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Executive Summary

Executive Summary

A Study on Influence of Global Logistics Route Changes
on East Asian Logistics Market

1. Purpose

O This study aims to analyze influences that the changes of East Asia-North
America and East Asia-Europe global logistics routes have on Fast Asia’s
shipping/port/logistics markets.

- The global logistics routes include East Asia-North America and East Asia-Europe
container transport routes which have Busan as the port of call,

- The study reviews the current status of the subject global logistics routes of
containers and conditions that change the existing global logistics routes of
containers,

- It analyzes which channels have competitiveness based on the analysis model of
the competitive relation of global logistics routes and forecasts influences that
the changes of global logistics routes would have on East Asia’s

shipping/port/logistic sectors.

2. Methodologies and Features

1) Methodologies

O Analyze various literatures including previous domestic and foreign studies and
utilize experts” advises in related sectors in order to draw competition factors
and analyze the competitive relations of global logistics routes,

O Compare transport distances, time and costs among competing routes to analyze
the competitive relations by global logistics routes, and use the Log-Log model
as the statistical analysis to predict cargo volume,

- For Log-Log model analysis, use the WISERTrade DB data of WISER (World
Institute for Strategic Economic Research) that provides the trade statistics, data
by import/export items and other information of about 130 countries around the

world,
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- Use AXSMARINE Data (www,axsmarine,com) for maritime transport distances
and time and Time&Date (www,timeanddate,com) for inland transport
distances.

- Use the data of Freight Analysis Framework Version 3 (FAF3) to analyze U.S
inland logistics costs, the data of Euro-Asian Transport Linkages (UNECE, 2012)
for Europe’s logistics costs, and use market prices such as the actual market

charges by Korea’s major shipping companies for ocean freight charges.

?2) Features

O This study identifies which region is most affected geographically by the
changes of global logistics routes from a global perspective and how such
changes ultimately influence East Asia’s logistics market, rather than analyzing
competitiveness and influence within limited zones which have been mainly
covered by existing studies.

- In particular, it sheds light on the changes of global logistics routes from an East
Asian perspective, presenting the direction and strategies that related Korean
logistics companies and the government should take to approach the future

logistics market,

3. Results
1) Summery

O In general, global maritime logistics routes have been connected from Asia to
Europe via the Sues Canal, or from Asia to U.S west coast ports or via the
Panama Canal to U.S east coasts without any significant changes for a long time,

- As the second Suez Canal was opened in 2015 and the Northern Sea Route that
has been received attentions since the mid-2000s was commercialized, huge
changes are expected for global logistics routes,

- In addition, the development of the Nicaragua Canal in South America and the
Kra Canal in Asia is currently under discussion,

O This study analyzes competitiveness by channels by applying the change factors
of the Suez Canal, Panama Canal, and North Pole Route out of global logistics
routes,

- It draws competitiveness factors (time, cost) through review on previous studies,

analyzing influences that the total transport costs by channels have on the cargo
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volume change through the Log-Log model with the data of VISERTrade,

- As for the routes from East Asian ports to U.S east coast ports, when comparing
the U.S inland multimodal transport route and all water routes via the Panama
Canal, the inland multimodal transport has slightly more competitive in terms of
time, but the competitive advantage is expected to change depending on the
origins/destinations of cargo in terms of cost.

- As for Europe routes, TSR is shown to be most competitive, followed by the
North Pole Route and Suez Canal, and such competitive edge becomes different
depending on origins/destinations in Europe.

O The influences that above results have on East Asia’s logistics market are as
follow.

- Due to the expansion of the Panama Canal, the calling fleets are expected to be
enlarged in U.S east coast ports, and as a result, ports would be required to
improve port facilities and services for large ships to call at,

- Since the opening of the second Suez Canal reduced the ship transit time, Hong
Kong could have an advantage if cargos are transported toward U.S via the
Panama Canal and Singapore could be more favorable if they pass through the
Suez Canal to U.S in terms of cost and time.

- Such changes would alter the calling pattern of transshipment cargos within the
East Asian region, and it is possible that the transshipment function of Hong
Kong becomes weaker while that of Singapore becomes stronger,

O Korean logistics companies including shipping companies and port management
companies are responding to the changes of global logistics routes as bellow.,

- Logistics companies need strategies to diversify and expand the comprehensive
and professional service areas in respond to the change of end consumers’
purchasing pattern and especially require strategies for the Central Eastern and
Central and Southern U.S and Central and Eastern Europe where pierce
competition is expected.

- The competition range would be expanded for port management companies,
and like Hong Kong the attracting strategies of cargos are required for ports that
would have more options of cargo transport routes due to the change of the
Suez Canal and Panama Canal,

- Strategies should be established to undertake new projects including securing
logistics centers at major hubs with the changing global logistics map and then

to secure port hubs by stages,

fif
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2) Policy Contribution

O By analyzing the change of the global logistics map from various angles, this
study helps the Korean government establish future response strategies and
helps logistics companies extend their businesses abroad.

3) Expected Benefits

O Reduce the logistics costs and risks of companies by seeking the logistics routes
with competitive advantages in North America and Europe which are the major
trading regions of East Asian countries,

O Analyze the change of global logistics environment and utilize such analysis for
logistics cooperation among East Asian countries down the road.

O Utilize such analysis as references for the overseas expansion of Korean private
and public logistics companies,
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2 Long Beach A<t 1,518,512 9.2% 11.9%
3 New York - New Jersey ot 1,411,988 8.6% 11.1%
4 Georgia Ports =ot 1,218,180 7.4% 9.5%
5 Virginia Ports ot 934,369 5.7% 7.3%
6 Houston A 921,871 5.6% 7.2%
7 Oakland A5 835,767 5.1% 6.5%
8 South Carolina Ports 52 625,865 3.8% 4.9%
9 Tacoma A E 550,279 3.3% 4.3%
10 Jacksonville _— 509,274 3.1% 4.0%
Top 10 10,262,949 62.2% 80.4%
ul=t 3HA 12,763,587 77.4%
Eu] 34 16,490,680

A& JOC, “Top 25 North American Ports in 2013: Exports”, 2014.5.8.

L= e A A 2 2

20159¢ 109 &R 2270<9] A7) AAP}E ofx|ol-Eu] 3FRof 550 o] Adke
=5t 68719 A4 HH]AE Alsstar ok 201549 287] T ofA]ofn]
Aote &she Bt AR 7,500TEU, opAlobk-u] Fehahunl 251 3=
4,606TEU, oFA|ol-1] FQH=oll= -8} )= 7,364TEUC| ™, 2}2f 3= 387,
170 2 6719 AH|A7F AlgEar Qlok

AR ofr|o-Eu] =] EvergreenilZ} 55 37 9,000TEUR 2t o] A&E=
E0l5l9l 01, COSCONT} Maersk7} Z+HzF =it 34k 3,000TEUS E¢lale] 1
FE ol ek @A ofrJoR-En] gz Aol ml- X Fsto] A &0
10% o|-g FAsk= AAt gle Aol

201019~20144 opxol-Bu] Gz ziefol] Wl dAsF 22% V1ot

i‘l

2) Lloyd’s List, “Trade Routes”, 2015.4.3., Drewry, Container Forecast and Annual Review 2014/2015,
20142 vigro g2 QoF 4l zAlg,
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THEFEZ Hal/t SOMAOF SF/AIY OlXl= Fgt S+

o, 2014 A Aeloly A 2,220 TEUZS 7| 235}41t) 20144 o}A|
of-Fu] FRofA ofrJoplt EFE 14709 TEU, S0l 552 750%F
TEU=, ofrloPdh E-5fo] Fud E-532] o 2ujo|tt.

2014 | 5ok 9 m] Az ARk HE o]y s E S AT
7Vt 6109+ TEUS 7|235}9ict ¥ u] AQkak 74E1]°1L1 H*J
o] FFo = Hddiu] 11.3% Fagt 7209 TEUS 7|E35k3ict. @A v] &<t
2w AZ A} AHoly s EFE obrloPd nl=EF HE oY EE5Ee
46%(2013 37%)E x}A|8kaL ik

20124 u|=o] Q9 $=9grR oA ofXlofu] Mot 27} AR|FH= H]ZEo]
T5%% 7Y Wken, 1t = opxjolruiuut ek u] Fot FEIE 19%
£ AAsIR e, oprJof o= 25k n] FoF FEe 6%E AAshE AL
2 UehgtEd) 20159 29 LA 7ol E5eF2 102% A% 5037
TEUE, LB 20.1% 7HASH 4135 TEUS 7|28}9.01, Oaklanddke] 7
AElold S5l 78 36.7% daxsto] ofpAokn] 5F 52 o= 2515
Brohe Blsol AR STk FAlolthA

(2) BRI SAERE=E

7} 7hs

AR sotrlotet FHTY AR eSS T2 olgstal o
=5 DA AlHIZI RS EE(TSR), S HE=(TCRIE o] ¢l
Al &5 o] &HAL JTH<TH 2-2> =)

S-Sl A= SotrlotollA Edste] Teprt i} o= e A
Sh= o= &sh FE7E 7P dubEl v‘i—% %ii 2 %Eli ‘zlt} *J” =
7|12 Q8 o= gokE o8

%
eat ofzmel HalhE Bol R e Aolzrhe HRa o]%g %

2

S

) FFFARE, Tde]old Bt diu|gh SEob bt AR W A 5%k, FHAt
7k gHsleRA e, 20136,
4) Lloyd’s List, “Trade Routes”, 2015.4.3-2 Hjgto 2 QoF Wl A g
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srom Bas) gmo] olf s} ZhE mel, B st ofAlote}
L ARe ene SA Qo S8 FRotollA e

HEFEER FoA AVdeRe 7MY Aok ME2L &F34=R W2

fu do gt 30
2
e

50,

o)
9
£l
30
i

s2 oo, fEpilol diES F8l okxotet S-S Adst
) 27} o] 8HaL Qlth ¥, A& SOl FAloF SEAY

AHE IS H (TSRS §3 FHoR 7he 29 S A4
“J(Lianyungang)q &> Ath2(Qingdao)@& 7A SHYFHEE(TCRIE &
she A27F 7P digAoleta & 4 ok

E |
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i
o,

o
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o
ox
110
N

2
A]

O
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N

L)
o

O 2-2) SOIo-7E F2 IMERLEZ

Z}5: The Geography of Transport Systems(https:/people.hofstra.edu/geotrans/eng/gallery/Map_Alternati
ves_Suez_Canal.pdf), (A8 Y: 2015.7.20.)

