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Zt5: Tyler Durden, “The Baltic Dry Index Has Only Been Lower Than This 8 Days In 30
Years”, Zero Hedge, 2015. 2. (available in http:/www.zerohedge.com)
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2) T. Durden, “The Baltic Dry Index Has Only Been Lower Than This 8 Days In 30 Years”, Zero
Hedge, 2015. 2. (available at http:/www.zerohedge.com)
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A Aol A% of 5ol &8 A(efficiency)o] 719 AHE ZAse F83 TR
AR T3], 2008).9

7199 ¢] 7o Adztoll AAASte] 5 &4 (Efficiency) “F Y E(Input)ol] gt 41H&
(Output) 2] H]-&"S 2] $cH(Cooper, Seiford and Tone, 2004).4)

&2 FAT =Foly Ak giH] Aol 59 Ao HleS orldhs Ao
7190l 4 AEEs AAE] fleliA 22 ] AR dl|A] S BE R
845 driy 2 g8ate] 515 GAsIIErE B o] g SHdA &
S HAa HRoRm A AES ovlsta, 7] AF EE EYehd A
A Zbol] @A8t 1A} e H Xl =Eshs Ao w AHojsl 4= Qi) o]} o] 3%
7199 BEAE S BHE Hrkety] flste] A Aol Thed T4,
Azl el sleew 4dE SAee xR B 5 Aok

o 710 A ]l Eell g AbEE o] v &l P E S840 Hhel st
AAkzA o] T FYQALE AFESte] T AEES Aikske 24 a842
b5k Zo] AFE 4= Qlth(Boussofiane, Dyson and Thanassoulis, 19919); Cooper
Seiford and Tone, 2006)9).

san o dEas  FEHUE wy Ty tewy,

BT Eges T FHEY vy, tUgxy + v, T,
u?'yf‘
_ r=1
V. T

FE4 =4 e dubdor BEHIHY HE5E Hogor FEEL
B4 A (parametric method)< Ml B fwto] B At £EE UEH
A5 A Big nasto s Aolg Wel= W os AL Fu vE

3) uiwts], a8 A 24 AR EEA I Malmquist ANEEA S SAHoR, =it
AR, 2008, pp. 241~265.

4) W.W. Cooper, LM. Seiford, and K. Tone, Data Envelopment Analysis: A Comprehensive Text
With Models, Applications, references and DEA-Solver Sofiware, Kluwer Academic Publishers,
2004, p. L.

5) A. Boussofiane, RG. Dyson, and E. Thanassoulis, “Applied Data Envelopment Analysis”,
European Journal of Operational Research, vol. 52, no. 1, 1991. 5, pp. 1~15.

6) W.W. Cooper, L. M Seiford, and K. Tone, Introduction to Data Envelopment Analysis and its
uses with DEA-Solver Sofivare and References, Springer, 2006.
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=59 AFE oA S FA87] Wil 47 a9

2ol ik HE H)Folut A5 EujEe Udt A58 Ha = oA &
A = AA F971= A28 (Input—based Distance
S}4=(Output —based Distance Function) = T T} 2}

o 598k oje
=] E 0]
- T H

&)

= DEAOHHS’Jr TAT O A o] AE S Aatshs H 285 T4
Fo HAastohs ASE FAshs Aola, FAks Folxl wjge s A
At ¢ gl AERe] R geE 45k Aol

FLA S 71E FHs} 71EH B84 8Qlo® Eafehe MPL RS A4
Abg P sl e A AN Atk whek 7l AHe| FakRE
Arbdol orshe al gl A9-ehd At MRS AT oleAd F e Ve gals
frieshs Aol Boe Aolar, 7]e4 vaado] wobk ARl A Vs 5
T3] G8SkA| kL ol A-Eh Al7lEe] Bl el VEs AT &
& M = s AAS wete] Ak & Al S gl MPIE DEA
FA A ek Al FAAE MPIS AHEAF MPLR T-E8to] AlREE 5= Qlrhin

o

Fare, Shawna, Mary and Zhongyang(1994)12)¢] 3] g+ Malmquist A 2Hd A 4=
S o Bk Aol Q8RS A WA S F Ve 849 Wskpure
technical efficiency change), + WA & TE E&4J° W3k(scale efficiency
change), Al HA & 7= Ko Wsleta hr13)

1>

l

Diﬂ(‘,mw,)] {D#.W._W.J/DWXH. ] [D,XJW.) DG ¥ ]

mx" Y ‘.X*,w):[ x
DX\ Y) DL (X, Y)/DL (X', ¥ Dt (xtL Yty Dt (xLy)

10) A8, “TTHL] FFLAl we WA Wsh G4, AFEAAT A23E A3S,
Ak 7 A1 83, 2010. 6, p. 1163.

