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Contract number MLSC525010

Mode Choice Model for Agricultural Products Export

Abstract

This thesis aims to create a logit model for analyzing the key factors of mode choice in freight
transport. Stated Preference (SP) technique was applied in interviewing decision makers in
companies that export agricultural products such as rice, cassava, sugar and natural rubber. Due to
the different volumes of exports, data collection technique used is random selection of the stratum
(stratified sampling) so that data of companies with different sizes can be obtained. Four models for
study areas such as Nakhon Ratchasima, Khon Kaen, Nakhon Sawan and Surat Thani were created.
These four models are different because of transportation in the region and factors influencing the
selection of mode of transportation. Four factors used to create models for Nakhon Ratchasima and
Khon Kaen were transportation costs, transit time, frequency of service and reliability of service.
Three factors including transportation costs, frequency of service and reliability of service were
used for Nakhon Sawan model. Surat Thani model was crated with two factors, which were
transportation costs and frequency of service. In every model, transportations cost have highest
sensitivity in path to Laem Chabang Port. The model can be used to predict the proportion of freight

volume shifted between modes, which are useful for the development of transportation network.

Keywords: Logit Model / Mode Choice / Factors influencing the decision / Stated Preference /

Export Agricultural Products
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V, = B,COST, + S,FREQ, (4.16)
V, = ASC, + B,COST, + B,FREQ, 4.17)
V, = ASC, + 3,COST, + 3,FREQ, (4.18)
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V, =—(2.05E ?)COST, +(1.3327)FREQ, (4.19)
V, =-0.4618— (2.05E *)COST, + (1.3327)FREQ, (4.20)
V, =0.1333—(2.05E )COST, +(1.3327)FREQ, 4.21)
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9 1 9 9
Ailszneumsdienn Uszneualsganunis-daremalums

; Winavuds| szezma | szeznmiivuda | i lds1esm
Haun dsziandum iU gatlaeme | emwmue
(AuAl) (n.) (¥.) anm/mu)
1 | wafuaiiudnlends| uasswdin | iuSengaumw | soussnn 3,600 [ 260 8 730
2 | wdaduafiudnlzuda| uasswdmn | WiSeagunn | soussyn 4,500 | 260 8 710
3 | wdasuaiiudnlznds | wasswdn | MiSeazumn | sousiyn 21,600 [ 260 8 710
4 | wanduaiiudilende | wassdn | wiSengunw | soussnn 70,000 [ 260 8 710
5 | wanfuaifudnlznda| uaswdn | WiSeurauntis| soussyn 70,000 [ 350 10 830
6 | wandusiiiudnlewde | uasswdun | wiSeagunw | sousinn 44,000 | 260 8 760
7 | wAaswoiudilends | wasswdin | wiSengumn | soussyn 63,000 | 260 7 710
8 | mAnsmoifudnlends | wasswd@in | 1cD sanseale | sousayn 45000 | 220 12 750
9 i uasswdn | ufengumn | saussnn 10,500 [ 260 8 660
10 i uasswdn | ufengumn | saussnn 46,000 [ 260 8 660
11 1hma uasswdn | infeunauniia| sausinn 200,000 | 450 10 760
12 ¥ihana unsswdm | iuSeuvaumila| soussyn 300,000 | 450 10 760
13 i unsTwdn | infeunawniis| sausinn 7,000 [ 450 10 760
14 im unsTwdn | infeunawniis| sausinn 14,000 [ 450 10 760
16 | wanfauaifudnlzuda| uaswdn | WiSeunauntia| soussyn 4,500 | 350 10 930
17 | wansaaiiudnlends| uasswdin | 1cp manseils | soussnn 14,400 | 260 8 833
18 | wandmaiiudnlends | wasywdn | miSouwawntia| soussyn 30,000 | 350 10 903
20 | waasweifudilends| wasswdin [ iSeuwawniia]| soussyn 44,000 | 350 10 950
21 | wansuaiiudnlends | wasawdn | 1D manseale | soussyn 27,000 | 220 8 660
23 i unsswdn | Icp aanszda | sold 27,000 [ 220 72 610
24 i uasswdn | Icp aansede | sold 25,000 | 220 72 610
27 i unsswdn | Mifengunn | soussyn 3,000 [ 260 8 660
28 i uasswdn | uSengamn | sousinn 6,000 | 260 8 660
34 | waasuaiiudnlenda | wasnwdn | miSeunavatfa|  sa'ld 132,000 [ 350 72 677
37 i uasswdn | ifeunawniis| sausinn 12,500 [ 220 12 660
38 i uasswdn | infeunauntia| 5ol 29,000 | 220 72 660
3 1,253,600
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; Winavuds| szozms | szeznmiivuds | mldses
aun dszandu AdUmMe ataems | omwnueg
(AuAl) (n.) (¥1.) anm/mu)
1| weafaaitudnlznds NWAUT ICD a1Anse1e | sausInn 200,000 [ 510 12 760
2 i YouuAY wiengunn | saussnn 3,000 | 400 10 780
3 | wdefuafiudnlznds|  mwdug | IcD aansetis | sousagn 42,000 | 510 12 720
4 | wdedualiudnlends | nwdug wiSengamn | s0us55NN 70,000 | 530 12 760
5 | wAaswoiudilends | mwdug | 1D sanszale | soussyn 35000 [ 510 12 760
6 | wAnswaiiudnlends|  nwdug WiGongunw | saUsIYN 42,500 | 530 12 750
7 | wanswaitfudalends |  veuunu wiengunn | saussnn 85,000 | 530 12 770
8 | manswotiudalends|  mwdug WiSonjunwn | sausInn 105,000 [ 530 12 700
9 i YOUUNY WuSenjunu | sausINn 18,000 [ 400 10 690
10 1hma YoULAY wiSengamn | sousINn 40,000 | 400 10 760
11 1iaa vouuAY WiFengunn | sausinn 50,000 [ 400 10 760
12 1hea WAt wifengunn | saussnn 60,000 [ 530 12 760
13| naasuaiiudnlends | nwdug wifengunn | saussnn 18,000 [ 530 12 750
14 | paafuatiudnlends | mwdug | 1cD manszafe | soussyn 70,000 [ 510 12 730
15 | wandmaiiudnlends|  nwdug | wiSengumn | soussyn 15000 | 530 12 760
16 | wansuaiiudnlends|  nwdug | 1D manseale | soussyn 42,500 [ 510 12 760
17 | waasasidudlends YOUUAY MiFounauniia| soussnn 85,000 | 520 17 850
18 | wanfuoifudnlznda|  awdug | WiSeunauntia] soussyn 45,000 | 650 17 900
19 i vouunu | MuSeuvauniia| soussyn 42,000 | 650 17 870
20 yihana vouudy | MiFeuvaumile| soussnn 40,000 [ 520 15 870
21 ¥ihana vouudy | MiFeuvaumile| soussnn 50,000 [ 520 15 870
22 1hea mwdus | ieunaunia| sousiyn 20,000 [ 650 15 900
23 hana vouunu [ miSeuvauntia|  sa'll 120,000 | 520 72 760
24 1hea awdaus [ WiSeunanatia] 5ol 120,000 [ 650 72 760
39 1,418,000
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. Wsnmuuda| szezma| szeznariivuds [ alFesm
Saun dszandud AdUMe ataems | emwmue
(Al (A1) (31.) W)
1 i uAsedssn | vifengumw | sausiyn 49,000 | 240 8 500
2 e uAsElssn | viengumw | sausiyn 50,000 [ 240 8 530
5 i unsanssd | sivseuvawntie| sousann 21,000 | 360 10 760
6 i unsanssd | sivseuvawntie| sousann 50,000 | 360 10 750
3 1hma unsadsss | viifengunmw | sausiyn 150,000 | 240 8 500
4 1hma unsadsss | viifengunmw | sausiyn 189,000 | 240 8 520
7 1hea uAsEnsss | vindeunaunia| sousiyn 100,000 | 360 10 700
8 1hea unsassn | vinSeunauniia| sousiyn 81,000 | 360 10 700
Rt 690,000
a8 A 9 o g d, v & do o ¢ A
AN 3.4 ﬂ"liLﬂﬁﬂUEﬂEJﬁuﬂ"mﬁ'ﬁ’J’ﬂllﬂsluWHﬂ ANIAYINYNITIU
. USinavuds | szezma| szeznmfivuda [ Arlds10590
Maun Uszandum AU yatlaems | emmwmug
(@uAl) () () (/i)
1 CANAER! gqrgini | wiSengunw | soussyn 19,200 | 650 24 600
2 TANRCE! qrugini | WiSengunn | soussyn 1,200 [ 650 24 600
3 #19M131 UATATEIINTIY | WuSengumn | soUsINN 4,704 | 780 24 700
4 #19N131 UATATEIINGIY | WuSengamn | soUsINN 22,800 | 780 24 700
5 #19N131 UATATFIINIY | MuTeunaunia| sousINN 16,652 | 850 24 1100
6 gNIT UATASFIINGIY | MuTeunauniia| sousINn 9,792 | 850 24 1000
7 OANUACE! uAIAI 553051y | MiSeunawadls| sousinn 6,960 | 850 24 1000
8 OANUACE! gawgsnd | iiSeuvaunia| 5ol 19,389 | 725 72 850
10 #19N31 gqrugsni | iSeuvaumla| sousiyn 10,800 | 725 24 1000
11 AN UATAGEIINGIY | NuSeumanniia| sousIYN 42,336 | 850 24 1100
12 ANLIRER UATASFIINGIY | NuSeunaumiie| sousINN 22,800 [ 850 24 1100
13 ANACE! UATAI 535051y | MiSennanntia| sousinn 66,609 | 850 24 1100
14 OANACH! UATAI 55051 | MiSeunawntis| sousinn 22,848 | 850 24 1100
15 #19M131 UATATEITNI Y | NuTeumaunia| sousINN 62,640 | 850 24 1100
16 AN qaugini | MiSeuvauniis| sousInn 151,155 | 725 24 1000
17 gNIT qrwgimil | diSounaunils| Sewwils 4,847 - 48 800
3 484,733
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= d' Y a k4 d' & d'd
1.2 ‘IJ’ﬁﬂmﬂ]‘i!ﬂa61!8118?;1’1!?]17]ﬂi$N1ﬂ!ﬂT§"lﬁluW1ﬂlﬂﬂH1

