7E 22 St Qo 4/7tAs T2l
(propane)Z HEQl(butane), AA7tAE HE A(methane)S FHES
Z ol B4 9 247} Aolsteo] F F9] TtAE 247t oj&sto] A4

o= Abgeit.

HE7tAE S Ao BT} o] HERS 4
8 W5E S SR FALLS el $03L St E
S ARAARS W Sk ATRAT AT S ol8ste] WAL
At S aolH AL ASstel SUBE d=itt

(12 3-9) QALIZ MQTA 22 2 W4t FY

250,000
Tl

200,000

150,000

aaa - = =oo00d i
100,000 =— M
—-—0 —e=3|F 24P FHEN=ZT) FHEHHEE)
50,000

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

oo 9l M

—— A —em2| RN (REH)

NN TN O N ® O O NN T NN RO NM I NON RO NN INON RN INMTNORNRALNNTNOR 2D
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

R M A

46



A7k SUolM A7 AAtEY 1 ofo) wnjsiig A +dst=
o=

)
THgsto ofastol,

A F9 A LNG AL EAIZFA, 7]
EFoto] =98 Aoyl ot ING T de] da9et GDPE ¥

£ AR, FARHL B8l LNG B 85 4Hsa 9
ASE St SARA T FARAE E8oto] TAZLA 285 A
716t 98 AT HE-L GDPE W4 ohe IJPARAL FARA
Z3oton, dd7tae 8 AAE YR Bl A sddE 4
At

AR7tas dAr7tas BE dststo] she52 B9l st At
LPGE Tzl A thefstA] 43t )lou, INGE T=7kAgAA +
EHoz fYste] YR HIztoAl A ING EF& A skl ek
mehA AA7tAE R TE7FATARY LNG EvE LNG U4
H7F LNG Huldg 53 g€t olzat F53 ko] £E4L st
o feluet AA FUFE stFHeR 2 Fto) wiEsiart

oll
Wi
oX flo ot 4

ﬂm:ﬁmlmwm

T W7ol INGE sYstel 188 = 9= 4ol @=9A 3+ 2 #
ol Wgt A A0 Hou op o &mgol v oottt Ee
HZte] A LNG Edfo]3 A& FAI5taL glout A A4 8l qtito] of
& o So] of R FFOR o] 2 SA4Z UM W, AAHAAY o
Tg2 A vty A

47



(121 3-10) L2tz HRULA £ U K1Y HY

50,000

el HE

45,000
40,000
35,000
30,000
25,000
20,000
15,000

10,000

——ING ZH+Q  —emRUCH|(ATEH]) —e—Z|HEN(GDP) —e—FTHEHHY)

5,000

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050
40,000

TP HE
35,000
30,000
25,000
20,000

15,000

= CAZIA LY —emFMEM(2]) =3 T2 (0T, InGDP) —e—FAEM (M)

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

ool HE

—o—7|Et +2  —e=3|F|EA(GDP) —e=FAIEN(MY)

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

ool HE

D 3|7 £ (GDP)

—— UMY —eFHEAISHE)

1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

A= MAF A

48



Zuehs St 992 FAIste] LRI A 9
AN 215 o] WA g0t o Aoz

U-ihl
4
El

AR AR Y tiF-Eo] YZERl Ao vl &2 HlwA teFolA|
A=, (L™ 3-11)3 2o {E‘_PZ%BE Aot FEa ALt =
2 HFSE AR SeuEte AeAtd A 75t
HO AAZS 222517 9Jo] GDPE W42 st 3 AEAT}

Atgsto] &3t Qe AP Al AR AR
83t &3ttt

FEETTE TE AREATT ARSEdA 7L 1 FRtlA o]
FolNBg 53 Iuto] EAE 1Hste] Lyt WA +EFS ofF
Ao 7t gto] wiEgit.

(A7 3-11) P2ALI 4R YHBE 25 0]

250,000

—~3uR 5% z8 R

200,000 — -
3% —~—@rc}  —-UZE 23R
—~—2#8  —JENE  ——RdU=R

150,000

100,000

50,000

1992199319941995199619971998199920002001200220032004200520062007200820092010201120122013201420152016201720182019202020212022

NE: SRARSAI HEZU(HMY: 2023.6.24.), KAt HEHY

49



le)
N
o}

ol
<k
o

s

1=

Tk e ol F o] REdkT 37

FaL glo} 7hA

o

44 7]

=

A7y A 2

LN

A

1F
12744 44

MR 2 2

2 253

A

L
T

2] &1

EETES

7 o}
o1

o

it

=3
=

=

]
s

A
T

7] o

5o

5
6

G A o]

‘I___

A7y 33 B

9]

A

I
LS

A

X

dA7F A
il
E

1-
eJuyet

ke SEEEFS 4% 94
[e)
5

2014 45 A9
R, dm

A 2Seo] A

_}'\_
_6:]—

o

T

°

T

L_.wo
al

—~
__00

AAelA

o],

50



S0l AR F=7HATAR LNGH S (hite et | FRhAA)
oA A ofdFel A LNGHUER AF 8 JA7MATE 551
S 7tAR el TS JeH A& AAET
TR 2 54 A JREAE 27] ol97] el olsddie A
&t Bl

2 8 2 Fad AloaA
5 Bt ANAANE NS B JBRAS Bolgith, E3 A
45 9 At 9= B4 YT A S8 5L JHES B Y
Jzstr] BRe] Pue] +ARFPE £ JRVALS Bl

ohit, 471402 A AAHOR FAHT Y ofulA AT ek
OF QI3 o] 2L ATIAYY WA Y A0 Holth, HAFHOE
AYEA HAZ /O 3 oA YA} Asthet Reas gD
Aolth. oE Sol, 71 GREAR, A8 FAE, AR 2ok dae
GmUo}, 44 59 £ BAHOE WPE A0 BT geh §
% BEYFL g2 Aol Wee, duyol, Sid HYHs stgd
BAEY 9% FHT o8 BuEt

gerardac] ING2Y ARAg AL A4 2AL A0] 23
Fute] §7 BE5F of2o] wago}, B4%Y A AYL ofy BE
% olSmgo] WIS £ Agoltt, u]S F=A T T AU



Il

_‘m. (¢]
T+
No
~

Hlo

4r

4%Y 270 A4 A% 57 7149 B

i

23

=
=

H3E #&F =3 0

& A9 7B 2E el

S
o

SRUCl

Ql

7 A (downstream)

o) 54

o
T

4

L

3

3t o]

o

wjr

of
oy

Tor

JSEY 1kolE

A=

K

gl

A B

3}9]
oh. o, oy

5

Ash A

=

o]

ot TR} o]

o

REERE

Ho} B Ad-EE T

21 A8 %

th

)

E7 g9

!
i

e},

(BACH, H

=20
o

4

=
o

S (871Bm),

52



P2, 2B 9on 1 ok A2 AASte] TE 2% AEo] %
T olget ABL U9 R0 we A W] ol glo.

ol H]

o, Zé FAA= 1 vSel wEh Aol &2 AMlE A5 A Sy
AR < B0l l"‘o} o] gt MBS 250l Qltk FHbol

(Dubai OlDi diE= 55 4fe 108 SERE Xivcn’jg’ AR A

F HAAHWTI, West Texas Intermediate), B

Zpol & Hol=t|, WACH 22 A&Ed 759 4

F7tet =90 wt gekea 325 HAAA ZEHJGE =ole AE

(reforming)& sto] F7PHAE &ol7|% Fitt. o]t olf& AR 7}

Ao| 32 YACKHE FUste] HAl AAS| & 2ttt &, HACHE 9+

r+
m
o
Hir
i)
iu)
_E‘

CIr
g A Aol AT Bao net YRE ABEE At
A ARl mEt Ae #Fo] MEETIE ok, BACIREEH FRE
22 59926 Y0 3-3 WYOZ FF Aol S2UN B§ 52

o] &2 ojmaEFlit Y9G 497} Z7lelr|E k.15

< E7Fs5t 24
31 RS e AL Yo 1L5E B 99 AFALS Fo|uat
St A9 EAT grA] kv ot AR AAlE S UZEY S &
= d&9 7IA 7FsAdol Atk UZEe AR BAE Y9 dRES &
AJstal itk 71 olfrE+ F 7HA7E Al A WA, SuEte ARetet
AbJo] W51l NCC(Naphtha Cracking Center) 33 &9l 7|1%
2 A4 gZoltt. F H
]

- .ﬂ
RS A theo] e 227} 971
= %

AN

ng

F2 55 U9S 2USL o) A% A
o} 33 e

53



o e 727 FAE Aoz Eel.