1) 2], aeida A B4 AR EEEA ) Malmquist B EA S TSR, dtte
¥, 2008, pp. 115~116.

12) R. Fare, G. Shawna, N. Mary, and Z. Zhongyang, “Productivity Growth, Technical Progress, and
Efficiency Change in Industrialized Countries”, 7he American Economic Review; vol. &,
19%4. 3, pp. 66~83.

13) MI=ECX TC=PCx SCx TC 2 JEerATE &, MI - Malmquist Index, EC - efficiency
change, TC - technical change, PC - pure efficiency change, SC - scale efficiency change ©]t}.
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14) AF71-7409, <o 8§l EF 719 A9 &84 #4217, Entrue Journal of Information
Technology A7d A2E, LGCNS JEFAHR - 7|&dF4
15) A<, 228 ™oy HAlel AAag&A oo st A, Mapeke] HPe=E, okt
gl oisnl ojshe, 2008. 2.
16) FAA-TEE, el e ol XAk
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e

&4 Hlas T SAAAY Bp, YR
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T ABE AlE, SR8k, 2011 3, pp. 123~144.

17) ARA, “s-uet 29 @ddite] 4984 B417, 20119 s g bdets] FAea
W] =5, Sars|dsb A e ek, 2011, pp. 89~91.

18) ©]g4, #71%4, “DEARY S o & fﬂ guet siedAe] AEA s 289 SA

0(' —{o

H7B B3N A9 A4z, 78983, 2006. 8, pp. 1197~1217.

19) BH. Leem, “Evaluating Efficiency of Financial Performance for Korean’s shipping Firms: An
Application of DEA and Window Analysis”, Korea Logistics Review; vol. 20, no. 4, 2010. 8,
pp. 145~160.

20) WEM-2ES, “DEAS &3 FRuaedAe] B4 247, dagwAAetEA A7
A ALE, SFRAALI, 2011,
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21) P.M, Panayides, N. Lambertides, and C.S. Savva, “The Relative Efficiency of Shipping
Companies”, Transportation Research Part E, vol. 47, no. 5, 2011. 9, pp. 681 694

22) 870 A B4 8 “DEAY} Malmquist 42 g s de T84 2 A
227 B4R AT A4 A3, G5 AAH RS, 2012. 9, pp. 323~350.

23) WA, <A B Al A, = s, =53], 1984, pp.
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ool 3 1ol A= J
W9l 7] ede] BAolA AH 0w ALEEE AL, $EAL FeduE
FNFE AGRI £5, EEe AENSE Agart

oAM= ms FEFAAA AEE ETRC 348 =, Exchange
Traded Funds) - The Guggenheim Shipping ETF(NYSE: SEA)Z 3 &-#| =2 283}
ol HYH MAFE A tIF o= 49kt The Guggenheim Shipping ETF+= 2ERS
23] 2-%]4*(Delta Global Shipping Index)S =.%}3+ ETR24) 241 20111 7€ 27U -
o222 23> %] 5 (Dow Jones Global Shipping Index)2) = A}8-¥] 31 §)T}.26)

tet FiE A5l FA T3 22 DRKK(RIvFA A=), HKD(R-F 92)),
IPY(LE = o] glo] AlAl o) 47]4AFe] # 2~ Z(AP MOELLER-MAERSK
AJS), F225(COSCO PACIFIC LTD) ¥ NYK(NIPPON YUSEN)E #4]3}#] %3t}
= Zoltr2) o5 7| 9] AsTF EASY E Aol A AMEE th-E2 HE )
(DowJones Factiva: FactSet Research Systems Inc.) H|©|E] H]o]2o| A= 2} 7] ol A]
AHESE 71 E8kE USD(H] = EE)E ek AR E AldtH o g Algetal gl