a a 9 Ao A M Y o o o o w a
mslszanamsdsuadumluusini lulaiinsdrisie Taemsfmiuianniidensnanve
1 a o d! a a 1 z:; 9 a a us.l' 9 o
HeazUTHN Fazanlsuamsdeeennlssuiasosas 80 velSumsHaaNIiNa 1A
USiamsdseoni lduuen Captive IasfvualiusinhidTnamsadeeeniissnii 20,000
v g . A J aov A = 1 v 3 =
Auasthilu Captive tHoannmamsainuIEnivzansan)dsugluuumsyudeaiu aasi

USamsdseenliutfosni 600 duaedilant

Y
Mntusamlsnadudmenavilareniamsadseen laslddadiunsdesonanisuim

a8 9

Fuaenauilatememsvudangisnela

a a 9 v o Yo 1 ' A A=
uaﬂuﬂmwﬂﬂﬁuwmﬁuﬂmmg‘ﬂLm‘ums511umumﬂﬂfﬁﬂmugﬂuuumsmuﬁﬂuwumﬁﬂm

WwnasilumsdszmnamsdSinadui luudazg iy

[V

~ A Y a 9 A vqg & A o a
MIINN 3.5 ﬂTiLﬂaﬂu&WﬂﬁuﬂTﬂﬂigﬂﬂmﬂ1§llﬂclu‘wu‘1/] ANIAUATIIBAUN

ffy Usziandum AN | edatene | USunadudisiu| Captive Chotee

) ) FOUTIN 5ol

1 i uAsIFAN | MuSenjunn 4,803 4,803 - -

2 1 UATIFAN | M5 ourannii 4,583 4,583 - -

3 ! AT | ICD a1anszile 3,813 3,813 - -
4 [waadmaliudnlends |uasadin| wiSenganm 159,653 [ 21,621 120,470 17,562
5 |wRasuaiiudnlends | uasswdun | vuSounannti 216,655 | 29,341 163,482 23,832
6 |rAnsmabiudwends [uasawdn| 1cp manszila 66,734 9,038 50,356 7,341

