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KEY WORD: CONTAINER LINES® TECHNICAL EFFICIENCY / STOCHASTIC FRONTIER

ANALYSIS / INEFFICIENCY EFFECT MODEL / MAXIMUM LIKELIHOOD ESTIMATOR
SUPAT CHONGPUTTIPANICH : TECHNICAL EFFICIENCY AND OPERATING
COSTS OF CONTAINER LINES. THESIS PRINCIPAL ADVISOR : ASSOC.PROF.
PONGSA PORNCHAIWISESKUL.Ph.D.,126 pp.

This Thesis aims to study technical efficiency of Thailand's container line. This paper
raises RCL (Regional Container Lines, the sole container line operator of Thailand), APL
{American President Lines, container line operator from Singapore), CSCL (China Shipping
Container Lines, container line operator from China) and OOCL (Oriental Overseas Container
Lines, container line operator from Hong Kong) for comparative study on technical efficiency.
The study applies “Stochastic Frontier Analysis™ technique and follows “The Inefficiency Effects
Model for Panel Data™ proposed by Battese and Coelli in 1995,

The study found that APL achieved the highest technical efficiency score with 0.93642
point, followed by CSCL with 0,90173 point, OOCL with 0.89850 point and RCL with 0.54544
point. The study also pointed out that loaded capacity and number of vessel affected technical
efficiency with high statistical significance. The more loaded capacity container lines had. the
more technical efficient container lines were, The more number of vessel container lines had, the
more lechnical efficient container lines were, while the averape vessel size and average age of
vessel did not affect technical efficiency of container lines. In additions, based on analysis of
container lines® production function, the study found that Thailand’s container line had increasing
return to scale and operating costs were the most important production’s inputs. Decreasing RTP
(Rate of Technical Progress) score indicated that there was an increasing competition in container
line industry. Marginal effect score explained that the operating costs had the most effect on the

output of Thailand’s container line.

Field of study: Logistics Management. . Student’s signature:.......000 e tens feeasseinene
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d‘ = 3}; v A d‘ =) 1 e/ 1 [
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Transcendental Logarithmic (Translog) Function L&l uo 1aw Christensen (1973) i liTdesna
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i394 Return to Scale, Homogeneity, Additivity Lmzmmﬁﬂﬁfjummmiﬂmmuﬁuszwﬁnﬂmﬁ’ﬂ
a s kS o 2 o
MIKan WIaNwu Translog uugﬂwwmeﬁuiﬂﬂmﬁﬂ Second-order Taylor Series Expansion (9
=
i?ﬂazlﬂﬂﬂﬂluﬂiﬂwuﬁﬂ n)
[ g’/ = o dy o Y d o a a =\ =)
ﬂﬂuuﬂﬁﬁﬂﬂWﬂUDUﬂWﬁug’]ﬂlﬁﬁﬁﬂ%uﬂTiNaﬁﬂlﬂﬁﬁTﬂmuLiﬂﬂ@umu!uﬂill
ANy Translog uazmmsa@smmmmﬁ'umamwmiwaﬁmmmuﬁmm Stochastic

[

Y
Frontier "l,ﬁs]! Ch|

K Kok
Yie=Fo +Zﬂjxjit +ZZﬁijjitXpit + & (3.11)
=t

j< p=l
4 . . = a A I . = A
1® Subscripts | g 1 UEAIDITUAULTDADUNUIUDIN | Ll,azl,’mﬂumiﬂﬂym

=Y Aa a d .
y, taasSinamanaavesmaanisoneumues i o a1 t lugdunuves
Natural Logarithm
I~ 1 . [ a 9 .
11)14A1 Natural Logarithm veatfavensHanuazuul 1uynal (Time Trend)

Xy X

jit 1 X pit
a Jd .
YOIAYIAUTOADUNUILOS | &l 178
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(Technical Inefficiency) UeamMswanneldmaluladuazszavatsmsnannmrualives
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wiemawaan i w na1 t Teeduydldiimnsznenuuddse uazdumsnizaienuy
Truncated Distribution UAMRANMINY Z, 5 HazaNuulslsiumnu o
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Lﬂu@’)klﬂiﬁ'u IﬂEJGl UMINTLNUUVVD AT LA L‘].]‘L!f‘ﬂiﬂi 189 UY Truncation

Distribution fitiAunasiugud fyadatasfe —z,6 uazanmuisdsmmiy o2

Y A Ao { '
ﬁ]”lﬂﬁ\iﬂ%ﬂﬂqﬁWa@ﬁﬂTWu@@WﬂJﬁﬁJﬂ’ﬁﬁ 3.11 Nﬁllﬁ)@]f’]qlu']ﬂ (Return to Scale, RTS)
£ A ' & Y A !
ﬁ’uJTiﬂ‘llﬁzlnm“lﬂﬂ']ﬂﬂ'l']llflﬂwqusllﬂqmu']ﬂ (k(X)) "]N‘Vi”lblﬂinﬂWai’lmm@ﬂﬂ?TNﬂﬂﬂqu

1 Y a A = [ o a @ Y o dy
WHTJEJE:(@VHEJGUBQWaNﬁﬁLNﬂ!ﬂﬂUﬂﬂﬂ%ﬁ]ﬂﬂWﬁNa@nﬂﬁﬁ ﬁ'"lﬂﬂﬁﬂuﬁﬂﬂﬂﬂﬁu

K K
RTS=(k(x) =Z =Y &, (3.13)
20X, o
e £, :%—ﬂ +Z,ij o+ 285X, x; #Time Trend, p # j

b4
v @

Wznun k Jeldeuntasldawmitegsnaazaunm

#9131AUMINIMANATIA (The Rate of Technical Progress; RTP) ¥111@210

RTP=% = p, +Zﬂtpxp +2[,% X =Time Trend, p #t (3.14)
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4 [ J 4
iienanalud (Mile) axnunena ludnzia (Nautical Mile)
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1 a o @ 1 J o a 4
Rate) @]ﬂ‘ﬁgg le’ENﬁTEJLﬂLlG’E) OOCL 91U2U 46 AIDYN u,azszaxmﬂuammmmmswwm
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x, Wuszezme (miedlulud) msvudevoudumah i
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a,f Ao naeanslssina
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m A nlsznaldvdlusanmuudiinesenuisoisoninuasiiogasszeznia

g (Freight Charge per TEU-Mile)
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d‘ d A 1 ad a A (%
MINN 1 ANIZINITNVNBEYLUASITHSNINVIIT LA ULIDTIAN

PORT OF LOADING PORT OF DISCHARGE DIS(L'-A\'\'/\S:ES* FREIGHTETSASGE/TEU**
HONG KONG DOHA, QATAR 5,068 2,496
HONG KONG COLOMBO, SRILANKA 3,027 1,218
HONG KONG KARACHI, PAKISTAN 4,347 1,507
HONG KONG MUSCAT, OMAN 4,602 2,037
HONG KONG KUWAIT 5,305 2,037
HONG KONG BANDAR ABBAS, IRAN 4,841 2,129
HONG KONG NHAVA SHEVA, INDIA 4,047 1,268
HONG KONG DHAKA, BANGLADESH 2,977 1,712
HONG KONG JEBEL ALI, DUBAI 4,909 1,847
LAEM CHABANG, THAILAND | CHITTAGONG, BANGLADESH 2,348 1,111
LAEM CHABANG, THAILAND | DALIAN, CHINA 2,679 820
LAEM CHABANG, THAILAND | HONGKONG 1,489 527
LAEM CHABANG, THAILAND | NHAVA SHEVA, INDIA 3,418 1,109
LAEM CHABANG, THAILAND | JAKARTA, INDONESIA 1,291 711
LAEM CHABANG, THAILAND | TOKYO, JAPAN 2,991 769
LAEM CHABANG, THAILAND | JEBEL ALI, DUBAI 4,280 1,532
LAEM CHABANG, THAILAND | KAOHSIUNG, TAIWAN 1,685 577
SINGAPORE TOKYO, JAPAN 2,904 581
SINGAPORE JAKARTA, INDONESIA 525 453
SINGAPORE NHAVA SHEVA, INDIA 2,587 1,020
SINGAPORE HONGKONG 1,460 440
SINGAPORE DALIAN, CHINA 2,619 796
SINGAPORE KUWAIT 3,845 1,665
SINGAPORE KARACHI, PAKISTAN 2,887 1,158
SINGAPORE AR RIYAD, SAUDI ARABIA 4,321 1,865
SINGAPORE PUSAN, SOUTH KOREA 2,503 533
SINGAPORE KAOHSIUNG, TAIWAN 1,621 463
SINGAPORE JEBEL ALI, DUBAI 3,449 1,324
TOKYO, JAPAN AR RIYAD, SAUDI ARABIA 7,225 1,874
TOKYO, JAPAN JEBEL ALI, DUBAI 6,353 1,516
HONG KONG SINGAPORE 1,420 549
HONG KONG LAEM CHABANG, THAILAND 1,450 615
HONG KONG KAOHSIUNG, TAIWAN 342 667
HONG KONG MANILA, PHILIPPINES 632 679
HONG KONG PORT KLANG, MALAYSIA 1,670 599
HONG KONG TOKYO, JAPAN 1,596 841
SHANGHAI, CHINA PORT KLANG, MALAYSIA 2,447 768
SHANGHAI, CHINA YOKOHAMA, JAPAN 1,036 1,099
SHANGHAI, CHINA JAKARTA, INDONESIA 2,523 768
KAOHSIUNG, TAIWAN MUMBAI, INDIA 4,085 1,174
KAOHSIUNG, TAIWAN JEBEL ALI, DUBAI 5,070 1,400
KEELUNG, TAIWAN TOKYO, JAPAN 1,146 556
KEELUNG, TAIWAN JAKARTA, INDONESIA 2,158 529
KEELUNG, TAIWAN KARACHI, PAKISTAN 4,699 1,408
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PORT OF LOADING PORT OF DISCHARGE | DISTANCES™ | FREIGHT CHARGE/TEU*
(N.M.) (USD)

