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AIRCIS(EtEEFHEAIAH]): Air Cargo Information System
AIS(MEIRFSAIHAIAE]): Automatic Identification System
AMP(SMT RIS HR|): Alternative Maritime Power

ARIMAXRE |81 H=M0|S5Hat): Auto Regressive Intergrated Moving Average
BPA(SAFSAIZAD: Busan Port Authority

ECA(HIE-AIGHS): Emission Control Area

IMF(=2XIE3}+7|2): International Monetary Fund

IMO(ZHIBHALZ|T1): International Maritime Organization
LPI(EFd2tX|=): Logistics Performance Index

LSTM(ZE7| 2 2]): Long Short-Term Memory

POMS(EIZIAEE RAIZZAAH]): Port Facility Management System

PORT-MISGHREtEF M EA|AH]: Port-Managment Information System

RFECV(uAt R5M HALS S8t X7 715 XMAH): Recursive Feature Elimination
with Cross Validation

RNN@EEAMALY: Recurrent Neural Network

UNCTAD(SAMZAINLS|9]): United Nations Conference on Trade and
Development

VTS(oHA S ZHHIAIAED: Vessel Traffic Service System
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EXECUTIVE SUMMARY

1. Purpose

= This study aims to present specific measures to establish a
big-data platform to support policy decision-making to
secure grounds and necessity for policy establishment in the

stage of formulating a policy in the port sector.

- The port sector serves as an important connecting link in
national logistics as well as global supply chains. The
introduction of big data and big data analysis methodologies in
the stage of policy establishment secures timeliness and

accuracy of relevant policies.

- This study reviewed decision-making methodologies in the stage
of policy establishment as well as cases of formulating big
data-based policies in other industries. Through these efforts,
this study highlights the necessity for the introduction of a big
data platform to support policy decision-making in the port

sector.

- With the analyses of major indicators utilized in the stage of
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policy establishment in the port sector and application of big
data analysis methodologies, this study extracted the
applicability of big data in establishing policies in the port

sector.

This study proposed the necessity for connecting a variety
of domestic and foreign ports and logistics systems already

established as well as specific measures.

2. Methodology and Features

1) Methodology

xii

= Utilizing reviews of domestic and foreign literature and

preceding studies, this study looked into the concept and
methodologies of policy decision-making, cases of big

data-based policy decision-making and methodologies.

In order to analyze major indicators of policy
decision-making in the port sector potentially utilizing big
data, this study carried out literature review of existing
policy reports such as the Basic Port Development Plan and

academic materials.

Methodologies such as time-series analysis, machine
learning and deep learning were applied to review the
applicability of big data analysis methodologies in estimating

port traffic as well as the emission of air pollution at ports.



EXECUTIVE SUMMARY

= Literature review and Internet data were utilized to find
characteristics and collection items of data systems relevant
to domestic and foreign ports and logistics applicable to
establish a big data platform for supporting policy

decision-making in the port industry.

2) Features

= With technologies of the 4th Industrial Revolution such as
Al and big data spreading to all industries, a variety of sectors
including transportation, health and medical care are
starting to establish policies based on the result of big data

analysis.

= Based on the review of collection items and connectability
to data systems ((PORT-MIS, AIS, VTS etc.) scattered and
established in the port sector, this study proposes the

possibility for the construction of a big data system.

= Major indicators for establishing policies in the port sector
were examined by applying big data analysis methodologies
such as machine learning and deep learning, confirming the

possibility to introduce big data analysis methodologies.

= By reviewing data systems that collect data pertaining to
domestic and foreign ports and logistics, this study examined
connecting targets in establishing a big data platform to

support policy decision-making in the port sector.
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{Summary) Specific research content and methodologies

ication

Chap. 1

Introduction

Chap. 2
Big data-based policy
decision-making

Chap. 3
Applicability of big data in
policy decision-making in

ports

Methodology

Chap. 4 Survey on the consiruction status of .
Measures to establish a domestic and foreign logistics data systems. mdm“
big data platform to SUgiest MeasUres 10 connect With port- . mm"’“‘m‘
support policy decision- refated data and big data utlization . o o
making measwres Analysts of preceding
IPresent improvement measures for laws
Chap. 5 and sysems for the consiructon ofabg
Conclusion and policy * Conclusion and policy <tk data platform to support . th exper
suggestion 1
impiications

3. Results

1) Summary

= Referring to work performed by a government, a policy can
be defined as a set of activities of government having impact
on the public, or decisions and plans made by government

to achieve a goal.
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EXECUTIVE SUMMARY

Among numerous issues, it is extremely important to establish
the priority and countermeasures, given the limited resources

of the government, in other words, the budget.

Following the development of IT technology and data analysis
methods, policies have been increasingly established by data

connection and utilization of data analysis results.

At present, a variety of sectors such as land, transport, education
and administration are making use of big data, proceeding with
policy establishment. Through collecting and connecting
relevant data, a number of policy alternatives are established
and cooperative systems are established by sector, generating

a synergetic effect.

Big data can be utilized in examining major indicators that
determine policy decisions in the stage of policy

establishment in the port sector

Major indicators that are utilized in policy decision-making in
the port sector were defined and analyzed such as port traffic
volume, cargo handling capacity, productivity, port service level
and emissions of air pollution at ports.

Based on the analysis of data collection items and systems of
current data systems established in the port sector such as
PORT-MIS, AIS, and VTS, this study examined connectability
and applicability with big data.

To forecast port traffic, a port traffic forecasting model was
established for Busan container port with the application of 6

freight rate indicators and 4 economic indicators. Following this,
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this study compared the predictability of time-series models,
machine learning and deep learning models to verify the
applicability of big data analysis methodologies in forecasting

port traffic.

Moreover, based on AIS data analysis, this study was able to
estimate a ship's activities and fuel oil consumption in port
areas. This analysis can be the basis for estimating the emission
of air pollution from ships and port's level of service such as

time at ports and waiting time.

In order to support policy decision-making in the port
sector, connection with other data systems established in
other departments such as land and railroad transport, air
logistics and national atmospheric network in important,
along with existing data systems installed within the port

sector.

When connecting with data systems pertaining to land logistics
and air logistics, the circulation structure of national logistics
network and transparency should be obtained to secure the

validity and timeliness of policy establishment.

The impact analysis of established policies is able to determine

the suitability of policies and the rationality of budget spending.

The establishment of a big data platform can be utilized in
formulating port policies by identifying the present status of
ports and logistics in real-time and providing short-, mid-, and

long-term forecasts.
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2) Policy suggestions and policy—-making activities

= Establish a big data platform to support policy

decision-making in the port sector

- Data-based policy decision-making in the port sector can be
achieved through the construction of a big data platform, which
requires a review of policy decision-making demand as well as

institutional improvements.

- (Review of policy decision-making demand) The demand for big
data-based policy decision-making should be reviewed to
confirm the demand of big data required for policy
decision-making and to prevent repetitive investment

surrounding decisions.

- (Institutional improvements) It is necessary to newly establish
article of 'construction and operation of port logistics big data
system' within the Harbor Act, while stipulating 'Regulations
pertaining to the construction, operation and procedure of port

logistics big data system' separately.

= Set up a government-driven operational system

- In the beginning, major roles of policy decision-making should
be driven by the Ministry of Oceans and Fisheries with the

participation of pubic organizations and research institutes.

- When policy decision-making demand and scope for analysis
are expanded due to connection and utilization with data
systems managed by other departments, support for policy

decision-making will be available for other departments such
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as the Ministry of land, Infrastructure and Transport and the And
the Ministry of Trade, Industry and Energy. Therefore, it is
necessary to establish a government-driven operational system
for the expansion into a pan-departmental policy

decision-making platform.

Measures to secure private data

Voluntary and active participation of private data can be
induced by establishing specific measures such as data

purchase, data exchange and setting up a cooperative system.

Whereas short-term or one-time analysis with connected data
requires data purchase, while securing private data for
connecting national logistics data needs the establishment of
long-term plans including mutual data exchange and setting up

a cooperative system.

Establish a dedicated organization for data management

When connecting separately established and managed data
systems, it is important to clearly understand the structure of
individual data system and the level of collecting data.
Therefore, a dedicated organization is indispensable for
conducting specialized analysis of data system structures and

performing data connections.

Members of the dedicated organization should be granted with
access to target data systems, based on which data connection

strategies and systems can be devised.

Develop indicators for evaluating policy establishment and
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study estimation models

- It is necessary to continue discovering evaluation indicators
applicable to policy establishment as well as R&Ds to estimate

the indicators.

3) Expected benefits including policy contribution

= By proposing the applicability of big data in the stage of
policy establishment, this study has laid solid foundation to

establish big data-based policies in the port sector.

- The application of big data to policy establishment in the port
sector is expected to allow securing validity and timeliness of
policy establishment.

- Simultaneously, forecasting results and ensuing impacts of

policy implementation can be verified.

= This study also suggests the applicability of big data as well
as big data analysis methodologies in estimating and

evaluating major indicators in the port sector.

- In parallel with existing time series and regression analyses, this
study established a new forecasting and evaluation model, which
will boost the accuracy of forecasts and evaluations by

indicators.

= Establishing a big data platform will allow policies to be
established proactively, while preventing waste of

administrative budget as well as securing the timeliness and
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validity of policies.

