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6406794 :  Atipon Satranarakun

Dissertation Title  : Factors Affecting Accessing Public Railway Transportation in
Bangkok Metropolitan

Program :  Doctor of Philosophy in Digital Economy

Dissertation Advisor :  Asst. Prof. Tanpat Kraiwanit, Ph.D.

Abstract

The objectives of the study on affecting factors on accessing public railway
transportation in Bangkok Metropolitan are 1) to examine the factors influencing the use of the
public transportation system, and 2) to investigate the factors affecting access to public railways.
The research employed a mixed methodology, combining quantitative methods with data
collected from a sample of 815 public transportation users. The data were analyzed using
descriptive statistics and binary logistic models. In addition, qualitative methodology was
utilized, which involved conducting in-depth interviews with officials from the Ministry of
Transport, private sector executives, and service users. Content analysis was applied to generate
inductive analysis and draw conclusions. The research findings indicated that there is no
significant relationship between the group of rail transit users (Group A) and non-users (Group
B). However, a significant relationship exists between rail transit users (Group A) and non-users
(Group C). Based on this study, the recommendations include developingan electric bus and QR
code functionality to enhance the efficiency of the connectivity system with the rail transportation
network, considering fare pricing, and providing support for low-income individuals. For further
research, this comprises examining the price structure, which is a significant factor in travel
expenses, and studying price elasticity on different routes within the public transportation system.
This research can serve as a basis for testing and implementing measures that would increase
passenger accessibility to the rail system and potentially reduce fares in the future. Applying the
proposed recommendations would be beneficial for the development of Thailand's mass rail
transportation system in the future.

(Total 159 pages)

Keywords: Public Railway Transportation, Rail Transit, Bangkok Metropolitan
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1) nadoungu (NAN A: 19055 467 510) U (ngu B:A i1dusmsnanua
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2) naaeungu (Nqu A: 191513 467 518) U (NAu C :ANNANEN N 1A 119

UINIT 142 519)

4.3 MINATDUANNAF 1Y
4.3.1 manaaausulsdaszmalsznnsenans ("X A U NQX B)

A3 19N 4.23 MInadou ANNaNTa lunN1snenIal 1neAs Omnibus Tests of Model Coefficients

ANNA0A Chi-square df Sig.
Step 1 Step 157.086 10 .000
Block 157.086 10 .000
Model 157.086 10 .000
MNANTIN 423 Wu nuhdusdasznalszmnsmans ansanensaiaanls
a1 ldpenativiod Wiyﬁ'imu 05

A 1o a £ 4
A1597 4.24 Maudsea@nsnswensal Pseudo R-Square

-2 Log likelihood Cox & Snell R Square Nagelkerke R Square

Step 1 824.176" 195 263

a. Estimation terminated at iteration number 5 because parameter estimates changed by less than .001.

{ a 4 J aa 1 1 4
NAT NN 4.24Nﬁﬂ']i’)!,ﬂﬁ'lg‘l‘iW‘]J’Nﬁj’Jﬂﬁﬂﬂ Binary Logistics ‘lllﬁﬂ"l WIINIULDY
. = 9Yq Y 1 A (= A [

Linear 1agn39 94181971 Pseudo R-Square 139 AUNYY UNU ABAT Cox & Snell R Square LLae
S A A Y A 73 A

Nagelkerke R Square HUMINNTUINTONTNAOUANNTOAANDIVDI Model H3o1os1HUA N
a A % Jd o 9 = g
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WUNUAUNINY (Cox & Snell R Square .195 118 Nagelkerke R Square .263) 19.5% U8 26.3%

1]
A o =

P8IV IATY NILAV 0.05

A @ a £ a A J
159N 4.25 fﬂi‘ﬂ@ﬁ'ﬁ)Uﬁhﬂﬁgﬁﬂ‘ﬁﬂ'ﬁﬂﬂﬂ@ﬂiﬁﬂﬂﬁﬂﬁ

Jadeilszmnsmans B S.E. Wald df  Sig.  Exp(B)

Step 1 yyyer (x ) 893 271 10866 1 .001 2442
01FM (X,) -167 232 518 1 472 847

018 (X5) 052 019 7.660 1 006 1054
M3ANE (X,) -009 016 315 1 575 991

51914 (X,) 000 000 203 1 652 1.000

M308Y (X,) 000 000 1.099 1 294 1.000

UIUMSAUNS (X,) 187 12 49.120 1 .000 2.197

WIS INNU (Xy) -307 .068 20.328 1 .000 735
ﬂizlﬂﬂﬁﬁﬂ@1ﬁﬂ (Xo) -.141 .209 458 1 499 .868
{']’qwf‘j’@ﬁ@gjmﬁﬂ (Xy0) 512 172 8.846 1 .003 1.669
Constant -1.854 791 5.497 1 .019 157

a. Variable(s) entered on step 1: (X)), (X,), (X3), (X,), (X5), (X,), (X5), (Xg), (Xo), (X;0)

1
A o P = A A ' < A '
AT TUVIYAIY  Model 1+e % WO P ﬂ@ﬂ']ﬂ'ﬂlllﬂfﬂgﬁju ﬂﬁQNa@]@IﬂﬂWﬁ

Lelﬁi}']ﬁ\‘]ﬂTi“lluE"NimJ‘UVINiN

=

wundmlseasei hilldedinynisdeamsvudeszuusie e 91%FW n15ANEI

Y A o o
i'lflllﬂ Mseo tazdsznnnnnede

1Ay () =-1.854+.893(X,) +.052(X5) -.787(X;) -307(Xg) +.512(X ;)
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2.197 ﬁ’]u'ﬁuﬁﬂ’]‘?ﬂﬁ@gﬁﬁﬂﬁu Lﬁllgﬁu 1 AU T’E—]ﬂ’]ﬁl"lsl}']ﬁ\iﬂ'ﬁ"Uuﬁ\‘iﬁgﬂ'ﬂﬂ'l\ii'm anaN
[ Y o o = Y =X
(1'.735 = .265) MNUY 26.5 % (.265*100) LlagﬂWﬂ@’lﬁﬂiuﬂE\ﬂVIWNﬂTLlﬂﬁ NI@ﬂ’lﬁlell’lﬂ\iig‘]JU

1 gj o H 1 Y] o 1%
VUAINNTN 1.669 101U Model 118 Maoumua ldnadniaeaisrana l

H ' S 1 Aa 1o Y . . a
G]T:ﬂﬂﬁ 426 MIFADUNMUATNIINTUNUANIDI W%'EJ AEFINA 98 Classification Table

9 =
NITEVINTSUUNNIT N

A1934 Anensal $ouaz
1314 fouay
Step 1 ails 177 120 59.6
14 104 324 75.7
su500aY 69.1

a. The Cut Value is .500

NATNN 4.26 WUN Lﬁ@ﬁﬁ’iﬂﬂ Glﬁ?h Cut Value is .500 W30 VO VUAYDINITYD LT 1

Y 1 v I a Ao
N 0.5 W30 S8z 50 MadeUMUAMEINIainUAssndunald Tnugndes 69.1 %

g o a 4 % a o~ v o ana
nniuins ez ulsoasenelsgmnsmaasn hoddynieedda os

Y
MY N nsed lanadns luaseoa

A L4 ast
A1519N 4.27 ﬂﬁ‘ﬂﬂﬁ@Uﬂ'ﬂiJﬁHJﬁﬂiuﬂWiWEﬂﬂ‘im Tﬂil’)‘ﬁ Omnibus Tests of Model Coefficients

Chi-square df Sig.
Step 1 Step 190.403 5 .000
Block 190.403 5 .000

Model 190.403 5 .000
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A V@ a I Xy Y
NNTNNN 4.27 W‘U’Nﬂ')!.tﬂi@ﬁﬁ%“lmﬂ‘1J§'$“Iﬂﬂ'§ﬂ'lﬁ@]3 ﬁ']iJ'lﬁﬂWfﬂﬂiﬂW]’)LLﬂﬁﬂ'lﬂJhlﬂ

1 A v o W d'
DYNUUITINYNTSAU .05

A 4
AT 1NN 4.28 ﬂﬁ‘ﬂﬂﬁflﬂﬂ’ﬂilgﬂg]}ﬂQ*ll’t]\iﬁiJﬂﬁWfﬂﬂim @B]I’JEJG]TiN Classification Table (a)

-2 Log likelihood Cox & Snell R Square Nagelkerke R Square

Step 1 921.990" 208 .280

a. Estimation terminated at iteration number 5 because paramMter estimates changed by less than

.001

a 73 A a
ﬂﬁWﬂﬁﬂHW%@@]i’Jﬁ]ﬁﬂUﬂ??ﬂﬁ@ﬂﬂéj@ﬁ‘ﬂ@ﬁ Model W?@Lﬂ@il%ﬂﬁ “ﬁﬁuJTiflfJ‘ﬁ‘iﬂfJ

v Jd v X 1 1 LY
anuusismrSeanudunlslumsnensaidawlsan]d Famsnageuidnuauniiu

[

(Cox & Snell R Square .208 (ke g Nagelkerke R Square .280) 20.8% t1a1g 28.0% GRANELALIEY

g

3291 0.05

1 4
A5 4.29 ﬂﬁ‘ﬂ@ﬁﬂﬂﬁ'ﬂﬂi%ﬁﬂ‘ﬁﬂﬁﬂﬂﬂ@EJTa"l)ﬁﬁﬂﬁ:

Jadelsznnsemans B S.E. Wald df  Sig.  Exp(B)
Step 1WA (X ) 483 . 196 6.099 1 014 1.621
1 018 (X,) g YL 1.469 1 226 1.012
UM IAUN (X,) -3 R W 79.953 1 .000 2.600
WNo I WAU (X,) -346 057 36.461 1 .000 708
%’qwi’wﬁagimﬁa X, 569 162 12.276 1 .000 1.767
Constant -1.134 344 10.847 1 .001 322

a. Variable(s) entered on step 1: (X)), (X3), (X5), (Xg), (X;o)

1
~ a 9 P = A A 1 1 I ~
NAITNN 4.29 @150 TU18AIY Model 1+e7% WOP ﬂammmungﬂu N

AaWaas oM a1 IS UUAITZUUNING 1

12 v o W 9

nunawlseasgi hilhiedngnssitanmsvudeszuuse as 91y

1A8 (Z) =-1.134+.483 (X |) +.012 (X3) +.955 (X;) -346(Xg) +.569(X )
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v ] 4 1
IT‘LAﬁiJWﬂ’NiJ’NLWﬁ“NEI ﬁWﬁJﬁﬂL"IBI}Wﬁ\‘lﬂﬁGUuﬁ\ﬁg‘U‘UﬂNiN LW?J%‘L! 1.621 1M uamﬁa
] Y v Y [
mqmaﬁu I?J mmiavfﬁﬁmﬁmumsz‘uumqsn me'?u 1.012 1M ﬁi"lﬂfli!ﬂ"lilﬂuﬂ”ldil"lﬂﬁWﬂ
= o A 2 ~ ) \ 4 2 ,
ﬂﬁﬂﬂﬁﬂmﬂaWﬂN‘ﬂ’i%m WHUU 1 Y ATV IDINTITVUHAITSUUNINIT I WUV Y 2.600 N1
] ] Y
SuanIFaiegsaudu ulu 1 Ay Ton @100 15 VU AITEUUNINGI9aAA