KAOHSIUNG, TAIWAN PORT KLANG, MALAYSIA 1,831 516

SHANGHAI, CHINA NHAVA SHEVA, INDIA 4,573 1,421

*DISTANCES (5282N1145241719M138) 181191 http:/www.distances.com/ 11ag

http://www.scarates.com/reference/portdistance/ (A108619MIAUINTZHZNUAUET 0521 INNIT o U

NANUIN A)

**FREIGHT CHARGE/TEU (A152219¢07198) |

<3|

£

il TARIFF RATE (Surcharge Included) for GENERAL

i 9
CARGO ﬁ1u’3mﬂ1ﬂ1ﬂﬂ1lﬂafJ‘IJENﬂTSZ’JNE’hﬂi‘]J@i 20° uaz 40° TaemM3tATEINNIaedsINAULAINIS

Y o 2 2 IA A
AWVIUIUNDYIIN FINAD 3 NOY

INE http://inetapp03.o0ocl.com/internettariff/contents/asp/oocl_tariff.asp?tradetype=IAT




Regression Statistics

Multiple R
R Square
Adjusted R Square

Standard Error

0.82892332
0.687113871
0.680002822
308.8057554

Al - d Al
15199 2 aMnsdimesNyszanamlAain Bivariate Regression Analysis

40

Observations 46
ANOVA
Df SS MS F Significance F

Regression 1 9214374.383  9214374.383  96.62624033 1.13117E-12
Residual 44 4195883.762 95360.9946
Total 45 13410258.14

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0%  Upper 95.0%
Intercept 255.113092 97.42873159  2.618458516 0.012068785 58.75838821 451.4677957 58.75838821  451.4677957
X Variable 1 0.28165931 0.028653427  9.829864716  1.13117E-12 0.223912124  0.339406497  0.223912124  0.339406497

AU : 1INMIAIUIN
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~ < [ ~ Y 1 (Y ]
NATNN 2 ISHUIAT Intercept (a) ‘VI‘]J?“’N'ImUlﬂiJﬂ'IWHﬂU 255.113 uaga X

A Y 1

Variable 1 (4) flszainam I8Tiaussy 0.28166 Tasmmsiaosnise e Id e adad

] A
v o o aad U

a 4 [
Fdhrgnaaaanszaunnudeii 95% Feaunsadnseidoyaldail
1 1 Y 1 A W 9 1w Y ' o o J
1) m“l%ﬁnﬂm@umﬁﬂmmmEmagauﬂizﬂeumﬂmﬂﬂmg}mmmmmmaz
FAVDIAUM AMAUHUMINNITO (Terminal Handling Charge) nAUMNL
255.113 USD
o ' A a A a S 1 A s .
2)  oanmvudINInNmeAnEoiEennURoidgA zez 19 1ua (Freight Charge
per TEU-Mile) A0 0.28166 USD
Y

9y 1
nniuazimMalsznaa TEU-Mile mindoyat/Sinadaudnsuussyn (Loaded

Container Volume) uaz%’agaaw% UAITLINIGD (Freight Revenue)
ad o a . a A d
ITMIMUIUNANAA (TEU-Mile) V03 1MAULIIDADUINUIUD Y
1 Y1 e Y Ao 3 1A o An Ao [ 1 ' y Y
ﬂ"lhlclﬁﬂfmﬂﬁutﬂl, fJﬂLﬂ‘].I@]ﬂ‘V]@Q X ﬁ]?ﬂ?ﬂﬂﬂg‘ﬂiﬂﬂiﬁnﬂ =TT UANTLINTIUSNAU
Y
FNIUMTEIN — 5185Uﬂ153313ﬁ3u@@@%}u = 5']85'1.]?]']533']\1&!;1]5Nu@]'liJﬁgflgﬂ']\‘l
ﬁ'lﬂiﬂﬂ'li 'JT\‘]LLTJ?N‘L!GH?J? HEATNNY @G]ﬁ'lf‘ﬂﬁ 'JNG]@‘V]@?JG]@]‘]JJ WH'J‘L!WQNQG] (TEU Mlle)
Y | o a . = a 2
MvegamsmuInNanNan (TEU-Mile) 1141 2003/Q1 vesanenfvse APL
255.113 USD X 794,000 TEU = 202,559,722 USD

957,000,000 USD - 202,559,722 USD = 754,440,278 USD

754,440,278 USD / 0.28166 USD per TEU-Mile = 2,678,549,592 TEU-Mile



m919d 3 PBinawssnnvesmadusenan maauilu TEU)

APL CSscCL* OOCL
YEAR
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

2003 794,000 678,000 722,000 838,000 673,047 597,566 735,354 828,240 580,622 664,644 699,007 743,272
2004 884,000 808,000 836,000 | 1,058,000 809,086 887,932 920,724 | 1,037,025 725,948 823,475 847,555 870,257
2005 998,000 926,000 924,000 | 1,048,000 | 1,024,087 | 1,169,882 | 1,130,324 | 1,273,102 830,480 897,966 894,143 900,629
2006 | 1,060,000 964,000 | 1,010,000 | 1,160,000 | 1,401,259 | 1,244,109 | 1,416,811 | 1,595,776 885,471 972,811 | 1,000,008 | 1,035,914
2007 | 1,164,000 | 1,084,000 1,763,095 | 1,565,364 1,038,036 | 1,168,860

4 ) . Ay Y g = . = o o o oA 9 a A
*1193991NU0Ya Loaded Container Volume 394 CSCL ‘I/lllmﬂl,ﬂuﬁﬁlﬂ'ﬁﬂ (Half Year Operating Result) WM ITMUIUNIANATULANA (Season Index) NUVDYDUBITWAULTD APL

~

1woA A 4 o [ % I
(@5 1wazdeaItmimaayiingniainiaruan ) eSS sudeyasiens aliiilusie lasund (Quarter)

INE i]mmﬁ3am’muazﬁmami}miwﬂmwamﬁﬁnﬁumﬁmm@iazmmﬁuﬁa
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APL CSCL** OOCL
YEAR
Q1 Q2 Qs Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

2003 957,000,000 937,000,000 | 1,058,000,000 | 1,228,000,000 | 399,020,003 | 354,270,096 | 492,626,509 | 554,853,016 593,363,000 715,913,000 816,132,000 844,146,000
2004 | 1,189,838,950 | 1,132,811,738 | 1,233,334,281 | 1,571,631,301 | 507,968,301 | 611,470,538 | 646,652,191 | 728,334,572 822,591,492 949,154,086 | 1,079,842,051 | 1,120,113,194
2005 | 1,423,629,123 | 1,333,270,489 | 1,399,597,571 | 1,574,547,268 | 677,946,471 | 791,524,942 | 759,423,576 | 855,350,765 | 1,014,000,142 | 1,098,252,082 | 1,162,818,435 | 1,124,633,015
2006 | 1,473,328,798 | 1,286,285,103 | 1,387,000,939 | 1,557,738,261 | 780,196,148 | 692,697,514 | 833,174,482 | 938,417,575 | 1,065,626,140 | 1,150,673,802 | 1,287,143,279 | 1,274,206,731
2007 | 1,491,424,560 | 1,437,380,568 964,746,726 | 856,550,831 1,119,534,385 | 1,282,434,223

A o L3

o ' o @ a ' A a 1 Il I 1 ~ 1 A
*5105uMz 9 IagnilTuandaiituile Taeld GDP Deflator voauaazlszmanaamuisoldninnulnajog Taeliil 2003 11uilgu (931021889 GDP Deflator Tuuaazilvesunazlszimalan
MANUIN V)

4 . I 2~ . o o 1 ooA a = an oo
*##{19991nV03a CSCL Freight Revenue 1145107341 (Half Year Operating Result) 39711mM3fuisin1A1asHingn1a (Season Index) 1IN0 yavesd1oiauiio APL (931082188075 M3MIARYI]

~ A ) v A F) &2~ Y I d,; Y . Ay v 1 a ~ . . xR 9 o @
uarter Iel cvenue mese Yuan KReminbi
gmanmanuIn ) ierhwlsuiEsudeyasiens il ldilusielasua ( ) wonvINHYoya Freight R n1dwegluanakiumeIuueadu (Chinese Yuan Reminbi) 99409111M5H19051
uani/asu USD:CNY vosaz lasinaiieriinisuilas Freight Revenue Toglugi) USD (g51sazideamsmdaswani/asnlumanuin n)