- By presenting an academic approach to estimate policy
decision-making indicators such as big data analysis
methodologies, it will contribute to the advancement of

forecasting and evaluation models.
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] |
H

Non-linear classifier

N

Weighted . £

Voter TR

Q

'S

Y Feature 1
weak classifier K
Classifier

Xt&E: Wang, Zhang and Verma(2015), p. 3

Gradient Boosting2 A8 3Ao|A HAF 5 H(Gradient descent)
2 &8sfto] £4 (Loss function)E FASlol= WO R 7RIS
Blo|Est= o & Rgoltt. Rt BES A E vheo] IS vyt
, S FAslok= BoA A sPES ARERITE &4 ko 7
715 FAislels YO R dAFOE RYS PSR E ARGl &4
trol weEh HEH 0w AR St EEkint SAE A &4 ¢

= AlF 2xHSquared loss), At 2xHAbsolute loss), Huber 24},
Quantile @A} 50| Jlom, UvAHOZ AlF QAE ARSI 7|EF Ef
715t 2y, RAY A 2P thulsto] shg £=71 “e AL o]
7b g sks ©@ilo] &gt

Mo & mQ

y o

]
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(& 1-7) Gradient Boosting

o Ground truth tree 1

tree 2

tree 3

10 2 6 10 2 6 10

Xt&: Prettenhofer and Louppe(2014), p. 16

Long Short-Term Memory(LSTM)< Recurrent Neural Network
(RNN)9] 71&7] 24 A1 siEst7] flsf Aljbe Farz|Eolth. Forget
Gatex #H7|2 HHE AHo|EY AREZ,
Output Gater &8 FJEHE 243U}

= O

(J& 1-8) LSTM cell®| X

Ye
Forget Gate A
' LSTM Cell I
e —J O
— ) : i
Ce-1 & & Pco e g
X (%) Jector Concatenste |
ft L g 0; i
(0] tanh m —< o : Logistic .
| | copy i
hey ] | »hr T
— X _/
xt Input Gate Output Gate

Xt=: Understanding LSTM Networks(ZAQ: 2021. 8. 1)

Cell State C,= ZHo]o] HWES} Z-2 AF= 3749 Ao|E(Forget
Gate, Input Gate, Output Gate)E Al°JstH 7]&7] A4 (vanishing

gradient) A5t JE7F avpHor 55 4 A St HEd 1Y
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A= 01

Oﬂjﬁ% ejEo] 8= FH 9 ool metu|E|(hyper-parameter)
Z0oto] 52 FAslel= Aol Fasith LSTM 239 A= 4
cell stateZ2FE o' FJHE ¥ ARQIAE ZHstal, T2 FA9]

C,_ 2 YHolETI] MZL cell state?l ¢F A3t mrgtog
output® 2 HxEY AL AATH

(d% 1-9) LSTM 2& M 1t
LSTME]| input gate layer

Z;z = U(W' [ht,17xt] + bl>
C, = tanh (W [h,_{, 7] + bp)

LSTME] cell state HH|0|E

sz ur-b()% Cyt:ft*cytfl—,'_it*bt

LSTME| output gate laver

hLT

&nh> otZU(VVO[ht_l,xt]+bo)
P h, = o, % tanh(C))
[o] hy

hi—1

A

XtZ: Understanding LSTM Networks(ZAM2: 2021. 8. 1)
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VTS Al AutEe] ol 9 584 W8T EAe was
7] Sfetod Fols, VHE, AIS 59| ]2 o] 831e] 2417 Alute] H5-2
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) T 55 2k, &k, 7 AF T 4% 7IBAHEE A5
VTS & OLEOH Aoz 714 87t -89t 183l 150Mhz ti99]
o]-gsto] Autxt VTS AlE] 7+ 4 4 dlo[8E wAlsh] gt

zvhﬂf TA EAZR(VHF System)@} VTS AlE], Ad} 7lo] o]fojz|&=
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3. MHUIXISAHA|ABI(Automatic Identification System)

1) e

AlS(Automated Identification System, AHMAREAHAA])E Auko]
A, 91A, £ 5 Fofl B FEE 4T w2 =4 sjidolA A4t
FAFNE E=ot7] Yo EUT AARISNOE HTol= b HHEY
obgl ghd. AR B4} S ohE B ok wol| 3253 9t}

(9
L
r

5
oF g Fulo] BE AS Hojgo] ojzs %OL} Hlolule] 9ol
Aiko] 242 AF8Sto] BE APBS Bolgt vhel S9X|ol EE 49 B
5] 9J71080] ol Bol BA 5 A WHE BAT & e W
o] Qloick5d olefdt A S5 Aal UL 740 AlselH, S e]

Aol @A) A} S 50| AE A SAs] Tt Bt 4

(Automated Dependant Surveillance) ERAAZEHE 7fist =
57]7-ICAO: International Civil Aviation Organization)2]

EM2 FXE9len, 19974 AlS 8571 ZSto] &=l 19984
IMO SiARFA U304 T 70| HHH 2N FES 300E o132
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X2: sH4At(2015a), p. b

AIS= SOTDMA, CSTDMA & 274 B4l Z2EZS ARSI 9lO
M, SOTDMA®] E3|H EAZ <lg] SOLAS AlHg AISQI Class-A%}
Non-SOLAS A8k& AISQl Class-B& WrolA|A| EgloH, & 714 &
B9 ZJo]H2 YA, 4k T FIHHE Hdste F717F =k Ao
t}57) ol (X 3-10) HH, Class-A EFJL 33 =3 Ak & tf=
AEF715 7L 2y Class-B BHY2 @3l A 714 glo] 5294
5b) & 1(2020), pp. 19~20.

_‘?_
56) 5t 2/(2017), p. 23.
57) S U4AR(2016), p. 4.
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3 F71= ASstke Aoz FAHA U

H 3-10) M AIS 57

L= Class—A AlS Class—B AIS
g Myt SOLAS Metg Non-SOLAS Aete
ENDZEE SOTDMA CSTDMA SOTDMA
zZ|t S & 12.5W 2W bW
stoll &: 2~10=
SHyL <L 30 (2kn-) 5~30%(2kn-)
HMEF7| - 32(~3kn) 3&(~2kn) 3&(~2kn)
- 10=(3kn~)

K& o F452(2016), p. 4; 2= 21(2020), p. 20

2) CIOIE] =& A

AIS Holel HH-FH-JHIR 5 37 FHE FET 5 Uk
AR R HAukA) 9

- O 1 -
A &= Q= IR Qo) ZF AubE AYS SIS 4= Q= F 2807H
ol g=£& 7K1 9t

58) 42=E 2(2020), pp. 20~21.
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(a2 3-19) IHS Markite] M

LRIMOShipNo [Shi BulbousBow |CallSign |CasualtyDate [ContractDate [CountryOfBuildCode_[DateOfBuild |DateofLastinspection DeliveryDate [Depth [Displacement
000000 ___|ship Name 1 2139 2134 (Calisign1 | 20020826] 19500101 UsA 195300] 19820000 3105
000000 ship Name 2 2139 2134 (Calisign1 | __20010328] 19450101 Usa 195208 2005-11-08 000 18520801] 1098 2718
000000 |Ship Name 3| 681 o (Calsign 19590000|NTH 196100 19630000 0 [}
000000 |Ship Name 4| 2139 2132 (Calisignt | 20110917] 19490101 UsA 195210 2005-12:20 000 19521000] 1098 32368
000000 |ship Name 5| 2139 2134 (Calisignt | 20150404] 19490301 UsA 195208 19520601 1098 e
000000 ship Name 6| 29 2286 (Calisign1 | 20060809] _19570101UsA 19600¢| T9970412| 1189 36032
000000 [Ship Name 7 2139 213N (Calisign1 | 20201123] _19510331[UsA 195206 2018-11-21 000 19520620] 1128 31543
000000 |Ship Name 8 204 2043 (Calisignt | 20130919]_19430101[UsA 195209 2019.09-19 000 18520901] 1067 [}
000000 [Ship Name 9 1834 1829 (Calisignt 19410000[USA 194300 18430828] 1067 ]
000000 ship Name 10 1837 1829 (Calisignt | 20201017]__19400101[UsA 194307 2018-03-27 000 19430701] 1067 19253
000000 |ship Name 11 29 286N (Calisign1 | 20190407] 19560101 UsA 195900 2005-03-08 00 19590000] 1143 30126
000000 ___|ship Name 12 1834 1828 (Calisign1 | __20201209] 19400101 Usa 194308 2020.10.23 000 18430800] 1067 [}
000000 |Ship Name 13 | 52 2317, (Calsign 19590101[usA 196204 1362 [}
000000 |Ship Name 14 | 2 21958 (Calisign1 | 20067106] 19490101 UsA 195208 19520801 1098 3507
000000 Ship Name 15 | 2 21958 (Calisign | 20200906] 19500101 UsA 195310 2020-09-07 000 19920421 11 25167
000000 ship Name 16 | 29 286N (Calsign1 19550101/usA 195800 19730000] 1143 38830
000000 |Ship Name 17 956 93 [Calisign1 | 19970906] 1980101 [GFR 196100 2018-12:05 000 19610000] 549 [}
000000 _ship Name 18 917 N (Calisignt 15430000]UsA 134500 18450000 412 [}
000000 Ship Name 19 1204 201N (Calisignt | 201680904] _19580701SPN 196110] 19611000] 39 [}
000000 ship Name 20 981 978 (Calisignt | 20010929] _19420101[UsA 194500 19450000] 458 [}
000000 |ship Name 21 204 204 (Calisignt | 20151211 19390101[USA 194206 19420601] 1067 [}
000000 |ship Name 22 1938 1931 calisignt 19550101/GFR 195810 1ssg1021] 125
000000 |Ship Name 23 | [ 882 (Calsign 19580000/GFR 196000] 2006-05-27 0.00| 19600000] 392
000000 |Ship Name 24 | 1204 1201 (Calsignt 19580701[SPN 196110 19611000 392
000000 Ship Name 25 | 2137 2134 (Calsign1 19490101/usA 195205 2005-11-30 000 19740000| 1098 3271
000000 ship Name 26 | 1834 1829 (Calisign | 20087230] 19400101 UsA 194301 19430101]_1067 781
000000 |Ship Name 27 854 843N [Calisignt 19570000 PN 195900 19590000 43
000000 __|ship Name 28 2% 286N (Calisignt | 20030622] 19560101 UsA 195900 20050308 000 13800000] 1143 210
000000 |Ship Name 29 801 o (Calisignt 19071200 FRA 190912] 13091200 387 ]