5SRO o QoA &t FHEHEHOR 4t 5ot
A Al Alo|ZEl FEo| vl AAFCRE oF 23% o] A3 4= 913 SUEZ CANAL
AUTHORITY(www.suezcanal.gov.eg), (AA1Y: 2015.7.20.)
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b % sy 259

20139 EU AXA| sHte] Agoly E53L 8,708.54 TEUE 7|= §E9.FF], AF
9] 100) gt BEepo] A 65%S AA|Fck w3k 107 Ago]d Pk BE
3ol EU S 204 S50l 667068 Ak 134 EU B3 3 71elol
i Y
sto] BU ket Zoll 4l 52817 10008k TEU o]4R& 7Sk 1 ute] 10t
, AEQITC), B, T2 Sl 2old
on], 2005201347 ABF BEF] 7V £ Gure e w9
O 109%2] AWF Z7Hes Bk

Prront FHIAS)

(¥ 2-5) EU 10C ZiE|o]4 &Pt 252 F0|
o). A TEU
sy 2005 2006 2007 2008 2009 2010 2011 2012 2013 CAGR
Rotterdam 9,195 9,575 10,773 10,631 9,579 11,017 11,340 11,372 10938 2.2%
Hamburg 8,084 8878 9914 9,767 7,031 7906 9,035 8891 9302 1.8%
Antwerpen = 6,221 6,718 7,879 8379 7,014 8,144 8317 8,174 8256 3.6%
Bremerhaven 3,696 4,479 4884 5451 4552 4858 5911 6,111 5822 5.8%
Valencia 2415 2,615 3,049 3,606 3,654 4211 4338 4471 4339 7.6%
Algeciras 3,184 3262 3420 3298 2953 2,777 3,584 4,099 4332 3.9%
Gioia Tauro = 3,123 2835 3464 3,165 2,725 3,897 3307 3,725 3,652 2.0%
Felixstowe = 2,760 3,030 3,342 3,131 3,021 3415 3249 3,368 3434 28%
Ambarli NA NA NA NA NA 2464 2625 3,024 3318 -
Peiraias 1,401 1413 1,384 437 667 850 1,681 2815 3,199 10.9%
Top 10 W 40,079 42,805 48,109 47,865 41,196 49,539 53,387 56,050 56,592 4.4%
EU 39 68,921 73,834 83,255 82,325 69,841 77,705 83,232 85441 87,085 3.0%
Z}&: Eurostat(http:/ec.europa.ev/eurostat), (A Y: 2015.10.20.)

o). s welw

20154 257] % oblok-fE S ST HF AP 13,022TEUo| ], F




Mg =M=Rd= oig & Het M /3

21709] AR|AT} Al FE 1 om}. 2010~2014 oFAlol-4-7 F& HEoly wY
ARt 34% S7Fstglen, 20149 s HlolY 4552 2,407 TEU
71231tk 20143 ofAJol-f-H RO A opaopdl BTk 1,5407F TEU,
HY 52 7008 TEUR opXopd S5do] f3W =539 of 2.2u)°]

rlo

8 o (lllﬂl oftl

2. INERE= Hal oA
1) 712 d= H3}

(1) St} 23t 2
191440} B shupol S5k eho S ofolFl aFAR FA
A 3o shfel] 27 7]oiS shekeh

(13' 2- 3) OiLiot 25t 018=E =%

sHutck = 121

mLfop = 10.0
aeligat f 61
=m2l 4.0
Hi e 37
yugte ! 37

Z}&: ACP, Top 15 Countries by Origin and Destination of Cargo
(https://www.pancanal.com/eng/op/transit-stats/2015/Table11-Rev02.pdf), (A Y: 2015.10.19.)

N g, THlold wstol dhu|d FRob itk A4 2 FEwA &}l FHAT
713 =l faA i e, 2013.6.
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TNEFIZ Hep7t SOMoF SFAE 0xl= Fet S+

201415 @t SAAE 71%) st @55 Faket AERS 12,3864 0]
m, o] 5 248%7} HHo|HAH g Erto] MM FE o}t TS
21 dhnt 23512 B3k 3= 22,95 E(Long Ton)o|¢l.om, o] & HAg|o]
Y 32 AA 33 5 17.1%%1 3.9%F B0 7Y & H|5S AA|sHich
2014/15\ shujut 25} - Auke] SR o]§=-2 |, S, A, 4&,
g oln, 8t A AR oMok 53t F=7F MA sl &3t o8
AutEs SHEES 2 A5k H|Fo] ZH2) 30.8%2) 35.8%= 7MY Wk

(# 2-6) Ot} 25t SYSAL 712

2

T 2t FA e

L oA AR AT o)
E]‘ ]— EL /;]‘_1_}\].

2. A HiM S AEAA
EAE-TUs IS
(Atlantic Post-Panamax locks)2]
+2 A

3.2t 3Pell ) A4 2R
A AFAH
ErE s 2 B4

4. 7125449 9] (operating
water level , JHEUKA)E A

5./ EE4e} Releta e
Role] W R} =4

6. 41 B} A2

EAE s gHE A

Components of Third Set of Locks Project

. ar }\]_
@ Deepening and widening of the Atlantic entrance channel 8]

2 h channel for the Atlantic Post-P: lock Al 2RO 35S
@ New a.pproac channel for the / lantic Posi .anama>v< ocks. 7 Z_|]- Z:]F Eoﬂ 37H XC—}_,_XOI- = i?j—’(‘i_]_—
(3) Atlantic Post-Panamax locks with 3 water saving basins per lock chamber
(4) Raise the maximum Gatun lake operating water level EH /\-] oo]: 0&@1] 7‘%]

@ Widening and deepening of the navigational channel of the Gatun lake and the
= hvA 1 a1
FrEghuts R FA]
(&) New approach channel for the Pacific Post-Panamax locks =
ok A o 2~ -
(7) Pacific Post-Panamax locks with 3 water saving basins per lock chamber 8 EH }‘1 ¥ o—dl l:}:ll ‘l"E gﬂ}.xo]—“’]-
(8) Deepening and widening of the Pacific entrance channel Z/H _1_.}\}.

A}&: ACP(https://www.pancanal.com/eng/index.html)(7 A4 :  2015.10.19.); S|FARE, TrfejolA
Wato] thu|st FEol Fut AA U FHIA 5N, AT e deAt
7HEk, 2013.6.
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Otk
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|'O

AR v ag®) ofst AHETt dhuut S35 T o qlo] AlHEol
gl 2515 o]8st7]oll= =2 d el SATE ik 2eiv Al tis) vl=
2] SAlLY] 2 E Zrlo] 02 %4 sbRSI HLUAE By 8T
Shule] g5t S F3 B0 49 S 5 ool ue ok w2
Auto] sl 2518 B JHSES 2007 Al R AH 9 A|E 2 5
J & xZsh= sl 2-3F 2(Third Set of Locks Project) ZZAEE A 4]
2 At

:

ot

(a8l 2-4) OfjatA 2l IAETH fatA MUk M2 H|w

[ ™
Imﬁm =I %ﬂ”&ﬁm
I-— Length of Post-Panamax Vessel: 366m —-i J‘gﬁl
49m
Sy 2
X bk a:m
Je— Lengt o Panamax Vesset 204m —| i

Fosoronex N PR T

|

le—— Length of Post-Panamax Vessel: 368m ———| 450 1200
~ Panamax I s2m(108),  49mt60)

. I&mm [T 2ot (se5) 6m (1.200)

fe—Length of Panamax Vessel 204m—{ ETI ons) tsmEn

A} United States Army Corps of Engineers, The Implications of Panama Canal Expansion to U.S.
Ports and Coastal Navigation Economic Analysis, 2008.12.

sl bk 931z 20169 AHES QR glow, shint g51E A95
= o Ae] 79 @A) Hoh B3} Aol 4500TEUTeIA 18 4,000TEUS
o ZojE Aow

20 o] 204m 4% £+ 12m ol BEA0 5 A00TEUTE HLHI~(Panama)

E}-_]_ “r‘\:r
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16 =NEFZE=Z HeP7t SOoF EFAIL0 OjXl= F& ST

% sasn g AR B 6H?“ Agrolcho)
E5 whjot 2517} Be] mE e85} Eat Aluhe] 7] Fule fiE Aol
SETTE SET A AL THeIEE B7) wjie] Foplol-Rn] g

71 iAo 2 Wbt dAyd ZloR o 4fdrt

A 017:1 A= 56]- E_zﬂ- 0)\

2) A2 = 231 W

(# 2-7) 2 7I5FE $0I= 2ot AOIZERR FF 2 72| Hlw

©+¢]: Miles
A o= o]g Az Ayt
From To
Frof| = Alo|z Miles %

Constanza(S1FU o) 4,144 12,094 7,950 66%
R?i}zaglm Lavera(3Z2}2) 4,684 10,783 6,099 57%
O}E}; o Rotterdam(] & 2HE) 6,436 11,169 4,733 42%
New Orleans(7]=F) 9,645 12,299 2,654 22%
Jeddah Piracus(ZL2]2) 1,320 11,207 9,887 88%