11 : 97WNTNURAUTTABUMTVOIAAS TUA LIS ©
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g1 v
nnadulszansndszinmldnnased 2 US1namsussnn (Loaded Container
Volume) Tua1s19N 3 uag 51050152919 (Freight Revenue) WA 4 a13150911015

MUIUKNANAN (TEU-Mile) Upaaas lasunauaazaoauise lanan1sned 5
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APL CSsCL* OOCL
YEAR
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

2003 | 2,678.550 | 2,712.609 | 3,102.352 | 3,600.850 | 1,023.665 908.861 | 1,332.586 | 1,500.913 | 1,580.767 | 1,939.763 | 2,264.454 | 2,323.822
2004 | 3,423.861 | 3,290.222 | 3,621.768 | 4,621.821 | 1,292.530 | 1,607.591 | 1,770.600 | 1,994.254 | 2,263.075 | 2,624.099 | 3,066.295 | 3,188.715
2005 | 4,150.687 | 3,895.081 | 4,132.388 | 4,641.238 | 1,764.755 | 2,051.384 | 2,059.978 | 2,320.186 | 2,847.760 | 3,085.752 | 3,318.442 | 3,176.999
2006 | 4,270.793 | 3,693.667 | 4,009.583 | 4,479.904 | 1,962.950 | 1,742.806 | 2,135.491 | 2,405.237 | 2,981.300 | 3,204.138 | 3,664.015 | 3,585.564
2007 | 4,240.608 | 4,121.200 2,455.852 | 2,180.429 3,034.409 | 3,494.248
smsfuIadIavHandavessuAuie  CSCL  $maufidgi uminnﬁﬁmﬂ%’ﬁmammﬁwﬁ”uﬁﬁmwé’aﬁ’mfu wldsauivgiisuussnnlae ismsmuisgfivuds
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TSYINN

A1 9IAMIAIUIN



nkam
Typewritten Text
45


46

TEnAUS RCL

1 Aa o a 1 J (%
NUUSEN  RCL  Usznouginvvudigaeumuuesnanzialudenumanaes
Yszianlaun Shipper Owned Container 130 SOC 1A Carrier Owned Container H3® COC
a A Y a 1 9 [ 1 A 1 v 2 &
ginviszian  sOC  Aems IHUIMsvUAUdUNIIRANTEHINULBIMHENTUTI Y
J ! a Y o A T 2 9y A Y A
AuInanMIvUMBTUMN U BIMEsNInuMatazlatenianegluszuinlnameslugiue
Y A A 4 a @ A 9 I Y
HUsznoumIneusolanes (Feeder) UTHITIANINOATOUUAIGADUNUILOT IR AITOUL
1 a 9 A J o w a A (% A . .
megumlufsmagagannmisennsg Tuszeznaiding a1en13IAUGEeNANYI0 Main Line
A o ¥ A T a g ' = A 9 v a 9 A o W A
Operator NINAVUAIFUMIEHIINIY TasdnAudrnzzsududunmemiodiays 0
I o 1 a 9 ] a 4 1 = A 1 Y ya Y
Wuguanansmsvumeaum wu d3nTsuazaeans Fallssmumsruioonuegaun
g‘/ dy A Y 9 v T A Y Y A 1 A A 0’3’) o o
g3 Niieanaunu Tagszlanatedlumiselvtisenga diuneasolamasiuazinasy
A ] 1 { ] v So a ] o
daum nndlosmlndifeundniGelun uazluvaz@ernuniudaudninselugndul
" W [ 1 g’;
geaduiioananmaiiy
uonnngsnaizion SOC udadaduiiugsneludnbuzusmsmsvudgauaIni
A o ¥ EETAS FY ¢ Ao ' .
Fovvvlsgdudunianlnuinms lesldgaormuinesves RCL 199 Ni3enI1 Carrier Owned
. A Y a ! o Y Yy s 1w
Container 30 COC laglnusmsvudilagasanugnailasldgaeumuniesnnguinmiu
A a Y Y 1A A Y A 1 = Y a @ dyd
MeusINaUMYDIgnA laiTedum luneaTeveangy  (FIns Inusmsanyuziilums
IS mamieumeduEovanna l)
g‘/ = a = 1 = I 1 ]
gy lumsAnyIHaNAAYY RCL amsanyiooniugeinguauanyazns
1%15M3Ae wawas TEU-Mile 9nm3liusmsludnuae SOC uazwanaa TEU-Mile 310

m3liusmsludauae coc
wanan TEU-Mile 210M31#13M3IHan¥ae COC

ganelduoudiaen 315 manuduiusszriesasiavuduuy coC My

J A J ' A U o ( a Y= Y o
sreznvuduieIi o uaza f e ldlunsdmunuduavwanda  danylavinig
TIUTINOATITLINNAI (Tariff Rate) 102550z N1T1UIU 40 1dunaandadluasd 6 uag

9 1 a s ¥ v Jo ~
Tdlszanammnaimos lanaaniadns1an 7



M5 N 6 AITLNWALILITNINVDINTUTMIANBUL COC*

47

PORT OF LOADING PORT OF DISCHARGE DIS("I'\IA.&I.()ZES CHFERECIQCI;;'ITEU
(USD)
Bangkok, Thailand Ho Chi Minh, Vietham 620 290
Bangkok, Thailand Hongkong 1,489 357
Bangkok, Thailand Manila, Philippines 1,433 510
Bangkok, Thailand Singapore 820 390
Hongkong Bangkok, Thailand 1,489 317
Hongkong Ho Chi Minh, Vietnam 912 373
Hongkong Shanghai, China 845 240
Hongkong Sihanoukville, Cambodia 1,175 917
Hongkong Singapore 1,420 387
Hongkong Xingang, China 1,388 267
Huangpu, China Bangkok, Thailand 1,483 283
Keelung, Taiwan Sihanoukville, Cambodia 1,573 593
Laem Chabang, Thailand | Ho Chi Minh, Vietham 589 293
Laem Chabang, Thailand | Hongkong 1,450 370
Laem Chabang, Thailand | Port Kelang, Malaysia 968 437
Laem Chabang, Thailand | Singapore 772 360
Manila, Philippines Pusan, South Korea 1,395 193
Nhava Sheva, India Karachi, Pakistan 498 573
Penang, Malaysia Qingdao, China 2,839 307
Port Kelang, Malaysia Laem Chabang, Thailand 968 200
Port Kelang, Malaysia Manila, Philippines 1,568 527
Pusan, South Korea Nhava Sheva, India 4,919 1,033
Shanghai, China Bangkok, Thailand 2,175 553
Shanghai, China Hongkong 845 300
Shanghai, China Sihanoukville, Cambodia 1,908 847
Shanghai, China Singapore 2,147 550
Shekou, China Dubai 4,848 1,070
Shekou, China Singapore 1,423 350
Singapore Bangkok, Thailand 820 177
Singapore Jakarta, Indonesia 525 230
Singapore Karachi, Pakistan 2,881 933
Singapore Laem Chabang, Thailand 772 167
Singapore Manila, Philippines 1,373 473
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PORT OF LOADING PORT OF DISCHARGE DIS{:@SSES CHFERECI-‘JCI;ET'ITEU
(USD)
Singapore Manila, Philippines 1,373 467
Singapore Shanghai, China 2,237 217
Singapore Sihanoukville, Cambodia 593 377
Songkhla, Thailand Qingdao, China 2,299 423
Songkhla, Thailand Xingang, China 2,620 403
Taichung, Taiwan Sihanoukville, Cambodia 1,472 593
Xiamen, China Singapore 1,640 470

*Tariff Rate for General Cargo (Surcharge Included)
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Multiple R 0.660784264
R Square 0.436635844
Adjusted R Square 0.421810471
Standard Error 175.5221055
Observations 40
ANOVA

df SS MS F Significance F
Regression 1 907355.3599 907355.3599 29.45193064 3.4758E-06
Residual 38 1170704.362 30808.00953
Total 39 2078059.722

Coefficients  Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 204.5443296 52.34665583 3.907495643 0.000371202 98.57406593 310.5145932 98.57406593 310.5145932
X Variable 1 0.154000599 0.028376938 5.426963298 3.4758E-06 0.096554493 0.211446706 0.096554493 0.211446706
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- a Q(ti' Y d' =
fmﬂﬂ']ffllﬂi%ﬁ“lﬂ‘ﬁ“ﬂﬂiwﬂﬂ!llﬂmﬂ@nﬁ"l\ﬂ/l 7 ﬂ%iJ']ﬂ!ﬂ'liUi’i“V!ﬂﬂJ@\ﬁJiﬂﬁLl‘U‘U CoC

Tua15190 8 waz $195VATTINVOIUITMIUVY COC Tums1en 9 a@11soMmMsAILIN

Naﬂaﬂ(TEU-Mile) VOIUTMIULY COC Tuupas lasunavesaeo@uise RCL llﬁ}ﬁl\‘i@ni"lﬂﬁ 10

A a IS
M13199 8 31NUMIVIINAVOIVTMIUVY COC (Ueraaify TEU)