0000000 [ship Name 30 851 849 Calisignt 19550000 /PN 195700 19570000 43 ]
000000 |ship Name 31 631 686 Calisign1 19440000/SWD 194600] 19590000 @ ]
000000 ___|ship Name 32 9 22868 (Calisign1 | __20070624] 19390401 Usa 194200 2005.-03.08 000 18420000] 1189 3468
000000 |Ship Name 33 | 2139 213¢N (Calisignt | __20181107] 19470101 UsA 195000 19500000] 1128 2762
000000 |Ship Name 34 | 29 2286y (Calsignt 19620101[usA 196503 1296
000000 Ship Name 35 | 1636 1631 (Calsign1 19620101/ 196503 2012:10-01 000 19650301 793
000000 __Ship Name 36 | 803 801 (Calsign1 19630000 PN 196500 19650000] 402
000000 __|Ship Name 37 803 801 [Calisignt 19630000/ PN 196500 19650000] 402
000000 ship Name 38 1303 301N (Calisignt | 20181208 19630101]FIN 196603 2020-10-13 000 13660300 7§ [}
000000 [Ship Name 39 [ 709 (Calisignt 19640000/ FRA 196600] 19660000] 326 ]
000000 ___ship Name 40 2136 2731y (Calisign? 19650900/NTH 196706] 19670610 1565 [}
000000 |Ship Name 41 2% 286N (Calisign1 | 20171122] _19650600]CAN 196705 2016-09-25 000) 19670508] 1372 39603
000000 Ship Name 42 933 928N (Calisignt | 20020324 196707 2018-1031 000) 1967071255 [}

000 [ship Name 43 23758 23738N (Calisign1 | 20200413] _19660900]CAN 196711 2018-12:24 000) 19671103 121 [}
000000 ___ship Name 44 9 23N (Calisign1 | 20151021] __19650601[CAN 196805 2014-12:01 0:00) 19680500] 121 3462
000000 ___Ship Name 45 1253 1249) (Calsignt 19650801/SPN 196804 2013-11-06 000] 19680400 59
000000 ___|Ship Name 46 1178 74y Calsign 19650901 GFR 196806 2011-01-13 000) 19680000 458
000000 Ship Name 47 | 762 78 [catsign1 | 196S1017/1PN 196710] 19671017| 318
000000 Ship Name 48 | 1273 1269)N [catisign1 | 19651201/sPN 196908 2019-10-01 000) 19690800] 666
000000 |Ship Name 49 1164 neN (Calsignt 19660101/SPN 196812]  1999-08-04 0.00) 19770000] 5.2

IMO MHAIEHS | MH, CallSign §2 IRHEE= /HRIEEHESE Qo Qo= HE
XI2: IHS Markit(2020)] Al2E HIEO2 XX} &b

AEARE FHREY FePFR} o] WAL vl BRI} ok
o] MAEOR AFEAE i Aom, YutHo whY Jeo]Es
of FoliaelAl AF3tIL et okl (E 3-11)2 FAPR F fEAe
Yo} oAIZhe EAF HoH, o] gjolw Aute] A, ZH, A 5
ety BelE JRES xSty Qi

S

(E 3-11) AIS HHHH(UH)

yuEEy

IMO Number

O
5112833

Dry Bulk Cargo /
Cellular Container

1= nx
UE | 0F

rx

4
rE
foi

rx
T

d
9
o2

Ship Type
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Foree YAUONZY WHOIE N8 Tty 08

HAHEY a9 o
Year Of Build AxY 1988
Speed Z|0h £ 22kn
Consumption Speed CERARE =N J|F & 21.25kn
Consumption Value | 7I& =2 28 Al 1Y AtBSl= HEY 128 tonnes
Deadweight Aetol Tot=2t (a1, o=, 272 5) 38,656 tonnes
Fuel Type =R Diiﬁl?tiugugﬁ lL/NG
Main Engine Type oI 27 Qil / Turbine
Main Engine RPM I 2T 102 RPM
Power of Main Engines HIAT == 6,877 KW
Power Of Auxiliary Engines HEAUN S 987 KW

X2 42E 9/(2020), p. 22

AIS HlolH & JigEe
nith HAE = JEE st
Hro] fix|et AHE Ebstal Q1o =,
Zgeta Stk A H = 7 gol IR Hlo|EE MYt o] s ARE
235kl lof AISolA 7Y al4lAQl HolH= & 4= it of (OH
3-20)-Z [HS MarkitC 25¥ #2 FHHHO| o2, Auk3 A8 4= Ql
= ALFH2Ql IMO AHMAPERIS S 79O R Dead wight, 9=, Bk,
ol FAIZE, £, o5/ 59 olEHEE Ztela It (1¥ 3-21)<
Sy} siggARolA SRSk Sl AIS AP E 5 IFolH, IHS
MarkitZh 262 AIS BBAST W2s J8E Agsn 9o oot 87
o] 54 EE UEH+= Move Status®} @A o532 UEFH+= Heading
Zot 27 AFEA loH ARGARY] gto] wh BF HRE 4= Q.
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(O™ 3-20) IHS Markite] SMEH

LRIMOShipNo | Deadweight |Latitude Longitude MovementDateTime |Speed | MoveStatus
1234567 0| 22.9778017| 113.4549667| 2018-12-31 23:49:41 9.2|Under way using engine
1234567 0| -20.1113167| 118.6057333| 2018-12-31 23:52:44 0.1|Anchored
1234567 0| 36181985 14.9411117| 2018-12-31 23:59:29 9.7|Under way using engine
1234567 0| 37.5649017| 122.9583417| 2018-12-31 23:49:41| 11.2|Under way using engine
1234567 0| 37.2424667| 126.4280183| 2018-12-31 23:48:31 0|Moored
1234567 0| -39.5108833| -55.6893333| 2018-12-31 23:59:14 12|Under way using engine
1234567 0| -20.3216167| -40.2000333| 2018-12-31 23:55:02 0|Anchored
1234567 0| 35.0091667| 129.0493333| 2018-12-31 23:58:45 0|Anchored
1234567 0| 25.0032567| 55.0740667| 2018-12-31 23:59:08 0|Moored
1234567 0 9.3343617| 76.0594183| 2018-12-31 23:50:40| 12.9|Under way using engine
1234567 0| 11.8775983 43.436425| 2018-12-31 23:59:06| 11.9|Under way using engine
1234567 0| 586604717 17.11534| 2018-12-31 23:55:24 0|Moored

F: MO MINEHSE TIPS 93 Yol 17

X2 IHS Markit(2019)2] X122 HIEIO R KA} ZhA

(28 3-21) Q2|Lt2t sYAro] SHHE

MMSI LA 2= Zr SOG |COG |Heading
123456789 2018-01-01 19:46:27| 35.24623667| 12946824 142| 373 38
123456789 2018-01-01 19:46:33|  35.246495| 129.4684817| 14.1| 374 38
123456789 2018-01-01 19:46:38| 35.24680667| 129.4687717| 14| 37.3 38
123456789 2018-01-01 19:46:44| 35.24711833| 129.4690617| 14| 37.2 38
123456789 2018-01-01 19:46:51 35.24748| 129.4694033| 14| 375 39
123456789| 2018-01-01 19:46:57 35.24779| 129469695 14| 376 39
123456789 2018-01-01 19:47:03| 35.24809667| 129.4699933| 14| 38 39
123456789 2018-01-01 19:47:09|  35.248405|  129.47029| 14.1| 382 38
123456789 2018-01-01 19:47:15| 35.24871333| 129.4705867| 14.1| 383 38
F: MVSI= T8 B R5S 9laf 202 ¥
K= ciUd4H5(20186)Q| A= E HIEHOR XAt i

(H 3-12)% SHFEO uAQ] Yol o2 AN TS 0|85}
o Aol oA, oltE, oA AuzH=A] Belgt 4 ik, o] % Ao
o] 5/ EHE YEFH= Move Statusi= (3E 3-13)3 o] gt &, HH 5,
Il 5 5 1071 Hiz 22 5 AL °olE F5f AHo] olF FUA,
A7 AREA 55 1T 5 AU
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SBKE2 Ao HHOIE X8 Ity 03

H 3-12) AIS 3HYE (YL

HAEEY el Off
IMO Number MEFAHHS 5112833
) - 22.977802°
I 2 '
Latitude AKX P (22°5840.1°N)
. - 113.454967°
I A
Longitude AN 4= (113°2717.9%
Movement Date & Time SIX AIZEH(GMT 7|1Z) 2019-06-08 12:14:00
Speed R 13.5kn
_ . h
Move Status Sl 2EH Moored, Anchored,

Under way using engine &
=2 BFE 9(2020), p. 23

(& 3-13) Mut 25HAEf(MoveStatus)

ek 23] 49
Moored Pl
Anchored RELE

Aground ESES

Engaged in fishing
N/A

iC
=
Ofy

Not under command M XZE ES
Restricted maneuverability Het7ls &
Constrained by draught 24 Mgt &
Under way sailing stoll &
Under way using engine alaff (AT ALE)

AI&: IHS Markit(2019) 7|8t XAt 24

ol=fet AIS HloJEls AHhEo] #7147 AA19] ol sHEE S
2ol A& FEE 7|8FC=E Sh= PORT-MIS Hlo]EErt & HUgt H
[E=h & = Stk ot AlSe H3j8o= 2278 37 o] 7|2 AS5H
+ AC= =] 9oy, A Hloles 8K ¢ Ao® AU
% 2(2020)9] Ao =W HS Markit®] 20198% g o|HA H]

O
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Bl oF 41909 7, Bat $AIF717F oF 5781 A0 R FAREo] AUt
= JElE ohd Aoz BAHQIE59 THS Markith o] AIS tlo]E