(RF$o)
ofetu]oh) Rotterdam(H| & =) 6,337 10,743 4,406 41%
Tokyo(YH) Rotterdam(H| & ) 11,192 14,507 3,315 23%
Singapore Rotterdam(H| & ) 8,288 11,755 3,647 29%

A= SUEZ CANAL AUTHORITY(www.suezcanal.gov.eg), (A< 2015.7.20.)

o2 @5t obxlofet obelzte) AR o HE Alrte] WiE HZo ]
A3 glop], 2] EEA o] =(Port Said)F} Fo)9] ol =(Suen) g <
st glek. 18699 AA5E F Aol wel &2 Eef sloput AH obxlofet £
9] Sy ALS THOR AEFORN, AT §T obAlolE Sl
AP A A ek

i

3

i

9

=

el Fa e, hukest 2Ry o] $ wlw slealel M3k, KM SAIER S,
A 2363, 2013.12.26.
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o2 23hs FHshe Adh = 200849 FEH71E VIHOR tha Ta
St Al st A= Qs Fat %ﬂ‘“’ AEH O R F7FskL gle

o, ofF) <1y 2-5>¢f go] T} Al A S Skl e FAlolth

(O3 2-5) $ol= 2ot Sub Mo M SkEE 0|

=2
60

48.0

50

40

30

20

10

2000 2002 2004 2006 2008 2010 2012 2014

2}&: SUEZ CANAL AUTHORITY, (AA1<: 2015.7.20.)

sl 2 231 AE F N&AQ B} spReRo] Zrb 9@ Alute] @k 2l
3 ofe] el Y FTAE B @A &3t AL 24mo] o] 2w, 24ut E
(DWT) Alute] 28fo] 7Hsaleh<i: 2-8> %),

;

(# 2-8) 0= 2ote| 72 ¥ SusE 0|

on oho] 1869 1956 19624 1980W 19944 1996 2001 2010
Overall Length = km = 164 = 175 | 175 | 189.8 1898 1898 1918 1933
Double paths -\ 277 217 T 77 77 79 | 805
Length
Water depth | m 8 14 | 155 195 205 21 | 225 24

Max. Draft of ship| Feet 22 35 38 53 56 58 62 66
Max. Loaded ship) DWT | 5,000 | 30,000 | 60,000 |150,000|170,000/ 185,000 210,000 240,000

Z}&: SUEZ CANAL AUTHORITY, (FA1Y: 2015.11.29)
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THEFEZ Hal/t SOMAOF SF/AIY OlXl= Fgt S+

shA|qh, Aub g3yt AlgbE oL, gt ARl 7R o= 2519 Sk
Ao Tt 53] A7k 18,0004 0] 7[7ke HutEo] 95
F& 2ok oz s P o] ARtE 19 7 SAH RS 49

|

i

T

o
B3t AAolch 201448 §YHE o]YE ARL 7|2 S 2 L3)
&ol= 72km F7Hof| ‘A2 frof| = 25K New Suez Canal) o] 255l al,

o]
A 201549 8 62 AE SIS

Y

I}

) o&L

(O% 2-6) M2 0= 2ot Z2NE

N

PROJECT ATTRACTION:

THE NEW SUEZ CANAL PROJECT 2014 INFOGRAPH INVESTMENTS TO INDUSTRIAL TOTAL COST: EGP 100 BILLON
DURATION: 1 YEAR

RT SAID f

DEVELOPMENT OF EAST PO
& WEST PORT SAID, AL ARISH PORT,
ALTOOR PORT & SOKHNA PORT

PROJECTS & SERVICES

2023
TECHNOLOGY VALLEY,
: 'OPPORTUNITIES 2

CANAL REVENUES: EROK = 5 TOURISM AND DWELLING REGIONS

USD 13.226 BILLION ] ‘)
o/ A |
0 l;l o P
"/ ismaiua /
- -
...'...mmv

20132014
CANAL REVENUES:
USD 5.3 BILLION.

Z&: COMMUNITY TIMES, “THE NEW SUEZ CANAL PROJECT”, 2014.10.26.

A o= g5 AFo] 7|E obulotel A §3 7F 250 Usle] Y]ofst
L e stk o[WE Sol2eshgel B4 Q] uh=w, Auke] 74
Zh0 951 BapAlgte] Hel 15A7E A WHA 4 glon], o] wE Au
o 0] Agro] 9IS Aolth HAT AR o= &3} B O] Bayol
oz ARk WA, AR el L3kt HEHEA WA 19 Bk Ao
7t @A) 19 49Holq BT 970 Amsrka Agsta glek A7) <1g)
25504 BRI 4 Gle] Sol= 23te] olgh EWEEL F7HE Mo|w
£ wh, BN ke 20099L e gagion], 20144 &
17,1483, 515 B 4720 FAYLE. o) Fa} Auke] chgate] 7] eI,
F A ebt B AHE A ol g5t Fabiute] shad F7te

W% N ¥0 g



N2& =MEFZE S5 9 Ha} Mt

3} 7FsAo] o|4rE We T gl B 2
Hof| Zoff WA Hola glom, 20121 9]
£ 7|SJcHD. B3| 2= 37| E-53 2 (NEP: Northeast Passage)@} E-45}
Z(Northwest Passage)= -5t 4~ Qlom, BEEd 2= 53] B2a) FJ=Z(NSR:
Northern Sea Route)Z E-8%|17 QIth<1y 2-7> Zx).

(0]
&
rl:l
=
5.
u
=)
A
(o]
Tor
b
)
ﬁ'.

a8 2-7) 536l =l 712

= S AMEZ (Northwest Passage)
£ 532 (Northeast Passage)

Zhi: Arctic Council, Arctic Marine Shipping Assessment 2009 Report, 2009.4, p.17., KMI 2|4

10) Zu|Z TA)2 4o = 2351 T A M3} ooy, Tefekslaty, 2015 935, 2015.9.
) AALHE, T3 248} gh-Fakrlof A o F¢XIth, 2014.10.27.
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a3 2-8) =236 &= == st

Northern Sea Route
Yokohama-Rotterd.
FAotterdam 13,700 km

Pacific
Ocean

Yokohama

Shanghai |
L e

Yokohama- .
2 20,900 km Fndian Coaar: ; g

Z}&: World Maritime News(http://worldmaritimenews.com/archives/161360/study-northern-sea-ro
ute-to-overpower-suez-canal/), (A4 <Y: 2015.10.22.)

BEalal #aole] X 8fj(Chukehi Sea), F-AlH|2]o} &Y, el af(Laptev
Sea), 712} 3fi(Kara Sea), H}2l= djj(Barents Sea)E XU F-Hi} ofAlols AZs)
LogRaA, o2 et nuRe o AS 24 BEAIE A2 S
SaAdag WA vy Qith12) EZHolr|olSg 7S B 2 o]f A
ool G ohu] oF 40%0] Ae] BEo] ZRsdtn], SIS A 109 B
o] 7FsBItH<iE 2-9> =), E3F A= AQ] TSR v S uff B3| J=
7boF 291 A= o Aeu) b Yoz ulge] kou] e 99

MEOR Q3] Hlg ZWolA B ebgHoleta & 4 9tk

U

O
=

A
n

1) SAGUTAL TS W FFe Aol BRAA WA A £, FUAT| T GG
AR, 2015.2.

13) Fatol A BEdzbA] o= 25t k& 2574, B8 = 1799, TSRS oF 16Y A= &
Q% Sung Woo, Lee., “Benefit of Northern Sea Route into northern pacific,” presentation paper,
KOTI-EWC-KMI conference, 2011.8.



NoE ZNESFZE g 3 He My

(# 2-9) 0= 2512t 536l &= 72l & AlZt Hlw

L km,
oy e A =53
oz JIs el 559 71 ki
Aystol-Eddl 10,819 8,097 25.0 189 2,722 6.1
L =R | ] 11,098 7,656 25.7 17.9 3,442 7.8
E-Egd 11,519 7,319 26.7 17.1 4,200 9.6

A}&: Sung Woo, Lee., “Benefit of Northern Sea Route into northern pacific,” presentation paper,
KOTI-EWC-KMI conference, 2011.8.

shAg B8] G2t SfAlole] YAl o §EI J1E fel= 25 %-syﬁ
1 FAET glo] Ael L AR APEAES 4
G2 FART A o] AAHe] 4] ks BAHo] X7
olefst BAYE Bpot B35 FEE o83 FA 2HS WA F
Fste FAloleh B33 gmel A9 /)E ol 2t FEet HuRe o)
7.000kmeH= A 27} %%ﬂﬂE SHAIRE B4 wZo] i3t 913l G17] ujEo]
Qrsttis Aol glon, B3] e HAAY olE festel.
B ATAES A5HQ Hu LR ASOR FAL ASES Fadt
9Fe A7t wolalel uleh ENIZE 250005 ol4pe] Auke 4] o
ASE GolE AF Bt F5T Aoln, B33 B olg b W
e

Fsta glekls)

obd Bow A

f

1) Ao A ZEHEE7IR| 9] o= $35) o83 =6 F= o089 ITEUF H|-8-Z H|w3]
HORS W s o= offo] of 3% AR ¥e AOE Ugton B33 A2 ol Al
TEUS B]gol 4] A ol §27} AAo] 124%S A4A8) /A4 eksle] Z2aqlom &
A%, Vladimir Boyko, “Development Plan of the Northern Sea Route”, The 4™ International
Arctic Shipping Seminar, Ulsan, Korea, 2015.11.

ol&4- A5 Eehd, Entropy-TOPSIS7|ME M85 84 1+ 34 L4420 449
EAATE, TR =R, AlR7TE Al4Z, 2013.12.
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3. FNERE= Hal MY

1)