YEAR 01 Q2 Q3 Q4
2003 168,113 164,457 169,011 177,378
2004 176,446 191,270 198,164 211,329
2005 204,867 223,030 223,819 217,514
2006 226,059 237,568 246,159 249,091
2007 241,925 257,360

fian : fhesuiiuaussm RCL

A1519% 9 10 UMMILINBIUT MDY COC (nanuily USD)
YEAR 01 Q2 Q3 Q4
2003 40,370,000 41,800,000 44,715,000 46,640,000
2004 46,686,657 55,310,646 65,318,732 69,524,257
2005 65,322,021 71,329,814 72,806,305 61,299,854
2006 62,251,530 63,560,558 66,421,025 66,614,955
2007 64,023,482 65,434,727
i1 : swnuratlsznoumsselasinaustvm RCL
A3 10 HARAATEILI NMIUUY COC (anailu Million TEU -Mile)
YEAR 01 Q2 03 Q4
2003 38.854 52.995 65.876 67.262
2004 68.803 105.114 160.945 170.767
2005 152.063 166.950 175.490 109.147
2006 103.978 97.191 104.355 101.720
2007 94.410 83.073
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wanan TEU-Mile 91nM31#U3M3Iuanyae SOC

[ { [ v 7 1 (% 1 1 @
?ﬁﬂﬁWi%}L!UU%Wa@\‘lﬁ 315 MIANUFUNUTISHINIATIMVUAILUY  SOC nY

' A ' ' A YU ° @ a YR Y o
TEYSNNWIUTIUWDHIAT o« Lasa ﬂ o lF lumsmulInaIauHanan Eﬁﬂ‘]&lflﬂ‘iﬂﬂ?ﬁ
JIVIINDAITITLINNAN (Tariff Rate) HAYTTHTNINIIUIY 25 Lﬁjuﬂ%‘lﬁ’\‘lllﬁﬂ\ﬂuGﬂﬁNﬁ 11

9 1 a S Y v Jdo A
!Lﬁ%llﬂﬂizu'lﬂ!ﬂ'IW"IiﬁJLﬁﬂﬁllﬂWﬁﬁW‘ﬁﬂ\i@"liNVl 12

TN 11 AMTZINLAZIZIZNNVOIMITUIMIANBUL SOC*

PORT OF LOADING PORT OF DISCHARGE DIS(LA,\':C):ES CHFERECECI;ET'ITEU
- (USD)

SINGAPORE BANGKOK, THAILAND 820 229
SINGAPORE LAEMCHABANG, THAILAND 772 216
SINGAPORE SONGKLA, THAILAND 484 258
SINGAPORE PORT KELANG, MALAYSIA 198 154
SINGAPORE PENANG, MALAYSIA 353 231
SINGAPORE KUANTAN, MALAYSIA 196 236
SINGAPORE JAKARTA, INDONESIA 525 246
SINGAPORE SURABAYA, INDONESIA 791 253
SINGAPORE SEMARANG, INDONESIA 643 253
SINGAPORE BELAWAN, INDONESIA 347 253
SINGAPORE PANJANG, INDONESIA 536 303
SINGAPORE HOCHIMINH, VIETNAM 634 226
SINGAPORE HAIPHONG, VIETNAM 1,305 364
SINGAPORE MANILA, PHILIPPINES 1,373 339
SINGAPORE CEBU, PHILIPPINES 1,345 372
SINGAPORE GENERAL SANTOS, INDONESIA 1,391 436
SINGAPORE DAVAO, PHILIPPINES 1,494 436
SINGAPORE SIHANOUKVILLE, COMBODIA 593 293
SINGAPORE KARACHI, PAKISTAN 2,881 654
SINGAPORE CHENNAI, INDIA 1,578 366
SINGAPORE MUMBAI, INDIA 2,424 634
SINGAPORE NHAVA SHEVA, INDIA 2,429 484
COLOMBO, SRILANKA SINGAPORE 1,562 193
SINGAPORE JEBEL ALI, UNITED ARAB EMIRET 3,449 511
PIPAVAV, INDIA SINGAPORE 2,558 339

*Tariff Rate for General Cargo (Surcharge Included)

11 : fhenseanausEyn RCL




Regression Statistics

{ v ' o a £ 1 [
A1519% 12 maansannmsdszanamdaulseansnnmsziwanyue SOC

Upper 95%

Lower 95.0%

Upper 95.0%

Multiple R 0.822093448
R Square 0.675837637
Adjusted R Square 0.661743621
Standard Error 76.54988555
Observations 25
ANOVA

df SS MS F Significance F
Regression 1 280993.7833 280993.7833 47.95209879 4.64741E-07
Residual 23 134777.3545 5859.884977
Total 24 415771.1378

Coefficients  Standard Error t Stat P-value Lower 95%

Intercept 183.9797728 26.19424137 7.023672501 3.70894E-07 129.7928563
X Variable 1 0.119927828 0.017318735 6.924745395 4.64741E-07 0.084101296

238.1666892
0.15575436

129.7928563
0.084101296

238.1666892
0.15575436
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- a Q(ti' Y d' =)
fmﬂﬂ']ffllﬂi%ﬁ“lﬂ‘ﬁ“ﬂﬂiwﬂﬂ!llﬂmﬂ@nﬁ"l\ﬂ/l 12 ﬂ%mmmimsnﬂmmmmmuu

sOC lua1s1an 13 1ags1esuATEIeUeuTMIUUY SOC luasen 14 a1w1sasims

MUIUKNANER (TEU-Mile) ¥9313mMsuuy SOC luuaaz lasunavesane@use RCL 1aad

' Y '
A15190 15 mﬂuummmmwawamammmﬂmuﬁa RCL "lﬁ’mmsnﬁ 16

~ a Id
M15199 13 3N UITNNVIVIMILUD SOC (taadii)u TEU)

YEAR 01 Q2 03 Q4
2003 172,369 168,621 173,289 181,869
2004 201,488 218,416 226,288 241,322
2005 213,221 232,124 232,945 226,384
2006 219,333 230,501 238,835 241,680
2007 257,693 270,169

fian : fhosuiluausim RCL

A3 14 T05UMITTINVRT MUY SOC (tanuily USD)

YEAR 01 Q2 03 Q4
2003 33,030,000 34,200,000 36,585,000 38,160,000
2004 38,198,174 45,254,165 53,442,599 56,883,483
2005 53,445,290 58,360,757 59,568,795 50,154,426
2006 50,933,070 52,004,093 54,344,475 54 503,145
2007 52,382,849 53,537,504

1 : enuralszneumsnelasinans v RCL

A3 15 HARAAYEILT MUY SOC (taaiifu Million TEU-Mile)
YEAR Q1 Q2 Q3 Q4

2003 10.980 26.476 39.194 39.165

2004 9.403 42.250 98.418 104.042

2005 118.475 130.455 139.263 70.870

2006 88.168 79.972 86.696 83.657

2007 41.437 31.932
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M99 16 wananueIaeauiEe RCL (taauilu Million TEU-Mile)

YEAR Q1 Q2 Q3 Q4
2003 49.835 79.471 105.069 106.427
2004 78.207 147.364 259.362 274.810
2005 270.537 297.405 314.753 180.016
2006 192.146 177.162 191.052 185.377
2007 135.848 115.005
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{ 1 a o o
5N 17 wamsUseananmisiiees 1aeds Maximum Likelihood Ve9uUU31909 The

Inefficiency Effect Model for Panel Data

Variable Parameter coefficient | standard-error t-ratio
Constant B -16.164 1.136 -14.226*
X, By 5.425 0.593 9.155*
X, B, -2.065 0.495 -4.168*
X B -0.002 0.629 -0.002
X, B 4.205 0.554 7.586*
(x,)? Bs -0.646 0.226 -2.852*
X, X, B 0.809 0.215 3.754*
X, X P -0.648 0.648 -1.000
X, X, B 0.624 0.253 2.462*
(x,)? B -0.141 0.027 -5.201*
X, Xy B -0.033 0.145 -0.227
X, X, fu -0.494 0.128 -3.867*
(x5)? B 0.568 0.526 1.081
X3 X, B 0.186 0.258 0.720
(x,)? B -0.864 0.108 -8.002*
Constant  [Jo 0.908 0.122 7.463*
Z, 0, -0.002 0.001 -4.378*
zZ, 0, 0.001 0.000 3.837*
Z, oA -0.406 0.069 -5.846*
zZ, 0, 0.000 0.000 -1.188
o’ =0 +ot 0.089405479 0.005 17.254*
y=0'10 0.99999999| 0.00000008| 11,872,534*
ot 0.089405478
o 0.000000001
log likelihood function 64.651