7 1ihaa uAsTIFAN | MuSenjunn - - - -
8 hana UATII¥A | NuTeuvannila 281,011 - 250,100 30,911

9 vhana UATTI¥AL| ICD a1anszile - - - -
37U 737,253 73,200 584,407 79,646
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a A 9y a ga v & A o '
MN1319N 9.6 ﬂ?iLﬂﬁﬂHﬂWﬂﬁUﬂ?ﬂﬂiZM?ﬂ!fﬂﬁulﬂGlUWLl“V] JANIAVDULLNU

o a g 9 a a 9 ChOice
§19u Uszandum waunn | gedaena | USunaduniaou| Captive
FOUTINN 50l
1 i vouunu | Musengunm 6,600 6,600 - -
2 i YouuAy | MiSeurauniia 13,200 | 13,200 - -
3 41 YauLAY | ICD a1ansila - - - -
4 |maasusidudlends | wouunu nisenjunm 262,892 - 233,974 28,918
5 |waadasiiudends | vouuny | MuSeunauntia 101,866 - 90,660 11,205
6 |wandasiiudends | wveuuny | 1CD anansziia 305,205 - 271,633 33,573
Ed
7 ena youunu | Nusenjunw 84,303 - 75,030 9,273
8 Wana vouuAy | Miseurauniia 196,708 - 175,070 21,638
9 e YoULNY | ICD a1Angeile - - - -
57U 970,774 | 19,800 846,367 104,607
~ A 9 a g A ul vqg & Ao o P
193190 3.7 ﬂ"liLﬂﬁf’]UEﬂElﬁHﬂTTl‘]Jigiﬂmﬂ1§ ﬂGlUWH‘V] JHIAUATHITIA
o W a Y Y a a Y ChOice
RG] Usznnaum AAUN gatlanena  [1Smmdunsou| Captive
FOUTINN 5ol
1 1 uATENSIA | WuSengunn 75,706 - 74,192 1,514
2 41 uATAIIIA | MiSeunanntia 54,294 - 53,208 1,086
E
5 1 UATEAITIA | NUTONTUNN - - - -
6 g UATEITIA | MiFeurannils - - - -
39U 130,000 - 127,400 2,600
~ A Y A Y A ula/ L do o s A
M1 19N 4.8 ﬂ"liLﬂﬁf]LlEﬂElﬁl!ﬂ"mﬂigiJTmﬂ1§ ﬂgluwumw ﬂq’i"lyg]'i‘ﬁﬁ/!
C | dszan ) 151 Choice
aaul AAUN yatlarenis - Captive ” 5
U AUAITIN F0UTINN 50 15091854
o 1
1 PNWI | 3 HYIHI mﬁ’eﬂzdmw 42,853 | 6,327 | 34,383 1,714 429
o 1 o
2 TANTRER I K CRTYE A )Y NuSounann1l 390,769 | 57,695 | 313,536 15,631 3,908
33U 433,622 | 64,022 | 347,919 17,345 4,336




MANHIN D

USuadumuenaudaitenamsvuas



A a Y \ d' ° I 4
2.1 ﬂiu1mﬁuﬂ1!!ﬂﬂVﬂNﬂﬁnﬂ‘an‘ﬂ‘isll‘llﬁx‘i‘i’lf;‘l’ﬁ?ﬂllﬂ

145

o JY 1 1 a9 oA 1 A % Y o 1
fl]TﬂﬂTiﬁ'lJﬂTHmI%J‘]Ji%ﬂ@llﬂ']ﬁﬁ\i'ﬂ@ﬂ W‘U’J']ﬁi‘!ﬂTVI"Uuﬁ\‘]ulﬂVl ICD 219N TEUIEADINMINITUUD

1 [ 1A v =R a 1 9 dyy 9 Y
@]’f)ll‘]JfJ\WHLi’EJLLﬁa‘JJﬂ‘]N vrwlsmamsvudadu 2 igumetiiinalenu

d‘ a a 9 1 Ao 4
13190 2.1 ‘]J'ﬁ3JT’LllT;T‘L!ﬂ1LLEJﬂ@]HJTJﬁWVINﬂﬁ"Uuﬁ\‘lﬂﬁﬁ’Ji]ulﬂ

Y 1
A v

= % =
NWUNWUIAUATINYTUN

] % 1T A
YUY : dUAD1)

NUTONTUNN NuFoLrauny
~ . | U3
dseianaum | _ Choice Choice
aum Captive Captive
FOUTINN | 501 soussnn | 501w
41 180,000 | 19,500 | 46,000 - | 33,500 - | 81,000
HaRS gy
) 573,600 8,100 | 198,600 - | 18,900 | 216,000 | 132,000
dlenas
Wi 500,000 - - - -| 500,000 -
5 1,253,600 | 27,600 | 244,600 - | 52,400 | 716,000 | 213,000
d' a a 9 1 d‘ o Y dy d’w [ 1
M9 0.2 USinadudwenamaenumssudandrse 18 nuddaiaveunnu

1 (% 1 =
WU : AUADL

NUTONTIUNN NuTeunaNn1
. IFPTALH
Ysznaum - Choice Choice
aum Captive Captive
soussnn | 50l soussnn | 5ol
41 63,000 | 21,000 - - - | 42,000
a o Jd v
HARN ALY
. 855,000 | 33,000 | 302,500 - - | 519,500
dlenas -
wWea 500,000 - | 150,000 - - | 110,000 | 240,000
39U 1,418,000 | 54,000 452,500 - - 671,500 | 240,000




146

Y

d' a a 9 oA o Y A Ao Y] 4
13190 3.3 ﬂilﬂﬂlﬁ'uﬂ”ll!ﬂﬂ@]WIJﬂﬁTEWINﬂTTUHﬁQVIﬁ'ﬁ'JﬂVlﬂ NUNWUIAUATTITIA

