SITHLERIBAIR] 2017-01

HIHO[ES S5t SHRAREA G
— HiE[oE] me} I Etulol

A Study on Shipping Market Analysis
Using Big Data Analytics
- The ldentification of Big Data

2017, 12,

’ OHOFA X | =] o)
k) DI
KOREA MARITIME INSTITUTE



| EREEREEE |

(HR=AXL)
23| M MR, MR 1E, 28, 45, K5E

(@7l

r

nEE2: MY 2E

g ot MaE 3

absl 2l M3E 1&, 2H((QRARE Fod)

MY Hay 3=

Z M2 M2 1E M3y 3E

shd Y M2y 2F 3H

o

’|\_}‘ -8 AN ‘

ZTE (RIUE thE)

d M (HtishdMHlA EHE)

A E (Br=aiiste ws)

HH 3| B (FATHetm w4

R (EEeiYTEin )

iy




ﬂo

SHA|
Hof
o]

R

2
B

%
ot o
Hoz A
o g

Wbl 5

ez |
o=

1

e Ausg
L

Jo1A

AR

F
]_

el

A

of
2
At

SA A= A

&= 273} o]
ol0}x] o] ApAlolet.

o]

H
HRb ol o
A4,

1ol

o
o
=

EL

o] I = ojdoll= 4

79] A
H
28,

3

5

-
|

s AA, 714
=

oA

o
=
:6‘__]1—
2
=
o

3f

—L

=

oy FAA Zotel Bl FHA

o] B2 sf7Ig=el Al

71914

=l

Z] O
4
=
1
o]
S
3

=

o
gl
IRNK

5t

o} gl
ool A
8=

=

2 9

o] A
1k
S A1

=

=

g%l A HHolH
Q

o
AX
o A

St

o= A
Sf2-71 4 <]

X
Sl
ok
RN
1 9

A, LA 7]

o X
=
2
T

Zjl
EREBE
1]

7F Atk

A

4k
[e]

)
1)
44

L
.

1

-

L.

}.

golut WA o el
o gk Seqlute] FA ohch AlgHA

o} 4%

=871,

o

o
9 pgel 2

o] 7hs

250l

o}

o

R

J

AARRR O] AAIZE =5l0] 7
A

Yol mddo=n w9l

3
g
L
T

==

]_

(]

2}

(o]
%
1=
A2

o] @Aoltt. HEXAIA =2

Ad3to]
of tf
QAo o] BA

o]
=

5

[e]

A d-&Fl Hlol® A=7E 7hs it EA, 4

M. Stopford7} A AJof|A

SEIRN
Az 22 9

~

T

tol 5= 71l Als

g 2 744 of

L

L
o
o

e

|

9
pal

]_

]_
1
1

-

.

Al

0

o

Hee Ao g a1

At oF2] &-g7
9

AT 5 19A

o]

dk

7t

ol
oz d
1o}

O]



l'ﬂnii_%

B2

AT 5oz grjso] wE Al o ¢ s 24U FAE

iN—:
re 2 u) A
o
%
)
&N
st
o,
filo
N,
el
:?&
e
=

rr
=
in}
)
i)
)
)
o
2
4
K
By
e
)
e
ot
lo
)
2
>
1o
i3
o)
)
i)
sl
)

)

S volume), BIE 2] &Xk(velocity), FENS] T d(variety)olehe 24
ZA7]e dlofgof =gtetA] ot sfAIe] B4 dAofA=
of Fa=lE wdlojg] Bt oyt MBI HoJEx & §lo] AL
7] Eolct. wEkA] Aol Welo] A= YHER FH A ZolA
2 folelE ZFAFOH Eo| AYPHoE AZEE HolE #XE
A melgto g g% BAGA ] &8-S FXoke d oulg £
of QlojAx Bldlolelo] gt I3 2R AU FZo] A
S7HA9] A7t RE BAE A ql 2
dolEE ogA &g A7l Wiol FRE olF} 18
SAEAY JHHSEA HlolE e F2E 4ol UA HE ol|
9] Aol S Zh=rtal a5l

0

e

R (DS N
el mﬂT 5 o i
Mo ok ol
5,
oo
30 it oL o

)

R

)

2 Afole AFHIA &34 FAFALES vIste, AJA Al
SAAER, Y SARRAER, HERE Y, 1S AT, HAR-
A7, e 7o) Aolahlnt. 1Al d=sdiete] A
2o A w, AAE we, FATRe] vl Al HalA
FE ol g2 =22 F4aH

ES S FACIAE AR, SMAA, e, ditele, ESEs 5
U 4 AARES deEel dERe dERAE SEiA £2 9dE A
8 4Tk o] Atoll = FA 7 V1S wHAE, d2al ddse X
ool AFEIAZE AAEVI7HA] B2 Ead FA B 28 42 24
£ H3

201749 12¢
AT LY

dTF B =



Jlo
Su

Q ok j

< =

A -

HAE A0 HIZ Y QM oeevrrsrsserssssssssssssss s 1
1, SHRAIEHBMO] ZEQM corerreemeesssissnrsssasssesssessmissinsssssssessutassessasssssissnassns 1
2. T|OJE] L EAMBEZIO| EHB} -vrrverevsrersemssessssiess s 5
3, E} ZOPOYAO] AT +erevresseesssesssensssrssmessessasnesssenssrsssestsssassessassassassnssrsssasss 6

TI2E] GIFLO| BE] weerrsresssrssssssssssssssssssssssssssssssssssssssssssssssssassssssassssssasssss st sns 8
T, CEEHIE GITLLHR «oreeverseesremseesseessns s 8
2. GITLO| B wovvrristiisinisis s s 10

HIBE GITLO| AT} BHO| ceveerumssssssssssss st 1
T, QITLOY JLAT wovreererseess et 1
2. GHTLO| EHO| vireisimissst sttt 12

HIAE KT HEHE oot ssssss s ssss s sssss s ssas s ssss s 14

H1E ST} QIAFZIE wrrvrrrsrrsrsssssssssssssssss st 16
OAIZAES O RO| HERA wrvveessrrsresesssisseisssssssisss s 16
N7 QIO OJAFZAE errrerrersesesssessest sttt 20



H2E SHAIRHRE AT} TSR] GO[E] wrreevreeeesseeessseeessseseessssssssssssssssscessasessss 28

T, RIZFRS AJREELAD oot 28
2. TIMTS AIRHEA] cooreeeesseseisees st 32
3. FEX] [[O|E{Q] DB wrreverresrrrreesresesinrsnsisssisss i 33
4. T|O[EJQ] BER BHE} «rvvveerereserssersssensensssesssessssssi i 36
I3 MEX] A|ZHEMO| BB} BHH| rrereevveeresresssssrssssssssssssssssssssssssssassssnans 37
T, AIRHEAT J[EH e 38
2. MBFE| BMO| QM o 39
3. EA] ZATPO BER vvvvrreesemssesenssesi s 40
4, NEHRMS OIBE ZE| weonneresnesssmasssssssesssessssrsiessnessssssssesassasssstassssrssessesss 41
B. FAEE] A|EHEAO] SEH| -rrreverersrerseeseesmemsenssessssssssssi s 43

3% SH2AIZEMo) Cist A2 M2 -Big Data Analytics © 46

T1E] BIHJO[E] 5A] rereeneressrasssssssssasssssssssasssssssssasssssssssasssssssssassassssssassassassenss 46
1. THQ werererememeee e 46
2. SR HIZ reorerseerssssssrsssessssnssesssesssessstsmessssnsssassstssisstsssassasssssssstsstasissses 47
3. EIHO[EQ] ZQAS D FER| wrvevereesreesrressressessmsssessesssesssesssssssssssssssssssseneas 49
2% BIH[O[E{Q] KO| D ELAMT[EH weoverrerrsrsssssssssssrssssssssssssssss s 50
1, B OIEQ] IO wervererssrssersreesmssessessssisesise it 50
2. HUE|O[EQ] BRI everresrerssrssesssenssesiesssssise s 51
3. EIHO]E] BEAITH| reereerersreesseessesess i 53
A, BIH[O[E] BAIT|E oevrereeseesseisntiis it 58
HI3E BIH|O[E] A0 CHBE FITE -ereevreresssmssmssssssmssssssssssssssssssssss s 68
1. BHQOY| THBF GHIL weereereerersresrememsssises s 68

2. EF EOFO| GHTL ceeveriimsiitisists it s 72



A4 sH24icole{2| mef I =i - 78

TR SIBHELA] corverersersserssers s 78
T, B HEEH oottt 78
. BB} wevreeere et 78

H2E YUFH G HIE|O|E|Q] I} wrrurrrusersrerssersssrsssesssersserssersssrsssrsssesssesasens 81
LR = e 81
2. BHDT|QIO| T[] vrerreeessreessreesssessssessseessssssssessssssssssssssssssssssssssssssssssss 85
3. HOE] ZT QAR wreverereesseressseessmessssmsss sttt 86
A HR BIH[O[E|Q] B wrrrrrrersressssresssssssssssssssssssssssssssssssssssssssssess 91

H3E SHS BIE|O|E{Q] BERAFH| rwrevreerersserrssersssrsssersssrsssersssssssesssssssssssssssasees 94
T GHDT QY AFR| veereeeesseesssmesssseesssmsssssssssssssssesssssssssssss s sesssnsens 94
2. SET|Q] | wervverereeessreessssessssssss st st 96
3. BHIE D EJI| AJR| reeerersrersseeesssmmssssssssssssssssssssssssssssssssssss s 99
A, RJAFR] eeeseeseesessse s 103

T4 HIHO]E{Q] BHEHIOE wvrusrruarrarerssssssessssersssssssssssss s ssssassasens 104
1. AE2QIESLIl 7HEQ] 2K werueessneesseessssressseessssesssssssssssssssssssssssssssssssssssens 104
2. HIOJE] Z(DOOI)Q] BAD «+vvvvrrrrveemssssssrrsssssssssssssssisss s 106
3. THELES G[O[E{Of] GIZE wrrrerreessmresssessssssenss st 107
4. AEIO|LF ZEFETE EBFSHE vreerrerneernrseesisssssesssne s 109
B. QIELE|O[EJQ] JLON +rerreesrseessseessssessssmessssessssessssessssssssssssssssessssssssssssssees 110
B. FEFAH ettt 111
7. O[SHEIAERE ZEQ] TIBE wrerversssrrssersssenssssesisessisssssisssissssssssssnsss 112
8. ZERIOL werreesseesseesseess sttt 114



A5

3 Z2 U BN 116

= ©
TTE R e 116
1. FATLHEO| QOF rrorerrrrerrrire 116
2. HTLO| T|THETU «eervererrernrrersmrsmnsrsessntsnst st 119
TI2F FAEHTY O woremrmrmrrmrmrr st 120
1. 100CH ZHIX|O UIH|O|EIS BHEBH SHRAIBHRA] QL rvovsvevsvssoee 120
2. TRHT|QF -eereeaerermsere st 122




(B 2-1) HIHQT} ZHEO|LABHDO] [T +++wssrsrervsesesssrnsnsesssssnsessssnsnsasssssansnnas 21
(B 2-2) ZOE0| [ SHQOUAIZIHIO] QML crrrererererrsreressssssersassssssseasasanens 25
T 2-3) CO[E{Q] BT RUR erererrsrerererssrsresmsssnssmsssssssststsssssasesssssssessasasssens 34
_:E[L 2—4) *lxof_E_A_‘! EH:O-I' _XLX_!H.E .................................................................. 42
e I T 10) |2 Lo = OO 52
T 3-2) HIO|E] FFE] 7|2 TIEIARS}-eerereerererensresssenstetststnestsescse e esieneeens 55
(E 3-3) B SEH(ER/EA)S DER B cevvrirrinenssensssssssssessis s 59
(B 3-4) 82 DH(2E/0E)E TEE HHH ettt 60
T 3-5) RIE PythonQ| H|Tl-+seesesesessssssssesssssusssusssssnsuinsiiiinssisssisnsssssnsnese 67
T 3-6) H|O|E] Z2Q T A| SR reeerenrrererererernreneiiieiitiiiie s 69
T 4-1) SHQEAA HIH|O[E] EEIH|E] JHQ -+rereeeseserrersessssssnsnsssssnassssssnsnsesssanes 82
T 4-2) IHS MarkitQ] AH|A EE weeereerisiiiiiiiiiiii e 89

(H 4-3) SH HIHE] EM e 115



=HEET

(R 1-1) SHR7 | EAEO] JLT cerunrereaennniiee ettt 2
(2] 1-2) UTITT} A0IO| AlSdrrerrerarinrreririttieriiieie e 3
(D] 1-3) STH| HFLO| JHQ rweerevrrrrerernmrreernitiieeittie s 9
(T2 1-4) 12| O] THEAT] JLAG «eeeerreesnnrinritetnieiiitiiete e 12
(12 1-5) GITLO| EH Q| uurrreeenniiieieeiie e 14
(2 2-1) QAKX RIA|AEN(DSS) Q| LA H| -vvvreeernnrrenssssnnnassaaninisiannnnnens 18
(8l 2-2) Q—ijedjgﬂ"o.:lMﬁEmﬂ(DSS)QJ D TR 20
(2 2-3) SHYUO| EH|O|Z JLT -esvrrrreersssrnreemseiiinrieniiie ettt 24
(2 2-4) SHR QJAFZTIO| CHTTLTR sevvrerraenrurrernsnnrnennniritesinitet s 26
(2 2-5) HO|E] B2 YUK HASIH - rerreerrerrrariieiniii 35
(2 2-6) HIO|E] ZH2EIE} LB -ereeerrrerrerrsrnrnininniiniiiniieiei 37
(2 2-7) A|RHEM 7 |EHO| SERIE @ -rrereeeessnrreaasiinirieiiiiiee ettt 39
(12 3-1) G|O|E{Q L IE I sverrerernnnrraerennttee sttt 46
(12 3-2) HIH[O|E{Q] L& D L cereeerrrnrteemmnniiitiiniitiiinnit it 48
<1E‘H 3-3) 7I[EH41Z9| The Big Data Value Model =++=+-+sereerererennianniianiani.. 51
(12 3-4) HIG[O|E{Q 4TFK| KFR+errevrrrerraerrunrerarinrrieniiiieenites s 51
(12! 3-5) HIG|O|E{Q] TSI |G rrererrrrrrrrerrrnrrenssssrsnntnaninisiesites st 53
(12! 3-6) HIE|O|E{Q] A[ZES} ARE|+ervevreeersarrrresrmsiuetianniiniiinniiiceiiiesn 57
(32 3-7) SEMMA YIHZS St25FH|0|E] O0|L ERf-rwvveeeereerereeeesrnneansinnen 61
(2 3-8) TZM|A O[O CHTL EO) +erevrrrerreerenremmsinnrenniiiiiesniiessneee 62
(12 3-9) Text Mining Argas ««+«+-+=sserserssesrresreertarinitenietinintc s 63
(121 3-10) GPSAIS O] BB ceeeruurtermmiuntitiiiiiitiiitt s 65
(2 3-11) 2016 LCIO|E 2M F ABHF TAL Zilfeeeeeeereserererssensieeens 66
(T2 312 KI21K AJZEaH OJAI(IZREE QIO ceveverevereessessseeneeessessssneeneeeees 70
(2 3-13) HIO|E] ZRQRIE -+eeeererrrrrerarsrrrrenrseniteiieiiete st 71
(2 3-14) 229 Z2|(SCM) & Gl A[+reeereerrerreramsinrieemmininiiiinniiii, 73
<1Eé! 3_15> O|EL2|0 S| EQT TG cereeverrerramemmiiie, 76

<j_r-é! 3‘16} 0| =2 39| AI?_POI%(time Shift) THEAL ceveeerrenerennreiieiiiiiiieieienee 77



(21 4-1) SP-IDC AJAE JHLAL seeeeeemmieneeenmenietinicti ettt 83
<j_%| 4-2) MEFSIALO] HAA|AE] QAT QL crevreeererrreniireitiiisiiiiniicie. 113

(T2 B-1) BEAH| GITLOY T O rverveervesruesuesrmsrisuiiniiinniiisiississnssassassnsnes 120






fo
2

HIGI0[EIS HRE HRAIREA
- BIL0[E{ Mot 2 Shsol

b |

1. g0 25

o MgolEg BT HSAFEA AT R wAl] sFHE o] AT,
A A7 9 ALY TEE A8 712 Ao dPEE, aTRe

o R WA BAL, tolHE BT B0 el AR o
FGELA 1 @S IS HFORA G B U AAg 75
A Q). = WA BHL, Exe] A= 9

shewtd dolge] adet 1 F2E slettoRs BAUAY Y

(F Q0}-1) = o171 o] E3
=5 EIT:) X2z U= Med 0|9
- Oz 0|29 WA ~ ~ O]} £A0] 2XITIBHY SIHE 95t ALK
1% |- seelol oNEA S5EA | 0|2 2 ALK Tt
SN - MSHOOERANRY - =Y |- XSS HO[ERNL| 7 U Y £5
_oiolE AT AR | AREEAF - AISE Eat I|0]E Sio| Hlet A
e |- 1S O SN |- ke OAfIEe| ©paeler A7 met
5% - sieamene ug SH27I2l0] |- SHRA[REAlS] 518 Ipot
A wigolE 240 S OIR|E | STRF55% - HIGIOJE| SA0) Tt OIX|E Tt
el | . e — Y MAL)
sy ~EBATES EE RQUS |- AR ZEOIMS] AR O AT} 17 SOl
—O
aigyp - SEIOIE 2471 CSORE |- 2 LESHS 27 HS OfsHohL HBAR
Tt - sHolee peie I 24 HeolXe | £ selpiomi B8 HA o HOlE H
= | o ma o & | s




ii

SlE IS

)
o AR

mn
[ukll
r9£
glz
Ho
v
02
AT
1z
re
—LJ

II
E_
(=)
m
E,_
wﬂ
Jgob
HL
ro

_|

o 7129 ol @77t Helolele] BEYehUTE BRF THYAL F
2 AT A U & 7S ASATRAIRE FARY S

glole ] g efet t—’ltﬂolﬂ l‘i"‘ioﬂ /\}%ﬁ% 7]