(1-708 = .292) 29.2 % (:292*100) ttazgvinode Tungumnuviuns HlomaddessunvuaIms

Y v
319 1.767 31011111 Model 1118 Iaaumuar ldnasniasarsiedalyl

A J d o 1T A 1w
AN 4.30 NMTADUMUAINYINTUNVA1IT 1’?%6 ATTUNG @91}’38 Classification Table"

9 =
NITVINTSUUNNITI N

A934 Anensel fovay
131 $ouaz
Step 1 ails 235 113 67.5
4% 115 352 75.4
su500aY 72.0

a. The Cut Value is .500

W Wedmua 14a1 Cut Value is .500 30 YO VWAVOINTEBUTU AU 0.5 130

[ v [l a { o
$owaz 50 MmigouMuUAINEINTaINUAsINFunala Tanugnded 72.0 %
4.3.2 Mmsnageudmnlsdaszmeenurnvuzlumaiums (ngu A fu ngw B)

4 4 as
G]'li?\iﬁ 431 MSNATOUANNEWNTD IUNITNEINTD 1A8ID Omnibus Tests of Model Coefficients

Chi-square df Sig.

Step 1 Step 298.714 5 .000
Block 298.714 5 .000

Model 298.714 5 .000

o w

1w a Jd v Y 1 A w A @
W’U'JWI'JLL‘IJ?'E)ﬁ‘i%?ﬂlﬂﬁﬂWﬂWﬂimﬂﬁLLﬂiﬂWNqﬂ@fJNiJuEJ?ﬂ yYNIzAy .05
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{ 1w a £ J
A1519% 4.32 MdudszansnsneInsal Pseudo R-Square

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square

1 813.678" 307 412

a. Estimation terminated at iteration number 5 because parameter estimates changed by less than .001.

A A A v A /3 A
ANATTNN 4.32 NMINITUIUNITONTIVADUANUTDAAADIUDI Model ﬁiﬂ!ﬂﬂil“ﬁuﬂ N

A

a A & d o 9 =< ~
mmia’e‘)‘ﬁmﬁlmmuﬂiﬂi’mmammwuuﬂﬂumﬁ‘wEnﬂﬁmmuﬂiﬂm"lﬂ HFINTTNATOUU
NUNTA NN (Cox & Snell R Square .307 1ia¢ Nagelkerke R Square . 412) 30.7% 1ae 41.2%

peNNydIAY N fiszdv 0.05

] r'd
319N 4.33 MInadouduilszansmsnaoeeladafnd

Uz lumsaun B S.E. Wald df  Sig. Exp(B)
Step  yoimed ludsune (X;y) 656 208 9.946 1 .002 1.927
v sngmyANa (X,,) 1.053 216 23.851 1 .000 2.865

D8 (X,s5) 1954 217 81.107 1 .000 7.054
UNne (X,e) 663 195 11.557 1 .00l 1.941
SOADWNI(X,,) AO00 W B0 848 1 357 1.209
Constant 2239 = 235 90.983 1 .000 107

a. Variable(s) entered on step 1: (X3, (X[4), (X;5), (X)), (X;7)

1
a 9 i — A A 1 ] I A 1
10T TUYAIY Model 1+e % tud Pﬂammmungﬂu ﬂﬁﬂﬂﬁ@ﬂi@ﬂ1ﬁ

L%Wﬁﬂﬂﬁﬂludﬂi“"ﬂﬂﬂ"lﬂim‘]

s o

wuhdusaase i lifited TYMIENINMIYUANTEUUT N AD TDEADILDD

1Ay (Z) =2.239+.656 (X;3) + 1.053 (X,) + 1.954 (X, )+ .663 (X;4)

< A g9 ) Y = \ 4 2
HUUUIEYAINUN lllaGl“]ﬁ]’f]!ﬁ@ﬂ“]fﬂjﬂﬁ]'lﬁﬁ'lﬂ'ﬁﬂml'lﬂ\‘lﬂ'ligUuﬁ\‘]igu‘U‘ﬂ'l\iﬁ'N INNUU

[l 4’ 9 1 Y =R 1 A d? 9 o
1.927 1M ol FIFAIUUYAAR] TTINTVIDINTUUAITSUUN T NUNNYY 2.865 1% sowwa
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v F4 i
mmmmﬁﬁamsmumwuumwnLwaﬁu 7.054 1t G16195}1,!‘1’1ﬂ“‘1ﬂ)' ﬁ']iﬂif,‘lL“lgl}WﬁﬂﬂTiGlluﬁ\ﬁZ‘U‘UVIN

2 2 ' g . { ' v Jdo @
FIUNVAY 1,941 1 11015 U1 Model 711& llapumuai ldmaansasansiana 'l

A 1 Jd o 1 A 1w
A1T19N 4.34 MTADUMUAINYINTUNVAIVTI W%E] AFIUNA ?%}’JEJ Classification Table"

9 =
NITLUVTINTSUUNNT N

A1934 Anensal $ouas
13414 $ouas
Step 1 13il% 245 103 70.4
14 93 374 80.1
sdeeaz 76.0

a. The Cut Value is .500

NAM51N 4.34 WU Wemvua Glﬁ)?h Cut Value is .500 139 V0 UIUATDINTEONT Y

1T W 1 < v 1A { o
BN 0.5 W30 Sooaz 50 MIapUMUAINeINTaInUANsIRTaNald Innugndes 76.0 %

9 v
nMiuhmMsamsIgRatedwlsoasgmsumnug lumadunien Sdeddyna

an 1 3 a o 9 A (%
A6 .05 MUY VUNTIEH UlﬂWﬁﬁW‘ﬁlu@ni'Nﬂﬂllﬂ

A15199 4.35 MInaaUANUAINI IUNIINEINTAl 1987 Omnibus Tests of Model Coefficients

Chi-square df Sig.

Step 1 Step 297.875 4 .000
Block 297.875 4 .000

Model 297.875 4 .000

{ 1 (J a a d v
NAT NN 435 NUN ausoaszeunirug U AU nea I nensalals

[

9 1 =% [ tﬂl U
ﬂWiJ"lﬂf]EJ'lx‘liJufJﬁW YNITAY .05
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{ 1 o a £ J
A1519% 4.36 MaNYseanFn1snensal Pseudo R-Square

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square

1 814.517" 306 411

a. Estimation terminated at iteration number 5 because parameter estimates changed by less than .001

a < { Aa
ﬂ15W%15m1W%@¢]5’Jﬁ]ﬁﬁ]ﬂﬂ’ﬂﬂ\lﬁﬂﬂﬂé}@ﬁ]@\‘l Model ﬁ?ﬁ]tﬂﬂi‘ﬁfﬂﬁ Newsaeiule

A o d v 9 < zg = [
ﬂ'JﬁJLL‘]Ji‘]Jiﬂuﬁi@‘ﬂ'J"IiJN“LlLL‘]_IﬁﬁlLlﬂ'liWEJ"IﬂiﬂW]’JLL‘]Ji@]nJUlﬂ PFINTTNATDUUNUIUAUNIN U

A o

(Cox & Snell R Square .306 tta1g Nagelkerke R Square .411) 30.6% g 41.1% 28191 thul

=h.

5201 0.05

1 1Y a Q‘f a A o
ﬁ151\1ﬁ 4.37 ﬂ'liﬂ@ﬁ@ﬂﬁllﬂigﬁﬂ‘ﬁﬂ'ﬁﬂﬂﬂ@ﬂiﬁﬁ]ﬁﬁﬂﬁ

g e lumsaung B S.E. Wald df  Sig. Exp(B)
Step  yimedlRiude (X,s) 685 206  11.123 1 001 1.985
v m@huuﬂﬂa (X,4) 1.077 215 25810 1 .000 2.935

mma"'(XlS) 2.036 198 105.246 1 .000 7.662
NN (X,o) 686 194  12.548 I .000 1986
Constant 2.241 ¥s85 90.817 1 .000 .106

a. Variable(s) entered on step 1: (X3 ), (X;,4), (X;5), (X;4)

1
a 9 1.8 WA A 1 ] 1< A 1
TIWTDDTU1IAY Model 1+e7% LD P AoA 1MUY ‘ﬂﬁQWﬁﬁaT’l’)ﬂTﬁ

WD AMITVUAITEUUNITN

Tag (Z) = 2.241+.685 (X3) +1.077 (X,,) + 2.036 (X,5)+ .686 (X,4)

) ' A 9 s Y 9 = ' A 2
HUHUIYNINUIN L?Ji’]iclfuﬂmﬂiﬂl"]fﬂﬁﬂ"ﬂ%iﬁ"Ill”lifl!"l]”If]\?ﬂ"lislﬂ!ﬁ\?ﬁgﬂ‘ﬂﬂ"l\ﬁ”hﬂ INNUYU
1 A 9 1 Y =< 1 A d? 9 4
1.985 M1 !3\1@15])' INAIUYAN] TINITDLVIDINITVYUTITSUUN NI NUNNUY 2.935 6l“lf ERUYNG
Y =X 1 A 49! 1 9 ~ 9 =R [
TV IDINITUUAITSUUNNITUNUVUY 7.662 11 bl“]ﬂ!‘i/'lﬂc]f ATV IDINITUUFITSUUNN

A 1 ] 3,’ o H 1 [} J o [
FIUNVAY 1,986 M191015U1 Model 711& Tlapumualdnaansaamsiana 'l
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{ J Jd o 1 A 1 o 3
A1519% 4.38 MTADUMUMNINTUAVAII 1’?%@ ATINA 9%}'33 Classification Table’

9 =
NITLUVTINTSUUNNT N

A1934 AMeInsal $ouaz
1314 $ouas
Step 1 1ail4s 248 100 70.4
4 90 377 80.1
FRTGLIGE 76.68

a. The Cut Value is .500

NAM5190 4.38 WU Wemvua Glﬁ)?h Cut Value is .500 139 Y0 UIUATDINTEONT Y

[ % 1 < v 1A { o
BN 0.5 ¥30 So8az 50 MIAPUMUANEINTBNUAITINTUNA 1A In1NYNADI 76.68%

4.3.3 mIinaaaumulseaszsin

H 4 a,
A1319N 4.39 MINAFBUANUANTD IUMTNEINTA! 1A8IT Omnibus Tests of Model Coefficients

Chi-square df Sig.