>.
i
En}
o

£ ARSI Q= VesselsValue?] Ho[EHE B[S 291 Ao = FA4E 3]
on, ol AIS H|$4lE E AYoNAL] Hla=Al, ALS HolE HITIS] &4
ZEY 5ol dRlo= A AlA AlIS HloleE 43t o= THs o=
2 ojgfgo] St} wEhA, of2fet HolHE ARG fliAs EEo
AAY FAF7]7F 22 ALS Ho[HE ¥ 7} ofd ZF =571hd
= SHsfoF & Aot} 99 (19 3-21) SiFARE ALS HolEeF Zo]

r Al

b s

o f
g

5

filo

Y

2 B 2999 Holgrt 2EE ﬁEE dVgETt. F3 TS A
A AA 9 o] et 112 009 BH3 ARISAEFA] A2 TleTE
o= BAIEO AUA Fout, IA 2 Eﬁﬂ T TS HA A2

Al 609 MEL AAEABAHALS) 7147100 HRAA
2] (I 3-14)9% o] HA=lo] ek,

H 3-14) 2L AIS MEZAHIE

= w71
1™ H(static) o 6% 1217 9 A|
X-II:IP 7<O|_| A|_-| }- 35—
£30] 0-14ktsQ! Mgt 1%
£20] 0-14ktsO0| 11 #IZ! Q1 Met 15
OEX-IE :
TOo o =" O| _l f =
(dynamic) £20] 14-23ktsQl Al 65
£20] 14-23kts0| 11 ] Z01 Mt oz
£20] 23kts O|AfQl At} 3%
2240 23kts 0|AH0| T HHE! 0| Met ¥y
o= 0 62, HOIE7H +&E7 Lt 23 A
QR 2 2 HIAX] Q71 A
X2 T IETHAIAL AJMTR|TH (20IOMHKE H40S) HE 42 7|9H02 XAt &a
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Foree YAUONZY WHOIE N8 Tty 08

weba] 712 Beo] WAEl] Y AlS ARANEI} BAT A 2
o AIS 425 2g3ro A B} A Hhlole B4jo] K53 Zoln,

o2 ghwste] aTHHel ARAH0] IS ok & Aol

3) &g =20

AISE mtobEl AUREe] YA Bo) PAALE vido] WR|ehr] gt
EHog HIEQit olF F 53%%’4& FAEE= AuE] QXS oofet
oz AElso] o] ARE metely, AdVt AU & 9do] 9
£ SRl e BE ol Aol & ALE WA™ & gk g AR
72 Aol AISE AXFe] et A AlAZ o R MuF JF ALt o
£ ik opH, E3] o (1Y 3-22)3 Zo] Ak %ﬁg}%h% Hpero.

N0
fijo
:;
9‘11‘
rir
iy
H

2 A 7Rl ¥& A9 setstel gy
Pz

AISE AHke] QPR slE ERotr] I3t B oy o=
AlS 713 FoE 385 ot BHY] 88 AA7F E8E 9loH,
SgollA 2] =2t 1A AE-S FI5 E-8== MOB(Man Overboard) &
A, o4& 129 YAE FAS= Hl AREShe oD EAPSA|(net buoy),
WA YA E FAISH: U] AR S H4AE EA] AR, sdHSE 7ol 914
A A4 T e oRt FEe AHE0] AL E AREE L }lrt.62)

62) SHYAAIE(2016), p. 150,
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(23 3-22) 4T QI AL {IX|

- — ——— g ~
N g ‘-“ 1;1.:; N~ L3 ™ < collision acecident
wmmanen, ‘9 o, - il 5,
i =] B A
_‘ ) W o ] sz -0 150
‘ N 3 = i ae| o [1150-500
) [ 500-1000
= 1000

=0 (2 Mu SEl 2 TR ML () MeF S5 Y MEE SEAD
A&: Li et al(2019), p. 10

ol A Hof olof thZ Holof A= AIS HoJEl7} &

%ﬂﬂ Szlt}. i % EHEZM ATFZ AIS Hlo|HE Bl AutEl] 54

I Qe Hi7 kA HiERRE Bk At

E} AIS tﬂ 1E17} Ui°1 ‘E%Qﬂ 2 200090 7R = A AlA A

o] Hj&ol= Hi7|7tAS FoHAY B

ﬁﬂi—%ol Tﬁ %ﬂ} L oc}é_ JEE &9l olE St kAN AMGH

gol E7Fsot3la, ol=gt ZAIE o4

5t7] 2ol ﬂ—zoﬂ- AlIS Hlo]ElE &-85to] AulEo] Hi&stal Y= vl
7trgEE 780k A7t Bol S Yt

Chen et al(2016)Y] AF63)E W Hom & 4 9oH, 5 %‘:—E—Oﬂ/ﬂ
< S U AIS Hlol8E 7|ite g | FHo uiv|7ks wiEe 77

i
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YOR YMNAY YHOIE XE Jtsy 03

et 53] ek, AaitekE, nAEAl 5 F2 wririadz ddd
QlZoll dubit wol MiE= AeA THHeR BAFo RN 2 HiE
AY E BAIE 5 A3 FEYEtlAE FHE A7 Y=o,
A58 2(2020)9] AolME FAtd, A7iEed, Adtold, =HEEY,
LA/LB°L s A AA F2 oA wiEE AL s A 71 w717k Hl
g= Al o8 Ao ® HAISIIH. ol2dt 3HARl EEL2
HEES Zeslal e AIS HlolHE 83719 7FsR=H, ol &8

% ThoRe A7 ol Ao oEr:

i _" m-lNl

.

=

WA S R o R M i [
X}E (Zh) Chen et a/(2016), p. 15/( ) Z2= 2/(2020), p. 48

AIS HloJE= 1t W AL = 9t HlolHz® E85H Slth
G- o1 F(2020)9] ATollA= AISS] AT olEE o]&
6}04 ATl dEFsks A9 oAt SAE AbEst e

AQA7FS B3It} o]2 E3) 52701 Aul ujx] HoLS FAJSHo 24

= MR E

AT B FRAZILAT Jt

Martincic et a/(2020)2] dolA= AIS Hlo|HE &-8olo] Ad Y
9 HHA], HERRE mpetell @F HlojHehE HAFFO A ALS To]

63) Chen et a/(2016), pp. 10-18.
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Bl9] A FIAIFLL, °olF B9l et Ui vlRYA 2 2 %—_}ES.
A FAHCE Y & = WS AN =N A TS
stz ik <19 3-24)= & A7olA /S’ PARES(The Port Area
Vessel Movements) €< &9 574 Aute] YIA& metetal, ol 7|8t

o8 FPYHEE AZhS Tolshe SPHO R, gt o|siAREAA
HE JHE ASTo=ZH PSS PSR A

Xt&: Martincic et a/.(2020), p. 3

ESE KMIOA= @A AIS Hlo|EE &-8oto] gt Au|A =525 &
Aol= A4S APt Ut & AFolAE 2] Martincic er a/(2020)

64) AIS CIOJEf L 28 &, FHI &, B4 & S 2YJH FE 2F
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oI MO YOOI M sy

AT, S A B A0S Sl 3 G
& 5EE BAS glon, o2 Fo YU A FHS Siat et

A8 A ok Sich, T 1 A7ele] Ao R 2
o HRE S5 A E o S sjefels Zo] ok A, wat
A 912 A ST A o] SolHA Hw A Ex e 59U
sjolgrhs 7o) chect,

o] ATAY AIS JHARE 780z (1Y 3-25)9 o] 7 AMFEY
]
l;l_l

(& 3-25) AIS 7]t g2t LY 414t 05 244(0H)

Az 42E(2020), p. 8
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o@7] AlSt U B9l Aluto] ok @kt ofjeh gt ALY o
A 9 A9AE JNE FEHT o, Teof o &
Moz g o= duEr

X3 sjoiolH HE Jksd

71 = x}ﬂg_;ﬁ 61-11}7]11:11-

7]
ol i AR RO wEhA
Fubael BaA U Mg, Jurgae) xa:* % HA4E s
Aoirs 25T ASA Q] =7t uie- S35 & HoA= HiholE
& ¥e) o

B RS A8l LA Adold B dslgon, 22
= =
[e)

1) ME Hlo|E

A oY &% A5 Z32 NEst7] #1s) PORT-MISOA Zﬂ
9= 1994~20201 717t9] €8 &9, &4 AHolY ssd= &
Sttt ZHlold &3 A H | TxE oV R . & ]

ou] BEHL ol A9 A olust Aol BEFS Tuos
& 4 douR L AL Aol Y £, B BF
2 oEsloich. Aol BEE sy 98] 71 B4k Aol



SOt

SRR MAMOMAY ElH0lE XE 74 03

=5 HolEe AR, U 5= EESIAH.