300,000

el M
250,000
200,000
150,000

100,000

50,000

0
1992199319941995199619971998199920002001200220032004200520062007200820092010201120122013201420152016201720182019202020212022

A2 BRAQTA HERU(PMY: 2023.5.24.), KXt A

ARaletolA Y7t He olgdl 5 7|2 RS B4tttk dRldle 2
Al NCC, ECC(Ethane Cracking Center), CTO(Coal to Olefin)7} 3}
ot NCC= HZEE ¥5& stof ojddll, Z2dd, Rty BTX(H
A, 25K, ALHA)E Parol= Wlolth. Bln A 453 ZEEHLE 7

A3 o] T AE Aol B stk BAA7P} H Ho m 3
euete mstel obiloh W §3lolAl F& AL WAl ECCE

AA7rzolA ofddlat dF 284, FE BTX 5= B4t Wr e
d HFo] Wl gk F2 HA7IE Aol B2 S50 vl=olA AR
ﬁ“ﬂ ul=e] Ad7Es AL S712 =3E 7H40] skEi: BTX e A
= 88319 gy Zrgdde Aol Ao, it drk= A"t
ARt g o] Aot HABIL F2 FToIM AREH10

SuEte] AggAARd o] g wet ARtk A= NCC AHlE
Q5] 71288 sty ot T3l H ol A8 AISo] Ay
o] A3ty EXE 81 Qlo] AV|F o2y e £0- A&A

16) £E2(2016), pp. 54-63.

54



o 27h Adoltt. B ZWANE BA 714 vie} go] Selue)
L ZHAR 9 H1F0] o0, s-0ile] F$ Agtolzhile} olgx
(ARAMCO)?] 814491 AOC7} H5%2 o] 96 AT AL9tloteh
olzRE £ onE of B 24t olojd Ao HAIThL)

weby A494A4 5 Leke Bew she Agsiehiicle] 4384
59 Jme £02 2o} IAUH0R AS5a £YRGES Ve
9 Aoltt. =, FFFYALE P A9t AZEA D))

FL 159 A9 AR AASH: LA A4YS Aws) Boktt

l

4 A mlo

1) &4 CIO|E]

$RAZE 990 AHSTE A% Bl B GRS AR ABE 9
8 S=AR-FAE 2Bt Petronetd] 34 FAE &8st Utk &
ATolA S ARt HzEe] ik £9, Hie, £ 5 A=
Petronet®] =4l & SAE &8skl £45H

(2% 3-13) RE|Lf2f LIZE (=Y, dihet Sa(Us, +5)

500,000
el HujE -9 WA o=l —emtE

450,000
400,000
350,000
300,000
250,000
200,000

150,000
100,000 W
50,000 W — —
0

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

NE: SRARSAI HEZU(HMY: 2023.6.24.), KAt HEHY

17) The bell(2023.4.24., ZM: 2023.12.4.)

55



Rtz 3AQEA

56

il
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

(B 3-1) =L UZE HH| 7|2 /2 datas|

L=

97,158

108,577
123,276
131,474
141,273
194,918
213,860
218,908
229,046
233,293
245,309
252,417
262,871
273,250
287,003
316,858
311,368
322,622
331,819
355,192
384,606
384,248
396,344
410,809
430,091
458,350
451,158
438,614
405,266
451,807
446,832

=&
5,430
10,328
9,148
21,337
30,771
36,942
44,848
46,218
48,849
51,228
44,943
30,970
31,157
25,793
27,991
29,423
22,915
26,569
32,111
35,386
33,287
39,552
35,363
47,839
49,763
44,194
43,564
47,382
36,680
31,203
33,944

=2
102,588
118,905
132,424
152,811
172,044
231,860
258,708
265,126
277,895
284,521
290,252
283,387
294,028
299,043
314,994
346,281
334,283
349,191
363,930
390,578
417,893
423,800
431,707
458,648
479,854
502,544
494,722
485,996
441,946
483,010
480,776

FHEZ2S(ZAMY: 2023.5.24.), XAt 2

B
65,259
65,480
67,969
88,319
103,128
154,319
153,832
164,447
167,012
162,670
163,912
148,923
167,843
176,369
183,067
196,755
173,746
159,064
169,721
195,101
207,104
207,645
218,095
249,936
259,814
309,868
313,927
313,163
286,740
285,600
300,608

k=1,

rot

22
47,948
62,414
72,167
71,837
80,204
79,326
105,100
101,119
111,283
119,738
121,912
131,981
131,368
123,292
126,964
143,766
163,381
180,840
188,600
188,507

207,444

208,297

205,726
197,617
202,224
199,632
218,814
226,088
215,878
253,313
236,608

SR N HE
SE
113,207
127,894
140,136
160,156
183,332
233,645
258,932
265,566
278,295
282,408
285,824
280,904
299,211
299,661
310,031
340,521
327,127
339,904
358,321
383,608
414,548
415,942
423,821
447,553
462,038
509,500
532,741
539,251
502,618
538,913
537,216



2) 2 24

U= Af3ishitgol daz AREE qlof = 871 gon,
AR FE2 AYshle &2 £8EF 3T sl sUskL 3lof &3
FUL a2 2HE B s, AA a9 Y AAE A
=2 ° 43 GDPE H= Sk IS4, Ak FARA S
T2 st JATHE ARt 2T dSg2
24 A3 gatste] ARt FAE FASH A%
S gelgtt. 8 4 X3 (M- 22 4s &

2

ofo
ok
g

i
Jo
o
)
&
rE
alt!
Nox
)

ill
12 4
zl
i N Ae
oy
)

P
B39 roh g

e

IS PR
[
o
<
&
rlr
o
o
<
)
e
[E
o,
4
fo
2
u)
St
o
=,
=
=

i

%
5
nz)

ye See U 40 35S 9% 3984 A

fr
o

=]
o]
Sl
o

ofo]c}.

ZtND: % [(ao +a1)(tGDP)+ (b(J +blln (‘X;Year_XOYear)) +<CO +61 (‘X;YZaV_XOme)

714 ZVPZ 17]19) Uxer f=g0lm, XM 17]9] L2fuet GDPeltt

(33 3-14) Re|Lf2f LIZEL £Q FAEM 21t

2,000 ool M 600,000
THel - 2k uss Thel: H

vy BRI y =133120In(x) - 1029.8

T y = 12861x + 128536 R? = 0.8953 - 200000

400,000
300,000
200,000

100,000

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

INE=RPAIN RSS!

57



T 3-2) Q2|L{2} LIZE}

49 8|72 21 Q9

Gl A+ BERX  #EM /UM 0= R =™ R?
A 4.346.4 | 15,163.7 0.2

B531.0%** 0.9737 0.9464
GDP 296.9 12.8 23.0%**

= p-value ¢ .05, **=

x}g x-pq b

g

71

ZNPD—

o7]A] ZNPPL 17]9] 1}ILE} Y40

(1% 3-15) QE|Lt2} LIIE} L4 FAlEA

Thel - ek uss

— GDP

—e— Lzt U2

= p-value (.01, ¥**=

s} 5S40l ¢

y=12274x+ 103887

R?=0.97

2000 M (LhzEr )

27 (LhzEt L 4)

3-
B4 AT (E 3-3) YuE s a‘s

= p-value ¢ .0012 2OJ&

% 3-15)% Uet o] 24

3724 Z3folrt

1t

y = 124699In(x) - 13852

R?=0.8816

4_1‘1'.

% [(do +d X )+ (e epn (X1 — X)) 4 (£, + () — XOYW)]

00,000

THel: Huj

500,000

400,000

300,000

200,000

100,000

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

PR SIY RS

(B 3-3) 2|LI2t LITE Wi £ 3|24 2t Qof
G Az OZQXt tHH 88 = R? XHR?
A 1-14,990.8 10,633.8 | 1.4
985.7*** | (0.9856 @ 0.9704
GDP 283.7 9.0 31.3%%

Z:*E= p-value (.05, **&

INEEHPSIN RSS!