2l
—E_iul‘—g—ilﬁ 63:;!6‘ ;-_*8‘ —é—ll] ]/ﬂ?,] O]‘B‘HE'-_ EE":ﬂ‘
o o

5}74] 274

- S HdolHE YHAR HelFoRN FF YYUSE BET A

- ol ] SEHekS YFAL FU )M FEATE B st

(e}
A ZZAoR thgoRA deold FRo| BUYS AT

- 4% 1009 AL A Hefole] B SJulg 2t Wy

(o]

>~

(0]
rul r
-
>
o

g 249 2¢o] Bag A2 YA

3. g+ 2

1) g7 21 29

1
=T L
o «]/\P Xé& Xéioﬂ e = AEAel 2 o gelda A gRe

}\o]o
T AT

- AEZAF AT S99 7P 293t QAFAAL i) AFFEZRO] AAT}

i) A&l gt /amAde] 27 9 A7t Adgog mebE Yl
o] ARSElE dlolEl ClarksonollA] Algdts AIZHEIA L A]
A 2=l bt SJE=7F F AR YERES

glolE o] &80l SlofA= 50%7F e SEAME W 24EIAE 19
2 Fot Qo EHEIAME Y= JAFEH ¥gsh] Hote 293
sAe] ge AA B8l e Aoz vy



o APgEAe] JMoRE A B9 Hgo] HA4H BAlurt 24 o}
= o

LS| .
AMAGERA, 71ed 24, 7lesAEAs Sl s Al=HA S

oL,
)
S
]
=
\<2)
2
>
S
ox,
Mo F
(e FJ
N L
W
o >
J —|>i
T m
o =
2 B
= g
o o
e
ook
o
A rfo
I‘J 0.9,
ojm >,
X >

H9te. urkE o] Stelo] glof =

AH A4S U A B4 Zuie] FeEl At Uk Ao

N
2
il
o|r
Y
ot
i)
ro,
>,i oz
lo
i

fot
rO

8ol Agte 71
o SheAREAC] T8 4 i WelolH R Al B AAGATE
IHS Markit, Clarkson 5 S1919] 4944 FRUAZH A2 I0T 5 US
o 3% Holeo] E4e ackstu ofdfel 2o
- = AAdelEst FEg
- A% dojg 9%
- 3Bt FEoE A
- 4YH FFAT FEA
- 399 Aol vgH
o A|ATINE FlHoR e, WU, PR 5t FAZO] 4
A dEEe] 714 Bl o8 SRt /1A :
2 AEsk gk Ao Tl
o Hglo]e|o] Bh2 Zwo]x
Fet PHES B2

S}
=
o e s 9L

1 g



BHk

b

[

q

A
o

HIO
=}

=

=

=1

tof

CEREERS

i

b

=

3

Y]]

-y
~2) O[]

3

o
OF

Z2Q

(

SEMIS =

iv

;

Kio

Jd

S:

HOJE 29

;

Kfo

HlOJE0 S22

WL

i

olo

Kio

;

Qp=G0[Efe] oy
HEtAFRE

o
}

k=

2) 71th

i
%

5o

.

2E

]

-
[e]

|

<

)

=87 12

3

Ao

P
T

T

__OE

AA

=
=

Rz A

—

S

ojm
ox

{F

—

N

=
m
oy

o
o

olo

dlolelz o

=2 33
=2 00

] AlSHlo]E

5

E
=

St
I.

Aol Wa
H

ol
=

BAperd 2 4

o

EREBE

tod
FT-=ofoF g HlolE 9] A

_'I

2l
%

-

o

Xi

=

x
o g

o g}

o
Br

uowo

1)
)

2] o

A~
T

ol mizbel

°



Executive Summary

A Study on Shipping Market Analysis Using Big
Data Analytics
- The ldentification of Big Data

1. Purposes

This research is part of a 3-stage big data analysis that has been
applied to the shipping industry. The first stage is the identification of
available big data that can be used to analyze the shipping market. The
following stages are machine-learning-based analytical modelling and

system development, respectively.

- Traditional shipping
market analysis

- Source of data

and its structure

+ How to secure

big data

traditional models

- Application of

A.l-models

- Pilot projects and

performance
demonatration

Stage I Si III
Identifii:tion of Stagelll Devt::lﬁ;ment
Analytical M
Big Data alytical Models of IT System
+ Key decisions - De fining + IT system
in the shipping decision problems development
industry - Review of using A.l-models

- Practical

contribution
to the shipping
industry
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The eventual contribution of the research will materialize at the third
stage, when the analytical system is developed and the output is
visualized. The immediate purpose of this research is to serve the second
and third stages of the research by identifying input variables of the
analytical models.

The scope of this research was narrowed down to an analysis of the
shipping market, which meant that the data had to be related to actual
shipping decisions. Therefore, the decisions of shipping companies were
analyzed before the data was identified.

The ultimate purposes/goals of the entire research can be summarized
as follows:

o to enhance the competitiveness of the shipping industry,

o to prevent shipping and ship-building industry failure, and

© to minimize the impact when the industry faces a crisis.

2. Methods and Features

1) Research methods

This is a descriptive research focusing on the identification of data.
Data-based decisions in the local shipping industry have not drawn much
attention so far and shippingrelated data has lacked a full-scale
examination. The exploration itself did not require the application of
specific research methods. A survey by means of a questionnaire and
unstructured interviews, however, were employed in this research to figure
out how traditional data and analytical methods are currently used in the
shipping industry.

The questionnaire was designed to discover:

o decision priorities of the shipping industry,

© analytical methods to be used in current market analysis,



Executive Summary

o the organization for market analysis,

o

value and the use of market analysis,

o

data used for the analysis, and

o the industry’s understanding of big data analysis.

The questionnaires were distributed to 68 people in 11 shipping
companies, the size of which varied from small to large entities. Fifty-five
of the distributed questionnaires were collected, giving the researchers a
response rate of 81 percent.

The identification of the big data required for shipping market analysis
was carried out by web searching and expert interviews. The data was
rather limited in scope and there was little to add to the knowledge of the

researchers in terms of the data sources.

2) Features

This research was carried out with a focus on specific problems of
shipping market analysis. Most reports on big data deal with the formation
of a big data platform and ways to integrate big and/or traditional data.
The identification of data in relation to actual decision-making for
problems in the shipping industry is the main topic of this report.

The accumulation of data is meaningful only when the use of the data is
taken into account. This research is significant in the sense that the data
serves a specific purpose as part of a 3-stage system development plan.
The plan is briefly displayed in Fig. 1.

Thirdly, the data was identified by both its source and its structure. The
data structure of several important data such as the SIN of Clarkson
Research and the THS Markit was fully scrutinized and listed in the form of
a separate booklet.

Another feature of this study is the survey on the current situation in

the Korean shipping industry regarding decision making, decision criteria,
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the use of data, analytical methods and research organization. In addition,
the current understanding of big data analytics was examined to discover
how local shipping companies are responding to fast-changing business
environment.

The final feature is that the study is directly and closely related to the
crisis that the industry is currently facing. The Korean shipping industry,
as well as the shipbuilding and ship finance industries, have been
suffering from longlasting market depression since the financial crisis in
2008. This research can act as a detailed solution to these problems by

enhancing the competitiveness of the Korean shipping industry.

3. Results

1) Summary

Decisions regarding business structure and purchase/sales of carrying
capacity were revealed to be the most important decisions in the shipping
industry. Both decisions need to be made rational by being supported by
data analysis.

The decisions made by local shipping companies lack scientific
foundation. Many shipping entities accept an amalgamation of external
market reportsrather than scientific data analysis—as a decision criterion.
Even though about 58% of the respondents considered time-series analysis
to be the most important analytical method, little credit was given to the
method and only 27% of the respondents recognized the usefulness of the
method.

There could be a number of diverse reasons for the limitations of the
quantitative method. One of the most plausible reasons is historic poor
performance, as illustrated by M. Stopford.

The environment surrounding data analytics is experiencing a new
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phase in the age of the so—called ‘4th industrial revolution’. The collection
of big data using IoT technology is opening up a new horizon for data
analytics and new A.L-based tools are being recognized as a better-
performing approach by demonstrating superior performance in the areas
of finance and commodities.

This is the first part of the 3-stage research plan, of which the main
idea is to examine how the shipping industry is reacting to the fast-
changing data environment. This research consists of an understanding of
the current market, the identification of data and approaches to data
acquisition.

The survey showed that decisions made within the shipping industry
have a weight on the formation of business structure, as well as the timing
and quantity of freight trading. These decisions are considered to be more
strategic and more closely related to market risk management than to
decisions on operational efficiency.

The decisions are based on integrated ‘internal’ reports. This implied
that shipping companies did not rely on external reports unless they were
screened by internal experts. The internal reports were generally well
accepted but the opinion of top-level management seemed to be
influential and could change the views of the floor easily.

Time series analysis seemed to be the main analytical tool in use. The
organization in charge of market analysis consisted of about 3-5 people,
most of whom were not fully dedicated to market analysis.

An awareness of big data was not high, but 70% of the respondents held
the view that big data analytics positively influences shipping business
decisions. On the contrary, the collection, analysis and application of big
data were found to be extremely limited.

In general, big data identification is carried out for primary data only.

Very little primary data is produced locally. In the case of public data,
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cargo movement data captured from Port-MIS and import/export statistics
generated by the customs office are some limited examples. Cargo

movement data from other public organizations are mostly secondary data
reproduced by port authorities and the customs office.

Private companies are known to collect vessel operation data using IoT
technology. Most of the data is gathered by the VDR and AMS installed

onboard and periodically transmitted to shorebased computers using

satellite communication system.
for market analysis. This data is mostly categorized as traditional data.
The type of data that can be classified as big data is extremely limited.

Automatic Identification System (AIS) data may be the only example in the

Commercial data agencies supply most of the data that can be utilized
category. The data in this report encompasses mostly traditional data such

as those provided by Clarkson Research, IHS Markit and Baltic Exchange,

as well as some AIS data supplied by IHS Markit and FleetMon.
There are diverse ways to secure big data:

o JoT-based capture

© Data pool
o Connection to open database
o Data sharing for commissioning and/or collaboration

o Web searching

© Data exchange

© Purchase

One of the most practical methods to secure data, from the perspective
of a public research organization such as KMI, is through the purchase of
data from commercial agents. Most of the time-series data and AIS data

are available from them.
On the other hand, an economical and even creative way to acquire
data can be from 3rd-party institutions such as IMO, UNCTAD and
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classification societies that have a collection of data but lack the
capabilities to analyze them. KMI could obtain the data free of charge in
exchange for providing a data analysis service.

The value of the data increases as the number of observations grow.
Companies and institutions could enjoy an improved analytical performance
by putting their data in a pool. A research institute such as KMI could
secure the data at no cost by offering an integration service.

The data can also be collected via web searching or through IoT-based
capturing. This data can be unstructured and be classified as big data,
which needs the application of distributed computing technology.

KMI at this stage does not generate any primary data. Hence, the
exchange of data does not constitute a practical solution. The option can
be considered when primary data is directly collected by KMI in the

future.

2) Contributions to policy making

A few suggestions could be made to the government based on this
research:

The market analysis needs to be provided to the industry as a ‘public
service'. The shipping industry seriously lacks the capability to analyze the
market in a scientific manner and the development of a 3rd-party
forecasting service does not seem to be feasible, at least in the near
future. Under these circumstances, the only way for the government to
improve the situation is to take action.

Investment in the development of human capital is essential. We are
living in an age of convergence and the area of market analysis is no
exception. Even though the industry has experts in each specific area, the
expertise can easily be of little use unless they are integrated for effective

problem-solving. The industry needs a group of experts who have good
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domain knowledge and analytical techniques. The role of the government
is essential in developing human resources.
More data needs to be open and made publicly available. A good

analysis requires quality data and the data is often held in the public

domain. While many advanced countries have a policy of opening their
data to the public, Korea lags behind on such policies. For the data to be
made publicly available, the government must provide initiatives for the

amendment of relevant laws and regulations.
needs to enhance its competitiveness. Quality market analysis is certainly

at the core of this competitiveness. As mentioned above, the role of the
government is essential in building up the industry's core competency.

The industry is suffering from a chronically poor market and urgently
This report and successive research to follow will provide a good ground

to improve the way in which shipping business is managed.
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2) Domain knowledge is valid knowledge used to refer to an area of human endeavour, an autonomous
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3) Shen, S., H. Jiang and T. Zhang (2012), “Stock market forecasting using machine learning algorithm”,
Semantic Scholar.
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= APHEAS ¥ctks A= &t ule] g/gjo/E7t obd Y/hjo/E
o} A-&4 dHole7t BF E8E7| wZolth

A, ATEZAE H2APGEA ] Ittt sl JAEAEAl= A
A7 #HHH A JAFEH(market decision), @& AFE A (operational
decision), 71€%4 9JAFEH(technical decision) & THYSE FEf= E|o}H
olZet FAIE XY A dlolH o gEeF EA 9 J7E AUA|A WA
7] ol A= ¥ 5 Sl 9E Yol ZAE siEsks Aol F835tth
o] A= A A&E HF= AFFEACE HAE st 3
=3l
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HIHOIHE 288t sh2AIEEA S5 — BiHolE met 3 Si2Hiot

(33 1-5) A7 H4

SEOlE B —  2A D NAE 7%

e GAEE —— 2 AEE 71EH oAEH
ArA Z4E{0|4 el EAN 0fZHA
%O_:! — = = — —L

R4T A7 e

her|gel Fa% AHAHT Hole BE S AFL Tosp] s, =
2% 27199 A3l e AuRY YBRNS AWt AR

= =W 1174 si71ds & AlgEgleH, dad HEA4] & 5542 o
Aoz BAS AAST. FAI-Q AERAF Y82 ofget .

AR W82, 7149 JdAEYRET Sa%0 g &2, A B4
Qs E8=l= HlolEet AA & E]—E— A7 miotels R, 181 |
olgo i3t o|s] FEZ FHolst= 3EE o g o] TLAFIYLH

AE ZARAFL 7| he] ATt 7] 8 R0 A] /\]X}-J/\Péﬁo H ot

thoRe A%9] 2HTHYAL RO Sof o] Fojzek. Ffe] Y Fm A
b2 A sher1de] 47t BA e Aetste], YR oz A7l
I

25 FEMU2H, oAz 7Y W
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HIHOIHE 288t sh2AIEEA S5 — BiHolE met 3 Si2Hiot

T
2 HEX S2AIZEA Ho|H

H1E shi2at 2A2E
1. QAHEHE 0|22 LN

|27 (decision making)olgt 7HRIo|u R&o] Fojxl ZAE A
Hsto] of2] 7HA] diQH(alternative)g HAYSIAL A8 7haRt tijk &
Rt 71 (criteria)]l F¥ohe 229 WietS A9 -AHsk= ES n|eit)
ofg] JdPAFolMe JAHEAES =2l Al 7 3oz ERotal

2743 £5(2008)90f oJstd A 2JAFEA(intuitive decision making)©l
& Oitsd 259 AiARl Bl SlojA Awka 24 Qlo] Ao e 3§
Sh= QAFEA I}, dHbEo g A|7to] 7 ]‘:”’3}04 Q’E Hhﬂo] =7 W AR
HATE, AARAA ] wEkA i REY] A ] ARl w2 ALsh|:
gttt & A, 71AA A2 (programmed dec151on making)2 484 E
< Ag4 YHoR dAF Foix Ao w} Psh= AR ol vt
S vEAoR ok 229 A F= AREHM, BT kFolut
Hl-g WolA deAQl ®Rolth. mxgem  ZA4F  SJAbdH(analytical
decision making)> 2AFEAA o] EFstal tiQts 7ol Xpol7b W wff ARE
Ho, AR 7Rt e diked IS e AR B A7
7Fe] A2 o8 7Fset HolHE ®45te] 7 EElFelal avAl e

sk gAY $47] A2 AY 5 Be a95e] dSA 47 Fag
2 Q= BA) del A7) QX SPow AukE dSsL e oHAES

9 Zgs| 9|, "ONZHEY & SEONEM)., SXIZSIA, 2008, p.2



H2H HMSH AR HOIE

L.