*A1 t-ratio NUWBAAY B 520D 5%

A1 : 91nMIAIUIUV411/50A5Y Frontier V.4.1



61
a A T a a a
msnagevaNydgiumslifinansznunnanulifidszansmmnswaama
madaluuuudiasy
f1 Sigma-Squared ABHATINVDIANNUITUTIUTZTHINMANUATIANTOUTDINGN
FEUINANUANANAOUNMIUTLANTAINMMTNEN HATANNAAANADULNA 130
2 2 2 1 d'lllQ) ~ a1 Y 1 A [ 1
o? =2 + o2 MmN lannaINn 17 JAUMNY 0.089405479 11azA1 Gamma ADAAGIUVO
anunlsdsrvveimanuaaiamasunialszaninmumswaatazanuulslsiusiy vse
2 2 A2 A o o & A
Y=g,/ Faamau 099999999 AU UAIN N TUTINYBIANNAIIAAADUVD
YseANEMUMIHAe 130 o2 UAUMNY 0.089405478 tazmnnuLilsliiuvesnnu
A a A 2 A [ Y [ 1 . . . A 9
amanaaulnd ¥io o IAUNMIAY 0.0000000001 §2UA1 Log Likelihood Function 18910
MIAIUUAWNNY 64.651 H9921101 19 1UMTAIUIMAT Likelihood — Ratio Test %30
LR-Test of the one side error MuUATUYATIUN THANTENUBWTHBILIINNITIA
A A Aa a [ I
UsZANTNWAMIHAAMINALA 1D Gamma NN 0 IaeazlumsnaasULUUNIUAY)
11199910 Gamma NANWINANUTDNINY 0 1AUD
AIAIUIUAT Likelihood — Ratio Test ﬁ%’ﬂ LR — Test of the one side error @1115091
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(OLS) alauminy 25.871 ¥1aUeonaea1 Log Likelihood Function Y0435m3ssunam
Y v
DY Maximum Likelihood Estimator (MLE) 91n1u39gaiade (-2) @eanmsaiuimlam

91191 77.560

Log Likelihood Function from OLS = 25.871

Log Likelihood Function from MLE = 64.651
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aglnamsnagevannAgiy © nansznuduiteunanmsnalszanimumanaiiams
=)
wan
v ¥ = a a o 1 A v o o Y o A O =
A YnlgersauyaguvaneglitisdAgyAes A UANIADIU 95% na1dne Tu
a Yo [ A = Aa A a A
nIzIUMINAA lasuransznusuilosanay lilldssaninmmanaiinnie

) ' Y
‘HiJ1fJﬂ’Nll’JWﬂ’JWllﬂﬁTﬂLﬂﬁﬂum@ﬂﬂi%ﬁ‘ﬂ‘ﬁﬂWWﬂﬁNﬁ@ﬁlﬂﬂﬁuﬁnﬂﬂﬁ’)miwﬁ’ﬁﬁﬂiﬂ

o 9 a a Y
il lunseFuemsnan la



62

a J =]
NIFAUAINTHANANIIANH

msdszanam Marginal Output Elasticity, Return to Scale (RTS), Rate of

Technical Progress (RTP) #taz Marginal Effect

o a =y o
91nMIUTNUTINFUMITHANAI87F Maximum Likelihood Estimator (MLE) ¥1114
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Marginal Output Elasticity Marginal Effect
Operating Business & Operating Business &
Period Depreciation RTS RTP Depreciation
Cost Admin.Cost Cost Admin.Cost
(X1 (X2) (X3) (X1 (X2) (X3)
-0.02301 0.25578* 0.66113 0.96482* -0.07627 7.69808* 33.41264
2003/Q1 0.89391
(0.38904) (0.06504) (0.36899) (0.22071) (1.28968) (1.95758) (18.6484)
0.19497 0.16782%* 0.57961 0.83707* 0.73152 5.35567* 34.17967
2003/Q2 0.94241
(0.33667) (0.06257) (0.30135) (0.19104) (1.26314) (1.99675) (17.77038)
0.38341 0.11049 0.54533* 0.67267* 1.56924 3.03344 36.77837*
2003/Q3 1.03923
(0.31594) (0.06777) (0.25226) (0.17321) (1.29309) (1.86062) (17.01322)
0.09037 0.20658* 0.67812 0.74561%* 0.37022 6.52508* 43.60366
2003/Q4 0.97507
(0.38619) (0.06666) (0.36665) (0.20592) (1.58205) (2.10570) (23.57601)
0.13797 0.13630* 0.70956 0.47062* 0.54666 4.64242% 44.09435
2004/Q1 0.98383
(0.38933) (0.06386) (0.40804) (0.19034) (1.54257) (2.17512) (25.3570)
0.26136 0.09607 0.61202 0.40164* 1.06544 3.40633 41.66558
2004/Q2 0.96945
(0.33574) (0.05908) (0.32779) (0.16627) (1.36867) (2.09466) (22.3154)
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Marginal Output Elasticity Marginal Effect
Operating Business & Operating Business &
Period Depreciation RTS RTP Depreciation
Cost Admin.Cost Cost Admin.Cost
(X1 (X2) (X3) (X1 (X2) (X3)
0.21061 0.12135%* 0.60346 0.38791%* 0.89572 4.63951% 44.33584
2004/Q3 0.93542
(0.33225) (0.05515) (0.3178) (0.16552) (1.41306) (2.10852) (23.34869)
-0.02287 0.24285%* 0.64488 0.41369%* -0.09466 8.93243* 49.73384
2004/Q4 0.86487
(0.36256) (0.05372) (0.33065) (0.18373) (1.50093) (1.97603) (25.50026)
0.1204 0.14654* 0.64771 0.14803 0.47303 5.18613* 47.40151
2005/Q1 0.91465
(0.35174) (0.05228) (0.34421) (0.16489) (1.38194) (1.85033) (25.19049)
0.3371 0.07959 0.51569* 0.03762 1.34702 2.66523 41.79012*
2005/Q2 0.93237
(0.28493) (0.05023) (0.23441) (0.13421) (1.13856) (1.68201) (18.996)
0.27129 0.10260%* 0.52393* 0.04318 1.11705 3.76960* 44.16195*
2005/Q3 0.89782
(0.28794) (0.04707) (0.24257) (0.13674) (1.18563) (1.7296) (20.44607)
0.09599 0.16818* 0.63408* 0.05621 0.37526 5.71837* 49.37736*
2005/Q4 0.89826
(0.3459) (0.05026) (0.32288) (0.16076) (1.35224) (1.70893) (25.14316)
0.11833 0.13698* 0.60749 -0.10928 0.42937 4.84050%* 45.84465
2006/Q1 0.8628
(0.32696) (0.04575) (0.31233) (0.14945) (1.18644) (1.61652) (23.5698)
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Marginal Output Elasticity Marginal Effect
Operating Business & Operating Business &
Period Depreciation RTS RTP Depreciation
Cost Admin.Cost Cost Admin.Cost
(X1 (X2) (X3) (X1 (X2) (X3)

0.33298 0.06067 0.49631* -0.20913 1.1678 1.96318 38.22344%*
2006/Q2 0.88996

(0.27153) (0.04626) (0.22764) (0.12518) (0.95227) (1.49693) (17.53183)

0.2447 0.10450%* 0.49280* -0.19775 0.86246 3.55144* 39.61439%*

2006/Q3 0.84199

(0.27071) (0.04136) (0.22157) (0.12697) (0.95413) (1.40558) (17.81133)

-0.02044 0.20428* 0.58048* -0.11502 -0.06944 7.57190%* 44.44467*
2006/Q4 0.76432

(0.31635) (0.03809) (0.28776) (0.15026) (1.07454) (1.41194) (22.03224)

0.01926 0.15986* 0.5874 -0.26893 0.06353 6.16389%* 43.78823
2007/Q1 0.76652

(0.31417) (0.03798) (0.30508) (0.14631) (1.03628) (1.46427) (22.74221)

0.26621 0.07601 0.48188* -0.39428* 0.93019 2.73062 40.28107*
2007/Q2 0.8241

(0.26291) (0.04127) (0.22304) (0.12384) (0.91866) (1.48242) (18.64477)

AVERAGE 0.16566** 0.53381%** 0.69947%* 0.49997%** 5.73808%** 41.83392**

*anlszanunIniiediny o 52A 5%

1 s
NI zINaMINIedAY o 52AY 5% 1M

ATV
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Marginal Output Elasticity Marginal Effect
Operating Business & Operating Business &
Period Depreciation RTS RTP Depreciation
Cost Admin.Cost Cost Admin.Cost
(X1 (X2) (X3) (X1 (X2) (X3)
-0.3353 0.41471%* -0.22455 1.57046* -0.96458 75.28178%* -16.34993

2003/Q1 -0.14514

(0.37054) (0.09101) (0.30788) (0.25854) (1.06595) (16.52027) (22.41679)

-0.20916 0.35260%* -0.26147 1.48596* -0.58688 62.42634* -18.56828
2003/Q2 -0.11803

(0.35923) (0.08545) (0.32478) (0.2453) (1.00795) (15.12891) (23.06461)

0.36913%* 0.15254* -0.13539 0.99727* 1.21383* 11.16974%* -10.75799
2003/Q3 0.38628

(0.18649) (0.05464) (0.25623) (0.14121) (0.61325) (4.00086) (20.36041)

0.22237 0.20999* -0.06327 0.99177* 0.71156 14.96335%* -4.89224
2003/Q4 0.36909

(0.18615) (0.05357) (0.2075) (0.15032) (0.59566) (3.81703) (16.04477)

-0.30555 0.31594* 0.05919 1.06907* -0.89606 46.90766* 3.87822
2004/Q1 0.06958

(0.28845) (0.05032) (0.15742) (0.21422) (0.84592) (7.47105) (10.31474)

-0.18415 0.25759* 0.02083 0.99780%* -0.73794 52.25981* 1.86476
2004/Q2 0.09427

(0.26884) (0.04752) (0.15968) (0.20125) (1.07732) (9.64021) (14.29733)
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Marginal Output Elasticity Marginal Effect
Operating Business & Operating Business &
Period Depreciation RTS RTP Depreciation
Cost Admin.Cost Cost Admin.Cost
(X1 (X2) (X3) (X1 (X2) (X3)