FUEsTE T A 9 AALE DRt TATE slow, AgATo
A= FEETo] et BAX#}F J' HBA 7 SAG Bs]a 9
t}.65 GDPE A3t & AR 7t &5 HlolH= 9 0] 755t
g 49l E592 A&k & ﬂ:rLoﬂ/ﬂ“ GDP9| A&= HiAlsI L
o, 1 9 AB|REZFA$(Customer Price Index)00), AAAE7IA]S
(Producers Price Index)67), Y &% A5(Import Volume Index)68),
+2 EFA4(Export Volume Index)69 & 4719] AAANEE ¥

2 F7FeHT

+41(2019)0 WEH, HF2UAT T ﬂ‘z‘r?l ]??]_—Q%O A7t Wes
T Fot AT 22 AE6kL o] dHETEHE ARt A
THA7E S 5T 5 St} 2 dFolAe IE AL olA A
S0 YRR AREE ‘Baltic Freight Index’' & HiAI5te] HHE £

SJA|49l HEHEAX|4(BDIdx: Baltic Dry Index)E H|5Es}to] A}olo]

65) GDP= +2Q3t20| {25t H4-0|H(0|42-2t7|H(2020), p. 51), GDP7| A&01H EA5H0| 3hY
20| MO 2 FJlot= AO2 YoiR (%F%o X1(2006), p. 89). £5t, GDP, & SIS, MAt
RE7HK|, 28 S|4, AHKE/HK|5E 5 S5 HEHAT =2 202 YHH(ERH

(2010), pp. 177~199). GDPE e=2M 0§ 27| = = of 2628 GDP £EX|S Zdst0 &
HotL, 22 H0[HE Atot= & S70lM= HESI7 |0 HEfotX| 2 Aoz HHE. 2782 &

I

‘JE=l= GDP= 37| Y S 849 U S280 = =+ot (Hs| MLt YEMS ZH0M=
S F EXRHZET2007), p. 44)

66) 7IL0IAf Lo AH| WS FLI517| fIoH TUSHE JZat MHIAL| 7IASS ZH51| /610 24
ot Rl

67) TLOIA M5 SLHAIE0| EdtEl= 2 Malet MH|IA QS(RIPIXIME HSt SHE 7H2)2
HSS ZFo17| o0 Aget Xl

_I

0s= 500
68) 42 BYO| HISS LIEIL) i 202 49 3 K48 49 E7F K42 L0 AFHOR ME3H
R
69) 45 YO HISS LIEIL) i 202 45 3% K48 45 H7H K42 L0 AFHO2 MBS
R
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Agoly 2YAS(SCFL: Shanghai Containerized Freight Index)70),
= g0y &Y A|4(CCFI: China Containerized Freight Index)71)
9} 519 ZHI& HA|o|u A BA4X]4HRCI: Howe Robinson Container
Index)72E &5ttt

SEHHES ot0j
LEIRUR| BDldx
A510] Z4H|0]4 2UKX|5 SCFI
Ho0|-RH =2 2K SCFI(Europe)
510]-0]= M2t &2 2UX| SCFI(USWC)
== 74H0|H 2YUX| CCFI
52 =8IZ 74H0|HM MK HRCI
ENIVN =P oNEs cpi
NN = YIONES ppi
=2 SR vi
== SR evi

AR SIVR S

~
Ol
Hl
El
ofm
4
_}'Q
>~
o
=)
ot
Ho
El
19
B
N
ial
Y]
o
rr
Ol
Hl
[
a
o
A
Ho
e
pal
4>
Hu
>
>
[
m
S
A
>
olok
=
OfA
Hl
=o£

72) 92 s FAMEl 2 H27{ 7|2191 Howe Robinson0| &
£ O £ 20| Ut AH0|H AR 28 8

=)
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Foree YAUONZY WHOIE N8 Tty 08

2) 23 Il X|E

g ey E5% dlS REE9] AT ¥l E H7HE s & A+
ofl A= ﬂﬂﬂ"‘]-’] S H7koks et 45X E S Mean Absolute
Percentage Error(MAPEYE Y% 75t A83tth. MAPE= AP o
SHolA Aok A=E UEidle A#E HAE gog TEHH 09
THETE A5 B39 Aol f=rotttal siAe o= glom, olidA|of F
oFslA] Ptk £ 7ML Qlet 2 dAtollA] A= (Accuracy)= The
A0 2 APFSIRItE. MAPE 204 A, = AAIGL Fi+= dlSw= vlst
™, 12} n ZZF A BEGLS] F 71 Rttt A= 0~100%9]
= 7HH, 1000 2HETF oS 29 450l Spoial s o
AUrt.

Accuracy = 100 — MAPFE (2)

yape= 20y

n =

At_Ft
Ay

3) M3z

o2

'_I"'

Ho
ad
oH
M

(1) AAIE UEE

2 AFolA= ARIMA, Prophet/] 2Z20] AAYG 24 7|HE £
1994~20174¢ 7]7F Z919] 2=9] 4% 317 & Ago|L] Bk A=
7|HEO 2 2018~2020¢19] ¥ = /\?j 312 2 Aglo|y BEake =
gotalon, d& Zdike (¥ 3-260% 2t
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(23 3-26) AAE YHE X8 2t
(ARIMA) (Prophet)

Rz M A

2 7Heks dE=E

2 AFNE A AFE F 5] TAIskE XS ARSSIS
2013~20204 71zt9] Zgoly € S53FT (& 3-15)
HPE dSHeR HE5H90rt. 2013~20199 71L«1 g S50 &4
2ol shof AR, 20209 14RH 1297H]9] €Y 252 &3
2P| dee vttt

541839, Random Forest, Gradient Boosting, Adaboost & 4
A R 1—1 Ao EAESE 5 180) BERL oj2elEe S
Rom, ojEgt HPE2 AP H E 7|He] HYPor SHY
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22 YO YHOIE HE sy 03

= —o}] |.,__1—;x;<4]o1 u—_}a.-]xj_—_ O AF o ]Ho
38k Teto] 7k53t Aol Q) A Aol 38 HFS 7|Hte
’ETDEE‘:' ] ZQ3 SES ]‘].‘:E A2 AIYHEE & 011:].( =
EC}J 0301:01 -6—_9_91-001021:! - %Te AESE 4= QiK™
2| 2— SkA
(O™ 3-27) 7|AIStE CIO|EAN GilA|
o SCFI SCFI . . . .
£5% BDldx SCFI (Europe) (USWC) CCFI HRCI cpi ppi ivi evi
2013-01 283312.3 773 12147 134075 239475 1126426 45875 97.8 105 95.89 91.231
2013-02 347406.8| 747.75 1174.783 1250.667 2428 1144.098 467.775 98.1 105.7 85.34 84.34]
2013-03 \ 319246 867 1148555 11816 2193.2 1104.373 471.7 a8 1053 91.71 94.09
2013-04 3289335 866.5 109838 92575 2200.25 1103.123 490.1 97.9 1049 9378 94.29
2013-05 329900 878.5 1006414 668 2012 1069464 50295 97.9 1046 91.98 98.65)
2013-06 327764 941 999.3 300 1881 1023.568 508 97.7 1046 89.14 90.98 Stan
2013-07 3092308 1117 1090.523 1309 2023.75 1061.033 495.9 97.9 1045 95.32 93.36| [ c%i WO]H
2013-08 3121533 11145 1122.938 1300.75 1940.625 1119.728 502.7 983 1048 90.96 92.51
2013-09 327352 1680.524 1002.635 992 1929.238 1108.303 508.0571 98.5 104.7 89.58 90.54
2019- l[) 35'\'\41“828.677 745.6233 587.5806 1341.097 779.1433 799.5161 105.5 103.6 116.86 110.88,
2019-11 363912, 1425.5 813.596 715.1333 1423.667  820.09 783.5333 104.9 1034 113.14 108.3
2019-12 311870.5{1312.968 898.5275 884.6452 1411.032 848125 770.5806 105.1 103.7 1165  116.57M
2020-01 374272\ 7257419 999.2925 1037.097 1561.774 938.7125 769.0968 1058 1041 1134 10575
2020-02 393386.3 461.8966 891.3533 896.3103 1462172 920.7 750.8621 1058 1037 979 10481
2020-03 304681.8 600.5484 892.715 807.0323 1489.839 898,65 707.4839 1055 102.8 1158 122,04 =
— E3dolH
2020-10 3694395 1637.677 1471.528 1124.71 3853.968 1058.163 846.0323 105.6 103 11573 117.09
356295& 1181.633  1877.12 1440.255 3882.067 1140.593 1034.567 105.5 1031 118.21 119.5
359894‘ 1255.385 2455.538 2818.577 3934.731 1492.062 1168.308 105.7 103.9 128.14 126.964-
A= KA A
S & 94 SFA O ]. ] HEA] O ]_ 1:]- Z zzHL
o] 7|AIgks HP9 S5 F 7HA WAoE sielty. A WA=

Recursive feature elimination with cross validation(RFECV)73& &
of M AE 9 wA; HFE Fste] &, =, &4 A HH]olY &5
[Soles 2P SEART 24 7| A %% oS o] st
% Hlol8 A& RFECVO] #&st e, A SdHss (& 3-160%
2o & i S e A" S ARA g 1O7H4 =g E
BT ARESH] &, 91, &4 A AHolY &5 ASotesE 5ot
At
73) RFECVE B ZQEIH IR A2 DE0I|A] JHaH 7H2HA] HHS0ICE WXIASE Sof 28 Hs2

Hatske E112]E(Mustagim er a/.(2021), pp. 270-275)
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(B3-16) 71A8tE 28 & R28 U S8

o3 CEsM38|? | Random Forest Adaboost | Gradient Boosting
AE 2z 29 8" 22 29 83Y 22 29 #Y 42 29 X
BDIdx O] O 0 0
SCFI 0| O 0] o0 00 0]|O0
(uss?/ilc) 0 0
CCFlI 0
HRCI 0] oj]o0o]0o0 00 0]|O
cpi cjo/Jo, o0, 0,00 0]0O0]0O0]0O0]O
ppi 0 0|0 0
ivi 0|0 O 0 O O 0 O 0 0
evi O] O, 0| 0O 0 0| O
INE=HPSINESSS)

LSTM E¥L2 t— kEHE t— 19712 9] SdHet 2532 o ¥
o] BEZ TS &3l F5E) [STM 23S EgHsel Bxako] o
AAES HHGSt ol& BPog dSslalt o= Al o]xe] A 7Tt &

=
o ERuset BEY) WAS WY 4 Yk EALS JH
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YOR YMNAY YHOIE XE Jtsy 03

