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The Graduate School of Maritime Industrial
Studies Korea Maritime University

Abstract

Since the opening of Jaseongdae Port, which is Korea's first
"container—exclusive" port, Busan Port has handled over 90% of the nation's
container cargoes. As such, it has been a driving force for the nation's economic
development and has become the logistics hub of Northeast Asia, boasting the 5th
container cargo handling capacity.

Amid the rapidly changing environment, such as the excess of port mounting
capacity, challenges posed by other competitor ports, and the need to excel, Busan
Port has carried out a number of measures to secure its position as the logistics
hub of Northeast Asia. New Port has been constructed in an attempt to enhance
the freight handling capacity through the synergy effect created with the existing
North Port. Since the launch of the New Port in January 2006, 3 berths were
constructed, and 30 berths in total are scheduled to be constructed by 2015.

However, unlike the initial expectations, the New Port is experiencing hardship in
securing freight volume, and the short—term prospect is not so bright.

Whether the initially expected synergy effect will be created and the mutual



development of the New Port and the North Port will be achieved or "a war of
attrition" to attract limited freight volume will be waged is in question.

Therefore, this research analyzes port allotment rate by estimating the port users'
responses under a number of conditions prior to the completion and operation of
the New Port. Through such effort, this paper purports to propose solutions that
enable appropriate allocation of the nation's resources following the port
development.

Regarding the research methodology, this dissertation uses Logit Model (LM), a

probability selection function, in determining the selection between the New Port
and the North Port. Also, this paper uses Stated Preference (SP) obtained through
the measurement of the expression of will, such as individual decision maker's
preference, opinion, and tendency toward respective options through the currently
non—existing virtual parameters. This feature will distinguish this research from the
existing ones.
Therefore, this research analyzes the currently non—existing variables through the
analysis of literature and existing researches. Through such analysis, 3
variables——port productivity, cargo—working charge, port facility (mounting area
scale, TGS)——are selected as the ultimate attribute variables. With such variables,
this study carries out research on the national and foreign shipping companies and
terminal operators that have offices in Busan Port whether they have intention to
transfer from the North Port to the New Port in accordance with the variation rate
of respective attribute value.

In general, as long as there is no absolute difference between variants, a working
cargo charge is the most decisive factor to call port. However, port productivity is
revealed to be the most effective variant among port users in this paper.

Therefore, to hold a competitive and dominant position or to be balanced in the
mutual development of ports, it is required for the North Port and the New Port to

make an utmost effort to raise and improve port productivity.
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o1 of — — 62 — 1,181 | 1804.8 — — — —

S A | 2,546,391 | 12.6| 2,723,733 7.0 2,862,209 51| 2,558,728 | A10.6 2,842,747 11.1

& £&9[| 1,514,528 | 14.4| 1,612,912 6.5 1,497,076 | A7.2| 1,415,199 | AbBS5 1,423,664 0.6
o % 9l 734,788 | 17.2 762,049 3.7 697,936 AB.4 672,149 N37 647,506 N3.7
= T & 779,740 11.8 850,863 9.1 799,140 AN6.1 743,050 ANT.0 776,158 4.5
= s ™ | 1,031,863 10.1| 1,110,821 7.7 1,365,133 229| 1,143,529 | A16.2 1,419,083 24.1
ol ol - - - - - - - - - -
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3 A 745,544 | 54.9 976,321 31.0 1,098,615 12.5| 1,144,650 4.2 1,250,132 9.2
Al mol| 443241 453 605,524 | 36.6 663,335 95 559,261 0.9 780,525 | 16.6
ﬁ 2 9] 222,967 | 34.9 286,534 | 285 310,235 8.3 299,439 | A35 367,504 | 227
S| |+ & | 220274] 57.6 318,990 | 44.8 353,100 107 369,822 4.7 413,021 117
=| [ &= 302,303 | 71.6 370,797 | 227 435,280 | 17.4 475,389 9.2 469,607 | A1.2
o ot - - - - - - - - - -
B 533.285| 6.1 549,872| 3.1 577,322 5.0 548,063 | A5.1 531,276 | 231
T =2 326988| ALl 318,301 | A2.7 319,509 0.4 295916 | A7.4 294,620 204
AN IEET 141,172 9.3 147,014 | 4.1 144,730 ~1.6 145,277 0.4 145128 | £0.1
CINEr 185,816 | A7.8 171,287| ~7.8 174,779 2.0 150,639 | ~A13.8 149,462 | £0.8
=| [ & A 206,297 | 20.1 231,571 12.3 257,813 113 252,147 | £2.2 236,656 | A6.1
o ot - - - - - - - - - -
B A | 2,699,808 23| 2873564 64| 2718825| A54| 2778859 | 231 2,807,850 1.0
2 ~zo] 1,614808] 31| 1,680103] 4.0 1,645,198 A21| 1,736754| 255 1,800,420 3.7
BH | 2~ ¢ 822,612 0.6 871,297 5.9 861,587 | Al.1 916,910 267 962,844 5.0
g2 | & | 792286 59 808,806 2.1 783,611 A31 819,844 | 243 837,576 2.2
=| | &5 963,180 | A6.4| 1,088,467 | 13.0 989,693 | A9.1| 1,014,233| 195 1,001,154 | A1.3
o1 of 121,730 | 175.6 104,994 [ A3.7 83,934| A20.1 27,872| 100.0 6,276 | A775
¥ Port—MIS &t=(%He|  TEU, %)
AZ 2007 FAkE ZEH OBl EAME] B S, FAUFTISAL 2008
(2) B3 £9A g
52 FF9 FFFAd wEt 3FF FHE 0 H 7 H) o]
AEHUEE 932 A= HH oY AEHAILIAL diFEF T TOCRFE
Qs Qe TOCRFEPAL 22 7E YR Fe 4oz AMgsln e
718 BHeA} Bo 2 o] B 4 Qo
B BRG] lolA wdel A} ©del £9AE TAs 98k TOC
FEo AeoE SABATL BEE ST ot GPAA FRcME 2AHY
HE FFE0] 9 st PHOHALGHNEY +PFH= HAE o] FL Ut