Step 1 Step 360.952 20 .000
Block 360.952 20 .000

Model 360.952 20 .000

A @ a o ] A v o w { [
1NHA1T NN 4.39 (5]'J!Lﬂi@ﬁi$ﬁ13J'l'iﬂWﬂ?ﬂim@nllﬂ‘i@1%1@9{’8—]8'}\13\1‘1&8@11 ﬂJ‘ﬁi%ﬂU .05

{ T o a £ 4
A1519% 4.40 MaNYseansnswensal Pseudo R-Square

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square

1 620.310° 392 529

a. Estimation terminated at iteration number 5 because parameter estimates changed by less than .001

A Y /3 A a
ﬂ1§W"l]15ﬂH’H§E]G]5'Ji]ﬁ?)“lJﬂ’NiJﬁﬂﬂﬂa@\‘l"U@\‘i Model ﬂ?mﬂ@‘ﬂ%uﬁ ‘ﬁﬁ'ﬂﬂiﬂﬂ‘ﬁﬂ1ﬂ

= @ J o 9 < dy = T v
ﬂ’NiJLL‘]Ji‘IJi'JHﬁi@ﬂ'JTNW‘L!LL‘]_IﬁclHﬂ"IﬁWEJTﬂiﬂ!@'JLL‘]Ji@nJulﬂ PINTWTNATBDUUNUINNUAUNIN U



(Cox & Snell R Square .392 1151 Nagelkerke R Square .529) 39.2% Ulag 52.9% 981911
q g q

F2a1 0.05

A @ a £ a A g
ANTNNN4.41 ﬂ13ﬂ@ﬁ@ﬂﬁhﬂi$ﬁﬂ‘ﬁﬂ'ﬁﬂﬂﬂ@ﬂiﬁﬂfffﬁﬂﬁ
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v
o =

1Aty N

9

flsddsy B S.E. Wald df  Sig.  Exp(B)

Step  NMUIUMIAUNN (X,) 401 141 8109 1  .004 1.493
1 %’wﬁ’ﬂﬁagimﬁ’a (X0) 436 212 4232 1 040  1.547
swnelumaaunn (X,)  -1.610 430 14001 1 .000 200
swihwanue (X,) 1.224 246 24799 1 000  3.400
woIAes lyasuing (X,,) 564 250 5080 1 024 1.757
soauyana (X,,) 1.438 286 25289 1 000 4213
FOME (X,s) 1.570 242 41931 1 000  4.808
Constant -28.924 154.271 .035 1 851 .000

a. Variable(s) entered on step 1: (X,), (X;,), (X;)), (X;,) (X 13), (X 1), (X |5)

1

A 9 PZ— A A T [l I = 1
1015095 U18A 8 Model 1+e? WoPAoA1IANUIITU NdInane Tomd

L‘lal)']idi\iﬂﬁsllud\‘iﬁzﬂﬂﬂ"lﬁiﬁ

Tao (7) = -28.924+.401 (X,) + 436 (X)) -1.610 (X, ) + 1.224 (X;,) +.564 (X,3)

+1.438 (X,,) + 1.570 (X,5)

Y s A o a L 2 o q ¥ Y = '
muﬂswmimﬁm HOTUIUNTAUNNATUITDINNUU wﬂmmmmimumswu

A 3 1 § o o A 1 [V U
NNWIN L‘INiJGldju 1.493 1M Lﬁ@%ﬂﬂ?ﬂﬁ@§®1ﬁmﬂuﬂ§ﬁL‘VlWiJ‘I’ﬂ‘L!ﬂi I@ﬂWﬁL"ﬁHﬁﬁﬂTﬁ‘Ul&ﬁﬂ‘i%‘U‘U

' Y ] 9
‘VINiNL‘WﬂJﬁu 1.547518%1&1114msmumqmuﬁu 1 Y ﬁﬂﬁi@ﬂTﬁi%ﬂﬁﬂluﬁ\ﬁ%UU%1\151\‘1

v . 2
aaa (1-.200=10.8) 80% FWNIMUANUTY 1 WU ﬁﬂﬁﬁ@ﬂ?ﬁﬂl%ﬂﬁﬂli‘lﬁﬂizﬂﬂvn\‘131\1

2 2
WHUU 3.400
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Y a A 9 s Y = Y =R [
Susmumruzlumsfunie teolduewmes laasuiel Tonadne MsUUaIT UL
[ 4 ' v
NS 1.757 01 1dsoaauyanaliTomadine MsvudIszuunNsIanuiy 4213 1
] Y
wazl¥s0wan Tomadin g MIUUAITSUUNINIINVAY 4.808 117

Y v
201U Model 1118 llaaumua ldnaaniasaisedalyl

AN 4.42 MITBUMUANGINIAIAVAIDII W30 ANFIUNA @28 Classification Table"

9 =
NITVIDNTSUUNNIT N

A934 Anensel fovay
134 $ouas
Step 1 ail4 239 58 80.5
14 77 351 82.0
sydeeaz 81.4

a. The Cut Value is .500

INATNN 4.42 WUN omrua 1A Cut Value is .500 W39 YD UUAUDINITIONT U

[ Y 1 o 1 a 'w
BN 0.5 150 3002 50 MIADUMUAINEINITAINUAIWIINAUNA 1A TANUYNADI 81.4%
\ L}
4.4 ﬂ]iﬂﬂﬁ@ﬂﬁgﬂ]‘lﬂﬂﬁlu
(nqu A: 1905M15 467 510) 70 (Ngu C :{NNANanTW ua lilFuS s 142 519)
- a Vv d
4.4.1 ondseaszamdsznnsmans

$ o A,
A1 19N 4.43 MINAFBUANVAINITO IUMTNEINTA! 1A8IT Omnibus Tests of Model Coefficients

Chi-square df Sig.

Step 1 Step 132.408 12 .000
Block 132.408 12 .000

Model 132.408 12 .000

~ " W a 9 J Jd o Y
ANAITNN 4.43 nunaulsaaseaulsennsmansaiuisonensalauilsa 13J]1ﬂ

v
9 w A

pINUNIAIAYNIZA .05
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{ 1 o a £ 4
A1519% 4.44 Maudseansmsnensel Pseudo R-Square

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square

1 304.791a 341 456

a. Estimation terminated at iteration number 5 because parameter estimates changed by less than .001

a < { Aa
ﬂ15‘Wiﬂiﬂﬂ‘Vi§@@]i’Jﬁ]ﬁﬁ]ﬂﬂ’ﬂﬂ\lﬁﬂﬂﬂé}@ﬁ]@\‘i Model ﬁ?mﬂa{muﬁ Newsaeiule

A o d v 9 < zg = [
ﬂ'JﬁJLL‘]Ji‘]JiTL!“Hi@‘ﬂ'J"IiJN“LlLL‘].IﬁGlLlﬂ'liWEJ"Iﬂiil!@]’JLL‘]Ji@]nJulﬂ PFINTTNATDUUNUIUAUNIN U

=)

(Cox & Snell R Square .341 118 Nagelkerke R Square .456) 34.1% 11a% 45.6% DN od 95y

5201 0.05

{ o a X a A 4
G]'l‘ﬂ\iﬁ 4.45 ﬂ'li‘ﬂ@ﬁ@ﬂﬁllﬂigﬁﬂ‘ﬁﬂ'ﬁﬂﬂﬂ@ﬂiﬁi]’ﬁ@ﬂﬁ

Tadeilszmnsmans B SE. Wald df  Sig.  Exp(B)

Step 1° 1Al (X ) 090 329 075 1 784 1.094
DTN (X,) 770 408 3.562 1059 216l

918 (X,) -042 018 5.391 1 .020 959

MsANET (X,) 387 .102 14.540 1 .000 1473

51014 (X5,) 000 .000 152 1696 1.000

MI9N (X,) 2607 657 15.725 1 .000 074
NUIUMIAUNN (X,) 1407 234 36.016 1 .000  4.082
WNoIABTINNU (X 220 1% 3.218 1 .073 1.249
Usznniiined (X,) . 493 368 1.796 1 .180 1.637

Yandaflegordo (x,) © | 1350 339 15824 1 000  3.857
ml¥nesweemeonly 000  .000 2.492 1 114 1.000
MIAUNN (X,,)

5181103 WA0Ro U U 000 .000 4.794 1 .090 1.000
mMdoduazIINg

Wanua (X))

Constant 6431 1814  12.571 1 .000 002

a. Variable(s) entered on step 1: (X)), (X,), (X,), (X)), (X), (Xy), (X,), (Xp), (X,), (X,p), (X,)), (X,
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1
Aa 9 P = A A [ ] 3 A 1
-z
TIW1TD0TUI18AIY Model 1+e7” e Pasmanuuvzlu Nawane lonid

DIMTUUAITEUUNIT I

nwunawlsdasgn lilivediaymsdeimsvudaszuusie Ao 013w 1914 Wneads

9 d' o U U Y U A a U 1 A 49‘
iy Uszanimnerds mlgnesivaomenlumsaunie tazsienesiuaomoulunisse

Fudazusnmsg
T8 () = -6.431 -.042 (X,) +.387 (X,) -2.607 (X,) +1.407 (X,)+1.350 (X,,)

v Y
ﬁuwmﬂmmmmqqﬁu 1 i I’f]ﬂ’]ﬁleflj'lﬁﬁﬂ'lﬁsﬂuﬁ\?i$‘U'U1/'|']\'1§"|\1 [31215N] (1-.959)
A A = y & a Y = ' 1
041 1199 4.1% UZIUDNIIANE UNUUY 1 ‘]J ATV IDINITUHAITSUUNNT N INWUIU 1.473
.Y
m ﬂ'lﬁf]@llLWllsldju 1 T8 I'f)ﬂ’]ﬁlﬂ?’]ﬁ\iﬂ’]ielluﬁ\?ﬁ31]‘]_]1/”\15']\1 anad (1-.074) 0.926 1’?%@ 92.6
w ]
i‘huaumigaumuﬁuﬁu 1 “iie ﬁ’liﬂiﬂﬁ?’lﬁ\Tﬂ'ﬁa\JUﬁ\ﬁ'gﬂﬂvnﬂﬁ'm L‘Wl.lﬁu 4.082 11 u,am:}
9
f

' £ 9 v
wneelungunwuriuas §Tomai sz UDYUEINIeT I8 ANAUY 3.857 91011111 Model 71l

Tleapumualdnaansaeaisiadall

A9 4.46 MIABUMUMNGINIVINVAID3 13D A1TUNA 20 Classification Table®

]
NITVINTSUUNNIT N

959 AneInTal {ouay
1314 $ouas
Step 1 1314 109 33 76.8
% 38 138 78.4
seeaz 77.7

a. The Cut Value is .500

{ ' y o Y1 . o
i]'lﬂ@]'li1\3ﬁ 4.46 NUN Lfl'f)ﬂ'lﬂuﬂ Gl’l’iﬂ'l Cut Value is .500 Tﬁ'ﬂ VDULUAUDINITYIDNT U

1w 1 d o 1T A { o
BN 0.5 W30 S8z 50 MadeuMuAMeINsainUAssndunald Tanugndes 77.7 %
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{ o A,
AN 4.47 MSNAFBUANVAINITO IUMITNEINTA! 1A8IT Omnibus Tests of Model Coefficients

Chi-square df Sig.