58

p-value (.01, ¥**=

= p-value (.001S 2OJ&



B 2R Te g Ae B8 st

ZtNP, % [(go +ng )+ (ho +h11n ()(L‘YeariXoYear)) + (lo +l1 (XtYeariXOYear)

A71M ZMe 1719 Yxmet Aitolw, X e ]9 fElut 4% 4
Aol
(3 3-16) P2|L{2t LIZEH A2 34 21t

1,200,000 350,000

ool W

1,000,000 300,000

250,000
800,000 y = 74968In(x) + 805.87

R?=0.7737 s
600,000
150,000
y = 7522.5x+ 6929

ALY R*=0.8847

100,000

—— 2R A Y el LILEF AT 27 (LHZEF 4t A (LHZEF 4k
200,000 50,000
. 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 g
PNE=EPS WY
(B 3-4) Q2|Lt2} LITE} L MM 8j7124] Z2t 2%

i A BERA +#@Y /WY OuE R’ XY R’

g -199,142.0 | 27,209.2 -7.3
5 201.2*** | 0.9374 | 0.8746
RN 0.4 0 14 .5%**

*Ep vaIue( .05, **= p-value .01, ***= p-value  .001& 2JoJgt
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&A= SFEP0RE BFPS i et 20224 o]l 20204
d&rd3 v w3t 1992~20209 dlojEE &8 202197 20224
HAFAAE £ E £& JSHE ALHS oS ozowl o =35k 484
AE9] 202149 ¥ 20224¥ =29 AAAE ¢ 1 H| Wt} 202192
£=919] AL 9AE -6.8%° A -0.5%= 6.3% TAFTh 2022EL #-&
AR vyt g4t 2o g 4=Qlo] IA ZAste] ov] Qe At U
QX oForth thyt &9 AL 20219 24-80] 5.4%014 -0.8%% 7+
4, 20228 QAL 10.1%01A 3.7%= 74aste] Ha & 9ju] Qle= W3}
g Byt

H 3-5) MQ MHZ S= 0= 15t At
e M E %
e ENINES oy o] it
= = © = M ,
71E@)  ThM(b) e (d=bg) YO d/c
2021 59,404 @ 63,429 | 63,741 -4,337 -311 -6.8 -0.5
2022 59,983 | 62,277 | 56,928 3,055 5,349 5.4 9.4
22012 = Al o] it
= =@ W) EU EREREE dle | de
= = (d=a—-c) (d'=b-c)
2021 92,390 @ 86,344 | 97,151 5,240 -807 54 -0.8
2022 93,431 87,497 @ 93,981 9,450 3,515 10.1 3.7

7 92 MTE 45 T8 TT5 0SR|s LITE| OIES 57182 49 MHZ0| ¥
A

4% 4AE SARYS FF AFES Il HE YAE ] Y
of 24 B3 AZRY TENA e PAF ) Y e
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ARAAT M fafotitd 2 =7t 717 (key industry)o] A AAIAHY
(process industry)O]|E& 48% v|w A Paslc}, vjso] HQAY, A
oY & B Aol YRS oA 9) - o] TAYSH | wizo]
ot whebA Abio) wstet Ak dulo] WE 50| E5dE HiEcle
SA5H 283ttt &, AR 9] ¥stol| we viR H|Fo] ¥slke Ao
AgotiE 1 A vlRole Hgsfor gt

71E 5 292 Favo] UE 959 sk Bl WrEEo AU
O, 7hA0] % FRhd 2T AF vlFo] AGH A7t WAt wEkA
7kA =X HEdR} Qlg7]A] Ao W ZEAR(A RS, HATES) £
o= AtEo® vet HiERYS AEslekAl Skl

1) &4 CIO|E]

F1i0t PRlE ARE 497140 A9 RGBT} 295 Petronet,
A7 1~0 A9 AR LATAS W BATIA S BAE Bos
A

(1) MR7tA MEAA

Af7taE Bae 47 1~4709 SRER ZRAICHT FHQ
(CsHi)°] FARoIth H8T7tA ZZ9] oF 30~40% AT HSAT Y&
AAE Ba BT 9low, o 60~70%= LPG $YA7}t 5 &
S 2HE £sto] I =840 FFota ot et YRE A5
T35l Ao} AL TSR] & HSF AR AHLT7AE 22Q]8}d]
FHoh= E13 SK7EAS] A AHIE ZAFSHIH
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(E 3-6) =W LPG T X MEAIL &
ool M £

= Z2HQI(C3H8) REII(CAH10) A
2HT|K| 170 70 240
CHA7 1% 40 34 74
7| 83 69 152
E1 A 293 173 466
BEIX] 140 60 200
SR 140 130 270
SKItA A 280 190 470
S 573 363 936

Rtz: SK7tA, LPG MEAIL(@MY: 2023.12.4.), MAL HERS
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(12 3-19) E19] LPG REY 71X

A
s
Aol
T=Eu slopM - el
e e
d ’ ’ ’
A
Ch 1| 471%] ou(x|
N E
Pipeline Pipeline Pipeline
r
L r r ’
IR 7 e N/ | sE
EE I i R3fst / - 2
. ] | . aHe) : pren
Tankiorry
AriH| 27|5%4
oo
Bulklorry 2HIR

X2 E1, LPG RETA(HAMY: 2023.8.14.)
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(2) AL MEAL

S ugts 53l 7HARNA HATAE AARIOW 20219 T AJAto
FaEo] e I 729 AFS s, AA7IAE 540
g} go|nE 55 435 o PNG(Plpe -line Natural Gas), =5t 4=
52 o CNG, H3gfsto] 5 o LNG7F €}, S-2uehs v | A
gloA Auts F9 ’\5\—0}7] o=l 0“9}0} LNGE $d%tt. 90
LNG= ol AR d=7kagAe] Q171 A] B WIZF LNG HH
A st sto] HatE 511‘41 e Al ]9}5}04 A= digd WS &
o =3t HAZEAE 8= Aol EASHL QUA|NE o] 2 H-a
% EXNo= NG 91247 ]/E]u]H,] HIAA 2T VA EEE
o] Zvkal wekE

y & 9

mE
=

H 3-7) 2L LNG MEAIA $igt U MYy

el et ki
7= 2022 2025 2030
HE 17|X| 336 336 336
Q1M 27|X| 348 348 348
EY 37X 262 262 262
A 47X 261 261 261
YT 57 IX(BAL B) - 108 270
HZE7|X| 9 9 9
§+=?7 FAZALA 1,216 1,324 1,486
LNG Hold 120 140 140
%!%E iy [EVN 73 93 133
0j2= =20t LNG o= E{O|g - 80 80
SAKET - 43 86
S 0| 2o - 20 20
DIzt A 193 376 459
= 1,409 1,700 1,945

A2 MRS HREE(2023), pp. 18-20. KAt MEH
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(28 3-20) S=7tASAL| MATIA SEAIE(2022H & 7IF)

© rxosas

e E

2 §1N

5.

egm (o] © BormaALEs
‘ Y — OIFEA AU W) HEBALVS)
W) & > — g @ uzaNANNAL (@ Eews B0
% 8 99239901 288
e SN BN ® m= o

X SHR7IAZAL M2 MO IA ZEaH|

ro

B (ZMQ: 2023.7.23)
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7V\EL A JIE Fof A=Y =5, A<t tiy] =< H|Fo] vj%
2 F5oltt. et & A4 TtARK BlEREL 9ol 3ot
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NAAPNEE 25 FUY AR FYBEFS AL 2Y 752
9o RAAGAAY FRE WAE S BEAARHWS AETEO
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o, Ao et g

ZtGI:j0+]~1)(tGT .................. [/}Jl 3-9]

o714z 719) ket S, x0Tk 17]9] el Pt
9IXI3t FhAaA ] §goltt,

oheh, 447kA0 AAtak AR SR E40] Aolat £5440
T zpo|7} 9tk wrEkA LPG quw\]ﬂl} LNG AAA LS Z17to] Hisg
AAEI T HARAE)S BRalo Baglon, A et 2

ZIGI: ko"'kl)(zPGT_'— kzX'ZNGT .................. [/}_} 3_10]

oA7)A XPOTSh XNOTE 27} 17]9] Selvtet Wkl NG A97EA
A gulot W7k A ot
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RE =5 052 uxst 03

(& 3-8) I 20223 7tA7 U= SH

=)
N
[>
o
oz
=
X
ol
ol

" werme

oz | TEE 2(2352')% g yoa HOITIA 7A 7

QI 28,301 240 1,687 1,827

HER- X 26,639 200 1,632 1,732
CiA 1,928 74 - 74
Hy 9,090 - 547 547
Eoa 7,504 152 333 485

Opbt 17,581 - 1,195 1,195
24t 4,476 270 - 270

SAt 8,148 - 1,190 1,190

A 104,168 936 6,384 7,320

A2: sHREMEFHEAAH (Port-MIS)H(ZAL: 2023.12.4.); E1(ZHAL: 2023.8.14.); SKItA(ZAH
: 2023.12.4.); SFEIATANAMY: 2023.5.24.) EHO|X| &1, KKt K4=H

9] RS Aol AGAES 2 YU FAE e R 1HAZ 4%
oto] BAgon, Anghs 7 it HE/S W a7t IA B
P AQJstgiet. 194 A3t SARF9] oAt 7H 3 A Yehd A 2R
om 207 Azt djikgoe] 7Y AA vehd Zh dAlo A A okt
3TA A3t SAgol 7P 3A YErk o, AR AT A 4%741
ANA 5% oy QAo E0lQ= Fu] 7t EolE0] 2Ago] F
=2 S A Wﬁ} Hel-g21g, FFY, vk, 24 ﬁc} 5
N Bk AT o kel His) el AR E ] 494 BEES A
&30 BASH A 202299 QAH80] 2.5% o|HE Ut

{

é."g
o
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T 3-9) ZU LNG MIAIM S8 2 MY
7= 12 221 3E 255