_14_



<E 2-11> BAE 28 AHO|H MdSEF A ==& (‘08.9&%l)
HNEESF A} FEoigt
RHACH S| X EEO0IL(F) S X[2(100%)
2HE2(25%), (F)&HZ(24.95%),
Al (F)AMchZE|o| Ol CHEHE2(37.78%),

SEAM(9.01%)2AAA(3.26%)
BICT (B AIBH2 (50%). MEH50%))
Ztat

=il BICT, BGCT BGCT(8|%|2(50%). CHEHES(50%))

_ O

SEUH(65%), AH2RI(30%)
OT i—= ’ — ’
Alzto SEFMZHO[HEDL(F) A (5%)
S ot Sote{n|d (F) HOIMEIAI(60%), ZE(40%)
ZH R SHEl 5H7I5H 2 atxIsH2(100%)
A= - EAtsObZ AL LHEXIZ 2008.9
<E 2-12> 2M8 TOCRET 2¥A F53g ("08.9%x)
TOCERS 24 T g
SURTE | FMESADE20(F) M2H(50%)SF(50%)
(F)8t71(45.67%), CHEHES2(36.02%)
= HAIAIE = 9 of (= = P ’
3RT FaeF2ICE) £7(18.31%)
155 FUSMEER2A(F) =M (54%), SL(46%)
T-18= SIERF) SZ52(100%)
725 AFE2(F) AFE2(100%)
ZRZoteE (F)S7 SZX(100%)

Az - FLreaksA EXE

el

M
)
S
S
o3
©
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(3) 718X A}

B ubRE(TOCHS) o Arol i EEndel 7|galn sle AAEe) dge

shelet 2T}

<E 2-13> =8 7|gA[HE (2008.9 Bx)
Sl 7] & M AL

s, 128432/, HAMBURG-SUD, KYOWA LINE, GREATER BALIHAIL T.S
LINE, SM3|&(CNC), C&LINE, MOL, CCNI, MEZIALZ CMA-CGM(ANL),
12 0{[0|M A|(Maruba), APL, HAPAG-LLOYD, Zt=4tM, S5, sHElsle, &
CHAHM, SOt

25l e, 2F5|2(SPIC, SAMUDELA, SEACON), STX, EZ24atM, SHCHAM
OfsH2,

TR, SAESE2S([EASAE), T.S. LINE, MOL, CMA-CGM(ANL), WAN
DPCT |HAIL, Of[t{12l, Hatssu Marine, Italia, SITC, <2ZF3H&(SPIC, SAMUDELA,
SEACON), RCL, HAPAG-LLOYD, OOCL, &=4M, K-Line, CO-HEUNG
o2, SolfsfR(FESCO), SAIAMMISC), SAIMEL MOL, HA3, MEZIA
= NYK, TSK Line, APL, HAPAG-LLOYD, OOCL, st¥I5l{2, SCiArM