U= A2 E7ksol 7Hath o9t o] E54/do] HWol| =3td #AIE diA
o2 ARAAALY] EAZAQ] Wl ofdt oA TS A ¥sh=s JAHETH
A YA AE(DSS: Decision Support System) A7} E4bs] AgY=]ich A=
st (2017)100] w2 DSSER= 7fd2 Peter Keen¥} Charles Stabell
(1978)9] AtolA AZo &2 A7id o|% ofz] SR==25H I = A4
A, ditzos DSSe AYEECl ol AR HlFEEA (unstructured),
"2 4 (semi-structured) ZAE si2517] s HEAAR ] Hlo]E e} oA}
27 Bd 783 QEHe|AE S JAHEE S AWdlT= AHFE BHE
A A”oRE ARYA Ol Seo 2 Ao 4= Qlth Keen Stabell< 1950
of oA 60dd = 7HI71 St =88 E A ARE Al Hig o]&
A AFLt 1960t miAEA = St A APH 220 FHFH Al
Ado] I3} 7|44 AFE FAHLE DSSY /MdS AHstdt. 19799 John
Rockart= S = H|ZYA glHof S HEAAR(EIS: Executive Information
System) T+ SYA YA AHEI(ESS: Executive Support System)2] WS 7}
A2 GAA 7IAE AL, 19809 Steven Alter= AAOA Ab A+
£ 53 DSS9 7dS A5ttt Bonczek(1981)2 DSS A9 #AH &
A& olsfstz] Azt ol&4 AAE FHsHU 2™, Sprague?} Carlson(1982)
< ZZ0o] DSSE 5 T = = WY Ao & P50l tish A8Ao|x
ojsfstr] HA dsta Slth. 1980dH Fhtoll= W2 oA AFAE0] 2%
9] OAEAES AYUste= ATLE 09l GDSS(Group Decision Support
System)E 7Rt o™, GDSSS| FaFat Aato] thgh A AP} Fusith
1 % ElSe= ©AAREAL i RE7|Hre] QAME G R YAIARI O 2 R4 T
3 HlolgHo|lA AFOE WS

1990dholli= Hlole fllofsh?-7d(data warehousing)¥} 221 ZAZL=A]
AJ(OLAP: On-Line Analytical Processing)°] DSS9 <9< ,
glolg 7|8k DSSY HAE H<S |t dloly fojshAolzt /g AlAH

10) A= 05w AHOHSH, QAZGXIAIARIC| THR, https://home.konkuk.ac.kr
:8080/cms/Common/MessageBoard/ArticleFile.do?id=53c9c32, AL : 2017.12.05
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BIHO[EIE &8st sH2AYEM ST — ol mef 3 SfEwot

£9lo% FolA gl Wekat o] Holsel HE A8At dA Ash 28
3 of Al&at ox1AAo] B8 4 97 BHe 714 FOHThID vhE OLAP
o oA golE TEE o] §ste] T Bst Wojg m&ow Heshs
ol B4 sl&olch12 WAk Hel W A 719 4% FHOE 90|
Futol= gojentold(data mining) 740] EAH o= U4 719e] o
Aol F87] Astsc

(327 2-1) AMZEFXIHAAH(DSS) Q] WHEHA

1970s

Brand AID

MIS and
tured
teractive

Key books Data Warehouses
GDSS OLAP
EIS Data mining

rasearchtheory
development

RDBMS

At& : Richard Kasa, Knowledge management, 2014

DSSY| 7Wd3} A= B SHE Eofel dAAsto] WA E o] fith Hlo]E o] A
AE7Fes & HolEet £4 Ay 7ex HHES Ao, 391
k2 DSSOIA ARG E= oHe HdS Zidsta EAsiES It Rdge &
A& S8t X, E5] 5 A A= DSS A0l =go] H

ARl JAHE AFo 3L DSS A& AT 7HEE A5 gk o E
Q3 I Hof2 = ¥ Als(artificial intelligence), U7} AFE 7F A

ol lr o

) IHLAMIZOARA, http://terms.naver.com/entry.nhn?docld=3360&cid=43659&categoryld=43659,

aMol:2017.12.06

2) AL hitp://terms.naver.com/entry.nhn?docld=2807097 &cid=40942&categoryld=32840,
AM 1 2017.12.05



H2E HSH SH2AYEAMDt HolH

Z-2(human-computer interaction), A&#|o]A ¥ (simulation methods),
I E Qo] FSKsoftware engineering), 12|71 AR UAC telecommunications)
5°] At HTol= AFH /AR /4 ndy 7HeE EY oAEA #
AE A8 EA5H= o] de gl A(analytics, analytical DSS)7} ¥tslE]o] 3}

DSSE= ¥ o= dHoleHo]A(database) AIAH], HEH|o]A(model-based)
AAE, ARGAE QEFo] A(user interface) 59 848 FET Ho[EH|o]
2 AAEHL Gt HolHE AASHL Q= HlolEH|o] AL o]F #E|Sh= b
olEjHo|A HZA|AEI(DBMS: Database Management System)O & AT
), QArdgo] 2 Rgt HolHE Aol olF AlFshs 7e= Uk &
o] A AARIL tofet HdS Aty Qe REHolAg) o]E TSk
nedo)lA T AAE(MBMS: Model-based Management System)2.& -
e, JAE0 Ea% B3 - Alsk: 7le= AlSdtth uHA|
qoz ARERL QIEHo|A= HolH Y f-E8T} oot EATAA dojyt
= AREARRE AlAE 9] QI Ho|A S Al TSt AIARREERA FE H|
Aoy 1Y AP Al ol-&5to] AREAE A olsistal AR & 3l
+ W35S AFst7] dzol HabgAd E #AZEo(DGMS: Dialogue
Generation and Management Software)2talx $tc}. oJglo] DSSS A8
28 A A(qualitative) FJEE ATtz AAH[o|A AARS EFHA]7]7]

T 3} 14

13) ZA=2CSt AGHEHY SIAEMK|ZIAIARIC| THQ | https://home.konkuk.ac.kr:8080/cms
/Common/MessageBoard/ArticleFile.do?id=53c9¢32, A4 1 2017.12.05
14) Q17|88 https://ko.wikipedia.org/wiki/QIANAT K| A|AH!) ZAM LIRS HIEIO 2 XX} &2
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HIHOIHE 288t sh2AIEEA S5 — BiHolE met 3 Si2Hiot

(23 2-2) MEEX[EAA-(DSS)2| 2=

MODELBASE ~——  MBMS DBMS —— DATABASE

DGMS

DSS USER

Xtz : Andrew P. Sage, Decision Support Systems Engineering, 1991

DSSe= JAHEAREE & F4HY a&F(efficiency)?l HET HE F4
o] aHA(effective)?l SHANA FFAIIHLL & 4= Qlvh. DSSE ARESH= 7}
Z FH o]FZ Hoh & ¢ U2 QA AR of= Aotk &, A BAS 5
off ohgt b= Al Aozl 71 stoll A9 dikeE Ad¥ol= B3PS
aAHo=s % 0_10}‘_—_ Zlolt}. 15 o]& &3f A7|& 9l £ FAA7 L, F
o] 3t wslo] Al&SHA s 4= A gk EI YR -9k, oF 9
A 9 7130 gk AFEAAY Q1AE JhAskaL, JAMER AEE SA st

7 A

g T8 A JAHEA BEAE2 HlF2H(unstructured)olyt ¥
Z&(semi-structured) FA|9 FEiE Wil o ffiE EXM3Z OAMEH
(analytical decision making)& 838h= EA|So|t}. o] 3t JAEH O] HL-
dE AT A2 SEsk AEA e e =0)7] flsiAl= TlolEo 7wt
= i JrHEA AEAARSY FHVF Ao HAksE o] Hierd WAoo R

= -1 O ~1

o)

15) A=Y AYHSIY, https://home.konkuk.ac.kr/ SIAFETAIAEIO| JHgt
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Fzo] 1 77t A2 D Y A8 WS WL Uk ABA 7]
£750] YBEE £9) of¥2i=lA(analytics)o] H8o] g Fo] solct.
olold sheAlel FeEE ofw iAol oRojxLA] Hes) B B
o} el thpet Aimdo] 9N AR ¥ 49] AYe] FE o]
A thzr] i) oEge AT WA 2] olgth. BE SerTe
AR S olee Bt Bl 7] o] HARA A0 o
A S Qo] IAE AYREER FRsjor T Bast ik
sheo] AGRde 259 720 tet thepshA Lol 4 glot 71 I
WHOE ERIL AS HFAN 459S U A 2459 Adolus

MAMO = Uil Zolth ol Aeoluiel Wao] Aol He AT A

(B 2-1) 235H22 AH|0|H5H22 H]w

A N e
o AMHIE [(C= X7 |KAO0| & AN
o et e B g + SRR T LRI SIDIRE B 45
M S8 UB DO TEUHRIR | e Hge StP
S 7 TEURRE | g spst 5 Closst Apersiey of2t
oo | * 7222 - FHRAATE, B, 7Iote] 0
L = = == — =
THEE L somzy(oimas dolass) - AEpERE
o XX|H2t
o e - oI
(=2 . (=2
" |ra8 e - AR
- IT of2F

* 7142=EXHprice taker)O|H HUAIH

0

AR olmnjo| oisroz Axtefslo] o 71%H ALERE 712100 T 74A0] 7eeda A
(Market risk) L= HHEHS| IO 2 I E - Tts
=
X2 KAL)

o7|Ae ZHoluet BAE Wi, SAREA S AMIS Ajtst] AFde

WaMT g 402 ¥ oNEYE Hoskn

16) 28552 (cargo-carrying capacity}2 M| $53210f Bl 740 MBARIS B3t HO2 HelILt,

21



22

HIHOIHE 288t sh2AIEEA S5 — BiHolE met 3 Si2Hiot

_||I

42 f-Foll TAgle]l HE= AR EA 7P S8 Zlo] Al &
EZT0] tigt oaraAoltt, o]+ [ AFIERI(SBU: Strategic Business
Uni2fale o= @ARdol 29 217}, 4T AL SRS &4
T AL, 4T AV Yl 7HA] SHR QAR o2 S E T o] Tt QAL
AAEZ AASH Ak Sl APEAR i Ao 7]|%5ke] o]FoiA

. AAEe ARAS Bkt AL sLat o] A AT
o glojAL Rolurte Zgsitt sHo] L7

E710] A A A8o] BHFoEZN B2 ool AW
o
A

ol At Hske AE BASHA R 2]

2) HE0|L] AfRiQ] QIAEE
AeoluiAlgle] mhol RS 37 VY Y2 Leo] 2 4
oIct. =/1Fe Adolde] Yojre] Fuy EeZele HeoleliE o
ot %, gz A9, B4, B, 45 Ak Zolth of A

3ol 710l wlx17] wo] ekt eFaglel FEs| melsolok Stk 1
FOIME AREY 2, 50, FHEA), /M0 et 243 A2e g2
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3) HM AID} M=Qi0| oA

-I)I

gy Aol 5T oty AZFe] &5 weprby Edsie] &%
(sloe ®iztet= LA 25 7H s E3d A2 24 54
(dynamic) £/ 7FAAL St} ol I¥ 2-39] Edo|d X4 EXO|
5589 et whfe] FEj7t thdsta AHY RV He 7ItE TS
A A7=7] o]t

H3A AR QAEEg 9] A
A7+ A= Aol E9] =5
Al oS- F83F FRojth, A B A @YES WEde] AVlERY
7] wZel A7t Adgo] 7149 AA3 A Z=7] wio|tt.

A= oAER e 24L& A7to] Fujstal avte] wuigtth=(buying low,
selling high) E#o]d9] 7 &3 ol&Z SHislct= Aolth. o] ZoA
2808 5 PH’“ 44737‘4 F o] A gt AP Aot AL
o £1:-=0] A
=

o Wgte FpAeL AL
e G ER EE I

rlo
AUV
19,
=
r*°
_H

_

Aol &

ot 9] R s Sl BaE
A% A AR

27 =t A
o el slolo] EeAs St SARAG 1S 2o

HF0] Aol ofef o] Aupriel A, Hutuizie] 23fol7] By
of Qb WA Ale] EdolTnt SARE FEE KT Yk bl oAb
#o] go] Zria Rolw 53t Aol

)
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24 SIHOIEHZ BESH SHRAMEA X7 - weolel Tl W St

(22 2-3) si2el Edold =

Vessels (buying) Cargoes (selling)
- Sales
Purchase  © Dedicated
BBC ® -
Physical cve
LS = coa
T S V/C
RElEt * T/C-out
Paper FEA-B ° [ FFA-S
&X:Yun, H., etal. (2017).
4) 3i27|Y oA taHe 2zt
H271h99] F8 AEAS T TR ERskL, AeRARE 55t
20| 9493 Hert
AT, A, AQEA, AQES HEH AR 5 ATEY
24

© 4B IR, $4 ) L Aue] wiGEAE G4 S A
2 Ap1zre] A
- AdRY A3 L A8 Het
« Aol B AN 9 5 LIER(FY Y] ABAT Yol A
* GRI 5 wv} % Fojrtael 24
YRR AU 23 A4 S8R 65%°l HFsHe 3670l 3 WA
B0l AYTRY 2L A 14912 Akt ol $127190] o]
A QALY A, AdEL, ALBS, A A% 5 AT B
4G 7VY FAT JAAHOR QNS 9SS X S Uk TheoE A
HAE 2 741@717}4 HES 1292 & ST F 1580, WA 27%
of Sk 1 9, A8IHY BAl, LIRL TA, T 24 5L 7Y
50T SHAYOE A8T SHAL 3 4302 A9 70l Bakach A

ol
o[o
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SEA 0297k 14912 HET AITRY AY L HuoRRAE, AL
o HEEA F2. FF UHols AR JolA, Sher1de] JAAra
2AE HAY 1) SHHOR GRolAel T Aotk 22k FRud mE
shes19 SEd el ta HREA FoE %2 YT ROl

(B 2-2) EQ%0| [2 SRl 24129
ey
129 2 se9l  4a9 5ag
AHRRO| AN 36 10 3 3 1
=] 2t 9 Histe) Tfo) Al
& 9 o Rziel e 1 %0 ’ 2 0
TR A8 U g 3 5 21 15 g
S0 71, tel| M2 S @
cxmg Aaseic) 49 1 ° ’ 2 1
GRISHONY TOPIZOIZE 0 3 14 7 2
3. o 22AtAH | MAUZE A/
e oJArAES #HE ol Eofol JFE wXth 19 2-4=

A e 71 219 RS dERE Aol
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H2ZE ofl2AIZ=Aat HMESH HOlH

HAFENE A JFH AFEAT FHH AR b 5 Urt
A AFRAL JGoINE oY, AVt 5 s FeHA S0 g
A7t o] ool gtk £ AToIAE HHA AFEAS AEH AAL BA
3} BA BYOE Yol 4B AFE sk 4 BAo] ool
A AAE SR olold olefat AGEAC] B AEH Holg F

79t 28 Aol 5 ARl A BAT

1) HSX AAE 2M

A FFHoR AT 24T APYAGZA] Beenstock and Vergottis
(1993)179] A+5 AFT a7t At} o]&2 AstEA, =24, AstE/#
A FEA dsf LAY +2(EFD), 33EHED), 7M@) 5= —1—131
Shar, Al2A A %-T’-ﬁ Al 5

Al £ 7HAAL B (parameter)E FEFT. &

?i A= %ﬂ FAE B S 7IRE 8, I7 59 tgRt #2419
F40| Al PA= FFE AlEdeld 7S Bl EAska itk

o|e} 22 BT Uuttdy WRloIAY BF o E5tal, GHA oA R
Beenstock and Vergottis(1993)9] A+ o]% oA 24 EAS ¥1Y
e A= Y F8 =9thidol HA oot FE5HAIT SHA oA = 2
s8] £ P9 AFAAEY, A =0 F&E(cointegration) 7R
VECM o] FHsHA A+=7] /\]X@ﬂ‘:}.

Kavussanos and Nomikos (2003)18% mhjatA At 2913} BIFFEX A

ﬁ\‘—ﬁi

7) Beenstock, M. and A. Vergottis (1993), Econometric Modelling of World Shipping, Chapman & Hall.
9| At=E MAR |+ FH2ot0 2oLt

8) Kavussanos, M. G. and N. K. Nomikos (2003), “Price Discovery, Causality and Forecasting in the
Freight Futures Market”, Review of Derivatives Research, 6, pp. 203-230.2] Xt=E XA+ H2|6t0]



H2E HSH SH2AYEAMDt HolH

= 9 719 A 4 € o) 71%3 9 S]] HWE XY R P (VECM:
Vector Error Correction Model)& Z&3tt. I52 fAH|A AR o)A
ARl A (commodity)T= 2] AH|AThs AR E7FsS AEC] AR
7] W&o A& 7HF0] 49 E{H]E(cost of carry)S ¥rYgste] dE 7143}
AEEA Gz T2EA Apol7t vk Aol =3 &, sARlA A AE
2Y(BIFFEX AE )0l & 2ol et 7HA X715 (price discovery)&
SHAl £ 4 Utk Aotk ERF WE X HYdt 9 o]52 ARIMA,
HEZ7AREFE(VAR), 49EFPEF(random walk model)] &g H|ul
A% olg9 £40] WEW ohberA A 2903 AE U2 A7IF
A HAE 7= AR UEY, HE QALY S ofF A A0 A
| F S Holx Sty E WEXLHHYPY TIHA IV HF
(Granger causality test)dt SAWRSEA(impulse response analysis)& %
s A= 7HE EE 7149 dlgo] ARESte Aol #8372 Hol1 o &
AE o] d&E U9 7N 6E Stk Aol

Kavussanos, Visvikis and Menachof (2004)19+& mhjutAs @7F Ak 2
A} FFA 7H A2 E 8510 49 A= 7H Y dF 71 dig "ERsA
% 7Hd”(unbiasedness hypothesis)& A5t Kavussanos and Nomikos
(2003)9] &A QAT Zo] o]52 A AE Aol E7Fsol7] wize] A
E7H40] EfHEZ whgste] AdE%do]l FAEA ke HolA 7Hd HS
o IRHZ A7 Yo7t o] ShARIAS A% AT AE A
Az Hl-&of qlof vt Holgt= At FET &, AT A4 oA
HIAE Al55H7] fsiA= ﬁ‘ﬂa AePA o g SHfof 517] wizef, ol AHf
gH Hlgo] £AQFA U= AE A4 AHEol EE A AR HE
Hop fojufstA Soh= 71101 - e T AlRo] sl 7Rl SA 0
HhSot= Hdo] tEda 4% 4 ok

oIt
9 Kavussanos, M. G., I. D. Visvikis and D. Menachof (2004), “The Unbiasedness Hypothesis in the

Freight Forward Market: Evidence from Cointegration Tests”, Review of Derivatives Research, 7,
pp. 241-266.2 XI=.

29



30

BIHO[EIE &8st sH2AYEM ST — ol mef 3 SfEwot

olg THZEH mad, fAY £H9 3d WSS A Ee AR
A AdE U2 2% 29 28 430 dve A 7 V14T 5 gle
Aoz yEht S qiMg 2] 3/ =M EH ST 7ol 7
ZHEl APl 2Ast] AE] w7t AeE A% AR EE AP 22 Yo
99 7FeAdol Al siAsta Qleh EE AE o] HAY EwtolA
TYOE S0P AF°] k= FoM A Ade ¥=2 Aulgo] o] &2
23S yetd fflez sidd & Uk &, sfeAdel $40] %S W A=
AP iAoz AFHIEoe] A7) miEo] o2t A Hot HA wheRttt
< Zolt.

Batchelor, Alizadeh and Visvikis (2007)20= ARIMA, VAR, VECM, A
oFEl VECM 2R€ U7 shfuis 9l Aol 48317 Uk LAY 5 4T
o M7= o]k ShRAIOlA A% A AE A 7He] A71E BAE
D gt oS0 4 Zu] By thwt 22 Al T 3,
AE 2ol A% ol Bl EYS & dlSe] of"rh. 13y A7 439
+ SHoA EH, A8 43 3E £ dEYET HE
ot =4, VECM 232 AEFPR G| H|5] dSHo| Hojutt. o] &2 A&
g /MAE @] alF Huh= A7) S0 Slo] " Fugdinh AR, AT &
A P

£
<
es)
O
=
ha
rir
Y
19
it
<
@]
e
=
3!
ot
o,
=
=S
3!
o
HL
i
£
AN
)
o,
ok A

ofulty. 53] o] &2 VECM HFY 42 A= A9 fado] dAS
=2o] v o & HEY FE AFolA T2 FonlsHA YERAT
Alizadeh, Adland and Koekebakker (2007)2D& ©]H9] ¢i4-50] A&
Aol AmE &Eetd Hlsl, 8AAIES AmrE ARSTHE FollA Zpol7t =2
of 3 A= AL A% 299 7IHA] SOl HrgH 7IXHEAA
ol &ds] &8E1 ok wEA 8E&F A 7Hd(efficient market

hypothesis)ol] M2 1 4704 67E &ARE A¥F YR S45=

20) Batchelor, R., A. Alizadeh and |. Visvikis (2007), “Forecasting Spot and Forward Prices in the
International Freight Market”, International Journal of Forecasting, 23, pp. 101-114.

