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The purpose of this thesis is to define factors that affect the differences in mode
choices by using questionnaire. The data collected from 3390 travelers, who traveled form
Bangkok to Chiang Mai by low-cost carrier, expressed train and conventional intercity bus.
This study formulates a multinomial logit model of travel mode choice that accommodates

variations in responsiveness to level of service measures due to individual characteristics.

This study consists of 3 parts; 1) Transportation from Bangkok to Chiang Mai, giving
a description of traveling by low-cost carrier, expressed train and conventional intercity bus;
2) Individual characteristics and mode selection criteria; reporting traveling data in term of
crosstab table and the criteria are travel cost, travel time, frequency of service, safety,
convenient, service and mode familiarity; 3) Multinomial logit model; the empirical result
shows that statistically significant socio-economic variables are gender, age, household
income, years.of schooling, travel aim, fare payer, travel experience including travel time,
safety and convenience factor. The carrectly predicted percent of the model is 73.6 percent
with 0.443 of McFadden-R", Therefore, the model is suitable to trace the traveling behavior

patterns.
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2.2.1 Logit Model
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stluuunsiaumenld

FTAUNNTANEN :
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RTUIU 0.5 0.9 0.6 2.0
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aylsan AU 1 8 11 20
(5.1%) Sainy 5.0 40.0 55.0 100
RTUIU 0.1 0.6 0.7 14
faeiay 7.1 42.9 50.0
sums AU 62 66 74 202
(51.8%) faeqay 30.7 32.7 36.6 100
AU 1.4 5.1 4.6 11.1
fauay 12.6 45.9 41.4
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faay 16.7 50.0 33.3
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AU 0.5 29 1.7 5.1
Faeny 9.8 56.9 33.3
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(31.3%) fasiay 26.2 34.4 39.3 100
AU 0.7 32 3.0 6.9
faang 10.1 46.4 435
§5NA8IUAY AU 45 20 29 94
(24.1%) Fanny 47.9 21.3 30.9 100
AU 1.0 1.5 1.8 4.3
Snnay 233 34.9 41.9
WHATNT/SUING RTUIU 1 1 0 2
(0.5%) fasny 50.0 50.0 0 100
U 0.1 0.1 0 0.2
Saeny 50.0 50.0 0
i / wlinu AU 5 13 4 22
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Saeiny 7.7 77.0 15.4
UNLTEU UNANEN AU 19 9 12 40
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selnpsalsau .
tAgasiiy salw FON2S 393
10,000 L WEAAINGY AL 5 15 15 35
(9.0%) faany 14.3 42.9 42.9 100
AU 0.1 1.2 0.9 2.2
faaay 45 54.5 41.0
10,001-20,000 LN AU 17 24 32 73
(18.7%) Saay 23.3 32.9 43.8 100
R9UI 0.4 1.8 2.0 4.2
JREInY 9.5 42.9 47.6
20,001-30,000 1N AU 24 24 31 79
(20.3%) fagay 30.4 30.4 39.2 100
AU 0.6 1.8 1.9 43
faeay 14.0 41.9 44.2
30,001-40,000 1N AU 11 16 12 39
(10.0%) faeay 28.2 41.0 30.8 100
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Saaay 19.6 45.7 34.8
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(Population Pattern)
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(18.7%) fatiny 315 30.1 38.4 100
AU 0.5 1.7 1.7 3.9
Fanny 12.8 43.6 43.6
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UL 0.2 1.4 0.2 1.8
Faeiny 11.1 77.8 11.1
sluuuAIaEng
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(Sample Pattern)
sduvuszans
3 10 8 21
(Population Pattern)
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A9 4.31 wan1sdszannuAnine lfuuusnaes Multinomial Logit