Step 1 Step 120.620 6 .000
Block 120.620 6 .000

Model 120.620 6 .000

~ Vo A ] P ) ]
NI 4.47 wunawlssaszduilszansenaasaunsaneinsaialsaiu'la

v
] v =

pINNUdIAYNIZAY .05

{ 1o a £ J
G]'liNﬁ 4.48 MANYsLANTMINGINTA! Pseudo R-Square

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square

1 316.579" 316 423

a. Estimation terminated at iteration number 5 because parameter estimates changed by less than .001

a < s a
ﬂ1iW%"lﬁﬂ!"lﬂ§@§°’li']%ﬁ@Uﬂ'ﬂuﬁ@ﬂﬂé}@\‘lmﬂﬁ Model ﬁ%ﬂlﬂ@ﬁ(k%uﬁ Newnsneiure

[

A o o 9 = é’ (= 1
ﬂ')'liJ!Lﬂ‘i‘iJi’JuWﬁ@ﬂ’)'liJWUI,Ll]ielfuﬂ']iWEJ'IﬂimG]'JLHJ‘iGﬂiJllﬂ FINTITNATDUUNUINNAUNINUY

(Cox & Snell R Square .316 118 Nagelkerke R Square .423) 31.6% 118 42.3% 0gWNNed Ay 0

F2AU 0.05

] r'd
A3 4.49 MInadeudulszansminanesladafnd

Jadelszmnsmans B SE. Wald  df  Sig.  Exp(B)
Step 918 (X,) -037 013 8.449 1 .004 964
1 MFANEN (X, 382 .091 17.617 1 .000 1.466
MI00N (X,) 2350 627 14.058 1 .000 095
UIUMIAUNN (X,) 1207 198 37.138 1 .000 3344
%mifﬂﬁasjmﬁ’ﬂ X, 1456 315 21.367 1 000 4290
Constant -5.935 1.510 15.442 1 .000 003

a. Variable(s) entered on step 1: (X3), (X4), (X6), (X7), (X10), (X12)
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1
Aa 9 P = A A 1 1 I A 1
—Z
TIN1TD0FUV18A I8 Model 1+e” We PAasminnuunzdu ndinano loma

DIMTUUAITEUUNIT I
Tag (Z) =-5.935 -.037 (X,) +.382 (X,) -2.350 (X,) +1.207 (X,)+ 1.456 (X,,)

v 4
ﬁUﬁll']EJﬂ'J'nJ'J']@”IEJZJQ‘ﬁu 1 Y I@ﬂ']ﬁ!slsl}']ﬁﬂﬂ'ﬁsllua\ﬁ$‘1J°L|‘1m\1§']\1 anay (1-.964)
A A = 4 2 ~ 9 = ' L 2
045 199 4.5% UagUaNIIAN K UNUIU 1 1] FAIITDVIDINITVUAITECUUN NI NN IWUVU 1.466
' 9
m ﬂ”li’f]@lll‘Wllsﬁu 1 e If’]ﬂWﬁLGﬁ}TﬁQﬂTiﬂluﬁﬂﬁgﬂ‘U‘ﬂwiN aead (1-.095) 0.005 W%‘f’) 0.5 %
Y .Y

ﬁmaumimumuwwﬁu 1 Y ﬁnﬂﬁﬂﬁsﬁﬁ\ifnﬁ"llUﬁQ5$UUW1Q§1Q LWN%U 3.344 1M Lla%ﬁij

o [ =~

¥ v
Wﬂﬂ1ﬁﬂiuﬂiﬁm‘1ﬁmﬁ1uﬂi iJIEJﬂWﬁlﬁlsJIWﬁ\‘]igﬂ‘iJ"lluﬁﬂﬂNiN !‘WiJi‘Ll 4.290 1111 1NUUU1 Model

v
=

A& lapumua ldnadwsasasieda la

H 1 Jou 1 A 1w Y . .
G]’li?\?ﬁ 4.50 NMIADUMUAINYINTUNUAIVI ‘ﬂ%@ AT UNA A28 Classification Table"

9 =
NITLVINTSUUN NI N

1934 ANensel fovay
13i14% fouay
Step 1 13i14 96 46 67.6
1% 38 138 78.4
sdeeaz 73.6

a. The Cut Value is .500

NAM5190 4.50 WU Wemvua Glﬁlﬂ'T Cut Value is .500 H30 YD UIUAVDINITHOUT Y

(Y J o 1 a Ao
BN 0.5 ¥30 $o8az 50 MIABUMUANEINTANUAITINTUNA 1A IA1NYNADI 73.6 %
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4.4.2 dsdaszmueUINIHUL

AN 4.51 MInadoUANLa NI lUMINEINIal 1083 Omnibus Tests of Model Coefficients

Chi-square df Sig.

Step 1 Step 109.683 5 .000
Block 109.683 5 .000

Model 109.683 5 .000

9

~ 1 (Y a d v ] =] [
NANITNNN 4.51 W‘]J’J'lW’]J'JW]’]LLIIi@ﬁ'i%ﬁ'mTﬁi‘IW‘EJ'IﬂﬁiLW]’]LL’]J'B"G]HJH%@EHQMU&fff’l ﬂlu
N52aV .05

{ 1 o a £ o
A1519% 4.52 Maudszansnmsnensal Pseudo R-Square

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square

1 327.516 AV 390

a. Estimation terminated at iteration number 5 because parameter estimates changed by less than .001

a <3 { a
ﬂ1iW%"lﬁﬂﬂW%{ﬂﬂﬁ'J%ﬁ'@Uﬂ’JUJﬁ’f)ﬂﬂE?I}@\‘lleﬂﬂ model w?mﬂ@i%uéf Nensaeiure
= o o 9 < dy = T v
ﬂ’J"I?JLL‘]JT]J'i’JuTT'i’E’Jﬂ'JTZJNIJLL']_Iicl,Hﬂ"IiWEJ”Iﬂ'iilW]’JLL‘]JiGﬂ?Jllﬂ PINTINATDUUNUINUAUNIN U
1Ay N

(Cox & Snell R Square .292 18 Nagelkerke R Square .309) 29.2% 1A 39.0% 0819NTTad 1Ay
320U 0.05

{ 1% a Q( a A 4
A135199 4.53 NsnaaeuFulILaNTNIs0an0s lavdane

WIHUEMIAUNN B SE. Wald df  Sig.  Exp(B)
Step  yemeflunsuthe (x,,) 1907 359 28210 1 000  6.730
I sodauyAna (X,,) 1489 355 17636 1 000 4435
08 (X,5) 329 411 639 1 424 1389
NN (X,) 1005 298 11385 1 001 2732
309007 (X,) 014 364 001 1969 1014
Constant 2,605 399 42554 1 .000 074

a. Variable(s) entered on step 1: (X,3), (X4), (X;5), (X;6), (X;7).



89

1

a 9 P = A = J 1 I~ A [
TIWTDOTVIYAIY  Model 1+e % o P Asmanuivzdlu Nawwane lomd
L%Tﬁ\‘iﬂ'liﬂlﬂd\ﬁ%ﬂﬂﬂNiN
9

[ R a A 2 v o W =< 1 A J
WTJ'N?I’JLHJ?@@'?%“VIIIMMHEJ?{"I UMITLUVIDNINTUUTITEUUIT N AD T0LNA UASTDTON

1

a8 (2) =-2.605 +1.907 (X |3) +1.489 (X ;) + 1.005 (X, )
o ] A 9 4 Jo Y 9 = ' A ,3
HUNUIYAINUI LiJ’f]Gl‘ﬁﬂﬂl@]@ihlc]fﬂiﬂi]']ﬁﬁ'IN'I'Eﬂ!ﬂl']ﬂ\'iﬂ'lﬁelluﬁQig‘U‘Uﬂ'Nﬁ'N INNUYU
' A 9 ' Y = v A 2 ] 9y
6.730 M1 Lll'[’)slclf INTIUYAA] TINITOLVIDINITUYUAITSUUN I NN NYUY 44351 Lmﬂ%
A Y =K 1 A d? 1 g;’ o A 9 [
UNHY FIITOVIDINITUUAITSUUN NI NNWNUY 2.732 1171 11N UUUT Model ﬂulﬂulﬂﬁﬂﬂﬂWuﬂW

Tanadnsasaistedalyl

{ J Jd o 1 A 1 o 3
A1519% 4.54 MIADUMUMNINIVA VAT ‘W%’ﬂ ANTIUNA ﬁj’w Classification Table’

Y =
AITLUVIDITSUUNNI N

1934 ANeNI B fovay
13il4s $ovay
Step 1 1315 106 36 74.6
14 45 131 74.4
sdeeaz 74.5

a. The Cut Value is .500

NATNN 4.54 WUN Lﬁi’]fﬁ‘ﬂuﬂ blﬁ!ﬂw Cut Value is .500 W%i’] VO UIUAVDINITEONT

1T W 1 d v 1 A { o
MnNY 0.5 Tﬁﬂ %I’E']ﬂﬁz 50 ﬂ'lﬁﬁ'f)‘]_lﬂ']uﬂ']WfJ'lﬂiﬂ!ﬂ’Uﬂ']‘ﬂiﬁﬁﬁ\‘llﬂﬁulﬁ TJﬂ'JﬁJQﬂg]}fN 74.5 %

@ Y

A 9 o a A o o
Welyaulsoassmwizniied YUATUHITUNIN UL
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{ o A,
A1 19N 4.55 MINAFBUANVAINITO TUMTNEINTA! 1A8IT Omnibus Tests of Model Coefficients

Chi-square df Sig.