Soll5H &(FESCO), Sinotrans C.L, Sinotrans Jiangsuy, CMA-CGM(ANL), YANG
BGCT |MING, ISAA=(AAL, Star Shipping, Bengal Tiger Line), =252, MSC, COSCO
(2 dsle)

SO0}sl &(SCI), HAMBURG-SUD, KYOWA LINE, GREATER BALIHAI, CCNI, 2
BICT |Zs|2(SPIC, SAMUDELA, SEACON), SISCO(# 0|2|&), APL, STX,
HAPAG-LLOYD, K-Line, PIL, 3t&I5|2, S05H&, COSCO(RAGS)

32T |HY6l2, dMEsi2, S8, S0IeiE, CO-HEUNG

SAMESREEASHE), SEIMEHTASMAN, SWIRE SHIPPING), £25l&, HME
SRS I ZIAH Tl AMSHAR2(FETRANS(2)), ISAAH2(AAL, Star Shipping, Bengal Tiger
Line), STX, 8120IE{LHA{<t, 5AI MEHCHAOYANG LINE)

SYoll 2, SLSE2E(EASHE), TR0, C&LINE, HFsH2, Sinotrans C.L,
4825 |Sinotrans Jiangsu, MCL, ZE=Z&MM, EfHAM, Z0I2X|AEIA(Sakhalin), CO
-HEUNG
155 |Saa

HBCT

Olo

UTC

PECT

, dadd
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a
—

2) A&

[
ok

93

el

%

Ho

(DAY A 434

Algh2 20061 1€ 344 7o) s A dlo EFH2 238HTEUR o]

o] Ay olyFE-FEe] MFH vusty E of @2 vjgoltt. ol I A
HErde E&27|HTbe Y& vgolth E3 2007d 344 F7F NFHE 4l

o Agoly HYEFHL 579HTEUR A the] 143.6%< HEL st} 7
AA EF] 4.4%4 -‘%ﬂré}t# XWTH%—??M 2ol 25.5%%F A st k. o]
Zo] AR o]Foix|A Lkt & F
o a2y, 5 durRT XH7H | 2 & o]Fo] oA o]FojX|A] il 3l
4 L, 1—;1 ﬂ%ﬂ TFHA 0—‘% A,

ot

rlr
i
)
A

O

7 = 20032 | &2 | 20044 | 32 | 20054 | Z2 2006 zzt | 2007 | 32

8 A | 10407,800 | 10.1|11,491,968| 10.4|11,843,151| 3.1| 12,038786| 17| 13,261,484 | 10.2

szol| 6035003 93| 6594970 93| 6579.238| £02| 6803183| 34| 7.443750| 9.4

i 49| 3029020 11.0| 3.286361| 85| 3,309,202 07| 3429141| 36| 3752747 94
5 | [ %[ 3005983| 76) 3308609 101) 3270036 12| 3374042] 32| 3691,003) 94
B8 | 4251076| 94| 4791.942| 127| 5178798| 81| 5207.731| 06| 5811,167| 11.6

of of | 121,730| 175.6| 105,056 Al137|  85115( A190 27,872 | 2673 6,567 | A76.4

s 7 - - - - - - 237,710 2.0| 579168 | 143.6

20| - - - - - - 108658 1.6| 315935| 190.8

Nat| [ - - - - - - 51242 15| 162278 216.7
PNO| | £ = - - - - - - 57416| 17|  153,657| 167.6
B N - - - - - - 129,052 25|  263,233| 104.0

ol of - - - - - - - - - -

% Port—MIS &z=(Ehe| @ TEU, %)
A2 2007 EAE AHO|HSIEXE] L SEEH, BEAFOEZAL 2008
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St | IR Hl

2= JHEHAE | eh=dzio| | (MTEU/ | (MTEU/ | 0|23(%) Maj | SHETE

o) o) =T U)
KpAICH 1978 1262 900 35 3.9 4 240
AlACH 1991 900 960 286 29.8 3 320
20t 1997 500 270 346 128.1 3 90
Ztat 1998 1400 1200 880 73.3 4 300
ZERBHE 1998 600 340 358 105.3 2 170
Alztak 2002 826 650 481 74 4 216

AE ¢ Bel BRY BRSNS Yol ¥ FAWT, AITH|0|LIRTBEL 200310,

Aol FAH Ag eAA e} FREFS e o)