(& 3-28) LSTM H|O|E{4l Bi|A|

SCFI SCFI

5 BDIx  SCFl (g owe) CCFl HRCL  opi  ppi wvi evi
2013-01 [2833123 773 12147 1340.05 230475 1126426 45875 _ 978 105 9589 9123 h
2013-02  [3474068 74775 1174.763 1250667 2428 1144008 467775 981 1057 @534 G434
2013-05 [ 319246 867 1146555 11816 21952 1104373 4717 981053 0171 9409 w77
2013-04 3665 1098.38 92575 2200251103123 49041 07.9 1049 9378 0429 Window size)
2013-05 || 329900] 6785 1006414 668 2012 1060464 50205 970 1046 _ 9195 9865 -k
2013-06 [ 327764 941 9993 000 1881 1023568 508 977 1046  89.14  90.08 stacjo)e]
2013-07 3002308 11171000523 1309 2023751061033 4959 970 1045 0532 0338 [ 712
2013-08 3121533 111451122938 130075 1940625 1119728 5027 983 1048 9096 9251
2013-08 | 327352 1680.524 1002635 992 1929.238 1108303 5080571 985 1047 8958  00.54)

351141 1828.677 7456233 587.5806 1341.097 779.1433 799.5161 105.5 103.6 11686 110.88)
639128 14255 813.596 715.1333 1423.667 820.09 783.5333 104.9 1034 11314  108.3)
11870.5{1312.968 898.5275 884.6452 1411.032 848,125 770.5806 1051 1037 1165 116.51
2020-01 374272 725.7419 999.2925 1037.097 1561.774 938.7125 769.0968 1058 1041 1134 10575
2020-02 |393386.3 461.8966 891.3533 896.3103 1462172  920.7 750.8621 105.8 103.7 979 10481
2020-03  |304681.8 600.5484 892.715 807.0323 1489.839  898.65 707.4839 105.5 102.8 1158 122.04|

— #cole)

694395 1637.677 1471.528 1124.71 3853.968 1058.163 846.0323 105.6 103 11573 117.09]
56295.5 1181.633 1877.12 1440.255 3882.067 1140.593 1034.567 105.5 1031 11821 119.5
359894]1255.385 2455.538 2818.577 3934.731 1492.062 1168.308 1057 1039 12814 12696~

LSTM 29 9= 7|7Hwindow size) k+ °o|A 6719 =hH4 ¢
5530 W3S st = Q= 02 AAsIon, nE o i
epoch+ 10, batch size: 242 AAsI. 24+ 39 L& /g WA
7 ERE 7MY w2 AYEE Uil 2392 ARSIt Agert
2 132 AR EN 5, 9, 4 FEY 2 77 model
1-3, model 2-1, model 3-47} AA =3t

H3-17) & X ZH0|H 25 0F LSTM 2

= LSTM Dense Dense Dense psk-liey
model 1-1 16 16 16 1 94.30%
model 1-2 32 16 16 1 93.28%
model 1-3 32 32 16 1 94.35%
model 1-4 32 32 32 1 94.22%
model 1-5 64 32 32 1 92.34%
model 1-6 64 64 32 1 92.17%
model 1-7 64 64 64 1 91.16%

PNEEPSINE X
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H3-18) 49! & Z4E[0| 252 015 LSTM 28

= LSTM Dense Dense Dense el
model 2-1 16 16 16 1 89.62
model 2-2 32 16 16 1 89.54
model 2-3 32 32 16 1 88.78
model 2-4 32 32 32 1 89.37
model 2-5 64 32 32 1 88.85
model 2-6 64 64 32 1 88.16
model 2-7 64 64 64 1 87.63

INE=RPAIN RS

(B 3-19) &M X 74E0|4 25 0HIZ LSTM 2

7= LSTM Dense Dense Dense Hae
model 3-1 16 16 16 1 92.19
model 3-2 32 16 16 1 93.02
model 3-3 32 32 16 1 92.57
model 34 32 32 32 1 93.19
model 3-5 64 32 32 1 92.70
model 3-6 64 64 32 1 92.77
model 3-7 64 64 64 1 92.50

Rz M A

(3) 28 HZ ¥ I}

E 32090 B } ﬂol £ AT 483 et BY0) 0%
23t AAD 84
Aeoly 2E5Fo] 2

= AAYE 23y0] 1741?‘2}% 139] sy Al
o 83t 4= 9197] Y&l Ao wWHr) v

£ Holelg ReE
Az 239 4% 53
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HOHS HMONZY YHOIE X Jks4 03

Tgo] 7P st BHE Hlow, 9] A HolU= RFECVE 28514
92 Random Forest 230 A3t A0 = Ueiyitt. upxeto = 313
Zgolv 5% S0l LSTM 239 AgLrt 7P =4 YErsth

T 3-20) 28O 224 o= HEl:
o= *E Ll Bty

ARIMA 94.17% 93.08% 95.97%

Prophet 95.14% 93.84% 95.58%

N RFECV Xg 92.31% 90.41% 85.06%
CaMadsy

RFECV D|XE 88.35% 87.88% 85.22%

Random RFECV Xg 93.48% 87.87% 84.61%

Forest RFECV D|XE 90.69% 90.48% 85.80%

Gradient RFECV Xg 90.22% 86.10% 85.74%

Boosting  RFECV D2 89.16% 91.90% 85.74%

AdaBoost RFECV &g 94.95% 88.29% 85.89%

ab00s
RFECV DO|XE 90.68% 92.55% 86.00%
LSTM 94.35% 89.62% 93.19%

Rte: Kt 2H

&g olg3slo] Bakate] 20194¥t 20208 LE Hj7|7kA wjEERS 27
3 5 (2% 3-2009] A AEDT H4 B Y SHL0) 24
ST} B aE Suolt
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8 olejet At £EE Aow 24 A% oldF 220209 ¢
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Foree YAUONZY WHOIE N8 Tty 08

B 3-21) BAF A3 e IRAIRE £ U Hi7|71A HHEY A 20 HT
o

- Soo PMI0 PM25 03 NO2 CO  SO2

= " (o/m) Gg/m) (ppm)  (ppm)  (ppm)  (ppm)

2019-01-01 183.20 25 19 0.033  0.021 0.4 0.009

2019-01-02  260.65 22 14 0.033 0.025 03 0.008

2019-01-03  284.59 31 16 0.017 0.045 04  0.009

2019-01-04  263.67 36 23 0.013 0.043 0.5 0.016

2019-12-28  115.67 32 18 0.028 0.033 0.4  0.005

2019-12-29 76.17 46 30 0.012 0.039 0.5 0.005

2019-12-30 133.84 25 20 0.017 0.034 0.5 0.007

2019-12-31 54.52 19 12 0.042  0.021 0.3 0.006

Az (HRARY) B2E 9(2020), pp. 32~379] RS 7|H2 Y
(HHZ|7tA) AIR Korea(ZA: 2021. 9. 16), ZEEH SH™XAta XR3|(HAH ASH 20194 7|F)

(% 3-30) SAF MO HFARSF-H|7|TtA ZH A

20 50 0.01 0.04 025 040 D055
[ | I I | T I I

consumptions

0 200

mlﬂiui?ﬁa
iﬁiﬁiﬁa i
jiiﬁg

20 80

TTTTTT
0 30 60

oM 005

oot 004

0020

T
0.005

L] 200 400 0 20 40 &0 0.01 0.03 0.005 0.015

Rz XMAL 2
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o) 201993 20209 A A1Fe] SO2 HiEHFE Hlws] & A3}
20209 9F 50% H= AT AoR EAEE=T((E 3-22) #), o=
20209 5E A= IMOY AEFA fjEoz A=) o]&@% AlS Hlo]
E|9} AIR Korea $34 A& o &3Ittd, e A vlAiE 9%t

=1 ppm
T2 20194 20204 FAES =
(k= 0.014194 0.004935 65.23%
2g 0.010714 0.005897 44.97%
38 0.014935 0.006839 54.21%
42 0.012633 0.005267 58.31%
5d 0.016 0.005387 66.33%
6 0.0105 0.005367 48.89%
74 0.012613 0.004452 64.71%
SE=! 0.011581 0.005935 48.75%
og 0.0063 0.004067 35.45%
10€ 0.008323 0.004419 46.90%
k= 0.008533 0.004967 41.80%
12¥ 0.009065 0.004323 52.31%
s 0.011283 0.005154 54.31%

INERPSINE Y

3.

09k

ot MH|A +F Gt

MHA

1) He

KMIOIA: @A) A A 50 o] tiat Auls 558 2431 o
70 4 Folr, Hute] ARARES BARORA 7} Fabd Aula
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oS HMONZY YHOE g Tk | 03

ANZ O

FES HASHL U & Aol AdEe] A Woll HE AlREE AA

A7 2 B3 HEkx|o|A] th7]3F Al7to] WeE ShubA H| A Sx3o]
w2 o= 7pgatar Qlrk. olF 98 ok (1% 3-31)3 2ol AIS ]

E|E o|8slo] Atz AL mlelslo 2 &4 2 wekx| &bz Al
29 AZF Telsigint. (37 3-31)9] dlAlAE 7Y

<13' 3-31) &0t THSIA|ZH 2 A Of(RAE AMSE 7|F)
(=7 S
- g e e e e o
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, T
i B LTSS — =
R
e 1 o
: T\
‘_\‘ - /_.\! ‘\
T
br.
o s
* ) -

Y0l HEZ Yl Port-MISQ] FA4F 418 & B} Q&%)
Fgon, T2E AP, HEAZE 5 B JEI7E A

9] GAIGHS EQlstgiTh. ofl9] (F 3-23)2 2018W FHA A1} 57) H

O] AJHARGAIZHEEAIZDZ 7| AIZHEEFAIZD ] Zfolg RAIRE At

74) st=RHURAINLR(2021b), Working Paper
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B, B 5% A= QAE Hole AR F4H0| foide It
(B 3-23) Port-MIS®} AIS B0|E| £41 Z}
Port-MIS AIS Port-MIS % AIS H|z