1 (%] L=\
WU : AUADL

NUTONFUNN NuTournaNn1
o Y3una
Uszianaum o Choice Choice
qU Captive Captive
s0UsINN | 019 sousinn | 5ol
17 170,000 - 99,000 - - 71,000 -
Uaa 520,000 - 339,000 - - 181,000 -
37U 690,000 - 438,000 - - 252,000 -
d' a a 9 oA o 9 dy Ao Y] 4 =
M3 0.4 Usinadudwenmudaenamssudaidrse1a it dagsugisii
M8 : Auaoll
NUTONTIUNN ERITSTRSIR
Uszian | 5w Choice Choice
Fum | AuM | Captive 3o | Captive 3o
soussnn | 5o’ B} soussnn | o'l }
Sl Sl
YWNI3T | 484,733 | 25,104 22,800 - - | 44,204 | 368,388 | 19,389 | 4,847
39U 484,733 | 25,104 22,800 - - | 44,204 | 368,388 | 19,389 | 4,847
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2.2 Sunadumugnmudagmansvuaanilszanams

Y A 1

[ Ja A o Y o 1 1 [ 1A Y

mwuﬂwﬁummuﬁﬂﬂw ICD ammzm%wmmmimumﬁ@"lﬂﬂwmmmamm
[] =1 [ a a 9 1 d' o 9 =X a 1

LGI)'L!!@El’JﬂiJ‘l]‘iiJTmﬁuﬂWLLEIﬂﬁ13J1Jﬁ1ﬁl‘l/1Nﬂ1iGUuﬁﬁ‘ﬂﬁ1§’Ji]ulﬂ wywmlsuaumsvuaslu 2

9y t;‘ Yy 9 o
I UNWUNINWYNU

d’ a a Y 1 d' dy d’w (% =Y
M3197 2.5 Ysunadumuenautarenamsvudandszunams NunIamIauassIsan

1 % L=\
WU : AUADL

NUTONFUNN NuTounanni
o Y3una
Yszianaum o Choice Choice
UM Captive Captive
soussnn | 5ol soussnn | o'l
91 13,200 | 4,803 - | 8397 - -
Hand Ay
. 443,042 | 21,621 | 120,470 | 17,562 | 38,379 | 213,838 | 31,173
dlenas
RERT 281,011 - - - - | 250,100 | 30,911
39U 737,253 | 26,425 120,470 | 17,562 | 46,775 | 463,938 | 62,084

d' a a Y 1 d‘ dy d'o/ [ 1
M3197 0.6 Usunaaumuenautarenamsvudandszunams NunienIaveunny

1 [ L=
YUY AUAD1)

) NUToNFUNN NuTounanni
~ o, | Ysnw
Uszianaum oy Choice Choice
U Captive Captive
soUsINn | 501 soUsINn | 50l
17 19,800 6,600 - - 13,200 - -
wanS A
o 669,963 - | 233974 | 28,918 - | 362293 | 44,778
GRIFATEK
aa 281,011 - 75,030 | 9,273 - 175,070 | 21,638
39U 970,774 6,600 309,004 | 38,191 13,200 537,363 | 66,416
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d' a a Y oA tﬂy Ao [ J
M3197 0.7 Ysunaaumuenaut/arenamsvudandszunams nunmIauasalssa

1 [ L=
YUY : dUAD1)

NUTONFUNN NuTounann1
o Y3una
Uszianaum o Choice Choice
qU Captive Captive
s0UsINN | 019 sousinn | 5ol
17 130,000 - 74,192 | 1,514 - 53,208 1,086
Wi - - - - - -
59 130,000 74,192 | 1,514 -| 53208 | 1,086
d' a a 9 oA dy Ao @ o ~
M9 0.8 USinadudwenmutaenamsyudanlsznums Auidaniagsugisi

] % L=
YUY : dUAD1)

NUTONTUNN ERITSTRRIR
Uszian | 5w Choice Choice
Fum | AuM | Captive 3o | Captive 3o
soussnn | 5ol B} soussnn | 5ol ;
SALTR SALTTAR
Y1IWI9T | 433,622 | 6,327 34,383 | 1,714 429 | 57,695 | 313,536 | 15,631 | 3,908
39U 433,622 | 6,327 34,383 | 1,714 429 | 57,695 | 313,536 | 15,631 | 3,908
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Y v Aa A 1 A Y
2.1 mayamsﬂﬂaﬁlmaengﬂamumsmumaum

Y ]
§706149 : WuNIMIavauLnY

gatoyai sp A sUnuuMIvUdIaen Adlsawaniunisel
2 4 y 4 Z
Wsenn.) .. Bwnnld i, ]
Yl |° g4a SP y{mmﬁ Type Choic /, Tcost Rcost Ttime Rtime Rfreq Treli Rreli E
2 1 ek 720 0 24 0 1 0 1 0
. 1 JRail 0 0 705 0 60 0 1 0 0
.
2 [Truck 0 720 0 24 0 1 0 1 o
2 Rail 1 0 670 0 72 0 1 0 1
3 [Truck 0 720 0 24 0 1 0 1 o
3 |Rail 1 0 635 0 a8 0 1 0 o
.".2.......1.....I’ru.ck......‘...1......726.....0......24......0.......1......1)......'1.......0....
1 |Rail 0 0 705 0 60 0 1 0 0
2 |Truck 0 720 0 24 0 1 0 I 0
2 |Rail 1 0 670 0 7 0 1 0 1
3 |Truck 0 720 0 24 0 1 0 1 0
3 |Rail 1 0 635 0 a8 0 1 0 0
2 1 |Truck 1 720 0 24 0 1 0 1 0
1 |Rail 0 0 705 0 60 0 1 0 0
2 |Truck 0 720 0 24 0 1 0 1 0
2 |Rail 1 0 670 0 7 0 1 0 1
3 |Truck 0 720 0 24 0 1 0 1 0
1 3 |Rail 1 0 635 0 a8 0 1 0 0
4 1 |Truck 1 965 0 2 0 1 0 1 0
1 [Rail 0 0 765 0 7 0 0 0 0
2 |Truck 1 965 0 24 0 1 0 1 0
2 |Rail 0 0 730 0 a8 0 0 0 0
3 [Tk 0 965 0 2 0 1 0 I 0
3 [Rail 1 0 690 0 60 0 0 0 1
4 1 |Truck 1 965 0 24 0 1 0 1 0
1 [Rail 0 0 765 0 7 0 0 0 0
2 [Truck 0 965 0 24 0 1 0 1 0
2 [Rail 1 0 730 0 48 0 0 0 0
3 [Truck 0 965 0 2 0 1 0 1 0
3 |Rail 1 0 690 0 60 0 0 0 1
4 1 |Truck 1 965 0 24 0 1 0 1 0
1 [Rail 0 0 765 0 7 0 0 0 0
2 |Truck 0 965 0 2 0 1 0 1 0
2 |Rail 1 0 730 0 a8 0 0 0 0
3 |Truck 0 965 0 24 0 1 0 1 0
3 |Rail 1 0 690 0 60 0 0 0 1
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xa %A SP | aou Mol Type Choice Teost Rcost Ttime Rtime Tfreq Rfreq Treli Rreli