N

b A2 ICHR

oo

(1) st} 23h B 4=

EZAE shuetAg Helojyidoe] @A A AlAl AHolY #5599 16%E
ApA B, T H][F- 20308 60%714] 501%; Aigolct. ghpnt L8 Af FE
< 1 A gt dE BdEF BRI e AER ddse 5EA

o

2 EZef o= ok B FEL BAuA A FolA 2 Aolth o=
3 A% FEE Arkmes s|gos Motalohu] Am/m| $ot & B £b
of o]&=7] wizell ¥ shfu &5t B+ FE ofd FEo| FAUAY 2
2] ZHgjof & AFglo|t}. dFAgl AlA FHo AAFe] MaerskA= 201448 o} AJo}
5] ok Au| o] skl 9312 o] g3k Ae FUSHUCHe ol HY
T3] S SH ehol| whE 2A|Q1A] FEe| FAY o] HolA A IA] upep
oF =31 9lont 20169 mhpn} 9517} B o] Tl o] ATt thA A
2 7540 ot Belth

Q) o= L3t Bfr A=

A2 o= obrh 20159 84 6 ZHERTE 1dARte] FAE Fall oF
72kme] A2 402 &3k delA] wlo] @A) 4850 F ujE Ml
E|9hID ofi AT S0l 2ate] AR Qs BTA N AW Thful 23k,
B38) g2 51 AR ABTES FskshAl Helth A% 25te] g
o2 gk AL AARIA AT ulg, A7k A SO aglom 4
oz got A=, whfut o AR, WA Y2 A2 5 ) A= B
2 7H) firk Folck. Jol2 ale} s} 2o }i_é FHOR Sl
sHoh Adol sk=9] din] &% 5ol didh ARuAl Sl Jew

16) JLL(http://www.us.jll.com), (A8 : 2015.10.18.)
17) Suez Canal Authority, (AA1Y: 2015.6.14.)
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i CL(L aRsway Parl o S e 7 S . Rhine-Scheldt Delta
EHE SHOF (s dlE - 75%) £ . - . Helgoland Bay

q o [ — b7 . UK SF Coast

=ol st=EsE K2 fg' / Spanish Med

. Ligurian Range
. Seine Estuary
. Black Sea West

18 JQ T

I o
+ Ju
0% Jg -
raor

teway region) . South Finfand

 VACJCO®
I%
o
qr
-&
ronn\.mtnlhumu

Z
£
=
(o]
a
3 [ qug A X

HE 2E5F5E i Portugese Range
i 1 0 North Adriatic
=2 H2FE 11. Gdansk Bay
i S ; } %
/ = {

X]'E Theo E. Notteboom, Concentration and the formation of multi-port gateway regions in the
European container port system, 2010, KMI A4,

29 E5% 7|30 2 Hamburg(5Y)7} 714 gg%gtd, Rotterdam(ﬂ]
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AT

(B 3-7) 20144 BAte! si2E =52 100 23 S8t I 7zl ARzt
9] TEU, NM, Day

Noo gD g5¥ AR awt 000
1 Hamburg(<%) 282,035 11,056 25.6 36(LP5)
2 Rotterdam(W| 2 +E) 209,866 10,799 25.0 33(LP5)
3 Koper(£ZH|Yo}h 122,529 8,830 20.5 27(AE12)
4 Bremerhaven(=4) 89,395 10,998 25.5 36(AE2)
5 Antwerpen(*217] o) 79,481 10,803 25.0 34(AE2)
6 Genova(o]gHe]oh) 55,925 8,955 20.7 31(AE12)
7 Southampton( g =) 55,599 10,580 24.5 41(LP5)
8 Valencia(2~H]| 1) 42,815 9,196 21.3 31(AE11)
9 Barcelona(Z~3| Q1) 39,687 9,120 21.1 30(AELL)
10 Fos-sur-Me( 3 3} 2~) 37,910 9,048 20.1 33(AE20)

T B AR g @ 3 2 ST dElold =39,

[e RN
HOARE P2 AARE A Hat %?% EO‘ BIER A3 grolu], “ARF 2= FAlgolA

BERAINA| AU 2GR 7|E AA] SEATHA WA} Maersk line A H]/\ﬂi % 5_)
Az BARIREAL AXSMARINE, @jAMAL, Maersk line E3|0]%], (HAY: 2015.10.22.)
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Akgpol A FREAYIIA| 2] Ael oF 11L0SNMO.R A Fe 2] %
) 13 4 A 271%00] Zek o el AA AL AT
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Ak — hFFEHE(TSR/TCR) — 4 vt B3 e

A4 Gllopr ot HAFAAALE] 1Y B (UNESCAP), 52163 A 9] L S)(UNECE)
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THEFEZ Hal/t SOMAOF SF/AIY OlXl= Fgt S+

M FBAE AH, SADY Soll ot Wehe BAska gk A UNESCAP
A $A0IA o] BUEE AR 3, A5 BT 2Nk 3

ot EYof o2 YEIHEE ER - A(Trans-Asian Railway Northern
Corridor) A3k, & doﬂ A ey skedat 3o Bast 7l
kel A AR GAE ) B S £l o ST A

Aof| tiet HES Zlgsta }»111:1'31)-

TR UNECEQ} UNESCAPOAM= 352z ofAlolet {3s ddsh=
EATL(Euro Asian Transport Linkages)S 5713} 2)1.©132) EATL Phase2 A

AN I ofXorE dAsk= 97 AE Y =R 177 24 50l
Aol Qi EATL HEWwA19] 79 PETC(Pan-European Transport Corridor),
OSJD(Organization for the Cooperation of Railways), TAR(Trans Asian Railway),
TRACECA(Transport Corridor Europe-Caucasus-Asia) 5-2] =411} AAAJo] o}
03 olAo}, CIS, 72 A|H7HR] A F T}33)

3D FA, THEAEE A HrstEed B3 A=h, s AT, 20038,

32) EATL Z2AE 2]k o}yl AE of2w|Uo}, olA|2ulo|Al, Wz =] #Wy|o| HAL
of sl=Aau|u, Ertelol, F=, ARobE|ol, Alo]Zes, JRIE, ZFA, IR0k 54,
e, o)z oldeol, FiE AR 7|27 AN, gEH|ol, gRolol, BEAR2S, BEl
T, Wrag EUE, 22 R Sl fojuol, 2o, Al=ulol, AH|Ql, BRA|7| A%
UMIELIOP El7], EﬂUiM’\ FAgo|u, = 7| A" 5 387

) BEREATLL, "FebAlof oA AL 91 ALRE ol smals T, 0141
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(% 3-5) Euro—Asian Transport Linkage HE& LME

UNECE-UNESCAP Euro-Asian Links Project || swoasnssiotesigm |
RAIL ROUTES ‘

A} & : UNECE(http://www.unece.org/trans/main/eatl/maps_phasel.html), (A4 Q: 2015.10.24.)

FeuEte S, da3 A SsolA FHY ESHEES F2 o]
=+olu], oju] Q| ARE &5 Hsl= A SHAREA B-g5)o
ot SEyEtoA F= 0|85t EIHEE Ao 2 S-S S5
gAlo} TR S 5T & Aol Y =(TSR)E ©]85t= ==
A, T FREFTeR &5H F, SHHYHHE(TCR)= °| &35t Ao =
e = Utk TSR 19719 A2 3t} jAfo} v & &=7H(Nakhodka)3}7kol| &
27 WAR 2N A3 AJAEGITE TSR A2 547 9,208km=EA] AL
¢l Ao} SHAFA T HABEZ YRS HAQl BRI A7]-HAagH) 17hs ¢
Astal Ut TSR =AlS AlH|Z|obE AR HAIHlo|A JEHH=ER =S
A9sle] HHeZ JAREE AT WekEA TAT(Minsk)Lt 8] A E(Brest)
= , F7HR AAHE A o2 E7HEr TCRS 5
o] kel A7, ', Hohe SA[ol|A SEsto], 4G A =

L=, -

o _l

3 o

E A s, 5Y
e

H

s gl shgor 238 AP BU w12 1A, G BRAA BE 2 YA,
Shtsfj kAR, 2007.12.
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AQL OFIA S W HAALE ST} P EAT, S| AE 5 S
AlokE AR TSRI=AIT QAEE 4 131kn(AA7 24 71F FF0 72 2o]
o HE ol

(O 3-6) TSR M=

J ! WY
4= AEEF, "Eurasia Landbridge), KMIZ=R] G EF A0 LH(A 72D WHEALR, 2012.5.16.

(a2 3-7) TCR =AMz
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A&: ASEF, 'Eurasia Landbridge, KMIS=A 4 EFAILHATAD HEALR, 2012.5.16.

3 T, THEAE A AEskEld 24 d=h, TEasAY, 20038,
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AT

TSRS o4 A 28 EAA= mAZNIS ugat Aol ARAe, 549
o], TCRO] 7% Footalol, BB olo|th36) S-elifatol G714 9] 7hs

o 22 aesdns Bo) g, meay, naY 5 9 Fa 9
o 7}7] whol, TSR} TCRS o] &3 §7 248 28] Aotk A7t
o] L EIAIRE ofdf < 3-8-3} Zo| W9 AT AmolA] TCRI} TSRS
S §YOoR 7He wmAle] e47]ee} Ak s Eere ), TSRo| gk
ZrloA $917F Y AL vehdck

(H 3-8) st =223 8 TCR TSR 24742 2 AlZH Hlm
&9l km, Day
e el 712 Ak
TSR Busan-Vostochny-Krasnoye-Brest-Hamburg 12,360 18
Busan-Khasan-Krasnoye-Brest-Hamburg 13,005 19
TCR Busan-Lianyungang-Zabaikalsk-Kransnoye-Brest-Hamburg 12,561 26
Busan-Lianyungang-Druzhba-Presnogor-Brest-Hamburg 12,002 28

A A, THEEE A AEIEES DS H2h, gAY, 20038, p.s2.