O|X IHEH.CIX|
O|X| IHEH.CIX| o L, o1t ol,
= O~T1 Ol —

A m
B CHAL o, o=t =, o= 2 1}of [])I\_}'
TN O e e o ma B mE pe O, Lo oo i)
o opelisy ozl g AEASL
56, oL, =Y
s | HROA | HROA | BEGA cH(4-A)
= jos-e) | /oEeB) | /UHEGB) | /OHEG-D)

Rl AAEAKXIRIE(2023), pp. 18-20, KX} KEHA

(& 3-10) Q2|Li2t 7HAR EYAST AR S5 S 21 Q9
f

B2 s | BEQR ¢ UM Z¥ oz R’ xHR?
A -889.5 = 355.8 -2.5
MRUA XF *x
agy | 03 13 47" 000 09998 | 0.9993
MOATIA K&
ﬁgHT—gﬁ" 154 | 02 | 765
1 *= p-value .05, **= p-value .01, ***&= p-value ( .0012 /03t

INEESPSIN RSS!

ohel, gAaFE o 7h7] ARt IOlA LNGE &7t STkl jigtk
Yol sofutdA Euld E‘”leol Hsg 7}—*401 EoF AR B
ggo] 9% A0 HQth E3 ING U57IA7F JA3 T4kt

U
AZo] AH] tiH] W2 A9¥} LNG 78ks= B]—%, 712 LNG 519
ZF A5 S3 By 27} v Waesh Aoz Helth



H3-11) 4HH B2 F 21t

HRlL M E %

= A0|2 =5 &
QI 28,801 28,561 =240 -0.8
HE -G 26,639 26,900 261 1.0
Y 7,504 7,345 -159 -2.1
Ot 17,581 17,609 28 0.2
=4t 4,476 4,586 109 2.4
X2 HSSEHEAIAL(Port-MIS)(ZAY: 2023.12.4.), KXt A&H
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a7F QFE A 1A, 3 AE 7149 A A5F 1E5Es 5 1
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2 25 528 DEst 04

(37 4-1) LY 22 Yk x0|
crol: M E
2019 2020 2021 2022
A3 A S|(ZAMY: 2023.4.25.), XXt HEH
(O3 4-2) =4 2 =3 0|
crol: M E
20,000
78,000
76,000
74,000
72,000
2019 2020 2021 2022

H3|(ZA: 2023.4.25.), KX} KHEHA

1) MA =7 S

2022¢ AlA 27F BARFL 189 8,5039F E0 & 20214(199 6,233
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o E) div] 3.9% ZARCH 201849 o]& AHPH 0.8% —7};34 7%
AAFEFS] AuFAQl S0l 2019 HE FFZQl =AE HH o, 2021

doll 4% 37 Ut 20219901 iiﬂr194 717<1£ﬂr?n il
A7 APARIY] a7t Sk Aitgol Ad &7 oiH] 18.3%

7t vl= g RI=(17.8%), %_‘%(14 9%) & W& =7t 27 At

Z7kt H 27 AL 2o 20224 712 A AA YA
F] 54.0%F AT hetRl=E Aﬂﬁﬂ 6919 24 A=2or 20224
06,5807 B ARSI, o= A AlA B F 3.5%° sfdEtet.19

(2 4-3) MA = Btz 0|

He A E
0.0
19.5

18.5
19.0 18.8 188 188
18.5 183
17.5

2018 2019 2020 2021 2022

Xt=: World steel association(2023), pp. 7-8, XAt X{&HY

(B 4-1) 2018 T2 M0 2 HIS
CHOl: OLE 9

29| =27t e, HIZ
1 = 101,796 54.0
2 QI 12,507 6.6
3 U= 8,924 4.7
4 o= 8,054 4.3
5 A0 7,147 3.8
6 Chetel= 6,586 3.5
7 =Y 3,685 2.0

19) World steel association(2023), pp. 7-8.
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Y 25% 052y s 04

29| 27t Mhrg HIZ
8 EEET 3513 1.9
9 I=Fes) 3,396 1.8
10 ozt 3,059 1.6
- el 29,836 15.8

Kt=: World steel association(2023), pp. 7-8, KAt =t

2) MAl EX AHIZ =M R F7HE HIS

2021 A AlA BA AHF 189 3,9057 ECo&, AW tiH] 2.9%

Z7FeH 20174 o|F A¥d 2.9% S/ 3Tt AlA E7 *Hl% A=

ARt S7HAE UEtaL Qlon, ZATHFALA(POSRDY Mol o
29 AA B AvF 7R AR Aste] 20504 71 239 514 i
S 71EY Foz YERTH0) A 4u7t M gL ke FRoR
20214 71& 99 5204ﬂ E2 aHsto] A AlA AnFe] 51.8% HlS=
ARk, detl=o] A 59 A aHl=o®, A AlA 4H[FY 3.0%

291 5,604% & A]—%QEI:},ZI)

(Od 4-4) HA| 2 LH1F 0|

o
40
12
rm

15.0
185
18.0
175

17.0
165
16.0
155

150
2017 2018 2019 2021

Xt=: World steel association(2023), pp. 16-17, XXt X{EH

20) TATHFAT (2019, HMY: 2023.12.4))
21) World steel association(2023), pp. 16-17.
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(8 4-2) 20213 =718 HIf AHH L HIF
HeLBHE, %
=9 =7} 2H|E HiS
1 3= 95,204 51.8
2 ol 10,623 5.8
3 o= 9,709 5.3
4 U= 5,741 3.1
5 oistal= 5,604 3.0
6 Z{A|Ot 4,392 2.4
7 =Y 3,634 1.9
8 CE 3,338 1.8
9 O|Ef2/0f 2,662 1.4
10 e 2,634 1.4
- a9 40,464 22.0
Kt&: World steel association(2023), pp. 16-17.
H2d &Hxy 2s2F o=23 Xct
1. 01' Eoi 7“0
7E A7) FREEF ASuFoIL 7 Puo SHS Fa 2AL
A gk, FQ A7AA YA FuE To2 FEcto] 9, &, Add
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2013~2022d A=RES 453, s Hlgo] 24 W] A 28
g S doka 7pgsiele. 718 R@olA E-8H dHlolH+= THS Markit®]
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- T HE + B HZEHRL
AMA H SUSSY HBER/T 22 5.27 3.40
2MA EX HAESH HBER/T 22 8.38 4.07
MIA MEr A2 HEG/T 22 61.99 20.19
oL MeF AXS HeEG/T 22 21.51 6.59
GDP ¥ 22 1,344.84 433.79
MY AgitoH P! 22 45.98 19.82
Az 2t R ZEAA(Port-MIS)(ZAY: 2023.12.4.); Clarksons Research(ZA4Y:
2023.7.13.); IHS Markit(4A42!: 2023.12.18.), XX} "=

Clarksons Research A& 5 A5H A|A Avt AxHF AFE -2
wet A dRas dEehd 2000~2021L% ASE =Y dxEE AN
= AUtk 2 22 G/TY Adtolgte AFof wet AMSE= A7
AlE 27 54 Hlgo| 2. AR §A, d3AM, AgelHA,
LNGA9 39 1G/TZ & 260~266kg2] A73A7t BY=E v, =
A, FA G984 A st AH|(FPSO) 59 Aoll= 1G/TS 350kg
o] Y= AA7} FdHrh < 4—4>% A AT4(2013)9] AEE FRA
F9 929E vEdi, 2t o T U A2 dEHE Folo]
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amY AP SUBE A # ik
(B 4-0) H3Y 3T Y 287 £ 20
=Rl kg/GT

85 o N &
e 243 22 265
el 240 21 261
0| 237 23 260
LNG 242 24 266
LPG 292 42 334
gy 325 28 353
FPSO 401 44 445
7[Et 235 23 258
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(B 4-5) 21 2USSY 0I57t
£of: R/T
oz Azt N HUT EUY BH | TP Mo o
2012 9,449,844 2,662,928 2,689,953
2013 9,417,678 3,040,351 3,622,095
2014 9,792,966 3,432,890 4,273,768
2015 9,270,385 3,926,048 4,802,724
2016 9,652,698 4,230,260 4,734,612
2017 8,864,956 4,361,615 3,861,985
2018 7,369,103 4,592,874 3,666,187
2019 9,899,967 4,760,021 4,051,219
2020 8,668,138 4,869,311 4,319,083
2021 6,567,711 5,008,193 4,395,538
ISEEHPSIN RSS!
(B 4-6) 21 HOI2S 015
TIL: R/T
H Azt Y S Y ZMY MMl DY
2012 12,149,797 8,999,101 9,020,473
2013 11,582,402 7,143,660 9,254,998
2014 12,312,212 7,167,771 9,401,148
2015 15,133,721 7,713,821 9,695,444
2016 14,849,328 8,059,851 9,034,954
2017 8,982,556 7,889,259 6,828,151
2018 7,560,473 7,891,333 5,835,284
2019 11,955,229 7,938,282 6,255,470
2020 11,808,400 7,679,469 6,372,685
2021 8,527,905 7,747,339 6,217,459