Step 1 Step 109.683 5 .000
Block 109.683 5 .000

Model 109.683 5 .000

A R a d o Y Ao o o A
1NAIT NN 4.55 W’]J’]1$5]’J!,L°1J56ﬁ5$ﬁ1ll1‘iﬂ‘WEJ'Iﬂim@]’J!,!,‘]Jiignllhlﬂ’f]iﬂ\‘iuuﬂﬁ1 aun

%A1 .05

{ 1T o a £ J
G]TiNﬁ 4.56 MANYsLANTMINGINTA! Pseudo R-Square

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square

1 328.300a .290 388

a. Estimation terminated at iteration number 5 because parameter estimates changed by less than .001

a <3 1 a
ﬂ"liW%Wﬁﬂ!']W%l@@li'J‘ﬂﬁ@Uﬂ’)"lllﬁ'f‘)ﬂﬂéj’ﬂ\‘l“ll@\‘l Model W?@Lﬂ@gl‘ﬂuﬁ Newsneiule

= @ o 9 < tg = 1w
anuulsdsmrSoauiuulsluniswernsaidlsarnld Famsnageudwuniauniiy

=h.

(Cox & Snell R Square .290 iaz Nagelkerke R Square.388) 29.0% Lag 38.8% o8 Wiiadawy
32A1 0.05

4 LY a Lg a A J
A1319N 4.57 NMInaaouFulszaANIAsann0s ladaana

UMM U IUMITIAUNG B S.E. Wald df  Sig.  Exp(B)
Step  ypimalassuing (x,,) 2056 316 42425 1 000 73816
v sn@MyARa (X,,) 1391 334 17374 1 000 4019

g (X, ) 1.067 289 13648 1 000 2906
Constant -2.504 380 43368 1 .000  .082

a. Variable(s) entered on step 1: (X,,), (X,,), (X,¢)
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1
a 9 P - A A 1 ] I~ A 1
TIW1TDOTUIUAIY Model 1+e % D P sy Naawane lond

IDNMTVUAITZUUNNTN 108 (Z) = 2.504+2.056 (X 13) +1.391 (X ;) + 1.067 (X, )

3 A g9y Ju Y Y = , R 1
HUAUIYA U Lll’f]Gléﬁﬂﬂlﬁﬂ{ll“]fﬂiﬂﬁ]'l\?ﬁ'm'ﬁﬂﬂl1ﬂ\‘1ﬂ'lislluﬁx‘]§'$ﬂﬂ‘1/]'l\ﬁ1\‘l WYY
1 d' 9 1 Y K U A d%} 1 rﬂl 9
7.816 1M Lllﬂ‘l“]f IDTIUUAAD ATAUVIINITUUAITSUUNNINNNVU 4.019 1M LLQ$L3J61°B
A 9 =K 1 A d? 1 gj ) A Y '
UNHY FINITOVIDINITUUAITSUUN NI NNWNUY 2.906 (171 11N UUUT Model ‘w”lﬂllﬂﬁeumum

lanadnsasaisiedalyl

{ J Jd o . & 1 o 3
A1519% 4.58 MIADUMUMNINTUA VA 1’?%@ ATINA 9%}’38 Classification Table’

Y =
NITLUVIDITEUUNNI N

A1934 ANENT D fouay
13il4s $ovay
Step 1 13i14 108 34 76.1
19 46 130 73.9
sdeeaz 74.8

a. The Cut Value is .500

NAT N 4,58 WU Lﬁi’)ﬁ"lﬂuﬂ 11’9{?’1'1 Cut Value is .500 ‘Vi%@ VD UVAVDINITEDNTY
] [ A 9 1 d o 1 A Ao Y 9
NINY 0.5 1139 3080 50 ﬂ']ﬁﬁ'@‘1J°I/111.lﬂ'l°l/\l81ﬂ3ﬂlﬂ‘].|ﬂ1%ﬁ\ﬂ/]ﬁ\1!.ﬂﬁulﬂ HATITNYNAD
74.8 %

£

d’ Y a (% d‘d o
4.4.3 ﬂﬂﬂﬂﬂ!ﬂﬂi‘ﬁﬂ?!!ﬂiﬂﬁi%ﬂﬂﬂ? AW NNHETINY

4 U o
dsznovlidle dAilsznnsenaas laun 01g (X,) MsAn (X,) M3esn (X,) 111U
a [ o A ' 1% a Jo Y
MIAUN (X)) WHIANDYD 7Y X, wazeumnue lunsIAauNIg M@Lﬂ@ﬂ“ﬁﬂiﬂﬂ?\i (X )

Fn@IuYANa (X,,) 1NN (X,
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{ o A,
A1 19N 4.59 MINAFBUANVAINITO IUMTNEINT! 1A8IT Omnibus Tests of Model Coefficients

Chi-square df Sig.

Step 1 Step 151.498 12 .000
Block 151.498 12 .000

Model 151.498 12 .000

A R a d o Y Ao o o A
NATT NN 4.59‘W’]J'JW]’J!L’]J‘if]ﬁigt’fnJ'l‘iﬂWEl'lﬂ‘imﬁ’JuﬂiﬁWllhlﬂﬂﬁlNll‘uEJ’fﬂ aun

%A1 .05

{ 1T o a £ J
G]TiNﬁ 4.60 MANYTLANTMINGINTA! Pseudo R-Square

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square

1 190.815" 452 .608

a. Estimation terminated at iteration number 5 because parameter estimates changed by less than .001

a <3 1 a
ﬂ1ﬁW%1§ﬂHW§i’]@]i'§%ﬁ@”]Jﬂ’)”liJﬁ'E‘)ﬂﬂﬁE]x‘l“U@x‘l Model W?ﬂlﬂ@gl‘ﬁuﬁ Newsneiule

= @ d o 9 é dy [ = 1w
anuulsdsmmSoanusuulslunisnensaiaumdsainld Famsnageuinuaunidu

(Cox & Snell R Square .452 119 Nagelkerke R Square .608) 45.2% 1% 60.8% e NTadAqy i
32AU 0.05
5190 4.61 MsnaaeuduilszAnsnsnanosTadaand
aulsodse B S.E. Wald df  Sig.  Exp(B)
9189 (X,) 150 232 416 | .019 1.161
Step MIANEN (X, .053 263 .041 1 .039 1.055
1 N300 (X,) 117 220 282 1 .025 1.124
woines lsasude (X,) 2474 446 30828 1 .000  11.868
39??’3111!?]?]’(,1 X, 2.586 556 21.627 1 .000 13.275
unng (X, 452 221 4.175 1 041 1.571
Constant -6.500 1.630 15.908 1 .000 .002

a. Variable(s) entered on step 1: (X3), (X,), (Xy), (X7), (X,0), (X;3), (X,4), X;6)
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1

A Y P A A 1 1 I A '
FI1TD9FU18A I8 Model 1+e2 LUD P AoAInNU191T Y ‘VIE‘TQNﬁﬁ@T@ﬂTﬁ

Leﬁ}']ﬁ\‘]ﬂTi‘llu’c"f\iﬁ%‘iJUVH\ﬁ'%‘]

108 (2) = 6.5 +.15X, + 053X, +.117X, + 2.474 (X,3) +2.586 (X, ) + 452 (X,)

o ' A 2 ~ 9 = ' 1 '
UUUUGAINIT LHODIJUINVIU 1 TJ I@ﬂ'lﬁl"’lﬂﬂ\ﬁ%ﬂﬂ%ﬂﬁﬂﬂ']ﬂﬁ%ﬁ INUUU 1.161 N
A A = A 2 = 9 = ' 1 A~ A 2
UBDUNTANHUNNUYY | TJ T@ﬂWﬁLmWiﬁﬁﬁgﬂﬂmuﬁﬁﬂWQﬁWQ AU 1.055 101 LUBUNTIDDINNY U
' 9y =X 1 L0 2 1 A ] s Ju Y
1 Uy I’f]ﬂ’lﬁml’]ﬂﬂizﬂﬂﬂluﬁﬂﬂ’]ﬂi’lﬁ INHUYU 1.124 N1 ﬂ’]’lll’ﬁ’llll,ll@Glélfllf)l@lf]ihlcﬁﬂiﬂﬂ']\‘]
9 = ' AR A 9 J Y 2
ATV IDINITUUFITEUUNINI N IWNYU 11.868 111 Lll@blc]f 5‘0?1"31!14?1?1@ ATV ININT
' 1 ' A P} 3 A Y = 1
VYUAITEUUNNWITUNVUY 13.2751M Lla$Luﬂclclfﬁﬂllﬂﬂ"]5ﬁ']3\l']ﬁﬂlslﬂﬂ\133‘]_]‘1_]1/]']\‘]31\1&1/\1”61]1! 1.571

F '
w1 10U Model 7118 llgoumualdwadniasmsiena i

{ J d o 1 A F o 3
A1519% 4.62 MIADUMUMNINTUA VAT ?ﬁ@ ANTINA @91)'38 Classification Table’

]
NIIVIDNTSUUNNI N

A1934 Amennsal fouas
13315 $oung
Step 1 1315 79 26 75.2
T4 22 125 85.0
sdeeaz 81.0

a. The Cut Value is .500

NAT 1N 4.62 NUN !ﬁ'ﬂﬁTWHﬂ 11%?’1"] Cut Value is .500 ‘Vi%‘@ VD UAVOINITEOUT U
] [ A 9 1 d o 1 A A w Y 9
NINY 0.5 Y79 308A 50 ﬂ']ﬁﬁ'@ﬂ“l/l']'l!ﬂ']‘wﬂTﬂﬁmﬂUﬂTﬂiﬂﬂﬁQLﬂ@lqﬂ HATITNYNAD

81.0 %
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LY d
4.5 NAaNITANNYNU

Aav Aaaov A <
Tumsnuive 1952 fionisIveFanun M (Qualitative Research) Tngldmisnudoya
S o da K . <3| v A IR ll .
AUMITUMBAIFIAN (In-Depth Interview) Tasilumsaa@anguAI0619LUVI91Z9 (Purposive
Sampling)

Y

4.5.1 NENALIHISNIAST JUIMIMARNYY Uaziide vy

A o o J ' =) o =) |
A13199 4.63 Toyand lvesdgndunval ngudussnngy UTMImaenY uazhiFemey

3

e 91y 91N WU
1 ¥y 58 HUS113A3Y 330 llihaudanasundalsemelne (5w
2 ¥ 58 Ausmsmasy  duinauuleieuazununisnges (@uv.)
3 % 53 gusmismnasy  msse udalszmelng
4 e 54 JUSHEnngg mMyya Iualszmalng
9

a A o J A o w
5 B8 54 UINITNALBDNVU VIHNUNNBDN ﬁiﬂ'g‘ﬂﬂ'ﬁﬂ FEINY 1NN

&=

(Rabbit Card)
6 @ 64  RUIWIIMALNYY  USHN Forward Engineering Consultants Co., Ltd.
7 %@ 63 RUSHIINNONTY  UTHN Team Consultants $109 (WH1%U)
9