A A The Guggenheim Shipping ETFE /335t T8 7|99 42 A -3
AL, HE I, AR Ueth2) S-S AE T AH oY skES Adehe 4
7NA3 AAE HFahs $A7H 07 Utk ING, Tanker?] $3 S8+

¢

d

24) W. Slattery, Information Circular: Claymore Exchange-Traded Fund Trust 2, NASDAQ, 2008.
25) http://guggenheiminvestments.com/productsfetf/sea (search at 2015. 3. 1)

26) U9-EAF 245 (Dow Jones Global Shipping Index)t 20113 59 12 Aok
S&P Dow Jones Indices, Dow Jones Global Shipping Index Fact Sheet, http:/fwww.djindexes.com
(search at 2015. 3. 4) 2008'd 8% 25U YAE(NASDAQ ‘= lem 307 221 3
XA S AJAIA AAE ETFOIth. PRWEB, Delta Global Indices Introduces Global Shipping
Index, 2008. 8. ©o|F Zd|o|R/dElZ 232 4(Claymore/Delta Global Shipping Index
ETRSEA)Z HA-& W78t 93k 20100 49 279 A9F 7hS F98tal 5¢9 10
el

3 NAVIOS MARITIME PARTNERS LP(Xu3)¢] 7$dE= 71537} NOK(=E9 0]
ARU)E 5]l o™ SEASPAN CORP(3-%)°l 74-F USD(Wl=1 ©) & si3|AtelA Ab
&oh= 7S st dFetAl AbgstaL gith

28) http://guggenheiminvestments.com/products/etf/sea/holdings (search at 2015. 3. 27)
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<# 2> The Guggenheim Shipping ETF £ A

CER

= 714 sl 8lAt

(1: 1,000 US, %)

7|98 (=74 TUS | FHAMV}L | AFTH| | HIS | S5t
AP MOELLER-MAERSK A/S-B(Hint=3) 714 5,763.00 | 13,447,057 | 20.76 | DKK
NIPPON YUSEN (&) 714 1,675,000.00 4,933,912 7.62| JPY
KAWASAKI KISEN KAISHA LTD(=) o 1,125,000.00 3,096,677 4.78 | JPY
TEEKAY CORP(HFChH* o 62,183.00 2,813,781 4.34| USD
COSCO PACIFIC LTD(Z3) o 2,142,410.00 2,774,044 4.28| HKD
TEEKAY LNG PARTNERS LP(H&EhH* LNG 72,078.00 2,646,704 4.09| USD
MATSON INC(a|=)* 7|4 63,040.00 2,626,246 4.05| USD
SEMBCORP MARINE LTD(A7IZ2) | 1,177,000.00 2,563,089 3.94| USD
TEEKAY OFFSHORE PARTNERS LP(H{®&cH ZHUE 109,277.00 2,323,229 3.69 | USD
GOLAR LNG PARTNERS LP(HRChH* LNG 82,284.00 2,200,274 3.40| USD
NORDIC AMERICAN TANKERS LTD(HRL}) Tanker 184,616.00 2,193,238 3.39| USD
SHIP FINANCE INTL LTD(HRchH MeEE 127,954.00 1,879,644 2.90| UsD
GASLOG LTD(2H43)* LNG 94,300.00 1,796,415 2.77| USD
TSAKOS ENERGY NAVIGATION LTD(Z2|A)* | Tanker 218,138.00 1,793,094 2.77| USD
NAVIOS MARITIME PARTNERS LP(Z243) Mebma| 161,591.00 1,790,428 2.76 | USD
CAPITAL PRODUCT PARTNERS LP(Z2|2) MeEE 186,053.00 1,728,432 2.67| USD
SEASPAN CORP(&Z3)* 714 94,859.00 1,716,948 2.66| USD
STOLT-NIELSEN LTD(HFch Tanker 107,745.00 1,677,676 269 | NOK
D/S NORDEN(&Iot3) o 77,552.00 1,663,432 267 | DKK
TEEKAY TANKERS LTD-CLASS A(HFEh* Tanker 286,302.00 1,626,195 2.561| USD
NAVIOS MARITIME HOLDINGS INC(Z2H32) Mbma| 362,799.00 1,641,896 2.38| UsD
COSTAMARE INC(Z2|2)* I 85,177.00 1,631,482 2.36| USD
KNIGHTSBRIDGE SHIPPING LTD(HFEh* o 330,749.00 1,614,830 2.34| USD
AVANCE GAS HOLDING LTD(.=2%l0]) LNG 102,835.00 1,459,092 2.26| NOK
GOLDEN OCEAN GROUP LTD(H®ch EE 2,227,282.00 1,448,666 2.24 | NOK
A 64,776,381 100