<E 2-16> BEM AlE MZEOE =38 & (2008.9&%H)
N A =
AM(25%), DPW(25%), SHEIEZ221(10.22%),
_ _ YA (9.28%), HAE2EHI%),
AlSHE EALA[SIOH(= = ’
(5.73%), 7|EH8.82%)
2—1CHA| x5 SIS (100%)
2—2CHA| SO AN BLHAM(100%)

| st= ol Zat FXEXIS[AH40%),
ZHS2(12.0%), B2{s{2(11.0%), TL(10%),
ZIM(10.0%), KCTC(10.0%), BPA(9%),
HME0|2(ZZH4%)

STX HRM(88.8%), E=4M(10.0%), S2LH0.1%),
MLAMHAANZ((FIEDEAM KCTC(0.1%), A244(0.15%),8H81=291(0.12%),
AERtAEO[HE DL (F)) CHRAA(0.1%), CHRIAI(0.1%),

R AHM(0.1%), FAEZSZH(0.08%)

2-3EHH | RARSHAISRAEO|LED I ()

2—4CHA|
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<E 2-18> 20074 2§ 7

AE|O|H TS F

$ — — 1O OO L= O
& Re | Aoy | ek | szet | e A
Me|E2s2HTEU)| 2,274,667 | 2,400,869 | 2,842,747 | 1,250,132 | 531,276 | 9,299,691
2=Z10/(m) 1,447 1,500 1,400 826 500 5,673
MHA(m*) 647,000 | 1,039,000 | 731,000 308,000 | 184,000 | 2,909,000
TEU/m 1,572 1,601 2,031 1,513 1,063 1,639
MY
TEU/m’ 3.5 2.3 3.9 4.1 2.9 3.2
@ AU A HE ANA
ol Aol AFALE HAAZ, Mu2AZOR TSI ot B FelAE
Mkl HAAZH(EAH A S M 2=A ko2 Astatgoh?) wid Gk ol
Hldon Frhstm glovt, SUHEELe WEY Zo| A gtk o] AL 37
A Hok 9Fe) FAAA g s AP, oYY ¥ T FuA4
2 29l el JsEEl 2ka @ Aol
<E 2-19> 20074 28 ZE|O|AMBET MEFQIAIZIO M2 SDHUAN
2 = 20034 20044 20054 20064 20074
3I=22HTEU) 1,584,429|1,825,523|2,126,665| 2,212,485 | 2,274,667
AL [SEIA|ZHIH) 28,292 28,181 32,058 27,781 28,147
SMMH(TEU/H) 56.0 64.8 66.3 79.6 80.8
3I=22HTEU) 1,786,112|1,994,881|1,961,854| 2,054,637 | 2,400,869
MMy [ESEOIA|ZHIH) 25,322 27,418 25,410 24,304 25,338
ZMMM(TEU/H) 70.5 72.8 77.2 84.5 94.8
3I=22HTEU) 533,285 | 549,872 | 577,322 | 548,063 531,276
Lot ZFOIA|ZHTH) 12,360 11,451 12,567 12,436 12,840
EMAM(TEU/H) 43.1 48.0 45.9 441 41.4
3I=22HTEU) 2,5646,391(2,723,733|2,862,209| 2,558,728 | 2,842,747
Ztap S OIA|ZHIH) 32,056 33,061 38,194 28,842 28,981
ZMMM(TEU/H) 79.4 82.4 74.9 88.7 98.1
3I=22HTEU) 745,544 | 976,321 |1,098,615| 1,144,650 | 1,250,132
Alztab | SFQEAIZHH) 13,742 15,417 16,535 16,258 18,108
SMMH(TEU/H) 54.3 63.3 66.4 70.4 69.0
3I=22HTEU) 512,240 | 548,074 | 497,661 | 503,654 574,775
A SR | ZF oA ZHH) 4,695 1,451 7,242 7,397 8,123
ZMMM(TEU/H) 109.1 377.7 68.7 68.1 70.8

21 -

AHE3k #5863 2000.10.30. pb~6



(2) guty T
Balol dutB T Hygd AFHL 2792HTEUEA ¢t¥Zols 5,789m=E
ol HTA LRI WHE 356HME FAMEQATE ¢tHE Aol A sE
B 482TEU, 1€3H 7 1.3TEU(360¢ z}?j7f)— A3 Aoz AP
HA(m)E AHfee 7.8TEUR 2B =T FEFo HAA| o o gt
Aobde b HAIZE 2zl T 11 194 Alzkel 23 5 ZH ol
AEEd Bohe AEg HAAZE SAucto] Zaste =92 gt
<HE 2-20> 2007H S& LHtFET CH(HAME FOHAAY
T2 £5 25 |EYEF| 3 425 | TRF A
He|SS2H(TEU) |372,185[133,088|352,010(637,957| 957,694 |339,473|2,792,407
H=210](m) 1,089 | 924 646 1,145 | 1,311 674 5,789
WA (m') 30,067 | 23,388 | 29,343 | 65,677 | 74,391 | 133,014 355,880
g | TEU/m 342 144 545 557 731 504 482
=< TEU/m 12.4 5.7 12.0 9.7 12.9 2.6 7.8
2) 23] gt LA