AN tiuRu e saln
sauls Std. Std.
o Error Wald Sig. B Error Wald Sig.
Intercept 3.260 2177 2.243 0.134 0.227 2.888 0.006 0.937
AGE 0.009 0.014 0.401 0.526 0.072 0.017 17.412*** | 0.000
COSTDIFF . g -0.002 0.001 1.665 0.197 0.000 0.002 0.020 0.887
INCOME 0.000 0.000 6.450™* 0.011 0.000 0.000 3.311* 0.069
EDUCATE -0.126 0.047 7.237*** | 0.007 -0.025 0.054 0.214 0.644
GENDER -0.841 0.336 6.242** 0.012 -0.939 0.399 5.535** 0.019
AlM1 -1.004 0.457 4.818* 0.028 -1.193 0.582 4.200* 0.040
AIM2 -0.459 0.420 1.194 0.275 - 0.206 0.519 0.158 0.691
AIM3 1.814 0.814 4.966™* 0.026 2.049 0.844 5.899** 0.015
PAYER -0472 0.463 1.038 0.308 -1.185 0.557 4.517* 0.034
USE 2.342 0.397 34.715* | 0.000 0.066 0.442 0.022 0.882
USE_, - 0.506 0.507 0.997 0.318 3.787 0.455 | 69.352*** [ 0.000
E11(COST) 1.849 1.418 1.700 0.192 1.790 1.617 1.225 0.268
E12(TIME) 3.470 1.425 5.93*= 0.015 2.323 1.630 2.031 0.154
EISFREQUENCY | o544 | 1812 1972 | 0160 | 2991 | 2082 | 2064 | 0.151
OF SERVICE)
E14(SAFETY) 1.943 1.432 1.840 0.175 3.298 1.608 4.205** 0.040
E15(CONVENIENT) 1.897 1.446 1.723 0.189 2.893 1.624 3.172* 0.075
E16(SERVICE) 2.016 1.828 1.215 0.270 -15.477 0.000 = B
McFadden-R® 0.443
%Correctly 736
Predicted
Number of 390
observations

A =
NN : AMNNITANN

o

e - saviasgnivua idugUuuunisiiuniegneds

al

=X a o o

* uNneny ATRANATY W 9¥AL 0.1

o

“ yynene NURANATY ol 3EAU 0.05

Aty
= a o o o o
FORUNDY HUEAN ﬂ_lw M 3emal 0.01

85



86

a a o R Ry ) 2 a
ﬂWﬁW@mﬂﬂﬂ@@ﬂﬂu\?j ‘VlZNN@ﬂ‘J‘&'?V]LIﬁ]ﬂiﬂﬂqﬁiuﬂf]ﬂ@@ﬂLﬂuVl'NIﬂEIgﬂLLUUI@

dI :// a = [ dgl
stlunumiledu annnsoasaunldlaadsilannis Al
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A~ PA(L-PA), — PAPB,
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Own-effect Cross-effect
oPB,

= PB;(1- PB;) 4 —PAPB .,
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Own-effect Cross-effect
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X, X X,
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\HaunuAsinee asluannis z azléen Z fsil

ZA = 3.260+ (0.009)(35.64) + (-0.002)(900.07) + (0.000)(49,581.21)
+(-0.126)(14.52) + (-0.841)(0.51) + (-1.004)(0.31) + (-0.459)(0.19)
+(1.814)(0.08) + (-0.472)(0.08) + (2.342)(0.55) + (-0.506)(0.33)
+(1.849)(0.25) + (3.470)(0.24) + (2.544)(0.02) + (1.943)(0.30)
+(1.897)(0.14) + (2:016)(0.01)

= 2.567

ZB = 0.227.+(0.072)(35.64) + (0.000)(900.07) + (0.000)(49,581.21)
+(-0.025)(14.52) + (-0.939)(0.51) + (-1.193)(0.31) + (-0.206)(0.19)
+(2.049)(0.08) + (-1.185)(0.08) + (0.066)(0.55) + (3.787)(0.33)
+(1.790)(0.25) + (2.323)(0.24) + (2.991)(0.02) + (3.298)(0.30)
+(2.893)(0.14) + (-15.477)(0.01)

= 5.202
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PB = 1+ a2507 . go202
= 0.928
1
PC = 1o 2557 4. go202
= 0.005
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Aauils OPA oPB, %
oX oX; oX,
AGE -0.004 0.004 0.000
COSTDIFF,_ , 0.000 0.000 0.000
INCOME 0.000 0.000 0.000
EDUCATE - 0.006 0.006 0.000
GENDER 0.006 -0.010 0.004
AIM1 0.011 -0.017 0.006
AIM2 -0.016 0.015 0.001
AIM3 -0.014 0.024 -0.010
PAYER 0.044 - 0.050 0.006
USE . 0.142 -0.141 -0.001
USE,, - 0.267 0.284 -0.017
E11(COST) 0.004 0.005 -0.009
E12(TIME) 0.072 -0.061 -0.011
E13(FREQUENCY OF SERVICE) -0.027 0.042 -0.015
E14(SAFETY) -0.084 0.100 -0.016
E15(CONVENIENT) -0.061 0.075 -0.014
E16(SERVICE) 1.088 -1.159 0.071