Fox 24 Wy A 719

AL&.: http://guggenheiminvestments.com/products/etffsea/holdings (search at 2015. 3. 27)
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o]o| whe} E] A o|(TEEKAY CORP), "N<=(MATSON INC), %2~ %(SEASPAN CORP),
5 2~En}g|(COSTAMARE INC), o] E M #]%]4]%(KNIGHTSBRIDGE SHIPPING
LTD) & 570 4714 94A19} ElFlo] LNG(TEEKAY LNG PARTNERS LP), =&}
LNG(Golar LNG Partners LP), 7}~% 71 ING(GASLOG LID), E}2=Z(TSAKOS
ENERGY NAVIGATION LTD), E]7)|©] Tanker(TEEKAY TANKERS LTD) % 57l LNG
o} Tnaker & A 5 107] 3 F|AME 4] o= Akokth

e BA 7)1 201010914 20143 7FA] 9] B A A= 7o) AR E &85}
of sdo = Aslaldth ot 7|2 AR E B4 AMEsIg o Ak 5 09 ¢
AXE SO thH)Ete] 12 whedste] xA st

/\
EEl
w
AV4

BENME 7 EA=

A
(S8 e Ug)

S|ALH oy 2010 2011 2012 2013 2014

=M (1) |2,495.00| 2,544.00] 1,174.30| 1,248.30| 1,401.80

SEXRA (12) | 264.00] 275.00] 23410/ 348.90] 519.50

Matson, Inc. (DMUO1) | &2au| (3) [1,637.00] 1,608.00| 1,457.90| 1,524.95| 1,555.80
=40/ (01)| 92.00] 34.00] 39.8| 5370 70.80

Zof=e (02) | 1,646.00] 1,722.00 1,560.00| 1,637.20| 1,714.20

ZxiA4 (1) |9,911.10[11,137.68]11,002.03| 11,655.70[ 11,864.21

SEXA (12) |1,262.09] 1,258.74| 1,666.43| 1,674.59] 1,314.43

TeekayCorp. (DMU02) | &9 (13) |1,772.25 1,726.26| 1,669.44| 1,594.81| 1,565.69
240l (01)| -267.29] -358.62] -160.18]  35.48 0.00

0= (02) |2,068.88| 1,953.78| 1,956.24| 1,830.09| 1,993.92

ZxM (1) | 541.95] 521.22] 397.42] 409.86| 1,262.74

. . SExA (12) | 77.93]  81.38] 8585 104.74] 64.28
'é”ﬁ?ph;fnb;ffde (DMU03) | 298] (13) 9.27 8.67| 1380 2396 30.80
240l (01)| 3856 0.00] -5343] -390 16.00

=04z (02)| 95.90| 5550 37.32] 37.55]  96.72

ZxiA (1) | 2,685.84| 2,807.91| 2,800.67| 2,756.07| 2,714.74

SEXA (12) | 2265.66| 143.94] 313.35| 146.83] 159.00

COST@(';/'ARE (DMU04) | =298 (13) | 206.69] 224.70] 228.60] 245.76] 271.85
=20 (01)| 8122] 8769 81.13] 103.09] 115.09

045 (02)| 353.15| 382.16| 386.16 414.25| 484.00

ZxiM (1) | 4,377.23] 5,447.72| 5,650.85| 5,947.76| 5,895.39

SEXA (12) | 46.76] 520.00| 476.03] 600.11] 516.93

S‘éaos‘rza” (DMUO0B) | Z228] (13) | 218.45| 292.36] 329.94| 360.85| 396.92
=40/ (01)| -87.75| -83.40| 121.31] 299.03] 131.25