8§ ¥y 63 VFHISMAOATY  IAINTH T INYD A5

=

Y] 4 9 a 4 tg .
wadumual lagly N153AT12HI0Y1 (Content Analysis)

{ 1 o [ o’gjj o
NATNN 4.63 WU?T%TU?Hé}QﬂﬁMﬂWHﬂW]QWNﬂ?Jflﬂu’lu 8 AU LWAYIY ‘]_]'igﬂ’f)‘]_l@g]}'lﬂ

9 v o 9

Ausmslumasysmau 4 au quimslumaensusiuou 4 au luyuuesveswed 1iusnig

g U

0 < a v . A o qUsY a 2 Y
ﬂTWuﬂuTﬂlﬂﬂ !‘]JulﬂJllfN HUINNUAAATU Supply Side ﬂTﬁTﬁ]ngGlWWi)i‘]ﬁJiﬂ1§LW3ﬁJ1ﬂ"Uullﬂ

] d‘ = v U 1 Y o =Y 1Y 1
pe 15 Woeuiuyannisasnu uadig lenulszsinislunjunnauaz S uvumaludadu

Tavdszanaudiog 4 % mldiuldhlssanswavesmsasnudslidunanefrzmalsz Toand
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1Y 1 o a 4 a [ 4 a g//
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Abstract

There are few metro train commuters in Thailand due to factors such as high-ticket rates
and a faulty ticketing system that have reduced public transportation accessibility (Satranarakun &
Kraiwanit, 2021). This study examined the factors impacting the accessibility of rail transit services
for Bangkok and its surrounding residents, and the challenges associated with a central clearing
house (CCH) in Thailand to improve policies related to this issue. A binary logistic regression and
in-depth interviews were conducted to achieve the study’s aims. The findings found that access to
rail transit services among users and all non-users is influenced by the number of transfers, city of
residence, monthly transportation costs, monthly expenses, and use of Pinterest, WhatsApp,
YouTube, Facebook, private vehicles, and motorcycle taxis, while access among users and potential
non-users is influenced by using Pinterest, motorcycle taxis, and private vehicles. In-depth
interviews revealed that the poor administration of CCH is the result of conflicting tasks and
interests, as well as the absence of payment collection standards. To promote centralization, a CCH

should be administered by a single agency. Moreover, since door-to-door vehicles influence the use
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of metro trains among potential non-users, mass transit providers need to offer high-quality public

transport services.
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1. Introduction

Accessibility is among the most vital results of the transportation system (Saif et al., 2019).
Door-to-door mobility may increase the desirability of public transportation, and the expansion of
transportation services is essential to achieving social equality (Avermann & Schliiter, 2019).
Hence, developing and evaluating a transit system in terms of mobility and sustainability places a
premium on public transportation accessibility. In addition to the actual transportation
infrastructure, the perceived accessibility of public transportation increases life satisfaction
(Waygood et al., 2019). Accessibility is often defined as physical access to products, services, and
locations (Jamei et al., 2021). In urban economics and geography, accessibility is defined as the
facilitation of access to a certain region or location. It compares the locational advantage of a zone
or location to those of other zones and locations (Biosca et al., 2013). The primary purpose of
evaluating the accessibility of public transportation is to enhance linkages between people and
locations in order to alleviate traffic congestion. Essentially, mobility by public transportation gives
the opportunity to mitigate the negative environmental and health effects of vehicle use (Jackiva et

al.,2017). By providing an effective transportation system, a city may increase its mobility. In order
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to develop a user-friendly public transportation system, it is essential to address the accessibility of
public transportation terminals, the connectivity of public transportation modes, and system
mobility (Cheng & Chen, 2015).

According to the National Statistical Office of Thailand (2019), there were 10,9 million
people residing in the Bangkok Metropolitan Region, which encompasses Bangkok as well as the
five neighbouring provinces of Nakhon Pathom, Pathum Thani, Nonthaburi, Samut Prakan, and
Samut Sakhon. According to the Office of Transport and Traffic Policy and Planning, Ministry of
Transport of Thailand (2017), there were 32.65 million trips per day in the Bangkok Metropolitan
Region in 2017. The bulk of trips—>54.2%—took place inside Bangkok, with 2.40% and 2.05 %,
respectively, between Samut Prakan and Bangkok and Nonthaburi and Bangkok. The Office of
Transport and Traffic Policy and Planning, Ministry of Transport of Thailand (2017), reported that
only 20.2% of residents of the Bangkok Metropolitan Region used public transportation, and 3.33%
of passengers cruised electrified trains, which at the time included the Bangkok Mass Transit System
(BTS Skytrain or BTS), the Metropolitan Rapid Transit (MRT), and the Airport Rail Link (ARL).
According to the Office of Transport and Traffic Policy and Planning, Ministry of Transport of
Thailand (2018), the percentage of individuals using public transportation decreased to 17.90% in
2018; however, the number of people using electrified trains increased by 3.8%. Compared to those
who drive their own cars, the number of individuals who access rail transportation services remains
relatively low. This may suggest that Thai citizens' access to public transportation, particularly the
metro, is rather limited.

Due to the fact that a lack of access to public transportation can contribute to social
exclusion, transportation and land use policies prioritise accessibility and aim to enable residents to
reach their destinations at affordable charges and in acceptable timescales (Hawas et al., 2016).
Thus, providing accessible public transportation is one of the highest priorities of governments and
urban planners in metropolitan areas across the world, since it is an effective method of minimising
the external costs and adverse side effects of automobile commuting (Saghapour et al., 2016). Many
empirical studies demonstrate that a number of variables influence public transit accessibility. For
example, Satranarakun and Kraiwanit (2021) discovered that factors affecting access to the mass

transit system include the system's incompletion in many locations, high ticket prices, and
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unpredictable public transportation schedules. Doori (2017) discovered that waiting time has a
significant influence on the choice of transportation. According to Witchayaphong et al. (2020),
transport mode selection is significantly related to the accessibility, convenience, and service
environment of public transportation.

There are few metro train riders in Thailand as a consequence of many factors, such as
expensive ticket prices and a problematic ticketing system, which have restricted the accessibility
of public transit (Satranarakun & Kraiwanit, 2021). Due to this low accessibility, this study
evaluated the variables influencing the accessibility of rail transit services for Bangkok and its
adjacent population, as well as the obstacles connected with a central clearing house (CCH) in
Thailand, in order to establish policies that might promote the accessibility of metro train users.
While other studies conducted the research on factors affecting a decision-making in using public
transport or choosing transportation modes (Burian et al., 2018; Doori; 2017; Li et al., 2018;
Satranarakun & Kraiwanit, 2021; Zajickovaet al., 2014), which focused on people who deciding to
use public transportation, this study focused on both metro train users and non-users with potential
to access the services. The study is a mixed-methods research project, including quantitative and
qualitative approaches. The quantitative approach of binary logistic regression analysis was
performed to examine factors influencing the accessibility of rail transit services. Independent
variables in this part were selected based on previous studies (Burian et al., 2018; Doori; 2017; Li
etal., 2018; Satranarakun & Kraiwanit, 202 1; Zajickovaet al., 2014). The qualitative method of in-
depth interviews was used to find out about the current conditions and challenges of runninga CCH
in Thailand, as well as what a common ticketing system would mean for the growth of the number
of passengers. In this study, use of the services serves as a proxy for access to rail transportation.
The results are separated into three sections. The first and second sections examine the elements
that influence access, while the third section provides a summary of an in-depth interview. In the
first section, users and non-users were compared. Based on the best prediction model, the number
of transfers, city of residence, monthly transportation costs, monthly expenses, and use of Pinterest,
WhatsApp, YouTube, Facebook, private vehicles, buses, and motorbike taxis all have a significant
impact on access to rail transit services. The second section evaluated users and potential non-users.

According to the best prediction model, the use of Pinterest, motorcycle taxis, and private
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automobiles all have a substantial influence on the accessibility ofrail transport services. In the final
section, two major obstacles to the administration and operation of the CCH in Thailand are
identified: the overlap of roles and interests among several organisations and the absence of laws
and regulations to oversee, manage, and administer autonomous revenue collection in the
transportation sector. According to the perspectives of key interviewees, the CCH should be
managed by a government agency or an independent organisation, and if the functions of a ticket
are appealing, a common ticketing system might improve rail transport passengers. Based on the
results of binary logistic regression, it is recommended that mass transit providers deliver high-
quality public transportation services since door-to-door vehicles impact the use of metro trains
among potential non-users. This study may be useful to organisations governing mass transit and
metro train providers in Thailand in updating new policies to attract those who are able to use the
services but do not currently do so.

To describe the study's structure, the paper is divided into six sections. An introduction is
the first section, and a literature review is the second. The third section ex plains research methods.
The fourth and fifth sections, respectively, contain the study's findings and discussions. The
conclusion is in the last section, along with the study's shortcomings, implications, and suggestions
for further research. Government authorities governing mass transit networks and rail transport
providers may use the research findingsas a guideline for improving service quality and extending
service accessibility. Hence, more people will be able to take public transit, alleviating traffic

congestion and decreasing pollution caused by an excess of private automobiles.

2. Literature Review
Metro systems are urban rail networks that provide commuter services as part of
metropolitan cities' transportation networks (Lin et al., 2021). Metro systems are significant
infrastructure investments that would need either infrastructure investment or local capacity (Lin et
al., 2022). Metros are defined by their rail vehicle technology, their fixed terminals (which can be
underground, on the ground, or in the air), and their scheduled service. These are among the
transportation systems with the greatest passenger capacity. They travel at quite fast rates of speed,

their frequency is consistent, and they are pleasant (Pulido et al., 2018). In addition to providing
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high levels of accessibility within their spheres of influence, metro systems facilitate economic
dynamics such as access to jobs, concentrations of activity, and development of land use near
stations. They are a vital component of the infrastructure for the manufacturing, trade, and service
sectors of intra-urban economic growth (Vergel-Tovar, 2022).