2 1 Truck 1 720 0 24 0 1 0 1 0

1 Rail 0 0 705 0 60 0 1 0 0

2 Truck 0 720 0 24 0 1 0 1 0

2 Rail 1 0 670 0 72 0 1 0 1

3 Truck 0 720 0 24 0 1 0 1 0

3 Rail 1 0 635 0 48 0 1 0 0

: 4 1 Truck 1 965 0 24 0 1 0 1 0
1 Rail 0 0 765 0 72 0 0 0 0

2 Truck 0 965 0 24 0 1 0 1 0

2 Rail 1 0 730 0 48 0 0 0 0

3 Truck 0 965 0 24 0 1 0 1 0

3 Rail 1 0 690 0 60 0 0 0 1

2 1 Truck 1 720 0 24 0 1 0 1 0

1 Rail 0 0 705 0 60 0 1 0 0

2 Truck 0 720 0 24 0 1 0 1 0

2 Rail 1 0 670 0 72 0 1 0 1

3 Truck 0 720 0 24 0 1 0 1 0

3 Rail 1 0 635 0 48 0 1 0 0

’ 5 1 Truck 1 965 0 24 0 1 0 1 0
1 Rail 0 0 765 0 60 0 1 0 0

2 Truck 0 965 0 24 0 1 0 1 0

2 Rail 1 0 730 0 72 0 1 0 1

3 Truck 0 965 0 24 0 1 0 1 0

3 Rail 1 0 690 0 48 0 1 0 0

3 1 Truck 1 720 0 24 0 1 0 1 0

1 Rail 0 0 705 0 48 0 0 0 1

2 Truck 1 720 0 24 0 1 0 1 0

2 Rail 0 0 670 0 60 0 0 0 0

3 Truck 0 720 0 24 0 1 0 1 0

3 Rail 1 0 635 0 72 0 0 0 0

! 3 1 Truck 1 720 0 24 0 1 0 1 0
1 Rail 0 0 705 0 48 0 0 0 1

2 Truck 1 720 0 24 0 1 0 1 0

2 Rail 0 0 670 0 60 0 0 0 0

3 Truck 0 720 0 24 0 1 0 1 0

3 Rail 1 0 635 0 72 0 0 0 0
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yﬂ’?; %A SP | aou Mol Type Choice Teost Rcost Ttime Rtime Tfreq Rfreq Treli Rreli

3 1 Truck 1 720 0 24 0 1 0 1 0

1 Rail 0 0 705 0 48 0 0 0 1

2 Truck 1 720 0 24 0 1 0 1 0

2 Rail 0 0 670 0 60 0 0 0 0

3 Truck 0 720 0 24 0 1 0 1 0

3 Rail 1 0 635 0 72 0 0 0 0

5 1 Truck 1 965 0 24 0 1 0 1 0

1 Rail 0 0 765 0 60 0 1 0 0

2 Truck 0 965 0 24 0 1 0 1 0

2 Rail 1 0 730 0 72 0 1 0 1

3 Truck 0 965 0 24 0 1 0 1 0

, 3 Rail 1 0 690 0 48 0 1 0 0

4(nd)