INF=MPSINESEH|
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(O3 4-6) X = H AA=SE F0](2000~2021H)
ool R/T
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10,000,000
8,000,000
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o o o oo 9 g o

REARRERRERRA

Z: 9| 12 B 2SS, 0F2f 1Y2 HHf HISEY 20|12 Lj
A2 L RBFAAIRH Port-M : 4)

2021 e————

(H 4-7)T} (F 4-8)2 10-fold XAHZ 2 &E RMSEQF MAPES £3
AESAHGEE AET Aijolth. WA, SUETHS A A FYF 2
Fo] A At mPrT RMSE 7|1&C2E 46,733, MAPE 7|&
1.1%p #AA2AIA A58 4F FHEAS. AX=EFFY FF, 24
A7 4% 2382 2AY BAH 2P Blus] RMSE 7|€2&2&
24,790 &3O, MAPE 7|22 E 1.8%p FAAZl ZoE Yett
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MAPE

RMSE
4,786,895
4,833,628

60
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53.6
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SEolle AlA AxdAw, 238LF, T U, o] vz &8
ot gALGOIM 24 e @Y e FASUNS i FofokAE, 74
SHHe T 2 JUEATE EAGH V1€ ASEZNM HSAES
2-& Al tssAAel =4 Yehd WeE Aste e S 2AE
sf2sta Utk 2y ole EAl E5Fe & dcte add A ¥
T 5 GFE AAsks 2HE 7PHEH ol Wt PCA, XGBooste} &
< Y Ege 2ot g 2AE AMAdstauAt et

1) 24 HolH

B4 o2& JYAHE Port-MISOIA Algdshs A4 E52] 1994
WRE 20228749 291, +EE5TH [HS-Markito| Al Al5-5h= T4
ANZBA M, S AFEI Y 2T ARE L8tk 8
AA AA AT R = FFY, LAY, v, BAN, AT, B -
Aeisto], oA A $R84H19] E4o] o

~
2

_?L
S =
o B

o
A S22 AR, ANY, 1Y gAY, 23EE AgAT (# 4-9)

2 3 7|=SHY
e (=84 =+ I BEHA
U MY X4 (2015=1) 29 0.76 0.29
= U ES 29 1286.38 | 343.07
=4 o7 a0t o 29 48.97 1.98
=Lj 744 GDP 4o g 29 110.78 10.36
=L HIZE GDP CRER 29 392.32 154.53
X2 S NSEHBAIAPort-MIS)ZAY: 2023.12.4); IHS Markit(ZA42: 2023.12.18.); 3=
=28 5|(ZMY: 2023.4.25), A KR
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HiY 252 0228 1535t 04

H4-10) U £S5 22 S U 7|ZSY

i e BE 5 Tt BEHR
AHA JMEL X4 (2015=100) 29 87.6 15.3
S= U= o {0t 29 38120.53 25730.42
=] /g 29 1100.72 145.14

U EZAY £ 29 55161.65 = 13070.94

Az 2SS EE "EMAE“(POFT MIS)(ZMQ: 2023.12.4.); IHS Markit(ZAY: 2023.12.18.); $+=
474545|(ZAMQ: 2023.4.25.), KX AR

U
)
i)
tol

2) 2 24

T8 FA7AA dA FH FA=ETFH
E@h} XGboost EOH:% 83

-
N
o
O
t
e}
N
fjo
(¢]
=O£
~
@)
=

_\1
-
(@)
>
i
o Ik
i)
ot
fin)

1“‘ eoleta) v ﬁﬂlﬂiﬂr HEdo] w2 W8T S Sl XGboostE
A3 cSES wolalAk o

w

) Bz

p L
o
ol

AP35 AR, PCA ¥, XGBoost & B3l 2013~2022d F8
AAA GA Fute] AT F2 FUY| pEEEFE 5T
e (F 4-1D, (E 4-12)9% 20 $A=TY 35 AAke] M4
oM FAIE Hol=tl, o2t ¥t XGBoost L HEA W
A, PCA 23 AL E}A a7 wheek Ao 2 UERT.
I $EETFE e BYOIA SRt Ha FAIE Hole AARe ¥

el

o |
rsh v mﬁ
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-

H4-11) 2 HUAUA X ot +U2SH 0ISak Hlu
£el: R/T
= ATk M3 HEH PCA 2% XGBoost 23
2013 | 22,492,943 26,534,240 27,200,882 20,837,488
2014 | 25,159,277 25,959,237 29,651,870 21,863,658
2015 | 18,959,824 25,727,910 30,399,682 22,561,926
2016 | 21,204,142 25,226,932 27,627,140 18,714,262
2017 | 18,132,463 25,307,464 27,435,303 19,952,176
2018 | 13,966,893 24,695,948 21,489,628 17,769,378

2019 15,031,711 23,451,525 15,772,626 13,893,476
2020 10,204,839 22,602,914 17,273,012 14,013,392
2021 12,505,356 22,391,684 14,998,185 9,746,284
2022 12,095,171 21,595,736 16,162,592 11,321,224

=PSRN

-

H4-12) 2 a8 M 525 0ISat Hlw
oL R/T
(S ATk MY HEH PCA 2% XGBoost 28
2013 25,660,647 24,385,432 25,387,435 27,467,168
2014 28,455,650 27,341,827 27,410,418 27,417,996
2015 28,646,119 26,673,180 28,215,601 28,325,104
2016 28,053,983 26,452,746 29,053,866 26,473,214
2017 27,983,083 27,957,292 29,921,422 28,607,344
2018 25,509,330 28,711,619 30,159,601 27,988,870
2019 25,879,189 27,739,446 28,839,907 25,551,020
2020 24,672,630 25,364,869 26,404,314 25,656,756
2021 23,674,374 26,975,749 26,657,849 25,554,690
2022 24,180,420 24,459,342 22,710,882 23,674,766
INE=MPSINESES]
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(E 4-13)T (X 4-14°14E= 10-fold DRSS %6}1 RMSE®}
MAPEE 4Fgsto] dSALL S ARttt +UE5F2] %, XGBoost
o] APIARLY, PCA EF Hlws| MAPE 7|& 22t 36.5%p,
20.0%p $2 932 Bt $EE5Z9] MAPEE XGBoost Z@o] A
P AL FHET} 1.4%p, PCA ZFETE 7.2%p A4A| gl 5= A
At E3h 2FAPAAFES 7IE0R T 9 %%QHE%A FEE5T 9
SRYLTL 5.9%=2 o] I AL FRIT 5= A F8 FHAAA

A gt £AEFETH 8 FU Y 25T BF XGBoost ZFO|
7P 4% A0E Rl

H 4-13) £ HZYUAN YUK 2 HY +USSY 2 ¥s5 HIL

2y RMSE MAPE
M2 7,374,097 52.7
PCAZY 5,825,830 36.2
XGboost 2 2,514,506 16.2

INERPSINE X

H4-14) 29 YUt M 225 239 ds |
3 RMSE MAPE
M A2 1,532,409 5.9
PCA 2 3,075,526 11.7
XGboost 2 1,154,803 45

NSRSV RSS!
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&oto] Rerdo 282 5
o vt Sl it wiFelt. 2018
S AAWO 202382

=412
o=y

m sk TR
Hjrhn e ZEee %zﬂ w7 HHl 9.1%
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8594’ A% 1,261% s Age), vtk 4 9 A 4 o
st AAof wet Q15 201649 6,350% £ 7|ERY A= R E5F0]
20179 Ad di8] 35% 74, 2018W 51%, 20199 56% HAsHHA
2020490l 8759 EZ 7|1E3

(#5-1) AEE HIORY S5 AZZL HIS
Sl Hm, %
Ha 2018 | 2019 2020 2021 2022 = 2023
HICH2e} S5 A | 21,200 21,600 19,400 17,775 15690 = 12,608
A B2 A=Y 231,770 253,045 234,773 242,891 249,205 238,987
HIS 9.1 8.5 8.3 7.3 6.3 53

X2 ZENEL(2018~2023) SXLSHIE! X2, KMXF KA

(23 6-1) A8 2 = ST A

HR M E %

6000 - 22 2SS 1S

-o- TUE

F0s

TUE (%)