-0.24184 0.26901%* 0.19286 0.91462%* -0.8861 39.46410% 14.57799
2004/Q3 0.22003

(0.26821) (0.0348) (0.16462) (0.19599) (0.98272) (5.10577) (12.44379)

-0.39276 0.32981* 0.26368 0.92093* -1.40049 47.08377* 19.39648
2004/Q4 0.20072

(0.29902) (0.03627) (0.19645) (0.21033) (1.06623) (5.17756) (14.45153)

-0.38426 0.36385%* 0.02172 0.74682%* -1.1272 53.23700* 1.72674
2005/Q1 0.00131

(0.2691) (0.05615) (0.14837) (0.20456) (0.78941) (8.21582) (11.79365)

-0.26573 0.30779%* -0.01753 0.68362%* -0.99551 57.51530%* -1.77963
2005/Q2 0.02453

(0.25245) (0.05188) (0.16142) (0.19349) (0.94576) (9.69424) (16.38623)

-0.17927 0.29172%* 0.03592 0.54652%* -0.57306 34.11248* 3.15019
2005/Q3 0.14836

(0.21116) (0.04314) (0.13228) (0.16950) (0.67498) (5.04471) (11.60006)

-0.35554 0.36274* 0.10769 0.57335%* -1.10378 42.24686* 9.17158
2005/Q4 0.11489

(0.23788) (0.04783) (0.10996) (0.18499) (0.73848) (5.57057) (9.36483)

-0.58199 0.37768%* 0.27228 0.52312%* -1.52946 49.31391* 17.46201
2006/Q1 0.06797

(0.3035) (0.04054) (0.19506) (0.21199) (0.7976) (5.29374) (12.51007)
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Marginal Output Elasticity Marginal Effect
Business & Business &
Period Operating Cost Depreciation RTS RTP Operating Cost Depreciation
Admin.Cost Admin.Cost
(X1) (X2) (X3) (X1) (X2) (X3)
-0.46893 0.32470%* 0.23385 0.46635%* -1.19837 41.22917* 14.58450
2006/Q2 0.08963
(0.27967) (0.03689) (0.17674) (0.20040) (0.71470) (4.68356) (11.02271)
-0.57584 0.36554* 0.29424 0.46912%* -1.62507 50.83774* 20.08083
2006/Q3 0.08394
(0.30404) (0.03824) (0.20916) (0.20983) (0.85803) (5.31820) (14.27463)
-0.73394* 0.43108* 0.36477 0.48869* -2.01095* 58.20671%* 24.16988
2006/Q4 0.06191
(0.33962) (0.04355) (0.25055) (0.22515) (0.93055) (5.88061) (16.60188)
-0.37330 0.33587* 0.10728 0.18244 -1.05746 39.91619% 9.28624
2007/Q1 0.06986
(0.21971) (0.04534) (0.11418) (0.17807) (0.62239) (5.38859) (9.88271)
-0.25419 0.28077* 0.06543 0.12751 -0.70485 32.66289* 5.54376
2007/Q2 0.09201
(0.20048) (0.04162) (0.12478) (0.16908) (0.55591) (4.84152) (10.57258)
AVERAGE 0.36913%** 0.31911** 0.68824** 0.84034** 1.21383** 44.93527**
sanlszinmums ninTed iy o s5Ry 5%
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Marginal Output Elasticity Marginal Effect
Operating Business & Operating Business &
Period Depreciation RTS RTP Depreciation
Cost Admin.Cost Cost Admin.Cost
(X1) (X2) (X3) (X1) (X2) (X3)

0.47728* 0.14359%* 0.16948 0.82141%* 1.19239%* 3.22866* 9.01902
2003/Q1 0.26345

(0.17171) (0.06072) (0.09373) (0.13006) (0.42899) (1.36527) (4.98795)

0.70711%* 0.03621 0.09081 0.70803* 2.61014* 1.20286* 7.14004
2003/Q2 0.27804

(0.14054) (0.05804) (0.13327) (0.10337) (0.51876) (1.92828) (10.47842)

0.88748%* -0.01761 0.13673 0.50379%* 3.30275%* -0.39737* 10.96893
2003/Q3 0.33554

(0.18028) (0.06953) (0.14372) (0.10297) (0.6709) (1.56939) (11.52934)

0.84437* -0.00541 0.16713 0.46940%* 3.05340* -0.11862 13.02836
2003/Q4 0.33536

(0.18497) (0.06821) (0.12653) (0.10476) (0.66888) (1.49592) (9.86341)

0.42447%* 0.09745%* 0.32842* 0.40406* 1.26465% 2.63604* 20.41436*
2004/Q1 0.28345

(0.20484) (0.04686) (0.09578) (0.11919) (0.61028) (1.26766) (5.95334)

0.64949%* -0.00614 0.24834* 0.30391* 2.70156* -0.23202 21.55142*
2004/Q2 0.29723

(0.16524) (0.04968) (0.0669) (0.09551) (0.6873) (1.87605) (5.80534)
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Marginal Output Elasticity Marginal Effect
Operating Business & Operating Business &
Period Depreciation RTS RTP Depreciation
Cost Admin.Cost Cost Admin.Cost
(X1 (X2) (X3) X1 (X2) (X3)

0.72431* -0.01792 0.34121* 0.14483* 2.83643% -0.43646 27.81496*
2004/Q3 0.3492

(0.22800) (0.06266) (0.10876) (0.11171) (0.89285) (1.52626) (8.86602)

0.67689* -0.00232 0.37035%* 0.12232 2.61007* -0.05553 29.72657*
2004/Q4 0.34831

(0.23881) (0.06197) (0.12286) (0.11572) (0.92084) (1.48638) (9.86158)

0.40215 0.08136 0.36955%* 0.07101 1.25876 2.31493 25.92936%*

2005/Q1 0.28435

(0.21794) (0.04276) (0.12797) (0.11140) (0.68217) (1.21653) (8.97929)

0.62432* -0.01994 0.28857* -0.02107 2.54968* -0.74036 26.41817*
2005/Q2 0.29765

(0.18130) (0.04749) (0.09535) (0.09279) (0.74043) (1.76297) (8.72945)

0.92277* -0.09793 0.25052 -0.26083* 3.57472% -2.15292 23.40885
2005/Q3 0.35846

(0.22805) (0.06657) (0.13779) (0.10417) (0.88346) (1.46357) (12.87483)

0.87274* -0.08023 0.27883* -0.27594* 3.06498* -1.59907 23.61910*
2005/Q4 0.35711

(0.23406) (0.06555) (0.13530) (0.10643) (0.82200) (1.3064) (11.46117)

0.48270%* 0.05268 0.29206* -0.23310* 1.40686* 1.38184 22.03911*
2006/Q1 0.27581

(0.19379) (0.04219) (0.11489) (0.09740) (0.56480) (1.10675) (8.66974)
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Marginal Output Elasticity Marginal Effect
Business & Business &
Period Operating Cost Depreciation RTS RTP Operating Cost Depreciation
Admin.Cost Admin.Cost
(X1) (X2) (X3) (X1) (X2) (X3)
0.70289* -0.04706 0.21050 -0.31972* 2.65108%* -1.59749 20.55658
2006/Q2 0.28878
(0.17092) (0.04775) (0.12187) (0.08887) (0.64464) (1.62075) (11.90067)
0.54413* -0.00878 0.43687* -0.34326* 1.93237* -0.23880 35.50538%*
2006/Q3 0.32407
(0.25623) (0.05451) (0.18382) (0.11622) (0.90997) (1.48177) (14.93947)
0.49224 0.01037 0.46464* -0.35328%* 1.61984 0.26129 34.99158%*
2006/Q4 0.32242
(0.26807) (0.05383) (0.20079) (0.12053) (0.88216) (1.35716) (15.12154)
0.35873 0.05790 0.45048* -0.43424%* 0.90164 1.30971 27.93561%*
2007/Q1 0.28904
(0.25586) (0.04487) (0.19604) (0.11916) (0.64309) (1.01495) (12.15682)
0.57752% -0.04073 0.36850* -0.51694* 2.01272%* -1.27752 31.68581%*
2007/Q2 0.30176
(0.22299) (0.05150) (0.15890) (0.10949) (0.77714) (1.61536) (13.66315)
AVERAGE 0.67457** 0.12052* 0.35315** 1.14824*+ 0.03381** 2.45092+x* 2.93235+x 27.30262+*
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Marginal Output Elasticity Marginal Effect
Business & Business &
Period Operating Cost Depreciation RTS RTP Operating Cost Depreciation
Admin.Cost Admin.Cost
(X1 (X2) (X3) (X1) (X2) (X3)

2.55347* -0.96413* -0.27761 0.33854 2.22468%* -10.67711 -2.94357
2003/Q1 1.31174

(0.26915) (0.20590) (0.29537) (0.17946) (0.23450) (2.28026) (3.13189)

2.55303* -0.95266* -0.31019 0.28677 3.35359* -15.77278 -5.24494
2003/Q2 1.29017

(0.28251) (0.20094) (0.31746) (0.18102) (0.37109) (3.32685) (5.36792)