(1) &9l |G e

AFe 20069 19 AL 3HANF ol F O7je] Mol 24 Fol glom @A
1%57k 29 Fol ohue} wmslrlzt AT 20079 A LA NZAARAT
P AL e ol sk 2ok

)
N

i

0

<HE 2-21> 2007H 2A AlE CHHA G SHOHAMARA
<+ & Al 1-12HA
AMelgsaH(TEU) 579,168
S2520[(m) 2,000
HA (m') 1,286,000
A TEU/m 289
TEU/m’ 0.5
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ORI TN D e N A e e AR
T E g LT R N F g - o s R L
X o) & ol w_m I o R o LT | 20( [l IAIE_H::_..:_.._ g [R|E
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) Bl 9=
I AFE ket o]

ME sheagol sl
A7, WEALEe] e AS
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o2 E weHluE T Aotk

<IE 2—-24> 2008 FAtE o9 = HlWE (Et2f: &/TEU)
TE | YURS | NMORSE | AMDIESE | AZURS | ZOCERDSSE| AEHPNC)

20FEET(H) 36,402 60,100 57,050 56,060 60,180 115,000

40FFET(H) 65,523 85,900 81,490 80,080 85,990 165,000

AR Aaste stdeswe Ao &3 ZAR IR Hude mEd tiy
=AY FS Hud F4 98 U 2ol vlad 5 3
(1) AR+

i Z2dg B9, CY/CFS4¢, Reefer Handling, Storage, Fti44< 57
FEo g FEste] AWE IFHEFo TEUR o985 52 453 2o
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<I 2-25> SIXIUUIREF 1Y E H|WE (the]: &l/TEU)
2 =2 200314 20044 20054 20064 20074
&l
A= D+ D1B+ D+ 38,477,735/40,007,168(41,422,408|44,046,197| 44,454,755
BEMsld0|D 29,756,926/30,002,072]33,092,048|39,438,771|40,203,245
CY/CFSZ=2|® 311,396 | 381,336 | 743,633 | 2,145,598 | 1,762,077
Reefer Handling® 3,293,015 | 2,563,955 | 2,449,625 | 2,091,877 | 2,121,199
Storage@ 4,708,484 | 6,530,612 | 5,122,525 | 369,951 | 368,234
CINESIG) 407,914 | 529,193 14,577 0 0
E£S2KTEU)B 587,283 | 621,712 | 682,222 | 754,284 | 795,680
=slct7H(/TEU,A/B) 65.518 64.350 60.717 58.395 55.870
SIS E(%) -1.80 —5.60 —3.80 —4.30
Atz sHEIsH2(2008), LHEAIE
()N A RF
tjEl-g BASIEEY, nlad £, Fuled, CFS4Y, Fatslded, CYFHel 6
MPEcz B AXAgEFe TEUD 98 +F& U237 2. (f&doA ¢
g F£4L A9
<E 2-26> AMHEE 5192 H|nE (E+2]: =I/TEU)
2 =2 20034 20044 20054 20064 20074
|:|H7=0H
105,210,170 | 117,219,345 | 121,372,108 | 122,029,872 | 135,941,978
(A=D+2+R@+@D+B+®)

M5t 60,374,280 | 66,179,179 | 65,249,732 | 74,656,067 | 85,912,503
OpaRR =212 5,128,545 | 5,618,241 | 4,468,967 | 2,803,853 | 2,706,966
Sriel® 35,949,024 | 41,587,919 | 47,360,036 | 39,711,028 | 41,802,022
CFSZ=2|@ 3,244,675 | 2,989,142 | 3,402,129 | 3,911,619 | 4,241,183