- Q0

r-0.5

2012 2014 2020 2022

XE: siReE S HEAA—(Port-MIS)(ZAY: 2023.12.4.), XAt &

2) HiCt=ed xF At

(19 5-20] ekt Qo] A4 A2 As) A% @ EEZolA AT
sehmelt QAFOR Nl ol A2olA et me B
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A3 A 7140 HEsHA Het 20179 vittd 35 £4 FH o]%
Mg FEd 2 7HE2 A3 Ag ofd 1 19 434 ool A z{F Al
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st v SEAIEEe] Eoie ey 1t 17*9} A5 37t A
A 9 oHlSY W= QI T HlFo] ALH R FAsk Qlrt. 2022
9 109 I 3T == AL A Aol “415 5717 W= Eof
20229 A-Y 2 E5Tol A9 il 19.4% e 202349 74
7I& A9 F7] di¥] 89.0% A4S 715 Soltt. old dHAE= SE =
A= AT 1,918%n'e] vitRe AHF oFAE A7, HE AH e
A FolAet 2| S4dA| 9 vhdo] A3 25 AF 37h Zloqﬂ"’
Utt.28) AR Y] QAHA = 20239 JNAA Y vt FHAE
5447l A 20279 6439 R SV Ae ARG 2023% 7XP
AT 7I2AI0A Eorgof A= ofF] wA|so|tt,

—_

2. =9 MM S

1) MA Zef =5 g

=A ZA HE Y EZ(GAIN, Global Aggregates Information
Network)i= 2021 AlAl 2 BArgS 4430 Eo= F43on o]
20209 =41 4229 EoJlA 4.9% F7FsE =x]0]t}.29) AlA 19 e
ARl S Wil 419 9] BE ikttt B £=8+= Q4%
AR FAZE om 20509714 A AlA Q15E7F °F 1009 Holl € A
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R

39t

Rz A

i
<t
)

7HA|

g a1

2) 2

<f)

ol 5"Wa#HI} XGboost &

§]_
=

5190, XGboost 2L EAEA AT E Qo] R(version 4.1.3)9]

Q.
o

=
=

I 371 Ed

=}
L=

5}H T XGboost

Q.
(¢}

Ak
7IMo2 I YAE HAE(Gradient boosting) &l

=
=

‘xgboost” T7|A]

GBM(Gradient Boosting

go

st
=
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Machine) 7|y} H|wste] S WAJsr] s HEo] FFs}
(regularized)& &&3ttt= o

E7F HEY PR o &

2 B4l A= XGboost ©@ 9| izt
UEHYE= max.depth=322 X5} oH,
< A&t E3 2Y9 e
52 Z8olth EIFAEY, D<ol BH 2T, XGboost B3 7+
OH 10719] E4& dHlolglet A5-E HolgE Adsiilen, 7 £38
Aol 25 E 24 &A= AAIRtat vlwsto] RMSEQH MAPEE A4t
Skainh. 7IeREA o] A A, g, ElEEE, MDF 5 Yl 7H #5
o s 2zt =89 F5& FHotoH, Bg9 452 F5E 9
< At g2 71208 Brloleltt.

B FoIA U7l Hd ol
F9HE38l4== nrounds=10
3171 943 10-Fold @A

_5‘.:

Nl

Al 7HA] ZE o2 2018~20274¢ 717t ¥E E VIEHEAY] Y% A
gt dde el (B 6-10) B (R 6-11) J%%_E} g2 7IZtelA 21
2ARFL STo] WslS Hhdalx] Eo 4TS BYoD] theolE
BF#HT XGboost &L AjA oz AA gt ZASH e K E
3] XGboost 29| - & HlolE9] 7|7to] Fofd=E dSgto
AAGl 7 AE AIE YERH.

—_
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(B 6-10) g5 4T 052t
o9l Hm®

il Az EIFMZY | HE0|ZHAZY XGboost

2018 3,030 3,727 3,743 3,486

2019 2,616 3,692 3,493 2,941

2020 2,669 3,647 3,081 2,555

2021 3,033 3,607 2,771 2,640

2022 2,644 3,576 2,773 2,863

2023 2,635 3,650 2,782 2,615

2024 2,625 3,527 2,771 2,626

2025 2,615 3,506 2,634 2,611

2026 2,605 3,487 2,625 2,603

2027 2,596 3,469 2,615 2,586
INE=HPSIN RS YS]

(B 6-11) 7|EtSIHS] 2 tSat Hlw
Ero): Fm?

ol AT BIFMEY | SR0|SLHARY XGboost

2018 6,010 4,869 5,351 4,963

2019 5,281 4,965 5,717 5,464

2020 5,024 4,993 5,717 5,037

2021 5,291 5,013 5,408 4,879

2022 4,711 5,037 5,184 5,042

2023 4,652 5,054 5,006 4,633

2024 4,593 5,067 4,885 4,586

2025 4,549 5,076 4,653 4,558

2026 4,474 5,082 4,599 4,440

2027 4414 5,087 4,539 4,382
INF=MPSINESEH|

i-Fold TAASE B8 R0 4% 24Aa= theel (E 6-12)
o} (& 6-13)°] 89F=o] Qt}. B0l sHFE P XGboost EF
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RMSES} MAPEZ} 712 2EQ] 2N RFET ZA Y Z39] o
STt P A2E YT MAPES 7|RHeE 2E9 A5 /A
AEE UEH, 7P dl&=o] &2 22 & U'hd XGboost 232 7]
&9 i:ﬁ*ﬂﬁd ] 959 F9 Q4SS 27.2%p, 7IEHEAS] H$
5.9%p HAAAZ] 2R YERyt,

lo (b

H6-12) g5 524 239 ds Hlw
ke RMSE MAPE
EIFNEH 872.0 32.6
He0|sSHAEH 274.2 9.9
XGboost 154.3 5.4
INE=MPSIN RSN
B 6-13) 7|Et5H +584 26O 45 H|w
o3 RMSE MAPE
2IFNEH 4775 9.7
A0S HADH 337.7 6.7
XGboost 208.6 3.8
YN =HPRVN RS
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H1E 2he PzMe! S5

1) 2 YT A0

2022 HEl=e] 1909 AZb =5 (B VIEs ) AaHlgS
64.7kgo 2 AW tiH] 0.5% AAHTE B AHFS 56.7kg 2 A oy
0.4% A2 om 7|e &H|F2 8.0kg2z MY

19924 124.8kg9] At =2o|t}, 2022 A& U 27 A|Z HofofA] &
ASFE AEHT 1.7% 5715k 69%F 1,42258 7|53t} o] oAM=
g7 ARUL 26.8%, 718 AAHE 7 9 2EAE ARYZ 20.9%, 5
F AR 17.6%, L1 718 4& 7HE ARl 9.3%F AFAshH, 7]
B TE7FSE Aol AFIA FEoll A A oF 74.5%F AFARH
1999 A7F G Ang2 A A9l AR XFE o] gloH AR &

46) EA4F(2023), pp. 1-2.
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oFe 7138 2 ARg FRFE TEEE o] Exolch

(I8 7-1) A=E 1213 AT S5 AH[FH(1982~2022H)

rl
A

kg
200.0 A = J|EfSIAHE

100.0
12.9

1982 1987 1992 1997 2002 2007 2012 2017 2022

Xz 8A48(2023), p. 2.

2) X|9E BjgtE - HIES

(02a!
>
x
d0
Ral
0
=
=
>
orr
W)

Y, AW 8y tiF 53 22 FESHES AR U HiFAtE AR
AFEE7] o] F siEAE @ AR BabsE RS Thetetyl
o Y sfdAtE 3L AARES 7270(22,493MT), AR 2871
(9,087MT), 718} 1270(693MT) 5 112714AE HA| YA L 32 273MT/
dolr}, HigAtE 342 AEQ17D 71 wWol E£X51a Sl= A0 R T
of=ct.

rlr

148



Al

H7-1) M= SRS Ald /IR & gisE

=< -

TRl 70, MT/Y

Atz 33| SeME 7|Et A HIZ (%)
HA AHA} AHAF AHAF AHAF AHAF
3ys S5 B S5 BEs SN 3R S5 s oL
o5 o5 o5 o5 o5
43 1 300 2 600 1 2 4 902 | 3.6 2.8
47| 8 3,214 6 | 2014 3 111 17 530 | 15.2 | 16.5
4 6 1,600 4 1,438 2 270 12 | 338  10.7 | 10.3
45 5 2,290 2 750 - - 7 3040 | 6.3 94
Ch=t 1 330 1 300 - - 2 630 1.8 | 2.0
o 1 480 - - - - 1 480 | 0.9 1.5
st 1 330 1 60 - - 2 390 1.8 1.2
ME - - - - 1 100 1 100 | 09 | 03
= 1 300 1 300 - - 2 600 1.8 1.9
o1 9 3,980 - - - - 9 390 8.0 | 12.3
e 2 230 2 1,040 | - - 4 1,270 | 3.6 3.9
= 17 | 4,939 3 1,19 1 80 21 16214 | 18.8 | 19.3
K= 2 195 1 320 - - 3 515 2.7 1.6
=] 10 | 2,671 4 620 3 100 17 1 3391 | 15.2 | 10.5
55 8 1,634 1 450 1 30 10 2114 89 | 6.6
st
= 16 | 5,046 | 10 3168 2 270 28 | 8483 | 25.0 | 26.3
e
A 72 243 28 | 9087 | 12 693 | 112 | 228 | 100 @ 100
K& SR #E1(2020), AEHZH(EHH), p. 160.