A B35 G FEIF obF) o] Rox| ¢k Algfelch. Y H

B8] o] FEAATL FEMOHA B W 2 5 50| B
%

Ao} OAE$—7}6L01]A1 EWsto] 15,524kmE 35 & & FFge] =2
2 20129 Xuelong % &] AJRHE3; o], 2013 COSCOL| Yongsheng% 7}
T BfolAeoll A =H EER7IA] 14,688kmE 27900 AA U CH<E 39>

xl—z)

0 FHLIEATEL, (Retilol ol UM EE A Sl AR ojamdls LHue, 201412,
Pl $218, ot el S S TS S S
AFEFS] =R 2014.2., p.30.
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46 =NEFZE= Hap7t SO0 EFAIL0 OjXl= F& ST

(=4) (DWT) (km)  (Day)
?"]_EH oA E= 7
2 7 _ AL
Stena Polaris | Z-ZH]A 65,000 gjst Lo a)} ok} 4j0 0 OE; 15,524 | 35
(@ g T
COSCO o] % ao A
Yongsheng (Z2) 19,000 (Taichang) HZ2g 16,5405 14,688 27

Aps: HESER], TR KBRS E UL ARALTES, 2013.9.12,; AdSE8] A WEAR.

e 7] 2% ARE B3 FRE B 4UF 19 LA L A
& e ol et dlek ol ol 71E AFAR R P9 A
2127 T2 UrkaNepas Distnce) & 58] 5] 328 B¢ 22 F
wizte] gRAe W AR 34t pol = 23k Bf Ak Musigon,

>~
ool'

derol A 8 e g A2 W A2 ofg < 3-10-3} 2.

-

(7 3-10) BAoIM S50l &2 37 FE F2 Sord 72| & AR

9] : NM, Day
FH=7H A" ARAY AR A2 "HRARE

Saint Petersburg(2] A]©}) 8,380 -3,706 27.5 19.4 -8.6
Gdynia(Z5) 7,964 -3,706 26.5 18.4 -8.6
Tallin(o| A& Yo} 8,209 -3,716 27.1 19.0 -8.6
Bremen(=%) 7,726 -3,373 26.0 17.9 -7.8
Rotterdam(H| =) 7,782 -3,082 26.1 18.0 -7.1
Antwerp(‘H 7] o)) 7,855 -3,010 26.3 18.2 -7.0
Le Havre(Z&2) 7,943 -2,725 26.5 18.4 -6.3

For AR IS B3 sl U 2 A9, A7 0k 12709 dY Fgoln, 7 18k
Eg A835to] AAL
o A7 8|9 AT 7S 2o =
ulsl Az gk

St 73 A9 wlagt gholu, AR AR 279f

1‘«10

AL o] ?ZUI QAA, "EIYE Adol w2 gt ol Wt U B A, =
Sok=AAEE, 2011.12., pp.72~79.

7 AT Aol B e E A9Y YO JgA] 71E 5o

= 95k 7ol sl oF 26%(ZokEaNelA] 1% 2R =) A
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(¢} ARE AN [y |
e 312 A R Gl A4 Aeeld HE B e
> HEDZHA B EFrdE(EE, B2, WEEShH 2o AAYe 7
sh7lol= W Alefe] EAishH 7iE skEo] 544 Al =S ALET Al
2 ulrh e o= waEc

(# 3-11) 2A-R3 Hluw 42 MEY
A4 TE 4= A% FW1 FW2 FA3 A4
IS Hambur: Berlin Brest Moscow
| Tool’? s

e = Saint Petersburg Moscow
- . Hamburg | Berlin Brest Moscow
Saint Petersburg Moscow

TSR
B3les | A3 | (Vostochny = Hamburg Berlin Moscow | Moscow

#9)

OTT.

TejuE B4 v o ARl LAl silesat YIS YuAE
A, B39 G2 Ao vlwet 5 9lon], AlfjFoR BEo| ge g
23, WEY, By AE(LetRn), BATuE EH0R ASETH<E 3-11> 3
). T3 JEIYVHE F TRS ZYotiol, BT 5 YjE=7HLandlocked

) T3] Gk AT AR AP, YHTIS OF TONMOE FAHe), YA Lo mp
o Al AAHER AZE ALETE S AGHY. o149 SF] AN, "BIFR )
Mol uhE shegur ofzl ek W BEY A, oA Y, 201112, ppT5-T6
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oz
I
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THEFEZ Hal/t SOMAOF SF/AIY OlXl= Fgt S+

country) 28] 2% B]F-o] Hdj{o]7] ujZe] sfte] Blaes & 2u|rt itk
I E 4 o] He 7R TSR =408 A7 & gt

7h 257E 2 AR v

%‘%Oﬂﬁ %71 2 A2l 57 Eet *171}0 F-Eo] #

L km,
A4 A= A% T FE1 FH2 FW3 FA4
Hamburg | Berlin Brest Moscow
AZI A 20,4757 | 20,835.0 | 21,611.8 | 22,654.8
2o = Al 7F 25.6 25.8 274 30.8
=5} Saint Petersburg Moscow
AEZ2 A 22,248.1 23,108.1
A7 27.8 289
Hamburg | Berlin Brest Moscow
FAF =23 k| 14,456.7 | 14,816.0 | 15,592.8 16,635.8
B3| A|ZE 18.1 183 19.9 233
F= Saint Petersburg Moscow
A24 A 15,519.8 16,379.8
A|7F 194 20.5
TSR Hamburg Berlin Brest Moscow
A25 | (Vostochny | A 12,4819 | 12,122.6 | 11,3458 10,302.8
A A|7F 15.5 153 13.7 12.7

F E AYe 712 NME km= Hgh

2E: 0]4< 2)(2011), AXSMARINE 2 UNECE(2012).
E3F koA 7 ST Y] WSS e AEE FYsH, gvtofA

SRR 9 A H AL, TSR 17ke] A7) 9 A7k

UNECEQ012)9] 9% 7 77b8 Amrje] 9 A7k s egshalrh



MRY DMERE= e Het 28 49

o 1=
AR A 9 AR <3 3-12>9F Ptk
wh g Hla
HoHolAq 7 Az u(2¢) vuE siAeYyt &t THC(Terminal
Handling Charges), W& H=gdedoz 4Hth WA FARolA 2 713
79 S-S A E e FA7 ] T3l 213 shippersgate kita.net)
AEEP2IE Tl ASSIUTEY. ol T3]} RADIS Fe =73

o
S7AES R AR A HFQlo g, &9 9 2 R =
t}

T =7 -8

HALSHLE 5 700$/TEU,
[ RV =RE) S A 3 HEA-AFEHHEZRE A
(2015.109 FA 7]1%) e Bl 7008/ TEU,

HARWAEXY: 5508/ TEU

SArjzan s Y, 0Tt d 180(1)=2008) TEU
piis = — T ,

THC AEWH 2R E T3} 3508/ TEU
UNCEC(2012) HAEZUE: 2008/ TEU
Ao} 0.48%/km
27 kmy Y& UNCEC(2102) EATL | #@h22: 0.488/km
A=E(TEU 7]5) Y= e | ETE: 0.758/km

&2l 0.758/km
B39 P LuE
=

(4.000TEUS A5t 7]2) Qian Zuogin £](2015) |0.03$/km

THCS gk Adloly Euldel HeHld, BRAY graE
UNECE(2012)9] Hlo|EE &-833th WF e 45, UNECE(2012) 2}
=71 km% 1TEU(Full Container) &%= 7|&0 2 thA= P AZE H3t 7

ofct.

38) FHA LA H D] SHatsl=3 ] S(http://shippersgate.kita.net), (A1 2015.10.23.)
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(7 3-14) Z=E ZH0|H 1TEU 2 H|w

9l km, o, USD
AW A= Ae T BH1 32 393 W4
Hamburg Berlin Brest Moscow
Aa g 20,475.7 20,835.0 21,611.8 22,654.8
° Azt 256 2538 274 308
Fo| & - 900 1,170 1,752 2,253
25} Saint Petersburg Moscow
22,248.1 23,108.1
AE2 -
A7F 27.8 289
<4 1,050 1,463
Hamburg Berlin Brest Moscow
14,456.7 14,816.0 15,592.8 16,635.8
sy | A= ke
Al 7E 18.1 18.3 19.9 233
By ) 634 903 1,486 1,986
I=2 Saint Petersburg Moscow
- A 15,519.8 16,379.8
e A7+ 194 20.5
XS 816 1,228
TSR Hamburg Berlin Brest Moscow
12,481.9 12,122.6 11,345.8 10,302.8
Ags | (HAEZY 7l
A2 Al 7E 15.5 15.3 13.7 12.7
° <Y 6,590 6,321 5,738 5,238

Z}g: o]/d¢ £J(2011), AXSMARINE 2 UNECE(2012).