A =
NN : AMNNITANT




AN9NTN 4.33 NANITUTENUANEATINAN Cross Term

AN tiuRu e sald
Fauls Std. . Std. ‘
a Error Wald Sig. B Error Wald Sig.
Intercept -2.625 1.676 2.455 0.117 -6.033 2.113 8.151 0.004
AGE 0.019 0.018 1.097 0.295 0.086 0.026 | 10.957*** | 0.001
COSTDIFF . g -0.002 0.001 1.665 0.197 0.000 0.002 0.020 0.887
INCOME 0.000 0.000 6.389** 0.011 0.000 0.000 3.225* 0.073
EDUCATE -0.124 0.049 6.490** 0.011 -0.020 0.055 0.136 0.712
GENDER -0.989 0.535 3.423* 0.064 -0.939 0.399 5.535** 0.019
AIM1 -1.033 0.478 4.681* 0.031 - 1.301 0.591 4.846™ 0.028
AIM2 -0.384 0.421 0.831 0.362 -0.229 0.526 0.190 0.663
AIM3 1.660 0.854 37 0.052 2.022 0.862 5.501** 0.019
PAYER -0.472 0.463 1.038 0.308 -1.185 0.557 4517 0.034
USE 2.335 0.404 33.477** 1 0.000 -0.090 0.447 0.041 0.840
USE_, -0.725 0.520 1.949 0.163 3.823 0.474 | 65.095*** | 0.000
E11(COST) 1.849 1.418 1.700 0.192 1.790 1.617 1.225 0.268
E12(TIME) 3.470 1.425 593 1*x 0.015 2.323 1.630 2.031 0.154
EISFREQUENCY | o544 | 1812 1972 | 0160 | 2991 [ 2082 | 2084 | 0.151
OF SERVICE)
E14(SAFETY) 1.943 1.432 1.840 0.175 3.298 1.608 4.205** 0.040
E15(CONVENIENT) 1.897 1.446 1.723 0.189 2.893 1.624 3.172* 0.075
E16(SERVICE) 2.016 1.828 1.215 0.270 -15.477 0.000 - -
CROSS TERM
GENDER * E12 3.891 1.715 5.150** 0.023 4.389 2.190 4.018** 0.045
GENDER * E14 2.620 1.882 1.939 0.164 3.746 2.209 2.876* 0.090
GENDER * E15 4.469 2.188 4.173* 0.041 5.745 2.457 5.467** 0.019
(1-GENDER) * E12 4.104 1.637 6.282** 0.012 3.969 2.040 3.787* 0.052
(1-GENDER) * E14 4117 2170 3.599* 0.058 3.757 2.390 2.471 0.116
(1-GENDER) * E15 2.930 2.077 1.990 0.158 5.078 2.345 4727 0.030
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R399 4.33 NANN9LUIENUANLEBTINAN Cross Term (@)

AnansTiuAuue sl
pauls Std. Std.
B Wald Sig. B Wald Sig.
Error Error
CROSS TERM
AGE * E14 -0.034 0.038 0.765 0.382 0.057 0.048 1.402 0.236
AGE * E15 -0.017 0.038 0.199 0.655 0.077 0.045 2.925* 0.087
(1-PAYER) * E11 -2.089 0.890 5.504** 0.019 -0.031 0.965 0.001 0.974
(1-PAYER) * E12 -0.791 0.981 0.651 0.420 -2.550 1.296 3.872** 0.049
McFadden-R® 0.464
%Correctly
TN
Predicted
Number of 390
observations

IR =
NN AMNNITANTN

o

uNewe - savindgniiviue Wuguuunisauned19as

a o

* yunany Jdadn U 72/ 0.1

Aty
== al o o o o
OUNNEDN NUEdN tl tW 7L 0.05
-

5 y9qene NUHANAT W 326U 0.01
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ANFINMARYUAN 2. 71 1 wan1TUssunuAtlaglduuudnaas Multinomial Logit (AAuilsnanum)