Understanding the regularity and patterns of passenger mobility is essential for public
sector urban and transportation planning. Travel behaviour refers to the complicated decisions
travellers make about means of transportation, routes, departure times, and final destinations. These
processes are controlled by urban spatial patterns, land use, and street networks, among other
variables (Qi et al., 2019). According to Liu and Xu (2018), lifestyle changes have resulted in major
alterations in travel behaviour over the past two decades, and these trends are anticipated to continue.
Consequently, urban transportation systems must be modified to improve urban mobility, the
environment, the economy, and society. According to the Office of Transport and Traffic Strategy
and Planning, Ministry of Transport of Thailand (2018), the number of private automobiles is
significantly more than the proportion of public transportation users. This may be due to the lack of
accessibility of public transportation. According to the European Commission (n.d.), automobile
ownership is vital for a lot of citizens since it imparts prestige and fosters a sense of autonomy.
Long-distance travel is impossible without a car since there is no public transit in rural places.
Driving is usually the only independent mobility option for elderly folk who have more difficulties
walking (to the bus stop) and cycling. People's decisions to choose private automobiles or public
transit are influenced by a number of variables. Numerous researches have demonstrated that socio -
demographic characteristics impact transportation mode selection. Age, for instance, might affect a
person's propensity to travel, and health issues can have a substantial impact on travel decisions
(Zajickova et al., 2014). According to Li et al. (2018), gender and automobile ownership have
affected China's transportation mode preferences. A variety of economic circumstances also have
an impact. To encourage greater use of public transportation, it is vital to comprehend local travel
patterns. Numerous studies have examined options for forms of public transportation. Factors such
as quality, comfort, safety, and dependability encourage growing usage of public transportation.

Given that door-to-door vehicles typically meet people's needs better than public transport

due to their superior speed, convenience, and dependability, and the enhanced sense of freedom and
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standard of living they provide, the success of a shift from household vehicles to public transport is
predicated primarily on the satisfaction of regular and potential passengers. Accessible public
transport stops, service frequency, vehicle fleet modernization, on-time performance, and trip
duration are characteristics of high-quality public transport services (Burian et al., 2018). The
lengthy joumey times connected with public transit are one of the key reasons why many commuters
prefer driving their own cars to work every day. According to Doori (2017), waiting time has a
substantial impact on the selection of modes of transportation. In this study, passengers were more
likely to switch to public transportation if the wait time was shorter than 10 minutes. In addition,
the accessibility, convenience, and service environment of public transportation are strongly
connected with mode selection (Witchayaphong et al., 2020). Many individuals are unable to use
Bangkok's mass transit systems, and commuters may be reluctant to use public transportation as a
result (Charoentrakulpeeti et al., 2006). According to Witchayaphong et al. (2020), in order for
Thailand to transition to a broad use of public transportation, planners must implement effective
management techniques to lower the number of private automobiles on the road. The choice of
travel mode is influenced by people's behaviours and lifestyles, which provide diverse and complex
travel requirements. Therefore, planners' efforts should focus on influencing passenger behaviour

and determining what encourages them to take public transportation.

3. Research Methodology
This study used mixed methodologies, which are a pragmatic method of research that is
philosophy-driven and combines quantitative and qualitative methods. It is used to analyse
comprehensive, clear, and in-depth research data with the aim of grasping the subject under

examination (Chalakbang, 2017).

3.1 Quantitative method

Since rail transit services are only available in the Bangkok Metropolitan Region, which
includes Bangkok and the five nearby provinces of Nakhon Pathom, Pathum Thani, Nonthaburi,
Samut Prakan, and Samut Sakhon, the population in this study is made up of Thai commuters who

live in this area and usually travel within it. The 815 samples were selected based on convenience
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sampling. The sample size is sufficient to produce highly accurate and trustworthy results and can
reduce an abnormal data distribution. A Google Forms-created online survey that was distributed
across several web networks was used to collect the data. The data were subsequently analysed using
descriptive statistics and logistic regression analysis. The dependent variable is access to rail transit,
which is defined as whether commuters use metro train services or not. The metro train services in
Thailand includes the Bangkok Mass Transit System (BTS Skytrain or BTS), the Metropolitan
Rapid Transit (MRT), the Airport Rail Link (ARL), and the Red Line Commuter Train System (Red
Line). Those who use the services are considered to have access to them (scoring 1 = use the
services), while those who do not use the services are considered to not have access to them (scoring
0 = do not use the services). Independent variables are classified into three groups: 1) demographic
factors (gender, occupation, age, level of education, monthly income, monthly savings, number of
transfers from home to a destination, number of household members, type of house, city of
residence, monthly transport expense, monthly expense); 2) an often used social media platform
(Instagram: IG, LINE, Pinterest, WhatsApp, YouTube, Podcase, Blogger, and Facebook); and

3) transportation modes (motorcycle taxi, private vehicle, bus, taxi, and truck taxi).

3.2 Quanlitative method

An in-depth interview was conducted to answer three questions: 1) What are the current
circumstances and challenges of the administration and operation of a CCH in Thailand? 2) Which
organisation should govern the CCH? 3) How will the common ticketing system increase passenger
numbers? The key informants include six experts in mass transit systems and services: 1) the chief
executive of a rail consultant engineering firm; 2) an officer of the Office of Railway Project
Management, State Railway of Thailand; 3) a lecturer from the Faculty of Engineering; 4) a
specialist in metro train systems and high-speed trains; 5) an officer from the Fare Media Business
Department, Mass Rapid Transit Authority of Thailand; and 6) an officer from the Office of
Common Ticketing System Management, the Office of Transport and Traffic Policy and Planning.

The central clearing house (CCH) is an electronic financial transaction system. It functions
as a gateway to simplify transactions and categorise them in accordance with their corresponding

service providers (Bloomenthal, 2020). A CCH is essential for all businesses as a standard system.
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In addition to being practical, it can also support extremely enormous quantities of money and
enhance safety and trustworthiness (EFKON, n.d.). The CCH serves as the final step of automated
fare collection (AFC) and electronic data capture (EDC). It gathers data from all levels and arranges
it in accordance with the service provider. In the existing CCH network, Thai service providers
include Rabbit Card, Rabbit Line Pay, Mangmoom, and the banks. Nowadays, retail enterprises
(Rabbit Reader) and transportation services (EDC and AFC) are the two main CCH system users in
Thailand ("CCH System", n.d.). The successful CCH will support the smooth operation of the
common ticketing system and result in an outstanding experience for mass transit customers;
therefore, this may attract more users to rail transit services and improve their accessibility (Office

of Transport and Traffic Policy and Planning, Ministry of Transport, 2020).

3.3 Alternative method

Classification of binary logistic regression uses one or more continuous or categorical
predictor factors to predict the target variable classes (Patel, 2021). However, if the dependent
variable includes more than two categories and these categories can be ordered in a sensible or

logical manner, linear regression can be employed in the future (Rasca & Saeed, 2022).

4. Results

Access to rail transport services was measured by the use of Bangkok's metro train network,
which comprises the BTS, MRT, ARL, and Red Line trains, as the dependent variable in this study.
Those who engaged the services were considered to have access, while those who did not use the
service were referred to as lacking access. Examining the monthly transportation expenditures of
the group that takes the metro train or has access to these services showed a mean of THB 2,282.60.
As such, it was initially believed that those who could use rail transit services would spend more
than THB 2,282.60 per month on transportation, whereas those who could not use rail transit
services would likely spend less than THB 2,282.60 per month on transportation. Nevertheless, the
average monthly transportation expenditures for the second group are 3,013.59 THB, compared to
2,282.60 THB for the first group. As a consequence, more study was conducted on this group, and

the results revealed that those who do not use the services may be split into two groups. The first
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group consists of people who can afford to spend at least 2,282.60 THB per month on transportation
but do not use the services. In other words, this group has the potential to access the metro train
services, but for reasons unrelated to finances, they choose not to. Thus, this group has been labelled
as "potential." Those who spend less than THB 2,282.60 per month on transportation comprise a
second group. Hence, this group has been labelled as "non-potential" or "access-deprived."

The access to rail transit services in this study is summarized in Table 1 based on the use
of the services and monthly transportation expenses of each respondent group. The access was split
into the following four groups:

Group A: those that use or are able to access rail transit services;

Group B: non-users, comprising Groups C and D;

Group C: those who have the ability to pay for the services but do not do so;

Group D: those who are unable to pay for the services and do not use them.

Table 1. The access to rail transit services based on the use of the services and monthly

transport expense

Means of monthly transport

The uses of rail transit services n %
expenses (THB/month)
Use (Group A) 467 S8 2,282.60
Do not use (Group B): 348 42.7 3,013.59
Potential group (Group C) 142 17.43 3,837.32
Non-potential group (Group D) 206 25.27 2,189.86

According to Table 1, 57.3% of people use rail transit services (Group A), defined as having
access to the services, whereas 42.7% of people do not use rail transit services (Group B), defined
as having no access to rail transit services. Group A's average transportation expenditures are
THB2,282.60, while Group B's average transportation expenditures are THB3,013.59. Group B can
be subdivided into the potential group (Group C) and the non-potential group (Group D). Group C
consists of individuals who have the ability to spend at least THB 2,282.60 per month on

transportation costs; nevertheless, they do not use rail transit services. This group represents 17.43%
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of the population and spends an average of THB 3,837.32 per month on transportation. Group D
consists of those who spend less than THB 2,282.60 per month on transportation costs and do not
use rail transit services. This group accounts for 25.27% of the population and spends an average of
THB2,189.86 per month on transportation.
In this study, researchers are interested in comparing two pairs of sample groups:
1) comparing those who use rail transportation services (Group A, n = 467) to all those who
do not use the services (Group B, n = 348); hence, the sample size in this group totals 815;
2) comparing rail transit users (Group A, n = 467) and non-users with potential (Group C, n=

142); hence, the total number of samples in this group is 609.

4.1 Comparing Group A to Group B: users vs all non-users

Dependent variables (access to rail transit services by rail transit users and all non-users)
were tested against each group of independent variables (demographic factors, a frequently used
social media platform, and transportation modes), and the best models from each group are shown
below:

When including demographic variables, the model that uses only significant demographic
factors shows the highest percentage accuracy, called Model 1. Model 1 correctly classified 72.0%
of cases overall at the cut value of 0.500. The specificity for this model is 67.5% and the sensitivity
for the model is 75.4%. Variables in the equation table in Table 2 is used to evaluate the strength of
the association between each independent variable and the dependent variable. The results shows
that the coefficients for gender (Xz(l) =6.099, p < .05), number of transfers ()(2(1) =79953,p =
.000), number of household members ()(2(1) =36.461, p = .000), and city of residence (}(2(1) =
12.276, p < .05) are significantly different from those in the null model; therefore, these

demographic factors are significant predictors of the dependent variable.
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Table 2. Demographic variables in Model 1

Demographic factors B S.E. | Wald | df| Sig. | Exp(B)
Step 1" | Gender (X ,) 0.483 [0.196| 6.099 | 1 |0.014| 1.621
Age (X,) 0.012 [ 0.010| 1.469 | 1 |0.226| 1.012
Number of transfers (X,) 0.955 10.107]79.953 | 1 |0.000| 2.600

Number of household members (Xy) -0.346 | 0.057|36.461 | 1 [ 0.000| 0.708

City of residence (X,) 0.569 |0.162|12.276 | 1 {0.000| 1.767

Constant -1.134 | 0.344 | 10.847 | 1 | 0.001| 0.322

a. Variables entered in step 1: (X)), (X3), (X,), (Xy), (X,,)
Hence, predictive regression equation of Model 1 using the coefficients from Table 2 can

be described by the following equation:

1+e %2

where P is the probability of access to rail transport services,

and Z=—1.134 +0.483 (X,) + 0.955 (X;) — 0.346 (X,) + 0.569 (X,,).