2.71672%* -1.00096* -0.34425 0.13730 4.49518%* -16.96287* -7.69586
2003/Q3 1.37151

(0.32636) (0.20465) (0.35269) (0.20033) (0.54001) (3.46816) (7.88446)

2.59144%* -0.95767* -0.33549 0.16306 4.18512%* -18.20029* -7.43851
2003/Q4 1.29829

(0.30419) (0.19831) (0.34059) (0.18909) (0.49125) (3.76880) (7.55169)

2.64807* -1.02651* -0.32325 -0.11417 3.19351* -16.26315%* -5.44142
2004/Q1 1.29831

(0.31808) (0.21290) (0.32934) (0.21292) (0.38359) (3.37309) (5.54390)

2.77443%* -1.04361* -0.38912 -0.23938 5.73927* -23.36635%* -12.34246
2004/Q2 1.34170

(0.36809) (0.20880) (0.39154) (0.22942) (0.76143) (4.67509) (12.41921)
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Marginal Output Elasticity Marginal Effect
Business & Business &
Period Operating Cost Depreciation RTS RTP Operating Cost Depreciation
Admin.Cost Admin.Cost
(X1) (X2) (X3) (X1) (X2) (X3)

2.68551* -0.98783* -0.45439 -0.22424 9.09760* -40.10656* -25.90669
2004/Q3 1.24328

(0.37872) (0.19569) (0.44092) (0.22405) (1.28298) (7.94509) (25.13872)

2.36052% -1.02088* 0.17348 -0.17559 8.37758* -42.00763* 6.00683
2004/Q4 1.51312

(0.25470) (0.24270) (0.28197) (0.20806) (0.90394) (9.98680) (9.76324)

2.52050%* -1.05013* -0.11965 -0.40163 9.11658* -52.91399%* -5.55061
2005/Q1 1.35072

(0.27445) (0.22972) (0.23235) (0.22233) (0.99269) (11.57521) (10.77864)

2.31936%* -0.92706* -0.15777 -0.36660 7.26273* -41.94949%* -7.24107
2005/Q2 1.23454

(0.25317) (0.20147) (0.23603) (0.19930) (0.79277) (9.11651) (10.83282)

2.30693* -0.95469%* -0.05939 -0.39508 7.83610% -46.37283* -2.69243
2005/Q3 1.29285

(0.23962) (0.21354) (0.20912) (0.20264) (0.81394) (10.37264) (9.48047)

2.49900* -1.04755* -0.00693 -0.53674* 5.04640* -24.25150* -0.17504
2005/Q4 1.44452

(0.27997) (0.23227) (0.21383) (0.22766) (0.56536) (5.37720) (5.40034)

2.38566%* -1.03086* -0.01189 -0.62900* 5.07333* -32.10045* -0.32810
2006/Q1 1.34291

(0.26437) (0.23267) (0.22407) (0.22928) (0.56221) (7.24524) (6.18259)
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Marginal Output Elasticity Marginal Effect
Business & Business &
Period Operating Cost Depreciation RTS RTP Operating Cost Depreciation
Admin.Cost Admin.Cost
(X1) (X2) (X3) (X1) (X2) (X3)
2.35574* -1.00191* -0.05994 -0.63905* 4.37168% -27.96693* -1.54452
2006/Q2 1.29389
(0.26298) (0.22350) (0.22025) (0.22575) (0.48803) (6.23864) (5.67510)
2.40580% -1.00065* -0.09619 -0.70609* 4.47188% -25.21817* -2.63901
2006/Q3 1.30896
(0.28180) (0.21831) (0.22633) (0.23089) (0.52381) (5.50173) (6.20933)
2.30734%* -1.02935%* 0.11786 -0.69029%* 4.39119%* -27.75250%* 2.69405
2006/Q4 1.39584
(0.26661) (0.24086) (0.25946) (0.23200) (0.50739) (6.49391) (5.93094)
2.70887* -1.10504* -0.30538 -0.98353* 3.91492* -21.14618* -7.69891
2007/Q1 1.29845
(0.38169) (0.22622) (0.34700) (0.27987) (0.55163) (4.32901) (8.74835)
2.36409* -1.11087* 0.26465 -0.90693* 2.79332% -17.36847* 3.35709
2007/Q2 1.51788
(0.31901) (0.26779) (0.35746) (0.26191) (0.37693) (4.18694) (4.53444)
AVERAGE 2.50314+x* -1.01180** 1.49134%*+ -0.72738*x* 5.27470** -27.79985*x*

*anlszanumIniediny o 52A 5%

A o o o '

9
AN TZUIUNTNN EJ?hﬂﬂlu M IEAU 5% MUY

AU : 9IAMITATUIN
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2003 2004 2005 2006 2007
CONTAINER LINE AVERAGE | RANK
Ql Q2 Q3 Q4 Ql Q2 Q3 Q4 Q1 Q2 Q3 Q4 Ql Q2 Q3 Q4 Ql Q2
APL 0.86005 | 0.94218 | 0.99817 | 0.96966 | 0.85193 | 0.90387 | 0.95956 | 0.99457 | 0.90240 | 0.94892 | 0.98989 | 0.93695 | 0.91081 | 0.89231 | 0.92958 | 0.93650 | 0.93523 | 0.99297 0.93642 1
CSCL 0.95601 | 0.79864 | 0.84850 | 0.87788 | 0.78440 | 0.95897 | 0.93485 | 0.99973 | 0.87121 | 0.99996 | 0.89184 | 0.98290 | 0.84413 | 0.748381 | 0.89781 | 0.99281 | 0.97343 | 0.86923 0.90173 2
OOCL 0.71529 | 0.99616 | 0.99504 | 0.95261 | 0.73967 | 0.99966 | 0.94602 | 0.92630 | 0.77715 | 0.98986 | 0.98925 | 0.89772 | 0.78409 | 0.99068 | 0.91943 | 0.85807 | 0.71660 | 0.97934 0.89850 3
RCL 0.25228 | 0.36722 | 0.54519 | 0.45419 | 0.30248 | 0.59757 | 0.83523 | 0.97694 | 0.87847 | 0.67644 | 0.75900 | 0.57730 | 0.50330 | 0.42326 | 0.46282 | 0.46594 | 0.40552 | 0.33473 0.54544 4

y o & o
‘ﬁlﬂ : Naawmmmimmmﬁ’aﬂiﬂmmu Frontier V. 4.1
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MIWAAINIANIUATHYNaVeITanaussnvesmenAuse APL

Demand i Deseasonalized
Year Period Deseasonalized N Seasonal index
9 Demand Seasonal Index (average)
( (D) (moving average) | Demand (D, )
0
1 786,000 665,425 1.18 1.07
2 722,000 687,916 1.05 0.95
2002
3 714,000 751,000 710,408 1.01 0.95
4 778,000 746,500 732,900 1.06 1.07
5 794,000 742,000 755,391 1.05 1.07
6 678,000 750,500 777,883 0.87 0.95
2003
7 722,000 769,250 800,375 0.90 0.95
8 838,000 796,750 822,866 1.02 1.07
9 884,000 827,250 845,358 1.05 1.07
10 808,000 869,000 867,850 0.93 0.95
2004
11 836,000 910,750 890,341 0.94 0.95
12 1,058,000 939,750 912,833 1.16 1.07
13 998,000 965,500 935,325 1.07 1.07
14 926,000 975,250 957,816 0.97 0.95
2005
15 924,000 981,750 980,308 0.94 0.95
16 1,048,000 994,250 1,002,800 1.05 1.07
17 1,060,000 1,009,750 1,025,291 1.03 1.07
18 964,000 1,034,500 1,047,783 0.92 0.95
2006
19 1,010,000 1,061,500 1,070,275 0.94 0.95
20 1,160,000 1,089,500 1,092,766 1.06 1.07
21 1,164,000 1,119,250 1,115,258 1.04 1.07
22 1,084,000 1,147,575 1,137,750 0.95 0.95
2007
23 1,128,000 1,160,241 0.97 0.95
24 1,268,600 1,182,733 1.07 1.07
Intercept 642,933
Slope 22,492
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A o Ay ¥ 1w a £ ax . . . A Y ° ) i
AT 1NN 91 waawﬁ%”lﬂmﬂmsﬂizmmmﬁuﬂszﬁwﬂﬂﬂa‘ﬁ Bivariat Regression Lwaﬂlcvclumimmm Deseasonalized Demand (regression)

Regression Statistics

Multiple R

R Square
Adjusted R Square
Standard Error

0.98861808
0.977365708
0.976108248
20804.21029

Observations 20
ANOVA
Df SS MS F Significance F

Regression 1 3.36407E+11 3.36407E+11  777.2535144 2.92178E-16
Residual 18 7790672983  432815165.7
Total 19 3.44198E+11

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0%  Upper 95.0%
Intercept 642932.8383 11105.67652  57.89227132  6.58669E-22 619600.6778 666264.9989 619600.6778 666264.9989
X Variable 1 22491.67293 806.7526717  27.87926675  2.92178E-16 20796.74847 24186.5974  20796.74847 24186.5974
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Country 2003 2004 2005 2006 2007
China 100.00 93.53 90.01 86.82 83.09
Hong Kong 100.00 103.76 104.01 104.30 103.24
Thailand 100.00 96.79 92.57 88.15 85.53
Singapore 100.00 96.66 96.13 95.92 94.81