Eol2

ASARBAIZE  Th7IAIZE  HERAZE  BEIAZE HEAZE REIAZE

—

1-1 16,592.70 637.6 15,764.1 348.7 95.0% 54.7%
1-2 36,024.3 3,200.1 34,283.1 3,213.1 95.2% 100.4%
2-1 17,9751 4311 16,624.9 517.8 92.5% 120.1%
2-2 18,691.5 711.3 17,5404 582.7 93.8% 81.9%
2-3 21,280.2 1,060.8 20,075.6 1,686.0 94.3% 158.9%
A 110,563.8 6,040.9 104,288.1 6,348.3 94.3% 105.1%

Ktz SHEafA7H - RI(2021b), Working Paper

2) FQ FAt MHIA T B

B AL (I 3-24)9} o] AupEE 7 P

= 2 8 e 42 Az
3} AGAZE, HEARE AL o[ FAE 5 ANTOH, o) gt
o PHER, AL, AT, BEALY, YUY A, 2T 9,

& 5 U9 F2 107 FUS PO AHA $5S B
A3}, ok (I 3-25)9} 2o A, Ju Y, NEADY, Loga
so] 717k A9 gl FUEE gglo, Whe Arhmasst go
ue] 717t e e Ui A0 EAHd. 59 ArlEage
7Rk Bgkot AA 17,776 BR 5 18.7%0 Sigshe 3,327 B
/1Y AOR HAElo] Mu| So] T2 Yyhso] Hs) e AR
Ubehgeh Seluel gut 5 RAE A1 BAb B3, QHTL oF 10% A
Y77k e Ao et the WSl vset S50 Aow BAEg)
o}

1
ol
8,
&
oM wr o

_

o o oo
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HOHS HMONZY HHOIE NE JHsY

03

HTE Sixt YUIAIZE SSAIRE THRIA|ZE  HHEIAIZE EIAIZH
0000000 1 2020-01-06 23:51 2020-01-07 7:59 8.14 - 5.10
0000000 2 2020-01-1421:46 2020-01-157:51 10.09 - 7.07
0000000 3  2020-01-228:51 2020-01-237:56  23.08 13.95 4.65
0000000 4 2020-01-2823:53 2020-01-29 9:51 9.98 - 7.06
0000000 5 2020-02-1012:53 2020-02-111:57 13.06 - 11.01
0000000 6 2020-02-2114:56 2020-02-22 2:51 11.91 - 9.91
0000000 7 2020-02-27 23:56 2020-02-28 6:53 6.95 - 4.93
0000000 8 2020-04-0813:56 2020-04-09 2:57  13.02 - 12.00
0000000 9 2020-04-1421:59 2020-04-1519:44  21.76 12.90 6.91
0000000 11 2020-04-2117:563 2020-04-22 3:46 9.89 - 7.78
0000001 1 2020-02-03 3:48 2020-02-04 1:64  22.11 - 18.99
0000001 2 2020-04-199:56 2020-04-203:56  18.00 - 15.98
0000001 3 2020-08-02 14:50 2020-08-03 9:57 19.12 - 17.06
0000001 4  2020-10-1810:54 2020-10-19 7:56 21.02 - 18.01
RIZ: R 2R
(H 3-25) £ TLHE MH|A £F FA Z1KH20204 7|F)
510t AST AIZHAIZH A= 2A(2)
- TAIZE  CHZIAIZE  HIS(%) MA &XE 7] QX HIE(%)
AJbE2s 553884 126656 2269 17,776 3327 1872
XS 225098 2019 090 5226 162 3.10
R3S 94,026 - - 5,318 - -
dwst 515424 115 002 13,095 21 0.16
SIEHRmAS 60305 4053 672 2,767 258 9.32
Jleas 166657 12 001 7,938 3 0.04
HEQITS 185900 - - a8m - -
SAME 153722 8933 581 6749 376 557
SA S8t 153754 15540 1011 7,361 549 746
01245 55678 4,158 748 2,976 37 1132
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H 3-26) YURE F YA A X|E I 23 HO|E

HH FOXE £t G|0|E
=Y * PORT-MIS, BXX|H, 254 &E S4
R olgs™ * PORT-MIS, &TtA|4 F ZH]| H|0[E
MH[A 5 * PORT-MIS, AIS
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gorey
MH|A =E(T7IAIZH | » PORT-MIS, AIS
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i
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H1E =uiel 2t 2 =& HO0[E AAH

1. =W & A =7 CIOJEAAH
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SAEL 201 1WRE T

(33 4-1) STUNEE RXBA2H(POMS)

&
SKRIZZ[A[XE (POMS)

7|1 SHPEA| 2 SX|E2| AIARO

0 © O

olojcl ME By E® 4

DHp F
June 2021 > stolat Ei= QR YL R Ol R |
Tee Wed Th F sat ORIS§ AWstAR

&% g
o3

EolAY HoEs

C 02-2165-0139

Pornwd | Pgasoees il avesy  Qeomwes  Ghwswea gponmes P

G WYSLE  Copyright © Ministry of Dceans and Fisheries. All fights resesved

X YUAEE SX|Z2IAAR(POMS) SHO|X|(ZAKY: 2021. 6. 6)
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BEOUZE KiY YHOIE B%E 75 wor 04

20184 7| POMSOlA] - 295t s FHAIEES U4
ATHASA, ARA, FHEADY F 1,040709 1 9] B £4 2 e} A
A7, RIZkAR AdE 1517149 Hk HoleE Hestal UTH(E
4-1) D).

(B 4-1) POMS & MH[A

27k RIRtR 2] SOt

9 ol 9 9 ol
ﬁﬁla%'ﬁa@%'%!aa%'ﬁa@ﬂ
S N AN E LN AN ZE 2 NN E 4

ik AEIE ik 5
A {1,040 3 |253/137| 58| 25 (191140 14 1 18| 6 | 18| 3 | 2
s/ 6428 15/0/ 838,01 ]18]0]1T 0,0
285 264 | 0 | 84|29 12,1814 0 |75]0|7]3]|2
Z1BF) 722 1 1 |161 93 | B3| 5 [170(117, 10| 0 |9 6 10| 0 | O

X2 SQ4-AHE(2018b), p. 39

POMSe <9 4-2)9] "l 743014 B viel go] AldE 41, 4
AR, AR, ALE BE 5 7R E S HEFAY oS
I "olE aEste] NEE . AlEE ARe A Y 23] V|5eR -TL
wEH, 297ks FEE ALES] I, A

ui|

N,
o
)
g
ox
1=}
2
N,
2

= = y 02

ARG 5 HAAPE, Hyolg JH 52 XIS 5= Uk AEEPAY
< PR FTAEEY M Bl T 5 o, BafHe
A= THANAE FATHAA P Wwd7do] weh AFSEH B TR A
AEo] e ASZTE AlFoh, 327 FFAtE 2371 7hsst
o} 1283 POMSO| 5% DBE &85t st APEE Alsdtt
wEta] Aol 8 2484 F shel FRAAE TS POMSO
Al FEjokal Qlom g PORT-MISS] FTHAI LA AT A4 A] st

75) ai=AHE2(2015b)
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Az YUAEE FAIYZAAR(POMS) SHO|R|(ZAL: 2021. 6. 6)

2) SZEFYHAIAH(AIRCIS)

-

FEETHEAILHAIRCIS)S TF3AMIN, Aoz, "EFd3712Y
A2z w} F5H FEEoF T/ ERPETLEA FTEREA
g S 8 FEREROIM A, ARTATZSARIA 2F5taL
Tt AIRCISE @54t Euld AL ZHE, 254 5 Fo&F T4 <t
=57 AFAE Ve Aokl FEEFHE AB|AE AlEdhe One-site,
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HHONZY XY YHOJE SAE 75 wot | 04

= 9 ¥ AdE 2 AR =Y A% ZAE =5 5 Uk

(O3 4-3) YBEFHEAAH SHO|X|
AIRCIS e e e e

e m The World's Best
Air Cargo Information System B ; >
oF | e . d e Th=
! == el GO 2N gt R
t - —
- MIRCIS 251 032-741-1909 l’ | |
- EDI RE1E Say FHSE LAESE » - A\ —— = an asuman CORN
- A SHE B Ps
NOTOC % #H8 G2 LLEL LIRS IS SNYN
& ROTOC SIS (O/G) v AN - ~ » =8 -+ = e SHOI0 VG
Pty A BeERizn
FAME . v N 10812 [0 [» =4 > aw @ sxmz
— = semas

> TR NEA L
demw  msmsBvayTE

SR oMU =y ‘@

S OsEE 7 GunUeE »

STBHE A 20 Rt

e PEURHE D SR nagau

X2 SESEHEAIALAIRCIS) SHO|X|(ZAIY: 2021. 6. 6)

H 4-2) AIRCIS 8 MH|A 2 S1A|Cha

T FQAMH[A CIA|CHa
SEetE0S, S EFA, AHERE
SHLME Hol5E(AMS) ME Y X3
e-Freight HI0|H & 2 &3] SkzAL ol
- e-AWB
e-Cargo | _ .z majm= Am
AIRCIS _siemax
s ELEECEEES _—
AWB Manager(AWBEO|Ef ©J21/x5|/52) i
StEER SA oy x3
EIMHIA  SEEF NE2(HA S) 23 S HHEYA
A FAXIH(FTZ) 274
SIREI20l|0F .
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312 Visibility 3t
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= AE3fof sh, 37152 dOE AT 5 glt}. 7IEEAA
(e-TAS: Digital Tachograph Analysis System)< ©]

HARSA <4 =, &9 AREAFRPM), Bl A%, GPS, 91,
T 5E AEsta By, EA5] 8 5= U

e-TASE A 2709 7Is2& #+4HH, A= DTG 7|54 = A
715, B 2715 B4 9 2034 Vlsolth 23715 74 9 A
A 7152 ARHos PR E4 84, GIS, TRTGHE 24 L A
T 7Ieor FEHEM ALY HYFAE SRS, 2392 TRl
Stdg ol g3kl Stk