21) Alizadeh, A. H., R. O. Adland and S. Koekebakker (2007), “Predictive Power and Unbiasedness of
Implied Forward Charter Rates”, Journal of Forecasting, 26, pp. 385-403.



H2E HSH SH2AYEAMDt HolH

o o] 6/E A= Foof gttt o] o|FA ALt nlF ARE AF

A b §4E(mplied Forward Time Charter)ﬂ]' Hay o5

A o] ARE dulgrE Al ]__6]__1:;];; BT}

A W2, IFTC 952 ARIMA, VAR, VECM 7|H H
2 Hof Fot} Ty SAHEORA o 2L IFTCA /1%

al e ol 5Bt (moving average) Aol H]g 9o Jti= tha He

H 2HE =2 B olE2 Al%ol A1l IFTC7 vle $AlEE 3

°41 [ %, A1) Aol et IFTC

9] Aol AAAI Q-r.—7} %IE}—E AHE & 71 Sl

o

b

2) STA 2

Dikos, Marcus, Papadatos and Papakonstantinou (2006)22% 5%
+E5AEY 2Pgsto] AAF HolIAE S8t AIAH Tho|yjul A 7|H
SAL] Tret Aol E4E WHIsHEA, A9 AREAE T} ofF 7HA] Al
2] 2.9] 7o tigt E(tool)EA] 7]5Stcta H7FEC Randers and Goluke
(2007)23) ES FE2A A AAH toliulA ZES A-G3th 159
T Ayt w2, AL qo]"ﬂm—é B2 sfAolA 2] M4 (turning
point)= A&ol=t] 433 AR HiE ot

Li and Parsons (1997)292 O]:bl AT 23 (artificial neural networks)
= F2A A 40 F&3H ole2 F2A AR G A% Y, &5
F, A o2 FAAE AaE 83t Lyridis, Zacharioudakis, Mitrou
and Mylonas (2004)25 FE3t <l Y BFZ2 F2A Aol 483 v A

L orfo

o
-
5 Al

22) Dikos G., H. Marcus, M. P. Papadatos and V. Papakonstantinou (2006), ‘Nivers Lines: A
System-Dynamics Approach to Tanker Freight Modeling”, Interface, Vol. 36, No. 4, pp. 326-341.

3) Randers, J. and U. Goluke (2007), “Forecasting Turning Points in Shipping Freight Rates: Lessons
from 30 Years of Practical Effort”, System Dynamics Review, Vol. 23, No. 2/3, pp. 253-284.

249 Li, J. and M. G. Parsons (1997), “Forecasting Tanker Freight Rate Using Neural Networks”, Maritime
Policy and Management, Vol. 24, No. 1, pp. 9-30.

5 Lyridis, D., P. Zacharioudakis, P. Mitrou and A. Mylonas (2004), “Forecasting Tanker Market Using
Artificial Neural Networks”, Maritime Economics and Logistics, pp. 93-108.
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SHAFEA A P B 7|19 FE, B 7|3 59 gAES
of WS F83% IS it EJ] 4GS AEYkH AH|A AQJO 2 A
71959 A=A oapEA ol AR FEjet Aitol] mX|= o] - At
o]7] A= Martin Stopford(2009)207} A7 eke AIGRAN HHES 7HeFe] A
H &},

AFRAL 2L O3t 22 AR A i) YAAREY] A7, i) T
AZAY B4, iii) BAAe] AL 7‘457}91 oA AL iv) Bl A
gt JFe] &, v) JEE AFe=E FY, vi) 2A A&

AR, FAHA AFRAL] QA o] 2 ZARE o= «1”1% o] of
of gt} A§ E01, ol" YArEAo] o]Fojd Holm, o] A} oy
£ s 2 ZAJAE B&o] FYsfof vt A, A FAE “6‘}% 2

M= 2AHY didol B AE AlEstste] AYsfof gt o] 22 A A
o7} AP, thOo 2 o] JH5et BE JEE ROy IA FAE B4
ok AR, Aol HoE 1 A FAZE EAEY, thFo g HAAAE otk
BAAL] AYT HEFE wetsfok gty 9] o] Z2 FAAAY M2k A9 1
H AR 7| 9E7Ee] AR -AEE(2016)27) BiAE WS 2 AEE

0

AN o1 5L Hladrt BAH 2 ALolUM Aol A HEAR
A gL A LUFE 59 Pl TS FRT GTL S UL Y
o

@ Awg B9 4Faka ek ol 2

= —
Psto] mleh A 2Ao] that Hek Rt AR AgSHe Ao Brhwn

26) Stopford, M. (2015), "aiRAKSH (Y2E 2| 301 &),
20 ML1-AEE (2016), “SHR, 2&t X|7IAQULS| M9} - SHTHMM, EMZ 0I5t 0|F WEIESM2?, F5t=7 |8y
7ts.
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H 2-3) 402 S5

T27 22| 0|, TYELIN
* MSI(Maritime Strategies International)
* Marsoft

Clarkson, Commodore, KMI SCZ2H Rz = F2 2 2 4 QU= AlZ2AM 1M
Clarkson

» Commodore

* Howe Robinson

* BRS

* SSY

« KMI

* MEIC

7}BEX| 42 H|O0|E{(raw data)

* SIN(Clarkson Shipping Intelligence Network)
* [HS

* Baltic Exchange

SADNE|

* Lloyd's List

* Tradewinds

* Hellenic Shipping News
* Asian Wall Street Journal
* Journal of Commerce
st=sizAE

SHARIE

+[E7IHE

* ${HAKE

- SEe)

Xz A2XI0] HAIE OIAICKAL ZH)

™ 2-5& 99 #33% F=0l diste] SEAE BARRF {0 Tt w5
< 33, BE2 24 B2 15o= gHibsto] HAGE Axolt. £3E 42
Bas 9 A5 AGELATE 404, ARREHEIATE 734, THEEA g2
glol87F 734, wAuiAIZE 5580 F 7| AIREAEIA ] Hieh &
E=7F 7P =1 7R EAl 2 HIolHE st AA|F o 45k JH Y

ggol 1 HE mEW U & 4 Utk
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o|al 291& ClarksonolA 7F5=A| g2 FEE Al &ot= EHF SINo| ZF
A 3T,

wAHHo] oA Tradewinds?t 7H E-8&=7F w2 "WiAZ A
o= FF F7HEQA AP A5ttt Tradewinds?t oA H|F
(informal) AZo] i EAZolzlr| Hobes JA9 532 thFe PlHo=
A== &&=+ Lloyds List Bt %2 A2 = metEgl7] wjZolot.
U ol ¢ wHdEo] X grou} oAl ET HPu e &
|7t ddidom 2 A0E HofEt. dQ s mit]o]o] Hto] 727\‘:‘1
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o

AR ot 7R 7]ed ARYOZE+= Middle East Business
Intelligence, 31QJAE3], Banchero Costa, Reuters, Bloomburg 5°| 1
Aet. SHARE F7HE AAE wiA |7 2591 Hofl BlS=o] sfi&7]do] oA
Z&5t HolEY] W7t AR A9 BFE dA g= ACE HWHHh

4. H|o[E 2| &g o

oler

tlolBl= AEA S EARE &&Hh EXA A= YAEA Al 27
o] &ote 7= Histe] F3ER &AHE ottt AR FE2

ofeot 2t

* AFA, A4 dolHEA A= A

* Marsoft, MSI & S|2AIR A& A27|®/e] oS/ A AH|A

* Clarkson, BRS, SSY, FIS, Commodore, KM
T & Qe B4 HiA

* SIN, IHS Markit, Baltic Exchange &°] Al&oh= 7FH-EA| &2 H|o]E

* Lloyds List, Tradewinds & A&, %0

« AAAR] 5 AZATT HEQARRY dE= Aol tiet Ash(expert
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+ ojERt 22T QIge RIS USAE AHES. AR E42 28 A%}
TR R S F8 serde R o AERAY SH(E 5502 &
gz &4 Agfsith

1. AEES 71

gloJefof] ZASI AlE EA45k= Hlole 2804 AAE odRt 4,
J94 71HE0] AR FHE 7o 2 = AAE E4(time-series analysis),
71e% EA(technical analysis)¥ 7|&5A EX4(descriptive statistics)=

AL R oH HAZ Hao gl dulo|H(HErIe 27 oA 23}, Ay
g Edd, SWOT=EA= AL SHAIA S-Aeflo nE A& #
Stes @75k}t

SHAEY 58%0l slidst= 3270] AAE 49 &&=V 19l 85
Sttt =& Ae=E Hiloto] melet A3 AAE E—’ﬁ], 718 74, 7les
H’ﬂloi T 3% T2 240l 1~39F AHAI5Ho 7§
Ao = SRIFITE AT 4
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B HEe FESYS 38% WAR FAuLo] 100%S 2TsHe 297
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Stopford”} A4 i £l ﬂii /\19}01]"«1 HAH] *Urﬂ nEste] QArEA

Aol AT dise] Ane 2A A= OW gete As sdHshke Aot
gt AlFEA o] AF =7t o AAREA ol A9 ko]

Ae 18R AFEAe] +84= l‘%x*o + A°] obdo] U= .
2240z Y sjedAe AT AgEAe dHer AFsHA . R4t

A& gor f8¢ HARR APaHd &kl Sl

ARRAZTIE AR SAEHIANN ol PA BEEA Blsts] Sstol

s 4E2YE A

ol 2 |
4/249] ool 2pson gar
g7/229] o] Ae| WolSelxA gt
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HIH0|EE &% sHRAIFEA A+ — BlH(0|y met 3 St
Ago] FOR SRUAL 2570 WA STAY 45%F AWk, =, 55%7
&3 ARl AEARA AAVL £0E UEATE A AT 47 9
t}. o]t 3gelA HmNAF AL Aol wel AGEAEH] oJ7lo] LS
gt sl A wekiis $A3 QAsks Aot o]k AR NYK
MOLo] 441 Wizt A9l AFEAR TS Wbk Zolt A% Clarkson

Research, MSI(Maritime Strategies International) 5 Z& £47]3o| 2
A FARE 7HA AL Tlol SA 3 A A ARl A4S JPste A dREe= A
oJtt.

a2 ARt AYEAZRZ 9 o] st 7+ 109 oA,
5~10%, 3~5%, 1~2 2= o] 2ARE A3} oo} 22 RIkrl S

Tt = HIE

10% Ofed 1 2%

5~10% 7 13%

3-59 21 38%

1~2% 9 16%
9] HoJA HEo] 38%9] MAF Ei FZF o] 3~5Ho T AFEAZAS
wFokal A= Ao ot "é';' 397t 16%, 5~108 327t

13%= 71 HE 4xom 107 o4l 73 2%E T Wkt
B ABEAS FITHE 2ol G AEOZ FYEY o
3 5 WEo| YAl APERAL

=

B o gtsliax] olUw gdguixizl Al
FEA715= Aot FsteA B e WO}OE] 21“‘4 A dE=
o 2] ggAprt Agchs A0 gilon 2092 AT AR
7|52 Aohe A& 3EUH

FUAEZAE APGEAS E3T 45 7] AIRY ds/do] axpyo= 1t
FE7] 2ol D718 AFEA = Z2o] 2 5 oy AZHHQ] Al
o] 85 A7|&olal L2 HR] AFol= TAZE o BIHolX] At



H2E HSH SH2AYEAMDt HolH

apAet AEe A9Ee] SwAel oagol ojRolAk A Flsks 7
oft}. WA SEAel 18%7F AFRAT50] %
T %R A9Ee] LAPH/AN ey &

U et seo] oaHol glof Telsior & Wt i B, Thapsty
o]
(o]

5. HSH AIZEA Al

1) HIO[E{2] BHA

AARTL A9 Qe T AU A A0 AU FRYW] AT
She TlojEo] QEsha Y AL B0 BAR B8 4 Yt ol50] AT
3h= dlolel 52 AAD Holglold MEA doleo] Fehg [ glof 47

Adgrgel 7R & Az Holy e Adz 85 Xoke Ak
SHAo] T

AgeA 2Zdo B dAE Hole B9 B2d M. Stopford29= 119

ZA] Maritime EconomicsOllA] AlFEY Ldo] EA|7F == 1S o33t

/g At HAlshe FAe mddr

URE Bl g2 EA Xk A9E FAS

Rl WE 79 ek WYgshA Xokal gAY Ao AAEE THe
Idiz A&

29) Stopford, M. (2009), Maritime Economics, Routledge, Abingdon. p. 740
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FEH 840 ol oF0] B Ag A5sHEE A

EQF 812015302 B7150] o olf2 $TF 8919 IFL
Z37] olgl o Fadt A3, AFAAEE 2do] njgie A9 i
olghz Aol ==t ol A3 A7k 3ler, FEF 8Rlo] e
A3t FFg= vIAL, [IZke] H2E SHoA HERY T Z2 vlol <l
PAE 7] 2= AU

3) By 249 &t

794 £49] ¢ dErte] AE Fste Dutoldolu AluEle 24
H 52 & Hedl o] Aol o3 A 24 hize] 240 TAES

o 23 @l SRt Ago] B2 1 B £Fo] A%E A
oF Wy, oy YOEE W fFo| &Y O ML BYINNTL
e

o}
o] Ao} e 4oz ofE REoNE AHzRE WAH Pez
1}
=

9
Hold Aojgks & sz st 2 McKinsey©ll4l 50,000TEUS w7t
Aelojy Aol disiA At Aw AA| Aol wakA= ZLET &2 A7
2 5 Sl

FH9] dHl(peer pressure)O.Z Z2 HgFo g HE FEAE] AlEo] 0]
7%= qhet

]
e ABE U A 2L EX &%6-}715 -

30) H201(2015), "SHRAMEL, SR&E. pp. 209-21001| 7|X510] MK} XHEE
31) Stopford, M. (2009) Maritime Economics, Routledge, Abingdon. Ch.1701 7|50 XAt K2
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A% AR e M2 Ha

- Big Data Analytics

H1E 2HolE 24

1z
4,
o)
i)
2
£‘.=
0
o
>,
o
2
r o)
o,
o
=
2
iy
i
Hu
=,
k=
N
i)

5% AR 9 o] 9vdo]  HEole B4 0|2 T8
3 QA BHS B M) Yk ARE dolHg F25n 2EY A2
4,0 9 meAs HASE A7) A% AR Feel BT ol
g & gt

25 A5<l (2015), CIO Summit 2015, http://www.cuvi
x.co.kr/cio_summit2015/Im  ages/Trackl-1_CIO_Su
mmit_2015.pdf, A4 : 2017. 08. 21



H3E  SH2AIZEA0 st ME22 HZH - Big Data Analytics

o= IT A271% 7FEY(Gartner)olA= |9 71€ 5 SHUE HHolHE
AAston, “HdgolEst 2 &Y, JAEAY, ZEAA A53E H8) H
‘R =2 ARl FEAY HEZ 85, dE&FY Heoly R
(high-volume), #}= %X (high-velocity), =< YA (high-variety)S Ad
JH Apitolot. gkl A o|ekqltt32) ERE nl=2 vlFoly ¥ AR FE5t
7] fisto] AT A€ L HdolE 7|¥te] 7|& 9 AH|A P, BT
A, Holg #, I 9 Qlngt Y 5F FSHoE FXIska Qltt. vl
o] Blglole B FAA = 20089 150,00078 141 2018 F 450,000%8
oF §35¢ ZoE diHrt.33)

2. ST HZE

BEEA slol WAG] wet IAEo] Qi MR Fee] FuAom
4% wdelel: el F9 09 Hole Fehw oyt HoplAl uls
Bk SRET ek Y BAACIESIH Robxt BA U A§A Hu,
24 YEYD 40 484 BARR, GPS 5 947 4R, 229 AR,
A8 G % A4 B 5 2t BololA RobD i delelel g ]
G449 S/ Bolx k. ol HolHE 2147 4§ ey XA
ALz e FAT ol4E thRelA L ek
gjelo] el 19 3-29 Zo] 1 Bfol 20209 508 o Z7He Ho.E o
E T glowf3n, S8 Rolw A% tigshE Aoz ot

32) AAMLE 365, http://kerneler.tistory.com/89, ZA: 2017.8.21

33) Manyika, J., Chui, M., Brown, B., Bughin, J., Dobbs, R., Roxburgh, C. and Byers, A. H. (2011), Big
adata. The next frontier for innovation, competition, and productivity, McKinsey Global Institute, New
York. pp.103~106.