Anemstiudunue soln
siakils Std. . Std. .
a Error Wald Sig. B Error Wald Sig.
Intercept 1.363 2112 0.417 0.519 -3.791 2.892 1.718 0.190
AGE 0.008 0.014 0.310 0.578 0.070 0.017 | 16.561*** | 0.000
COSTDIFF ¢ o5 -0.002 0.001 1.710 0.191 0.000 0.002 0.008 0.928
COSTDIFF,; g 0.002 0.003 0.281 0.596 0.004 0.003 2.502 0.114
INCOME 0.000 0.000 6.541** 0.011 0.000 0.000 3.432 0.064
EDUCATE -0.126 0.047 7.245*** | 0.007 -0.024 0.054 0.187 0.666
GENDER -0.842 0.338 6.219** 0.013 -0.975 0.402 5.890** 0.015
AIM1 -1.822 0.815 4,993 0.025 -2.080 0.850 5.988* 0.014
AIM2 -2.836 0.891 10.113 0.001 -3.323 0.966 11.845* | 0.001
AIM3 -2.338 0.854 7.498** 0.006 -2.452 0.908 7.287*** | 0.007
PAYER -0.475 0.463 1.055 0.304 -1.219 0.559 4.754* 0.029
USE, . 2.342 0.397 B4 715 SO0 00 0.066 0.442 0.022 0.882
USE,, -0.506 0.507 0.997 0.318 3.787 0.455 | 69.352*** [ 0.000
E11(COST) 1.885 1.423 14055 0.185 1.940 1.636 1.407 0.236
E12(TIME) 3.478 1.429 5.922** 0.015 2.343 1.649 2.018 0.155
E13(FREQUENCY 2.577 1.812 1.972 0.160 3.123 2.082 2.064 0.137
OF SERVICE)
E14(SAFETY) 1.986 1.438 1.908 0.167 3.444 1.628 4473 0.034
E15(CONVENIENT) 1915 1449 1.746 0.186 2.998 1.624 3.172* 0.068
E16(SERVICE) 2.034 1.834 1.230 0.267 -15.337 0.000 - -
McFadden-R® 0.446
%Correctly
73.8
Predicted
Number of 390

observations

= =
NN - AMNNTANTN
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* ynefe AdedAty o sz 0.05

= gnaie SdednAty ol 526U 0.01
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ANTNNNANUAN 1. 1 2 mantstlszanmuAnine I uuusaes Multinomial Logit Wafnfauils COSTDIFF,

ET-CB

AnesiiuAunuea soln
sauls Std. Std.
o Error Wald Sig. B Error Wald Sig.
Intercept 3.260 2177 2.243 0.134 0.227 2.888 0.006 0.937
AGE 0.009 0.014 0.401 0.526 0.072 0.017 17.412*** | 0.000
COSTDIFF . g -0.002 0.001 1.665 0.197 0.000 0.002 0.020 0.887
INCOME 0.000 0.000 6.450™* 0.011 0.000 0.000 3.311* 0.069
EDUCATE -0.126 0.047 7.237* | 0.007 -0.025 0.054 0.214 0.644
GENDER -0.841 0.336 6.242** 0.012 - 0.939 0.399 5.535** 0.019
AlM1 -1.004 0.457 4818 0.028 =193 0.582 4.200* 0.040
AIM2 -0.459 0.420 1.194 0.275 - 0.206 0.519 0.158 0.691
AIM3 1.814 0.814 4.966** 0.026 2.049 0.844 5.899** 0.015
PAYER -0472 0.463 1.038 0.308 -1.185 0.557 4.517* 0.034
USE 2.342 0.397 34.715* 1.0.000 0.066 0.442 0.022 0.882
USE_, - 0.506 0.507 0.997 0.318 3.787 0.455 | 69.352*** [ 0.000
E11(COST) 1.849 1.418 1.700 0.192 1.790 1.617 1.225 0.268
E12(TIME) 3.470 1.425 SIS 0.015 2.323 1.630 2.031 0.154
E13(FREQUENCY 2.544 JLehl2 1.972 0.160 2.991 2.082 2.064 0.151
OF SERVICE)
E14(SAFETY) 1.943 1.432 1.840 0.175 3.298 1.608 4.205* 0.040
E15(CONVENIENT) 1.897 1.446 1.723 0.189 2.893 1.624 3.172* 0.075
E16(SERVICE) 2.016 1.828 1.215 0.270 | -15.477 0.000 - -
McFadden-R® 0.443
%Correctly -
Predicted
Number of 390
observations

= =
NHI 1 AINNITANTN

o

wlnewn - sovafgnimua idugtuuunisifiuniedneds

* pnene Aludn Aty o svAu 0.1
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