B33 Gz B9, oby AgEPL HX gt 2o] WER EAfetA) ok
t}. 2322 Qian Zuogin £](2015) A-1AL=2] 4,000TEUS AH| oY AEre] %
Aol 2H 2y B F= &5 A A 29Ul el kmF
ITEU 99912 73 5 thal Al N B34 928 2493 4 71344 3
& Aelo] Foto] 245ticka0 2 A= Adjoly ITEU £ vlm vk
A7) <EE 31459} e,

39) Qian Zuogin, “Navigation and economic research of the northeast passage in the Arctic”, Chinese
Journal of Polar Research, Vol.27 No.2, 2015.6

40) o] A, Ao wpxlo] EJFEA| ok, AA| &Y
u, @A si2AelA A7IAdARES] iRl A

= o] gE o B 42 e

o] W2 e Ajtsfor &
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(1) FoMlo-En4=

2571e)el SHAT SHAME T3 FH0E 23 3% U FEAd,
G o ueld o) 2 YA o g o8 ARSI

(Sea&Rail)o] 11 59L7HA] HSAHAN Water) 252k #2]oh A7H 2499
7 ol vz A7tEEge Jgen sl Aol u] B folz &
515 ol g3l ARt 247120 LEAIZE Suolq ARSI} e,

Hg SHel Al A g 2 SRR dE ANe RYUSE

TEUS 97b7} Sobd, Wobdlt= U7ke] AR ulg 2] Mg 4 ok
ol Swold vl Feb ot Aol A s} £5HE Ao A2
%

7 e R B o)z 23}
ob® Aog wolth sy, u] Aoka
L 490 shbvhests Fd vl 592
2:27] ofAlof-n] AQF 235F AHe] Hit FE7F 7,500TEUSY i

0L olsuEtz Y v vhivl £5) sao] WE Euh A st
u] RS o] gsHe ARO] ul899 HA Aot oE Aps Ao

5| stz Aure-stt77) TEUY 510~64022 A% x}o]7} vhal
T A olao] mhulE $RT A9 Ao ofEed B2
Zwlo] A o8 4 9le Aolth ol ThAl Aokl gshs AlY
th 33} 18] 31 Sea&Rail E3H-EUA| 2] H]-E215
nx|ofo] At A4o] alAbHch

F A=
3l Sea&Rail E&He-7A =
5

m oY ¥ —

H 1o Jdo 9 3o

ﬂL
s
g
T
iy
lo
u
N
)
o
ol
ol
2
=

(2) Sotlo-aAR
RARFE 71F0R §7 4 BAAGHRLEE, WEY, BYAE, magm)
2 7

= A, A7k u18S AL A, Lelol A sjeo] TCR| uls 2 A4
2 A, 2

L_al__

2 2= 217} Wol QlojA] TSRo| AAE o] o AL o 5= g)
2
[€)

A= =2
Tl M(FHF 2R 0T &

R DI ENE R £3
A BATHIA] 2452 B Ao Soll = 23147 TSRe S¢welA] 27
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THEFEZ Hal/t SOMAOF SF/AIY OlXl= Fgt S+

st 53] dAje o] s ol W2 Aol A mAIup Q1o AJEAH
BEREIYIA] FEote] mAIHR hohd AR el 713 wu &
At ARbe B A = 9ls Ao Ui

TSR] A% USHo A= HATRR 7he Sha2at o= 23 =
Hlsf Aol "ol AR, EEATE SHllAe A etk BAFHNE =
A2 gl FARPel A Edstel SgEfAlo PRHEAEAYZ)o A TSRE
o 2EL A A8EE ARR2 oF 127UR o]z FHEF, JEAHETES
TS Bl Badnkm e A of Ayt o4} W=t E3F TSRO A%

Qe FREAYEA LA A oF 109 HE AL

zy >
AL & % 9lnk

233 vt b 1249 A8t Bck ek, eu Az 2w
oA mE AL A 4 ek B3 GRS Fa) RallA greaw
B2 o Al ol g3 AR W) LT A7k SHeld B AR
7}AIck. 3 TSR A2} g A= AlZE ZHel A 2 Ffol7} U] o
HRA(RAR R 7] 18.19) 1559) ©UL oF 110 202 A7 4= 9)
oh SHAIRE B AR ARESke ATkl Aels BAlol: WAlaslgl #Aot

A ol §R B BB QA WE HAR 59 37} ugE
Aok o]al ARtollA] oFd A §7E FHOR Ak, £ fol 25} 4

i}
sl
|o
Hu
=2
ox
‘
2
v
!
2
[\®]
4
=

o
2, A7 TSROJ 9128 FHEQE 44
= e3te] ABORZ ATk AN FVHAZIO] Thd BEE FS ulujshiint Srof

2 3t AR AU HEAL Holt.
3. THSRZLE ZUE| Hslol M2 S5Y Hat 24

A

=~

M

1)

HHH
od

Blis

(1) Log—Log 3]7#&4
OLS(Ordinary Least Square) 3|74 sl7jmdo] Hpol Ay AL 2+



sk et AR BTt AP ASE, AR SE Yok HS B
mYSo] Wget HYAL ok Aut S5t 0 2 WIkE ) s
= wbch 4512Q) M F olefd BUELS SHL A AgE 4 9l of
L oofs Fasheh st 7HE BEe 7ba SYueet F4MA7E uA
FUAES tehfo 5] WRolch. BHREe N R WrE AT

RO S Y PAZ el %01 ul$- Qlvbole,

U= AARIE FFoaHN mde g3 o] LHE 4= Qrh

(2) InY,_ g BilnXy;, Boln Xy, +e
- In = AR (Y log to the base e, and where e = 2.718)

294 (2% OLS 3|AHoes 349 4= glon, “DoubleLog” Ei=
“Log-Log” melo]al K2k wA2] (1) Cobb-Douglas 4] o2 erefA| gl

/
ou, olefat Hefe] WPAL ke aFS nlX7] He] HYusTL B

o .
:

3 Y B B[HBle*z'Jr B2X2*i teg

- ¥, TInY, X, InX;; andX,, InX,,
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THEFEZ Hal/t SOMAOF SF/AIY OlXl= Fgt S+

olfl R L 7l&7] A 46,7 Y g oR el o
geaolty. &, Aes X9 WepPh Yo W] wAls AxE
Log-Log A% Hello] dlojg|e} sk=x]of| thsfAl= FekstAl n=of nyiol &
AP 3H(scatter gram)& T12EH o = Ik #AIHS B3 Aol A4 A%
of 24 A=Al oRE & 5 Sk

2) 257 W3t 24

BAAEA Wste] e SAERARY B HilE ¥ 8u8el A
LogLog 3#&4& &0l =&dteh S5l gt
S ofe] adEHe] bttt WAE =AU eE B 24T 5 YES
7t A/ Q& Log-Log 27145 2ith

i
o,
o
H
il
ofN
JE
(E
o
o d
ut
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Q

(3) In trij = BO + B1ln costij + B2ln GDPij + B3ln timeij + ¢ ij

o714, i= SHAG 2R SEyEte] Faldelw, j= S A] ko] $ix|et
% wE @712 ojujgh

In e Rl H B2A) Puko] YA F Er BT ebEle BE B
S AQARIE Fstel TAYO B9l TEUo]ck

In_cost= AAZT WIS 72 W7 FRO F 5H[8oA 7]E HRY
2 oan|go W 7F Tl A 94H| LT Hrol mae T 9AF o4

g A% F 250182 vt

of sy eAe T
_‘%‘

L

2) SO\ o-=0| ZH=FE=Z

W) A= 7%
shutol 9317t Sl et SelubeelAl plE ARslel P ks
Zelol BhEe] BEF WS B3] SISIA ol8T 5 A 712 K=

‘I

L 4250 glof ARHHelAY wa Baol Ao o|gale) HH



MY DZMEFE= FHE et B4

gt A7 ol lek By EA40 AR o m Agst7]of F44 =
224 Q 7S AY S AR Aol AddsHA 7= sHAY 8 E5ke] 24
of Ade THAE ==3ho] &I

S Aglo|y 3= E%% A}EE= WISERTrade(http://www.wisertrade.org/) A}

251900k WISERTrade AF5 Seubelel ] mlate] Fa g7 o4

i
i‘i

He Y I 5ol YUY AERE SRR AEEE AlSEH Y 19%8Y
e 204719 Ao} Tl 45l 3L Sl e ot
kgol A SRR RG] ARE 2UT S AUk B Ae] PR
WISERTrade A2 & o]-80] AH3t Zoz gyt Agoly shE 5559

B siolel kel PA B9l A ST BEY ARE TEUE A8
(ITEU = 21,600kg)3lo] 515 S5eF wisle} 2% Sfu]ge] AnAs gy
she w3 4ol o] g5}elrk

St mRe| Fa YT Poh BRARmL B J Port of Los
Angeles, F-AFgk-Port of Boston, $-AF}-Port of Baltimore, 5-%F&}-Port of Charleston,

B AFekPort of Houston, £-AF8}F-Port of Mobil, £-AF8}k-Port of Miami, £-AF8}F-Port
of New York, F-AFe}-Port of Norfolk, $-AF&+-Port of Philadelphia, H-AF&}-Port of
Savannah, F-AF8}-Port of Wilmington®] 127 HAZ2E AT S 2 1%t of7]
A BARErol A m])ate] AHa[¢F 3FL¢] Port of Los Angeles® o] 53dl= HARS
2 A9 710l Hie ARE AL, YA 117 2= FAFelA vl=
o] Fa FF ali¢tol] HAIRt Fre g o]Fshs FrE BY AT AluEle
Aol A BlnL thide] E 4 Sle ARE AYsigith O AY 72 st
wote] EAof| whet okE ol ekt dojd Ao Z|diE= =] F
osfickell HAIRE FtE= ARSI Attt 242 fls) S =A%
E FAA A= g50 o] Ak, WISERTrade A}&+= &9 2| 9] vt
of FAF oz ZAEof A &

HU

- ox
ofs

12}
M

oA
T

o

T 5o} iAF ke Pse] gtk ajebg
B ATl AL SN g7t SRk o Ak

olo} e 127 AHlol 51 o4 Aol teld TEUR X% 348 25
%(Trade volume), S 2 Hl-8(Ship cost), B2 Ao 2] §4F 41]-§(Land
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cost), T A &4 H]-8(Ship cost TEU), T 8% -4H|&(Land
cost TEU), 92| a1} £ 21X 0] GDP iHGDP), &4 3 to)A] &2}F 3} L7}
Z]0] BjAF 9% 7| 2)(Distance), 2 FFLo A =2 TR Q) A S A|7H
(time) AF=E 2A/SF3AT
A o BT SAF SHH8-S AN b, 7 &5 A2 S &5 )
| 54 24 HIEo] AETE FolR|A] SkAL o]§ ThsRt U AEE H5
3& Zo] golakx] ¢k FHA|Z Ballou(2004)7} AASH &% soh(Au), A
EY) & sk 5018 FEE o] &Stk ofof oJshd, AHhe] 3=
0.