34) g0y, Z&3(2013). THIHO|ERt SAIS, Tet=H0|H HEELE|X|, 2013, pp. 959-974.
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48 SICOIEIS B3 SHRARA 97 — SinofEf ot % SOt

A

(d2 3-2) 2lH0jEe R X A=

<HA L= JEE0>

= 201148 MM CIX|E B2 2 1.8ZB(XEHI0IE)
% 1.BHEIEIO|E = 1.8% 7|7jH}0|E
= 200074 0| &2 13E(HD)LEHE
4700904 Zot AIHE & 2lE Y=o Y2y
- 2020400] 2t2|sHof & =2 Y2 50HH0 0]t EIt
(IDC & EMC, ‘Digital Universe Study 2011’ ) OIE{ull/

SHF AlCH

CIRlE 35E .
=1%ol

: IT
" »,..f everywhere

>
1970 1980 1990 2000 2010 2020 i 2030

EB(Exa Byt ZB(Zetta B,
HiolE 712 (soél:lxl?-w‘:nsal) I ﬂzﬁn?ﬂ-ﬁglﬂﬂ ( ‘zfuB- ﬁgrﬁs};!l:lm I

HH CjolE HIZH CfjoE AE3E, eIx|g=
HiofE 78 (HOIE{BOI2, AL ) . (0/0igJ, IEIDIC|0f, SNS) I (RFID, Sensor, AHEBAI) |

Hio[E| B4 2x8 I Ciot, Mpd, A4 I Has, Az |-

-

K= U8, ZEF(2013). "CI0|ESt SASh, TS=C0IE HEEEX] 2013, p 960 XIE

SelEte] A9 AlA AT 520 mats Ao Holge] A4t B 8%
g 355 ok, 7199 dole B8 $2L wlgWet. oj] R
‘AtE 27h FAS 9ot wYoly HiaY SWe Ssiol, ol suw

b 9 welols Bgow Wt v A9, FEAHA B4, 7Y

Y AL, Y WY 5 2rsl] R AR 2Adstn ok Ty

5o] wefaks g Hgols B8 et T JIPEY AXo] BEW AL

Apgolet. @A) golo gt olasy] ojele Bkt wF A 45k 7

2 A8k dolg sjut oA oRe] A ek A%, o]y 24

=9 mjol et BAL WHol AR et e s, wEloly BAlS

T8 ATAE A, = weole Aol the Bt AF % A Azl

B% Lo AZET gct39)

N rle rlo

¢
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4 a4, mefd, SEES} Heo] yAE Al
o] Mg S | FHom LA St 2016 A1) F:15-°] Bl(Business
Intelligence) o8 F=9F Bjdlolg 7]eo|ittd 2017W¥2 HoJg, &4
o] HAlo] FEsfoF & e st 2 ZofHso).

A lgolglo] figt TAlo] FELER FUISIAL E olfE HAE Y
S 5 Uk AA, FESA 7E DERE Qlsto] HHolE 7t SRR wZolth
HHlolE= gyt o= HlojE o] o] AE o] YAdekd 2tz =, ot of

=4, dldolele] BE&2R0 A 9 24 7]&o] ok
o= A%7Iext vlE9 At g t&F HolHE A%
oy, EAMFAAAHE(Distributed file system)] %
ol HA AH]-E o2 tigFe] Atz 2] AAFo| ThssHA =3
‘j’k/] X]'E-EHH—J e ZXO] =7 o]Fo0]d 4= Qlom,

ezt 3
B, 2HEA o
& w2 7HAo]
rt. T3 AXE o
E3 ] MapReduce

e
o]
=
o

(Hadoop)2 EAMTAA| AT MapReduce Z2I13Y IHF&
F UEE FET AAHOCR, dAX HHolg 9 FQ3 V&EEA A g

o]

R

opxero g 27 9 HAk 7 71 AR] 7 zaxgol oS- XAt
AR 4Age] T A 48 Al % e 2 g v
2 e

A Welolele] g AR AR FShn ek 44 Ao 9
ol dole Bo] FHER S7HSHR, HAGE o2 4R §3 % AR
~% B9 AR £4, 4, B4, 20| ZHsalach A4 AL of

l‘) X

35 S ESIRISY (2017), p. 14.

36) hor Olavsrud (2017), M=27t50| Lok= 20174 EIH|0|E - 241 Maf 16M,
http://www.ciokorea.com/news/330144tcsidxc14ca138a97d600b555¢41c8¢3f2d02, ALY : 2017.
08. 21
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HIHOIHE 288t sh2AIEEA S5 — BiHolE met 3 Si2Hiot

£ B83to] AL NS WEILA sh 249o] tehta glom, of] o
2] QI8 2EFo] 719) Fa ofel T AFeIHE HE B % &
24 14, Y 28 5 Udols s 289 A et gtk
Qe ANE A3l wdole 8L SIa thR AWML £ Al
J

H2ZE 8lH0lE2] Fe A EA47IH

1. 2lGiojE 2] E2

HElo|E(Big Data) 71 BlolgHlolAg] we] £78 B8 dold %
A, A, W, BAS 9 el 4
of Thopet wlolElo] A, 4, BA, BE 52 919 Uldoleo] Y& WL

chaste ABlE B8 ey BEAoR dZsty AEY & YLE Wt
T AHAskE A8 FAL] Hhele] $EY ARE AT Bel L BAol
FSSIEE dto] WAGlE B/ 714 ABATIVIE St

Z7]oll= HldolEo] Hiet 7&2]Rl S| A4 SUst o HHolE
o 7}xo} RaT Zwo 1 ofuls} Shejslo] volE S Tt AR
e do] FIotl U= FAloltt. 7IEY1ELS ‘The Big Data Value
Model(2015)'& &3 ofgl 1elat Zo] HHoly £49 8 && HAZ
Customer Insight, Product and Process Efficiency, Digital Products

and Service, Operational Excellence, Digital Marketing, Risk Management

and Complianced] oAl 7= L&t
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(1% 3-3) 7IE{1E9| ‘The Big Data Value Model’

and Historical Data

Combine Data of Various Types

Big Data Capabilities

Affordably Parform Comprehensive Analysis

Store and Process Unstrucured Date, Contextual Date

Product Digital Risk
Customer and Products Operational Digital Management
Insights Process and Excellence Marketing and
Efficioncy Services Compliance

Primary Use Cases

Xz A1, E0lE 24| Il ZEFEt AIMEL, KISTEP Inl, 2016, p. 34 XHRIE

2. BIH0[E12] S5

B #oJY(Doug Laney) IT-EIA(20019)o A= dlolE ] 4% ol ot

o|5te} 713 HolE Y] HfH(volume), &E(velocity), TH¥/d(variety)ol=t

A Az Bojsta, ol

3V mEe AH dubeoz AgEE HdolE

oX fr ru

o7} = 9iet37)

(23 3-4) BIH|0|E{S| 471X| Rt

ooo.o'...oouccoovooo ..‘..'. ...
L] o o 3. .. -
. eene LX L] -‘
n..o..-tlo.l-..o .
slolele) 2 dlo|Ele] crersr Sl
TBREl PB dg/mEg
d=2] diolE gAs FEojoH

A= IBM 7IY71RI24 (2012), p. 4.

clo|Eg] ol
= B2 1E Moo 2lM2EE
7HsE sl AERY
HolE B4

ClolE 2| E=had
2ixoz EELUE diolE 89 L2l

o) o oiE ks el

7) Q|7 |81} https://ko.wikipedia.org, (FAY: 2017.8.21)
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SEMIS =

of Sh2AIEA S5 — BiKofy met 3 2ot

_||I

HElolE 7]go] stEA FE s8Rt ofyzt Adet Al7jof] Hadt 4
HE FEoto] Aelste Aol $8% Alt7t HeH, A5A52] Holy 24
3% d&F HElolHE AT & e 7ASE Lol Hidt wAol
daE FoAAL ot ERE oJu]R|et 24 Qo FARIA T TRt FH
TEH HolEE AEH0R AFT ACE J|hE HOoT = gede 5%

¥

(Volume)

£

(Velocity)

Chkd

(Variety)

My

(Varacity)

718
(Variability)

=3

(H 3-1) HlH|0|E{e| EX

L&
AABIO| TIO|E 37|, HIOH X2| S, S&E L2 20|3iCt
7|otEMO = HIO|E7H MR 01 28, M, M2lot/| st 7|=0] sia) HZ0| &
7| H20]| HI0|HQ| X = &% £40] =Lk
200|812 37|= 820l= BNOE AL H0|EQ] 127t S 71510, 02y
et QAE9| i H|O|Ef(raw data, source data)2| ZIE0|CY.
HF= CIO|E MAt 3 & S5, 001 CHet MAIZHEAN X2|2| Z240| BIH|0[H| £
& EHOICH & AEE[Y, SNS & HAZHY HO|E7 ASAC = MME, T 24 At
£ HAto= EE3l= Ag F76I 5t AA[ZHEQI HI0E X2l 3 24 St AA|
ZHE01 Mdlel ATLIAIOIM 528 25 ZRiGHTt
Z[efE HI0[HE 24 Z<2 UHOA T|O[E7H MME AI™0IA 240] O|F0{M A[ZtRE
7 Lot £E=, HAIZHHO|ES] 4 AT Mg 240] St 20|1E 711
HIO|EE &Y, #8, S8, BN, 88dl= 2E HAOIM 27t 201
Cifst 3529 H0|HE 2|0(6HH, HFstel 30| M2t 2 (Structured), BFEH
(Semi-structured), HES(Unstructured)C2 TH25ICtH = S5 L SHER7} TISH)
O|EP7t 2 A= RH SHE, FAIE(K| 42 HIEY HI0|E7t S7tEg 2n(gict.
7|Z0l= LHR2| 241 HIO|E{H|O]A AIARIN] M= HHH0|E E40] == 0| A
CHH, ZZ20ll= CHUSH eS| HIZHS HI0|E{0l| Chet EA97EK| O] 0{FHA |O|E{ 7 TS
KA =IALC
SH|0|E0IME 7 1E2| 274 CIO|EH22t OfL|2t SNS, $IXIEE, HEIO|T|0] S Ciket
RYY| AKX 42 HIO[HE CHEL,.
HI0|H 2| H=td2 oiF H|O|E{0f Thet Mzl=EE 2J0(GHt,
=2 0|8 228 RX[ok= A2 Ui S50, 242 H|0|E HX|(data cleansing) 7|
H 2E0| T S0t M, ZA|, 10| 02 0 28 & Y2 2201 H0|He| =24
S ’MAY = glnt

GIOIH 7, =021 2], MBI S HI0IHS &y, M2, 715 52 1 o 2E 24t
=LoliXl= XS Q0RIt.
HIZZ LI0|H S 4, HIO[E MEYA, 54, 2R HOIHS| R S 1 Y0l S7tet

o =
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2= L
Ofl 2t HI0JEf X2| 2 B2)0| BEA0| AlBHE|T UOD, 0/ s 2L 7HSS 7
Comlexityy| Lk
omplexit _ _
POV o gloje mizlo) =aAe B 9Joinjo] HO[E S5t Ei= CIHE o|0[5iT, HIEI0IES] 71KIS
Y351 | QIS BAEI0] Qi ADI HI0[EI] £3H 2! O TFHS S5t £490| LQSITH

A= FohE- 2ol - ZE2 (2017), pp. 34-36.

3. 4H0lE] EMTHA

=

doolg 7|&2 B4Vl wet ofg I3t o] HA3L dol"E st
I, A% BHsto] 47 94 ARSAREC] O B4 ZIE 44 oleE &
£ A Zghotes g e, 5] tget FH9 1E24 dHolHE a&30
2 &&st= o Qo] A4 847 He AlZENvisualization)= W% 83 9

Sdiolg
SEI0IE 244
HHI0E $
HI0IE Wt

S SR E AIAL
4BI0IE] 241210}
SIBI0IE] AI23}

HiEI0IEH &
HiHI0IE 24

@ ( ‘
A M AH @ v SIBI0|E $RIHE

& HIOIE I 01 A
A}

AR A H :lI."

HUloH 43 4idiolg &

K& oS- 2o - UFE (2017), p. 125.

1) BIH|0|E{ £=Z!(Collection)

2] % 2 9lRo] FYsiel Holejut ohuiet teket Fehel Hold &
"R2 B dolHE AL, oF SAN] U ARAAL T & F
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Cujgole B4 9 AEA AFS 9

o At Hole 4%

oo

g2, vl

g ElelH

ARAHUE/R), HlolEd] 94, 44 7]

<

ToH

&
ojm
o

B
Hlo

T

= (W5 lols) Wi Al2"oA 9] Holy A 7ks o

- (&5 dlolE) 7Y ElolE <

==
O

B
o

1_._A|O

a

%}, %7) 5 2 7]

oj

—

1=
=

o 2 s

= =)
EE &3

of whe Apd ElA

A9

)

2~
+

et vie Aeg

T
T

pul

AW 434 dlolE 9

gAIs

golgE

2) Y1h|0|E X{E&2|(Storage Processing)

e ol

o Hglo]g A 2](Pre-processing)
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BEPS AR BEBH] T P FRE AN} YA ©E o

- Gl0JE| TERY 71ES ARE 4 Q0f0f &
 Tl0JE A2 H3 ME

(o) ey = O
7Is ®ME
» O|0)7t U= HIO|EE MEGE| /510 Y HOlFE 7|1ES Hlw A4S & 4= U= 7|
S M3

HjoE 2HZ

I S IS CIO|E] XM2|E HIot0] AIHXE] & 7| AISRS T At
(Filtering)

HIg
EA7} XM2| YAIS HEISILT H|O|E{0] CHet FAe = MiS
« +HE H0|HY 2 7IE o 65 H 2F 53 S2lot] AZ|K0A €2 4+ U
=7l 7
o TEZ X2 Al AFH0| FOlE 7I1E0 &0t HIO|E X2| & TdE F0f thet
0l X7 Is MiE

* HIOJE ZEE HE AL,
o

« ST HOIE THEHY R 25 A MY & U= £5 71E M
e HI0|E{ &&= 225171 H|0|E Hak2 bed]
HIOE] S5 w3t 0|8 RS 2Fotd, G0 H22 |
Holoh= 715 S

(Transformation) | |\ xi71 xpsfat et 1Al0] 97 OIS OFRX] 2I01SE 4 QU 715 HIE
. Bi5HE H0|EZ AASIE TS AR
o HOJE M| QS A0 HOJ5iT 24 242 S5l 7 ISt ARAD | AE AT
2E2 MBI TS AR
GIOJE &R |« ARRAI}AYSSHAR] RIS A0l HOl5I0 RIECR RIE 4 QI 71 HiZ
(Cleansing) | » Z=X], TS GIO|E| X2], GIOIE| XX, M7 H A, K, 201 1S A
. SUR|E HO[EIS WAHSY| SI5I0] BSEA, FTAP, ol S AIE0R WA
L X ATRE 7|5 M2

A= DiEESEE (2014), pp. 33-34.

o dlrlolE A& (Post-processing) : AXE Ho|HE E4st7] A ©A
2, AAE golgE EAjo] o3l ¥ B35 24 5 /&S T8

stol 71Boks S T
- BESHSmoothing) : HolE ZA0] Holht g ABste] HolE =
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H g2 AAske A

- AAl(Aggregation) : TSt o] B S 5] go|HE QoFst

- 9uksKGeneralization) : B4 77to] Bxsl= groz AAUYLS wis}

- A3KNormalization) : glo]Eo] 3t z-AFo] AF3}E A4 AAY
g, Ha/3Ad Bqtet 59 A4 7IHE A8

- &4 AA(Feature Construction) : Hl°o]E 9 £35S 9J5to] 22
d B EAS Wes Y

_|]~>

3) HIC)|0|E| X{2]E4)(Analysis)38)
oy £4Z 93t EHEEZ &8ot] £4-AGH dHolHE 4 2 A
gok= Igoz, t83F do|gE o Aoz A7 EAgof sitt.
o Hglolg d& A : xS 7|&EE= shs(Hadoop) HelF2(Map
Reduce), ulo|Z2ATE 9] tatolo|=(Dryad)’} A
o Hlglojg £A : Hgo]gloA 2] Q= ] 1 FZ01, ol§ 584<
AEA ol &-85t7] flsto] okt B4 W E eyt et
4) Y1|0|E A|ZtzHVisualization)
tloJEollA] 7F2] Q= AIHE =EoH] Hoto] 5
2] o]% 111015191 24 9 229 gt Aoz P BAtd
Amg B4t theoll B ¢ AeE THY JE 5& ZEsto] 4
#Hl Zeto|(Ben Fry)9] HlolHAIZS} 771 ©A7t S84t
° §4~5—‘(Acqulre) “4/\3 o, HEQAZE S5 AlAskstaat sk H
o[EE

° —-—-IET(ParSG) : ] ]‘3—4 oJu|E gfste] F2A 07 FHH IS Aste
4

o AWH(Filter) : ¥5(acquire) ¥ EF(parse) P vigoZ A|Z3}9]
tidol == 2u Q= delErt ¥7]a AlASHE

38) FaliE - oM - ZAEZ (2017), pp. 49-52.
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o ufold(Mine) : SASt, HlolEl uiold 5 BA47|¥E o8t FH F
Z d1E2S £ &9 Y= 34

o HF#(Represent) : Ato]d(mining) j:)r;eg =5 T2y A7 584
o2 HEY 5 U=E Y1z, HAE(ishU EFLR F 7[EA Al
73t R AdEsh= 1

o ARefine) : 7124 A5t RS vigo g 7|2 #4(basic represen-
tation)& Xt HEsHA GAlok= B

o A5&8(Interact) : TFFSH A7t A A BHolH T

Qshe B4

o]

S =]

L=

i

fr
fio

4

(12 3-6) BIHIO[E{Q| AlZkat At

Zoomabie Map Raindrops

Cabic Hamillanizn Graphs

iz - @LIMIOOIE, TAIZISIS 285t BIE|0|E EAut SZHI0E] JHAR,, YHAIR 28, 2014,

5) H|7|(Disposition)

Higole] Aol AR tlolElel] Histe] A4 9 H7sks dA=, 53] /il FHE
H AR 7E7L gle HolEES ol8=ae 2%t Fole wivistoior sttt
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HIHOIHE 288t sh2AIEEA S5 — BiHolE met 3 Si2Hiot

4. HB[0[E} 2A7]¢

H dlgolg Edct HHO JuE 293 BEo|y B4 9 g8 =
< F8A] sk 9lor, Hio[H 9| 4= oA W07} 7= SvlE 24
Stal, 24 ZAE viFer MR 7HA] ZEol o8 olFojX Lt e
293} theolRth =, A7k dgolg B4 ARE E3) ARl /=
A=A HHolHE EANE o atHos 8% 5 Sl

uejols £4L tao] lolH 2Ry $4% Welw LeixA e Hu 7
BAES Hohy] S5 HAolth dlolE EAo] A8 714 BEE B
sha} AL}, Hlold o]y HofolA] ofu] AMSIAL glow, o] BA] 74
B S ol Heo] WA AMste] wdloly Helo] &gA%
= Zolct. ¥eolelo] Je|(4g @ HAY WElolE)e} SFsturt sH
of webd 483 4 Qe A W Ax} . ofeAs Holge)
Feloh shastaat sk o] wek £A9) Axel PEe ALttt

(1) B3 HlbloleE 93t #4 7H

HElo]l8E Eetsto] dRbdQl A dHlolHE 245t ftt HHELREE
glojg mfo] gy} ZEAA upolido] gt