5 1 Truck 1 965 0 24 0 1 0 1 0

1 Rail 0 0 765 0 60 0 1 0 0

2 Truck 0 965 0 24 0 1 0 1 0

2 Rail 1 0 730 0 72 0 1 0 1

3 Truck 0 965 0 24 0 1 0 1 0

3 Rail 1 0 690 0 48 0 1 0 0

5 1 Truck 1 965 0 24 0 1 0 1 0

1 Rail 0 0 765 0 60 0 1 0 0

2 Truck 0 965 0 24 0 1 0 1 0

2 Rail 1 0 730 0 72 0 1 0 1

3 Truck 0 965 0 24 0 1 0 1 0

3 Rail 1 0 690 0 48 0 1 0 0

3 1 Truck 1 720 0 24 0 1 0 1 0

1 Rail 0 0 705 0 48 0 0 0 1

2 Truck 1 720 0 24 0 1 0 1 0

2 Rail 0 0 670 0 60 0 0 0 0

3 Truck 0 720 0 24 0 1 0 1 0

3 Rail 1 0 635 0 72 0 0 0 0

) 4 1 Truck 1 965 0 24 0 1 0 1 0
1 Rail 0 0 765 0 72 0 0 0 0

2 Truck 0 965 0 24 0 1 0 1 0

2 Rail 1 0 730 0 48 0 0 0 0

3 Truck 0 965 0 24 0 1 0 1 0

3 Rail 1 0 690 0 60 0 0 0 1
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] %A SP [ aou Mol Type Choice Teost Rcost Ttime Rtime Tfreq Rfreq Treli Rreli
3 1 Truck 1 720 0 24 0 1 0 1 0
1 Rail 0 0 705 0 48 0 0 0 1
2 Truck 1 720 0 24 0 1 0 1 0
2 Rail 0 0 670 0 60 0 0 0 0
3 Truck 0 720 0 24 0 1 0 1 0
3 Rail 1 0 635 0 72 0 0 0 0
3 1 Truck 1 720 0 24 0 1 0 1 0
1 Rail 0 0 705 0 48 0 0 0 1
2 Truck 1 720 0 24 0 1 0 1 0
2 Rail 0 0 670 0 60 0 0 0 0
3 Truck 0 720 0 24 0 1 0 1 0
3 Rail 1 0 635 0 72 0 0 0 0
5 1 Truck 1 965 0 24 0 1 0 1 0
1 Rail 0 0 765 0 60 0 1 0 0
2 Truck 0 965 0 24 0 1 0 1 0
2 Rail 1 0 730 0 72 0 1 0 1
3 Truck 0 965 0 24 0 1 0 1 0
3 Rail 1 0 690 0 48 0 1 0 0
5 1 Truck 1 965 0 24 0 1 0 1 0
1 Rail 0 0 765 0 60 0 1 0 0
2 Truck 0 965 0 24 0 1 0 1 0
2 Rail 1 0 730 0 72 0 1 0 1
3 Truck 0 965 0 24 0 1 0 1 0
3 Rail 1 0 690 0 48 0 1 0 0
1 1 Truck 1 720 0 24 0 1 0 1 0
1 Rail 0 0 705 0 72 0 0 0 0
2 Truck 1 720 0 24 0 1 0 1 0
2 Rail 0 0 670 0 48 0 0 0 0
3 Truck 0 720 0 24 0 1 0 1 0
3 Rail 1 0 635 0 60 0 0 0 1
1 1 Truck 1 720 0 24 0 1 0 1 0
1 Rail 0 0 705 0 72 0 0 0 0
2 Truck 1 720 0 24 0 1 0 1 0
2 Rail 0 0 670 0 48 0 0 0 0
3 Truck 0 720 0 24 0 1 0 1 0
3 Rail 1 0 635 0 60 0 0 0 1
1 1 Truck 1 720 0 24 0 1 0 1 0
1 Rail 0 0 705 0 72 0 0 0 0
2 Truck 1 720 0 24 0 1 0 1 0
2 Rail 0 0 670 0 48 0 0 0 0
3 Truck 0 720 0 24 0 1 0 1 0
3 Rail 1 0 635 0 60 0 0 0 1
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yﬂ’?; %A SP [ aou Mol Type Choice Teost Rcost Ttime Rtime Tfreq Rfreq Treli Rreli

4 1 Truck 1 965 0 24 0 1 0 1 0
1 Rail 0 0 765 0 72 0 0 0 0

2 Truck 0 965 0 24 0 1 0 1 0

2 Rail 1 0 730 0 48 0 0 0 0

3 Truck 0 965 0 24 0 1 0 1 0

3 Rail 1 0 690 0 60 0 0 0 1

4 1 Truck 1 965 0 24 0 1 0 1 0
1 Rail 0 0 765 0 72 0 0 0 0

, 2 Truck 0 965 0 24 0 1 0 1 0

7(n9)

2 Rail 1 0 730 0 48 0 0 0 0

3 Truck 0 965 0 24 0 1 0 1 0

3 Rail 1 0 690 0 60 0 0 0 1

4 1 Truck 1 965 0 24 0 1 0 1 0
1 Rail 0 0 765 0 72 0 0 0 0

2 Truck 0 965 0 24 0 1 0 1 0

2 Rail 1 0 730 0 48 0 0 0 0

3 Truck 0 965 0 24 0 1 0 1 0

3 Rail 1 0 690 0 60 0 0 0 1

2 1 Truck 1 720 0 24 0 1 0 1 0
1 Rail 0 0 705 0 60 0 1 0 0

2 Truck 0 720 0 24 0 1 0 1 0

2 Rail 1 0 670 0 72 0 1 0 1

3 Truck 0 720 0 24 0 1 0 1 0

3 Rail 1 0 635 0 48 0 1 0 0

2 1 Truck 1 720 0 24 0 1 0 1 0
1 Rail 0 0 705 0 60 0 1 0 0

2 Truck 0 720 0 24 0 1 0 1 0

2 Rail 1 0 670 0 72 0 1 0 1

3 Truck 0 720 0 24 0 1 0 1 0

3 Rail 1 0 635 0 48 0 1 0 0

* 2 1 Truck 1 720 0 24 0 1 0 1 0
1 Rail 0 0 705 0 60 0 1 0 0

2 Truck 0 720 0 24 0 1 0 1 0

2 Rail 1 0 670 0 72 0 1 0 1

3 Truck 0 720 0 24 0 1 0 1 0

3 Rail 1 0 635 0 48 0 1 0 0

4 1 Truck 1 965 0 24 0 1 0 1 0
1 Rail 0 0 765 0 72 0 0 0 0

2 Truck 0 965 0 24 0 1 0 1 0

2 Rail 1 0 730 0 48 0 0 0 0

3 Truck 0 965 0 24 0 1 0 1 0

3 Rail 1 0 690 0 60 0 0 0 1
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%a SP aoumsal Type Choice Teost Rcost Ttime Rtime Tfreq Rfreq Treli Rreli
4 1 Truck 1 965 0 24 0 1 0 1 0
1 Rail 0 0 765 0 72 0 0 0 0
2 Truck 0 965 0 24 0 1 0 1 0
2 Rail 1 0 730 0 48 0 0 0 0
3 Truck 0 965 0 24 0 1 0 1 0
, 3 Rail 1 0 690 0 60 0 0 0 1
8(n9)
5 1 Truck 1 965 0 24 0 1 0 1 0
1 Rail 0 0 765 0 60 0 1 0 0
2 Truck 0 965 0 24 0 1 0 1 0
2 Rail 1 0 730 0 72 0 1 0 1
3 Truck 0 965 0 24 0 1 0 1 0
3 Rail 1 0 690 0 48 0 1 0 0
1 1 Truck 1 720 0 24 0 1 0 1 0
1 Rail 0 0 705 0 72 0 0 0 0
2 Truck 1 720 0 24 0 1 0 1 0
2 Rail 0 0 670 0 48 0 0 0 0
3 Truck 0 720 0 24 0 1 0 1 0
3 Rail 1 0 635 0 60 0 0 0 1
’ 5 1 Truck 1 965 0 24 0 1 0 1 0
1 Rail 0 0 765 0 60 0 1 0 0
2 Truck 0 965 0 24 0 1 0 1 0
2 Rail 1 0 730 0 72 0 1 0 1
3 Truck 0 965 0 24 0 1 0 1 0
3 Rail 1 0 690 0 48 0 1 0 0
6 1 Truck 0 965 0 24 0 1 0 1 0
1 Rail 1 0 765 0 48 0 0 0 1
2 Truck 0 965 0 24 0 1 0 1 0
2 Rail 1 0 730 0 60 0 0 0 0
3 Truck 0 965 0 24 0 1 0 1 0
3 Rail 1 0 690 0 72 0 0 0 0
1 6 1 Truck 0 965 0 24 0 1 0 1 0
1 Rail 1 0 765 0 48 0 0 0 1
2 Truck 0 965 0 24 0 1 0 1 0
2 Rail 1 0 730 0 60 0 0 0 0
3 Truck 0 965 0 24 0 1 0 1 0
3 Rail 1 0 690 0 72 0 0 0 0
5 1 Truck 1 965 0 24 0 1 0 1 0
1 Rail 0 0 765 0 60 0 1 0 0
2 Truck 0 965 0 24 0 1 0 1 0
! 2 Rail 1 0 730 0 72 0 1 0 1
3 Truck 0 965 0 24 0 1 0 1 0
3 Rail 1 0 690 0 48 0 1 0 0
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%A SP [ a0IUMI ni Type Choice Tcost Rcost Ttime Rtime Tfreq Rfreq Treli Rreli
5 1 Truck 1 965 0 24 0 1 0 1 0
1 Rail 0 0 765 0 60 0 1 0 0
\ 2 Truck 0 965 0 24 0 1 0 1 0
11(n0)
2 Rail 1 0 730 0 72 0 1 0 1
3 Truck 0 965 0 24 0 1 0 1 0
3 Rail 1 0 690 0 48 0 1 0 0
6 1 Truck 0 965 0 24 0 1 0 1 0
1 Rail 1 0 765 0 48 0 0 0 1
2 Truck 0 965 0 24 0 1 0 1 0
2 Rail 1 0 730 0 60 0 0 0 0
3 Truck 0 965 0 24 0 1 0 1 0
3 Rail 1 0 690 0 72 0 0 0 0
? 6 1 Truck 0 965 0 24 0 1 0 1 0
1 Rail 1 0 765 0 48 0 0 0 1
2 Truck 0 965 0 24 0 1 0 1 0
2 Rail 1 0 730 0 60 0 0 0 0
3 Truck 0 965 0 24 0 1 0 1 0
3 Rail 1 0 690 0 72 0 0 0 0
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-->nlogit; |hs =choice