=0 (02)| 407.21| 564.73] 660.79] 677.09] 717.17
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S|AL Hry 2010 2011 2012 2013 2014
ZXM (1) |4.219.59] 4.153.08] 4.271.23| 4.363.97| 3.964.42
S=xa (12) | 22096 160.32| 20459 179.51] 205.66
Teekay LNG  z1jog) [ m2en] (3) | 199.21| 206.47] 215.00] 221.13] 217.12

Partners LP
=20 (01| 7873] 97.36] 139.14] 213.32] 21893
o4E% (02)| 374.01| 379.98] 392.25| 399.28] 402.93
ZxM (1) | 921.07| 1,075.50] 1,510.97] 1,721.22] 1,956.20
s=xa (12) | 47.98]  76.62] 107.37] 136.38] 14156

Golar LNG o

(DMU07) | =228 (13) | 55.15|  74.14] 108.38] 129.16] 15157

Partners LP
=20l (O1)| 57.74] 79.66] 127.14] 15082 184.74
solE (02)| 152.65| 203.73] 286.63] 3209.19] 396.03
ZxM (1) | 512.00] 607.01] 908.77| 1.816.68] 3.269.97
S=xia (12) | 2653] 27.84] 221.12] 12845 288.49
GASLOG LTD (DMU08) | Z2u8l (13) | 26.78]  41.77] 4809 8584 183.32
a0 (01) 959 13.72 425  56.93) 50.77
zop= (02)| 3983 66.47| 6854 157.24] 32868
ZxM (1) |2,702.26] 2,535.34] 2,450.88| 2.483.90| 2,699.10
TSAKOS =X (12) | 367.45| 287.63| 224.03| 232.54 0.00

ENERGY oo

NAVIGATION (DMUO9) | Z2etel (3) | 34428] 397.85) 377.22[ 3849 42541
LTD 220l (01)| 21.04] -88.95] -49.068] -3857 0.00
oi= (02)| 408.01| 2395.16] 393.99] 41838 501.01
ZXM (1) | 936.52| 1.641.47| 1,105.66| 1,097.53] 1,165.36
TEEKAY S=xiaM (12) | 35.16] 199.78]  202.97| 215.07] 253.61
TANKERS ~ (DMU10) | =29l (3) | 102.24] 182.19] 185.08] 166.61] 187.28
LTD-CLASS A =xo (01)| 16.31| -113.08] -370.18]  -8.14 0.00
zoiE (02)| 134.18] 203.75] 185.93] 16241 226.48

J
<)

r‘lf

V. A A4

1. 7]2H ALY B3}

[

2 Aol A= EnPAS(Efficiency and Productivity Analysis System, Ver. 1.0, 2007)
Z2HE o]&ste] 20109 5-H 2014174 717HE Malmquist AJ4Hd A 5=<] W
sk A ARvbARl 284 54 Ades obdl <3F 4>9F 2ol MPIV} 2014
ol t7baa5 HAk oA = 2o ® vehdth o] 212 2008 $-RHE Al AHe
=23 44 712 Ag s A ofstE AAEe] iAol 543 ofstE e
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L 713 well grbdE Akl AL 7] mEgl Aes S ET

<E & 72hE g 4y A=
71 2t TECI TCl PECI SECI MPI
20114 1.0089 | 0.8317 | 0.9232 1.0929 0.8391
20124 0.9558 | 0.9665 | 0.9752 | 0.9800 0.9228
20134 1.0391 0.9614 1.0314 1.0074 0.9989
20144 1.0779 1.3389 1.0534 1.0233 1.4432
4 1.0194 1.0083 | 0.9945 1.0251 1.0279

< 5594 BE nle) Zo] 77 AAE A AS4E ojd AE T 9=
202 YelEd 2011390 MPIZ} -16.1% 744319 AL, 2012\ 9= -7.7%, 2013
doll = -0.1%5 Holthr} 20141 dol] H]Z2 443% = AHFH Q0 o] o]FoA
t}29) 2014 = Ak sfAdo] o] FojxlE=dl 7]k Foll DMUOY(TSAKOS
ENERGY NAVIGATION LTD)2] MPI #|4=+ 16783324 2 1,578.3%2] 7§41
o] o]Fojxt}. o] 3|Al= 2014 A Curde Tanker 21%, Product Tanker 28%],