Hlo]E uto] g2 o|-gsto] FF HlHolEE RASh=s Yo Es HHACRE
SEMMA®HE, CRISP-DMYHE(Cross-Industry Standard Process for
Data Mining), KDD®'HZ(Knowledge Discovery in Data base)g©°] U2
o of7|A= EH 2R Wo| ARl = SEMMARTHE (O" 3-7)2 &7fgt

o

SEMMARH &2 oh33 22 AR 3=t

o g|o]§ FZ(Sampling)
- 24 HolHE A4

39) Joyce Jackson (March. 2002), “Data Mining; A conceptual overview”
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- o8 AAZE &3 &4 dHlolE &H|
o glolg M (Explore)
- 71z A 9 AZSHE BT Hold B4 g ol
SotalA} sh= & HeE A4

4 SE:
- wd 7 9ol B 9 AT B4 5

- 24 dolg9 4 o Hg - a3}, 2583}, FASt 5
- 23g 9 Al 45 5T W Hg
- ¢33} ¢ K-means, A53 24, vASH 24, 71%g HAdiet &
- A S4 0 AR 24, Soldt 29, vles B8 2 5
- FF9 Bdg 75T & U AT FHE HeE B, A, d
3 =3
o Hdg(Modeling)
- M PE(EH/EH)0 we 2EY Uy 24

a3 Sy HEY SYHs
o154 Linear Regression Logistic Regression
x'j\_‘tﬁi Neural Networks Linear Discriminat Analysis
=T K-Nearest Neighbors K-Nearest Neighbors
: . Logistic Regression
= Linear Regression J J
HEH Neural Networks

SE Neural N'etvvorks Decision Tree
Regression Tree Naive Baves
ive Bay

A= Kuhn, Max, and Kjell Johnson. Applied predictive modeling. Vol. 810. New York: Springer,
2013.9] L8 Tt XXt e

- &8 FHER/ IS0 e 2dy U 2%

59



60 HHO|EE &85t sh2AREM A7 — HlHo|g| met 3 Shagkol
H 3-4) 88 SH(EE/015)2 22 Yy
e 25
Linear Regression Logistic Regression
My Partial Least Squares (PLS) Linear Discriminant Analysis
Penalized Models PLS Discriminant Analysis
Neural Networks
Neural Networks Support Vector Machines
HIMS Support Vector Machines PP A
. K-Nearest Neighbors
K-Nearest Neighbors )
Naive Bayes
Regression Tree Decision Tree
A& Raidom Forest Rule—-Base Models
7|8t Baadin Random Forests
99ng Bagging
Kuhn, Max, and Kjell Johnson. Applied predictive modeling. Vol. 810. New York: Springer, 2013.2] Lf
el Wty A

INI=2
RN SN ST
o 4 H7HAssessment)
- 2ddy gAoA 5 H =Y
Rate, Precision, Specificity, False Positive Rate, F-Score, ROC

-z W7} gy
« 25 X3 : Accuracy, Error Rate, Sensitivity, False Positive

Curve, Recall, Precision Recall Plot

* 39 X3 : Root Mean Squared Error, Mean Squared Error,
Mean Absolute Error, Relative Absolute Error, Relative Squared
Error, Coefficient of Determination

d1ug]S AE "W Cross validation, Hold-out cross
validation, K-fold cross validation, Leave-one-out cross validation

- 299
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(13 3-7) SEMMA 2 ES 283! Hl0[H Ot0g Ext

Sample
(Ganerate a reprasentative
sample of the data)

Assess
(Evaluale the accuracy and
usafulness of ihe models)

Explore
(Visualization and baslc
description of the data)

Model Madify
{Use variety of statistical and Select variables, iransform
machine learning models | variable represeniations)

X2 : Data Mining Using SAS® Enterprise Miner™: A Case Study Approach, Third Edition

AutE o2 HloJE mho|d fJofA A3t SEMMARRHS 2-85to] 43
ol ZHE EANE it 7t g TAolA AT B2 g HEg &
A Wi AEsiol Boh fouigt FERE FEF 4 o, fAstaA} s
A0 9= B 7S & Ad"stoiop Y HrolH2RE auAQl sid
WS TEo) 4 Stk oRAIRE ZEA|ATR= A HolE wlold 7MY
= &8F AE B4 o) AV EAR ZEAA B EAS ¢
Fotal o]& HAAZI7] g WHOo R TREAA uloido] Exgitt.
TZA|A vlold& BPM, ERP, MES, CRM 5 Thast 7|49 A% Az A
+ HlHlojg Y] oHIE 2IE EAste] TEA|IA FoA vl
ol}; ;QEE. il-o]-q].}f

N

Ag BAoR Pt ol (1Y 3-8k LAl o)y
o ARAQl AT HopEg el Ielm mAls REg £Eety, 24 ¥
Ao ERAAS BAS A5S Wk BAE A0S olgste] ARl
S $YFoRN ZRAAS AMST HA5 sHey 28F S Yok
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(d2 3-8) Z2AA 0j0]'d2| A7 20F)

2) process model 3) organizational model 4) organizational relations

& 7 fse
1) basic perfor : VJS

mance metrics

5) performance characteristics

e
7) simulation 6) auditing/security

e @ !f...then...

fler Z2H2 001E 71 S8, 2014, p. 3.

EA FMIOF RIS

[y AL (Myoyal

R

o>

(2) H-¥H3 HolHE 3t B4 714D
H|-9-g 3 glgolg o] sigshe &4, 94, &8 2 GPS, AISQ} 7}—8— go]

HE2 499 HlolE £4& flsiA AREE= dlo]
= =40 E7Fs5t7] Wizl ol#gk HolHE A5 H?l ‘ﬂ%o] ]
AFEI QU H]-BEYY HEolEE EA5H] ftt HoREE A I &
d 5= Agst7| |5t "9AE wlo|di} GPS, AlST= A#st7] 93t ETHE
toldo] EAjtc

HAE upo]d2 (T1§3-9)1 o] AAo] AP 7]&(NLP)I HH HM
(information retrieval), & FZE(information extraction)d¥ 121l 7]
9] dlolg nfold}t Agtsto] B-¥HYY BlHolHERE 8% FHEE 5
Stal, 7H5ohe B4o® ARGHT Y839 9AE Fo[EoA ou] QU= A

>

d

B

0) Hfsl2 (2015), “L2AA 0I0|SS 0185t At 2 BIH(0|E 24 S5 2 AR, T e IHAZL, M 227 M 23,
op. 36-42.
41) Jeffrey L. Solka (2008), “Text Data Mining; Theory and Methods”
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Information
Extraction

Information
Retrieval

Xt& : G.Miner, D.Delen, J.Elder, A.Fast, T.Hill, R.Nisbet, Elsevier (2012), “Practical text mining and
statistical analysis for non-structured text data applications”, chap. 2. p.31

E|AE mho|id2 offjel o] STHA R 3)o] Hu
o HIAE HA|(Text Preprocessing)
- Text cleanup: Hlo|ug] F4loz W3} H HAEE HsllAY, EH,
a9 9 $42 ARtshks 5 885U ¥A ¥ AEE AASks

Ag ol
- Tokenization: B2 3}= gro] wHolA Bk9l © ofolo] Lo} gh=
24 25 g guo] YAES B

- Part of speech tagging: ¥4 W ©&

)
il
1o
U{;l
i
4>
e
Pi'
)
Bu)
[
il
me

’F‘_‘ /\E ‘JU]

o HIAE W3HText Transformation)

- BARRE 239 GolEY WA 4 BuE Tejstel dole] WP A
;g_

63
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- Vector space model, Bag of words
= &4
@A

2 Fto ®Hst
E2] A= (Feature Selection)
- Data mining©|4] ¥4 A= (modify)°l] Bsh=
- Information gain, chi-square statistic, Entropy-based ranking
EREESES
S AU o) A8e
AgE &

o
o
=21

Document frequency, Term strength
A e o8 He whE
Hkl 7:1JJf ol __-;_1:41_4 iz 7]

- 99 B4 4
&oto] 49 EAS A=,
Aol T5¢
(Analysis) ¥ 2= (Modeling)
= S B &
18] = 4 YO R, Probabilistic clustering algorithm

o B4
Clustering: @o]7} 7= SAMES

T -1 od
k-means clustering algorithm, Hierarchical clustering algorithm
i‘:ﬂ‘ E]ELE E_tﬂa]

o577

N, |

o] A
D EA

<9 U
- Social network analysis
5} & "o g "HAE 719] &AA
: Qlojo] Lpet
e i R
3 o

- Sentiment analysis
e 34 2 74
Knowledge-based method, Statistical method 52 ®Ho] &3
5ol 24

1 A

!

o d(Modeling)
- Classification: Naive Bayes Classifier, Nearest Neighbor Classifier
. %—O

Support Vector Machines, Decision Tree classifiers
- Topic model and Question answering model: Latent Dirichl
Allocation, Probabilistic Latent Semantic Analysis
GPS, AISH[OE9] A= AU 24, 4= o E FE 9 H-¥gd b
OJE|ZA o]Fdte 574 AREY £ AlFdAY HAIE A&EZ R V|ES b
o[gjolt}. o]2{gt Tlo|HE #Al5ty] fisiA EZfAED noldolgt: 4] 1
W2 ol&stH £ H olF A5 #ATSIL o]59 #R7E Sl °olF 4
Astal, B Yoyt ol ARE A&t ESHEY HloldS o3t
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o] = 71 AAR 4335} 42)
© Trajectory preprocessing(41& ZA2])
- GPS. AISEHE S9H dolge B4 & & JEE SXst @ L6
ol A= sk 2

- 28 i YAV 1" A do]HE ARCE YrE Ao R (IY
3-100 Zo] HE FAE 7H9 &7} 4Vt Hy, AT S dAZ
St AES Aohe B Adsio] HojEES ARoR HIASHE

A

(O8 3-10) GPSAIZ 2| 28

St
-

il

- 243} - B B9 5@E ARES gAoR HIE 43 o}U%

| =l
Density-based method, Statistical-based method &
&9 2RSS FPste] A AZE QBT + Ue AXERE A=
A
- B 0 2RI S9 2AE AR oA f1A] 71He] B4 3 35 A
Z ol EFoHe TR SVMI 22 HHES o]

=

o Trajectory Analysis

2) Feng Z, Zhu Y (2016), “A Survey on Trajectory data Mining Techniques and Applications”, |EEE
Access
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C e 24w HES SN o S B4, ofF AHE I8
of 7} o5 AR WS o §F M B4 5L F3| RN o
=

golA Qe ol HeS ‘ﬁ?ﬂ"’% “1 o4 ols w2 ‘?—_Iﬁﬁ <= U

8 olF ezt °1*J ol5 e o]
&5t RZol= EAY ol HES d&st=t] &&= Markov
probability model®|4 sequential rule based model, deep learning
5o RS Yoolo] =L 4

HT—= =2

2) WEOE £A12 93t &
Rkt AY W oEubgY wdolHE B Sl B4 gHEns
240 F8o| Hi BE Fasit

(I3 3-11) 2016 HC0|H 24 £ ALZEE ZAF 21t

KDnuggets Analytics/Data Science
2016 Software Poll, top 10 tools

0% 10% 20% 30% 40% 50% 60%

R

Python
saL

Excel
RapidMiner
Hadoop

m 2016 |%share

Spark |
W 2015 |(%share

Tableau

KNIME

scikit-learn

Atz © R, Python Duel As Top Analytics, Data Science software — KDnuggets 2016 Software Poll Results,

www. kdnuggets.com/2016/06/r-python-top-analytics—data-mining-data-science—software.html
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E 3-5) R} Python®| H|Z

R Python

e | COIEI 2SS 25 04D 9H0) | 0 900 VIS KE SHOR Y

4= a0t s 0 20! 10]

S5t HELE| 2 _ _ _
== =
HI&S {01 X2/0| E3
2 ke 2 Iﬂ+ 45 St 5 ol ot K
o Ao o) maa RO BI3H &2 147 %] A2
Jgtnxq_% sz Ly - AZiEP ORI

o o | ST 38 2 NI HOE A HIOJE 24 2 S7 71 20F it &
FRASH eIt 293

Atz KDnuggets, ‘R vs Python for Data Science: The Winner is -
www.kdnuggets.com/2015/05/r-vs—python—data-science.html

T+ 7H & EF HholE B4 Aetshy RS Hloldy A2 9 7|2 &4
4 5 2 O3 A4Sl Aol len, Pythone HIAE A, 24
Aot &2 vgYg dolE Ao A3 EAstal u. tl&o] HldolE et
A ABHE F8 7I9EF shel "HElde AN $IsiA= PythonoflA
AEsh= tensorflow?t ARl k2 ZEHI Ak FHIole RelA:=
GPUE ©]&%3t tensorflow”} AFEE 1, Hed LHS Zdotd = H53} o
Al R& &8 g2d ZE9] Al4st 9 g 3 ofyroldste] ARk
A s FACIARE "Ed W ZokolA= Pythono| o3| 91E %ot
ol Aoz oA 9k

AN

|

S

L A
) .
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H3ZE HlGIolE 240 CHet A+

1. si20i cHgh A+

SfArdol A= AEte] 29, LAEE HiEH, olUA &M 9 §A]-Ea o
AYUE 5= Htt & olgfistaL 7jAlstz] {19t HldolE &-gof Tilo] worAaL
ATt SHARE B Fopol H|sf JiAog AR FAE Hroly £ 9 24
2] digt sheAQl A7 &9t Aot vyt BldolE o] HelE S
5ol s B &8 7Fse tlolHE Y Aeole Eot vt o
T7F 218 Foltt.

Rodseth(2016)43)= Al &3 Oﬂjﬂ =4 7}116} °J7:<i 31101394 52 Tlo]
B a3 92 A A EAYsH=
Skl e—Navigationg E@i Eﬂo]‘ﬂ It x%ﬂ IZZNAE FEFA 7=
N2 BF ZEESS 5}93\‘3} ofgf (I 3-6)= A8t %52} Al EAYSH=
tlole 9] FHet 2t Hlo ]H -2 uf Fofsfof & AR 896kl

O::‘
-?l"
|
Md
__>,~l_1
_La
fto
Zi
_YE
ol
=)
iﬂ
g
FH
ol
-ol,
rUE
O:|:1
lm <t

M
2
jai)
‘o
%
N

&

mlm —

43) Rodseth, O. J., L. P. Perera and B. Mo, “Big Data in Shipping — Challenges and Opportunities”, In
proceedings of the 15th International Conference on Computer Applications and Information
Technology in the Maritime Industries (COMPIT 2016), 2016
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H 3-6) HIO|H 372t 8 Al 2H1H

G01E) 53 L% ey e
° >
2R %%mggg.g%
> ®
ZHEAE oz 2F X
B0l =0t 2
=51 34 2| 0243 X X
BIRIS BOIEf /2 OF X | X
AR/ 040 ojst ol 2
245 MM S 71719] BXSH
S|} B4 BOJEf QIE{TO|A
IHY HOJEIS) AR 2K
QIE{TOIA HZSH 2K X
AIS 7 IXIZ2H 94 2t ETAR EOIE] 47
Ao|Ef B2 X X
A& : Rodseth(2016)442] LIS KXt7+ HASHO] H&H
Lun(2009)492 AlAte] oA 718 wg a&z]l Ad 400 ot A+
Ay THSIH. =0 mEd vlE 524 242 Ad AU didst

AP 7hed] AA © UL 719 AKe 2] Sl e Aulac
ko] Z7] Aolo] o] Bastch. AZEH(path analysis)e Fo Aute]
2ot WF 2717} shealte] Ao WA Jake BAGAoH, B A
Ml W, 34 7R, HE A 0, 199 BEe) A Ee) Bog T4

=1

4) Rodseth, O. J., L. P. Perera and B. Mo, “Big Data in Shipping — Challenges and Opportunities”,
proceedings of the 15th International Conference on Computer Applications and Information
Technology in the Maritime Industries (COMPIT 2016), 2016

5 Lun, V. H. and M. Browne, “Fleet Mix in Container Shipping Operations”, /nternational Journal of

Shipping and Transport Logistics, Vol. 1, No. 2, 2009
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HIHOJEIS BESH SHRAREA T — WHOE mot % Stmot

= O -

% 'SCOPE ZHAY2S A7Mstge). o] ZHAYaE At B714 28
A Ao Ag THFEE B AL BHow s 9t

Willems(2009140= AIS Hlo|El2 #8310l ) %9l Aute] 910 tfat
A4 Azksl 2L AN o] HHES Auto] ngtel xelolA F2
9 gk polih e 2ad S Ade AW u £eg Eh Azshs
A9 A 930 Ade FHAA AE DEA(density fields)ol] 7|93}
of TEEM, MR FREL ko] Awo] A o A7 YHEL BE
Sxol B4 tlojg o] AlZise] 48" & 9tk

(2 3-12) XI2X Ajzist ofA(HIEZE 2ieh)

0 N 11 log #vessels / 1500km?

Atz Willems, N., H. V. D. Wetering and J. V. Wijk, “Visualization of Vessel Movements”, Computer
Graphics Forum, Vol. 28, No. 3, p.7, 2009.