SEARSA 27 IEEAE sed] &Y 555 Bl ¢ e 8%t
Am2A Fsk=dt AT 45 stk 715 Bt g
T Ao £EUSES] 714 Ame FLe] T8 1HaL F S
o AR 59 99 IR ERAE 15E DBE B8

B 73457 3 mERAR Adetd] whE 2d4S RSkl Sl
E3h e-TAS FELE vzt Z3o] B2 AAE 9J5
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77) eTAS EH|0|X|(ZAH: 2021. 10. 9)
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Xt2: Air Korea ZH0|X|(ZAMY: 2020. 8. b)
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1) RATAINLE|2|(UNCTAD)

NEEAA=2 Abdstet =479 o] S Adsh7] ) 19649 4

9 UN A8t 3Rg 7179 fAT

=
O

7RE5] 9 (UNCTAD:  United

Nations Conference on Trade and Development)= +9- 2237
9 5 2okl FA £4 9 A, 3= 7F HAAA FA, AT

= 7le Ad A5 34 7s=

o3tk 50

HAgon, @4 % 1957 2Pt st ek

UNCTAD: UNCTADSTATZR= Alo|EojA] A=
A, 9AE 34, g =&

q % (o)
8 7 5 YT BAS AT I

o

(d8 4-6) UNCTADSTAT X3 HI0|H

SEuEte 196449 3¢

o
518, B

0]

_—
LS
ABOUT INFOGRAPHICS DOCUMENTATION
. /
Reports & A | m/utorials | ? B
e ] | =)
Folders x Name | Date (yyyy-mm-dd)
] lise trade fleet by flag of ion and by type of ship, annual

International trade in services
Digital economy

Creative economy

Iron ore

IMaritime transport
Transport costs

Balance of payments
Output and income
Productive capacities
Inflation and exchange rates
Commodity prices
Population

[jshare of the world merchant fleet value by flag of registration, annual (i)

[[IMerchant fleet by country of beneficial ownership, annual

[FJShare of the world merchant fleet value by country of beneficial ownership, annual (i)
[Iship recycling, by country, annual

[Tships built by country of building, annual

[Tseafarer supply, quinguennial, 2015 @

[Liner shipping connectivity index, quarterly ()

[Liner shipping bilateral connectivity index, annual ()

[F]Container port throughput, annual @

[]Port liner shipping connectivity index, quarterly (@

[JPort call and performance statistics: time spent in ports, vessel age and size, annual @
[TJPort call and performance statistics: time spent in ports, vessel age and size, semi-annual @
[JPort call and performance statistics: number of port calls, annual ()

[FJPort call and performance statistics: number of port calls, semi-annual (

[7]World seaborne trade by types of cargo and by group of economies, annual @

4,Bulk download (7-Zip)

Xt&: UNCTADSTAT EH0[X|(ZAMY: 2020. 8. 5)

80) 2uF SHO|X|[(ZAY: 2021. 8. b)
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2021-06-08, 14:18:50
2021-09-07, 16:21:46
2021-06-01, 16:59:40
2019-02-12, 17:18:16
2021-09-13, 17:24:21
2020-11-17, 08:58:04
2020-11-09, 09:36:48
2021-09-15, 08:47:28
2021-03-12, 12:55:42

2021-03-12, 12:55:42
2021-09-13, 17:24:06
2020-11-12, 06:55:00
2020-01-01, 00:00:00
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UNCTADSTATOA = sif2d & I 454 i
7P ARAS, o AZA S, AHOY B, I, d&F

59| izt o8 S ATAt Wet YPUEEY, Au|A 57 59
7 Hli- 240 Bgo] FHsste, ) o] A S2 HL 7}
A

2) SIS IS(MF)

A8 Z(IMF: International Monetary Fund)}= =Al5A] 4 &
& AAE &3 A4 g5 AA A== AYE2 =4 719elH, IE=Y
axoz AHAQ 2§ AYS Aoty Yot Z=2Y EslFY =4, 2
& A FE, FAFY S, 52 18T AE s AAAE 4

! Ak A AA 190 =7h2 14

h=)
N,
>
X
L,
Jr |
N
B
ol 4
B
i
i
|
4o
N

IMF= =4 53 €9 9 2haety 5 228 AAY 284 74 5=
273571 S8l okt dolHE 4 2 Algstal itk IMEZE Algste
golg= 1907] 3¥=g W= st @O Global Data, @ IMF
Financial Data, ® Exchange Data 5 34| 37[X]& &35}l QUct.8D
TAHo2 AmEE FASGEGDD), ABSH, &, AEH oA, FA
H] o X}Eﬁ%’-_ = 71— 5117].9,] Mx]x%o] 289 ol xHx_] U] ;(.]EE__ Xﬂ;_a_—,

Aot T3 =Z7PE AQHEA #HH BA(GFS: Government Finance
statistics) 5= & AAIE AR ¥ IS AY 5= A¥E 5 Sl

FANEH IMFOIAM Ashe dlofels =7HE FAAE, APAR 3
SEHE Tz 9T & e, T HolEE dteedHe] AA3

81) IMF EH|0|X|(ZA4Q: 2021. 9. 30)
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(d¥ 4-7) IMF H|S G|0|E
GLOBAL DATA MF FINANCIAL DATA
World Economic Outlook Databases (WEO) ([ IMF Financial Data by Country

International Financial Statistics (IFS) IMF Financial Data By Topic

IMF Statistics Data X . .
IMF Financial Activities
Principal Global Indicators (PGI)

IMF Financial Resources & Liquidity
Global Housing Watch

IMF Financial Transactions (Quarterly)
Balance of Payments Statistics (BOPS)

Capital Flow Management Measures Taxonomy [ IMEFinaniciat Statefments {Guarterly}

Coordinated Direct Investment Survey (CDIS) , Annual Report

Coordinated Portfolio Investment Survey (CPIS) SDR Interest Rate, Rate of Remuneration, Rate of Charge and B
Sharing Adjustments (S

Currency Composition of Official Foreign Exchange Reserves (COFER)
SDR Interest Rate Calculation

EXCHANGE RATE DATA
SDRs per Currency unit
Representative Rates for Selected Currencies
Annual Report on Exchange Arrangements and Exchange Restrictions

Currency units per SDR

X IMF SHOIX|(ZA: 2021. 9. 30)

3) MAl2&(World Bank)

AALHS UN Aste) 24 71802 A A M2 H4g Ba0
2 4Ysiglon, IVFS W 24 389 3549 98 49
o 3 2 AA BA 55 2 AL 202 BAow AgHslont, ¥
Dol 22 pLEYT] Yok I ARE ALS 5
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=]

MALY] AHA R thido] /AL Ad=S SHOE P Etst
1 A4 DB(The World Bank Data)E® F=3to] A A4 =71= thito
& GDP, GNP, & 5 AA ¥ &3} ¥ A EE AlSstal Q.

(13 4-8) World Bank |3 H|0|E]
@1 THE WORLD BANK. O signin-

DataBank World Development Indicators b S Chart @ Map Metadata

Variables Preview
» Database Available 84 1

~ Country Available 266 [
Please select variables from each of the following
Vou ean s

imes iew a report. elect from left
Countries  Aggregates el ing the links above.
Keywords for - s . v

» Serles Available 1443 o

> Time Available 61 o

At=: World Bank DB EH|0|X|(ZA42: 2021. 9. 30)

=3 AALHL Wit A A7 2P 2RATXZLPL Logistics
Index)2 2Hsl] F12RAARE Hoteln k. =7}
¥ 224488 & 717 7120 wet 94slsiol <9 7ln 9o

g7} 7|1202= O Customs, @ Infrastructure, ® International

Performance

shipments, @ Logistics Quality and Competence, ® Tracking and
Tracing, ® Timeliness &°] 1t}.82)

82) World Bank DB ZI|0|X|(ZAHY: 2021. 9. 30)
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LPl= 7 =7PE &7l Histe 67H4] £oFg gz Hasit A
o olg EYj2 Saue} gt BEFAu|A B3 AHAA, Qlmal 2

= AHE 7 Ao B A AA F8 gRbE MulA pE 8|a-gTte]
£ 43 98 4 92 Ao dyE
(O™ 4-9) LPl =9 ¥ H=H|uw
2018 2016 2014

Country # | Rank # | Score # | Rank # | Score # | Rank # | Score #
B Germany 1 4.20 1 4,23 1 412
BEEm Sweden 2 4.05 3 4.20 6 3.96
B B Eelgium 3 4.04 5 4,11 3 4.04
—— Austria 4 4.03 7 4,10 22 3.65
® lJapan 5 4.03 12 3.97 10 3.91
— MNetherlands 6 402 4 419 2 405
M Singapore 7 4,00 5 4,14 5 4.00
Bm Denmark 8 3.99 17 3.82 17 3.78
EFE United Kingdom 9 3.99 8 A07 4 4.01
wf Finland 10 3.97 15 3.92 24 3.62

Xk2: World Bank DBEHOIXI(ZAY: 2021, 9. 30)
4) 7|et K8 SFOO|H

A AA fdeh=F B A+ 9 HH" AE7|#HC = Alphaliner,
Drewry, Clarkson 5 ©gt 7]3#=0] &A5tal lom ZHzh 2opd &
T2RAF 52 B0 ¥ HEE ATt Stk

Alphaliners ZTFZA9] A8 HAS AEOZ 1= ALY 7|HO
2 229 HApE AEEF 3|

HE HSEsto] Azt AE oY AT 52 ATl A Drewrye =
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u QI E3 Oi AAEY Jt Ei0|2 #2)/2% DB, 15 DB

A= KA ARY

3) iet==
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