mgp BTG 229,177 516,423 659,526 831,565 1,127,948

CYZ%2|® 291,468 328,441 231,718 115,739 151,354

E=2KTEU,B) 1,786,112 | 1,994,881 | 1,961,854 | 2,054,637 | 2,450,262

=574 2I/TEU,A/B) 58,905 58,760 61,866 59,392 55,481
ESICIES 22 (%) -0.2 5.3 —4.0 —6.6
A2 1. O EH-ZEZ=S1(2008), 2003 ~2007 W ZHAFE DA
2. BE2F — Port—MIS(2008)
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(3) B8 gurs
2 H e EA5t94<9d, CY/CFS44, Reefer Handling, ¥, 71elv}& 571
o7 B FRAUEST AMRE = tS3 Hr)
<HE 2-27> SREUULE 5|2 HnE (Ehef: 2/TEU)
2 =2 200314 2004 | 20054 | 200614 20074
OEM(A=D+2+B@+@+®)| 46,428,019 |55,663,890/60,591,278/59,050,868| 63,216,790
ENETEES6 54,411,246|57,816,673
CY/CFS£=2|(® 920,813 | 637,590
Reefer Handling® 1,921,180 | 2,280,406
EINESI7) 1,114,165 1,078,972
Z|EIE® 683,464 | 1,403,149
E=2KTEU)B 745,544 976,321 [1,098,615| 1,144,650 | 1,250,131
EsiolyH(2l/TEU,A/B) 62.274 57.014 55.152 51.589 50.568
e A —-8.40% | —3.30% | —6.50% | —2.00%
A2 1. O EH-ZEZ=S1(2008), 2003 ~2007 W ZHAFE DA
2. BE2F — Port—MIS(2008)
3) A& 9=
2006 NFSE BAAG(F)] A wjEdES A st ARTE FEo] FHo
AA A ur TR Z AQ HoR7L FrjEdd TFEHE AL AH Ao
AFS-EE them Zdon AAZAQ StYEE oW o We Ao Z AArE T
<FE 2-28> BEAMAIEDHF) SIHE H|unE (Bt *I/TEU)
7 = 200644 2007
o] = o 13,177,610 34,269,593
=S 2K TEU) 237,710 579,168
S&EHR/TEU) 55,436 59,170
A= 1. OjE — ZESZEL(2008), 2003 ~2007 W ZFAFE A
2. BE2F — Port—MIS(2008)
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BPAoIA st U= JAEHEE HAE dAdez 3 #H3E  Volume
Incentive A=} FGAF A|Y Incentive A=7}F ATt

T Sk ALE oA Al A E-S AP Volume IncentiveA| = A8l 7]7+S 2004
~ 2009(6W@7Hez slm 9emn, 2008@% Volume Incentives $Z3}E
5,000TEU o] AHzg AAtelAl A7 JQAEE 5099, 55 F7td JdAEHE
(1TEUZ 10,0009)AF& Fo8cz st ot 2008d Volume Incentive T
FAARE MSC 9] & 4478 A2 el 13,7318 gk o 2 o 4tsta Utk

EGAF A Y Incentive AEE AALete] AlkFAIQ] Binld @At A JAEEE
Hojste] A ggitiu] FFANY 7FAAAE S Aot o8 5ok Al 3
ARTGE FAge g o|AESE 3h7] fAfeln, A A9 JAHEAEE HE
717ke] 2007. 7. 1. ~ 2008. 12. 31.7}x(Entry 717F), A9 7|7+& Entry o] %
237 AEsty Al Ak AAre JEEE e S E

3) 2008 i-Ashy , HAFRFAL 20089
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AR AF T Tz AYstden, Daleye 1913 78k Murphye] 2z
(1992:3) AFAME AA 428315, TY=, grror ggrto]&ATELS 1}y
gotselol Faglog HFAINEHF A, HFELAHTE, LFI}EAR
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Bruning and Jerman®2| 294 (197
Murphy (1992 Starr(1994
phy(1992) (1994) Lynagh(1984) 9)
MAZ= _ _ o2
(B 3F= 0|=2)
SI0F MAL Z 2| =
e I'xit-r-l_ _ MA} FIEME
3=
O &AsE A v O X[2A A O slZAz| x| O 2&Ho o[n|x]
dalgAalssd |0 WUEEx 25 O 221 H|83=29||O AA=HE
SIOMER | O CHESE F g4 |O SO MER] e
AX ool |O AE2FHF O sahcz2| oy
O X4 M8 v|E
O sHatgH|
2= Pearson(1980) Brooks(1983,1984,1985) | French(1979) McCalla(1990)
=4oe L it htct
o FHLic - It
=7t
SAcHa st TEAHX| - =
O A7|E MEY O S| & O LHMA M |O SBiAA
O Muteo] 7igdIE (O Mute| 7|&HIE | —EO[DAlM O WEs2sa
O a=z2rfgky O &oIX|E 9 "l -2 O sli2s|Ale|7[EX]
O gz y O AMe|AlZt —SEg MEd
O MAl|7|& —AH|A O 7ol 24R
SHOFMEY —QAT=SSH O ZHo|{F=&FE
2ol —satee |2 A AL 9| M5}
O ™ fLHeA
—Hi=X| AME
— O A X & El
= =gk
—MAZAZ|
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HIE O FaAlA - MeplEs O oA
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1) S55Faags
Frrelu EEFEE Addsts EA dolM Z gy ddstEs 45
ste AL oAERAY HsTz F asPsel Fuz AFED. dAEEAY
Zt &0 E AHErEA] B &4 7teAE A AR vehlr] A% 58
e oz 7k FE7E ok 2 F 7B fdsta(flexible) dwrHo g ALgEE
AL o 2e A9 7MY gl
K
Uy = By + By « Xpw + &y (1)