Perera(2016)47= A1) A5 2 I9 HolgE &8sl AddoluAas

46) Willems, N., H. V. D. Wetering and J. V. Wijk, “Visualization of Vessel Movements”, Cormputer
Graphics Forum, Vol. 28, No. 3, 2009

47) Perera, L. P. and B. Mo, “Machine Intelligence for Energy Efficient Ships : A Big Data Solution”,
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T2 AE(SEEMP : Ship Energy Efficiency Management Plan)?] d3to =z
Aot ¥ A ST e I HJEE 2% SEEMP= S
|A®l(integrated bridge system)2] e-NavigationoA 83t I ?_Hﬂr
A4 it dlolE A Z2AAE S5 a4 I= Aol Fadt A%
A ARt Aute] st vinAold FEE o-&3tTt. Perera(2016)7F AR
Aet s 2 Y dlolE EYEHS %’4’0‘ glol8 E2%AE(flow chartk=
Heolg £R4A0= i A=) dE AT AQME EESAEE o
(IE 3-13)3 Zo] AR B AR Z2AAR Uiw, AR ZeAAs A4
fEeAClAoE A At TA, HolH &7 % HolH d5or FgE.
HHH ALS ZeAAE Q] HolEAE A AREEE dfiESAleldR Hlo]
B9 2+, 744 A5 9 B4 dAR HEEH 4 dAME ot WAl
B

=
A -]
d oot}

e WEES Agstel wdole

~

é

m

VS|
i

mlo

(J3 3-13) HIO|E E22XIE

Ship Performance & Data Pre-processing &
Navigation Data

PRA oo

| L
sl
| e Data Storage

2 -] x
wy & - »:ft)
Onboard Sensors & L v B
A Pt - 3
ata Analytics ¥ i

Data Acquisition Systems
Da o c m crs

i

Data
Data Analytics Decision Supporting

Energy Efficiency

Operating Conditions

System Reliability

Syslem Maintenance

Atz : Perera, L. P. and B. Mo, “Machine Intelligence for Energy Efficient Ships : A Big Data Solution”,
Maritime Technology and Engineering, CRC press, 2016, p.143

S Fopoe tefst HlolHE E-83t SEEA Byl /\}%QF’— 9&‘:}-
Goerlandt(2011)4®)= Adto] A2 FET TES H7of

Maritime Technology and Engineering, CRC press, 2016
48) Goerlandt, F. and P. Kujala, “Traffic Simulation Based Ship Collision Probability Modeling”, Reliability
Engineering & System Safety, Vol. 96, No. 1, 2011

Al
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J

Stk AlEgolde] MeEs
4] ;A 7k, Adre] 37] 9 3o = 50| o] &HH,
FAFZ AIS dlojElof 7|8ksto] EAEHH.

Stateczny(2014)49%= AR =(ENC: Electronic Navigation Chart) A%t
Al ARZE FE 0] Ho4o wEt diE&F 9 HolE e A 4 AE
ORI ek HERD 52w @A1719] MERl M Al(interferometric) %
=5 FA71E Sl HolHE st er, Bok il Al A4S oA
= dlojgl9 A7 % =47} "3t} oo Stateczny(2014)= AFAIAT
(ANN: Artificial Neural Networks)& €-85to] Hlo|HE S|AEHHo= &
1EEE AT AUE £F42 Kohonen HIEIE 7|¥to2 shal

o, A HEYI 400 dict 49 Z23E AASkL Atk

2. E} 20| A+

1) 272 383Y &2|(Logistics and Supply Chain Management)

SfArdat -7 o' A A F Hltloly E8of et A+t STt
2oz = Ef(logistics)@t 338 H2(SCM: Supply Chain Management)
°] Atk SCM2 RF AlFAAZRE BAA}, f-594F, 140 o2+ EF
9] 552 Sl 71| ARE TROIA Tefstal Bt RV 489 sERR
Aot AlAEE TRt 50 SCMofl= T, A&B[RE, e, 93] 9 Az

49) Stateczny, A. and M. Wlodarczyk-Sielicka, “Self-organizing Avrtificial Neural Networks into
Hydrographic Big Data Reduction Process”, Rough Sets and Intelligent Systems Paradigms,
Chapter 34, Springer, 2014

50) Z7p S HEY, THEY | R&D 2EM AOKESCM,, 2015, p.9
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S 0T SR A=t Ee vFxRsPd 98T dolEH7E EAR.
Singh(2016)>V2 Delphi 7I"& AR&3t0] SCMY| 8 A& =&k 4]
glole 248 283t SRS LAsIoIn. Hholy 82 5 24 et

ahEE S5 WSARE 4, I AHE A, AL 25 BEE] g, 29

v g4 5ol AAEAH.

Witkowski(2017)52= 71&3 24 F JFofA 10T, 8lHolg & 43 A
3y 7142 BEW P44 AntE ST £YS FRtA. 55 289
SCMoj|A] ARLE &34 =912 7 JJARRYE ofy 2t 7 A, AXo] AlA
AAOE FFE A, o#fgt Filo] Al WS FESHA 2 AYE A
Hst.

(O8 3-14) 33Y 22|(SCM) 2 OlA|
MANUFACTURER
PACKER/FILLER
CORRUCATED M CONSUMER
PACHACING PRODUCT
BUANUFACTUSMNG
PAPER SUPPLY ,
MANUFACTURING CHAIN OIS TRIOUTION
CENTRE
: RETAL

L

USED
PACKACING

FORESTRY

N=Z : Singh, A., et al. “Application of Big Data in Supply Chain Management”, Materials Today:
Proceeding, Vol. 4, No. 2, Part A, 2017, p.1107

51) Singh, A., D. Jain, |. Mehta, J. Mitra and S. Agrawal, “Application of Big Data in Supply Chain
Management”, Materials Today. Proceeding, Vol. 4, No. 2, Part A, 2017

52) Witkowski, K, “Internet of Things, Big Data, Industry 4.0 - Innovative Solutions in Logistics and
Supply Chains Management”, Procedia Engineering, Vol. 182, 2017
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Wang(2016)>3)2 Hltlol8E 83t A, 14 e 3 {A]-Ha
7] oot so= H-GEGT &E4 BlRYA AREA Yol FHE5H <l
HUlZ &3 At ADEE dHole 9 o] F43] S7FstaL Q= Ao H]
ZUYA 37gof|A BDBA(Big Data Business Analytics)d 52732 Q14lst1,
EF 9 33YTHLSCM) &ofol BDBAS #&3 A3 d1E HE BRI
ot 3 7149 #EjA= BDBASF SCME 7199 ks Ap4ko g2 wholEo|n
B dE o]z H|AYA BAS ST AS AFEs St

Nguyen(2017)592 BDAZ} SCM9] oj® 9
oFst7] 95l Mayring(2008)°] A|Qteh W-8-E4H(content analysis method)
= o]&3sto] AYPATE BRI 57 £42 BDAZE A5 SCM9| 39,
BDA 24 A&, AM8d BDA 2¥9| 9, 2F 7ol AR&-H BDA 2434
£ 59 #&ol 7l¥tstar Qi

Tsao(2017)55%= SCMalolA sFAHsupplier)2t At A (retailer)] A&

Ao F551al, BDAE &8I0 =N 4B A customer)?] F-EIFY 9
2 SN 5= ok 2RI E3], 487|172 A 334 BE 4
A2 H= BDAS m¥7t 47 UAGE oY Wl ©=C =% BDAE 4&5t=
A< A2, BDA Hl&o| B uf A&7t =% %2 BDA 837} ¢
S7hte A2 YEkT

il

pa%)

>,

Ho

2) 38 2|23 #2|(Finance Risk Management)

FEAE BlATE BT 1 2NE vhFoR AR SYdh of
40 o gL Huo| HSe olad Y AHEE U 4 Uk o] W

3) Wang, G., A. Gunasekaran, E. Ngai and T. Papadopoulos, “Big Data Analytics in Logistics and
Supply Chain Management: Certain investigations for research and applications”, /nternational
Journal of Production Economics, Vol. 176, 2016

54) Nguyen, T., L. Zhou, V. Spiegler, P. Leromonachou and Y. Lin, “Big Data Analytics in Supply Chain
Management: A state-of-the-art literature review”, Computers and Qperations Research, In press,
https://doi.org/10.1016/j.cor.2017.07.004, 2017

55) Tsao, Y, “Managing Default Risk under Trade Credit: Who should implement Big-Data analytics in
supply chains?”, Transportation Research Part E. Logistics and Transportation Review, Vol. 106,
2017
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HolM HElols £42 259 a82AMe] AAHEAANA o, FF B
< v oY AHEAS HholH B4 vige | Aolgke AdYo] Y2t
ool EIUQ2014)°0= & AAl 20872 H83AF AF3A HPAE e
FAE AARHT. 2894 =ofllA HHolE 7 7HAE 7 2 HskEs 4
Aoz AWgo] Holx| ¢h= RS HolE Ao 4T 4= Qe 7
5, A2 U AYE R0 e P R A HlolE et Hax o A58

ol HH. 2 A HEolE 7} 7MY dEAer E8H Eofze Al
7IEAP] WA, "HE AFEold ¥A, 84 84 35 % AIRET A
o2 Yehgt. 53], AARE E4 VMo r oYad AHE HHsto
ANAl AL AT 5 A TN AGTIEAVIE FA6HH, FE EYE
Ade A=y 2la30 AA qed = M sh=

_

N A oo o[rl

lﬂ A

)
o
it
el
%
d
il
S
o
0o

|

Ao E UEMHTH

Cerchiello(2016)57= 71& Bg3} 28] F8A1% 7180 xsts JHE o}
Yzt 54 EHE HlolEHE ARk AAIA gAade] ZF(systematic
risk model)< 7Hm toick Ajkd HHES 56 AT 58 ERY F 7HA
glojg AAE H|o]Z|QKBayesian) HHS AREoto] A3tolal AA A AT
e 2 27‘40}‘:} AApol WEW o= HlHolEo] 7|23 x| AAH
gAagae] BgolH, tha (O¥ 3-15¢ Zo] 38 71¥s H A4S A &
AE HojErt,

6) Economist Intelligence Unit, “Retail banks and big data: Big data as the key to better risk
management, The Economist, 2014

57) Cerchiello, P. and P. Giudici, “Big Data Analysis for Financial Risk Management”, Journal of Big
Data, https://doi.org/10.1186/s40537-016 -0053-4, 2016
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(1) SBAR HOIEIE OISE HEYT B (2) B8ER HOIES 0|23 EYT 2

N

o

- B
BPSO r—
AN

(3) BBAE SZES! HOJEIS Zalet St

HEXT 2

XAtz - Cerchiello, P. and P. Giudici, “Big Data Analysis for Financial Risk Management”, Journal of Big Data,
https://doi.org/10.1186/s40537-016 -0053-4, 2016, pp.9~11
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olH] AT

HlolElE ARESto] AH=AEZE] Ao 4849 23

5.3%2 WStz A WEsTh 0.1% S71ECl wEk 8d 5 oF
195,000 4 S70] Z718 Bk
(32 3-16) HZRH| AIZI0|S(time shift) HE=
/ Time paoint of air
‘l,’/; Pyl passenger demand

Time Shift = 11 Months

a;

Time Shift = 6 Months

S

1 Time point of search
: | query frequency

‘& Time Shift = 0 Moenths (same time) ——

A= 1 Kim, S. and D. H. Shin,
Search Engine Queries”, Automation in Construction, Vol. 70, 2016, p.102

“Forecasting Short-term Air Passenger Demand using Big Data from

8) Kim, S. and D. H. Shin, “Forecasting Short-term Air Passenger Demand using Big Data from Search

Engine Queries”, Automation in Construction, Vol. 70, 2016
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11X ssHaM

AT
1x

L
IE

dElolg o] 2A1E YdER wefshrlo] oA si27]dSe] WHolE o i
olgA AASHL A=A, HHlEE AA| ATl Egokal U=Aof Hsto] 4
ERARE Fote] Rl

AE2 A5 HlolE el AR tiet &S F7HRl FEoz YH
om AA ko] Higt A& F | I L8l Uit A7 & A FEeE
BEAS. HEA= 1171 24k 68%lAl si2= e dEdida dier1d
o] 2 FUIEES E0ke A=A tddt 2AASA AFEUAS. A
ESEAY A2 2 7199 99 Ee 7IE"ET Al 2Bl o] FoiFH. &
A FAAY A2 7= Zles oAt
2. %

1) YE|0[E{0fl CHEH QIX|=
HHlol8 e =1 289 AP 4A] oL sie71}de] E81t AR
ot W2 ArrEe] dA olsle X5kl e 497 B olE EUsY
Floto] 29 AEZ AL 8T 55 HF AHs=S igltt
delolE et HE4 dolg el XolS AL STt
delole £49] 715l Hste Hol= /Nl ol
=]

-
sdlole] Bt 47 AGEFe| Hole HEF 5 ek,

5%

A]

—

b g

ct.

i
ol



HA% sheHlo0lES] met U S

olo] tste] HA| SHAY o 1/20] S SHAE HelolEe} AEA
Yolee] Holg ¢ ek I 56%7} Heole Bae] %Sl et 7
¥#el ofeh st Qirky dek Welols LAs1Mo] gk olsit A wA)

290 gYRL} & AL oA Fuw Y2t Holgel Aolg Bt
ofafstA] Eoke SR HelolHe] £¥, TATAALY E- HAHY]
& 5 SA7Mol Oe G olehS st irky SYY SYAt o et
L Re z YT BN 257 URe THs S st

gt ddolelel 42} AAH o] AolE B dEole 15%°] sFst= 8%

ulole}7h AA-A18 AebHoR SuAY TheolAn YSolE BT
AAH R 87| el Heolelo] thalA] AX|sHe S PRI AL 4

2) HlGjo|H EE3ig

Hedol FABHE gdAISol ol o] vAE Gl cste]
oA WANEAES 3] otel theo] ARS AN HFHE e
g BF A9HTE sec
alejo] 7} shegiel mX el
SERE Hw e oAragel I G o
e oAFael QlolAl Hdlole B2 1
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ATEE FEZE Port-MISE 7122 3 S|YHEA, SSALHE, =24
ERF B4 5ol At} AgEE ZEY FAE 2= EH | HejE o] Ut

HAZZ A & 4 QI5%0] SP-IDCAA AFdte A7 = A7t Hlolgo]
o AR 90|t ZWHEE Q] AAE A=RFEHE AFH.

F7IEFERAEAEHDE ol AFE= FEE= GHolE7t ofd tE 7]
IS S Port-MIS)Q] AES FHT-A 5] AFsl= Ao|mE Yo
A9l Qul= FA] g2 AR & 4 itk

TAI AR B9 JAH SHlo]x]62¢}t FFHolH XS Bl th9
olElE AAIEE AlFotal Ut AAE dlolEdlls &Y SN o] xF
=lo] it} SFAR= TEURKE, Hu3&Ee] #igt 5 Ex9] A7t Qo)

A W, BRIP4, AARE, AR
g, BR, §7-F9Y $EY4A
llsl AZE A BIRE IIACI Ay AYBE £2 Yoot 4%

S5Hely 2SS S8 TAIY HolE 9 Ale2 /N APIS FHIE o|F
ofA 1 glow Ny APIS] &-gof tiet LA ARl Tlo|Ek HEo] nfd=E A
3ot Stk ERE Al AEEA e dHolHe ARY AHEIAN xHE
(www.open.go.kr)ol|A] ‘FZHolE AFAY S Bl F7I=2 dHT & Qi
ojZgt Alk+= 201390 HE ‘FFHClEY Al E o]g&Adsto] gt
HE o LASH] &= Ut
7|04 FR5HA thFojAol & HEZ FRAIFEAS HAR o A=
&Aoot A T;_Li‘ﬂaq /\]78* o]7] "ol HZAIFY] EAol AREE=
ot Holu} =7}
Aures 228 AR Qﬂu%"é% Ashs dEvisE =T AT A7
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AHE

61) VISR ESHEME, www.nlic.go.kr
62) M, www.customs.go.kr



A% SHREIH|0|ES| mof

JO
e
lor
HT

FEUEE AA 10989 Fodi=el7]s ok feluer e 4Ed =
Foll tiet BEY Al#e] =9 794 SAE A FAS 240k 2E
PSR BEHlole REG Floltk, S Sej7t Fa ¥
H L dgfAnh FHE u]=E H|ESE ARZES0
roz Qejitatiigto
g 7Rs4o] AA T 3]
Aot EAEAE AT

l:lﬁ_

v}
)
)
J
o
.
ﬁ
)
s
rlr
2_‘1
0,
,
19
(e]
RS
ox.
9,
ok
ko
mt o
4

o1o] 71—0]—5]01 ]: ].r,}

2. oli271&2| ti|o|H

27199 dlolE= 7149 ITAIAHAA Ao 7|Fo2 A== HelH

&} 7]<do] Aoy Aulo] AlME Fatete] ilote HJE= fidd.
7199] ITAIAE ] F4ole olsiaAAlA HAEE AssH] At AL

go] AL i O}H/\V\‘QQ o] 9474]/11—'1/\1*@0 S AFARY A=

D
3%}‘3 ] A= HOH ﬂzﬂﬂ"— HEo B ES OOﬂo}L‘ 7}—]\5 QJukA o]

290 ol2 Gold Shwsto] LA 2ok &4% @414l Weto] o}
SHAIgE 7] o] Aldfolt mﬂ 1 ﬂxm(sensor)% Bapstol ShEshe PRt o

1o
o|N
Hu)
=
r [¢]
rﬂ
41
ﬁ
_l
é
2
]I
Z:
o)
ik
bo
ol
rlr
paus
o
_TL
_0|L
pou)
e
5 o

7140l /1‘,‘91}01"} ]E-r‘ﬂ %}l‘i = 7‘4—“?-1‘ "HHH uﬂﬂ *o}ﬂﬁ] ol ®
S olFo] tigt 71Foltt. A oJshd =W AdARY AdHREE] 2o
oA eshs AHe thad] dE= Eshal U

U2Hdate, time)

A (position)

4% (speed)



86

BIHO[EIE &8st sH2AYEM ST — ol mef 3 SfEwot

F1](volume)

A= (pressure)

2% (temperature)

Z} (angle)

A%, AY(current, voltage)

F3=(frequency)

7+5- o F-(activity)

3] A4 (revolution)

S (flow)

22 (level)

Y% (density)

ARAZE EEo] AAME RESHA] 23 35k 2 °F 1,7009170]tt.
AA| Aol Al Hr o] | glo] T = e AHY FF= FH 7HA7L H

=]

=
= AeR dTA glon ofHgt go

|8l et 23 &89 7oy Adbdx
Al 71719 7iE, 7iA Sole B8 B2 A0E 4EA ok AAAPE SR
Sl Ay YAEQ g HAREZO dA]=o] gt}

3. H|0IE] 3= &l

1) Clarkson Research Services

22kl 718te] Shipping Intelligence Networko]gh= o2 2 F9 o
olge} BEHEIAME A Fdh= Clarkson Research Services: Clarkson
Group2 745H= SlAF % stuoltt. Clarkson Group< 18521 0] A% o]
16599 JARE 7HA| 2L = B SiAH|A SJALEA A AA 497]9] AHE
Alo] oF 1,400789] 18& H-fokal ot

Clarkson Research Services= ¥=3 AfE 7|Hte = F+4] AF+qt
75 T o2, A 9 w0 w7t Rt HlolEE 3, E4skaL qlth

AH| A FHL FA S} 1Y, off-shore®t LA, AE7IA|H7IE U
=8 A7 E7e e ARAE Sl AHIAEL QU
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SAHE oF 504 o)y HlolHE Wxke grov PRt Lokl A4RS B
ol AZE. 2aIAL 871, FEIW, AY, BHIAL 24 D 7144
st olu] 438 AUl olgle] IAC] 8] HE WEY AHAE AT
32 9k,

SINOIA A1 ZoHe AAD ARE WiolEd] H&aA A¥e BAN &
P2 41 4,7000] AOE olofi thge] ARst Aol YHTAH FE
o BlAEML HHEE )

YA

AgE, 9=, 717 *4
A7y, FA7E A7
Adepda =g

A=A FF

e

e

oy

2 =T
F7h A7, AR g 5 58 BAIRE
A=zH7F
A9 FEo|A EXo] Clarkson Researchol|A A|l&5t= FH = HlH o] 9
ol &oh= HolE7t ofyal AE2R1 AAE HolEoltt. sHAIRE 5 24
ZdS N o S8 dERHeRA FUE 5 e ARSo] "l A
2Rl mote] 7HA7F & AFtal & 4 Ut

golelo] WEFTIE Uk, F3k, U7k B, Agom TEE] glow] 9]
BEAel 240 A% dolet ¥= /7t #3 134 e dols: 33
w210 71

Ee dter SAH 4. ISFTIEHY 1 AR 2 B
Toz AGE U

TEAHC] 7M€ HlolE= 19709 FH 40| Hlou 4 A9 4
G AGEAIY 0|39 glolE7F EAR. B HolH7F A&544S 7L @

63) www.clarksons.com/services/research/, ZAUXL 2017.12.1
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AAATIA 7158 A ohek. AP AL 71E AP MR} o)l
S po] ErE ARE T glo] YT YARST & uf) Y] BYL

= | "ao] wet 493
AgEor] AxFo} W B Mol dwi 24o] o]0 .