SHolle deAE®, AAREotd®, RAAIE®, @dFAL CTAILAT
&, AR, @3td 7709 AZAPE A, £42 A=l 107171
wEEO] ot =Y AlRSEL At § WAL 3029MTE F4H
ot
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(B 7-2) T2 MZ3H AL 21X ¥ s
T MT, %
- 12 oAzt
T2 SELX Sk AL AR HIE
ol 2 2,460 738,000 24.5
CHotal= premix 250 75,000 2.5
St H2 530 159,000 5.3
EEN 2 486 145,800 4.8
NESSY
2t H2 960 288,000 9.5
CHdAE Ot HE 600 180,000 6.0
A Opt HE 650 195,000 6.5
Gt g 1,865 559,500 18.5
CIMILH S orAt Hiz2 1,100 330,000 10.9
premix 340 102,000 3.4
oSt 21 Hi=2 400 120,000 4.0
S Bt H2 420 126,000 42
A - - - 3,018,300 100
A& Mzeal(@Me: 2023.3.15.)
3) YT BEY A Mol Q0IEM
Qalye} ko] okm BES 9% ol4to] SBEFOR WX TE

FREsF YR 7S AA JEAOIA i, &

2t HE s o} 3t I A 38 Aol &
9] 7]%of mE A Aol wet F Fo| #SkE 7HAH 7% gt o]
o} Q

[¢]
Qg Thed} gol EEIGT
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7-3) YTAle] o QoI £7Y
E X|
- O
° Yol 20| et =1 S=7129| HS0| Z4et X
ot X27| YR HOE Y= 7Hs
* Qo101 R AH|E Halo Eﬂfﬂf =0z 2
2|Lt=fol E%IEI'.: S5 =25 T2 2H|A} HalE Moy
o 4 S b Sl GlEREY B8
« AR TS YRUDAT|0) FES FE 20102 =L
=8 S5E2 U 0|H &S0[ 7t p 114 CIO|HE HHY
O 7| HY 7ts (IR ME/ B HR
- B29/M2 71242 NS 97|(R-2 HH)ot B2 4
= U, F2 YUX| 71 07 SO et esel
° OlHX| Q09 5= £Q 7t A= NEHC 2 ZelEd /U

i1

T2 | YBMY o ol

1 4358

2 | YBAHZEL)

3 2QUEp}

4 w=/MEIH

5 2597t

6 s

7 71&

8 | HIZ/ARE A 53

Az MAF 2

=2

U= @ AlAL Tl ©E0| =0 EQITIZ A _n_7|.7|./g

L od o Ty

t EHK1|01|'-1XI°BJEOI901I EtZ0|LHHIOIR H2E

OII

o

g
A

o

2(844)0| £2E BN B 57| HZ| Hl0[Ef HS0)
ol2e

YEILOURIAMBDI): TS, MEh NI LS AAINS 2
SIS T3 NS LEUE X142 8 A 1S
Tfet= Hl AR E

1 SEp2| Ot SZOIXIR! S A T2 AN )
A 2GS D|R|= WA YT B2 M 4| HOM £

7|I_|9§ EL_| E-IE,l )\IA| > OF_A_ 01|7<0."‘— III—{I‘IOE 9_}9
57| 85 %= 05

U SQ(YTA[Y)RYE 22 ATHH0| UKD AT R
SE B YASO HIP/ANEE AL £2 R0
o=

=35k

oo

A F716l= AR 2022/23 A& 48
SDA Avo] w2 2022/23 A AlA =& A
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AFFE 279 3,100% 2] o1& Aoz o ddrt. &HF B3 47 A
St AR 279 5,2008F £0] 0|5 2o = %
A
(B 7-4) HA Z2 3
SRl WIkE, %

=7t |12000/01 2010/11/2015/16 2019/20| 2020/21 2021/22 | 2022/23

i 1,846 | 2,213 | 2518 @ 2,680 | 2,725 | 2,795 | 2,731

AHIH 1,861 2,239 | 2,469 | 2,662 | 2,729 = 2,775 | 2,752
= 30.3 20.3 30.0 30.7 29.3 28.6 27.6

2 SIREEANARLY, SHTSAN £3 128 K 13, p. 12

o
202049 o1F AA W GAFE 2% PS5t 24 1Ol W Avjg
o FAT Aoz ushith 30% 2FUS $AE U Auee
2019/2089 403474 E7IISLT HE ) 30% 38 AR
Utk "= FEE(USDA)= 2022/239 U AJAHEE 79 8,100% &, &

v 79 83005 £, A1E& 34.3%0] o}g Aoz Hursialr).

[o

2021/2299] S5R8AES A o] 7.6% S71RE 129 1,50058F E=
71235904 2022/23E00E 4.9% Z4adte] 119 56005 Eof o
A0 & AW L45 AH|EE 2022/23W0E AE(-1.6%) AT
RO g AFEQrt. o]0 2022/23W9] L= A& 2021/229F A
3 25%HE 715 & o= AYEHN

it

Aad
8,800%F £ °o|& AL AYHICH LB|FE 5717 4.4% S71%t 3
97,9008 E& 715 ACE HEHUS.
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(B7-5) 558 +2 ¢ op wt £ o
—| (o]

T2 | =7t | 2000/01 2010/11  2015/16  2019/20 2020/21 | 2021/22 | 2022/23

MARE L 1,845 1 2,213 | 2518 | 2,680 @ 2,725 | 2,795 | 2,731
2 | AH[F | 1,861 2,239 2469 | 2,662 | 2,729 | 2,775 | 2,752
Mog | 30.3 20.3 30.0 30.7 29.3 28.6 27.6
e &M 1845 2213 | 2518 | 2680 2,725 @ 2,795 | 2,731
= | AHE | 1,861 | 2,239 | 2,469 2,662 | 2,729 | 2,775 | 2,752
T | Mug 303 20.3 30.0 30.7 29.3 28.6 27.6
MAZ 1,846 0 2,213 | 2,518 | 2,680 | 2,725 | 2,795 | 2,731
CHE | AHIE | 1,861 | 2,239 | 2,469 2,662 | 2,729 | 2,775 | 2,752
Hos - 303 20.3 30.0 30.7 29.3 28.6 27.6
Z12022/232 MYR|
Az ehasZEMATE, HASSAIY S 128 H 12, p. 12

3) MA =& ME/S=(FOB) 7t S&

2 HE7He Y 5 o) 8.9% SESIRoL S5
o i 22t B 1 el 10.5%, 7.4% A5t goblet A
o] }E &3} vlol AR $aFVIR dFS 5o HEE 71

-

ol
>,
rlr
N
1p
il
pack
|o
fu
)
o
)
=3

)
_V,L

(B7-6) MH S22 HE7HA S

o2

ol g2l/E

HE oy HE SE

T2 2020/21 2021/22 2022.01 2022.12  2023.01 %) CHE(%)

2 203 310 299 276 273 -1.2 -8.9

S5 207 257 238 256 263 2.5 10.5

EH—H:— 482 547 515 542 553 2.2 7.4
Nz SsEEMSTY, ASSAIY S8 2023124 XM 12, p. 8
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4) FQ & IIE FYUEI} #S 0|

o

FE Ut AlEE 2 F2 £Y=2 vE, 2F, AUtz 202249% 29

2tk AW thH] 49.4% ZS3t W 44499 /EL 71=5F9Tt. o]9)
22 9 AW 55 AA2 AA 23 AA=olRt fEuEte] 8

FU=Q v=o E BAFe] A g4t | wE Al wd.

T 7-7) 2022 3% U $UCTHRIER

ool gEi/E
7= |12 |28 |38 |48 |52 |62 | 72 | 8 | 9 |10 | 11E| 128 | =
Oi= | 446 | 440 474 459 | 464 458 496 | 488 524 510 448 | 532 | 478
3% 340 363|360 368 413|401 424 413 413 | 415|459 456 | 402
JHCE | - 477 444 10467 - 478 - B51 | - | 535 430 559
A | 402 | 405 | 432 | 418 | 438 | 445 459 | 439 | 496 454 465 | 471 | 444
Rz ZAN, SIEREEARIS (AU 2023.12.5.)