g3 TP ke "yt E8o AP E 3 (linear effect) & 7Htha
(e}

thal 2 A 23 (Multinomial Logit
=

B Aoz HEFE QoiA
& %

PGy = Pr(U,> ™ g (2)

o] =™, Z tiete] B8-S FHA Q49 FEFH Q47 FH A(2)= ol
3

8) 31l(19%), Ad ol WF-5AAe B &
o B LS At Zojsle] w4 Ausla e

1z
2,
e
ok
re

T, ALY =R, el st ohete

=



- (Vi e5) (3)

21(3)o) A ein(VieCn)o] YRES no} FEES: 1>09 ZWEIXE ga2uu
7HEEo A g A4 Fe OFEARF fEHH. dvrFez A4
=0olgtx 7HASHAl =Hl=d o] M Zb ity

golde T ARES 1
agolq AAH Ga7h FrEe 2T Ao A
oigk lo] deEd B e 2k

Pn(]-) = PI' I/vln—f—‘(:ln2 n'clwant(I/m_f_gm) (4)
jeC,,i¥+J

A7|N U Thedt ol Belsw

solgrre Bgozny, Ui ek (L 3 Ve, u)e senrzs
" H =2
ger
ANIEHE  olgdA, Ui=Vit+e, o2 & F7 den oy
Vi= L3 et rem eie Bt (0,109 SoliREE gt
2

web, 919 4(6)L thed 2ol & 4 Utk

P,(1) =Pr(Vy,+e,=V,+e,) )
6
= Pr[(V,+e;)— (V,+¢ey,) < 0]

2(6)& A5S4e] o8] gt Zeo] k.
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1
P,(1) = (Ve Vo)

uvy, (7)

nv;
e texp(Inl 7, o
Vi
e

J v
i=1°

Aol (DA FREF el Yol ghe T
SS9 FRES p=12 BT ol P ol A%
B a3,

(7)ol BE Vie 7hHHer Eerbestn sebdEell tiete] AP @A gk
7HgstH e 2ARFE LS v o] & 5 T
B'x
. . e _

Pn(l)_ ngceﬁxjk (8)

ORI B A A oo o] Fa3dk 54 gy AHdL it io] £33
Halo] tis] 73t no] "It iE AEE FE #EAES orjste AHEE AT
el jo] &Adel wis tigh io] AEEEe] BEAAS ornste uAFEHEHLE T
oAk o2 @ AHud g mARE e e 2o

E‘b”(o _ 3Pn(l) ] xl'nk _ 3lnPn(l)
=[1—P,(D]x;By
() dln P, (7) . L.
j;m = m = — P,(7)x;juB,, JFi (10)



P(i) = 91 & A9 o] &

E’nid= 313 n o glojA] $5He] &4 k o 23 99 @y
xikn = 5 n o oA F& 7F 7hAE A ko] A
= Kronecker delta 3t (i=jo]™ 1, i+jo|™ 0)
2) #48 A

A AR E o] 83 AT nEEokdA dEl ol&FHo] et tES U
o7 3 FFRokodAe] AT AFHL ofF B gt
(1) Fowkes, Nash, and Tweddleoll 2]3F

JIEFEFEANAN A2 A7 2HAgE(bulk cargo) 522 HES o $ith
T2t 80dtHell Sl A HEo &%k o]t sEFEo] HA Fasta obEE
AzEF 59 2t 2EFFd AT FAD 2FFNANAME T2 AFEE
wjstA F2o AFddolv FFed EAE ASAAY. 57 FEE ©
RoIA THE & FHEol He %
R4 T F
T HZ ZAH oY
2 F 3.