2) IHS Markit

[HS MarkitTl&2 TFget AFdat 4l7]s £ofo] S AP UA= 4
ol A THS-FairplayAl, U= Journal of Commerce 59 ¥ Sl
sttt £33 EokR2e AR, AA, |37PE F4F 1™ 37 olvA], IE
&2k Bt F9(maritime and trade), 417]& SOl She2oFolAl= vl
= i =& =0l it 100%2] FE, 8671 =7t EZRE &5 Y
=Y BN, ot dESY FEE A5t Aok v 380 15914501 Al
St A AA HiFE AEH100G/T o)l et 4 FEE vt A& &
H FAHHE 53 AAste] 229 HHolHE F5 Folth

St £ FololAs 22 F5 S (supply chain)oll gt A8/ B7Het
ae MAE BRE T bt B tlolE AT JEE AFskal qlrked.
A|H 22 Maritime Solutions, Global Trade Solutions, Maritime Portal,

Global Trade Atlas, Piers US Import Export Data, World Trade Service,

it
.
ol
ofX

Maritime Intelligence Risk Suite, Market Intelligence Network, Maritime
& Trade Fleet Capacity Forecast, Maritime & Trade Freight Rate
Forecast 59| AHIAE AlFskal Qlot.

Maritime Solutionss= Maritime Portal, Bespoke Data, Lloyds Register
of Ships, Port & Terminal Guide, Market Intelligence Network, Maritime
Intelligence Risk Suite 522 AlE¥r}t Maritime Portal A4 100 G/T
o] 207t o] Adtol| s 6009 #oFe] HHE AlFShH= Sea-webd UF
A AEE B8] AR 54 AIS LiveZl Z3HeH

64) www.ihs.com/info/0516/marritime-trade—solutions.html(ZAUX} : 20174 9€ 222)
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(H 4-2) IHS Markit2| AH|A =5

Maritime Portal
Ports & Terminals Guide
Maritime & Trade: | Bespoke Data Solutions
Maritime Solutions | Maritime Intelligence Risk Suite
Lloyd's Register of Ships / List of Shipowners & Managers
Market Intelligence Network (MINT)
PIERS
Global Trade Atlas (GTA)
World Trade Service (WTS)
Market Intelligence Network (MINT)

Protect your assets: Automatically monitor any ship slowing down or

anchoring in your custom zones or ports

Identify new business: Receive notice when a ship has changed its AIS

status to moored or aground

Improve operational efficiencies: Use one tool to learn critical details

about ships coming into your port and to receive alerts when a ship
Maritime Portal changes its destination or estimated arrival

Target your marketing activities: Leverage real-time notifications of ship

registration or ownership changes to ensure your internal databases are

accurate

Make contextualized decisions: Get a holistic picture of the world fleet,

the companies that manage them, the ports they call at, their

movements and trading history

Build a global view of a commodity or group of commodities
Global Trade Atlas = | See the effect of new market entrants
Commodity Trade | Identify emerging markets, trends and supply sources
Data Uncover supply—demand imbalances and emerging opportunities
Compare your market share to the competition
Increase operational efficiencies with decision-ready data
Make smarter decisions based on greater data accuracy
Capitalize on market opportunities by tracking supply—demand shifts
Benchmark competitor shipments, trading partners, suppliers and

Global Trade solutions

PIERS US Import
Export Data

strategies
Generate sales leads by targeting companies based on their trade
activities
World Trade Service — Make tlme_zly, profitable bus[n_ess decisions
. Uncover risks and opportunities
International Trade R . |
Data ecognize market trends and key catalysts

Benchmark the competition

Support economic development and infrastructure investments

Reduce maritime exposures

Make informed underwriting decisions

Maritime Intelligence ' Carry out compliance checks on ships and their seven levels of
Risk Suite (MIRS) | ownership

Comply with anti-money laundering laws

Establish strong domain awareness

A2 : https://www.ihs.com/products(ZA4XL : 20173 9g 22), XXt K&

& Forecasts
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weElc), SAgE ATS A4Sl A9 54 08 AAIARE Beokn Lol
gt ARg AW A WS A Uk AnE E5F 4 UL Aol

3) FleetMon (Jakota Cruise Systems GmbH)65)

FleetMon> -5AAEAY S8 At AISAt=S] A5 ¢8h 2007¢ =
ol AH JAlo|tt. 55 Auk2 467 & oldolH A AlA 16478=0f 32
Ut g9 58 1A F11 Qth

Am= A4 AIS, A4 AlS(Terrestrial AIS) INMARSAT CoF AHA| 7Hdst
S1 EHAEGE Fot 8%tk A AlA 512570 J, 1,200712] AIS &

gloJdoA Y= AEE FHcta A=t ot BF2 2T 3,500 2
sto] oF 39 9] Hlolg7t HAET BA 39T AAE dHlolE7F &7t
ot I AENAl= APIASAHI AL Al

HAARE Algshs Ao slEo] 2EAQI oy EA= Zgstal glo] A
Hpo] o]z A, FHaAZE, A7, HATE 52 dF Ee BN &
ULt

4) Platts cFlow®6)

cFlow] AIS= 0 A7) 13 dwt o4 Ad oF 6 Ho] AUEAE tf 30
goich o Wy BEsto] 54 Hollth g JMeR U8, ING, LPG,
An|z, A, A2, Aol 5 FaskEo] o 5EFS oty ol A
AAZ oF 12,0002 FEG A 7k ol5S Tolgtonn olZojdtt. 3h
o]%%u& ofUet HoF 5 AAZEOR MOFSE oEo A SHEO] Wi
ALEA ol *%@n}.

/ﬂ‘ﬂli—é 3719 SR WOl AlTE 1LATEE AHAo ATE Ths

)

ﬂﬂ&

65) KMI (2017), “The Oceans, Vol.08, p.87.
66) www.platts.com/products/cflow, ZA: 2017.12.1
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5) Baltic Exchange6?)

£ e dae d= deo 255 7L 3len 174490 dH=o] 250
d ool GAE 7Hl =HARI AP Rl SeA 240l (Lo

7 3at A 1085 1@ A&H oz AE G LYAFolt. 47|

Cape Panamax, Supramax, Handy, dirty tanker, clean tanker & 4
HE UARAG7L AREEY ol & ZF FEE AFE AR A9E A9
A ol 4= QA gt

ESH Baltic Exchange Forward Assessmentsg &5t ¢ g HE
=°] A&t G3F FFA B719S SR =M FFA ate] 7|2 Akl .
=UA| 59} FFA B7tH 35| F A[FEA] Qo] O*EE}E Fastal Al
d A YHPETL Ao 55] A5 7H2 v sporZhAol Hig AEE
Tl Qlo] 7HA¥A )5 (price discovery function)s 83 tiefst 4o
A=d 4= Qlo] A=A AAE Ame SEI ou7t ok

2 HG|0|ElS| £

1) 2H HHE0[El2] &
AeAFEMC] 28T 4 Uk F YA IEE Pore-MIS, BAFY 5%
o] Fgelol U3 Iuks Fjehs AGE A o] F=

8 oA B4 s e ol BAS AYL Uk
AAllA SRS Ao B J1edE L HdolEe 44e 7}

AAL AL FEE AL T Z&4dS AUl o /HE7I4e] HlolEof =

J})|

67)Baltic Exchange, www.balticexchange.com
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Sl B9 ARG AEE Holi AL Stk ol ARRRIEY F]ute)
dlole Sheol At 4] got F2d wlolee] Arfzre] FE3 A3} 7| AE
o AAte] AEE AW WHO ALstel TR o= FR| o

3 7Hx9] STt olRoixA ok 7/101 919l Aow BAHL o] A
golErt BEG AL de] 4Ad FF
Aok, 4QE Zadol tigt olEwo] qsiaE ol 4)olA e

2) MSH Lol ¢I1F

S #d Hlolg 5 HlHolEe] HEo| o7t Ame 17 WA Ytk
Hldole= 7hs] Hod o SHEHIOIE Fr9| o4 HAdd] HolErt

| &S gkl Foj=a168) HE 3V(Volume, Velocity, Variety)S]
= SA7]= HolH=z A%k Qi

AR ARE AT ToERol se71dE0] siAEA %”03%
9] dlolE&2 o] ¥ E4 e q =
sto] Hdolg] 2o} 7| A4Sy 7Rte] =45 A8k % AA = stal &=

7HE Holes Sus Uitk & i SUR 2L 9% o)A Hod,
PN Ao BEF SES sols] Aat thitne] £X FB 52wl
B9] WFo] £ 08 Hrsit ofx AFEAN] o] 42t BEHL 9

A= grh. @A 9] HolEEA HlHolE ] HF o &ot= Ame A AlA ARt
9] 5L AAto g Totsl= AlS(Automatic Identification System)d|o]
7} tEAolw 7} AAtollA Adro 2 BE AFEQIHYU(oT)= &85t st
AUkt HUEY Atme A AlA Ao g HeE SRt HholE 9

BAS oo ARSS AYE AHolH Sste] Wil AES
o] Tjxiolrt. oljst AH s|ol th EASEA FRe BAZL 4714

68) KMI (2017), “The Oceans, Vol.08, p.87.
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ZE 7 7|gESo] AaHog Todlogy -9 sl A g E AQIX
o AR o EUA 2ATE & <+ 3 S
sl AEo] 23%]9]q o

% shfe] SA dolelel Al 0 43S F40
o “gg4 ol et Qo] AR T AL olFfet NS vigom Tl
e Bgoz Webt AeEn ook Seluetel A9 dolHo] AEE
7 BlEek Aol ddol olF JiAds] fsiA= A= HEH 7|Hke] AHuvt
AegElolof & Aoltt.

H3E ofi2 ZCI0IE 2] 2 At

1. 812719 At
1) BT} AHME0)

AL 20139 IBMO] Netezza Data Warehouse ApplianceE =Y
S Z+% ShAF JEo} s B HlolE o] AAIRE Ao AR qltt. ATy
oM et 11 E= dloly ZlEo® HA AdjoA uid °F 2GBY]
glo]E7} W8Skl QUth Netezza =9 & AREAR 23] £29 Hloly 7y &
57} FAEGeH, 2 A AE | HlolE 7hs Al7to]l & @R ©@EE

St A Hlo]HE Hobs FAdlor HE AL G & AAKICE THH

10151‘—5' AREE 5 A "o olofl wet AAIZE] Zi7ke HlolE TheoR o
AU 24 2HE A Sl 7IEdle G 99 A4 HolHE = AlIRE

Eo] BAgoF = Netezza =Y & 0]E 30& o=
F=T 5 A "o 8249 ofye} 51F A dlo]E7} ofd B @99 HolEE
SA| AT = A HHA] Hlojg 4 FetLr) ojdK T A =obfH o]

69) Z0|Z (2015), EXI7|2| SHRLE0F ICT S, MZ2 SH2A|LH Z2|Lt (2015.5.4.)
http://www.monthlymaritimekorea.com/news/articleView. html?idxno=160272] LiES HIEO2
KRt Mz, A8 0 2017.12. 05
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glolg 7ks £=7F @5Eo] e FEgt tloly A7 Thssi At Aol
o} Netezza =43 3 EdA AR = "t HolEHE HE S22 A
got & AAZE 24 dlolEE HAlo| Algs ArEES AUotEE 745

=3 FolTL EET

2) EgjajAs |n|70)

E 2482 20139 68 *F FRoA e¥A ¥ ERAS =UFe
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70) 24013 (2015), EX7|2 G220k ICT &, M2 SH2AI E2|Lt (2015.5.4.),
http:// www.monthlymaritimekorea.com/news/articleView.html?idxno=160272| LIS HIECZ
TR, A 2017.12. 05

71 40|z (2015), EX7 |2 220k ICT S, MER sH2AIL E2|Lt (2015.5.4.),
http:// www.monthlymaritimekorea.com/news/articleView.html?idxno=160272| LIES HIZCZ
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2) UPS (United Parcel Service)73)

nj=of BALS & AAA &% 25UA UPSE ORION(On-Road Integrated
Optimization and Navigation)& E-83t gldo|g] £4& B3 &9 uid
A2E AATTE ORIONS 29535 7j9] F4 dlojgE WY BAsta, w
5 4%, ”Ml —55% I By 55 st £ 3% 7ol ARE A3}
A g4l PR ohe Waog HAsiEo] Hid AIZRE

%o, ARMIE FYUE. AHAE ] 99 AEE Sl AE Am
=AY By ofYet Al B 7HsAE &Itk Zlo] UPS

—_

of o]
W5 o2 S} FobEA IASS MARIOR HiE Aol i
Ag WAY & WA FA My Choicezhs BolY g 53] 1A ¥7
232 wom 720 Azt Ao 2y,
EZ UPS Aol A7), Beol § %8 FHole AMAzL $aEo] gliv]
ANTOE AT 4E A AFTT IEY Yu§ wgos

3) DHL74)

DHLE 2000¥ Hlolelg =ois) uY 7S5t g B34, 27], 54,
HEE 5 a9 wis FRE o) 2ulAe BR Aus olg 582 3

73) 0fI2| (2017), A= 2tE, 2588 =Y YAHE ENH(2017.7.16.), http://logiseconomy.tis
tory.com/3322, A 1 2017. 12. 05
Choi, C. (2014), UPS, Big DataZ li& MAlY &25}7| (2014.10.15.), https://jacesky1.word
press. com/2014/10/15/ups—big—data_.E_—HH—g——E.Alg—éFEBP|/, ZiAel 2017, 12. 05

74 BT (2014), 224 S57|Y, HH0[H X2 28 (2014.3.9.), http://www.dt.co.kr/
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4) TNT79)
TNT= 20139 Hlto]gof o] “Hgtdo]¥(Teradata) A|lL®S -5}

2} FA0) gt= ddoly AlAdle E8skal ot
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5) Amazon76)

slgo]s £ o]83 1A olsel T WO ATA ofupEe oS

5 L% (2014), 22H 25712, BHl0/H M= &2 (2014.3.9.), http://www.dt.co.kr/
contents.html?article_no=20140310020111327480019] L{22 HIZOZ XXt H2|, A : 2017.
12.05
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MEL EA7IRE 712 JEAIX AIA"EE 7St
Eolt}, o] SAFER ZRAEL o|Ho|= QlF
gojg ol &R F2 A4 AL
<+ 7= AT
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A WA BEL =AUkl A (Automated Vessel Movement Detection)
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2 MPAS} AA7te] FAE4AIE E0]al AARte = AHe] 9129} J&ET Al
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79) 0|21 (2017), 7IE23-IBMAL, Al7[EH G2 - SRHR Y 7 AIAR AIRRY (2017.9.7),
http://www.kmi.re.kr/web/trebook/list.do?rbsldx=1352| LI2S HIEOZ XXt H2|, ZAH2! : 20
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A WA 252 TAAF &5 7ZA(Pilot Boarding Detection)©]th. SAFER
BE2 MPAZF A2 2 A B AlZke A5k, PSAME| Al AlH]2
FEZ 1Y & JEF Sh
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4) Inchcape Shipping Services(ISS)80)
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80) Port Technology (2017), Start Up Aims Big Data at Shipping Sector (2017.4.24.)
https://www.porttechnology.org/news/start_up_aims_big_data_at_shipping2| L2 HIEtOZ XX}
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o] ol#fgt HHpFo] 7Rs3t Aol 23K = VDR(Voyage Data Recorder)
< 94 st 71EAel d#E FE= AMS(Alarm Monitoring
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2. HI0|E| E(pool)2| 8

tlole E3(pooling)Z t4=2] AAL AAZE BR3E HolHE 382 &
ol FYdsto] EAstal 1 A3 F75he Aolth. A&7ks/d(sustainability)
2 F7ok= v|Ye] 2290 BSR(Business for Social Responsibility) AFH9]
CCWG(Clean Cargo Working Group)olA olAtstetA wWi&dF, &3A4E &
o] AHE o] AAtRRE sto] 4% & HIXREE SRSk o] H
ol &9 A Atgo|t}.
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glolEE SA%tth @7I7te] g2 Holg ] 2o] 7lsd Aol o]t H
e E(poolZ =4l 7| A& ofzt o] 2t 7R 9] AJ5e UHBI= T
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e
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H]-g-9] Feo] eHtE = A Fofjaflem 4k Aot 53] sfeol 7=
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