LNG 2#< Bfstal #47, dl|A & FFstar Art30

<E 5 Mg duy X Big}

;_: o H| TECI TCl PECI SECI MPI
Matson, Inc. 1.0000 | 0.9175 | 1.0000 | 1.0000 | 0.9175
TeekayCorp. 0.9684 | 0.9445 | 1.0000 | 0.9684 | 0.9147
Knightsbridge Shipping Ltd 1.0000 | 0.3998 | 1.0000 | 1.0000 | 0.3998

2 COSTAMARE INC 1.2805 | 0.9410 | 1.0000 | 1.2805 | 1.2050

0 |Seaspan Corp. 0.6284 | 0.7476 | 1.0000 | 0.6284 | 0.4698

1 |Teekay LNG Partners LP 1.3116 | 0.8875 | 1.0000 | 1.3116 | 1.1640

T |Golar LNG Partners LP 1.0000 | 0.9898 | 1.0000 | 1.0000 | 0.9898
GASLOG LTD 1.5194 | 0.8915 | 1.0000 | 1.5194 | 1.354b
TSAKOS ENERGY NAVIGATION LTD | 1.0316 | 0.9285 | 0.7915 | 1.3035 | 0.9578
TEEKAY TANKERS LTD-CLASS A 0.6821 | 0.8936 | 0.56681 | 1.2006 | 0.6095

g 1.0089 | 0.8317 | 0.9232 | 1.0929 | 0.8391

29) AL A9 A o B (-3 YRS MPDx100) 2.2 3 H
30) TSAKOS ENERGY NAVIGATION LTD, Amual Report 2014, 2015. (available at http:/jtenn.gr)
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2_{ o A TECI | TCl | PECI | SECI | MPI
Matson, Inc. 1.0000 | 1.4413 | 1.0000 | 1.0000 | 1.4413
TeekayCorp. 1.0030 | 1.0252 | 1.0000 | 1.0030 | 1.0283
Knightsbridge Shipping Ltd 1.0000 | 0.5371 | 1.0000 | 1.0000 | 0.5371
COSTAMARE INC 0.8069 | 0.9965 | 0.7994 | 1.0094 | 0.8041
2 Seaspan Corp. 1.2027 | 0.8840 | 1.0000 | 1.2027 | 1.0632
? Teekay LNG Partners LP 0.8670 | 0.9943 | 1.0000 | 0.8670 | 0.8621
2 Golar LNG Partners LP 1.0000 | 1.0471 | 1.0000 | 1.0000 | 1.0471
GASLOG LTD 0.6859 | 0.9247 | 0.9152 | 0.7494 | 0.6343
TSAKOS ENERGY NAVIGATION LTD | 1.0157 | 1.0260 | 0.9331 | 1.0885 | 1.0421
TEEKAY TANKERS LTD-CLASS A 1.0819 | 1.0194 | 1.1398 | 0.9492 | 1.1029
o 0.95568 | 0.9655 | 0.9752 | 0.9800 | 0.9228
Matson, Inc. 1.0000 | 0.8763 | 1.0000 | 1.0000 | 0.8763
TeekayCorp. 0.9397 | 0.9946 | 1.0000 | 0.9397 | 0.9346
Knightsbridge Shipping Ltd 0.6149 | 0.9508 | 1.0000 | 0.6149 | 0.5846
COSTAMARE INC 1.4077 | 0.9508 | 1.2509 | 1.1263 | 1.3384
2 Seaspan Corp. 0.9741 | 0.9628 | 1.0000 | 0.9741 | 0.9379
? Teekay LNG Partners LP 1.4090 | 0.9605 | 1.0000 | 1.4090 | 1.3633
3 Golar LNG Partners LP 1.0000 | 0.9785 | 1.0000 | 1.0000 | 0.9785
GASLOG LTD 1.3396 | 0.9611 | 1.0014 | 1.3377 | 1.2875
TSAKOS ENERGY NAVIGATION LTD | 1.0493 | 0.9895 | 1.0928 | 0.9602 | 1.0383
TEEKAY TANKERS LTD-CLASS A 0.9347 | 0.9950 | 0.9954 | 0.9391 | 0.9300
H 1.0391 | 0.9614 | 1.0314 | 1.0074 | 0.9989
Matson, Inc. 1.0000 | 0.8766 | 1.0000 | 1.0000 | 0.8766
TeekayCorp. 1.0466 | 1.0379 | 1.0000 | 1.0466 | 1.0863
Knightsbridge Shipping Ltd 1.6263 | 1.1407 | 1.0000 | 1.6263 | 1.8551
COSTAMARE INC 0.8962 | 1.2020 | 0.9546 | 0.9388 | 1.0772
2 Seaspan Corp. 0.9264 | 1.0395 | 1.0000 | 0.9264 | 0.9630
(,I) Teekay LNG Partners LP 0.8273 | 1.1147 | 1.0000 | 0.8273 | 0.9222
4 Golar LNG Partners LP 1.0000 | 1.0974 | 1.0000 | 1.0000 | 1.0974
GASLOG LTD 0.9221 | 1.0737 | 0.7404 | 1.2453 | 0.9901
TSAKOS ENERGY NAVIGATION LTD | 1.5990 | 10.4961 | 1.56335 | 1.0427 | 16.7833
TEEKAY TANKERS LTD-CLASS A 1.2281 | 1.0359 | 1.6516 | 0.7915 | 1.2722
o 7 1.0779 | 1.3389 | 1.05634 | 1.0233 | 1.4432
2. X MAKN His|] A[ALM
ggoz A A A A WsE Aelshd ofg <d-6>3F ) Hat