N1 World Bank, World Development Indicators, ERS Estimates, and ERS Baseline Regional Aggregations
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2003 US$:CNY 2004 US$:CNY 2005 US$:CNY 2006 US$:CNY 2007 US$:CNY
JAN 0.12092 | JAN 0.12096 | JAN 0.12097 | JAN 0.12419 | JAN 0.12846
FEB 0.12096 | FEB 0.12096 | FEB 0.12068 | FEB 0.12433 | FEB 0.12901
MAR 0.12096 | MAR 0.12096 | MAR 0.12097 | MAR 0.12474 | MAR 0.12925
APR 0.12096 | APR 0.12096 | APR 0.12068 | APR 0.12463 | APR 0.12934
MAY 0.12097 | MAY 0.12096 | MAY 0.12097 | MAY 0.12480 | MAY 0.13055
JUN 0.12096 | JUN 0.12097 | JUN 0.12068 | JUN 0.12490 | JUN 0.13115
AVERAGE 0.12096 | AVERAGE 0.12096 | AVERAGE 0.12083 | AVERAGE 0.12460 | AVERAGE 0.12963
JUL 0.12096 | JUL 0.12067 | JUL 0.12352 | JUL 0.12561
AUG 0.12096 | AUG 0.12097 | AUG 0.12337 | AUG 0.12544
SEP 0.12096 | SEP 0.12068 | SEP 0.12380 | SEP 0.12663
OCT 0.12097 | OCT 0.12097 | OCT 0.12353 | OCT 0.12659
NOV 0.12096 | NOV 0.12068 | NOV 0.12385 | NOV 0.12777
DEC 0.12097 | DEC 0.12097 | DEC 0.12382 | DEC 0.12791
AVERAGE 0.12096 | AVERAGE 0.12082 | AVERAGE 0.12365 | AVERAGE 0.12666

o { { v = ' o
sonswan)asun ldiudasman/aeuszyinasunans w5e Interbank Rate a1 Tugansveudon

A1 : MUV http://www.oanda.com/convert/classic
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Period
Container Lines y X X, X3 Xy Z, Z, Z, Z,
APL 2678.550 808.000 89.000 53.000 31 271,968 3,443 79 7.95
CSCL 1023.665 355.838 5.639 14.059 31 182,061 1,821 100 7.94
20031 OOCL 1580.767 632.737 70.304 29.705 31 184,781 3,360 55 8.30
RCL 49.835 57.200 4.500 4.700 31 36,413 1,011 36 10.06
APL 2712.609 723.000 85.000 46.000 32 271,968 3,443 79 7.95
CSCL 908.861 323.916 5.134 12.798 32 182,061 1,821 100 7.94
2003/Q2 OO0CL 1939.763 525.498 58.389 24.671 32 184,781 3,360 55 8.30
RCL 79.471 60.500 4.800 4.700 32 36,413 1,011 36 10.06
APL 3102.352 758.000 113.000 46.000 33 271,968 3,443 79 7.95
CSCL 1332.586 405.246 18.198 16.770 33 182,061 1,821 100 7.94
2008/Q3 OOCL 2264.454 608.481 100.326 28.227 33 184,781 3,360 55 8.30
RCL 105.069 63.500 6.200 4.700 33 36,413 1,011 36 10.06
APL 3600.850 879.000 114.000 56.000 34 271,968 3,443 79 7.95
CSCL 1500.913 469.057 21.063 19.411 34 182,061 1,821 100 7.94
2003/Q4 OOCL 2323.822 642.614 105.954 29.811 34 184,781 3,360 55 8.30
RCL 106.427 65.900 5.600 4.800 34 36,413 1,011 36 10.06
APL 3423.861 864.140 100.526 55.096 41 313,839 3,170 99 9.00
CSCL 1292.530 440.743 8.706 19.726 41 254,207 2,210 115 7.71
200401 OOCL 2263.075 759.586 83.659 36.408 41 219,779 3,381 65 7.75
RCL 78.207 64.849 4.936 4.646 41 40,731 1,018 40 10.95
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Period
Container Lines y X X, X3 Xy Z, Z, Z, Z,

APL 3290.222 807.111 92.794 48.330 42 313,839 3,170 99 9.00

CSCL 1607.591 401.168 7.924 17.955 42 254,207 2,210 115 7.71

20041z OOCL 2624.099 630.867 69.483 30.238 42 219,779 3,381 65 7.75
RCL 147.364 71.237 6.582 4.646 42 40,731 1,018 40 10.95

APL 3621.768 851.575 94.727 49.297 43 313,839 3,170 99 9.00

CSCL 1770.600 483.242 12.070 23.424 43 254,207 2,210 115 7.71

2004/Q3 OOCL 3066.295 783.009 125.883 37.615 43 219,779 3,381 65 7.75
RCL 259.362 76.561 6.388 4.549 43 40,731 1,018 40 10.95

APL 4621.821 1116.423 125.658 59.929 44 313,839 3,170 99 9.00

CSCL 1994.254 559.283 13.969 27.110 44 254,207 2,210 115 7.71

200404 OOCL 3188.715 826.958 132.949 39.726 44 219,779 3,381 65 7.75
RCL 274.810 77.432 6.679 7.937 44 40,731 1,018 40 10.95

APL 4150.687 1056.469 117.279 56.717 51 339,000 3,260 104 9.52

CSCL 1764.755 601.597 12.061 22.202 51 348,000 2,468 141 8.30

2005/Q1 OOCL 2847.760 909.801 100.092 40.586 51 232,536 3,577 65 8.08
RCL 270.537 74.797 5.369 5.832 51 52,069 1,211 43 10.21

APL 3895.081 974.758 116.317 48.065 52 339,000 3,260 104 9.52

CSCL 2051.384 547.567 10.978 20.208 52 348,000 2,468 141 8.30

2005/Q2 OO0CL 3085.752 755.579 83.125 33.706 52 232,536 3,577 65 8.08
RCL 297.405 94.977 6.572 6.480 52 52,069 1,211 43 10.21
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Period
Container Lines y X X, X3 Xy Z, Z, Z, Z,
APL 4132.388 1003.597 112.472 49.026 53 339,000 3,260 104 9.52
CSCL 2059.978 644.441 17.616 23.491 53 348,000 2,468 141 8.30
2005/Q3 OOCL 3318.442 856.618 150.947 35.514 53 232,536 3,577 65 8.08
RCL 314.753 92.663 6.480 6.943 53 52,069 1,211 43 10.21
APL 4641.238 1187.206 136.505 59.601 54 339,000 3,260 104 9.52
CSCL 2320.186 747.365 19.922 27.242 54 348,000 2,468 141 8.30
2005/Q4 OO0CL 3176.999 904.641 159.409 37.505 54 232,536 3,577 65 8.08
RCL 180.016 89.145 7.776 7.128 54 52,069 1,211 43 10.21
APL 4270.793 1176.938 120.859 56.593 61 359,340 3,208 112 9.45
CSCL 1962.950 746.939 15.033 30.608 61 398,974 2,642 151 9.01
200601 OOCL 2981.300 1022.908 113.656 39.508 61 276,817 4,012 69 7.61
RCL 192.146 90.354 6.171 6.964 61 53,550 1,245 43 11.00
APL 3693.667 1053.202 114.145 47.960 62 359,340 3,208 112 9.45
CSCL 1742.806 681.963 13.726 27.945 62 398,974 2,642 151 9.01
2006/Qz OOCL 3204.138 849.527 94.392 32.811 62 276,817 4,012 69 7.61
RCL 177.162 95.466 6.347 6.876 62 53,550 1,245 43 11.00
APL 4009.583 1137.611 117.982 49.878 63 359,340 3,208 112 9.45
CSCL 2135.491 756.702 15.355 31.291 63 398,974 2,642 151 9.01
2006/Q3 OO0CL 3664.015 1031.730 134.788 45.083 63 276,817 4,012 69 7.61
RCL 191.052 102.783 7.581 6.964 63 53,550 1,245 43 11.00
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Period
Container Lines y X X, X3 Xy Z, Z, Z, Z,
APL 4479.904 1318.900 120.859 58.511 64 359,340 3,208 112 9.45
CSCL 2405.237 877.837 17.813 36.300 64 398,974 2,642 151 9.01
2006/Q4 OOCL 3585.564 1089.588 142.347 47.611 64 276,817 4,012 69 7.61
RCL 185.377 97.406 6.876 8.110 64 53,550 1,245 43 11.00
APL 4240.608 1285.624 109.980 56.886 71 387,307 3,282 118 9.67
CSCL 2455.852 866.949 20.665 28.372 71 427,107 2,773 154 9.02
2007/Q1 OO0CL 3034.409 1207.278 134.142 48.932 71 320,995 4,224 76 7.85
RCL 135.848 93.997 7.099 5.388 71 55,630 1,236 45 11.47
APL 4121.200 1179.436 114.720 49.301 72 387,307 3,282 118 9.67
CSCL 2180.429 786.332 18.743 25.734 72 427,107 2,773 154 9.02
2007102 OOCL 3494.248 1002.621 111.403 40.637 72 320,995 4,224 76 7.85
RCL 115.005 97.333 7.356 9.066 72 55,630 1,236 45 11.47
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