Tgﬁ |82 TFo i (ton-mile) $0.00740]11, A== theH(ton-mile) $0.0228= L}
2} eith EE 9] QK (ton-mile) H]-F- $0.2619= A 7}A] &% 4t 7124
7 =A etttk s &5 8182 9 AlRte e 8l 7 A
29 8 g S5 S FlA =2 A Y i &5 ARE A
a3

sto] Alabsldlnt s &5 Al sl 5 AlXF A== SeaRates.como] 4]
£ #E Yol EX P o el aase A o7 A2
oF A7t AmE ol gaigrh
= =EHE= AR SlsiA 7 AQde] Eagiew, FAF 3
(http://www.ops.thwa.dot.gov/freight/freight _analysis/faf/faf3/netwkdbflow/index.htm)
A2 LT A4 ARS wet dulo] o) e4 sHEo] B Gy
of wAT T, S o wEel Awsl B FaA Yot YA o F
8 EAR SFEE b AREE 0§ AP oS AN IsA
FAF 32] OD 225 &8 Auts 34 4 F=ER o Sojes o
=g oA Axel EZoR gubto] &3t F£of F£8 EAR £E5Ee =T
o g Adsierk
)3 FAF 3 Aol Lpoh gl Wme} B Mz gbEl SR Ao}
o9l AYG B GRS o §ste] Awel EE 24718 Adstick
olFA ALt HxoF BBl S S *F vlet &5 A, 22 Yol
A AT 2 ST B9 240G ARE 4 AR 3B BEF Aol

285 §4 edulgol E2Hh

;



HRE IXESFEE ZYe| Hel 2
(B 3—-15) BAMSHO| £ & A A2 T 282F 2 28H|8(1998~2014H)
_ N ik TEUS a4 4 TEUY <4
I TEEE onug esug  osug  odug
Boston 1,411 2.652 1,880 0.355 251
Baltimore 6,565 12,019 1,831 2,402 252
Charleston 2,914 5.144 1,766 1.981 252
Houston 114,024 200.83 1,761 686.75 252
LA. 130,330 203.422 1,561 301.087 252
Mobil 12,586 21.745 1,728 31.090 252
Miami 13,120 22260 1,697 49345 252
Norfolk 2,368 4281 1,808 1.274 252
New York 25,047 46222 1,845 39.125 252
Philadelphia 9,599 17.654 1,839 1.638 252
Savannah 26,015 45.974 1,767 11218 252
Wilmington 4262 7.825 1,836 0.591 252
= TEU $ million $/TEU $ million $/TEU

127] S4; 3HE &% H=Y 1998 e 2014W7HR] 9] 95 AFRe} 54
_/g_u]%% 74]/;}—8}7] o5 HeE 7+ =28lo] HE ol EYY S FEeF v
%

o Fo

=52 T

g Bt dEoly B, A 5

S 508 S 5018
3-1 9} ﬁo] AFZE| ) 199820149 1] Aoke] LASH 912 #A=zo] 3

A4 Ha b TEUR 1561982 7P W Aoz eyttt

(2) % Su189] W] ot ok2 BEa s} 24 =y
Agdold mRe LAl ] Bote] ST 1] gutow s o5
As WA A4S vigo 3 17he] RYe AFelth A7 WA
o W2 shE BEY wslel 3 18] et Aolo] BAE B 915}
=27 gute] YAF 2 et ELow ShuY BB
FaWSR 53 AR WA ofFt sl A o] wistel sl Stk
wisk % 2u] 80 wisk Seubelel BAx 29 GDP B SHMSE 319
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27 A AZ ohs, loglog 2
g5t 7t AlEdlold 239

o7] A, i Zx| o LAZo|Y j& 7k B&z] gulo] 9|3t 2=
o|sich In tre LAZO|A ZF 222] gyto] ¢x|8 F=2
$5E 3 B TEU) 2 A2 HE
7 AR F HH| oA 7|E AR F u]ES W Gof AARIE
’5}04 %15} ‘EH’\O]D% In_time2 713 7§§94 SAL a7k WA Azol FAF

[
oX
filo
L
b9l
=
=3
g
|
N R o 10

?'JE:L ‘?ﬂ% 74 FJUrE}Q} EXW ‘?lol ARt ] GDP = 2|v]etet
FAF 3728 o|§3) SAIgel A LAG7HA Aoz 239 & 94 &%
/\1:]-0] EEJJ_]r X-IEE'-_ O].Q:@‘H Equ] zﬂ-l:‘r‘}o] Hi]z‘ﬂ- e
ol g Ak o2 At =3 Hw
Foll LAGOR HukS o] g3 245 38 25 2pao] Hg3te] LA
FollM F2A] Fito] YAt == E=y; HEg olfdiN 5= = =
TH= A W’é} Atk 12]al LARA H24] gvto] A% +2 Ega 4
=R 2FEE 72| 3 FAF 3RS HgeR sto] Axlsioith

(3) 4 27

AL (H9] BEE 29 ks By, 21 3E H & 2589 }o]
g & Al AbolE dEtiE Meae
A shE =5 209 A e AL
ol w7 fofm] gt 7§J4~— HHTE GDPE] -2 F&H4ot X*(+)4 4741#
om 1%ETE 22 Fojezol foAnt g s AR eyt



MY DZMEFE= FHE et B4

(# 3-16) 3l2 =253 28HI8 log-log 2 FF ZAuK0=)

Variable DF I;Easrzrrzzzr St;nri) ar.'rd t Value Pr > |t
Intercept 1 10.01978 1.09810 9.12 <.0001
In_time 1 -4.19648 0.38367 -10.94 <.0001
In_ship cost | 1 -0.65404 0.01737 -37.66 <.0001
In_gdp 1 0.09988 0.01848 541 <.0001
Root MSE 0.15173 R-Square 0.9584
Dependent Mean 2.90590 Adj R-Sq 0.9577
Coeff Var 522156 gsg:f:ﬁsi 187
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Aol7k FrKGITHE T WHE A=Y F edulgol F

o mPelH V1E AR F edulge HHe] ek 2L /gt 2
2402 F 950189 Aolvt Z/kst WAE ARE L45HE BERS 7

237 ik
3) SOM0-RE ZME5E=

(1) A= 5
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[ € S/ &50]-82] Hsto] wet ojg A HMIpsh=AE vl=9] 49}
o g A5 e atEs ARE gy Ak 94 E
AFRESAbol A FARR T GO o gubd

AR(9: TEDE Akl Qe & AtollAl= 199%6d 5 2014
- e 3R 2EY B ARE o8-Skl I
2 207} kel &} B AbRA Hd] e Z3bd =7t
ol sto] Atstlt OH% 3 3-17>0f Ak} £-9 =2 107152071
| &3 47h Atole] =&9] B3 AEE HFElste] BASHAE 4 3t
=51 A AEe w22 oﬁLoﬂﬂi AZAY R eFH= o= A=E &
-

il

o
< g
o

e
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T=
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-
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ul Burostato| A =78 =2 9 AL 20 XgE Agskil
o) 8 auhd 429 shE ARE Hhua Al

=
=)
i)
o)
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r®

1 %0 o mo o rir rl-lN L o Mo oft oo
o}
fr
N

(B 3-17) 2ARN-RE F2 10712 25 =252H(1996~20144)

¢ TEU
A

de %Y dgds MO AdY 93 Wl Z3s ojgepl Fas A
1996 | 149,683 = 107,166 790 30434 | 63,179 | 37429 | 30,755 | 9368 0 2,286
1997 | 140,608 | 125656 | 2,256 | 30287 | 67,787 | 26,763 | 58,801 | 8,003 0 14,803
1998 | 189,714 | 119262 | 2,382 | 29554 | 63478 | 43,374 | 56,277 | 10,054 0 6,041
1999 | 188,499 | 176,452 206 42314 | 74787 | 45342 | 40,188 | 16,096 0 1,725
2000 | 205,020 | 159,871 191 46,930 | 84,966 | 63,359 | 50439 | 18,400 7 856
2001 | 230,668 | 130,901 263 48,798 | 88,540 | 51,185 | 44,896 = 20,023 5 1,097

2002 | 301,209 | 147357 748 53,122 1 92777 70,998 | 44392 | 13,736 18 1,947
2003 | 338959 | 138869 | 1812 | 47,605 | 81,081 = 72,650 | 47624 | 13,425 5 2,548
2004 | 366,639 | 154484 | 2632 | 53643 78640 | 88967 | 66817 | 28204 2 3,823
2005 | 341911 | 158159 | 3,042 | 53297 | 52,108 | 61,240 | 66,051 | 23,490 816 4253
2006 | 218,665 | 186,553 | 11,665 | 37,174 | 54170 = 32,636 | 46,762 | 36,817 | 1,613 | 10,111
2007 | 267309 @ 219283 | 32,619 | 48244 | 54,681 @ 33475 | 46342 | 40,758 L1135 | 8599
2008 | 252422 199,503 | 32,283 | 45746 | 32357 | 28329 | 39969 | 40,200 932 5,925
2009 | 218437 | 167714 | 38927 | 49,614 | 44758 = 24747 | 44005 @ 39448 @ 2,154 | 8043
2010 | 233,107 | 163,927 | 79,09 | 61,209 = 40,680 | 67,765 | 59,521 = 41,638 | 2,593 | 10,259



NRE =xM=Fd= ZdaA Hat

AT

q
AY

(H 3-17) BAE-22] =9 107112 50 EE2K1996~2014H)(7IL)