A X427}y 744 =8 TSAKOS ENERGY NAVIGATION LTD®| 73-¢-, MPI7}
204222 1%t 1042% S7FEATE th- 22 COSTAMARE INC. 8.7%, Teekay
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LNG Partners LP. 5.8%, Golar LNG Partners LP. 2.7%, GASLOG LTD. 2.3%, Matson,
Inc. 03%2] AH S7HES 7|53 o= 713 71E A R(TIC) 7} 433 &
T2 o|FAH I V& SEA(TECD, HE E&XA(SEC) % =4 S&4(PECD)C]
B bl es BolFaLl itk shAY o8]8 MPIZF 74 719k Sl
TeckayCorp..-1.2%, TEEKAY TANKERS LTD-CLASS A. -5.7% 7}24:, Seaspan Corp..
-18.0% AHT FAaE&S YERN] I Knightsbridge Shipping Ltd. 9] 7 -$- -30.4% 7+

i‘%% 7] bl )\}\q'-

E 6> YA WF YAY A

o H| TECI TCl PECI | SECI | MPI
TSAKOS ENERGY NAVIGATION LTD. | Tanker | 1.1615| 1.7735| 1.05648 | 1.0917 | 2.0422
COSTAMARE INC. 7|1 |1 1.0685|1.0175|0.9884 | 1.0810 | 1.0872
Teekay LNG Partners LP. LNG |1.0730|0.9859 | 1.0000 | 1.0730 | 1.0579
Golar LNG Partners LP. LNG | 1.0000 | 1.0271 | 1.0000 | 1.0000 | 1.0271
GASLOG LTD. LNG |1.0652|0.9604|0.9076 | 1.1736 | 1.0230
Matson, Inc. &7|M | 1.0000| 1.0039 | 1.0000 | 1.0000 | 1.0039
TeekayCorp.. H7| | 0.9886|0.9999 | 1.0000 | 0.9886 | 0.9885
TEEKAY TANKERS LTD-CLASS A. Tanker | 0.9594 | 0.9844 | 1.0000 | 0.9594 | 0.9444
Seaspan Corp.. &7|M | 0.9088|0.9018| 1.0000 | 0.9088 | 0.8196
Knightsbridge Shipping Ltd. &7|M | 1.0000| 0.6947 | 1.0000 | 1.0000 | 0.6947

= pis 1.0194 | 1.0083 | 0.9945 | 1.0251 | 1.0279

At oz S0 FEiQ] Tankerst INGE| 4571 FHYFo] A7)l vlsto]
MPI A7} 22 A 0.2 YERslH. o= &7]3F Tankerst LNG GAIS<] 41 A9t
o] =4S Foto] a8 Alatel FFekAal A7 ARG i o= by k!
T8 S FEate] AL NS sl o, 47 S]] Fe gt