FelvEts 2 Bab, ol=2dlE Y, n|H o2 HE AlRE S5 E PR
o 1 Ut} 20229 % EEhte] 854 AW k= AEdiE] oF 30%
S71et B 359298/ 7S5k
(B 7-8) 2022U 244 £UTTHAIZR)

cto|: Zre|/=
o 12 2% 3% 4% 5¥ 6% 7Y€ 8¢ 9% 10¥ MY 122 TR
HERR 333 325 323 321 322 322 - - 387 360 322 336 305
,Lir 329 329 323 324 343 347 406 392 382 367 344 336 352

Oj= | 356 360 370 340 357 391 403 400 393 45 - 396|352
Al | 3301329 324 328 306 377 404|393 382 364 388 335|359
Nz MY, SERASATIS -(AMY: 2023.12.5.)
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T2 HeEFY iy &7 7I€2E HSZE 1028 A&t &
£o] o] 6Hdo}t‘r OHFE_E— 4, 34, 2, A9, &5 8 5
& 59 HEZ EREY. & EFHS 99.0% oldo] SUEFFLR &
I HgRFet M}OE AWO] U= OPUP(Olidfz} AR, BE-gRY, 7
AR, SARDAIA & AEdh 121 A8 AREY g7t st
A FEE7] gz 8 +dFgurd %E‘:‘:ii TEoto] Mot Sltt.
A8 38 HER 109 FHAHFS Ao L8, AEE A A%
de A F HFS A AR FECYFS 58 R E8on
qom, A8y Atgg WF Purd- S AT dib] d9YE Agot

Bog 4
NAE 24

[ Aee el s

] t

EEte 1 =4 ¥ ‘ EERE 242 3 ang
‘ gotg A =4 1 ‘ #2567 B2 Fa 4ot Jleg ‘
=9 ¢ @ AL2|2E FA0l1ES) 1 ora hhle @ET A28 BT
e R =A%) E4%) T

Xz shaoia=A7 e (2023), p. 19.

155



=
=

fof 77w o

S

=]
R

i Rgow 7

ol

._O_l

o

._O—l
—_—
jand

Tor

P
o o] o
Ar ojp i
B K N
B = o
b o 2
do N
WS
MwZLt

o%
o
4 om o
W_miz
°° pr 8
ﬁm;r
B4
1_1r
L%J_/n
ﬂﬂé
— o W
W
B
W R ®
T 2
= T
%oﬂ.ﬂ:i
G
EOOTdF
W w9
ol B
o 5% 2

i

"W

<N

156



=2 I 5t

O

o
= —

[N

~ = ) A = o
! o G 80 0 Wy ySs R
[ 1ﬂ_..3uﬂ ,IHUL O“_”_n/__b,n/_ﬂu,1
~ M =% g % P - Hlo o 2 = =
— ..vﬁ_,_m_ﬂ_udl —
: —_— ogy
. : o] B° W o L._duo._ WD X9
) N : EISIEISE
o : T R o oo I
o : Woed i L0
i % PP e
: o] TR WS & oS8
A il o |ollo XN N <2<
o =y U A} : o o
2 Hr K | H|o oo 2 2
o Omﬂz._o,mﬂ vy 0
o o o Ko M 0 oo o ol
I R B Hlmyegee
v 5 Yzfg = iy w®R388%
L BroR e B M moEE A
o o) UQE = % e oo
oo X 0° o o X Mn_uo Wi sg g
_ ] oo o o i K 2SS 88 SH
X — ) OEﬂmo~Dl —~ — O < -
I <7 n LS < N \/_._._87898
aw - — PR oo e o
1_l1_ = 7_7_|H ~o HLO/ |
o > X a2 O =l
o) o = X S o HIHo & & = =
o&olﬁ] ot2+ Tlello & oo o
..ml 1_U__IL,|_ILL.OJZIO_E ﬂwo‘l_/nmm NN AN NN
To ,__.woxo,uﬂ_ﬂwo oﬂli
Mo .zmrmﬂLmN:% mﬂew_m] iolo o= o=
I B o @ a3 Q8L
Me S R0 G H o6 o6 < o5 &
g “Zex® L5
o - JJ o = -
8S ,M.ml,,wO_w__; oﬂ%.ﬁhﬂﬁ H YRS g
N oo B L MW {88888
oy R > d n [BEREERER
50 G RN X do o o]

157

THT A8

o

TAIZEE| HREAR

F

5
i

2 Aed edEeT A9 22 3Md

A=



471M B 1719 deglolw, v AT ARd I FYEET A4

o
o 22 M B, Z+= 719 Ax ARE TEEUES YUttt

5w A2 o) ARg FREYYL TeolSuTEoR
A A Aol AgE Auele] A2 370 WRGES Foto] A AT
NES P SUYBEFS A3

PIA Y.k 141719 A ARG FF SUBEYI, BE UG
99 M 3 BEL 4,5 t+1719] AT ARG TREYYS ©
vdth AFHOE 2T FH AR ARE IT SILERN A=
2 59 A% Fuhd w39 A2 3 WRS Ftel Purd Ao

4
HES I SUBEFS wEeky Sk

(¢)

Re TARY, FEY, 2AGES s deolsdd

b
2]

He g8ste] A E5Fe AYstL o VA e 1719 F=
= 1

b



[4] 7-5]

L et Y;,nﬂ)/%

o~
L

Y, =

7|Er oMt 2% EF ol AT =

A A

s

A=

i)
T

20154 o]

ohjet 249t A

mum
"0

a

3} ARgoR 7
ua} AR E e

ofo

SETAE A o7l Uzt

F59] A oS Al sk A4 ojdS A HEgskA &

s

A 3}

]

b1 9

WAE 83

e

o] ¥ =TT A7

3

159



4 70

o

=

Ll

=

=

H3E g5 =3 O

ofo

0

o

o

tof 373

]

H
s

A FR BEFS 483} ARGOET §ET T

2l

=
=

&=

0|

[¢)

=

=

B ARSEEYTE

HRE
o A

P
T

=

=

st o

A5

SHATE. oo A& A=

o)

st Aot 71E Al=d

Z-_7].
25
23 N

o

3}
=

o

TS

S}
%7}

=

§]
o

ol
nr
W

To?

A

,_ao

o

a
A

ol

o]
160



A

L

T

o] 5]
Hgol g ARG FT BF

L

| .

st

o

ik

=.
=

A&(Z )

H

3

)

A= Y

A

3 2.

t719]
4 SUETF AA(Y, )Y Batgt

o

=

b ot
B+=

°

o
T

O
=

0.96~0.99%
nch

1
A&H 02 7)E AR

T

@9

]

T=
s

ieh

(o]

o

234

bl

4
L A7 viekAbE A2

As

o
ll:.".;’:’\:'

o
iy

~~

__OL
Ul

o]

ol

10

o] 2%

Lo
o =

il

L
T

Zapo| U U] wet A

—
o T

Q o
Q)

)
i

E]_e
~
%
el
m

oh]

=]

IR

=

2%

I

o m=t 9

=59
o

3L

7
2790l EoHit. ol 9

0

ol Aleg &

el ool 4

=0 °

sla

L
L

o

8.

15

o]

gHe A

A

5
o1
o
=
i

o|J
ol

4
s

wjr
ol

161

S 59 AR

=
L

L

79t AEA 2

HoA A

= &g 7Fssitt.



gl
9.1
16

E

=

ARz 4

h 8y

St

e}

421
49.8

23
23

=1
o

3
kg

ARAF, 107 =FaHZ)l

r =
— T

(BE7-10) A28 &= 25

2t AAREEY = @b dFS vAE 2RAGAETE ZAR7E BDI)
Fe 4Hl5k

(# 7-1003 2ot 2759 99%7t +Ud=sFU = 25T

N % ol )

o o O < g B 5 |8 il

5 @ © o M owr 3 B 2 |3 =

~ N o %M%mﬂi = © ﬂ

B8R o - | n)

R T

> F LT o ¥ g —

< o W L N om W S oy

IR o B o T E RS °

© 38 W oE g gy B <+

~N - ,_nHo,ﬂlﬂo_u.g m._o o

g IO s e N RS o

SEReYg BRI T

'~ o ,uw.ﬁA =0

m m m e = | ) " O %o

NS VI RSO %

Ao XN 90«8 <

B oo o LS -

TR My M| ¥S Cle

il T & ~ @ 3 5

W u S T Rwm N o | °

T 2o = of M@ R o ML Do ~

m R T A <

— d i

_/Umwmuo HL © @ K| o° o}J

K N oo Moo T 1 T

Lizefe T B 3

5| Wa%ﬁﬂ%nﬂ o z

T ok 5l % 30 =

SIS %Wg%u%% SlElrE X

ICA R S ) wE®
R ° B do ™ H <K

Aob7] 2ol oA 7HA 8 AE

o] o]

A
~

L

oul &

1

1

ot}

How

162



% ooj&E 8% Y RYAE RdS 5o NHEEY F/EE ATt
Aot HAlHY gEE F ol WY ZHAEE JAEZURE 7|49t
O g YAE 7|Hog Uust e FUt Ak EAo] vt 7+ A nd
FREE= (O9 7-3)3 2. B4 A7 1909 SHAHRMO)0] AHed
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