; choi ces=T, R

; nmodel : u(T)= Bl*Tcost+B2*Tti me+B3*Tfreq+B4*Treli/

u(R) =asc1l+Bl*Rcost +B2* Rt i ne+B3* Rf r eq+B4* Rr el

; show nodel ; Crosst ab; Descri be ;1VB=i ncvl u; Prob=ProbM\L; Utility=Util_ML$
Tree Structure Specified for the Nested Logit Mde
Sanpl e proportions are nmarginal, not conditional.
Choices marked with * are excluded for the Il A test.

---------------- T T T e
Tr unk (prop.)|Linb (prop.)| Branch (prop.)| Choice (prop.)|Weight|I1A
---------------- T T T I
Trunk{1} 1.00000| Lnb[1:1] 1.00000|B(1:1,1) 1.00000]T . 55556] 1.000

I | | R . 44444 1.000|
---------------- T T LT S

Mbdel Specification: Utility Functions for Alternatives
Table entry is the attribute that nultiplies the indicated paraneter

Par anet er
Row 1 B1 B2 B3 B4 ASC1
Choi ce
T 1 TCOST TTI MVE TFREQ TRELI
R 1 RCOST RTI ME RFREQ RRELI Const ant
Normal exit fromiterations. Exit status=0.

o e oo +
Di screte choice (multinomal logit) nodel
Maxi mum Li kel i hood Esti mat es
Model estimated: May 25, 2010 at 01: 35: 00PM
Dependent vari abl e Choi ce
Wei ghting vari abl e None
Nurmber of observations 117
Iterations conpl eted 6
Log likelihood function -53.08788
Log-L for Choice nodel = -53.08788
R2=1-LogL/ LogL* Log-L fncn R-sqrd RsqAd]
Constants only -80.3745 .33949 .31001
Chi - squared[ 4] = 54.57324
Prob [ chi squared > value ] = . 00000
Response data are given as ind. choice
Nunber of obs. = 117, ski pped 0 bad obs.
o e oo +
Fomm e o [ R S Fomm e e oo - [ +
| Variable | Coefficient | Standard Error |b/St.Er.|P[]|Z >z]
[ [ e e e e e e oo Fom e e oo - R +
Bl -.1516928488E-01 .36301780E-02 -4.179 . 0000
B2 -.9663696102E-01 .28805160E-01  -3.355 . 0008
B3 1.641162809 . 51755860 3.171 . 0015
B4 1. 746838860 . 57390677 3.044 . 0023
ASC1 3. 325402630 1. 2928265 2.572 . 0101
(Note: E+nn or E-nn neans multiply by 10 to + or -nn power.)
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-->nlogit; |hs =choice

: choi ces=T, R

; nmodel: u(T)= Bl*Tcost+B2*Tti me+B3*Tfreq+B4*Trel i/

u( R) =asc1+Bl*Rcost +B2* Rt i me+B3*Rf req+B4* Rrel i

; show nodel ; Crosst ab; Descri be ;1 VB=i ncvl u; Prob=ProbM\L; Utility=Util_ML$
Tree Structure Specified for the Nested Logit Mdel
Sanpl e proportions are nmarginal, not conditional.
Choi ces marked with * are excluded for the Il A test.

---------------- Tk s c ISR S
Trunk (prop.)|Linmb (prop.)| Branch (prop.)| Choice (prop.) | Weight|I1A
---------------- T oD ST o
Trunk{1} 1.00000|Lnb[1:1] 1.00000|B(1:1,1) 1.00000|T . 38889| 1.000]|

| | | R .61111] 1.000]|
---------------- T T T

Model Specification: Utility Functions for Alternatives
Table entry is the attribute that nmultiplies the indicated paranmeter.