A

=
H]Lor
2011 | 268,893 | 173,055 | 109,725 | 69,849 | 46,153 | 8L100 & 61268 & 50,862 | 4,127 | 10,764
2012 | 321,255 | 180,088 | 115,652 | 64,802 = 46,613 | 53,507 | 54395 | 48632 = 4472 | 12475
2013 | 329395 | 183454 | 114952 | 76,044 | 70,111 | 62,822 | 65711 | 48320 | 13488 | 12,626
2014 | 371,331 | 209,837 | 122,530 | 107,287 = 80,671 | 79479 | 70,536 = 55,927 | 30,680 | 26,218

de =g s 2ol g% Wld zYA ogdd Zws A9

(jjﬂi) 12,694.39 | 12,435.02 1 10,159.67 | 10,653.77 12,276.82 | 12,430.56 | 11,322.31 1 10,325.46 13,120.13 | 12,942.80
A7t

788 771 630 661 762 71 703 640 814 803
(hour)

FARROlA 89 T8 FHTR 9 i &% Aot s &% Al A=
R R E=RRCPS tﬂ}i} nRE7FA| 2 SeaRates.comof| A A58k E&1t gFLof| 4]
L2} 7R S el s EE At 23k Aot ARt ARE 2859
. EY 8 107H‘-71L—4 M &5 Aot st &5 ARE AlRe <3 3-17>
A AAE ek Y &F v A, ST E5H]8(80.0074 /
ton-mile)of] s} =& ALlet &Y = EF5FS woto] ALkl
o] Qoﬂ OE*J zr @Frloﬂfﬂ S &5 o Egn H=E Fol 544
th & 0o 5242 H8 Egy}
@Ei v‘i‘%‘—ﬂ—‘:— ﬂ%ﬂ H]%ﬂr 71710l &% A2l 1Eal 99l —-4—3131—4
A7t w40 sttt SASESSI HE ARe B2 koA QA
Ao g SFE= s tidt ARE 2 4 glov, diAlste] Eurostato A =
7 =2 9 dx &5 ARE Alstal lemih 4 &5 el A9
EYS 5ol 59 =9 vES AL $lste] 2ol ArE B3 IE
+& FAAEE T 1070l disto] Eurostatoll A FHMsEGITE =2t M
of tigt e % ARE WY ton-kmEF TR Sfo] 7 HrPERE 3]k
i o] Amofl Seubeket f9 Zta Aol &%) sHEo] 2o A

I

2 o

rsi'

41) Eurostat(http://ec.europa.eu/eurostat/en/data/browse-statistics-by-theme), (A4 Y: 2015.10.20.)
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62 ZIHMEFE= Ha SOM0F EFAIY 0Xl= Fet A+

=9 3= E5TolA AA sk vleE aote] SEiuel Adet delE A=
oF =29 3k 57 ARE AArsith

o|PA et HEel =29 kE FFl WY &5H-8(Ex: $0.0228/
ton-mile, ==: $0.2619/ton-mile)S F35t0] HE el T 29 L4H|8-S zFzF AAL
Stk A 0= 1999 HE 2014H 0 o]2= F79] A &5 H§, H
© W wE e4ulg Seluuisl 93 29 GOP ARt A BbEE 7
sto] w0l ALESIRLOw, B 1071550] 19992014 HRGE <IE 3180
elelsic,

(# 3-18) RAR-RE F2 1072 S92 Z2 Ed 248HI8(1999~20145)

SNAF E P3| = T}
e el s | B | @l
=9 564.807 2.567 0.159 567.494 2,040 3,238,153,991

Ygdste | 341.560 1.016 0.009 342.582 1,995 777,677,085
ERH|Uo}l | 77.246 0.668 0.012 77.924 1,677 46,087,804
2591 96.392 1.196 0.003 97.591 1,727 1,301,020,350
e 125.478 0.401 0.002 125.880 1,970 2,277,271,883
7] o] 113.956 0.181 0.004 114.138 1,992 446,343,264
mEkA 96.021 0.471 0.015 96.504 1,820 2,489,315,408
olgtgjo} | 55287 0.745 0.026 56.051 1,682 2,035,735,175
Zge 36.830 2.796 0.033 15.791 44,849 491,873,728
A9= 16.487 0.082 0.013 16.582 2,097 461,589,364
g $ million | $ million = $ million $ million $/TEU $ billion
1 &2y ok= 20019, == 20049, A2 200015 E] 9] ol FFgke.
2. 7} I7re] Ao vl g2 20035 E ] Hloly Haghe.
3. F 582 SN ESHETHERE) 2359
4. TEUY 5082 5 25H8S 24 B9 3-17> I & e grolH, 47

B 199U EE 9] FHFgrel.
5. GDP2] F-& F=ti} sy =7leke] GDP Ho&, 47| Hi= 1999dRE| o] Batghel.

42) Al FH Z=o A 9 =2 sk 25 AR TS kmolA mile= HES}o]
1



FEluEtel 1 7 2ok BEE dFolMes o7 Amo AofeR s

g EUET S 2E0Ee e T 2508 Wt /Y 4 =9 ¢

=% k= =l viAle Sl did 245 /\156}9&11}. olgjal A4S 9

5to] log-loght @& 8¢ OLSEA4 & AAISHt. &4 M= A== v

H a2 g =sdE AL %%}%—’Fi% A AR WS

A F 583 =S AL EvEtet 9 24 =r9) GDP 5= 44
S

shedek theol 4] ()] & Ao o] 8% loglog @S EAIFTE

ESE; _IR O

() In_trij = B0 + Blln_costij + B2In_GDPij + B3In_timeij + € ij

oi7|A, it FHAdon Seiuzte) BAkgelu, ji BAAdon §29)
T2 107]== 2Jn|gh

e YOl 18 Ao R ShH ~3 S BEHS AdEa
£ 2/5t0] FAIFO T TEUO|T)

In cost= AFAZ T WIS AR A % v LY Hrel mag 1AH
A SEUES T F 2ENES o

1n_time% A =& /\17 e el Bz zpelz 0 wsalde Aok

N 00 B UG FAREEL 47 Aol A7) BRI
} r{autocorrelatlon)~ FA|Sj|oF 3t} o] & sh= At H2Hstof o
718 AU 5 E3el| QA= =5 t‘éﬁ% AtEggo] aretE|ojof it
() 4 2%}

% e4ulge) Wssl 539 58 2S5l Wl vAs JPEs
H7] 91 log-log g2 FHAE <3 3-19>0] HEQlH: g +
A AARTE F A 24 AT E Uztel GDP 3 AR s
% 7+ 2o 229 38 BEST RO WAS A0 S o A
19 oltfe] frolrzolAl folulgt 2he ZHHAT GDP FL folulakA]
Aoz =Ax=|Qct

S EEAIE] AE s s % Alxtel 1% F71sHH 5 &

% A

5 BEPE 2006 HAShe S oluluh A £ A0Sl B 85
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29 2742 ofujstul, olo] whet A BB B g4k ®rk vz
A e AlTtol asE, A BH BEaRe Zvkuh

(& 3-19) 312 BSY-3 284S log-og D FH ZIKRT)

Variable DF Parameter Estimate Standard Error t Value Pr > [f
Intercept 1 8.48201 1.08109 7.85 <.0001
In_time 1 -2.03765 0.38159 -5.34 <.0001
In_total cost 1 1.13630 0.02710 41.94 <.0001
In gdp M 1 -0.02403 0.03307 -0.73 0.4686
Root MSE 0.18205 R-Square 0.9396
Dependent Mean 4.57478 Adj R-Sq 0.9384
Coeft Var 3.97939 Number of Observation 152

a2} ob2] A
Ze¥spu, ol uf
Skt 97 7ke) 2A2RA
= 2 9leh SR AR el = 23} 7
02 Qla| A} B3} Alzte] 7]zt tha Bl wek TSR] & A
oz 2312 olgak BhEe] Lol o= wekHrk
At & o5ul8-S 1% 2718 ), $59] S BEFS 114%
=

offt
oft
5
)
2
>
i
zi%,
E
©
Tt
o
kg o
1

S7hke Ao nyxy 23 ‘%E} o, 1% o] frolaollAl folu]
T e e AeR ARG A &80 Y &5 vIe2 B
ohE Ee ol vl miel & 2508l SVRtE A2 +=d o=
=0l solve e QvlshA =

Syt 13 I e 3 S 242 AR Ealt 7|24
B8 =90l A ESARME 5018 Sl didt 72 EA dFE F
AW R oAk 2y 2 Aokl o]l fEuEtelM o R el
T2 T % A2 i Aue|le A=E AEs 5okl s ok
-5 B2 Rt 2=t ghe 2Tl o dd= vIAeTE AlEdeld
St w42 Ayshd, Seuel Ul%“f‘ﬂ/\i 8 ALY FARE FH 9



XNRE ZAESFZE e Hel 24

4) A2

Botlols FAoR Bulgrel YA BT spEasoe] ARk o wzt
g uhee BTk A3 A2 Ao vgadluct Azie] © 2 aclow
gL lrke Solrk AR B4 Ame] 4 Som s gdom Ata
2lo] ulg-RluT} B 2 AFeelo] YTk ofop|s7]i o2l et £s) A
ZERlo] e QRS wjXT Qi Aol ol Al 7HH] 29lolq e 4 9l
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66 THEFE=Z Ha SOMA0F EFAY 0IXl= Fet A+

HAY ZHSREE Hal7| SO of S /AL
Ojxl= gt

1. FNSTHZ 2| el Y H

1) SO O-=0] ZHERER

A3Ae] FobilohulFAR FHANE 7O o YHE GFS A
cheat gk $A S0l YRS gl nXE 9T el gol
shEE fhael AL geEEc acks Zolth 2, opAlojA nER
TR BEES 2hulg SUhETE 2547 Sl o

olt}. wehd e BRI A9 FE

5 =
£ Auls ATl B B SHES §X8 5 S Aotk 9

of 5
L ATo|E w2 s Lojot Lale] AW AT} FMsT Aotk
g ATE bl HEo] Iaelx| g BREEos Shshd o



N4 THEREZ HapPt SOt EFAY 0kl G867

»

o2 Holth E3| ul= AH|R59] W3} mjelo] A A4 thE x| dHE =
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