Zeold Adrbael A5 5717 A otstz Qe 2EA

“TIRA F @As), A AT, A AL A45E, T
p
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201430 AA 3t A7]AAFel dinb=o] Maersk, ~$2~9 MSC, T#29
CMA-CGM7} P3(Project 3) 115 T3t 1&g HAuke A B3}
A AFE T WA A s Aslete] 4 Sl
Abske 3wk QIER3D) Pt H7E 20149 59 17 SRS
P3| tiste] £35S M2 A} Maersk7} P3 318 S5 AAT o =M FAky
A} A 22o]of Maersket MSC7} ofAlob- 4, Bl <, SR A At
31 7J(VSA: vessel sharing agreement)S | 23} 2M A A E W ehrfal Ws)t
a1, 20143 8 W= 3 A}9] 1 3](United States Federal Maritime Commission)©]] 4]
2M AAE SA3HATEY
BA7IE9Q dul A714AF P37F FAbE T e e thE FEQl MR
}
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A= A 7hAdol Feasit= Aol FEolth

32) AAS, “sl QA FUqo] BTt E P3EE X7, Business Watch, 2014. 3. 18.

33) I Berman, “FMC gives approval to 2M vessel sharing agreement between Maersk and MSC”,
Logistics Management, 2014. 9. (available at http://www.logisticsmgmt.com/article)

34) @GRS 20144 2 B3} Avpakilel A 485 FS 217 BBBOIA BBB-
= BB+olA| BB algedelalth 4H7, ‘Maerske} vlual @a)e3 Avjael 4
14", Special Report, g=218337} 2015. 1, p. 18.
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AAHENYSE)Ol e o] = 10

E] 201417129 b WstE Ao
Hokth 2008 =2 AA97] o] Fo F7IZt E87]ol EolA At el =
o= wjH T 9 sl £ A S EolE wyo] 8 55
T ARl S o] ot SE A 5785 918k Malmquist Productivity Index 4]

& A= 8} AT

2010 7-E] 7178 R ALk Folg AuiE A, vid AR o] mojiq 2 37
< 71%6}9134 20140l = ow] Q1= Ado] o] Folxlt). oo 2 S olF
3L 32 LNG, Tanker 5] U] &% 7]9e] =5 o FiL Stk G714 Zofe
AgE A NAHA e gt

Ak 20y S22 G7HAAHES P3 3 M2 & AY HEYAES At
FAR S Soistetaat =Esta vk A A1 e Aol A A=Al Add
TS olF I A A A S o] F o v o]d £51A] ¢
S| A Al ZbeE §171e] A S R hdeta e Aotk

SHAINE 2 Arell A AR AkE 9] A= 7I]d 9] AhE SHEe] o)y wlito]
MEEEE FA] S8R AR ShE T o® ggato] LA sk o] whet &
A9 F2 372l P3, M2 HEY A A ES] Maersk, MSC, CMA-CGM2] 4] ]|
Rhed ] #] gHAIZE et
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ABSTRACT

A Study on Change of the Productivity of
Global Shipping Companies

Sung-Kuk KIM

This study has analyzed the efficiency of 10 leading global shipping
companies listed in the New York Stock Exchange from 2010 to 2014 in order
to find the changes of the productivity of shipping industry. The paper observed
the Malmquist Productivity Index by using Efficiency and Productivity Analysis
System Version 1.0.

The data used in this study is the Guggenheim Shipping ETF mainly including
the companies of shipping, management, and shipbuilding areas. The results
from this statistical analysis indicate that the 10 selected companies have
experienced a severely negative growth in 2010.

Nevertheless, these companies have accomplished a significant growth of
productivity. In particular, the energy transport companies operating Tanker
and LNG ships carried out remarkable growth. The reason why the productivity
of liner shipping companies did not show the improvement of productivity for
five years was attributed to the fact that the P3(Project 3) or M2(Maersk-MSC)
including Maersk, MSC, and CMA-CGM were excluded in this research because
of the difficulty of attaining reliable source data.

The method of this study could be extended to Korean shipping corporations
and other global airlines to investigate a changes of certain industries.

Keywords : Productivity, Efficiency, Shipping Company, Malmauist Productivity
Index