Par anet er
Row 1 Bl B2 B3 B4 ASC1
Choi ce
T 1 TCOsT TTI ME TFREQ TRELI
R 1 RCOST RTI ME RFREQ RRELI Const ant
Normal exit fromiterations. Exit status=0.
T e T +
Di screte choice (multinom al |ogit) nodel
Maxi mum Li kel i hood Esti nmat es
Mbdel estinmated: May 25, 2010 at 04: 21: 22PM
Dependent vari abl e Choi ce
Wi ghting variable None
Nurmber of observations 126
Iterations conpleted 6
Log likelihood function -58. 55681
Log-L for Choice nodel = -58. 55681
R2=1- LogL/ LogL* Log-L fncn R-sqrd RsqAdj
Constants only -84.1993 .30455 .27581
Chi - squar ed[ 4] = 51. 28500
Prob [ chi squared > value ] = . 00000
Response data are given as ind. choice.
Nurmber of obs. = 126, ski pped 0 bad obs.
e e e +
Fom e o - [ R S Fom e e oo - [ S +
| Variable | Coefficient | Standard Error |b/St.Er.|P[|Z >z] |
[ [ e e e e e e oo Fom e oo - Fom e e e oo -
Bl -.1321741821E-01 .27697087E-02 -4.772 . 0000
B2 -.2335398715E-01 .23037020E-01 -1.014 . 3107
B3 . 6045364942 . 47064492 1.284 . 1990
B4 2.469043619 . 59773428 4.131 . 0000
ASC1 1. 496401797 . 99120844 1.510 . 1311
(Note: E+nn or E-nn neans nultiply by 10 to + or -nn power.)
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-->nlogit; |hs =choice

; choi ces=T, R

; nmodel: u(T)= Bl*Tcost +B3*Tfreq+B4*Trel i/

u(R) =asc1+Bl1*Rcost +B3*Rf req+B4*Rrel i

; show nmodel ; Crosst ab; Descri be ;1VB=i ncvl u; Prob=ProbM\L; Utility=Util _ML$
Tree Structure Specified for the Nested Logit Mbdel
Sanpl e proportions are nmarginal, not conditional.
Choi ces marked with * are excluded for the Il A test.

---------------- T T L S
Tr unk (prop)|L|nb (prop)|Branch (prop)|ChO|ce (prop)|Wa|ght|IIA
______________________________________________________________________ +-- -
Trunk{1} 1.00000| Lnb[ 1: 1] 1. OOOOO| B(1:1,1) 1.00000|T 50000| 1. 000|

| | | R 50000| 1. 000|
---------------- N T e R

Mbodel Specification: Utility Functions for Alternatives
Table entry is the attribute that nmultiplies the indicated paraneter.

Par anet er
Row 1 Bl B3 B4 ASCl
Choi ce
T 1 TCOST TFREQ TRELI
R 1 RCOST RFREQ RRELI Const ant
Normal exit fromiterations. Exit status=0.
o +
Di screte choice (multinom al logit) nodel
Maxi mum Li kel i hood Esti nates
Model estimated: May 25, 2010 at 04: 25: 49PM
Dependent vari abl e Choi ce
Wei ghting vari abl e None
Nunber of observations 48
Iterations conpleted 5
Log likelihood function -26.31273
Log-L for Choice nodel = -26.31273
R2=1- LogL/ LogL* Log-L fncn R-sqrd RsqAdj
Constants only -33.2711 .20914 .13724
Chi - squared[ 3] = 13. 91667
Prob [ chi squared > value ] = . 00302
Response data are given as ind. choice.
Nurmber of obs. = 48, ski pped 0 bad obs.
Fo e m m e e e e e e e e e e e e e e e e e e mm e me—aaon +
oo e oo R N +
| Vari abl e | Coefficient | Standard Error |b/St Er. |P[|Z|>z] |
e g
Bl .1617088223E- 01 .56582087E-02  -2.858 . 0043
B3 1. 215299414 . 81418047 1.493 . 1355
B4 1. 037371597 . 72364683 1.434 . 1517
ASC1 - 3. 893240265 1.8983723 -2.051 . 0403

(Note: E+nn or E-nn neans multiply by 10 to + or -nn power.)
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-->nlogit; |hs =choice

; choices=T,R S

; nodel : u(T)= Bl*Tcost +B3*Tfreq/

u( R) =asc1+Bl* Rcost +B3*Rf r eq/

u( S) =asc2+Bl1* Scost +B3* Sfr eq

; show nodel ; Crosst ab; Descri be ;1VB=i ncvl u; Prob=ProbM\L; Utility=Util_ML$
Tree Structure Specified for the Nested Logit Mbodel
Sanpl e proportions are narginal, not conditional.
Choices marked with * are excluded for the Il A test.

---------------- T T T e
Tr unk (prop. )|L|rrb (prop)|Branch (prop. )|Ch0|ce (prop)|Wé|ght|IIA
______________________________________________________________________ +- - -
Trunk{1} 1.00000| Lnb[ 1: 1] 1. 00000| B(1:1,1) 1.00000|T .29167| 1. 000|

| | | R .16667| 1.000|

| | | S 54167| 1. 000]|
---------------- T T T e e

Mbodel Specification: Utility Functions for Alternatives
Table entry is the attribute that nmultiplies the indicated paraneter.

Par anet er
Row 1 Bl B3 ASC1 ASC2
Choi ce
T 1 TCOST TFREQ
R 1 RCOST RFREQ Const ant
S 1 SCOsT SFREQ Const ant
Normal exit fromiterations. Exit status=0.
o e oo +
Di screte choice (multinomal logit) nodel
Maxi mum Li kel i hood Esti mat es
Model estinmated: May 25, 2010 at 03:28: 16PM
Dependent vari abl e Choi ce
Wei ghting variabl e None
Nurmber of observations 96
Iterations conpl eted 8
Log likelihood function -58.17155
Log-L for Choice nodel = -58.17155
R2=1-LogL/ LogL* Log-L fncn R-sqrd RsqAdj
Constants only -95.0496 .38799 .37497
Chi - squared[ 2] = 73. 75611
Prob [ chi squared > value ] = . 00000
Response data are given as ind. choice.
Nunber of obs. = 96, ski pped 0 bad obs.
o e oo +
Fomm e o [ R S Fomm e e oo - [ +
| Variable | Coefficient | Standard Error |b/St Er. |P[|Z|>z] |
[ [ TRy
Bl -.2051056838E-01 .47387476E-02 -4.328 . 0000
B3 1. 332733714 . 41115101 3.241 . 0012
ASC1 . 4617660810 . 37637547 -1.227 . 2199
ASC2 . 1333332007 . 41252649 . 323 . 7465

(Not e: E+nn or E-nn neans rmltlply by 10 to + or -nn power.)
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