ol Fowkes, Nash, and Tweddle(1991)= =27 JFHAYSFL dAZsE=
Channel Tunnel®] 7|5 wa} A 2-& AAIS<SA Al (Inter—modal system)2]
e FAH AFTFaE —7—730}7] g AFE FIIT. 25L& H
LA Atole] Pl oa 23] HajA|ar, w3 HEe o5 A

Kl
N
N

o ﬁ‘
a
P

L
sh-F o=
TFEHE FEFol A7) 2ol RPARE o] 8T 3¢ d7o 283 FEIF ARE
THE 7 o wEkA o] ATl e FERE, FEATD, AR, dAFTEAA
Aol mel Muls FES HIMAT|IEA 4788 dEtiebs AHdste] 2 el thaf
AR E AU olskgo] Lozl "5 7 tigte] AHSGER vif F 2
AWM st £A4e] FEAold il IAARME AT olHd EAZAE o
S8t AFFF wel QAFEAAT Aweiol @ HHIA Muls FEH} 87
T FHsAH

Aregel T dAl Lake FE, Fol, AVEEFL 22 F52 AH=Eo]
dold A aFds7E Aoy yegou, diHor HE, FFAFE AW
Eot 2 AFS AHl 22 ti3 ag¥Fel F2 AR et
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A 473 58 53 2 Y E5F LHHE 9

N

4.1 Az o)A = (Stated Preference Data)

Al A FEHEFRATAME dutxoz AA stESFSFo ts)] =g #AsAd &
T A ZEZALE F35A DX RE (Revealed

Ag 359 SEFEAE o

Data:RP)E 7|z 2 3t 7/l g gl =& (Disaggregate Behavior Models) o] A}-&-=] o] gt}
Z, ZAY @A o] 7R S5 AHE FFLQAZL, FEHE T A2 B
Aol Q42 olgstel SeHEE 2L, FeNE AAY FEz0] AL HTGE
7Hd st A st ElE F85t AEl FEFLE dSsHA "ol ol 5T
Aele g9 Aax9 ztold 9] o]FoXIth F, olaidt Aakol] AHg FAF
7IHE AEste a8 E FEA B kil

3l Z (Stated Preference:SP)&

o|-&3sHAl HIUuTE o] W A EASHA &e 7MY FEAA Z& Au|tiekE
1 X85k, o|AS AAAHAANA AAlst Tt F

g A Foezn A Az, oA, o3

olefst FH Wal AAHE Tyl Meticre]l A B A WPt
S 2 F Jbgel Audgel $uAY HEEE drht ¥ H4BY F JEuke
A3t AEESH Advte] BAZ 3o o3 AFH 50| o= F= A9
BED AAsHET} e Aol 24 AL 2AA Y

e AuAAE (rating data), A& (ranking data), A&} (choice data) S°] v}
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FEE ol EFH th(EF3 4, A3 7o) zpolvt b E S mHTh &
TE Bo] ARk AL Y Aol AstETA A FF Aolvt gle Fe R
of &3ttt
<E 4-1> 54 2007
+ B stel g 2(9/TEU) |  Al4H4(TEU/h) TGS
e | W 54,000 9% 2,914(100)
o Alg 60,000 130 3,810(130)
Ee 50,000 110 115
oo I .
A 54,000 130 130
Ee 60,000 150 130
g I .
A5 62,000 150 130

B2 SPxALE A A &M AwWHE(table of orthogona arrays)s AR5}
AA (full) &2 LK QA & (fractional factorial design)ol] we} HMEEo] 43 =
HHo 2 Mdetieted EXHEE St B AFoA AA"E 670 AR 370 AA
T FALIAGE WE 3¢ Ee 43T F= 729717 A0 &
FollA APz +5 Z2Astr] 6 L27(39)5}ﬂ-§-% o|-gste] 2779 AHH
ks st dd, 1994, Hwwld i) SHAe R334 7 shEas 59
o3 TAs= FELAE S|Vl AY FHOE TR FET 8 didtes
ZALE WS

g =3t e

CH 2t sldea | MY TGS 51993 | MA TGS
1 50,000 110 100 54,000 130 130
2 50,000 9% 100 60,000 130 130
3 50,000 150 100 60,000 150 130
4 54,000 150 130 54,000 130 130
5 54,000 110 130 60,000 130 130
6 54,000 9% 130 62,000 130 130
7 60,000 150 130 60,000 130 130
8 60,000 110 100 62,000 150 130
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