The interpretations of Table 2 are as follows: For gender, access to rail transportation
services increases by a factor of 1.621 for males versus females. This means males are 1.621 times
more likely than females to access rail transportation services. For every 1-unit increase in the
number of transfers, access to rail transportation services will increase by 2.600 times. For every 1-
unit increase in the number of household members, the access to rail transport services will decrease
by 29.2% (1 - 0.708 = 0.292). The rate of access to rail transport services by people residing in
Bangkok is 1.767 times higher than that of those living in other cities.

Focusing on a frequently used social media platform, the model that uses only significant
variables related to a frequently used social media platform reveals the highest percentage accuracy.
This is called Model 2. Model 2 correctly classified 66.6% of cases overall at the cut value of 0.500.

The specificity for this model is 48.6% and the sensitivity for the model is 80.1. Variables in the
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equation table in Table 3 shows that the coefficients for IG ()(2(1) =15.466, p =.000), Line ()(2(1)
= 4.166, p < .05), Pinterest (Y (1) = 14.749, p = .000), WhatsApp (X’(1) = 27.347, p = .000),
Youtube ()(2(1) =12.193, p = .000), and Facebook (Xz(l) = 12.811, p = .000) are significantly
different from those in the null model. Hence, these variables are significant predictors of the

dependent variable.

Table 3. Variables related to a frequently used social media platform in Model 2

Social media platform B S.E. Wald df Sig. Exp(B)
Step 1 |1G (X,,) -4.026 | 1.024 15.466 1 0.000 0.018
Line (X,,) -0.432 | 0211 4.166 1 0.041 0.649
Pinterest (X,5) 0.624 0.163 14.749 1 0.000 1.867
WhatsApp (X, | 1.270 0.243 27.347 1 0.000 3.560
Youtube (X,) 0.896 0.257 12.193 1 0.000 2451
Facebook (X,,) 0.610 0.170 12.811 1 0.000 1.840

Constant 3.012 1.061 8.058 1 0.005 20.330

a. Variables entered in step 1: (X,3), (X,,), (X,5), (X,0), (X;-), (Xy)

Therefore, predictive regression equation of Model 2 using the coefficients from Table 3

can be described by the following equation:

P = ez  mmmmmmmmemes Model 2

where P is the probability of access to rail transport services,
and Z = 3.012 — 4.026 (X,;) — 0.432 (X,,) + 0.624 (X,,) + 1.270 (X,¢) + 0.896 (X;,) +

0.610 (X,).

According to Table 3, using IG will decrease the access to rail transportation services by
98.2% (1 - 0.018 = 0.982), while the use of LINE will decrease the access by 35.1% (1 - 0.649 =

0.351). Using Pinterest and WhatsApp will increase access by 1.867 and 3.560 times, respectively.
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The use of YouTube and Facebook will increase access to the services by 2.451 and 1.840 times,
respectively.

When including factors related to transportation modes, the model that uses only significant
variables of transportation modes provides the highest percentage accuracy, which is Model 3. The
rate of correct classification of Model 3 is 76.68% of cases overall at the cut value of 0.500. The
specificity for this model is 70.4% and the sensitivity for the model is 80.1%. Variables in the
equation table in Table 4 shows that the coefficients for motorcycle taxi ()(2(1) =11.123, p <.05),
private vehicle (Y’(1) = 25.179, p = .000), bus (¥ (1) = 105.246, p = .000), and taxi (Y (1) =
12.548, p =.000) are significantly different from those in the null model. Hence, these variables are

significant predictors of the dependent variable.

Table 4. Demographic variables in Model 3

Transportation modes B S.E. Wald df Sig. Exp(B)

Step 1 | Motorcycle taxi (X,,) 0.685 0.206 11.123 1 0.001 1.985

Private vehicle (X,,) 1.077 0.215 25.179 1 0.000 2.935

Bus (X,;) 2.036 0.198 105.246 1 0.000 7.662
Taxi (X,,) 0.686 0.194 12.548 1 0.000 1.986
Constant 2.241 0.235 90.817 1 0.000 0.106

a. Variables entered in step 1: (X,,), (X,,), (X,3), (X,,)

Model 3 can be described by the following equation:

| Model 3

1+e~%

where P is the probability of access to rail transport services,

and Z =2.241 +0.685 (X,,) +1.077 (X,,) + 2.036 (X,;) + 0.686 (X,,).

According to Table 4, the use of motorcycle taxi users boosts the access to rail transport
services by 1.985 times, while private vehicle drivers raise the access by 2.935 times. Bus and taxi

users increase access by 7.662 and 1.986, respectively.
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When including all variables in all three groups of independent variables, this model, so
called Model 4, provides the highest percentage accuracy. At the cut value of 0.500, the rate of
correct classification of Model 4 is 81.4% of cases overall. The specificity for this model is 80.5%
and the sensitivity for the model is 82.0%. Variables in the equation table in Table 5 shows that the
coefficients for number of transfers ()(2(1) =8.109, p < .05), city of residence ()(2(1) =4232,p<
.05), monthly transport expense ()(2(1) =14.001, p =.000), monthly expense ()(2(1) =24.799,p =
.000), Pinterest (Y(1) = 12.309, p =.000), WhatsApp (Y’(1) =3.967, p <.05), YouTube (Y’(1) =
6.677,p <.05), Facebook (Xz(l) =7.179, p <.05), motorcycle taxi ()(2(1) =5.080, p <.05), private
vehicle ()(2(1) =25.289, p =.000), and bus ()(2(1) =41.931, p = .000) are significantly different
from those in the null model. This indicates that these variables are significant predictors of the

dependent variable.

Table 5. Variables in Model 4 (all variables in three-group independent variables)

Independent variables B S.E. Wald | df | Sig. | Exp(B)
Step 1* | Number of transfers (X,) 0.401 0.141 | 8.109 | 1 [0.004| 1.493
City of residence (X,) 0.436 0212 | 4232 |1 |0.040| 1.547
Monthly transport expense (X,,) -1.610 | 0430 |14.001| 1 [0.000| 0.200
Monthly expense (X,,) 1.224 0.246 [24.799| 1 |10.000| 3.400
Pinterest (X,s) 0.810 0.231 [12.309| 1 |0.000| 2.248
WhatsApp (X,,) 0.630 0.316 | 3.967 | 1 |10.046| 1.877
YouTube (X,,) 0.930 0.360 | 6.677 | 1 10.010| 2.534
Facebook (X,,) 0.608 0.227 | 7.179 | 1 10.007| 1.837
Motorcycle taxi (X,,) 0.564 | 0.250 | 5.080 | 1 {0.024| 1.757
Private vehicles (X,,) 1.438 0.286 [25.289| 1 |0.000| 4.213
Bus (X,,) 1.570 0.242 [41.931| 1 |[0.000| 4.808
Constant -28.924 | 154.271 | 0.035 | 1 |0.851| 0.000

a. Variables entered in step 1: (X,), (X,,), (X,), (X,,), (X,3), (X,g), (X;,), (X)), (X,)), (X5y), (X53)
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Hence, predictive regression equation of Model 4 using the coefficients from Table 5 can

be described by the following equation:

I Model 4
it ez

where P is the probability of access to rail transport services,
and Z =—28.924 +0.401 (X,) + 0.436 (X,,) — 1.610 (X,,) + 1.224 (X,,) + 0.810 (X,5) +
0.630 (X,)+0.930 (X,,) + 0.608.686 (X,,) + 0.564 (X,,) + 1.438 (X,,) + 1.570 (X,,).

According to Table 5, focusing on demographic factors, when the number of transfers
increases by 1 unit, the access to rail transportation services will rise by 1.493 times, while those
living in Bangkok have 1.547 times the chance of accessing rail transportation services. For every
1-unit increase in the monthly transport expense, access to rail transport services will decline by
80% (1 - 0.200 = 0.8). When the monthly expense increases by 1 unit, the access to rail
transportation services will increase by 2.248 times. Placing emphasis on a frequently used social
media platform, using Pinterest will increase access by 2.248 times, while using WhatsApp will
raise access by 1.877 times. The use of YouTube and Facebook will boost access to the services by
2.534 and 1.837 times, respectively. Focusing on modes of transportation, using motorcycle taxis
and private vehicles will increase access to rail transport services by 1.757 and 4.213 times,

respectively, while using buses will increase access by 4.808 times.

4.2 Comparing Group A to Group C: users vs non-users with potential

Dependent variables (access to rail transit services by rail transit users and non-users with
potential) were tested against three groups of independent variables and the best models with the
highest percentage accuracy of each group are shown below:

Model 5, which includes only significant demographic factors, shows the highest
percentage accuracy. At the threshold value of 0.500, Model 5 successfully categorized 73.6% of
cases overall. The specificity of this model is 67.6%, while its sensitivity is 78.4%. Table 6 shows

the contribution of each significant factor to the model and its statistical significance. Variables in
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the equation table in Table 6 shows that the coefficients for age (){2(1) =8.449, p < .05), education
level ()(2(1) =17.617, p =.000), monthly savings ()(2(1) =14.058, p =.000), number of transfers
()(2(1) = 37.138, p = .000), and city of residence (){2(1) = 21.367, p = .000) are significantly
different from those in the null model. Therefore, these demographic variables are significant

predictors of the dependent variable.

Table 6. Demographic variables in Model 5

Demographic factors B S.E. Wald | df | Sig. | Exp(B)

Step 1" | Age (X,) -0.037 0.013 8.449 1 0.004 | 0.964
Education level (X,) 0.382 0.091 17.617 1 0.000 | 1.466
Monthly savings (X,) -2.350 0.627 14.058 | 1 | 0.000 | 0.095

Number of transfers (X,) 1.207 0.198 37.138 1 0.000 | 3.344

City of residence (X,,) 1.456 0.315 21.367 1 0.000 | 4.290
Constant -5.935 1.510 15.442 1 0.000 | 0.003

a. Variables entered in step 1: (X,), (X,), (X,), (X,), (X,,), (X,,)

Model 5 is shown below:

B N\ Model 5

P =
1+e 2

where P is the probability of access to rail transport services,

and Z =—5.935 —0.037 (X,) + 0.382 (X,) — 2.350 (X,) + 1.207 (X,) + 1.456 (X,,).

The interpretations of Table 6 are as follows: Access to rail transportation services will drop
by 4.5% (1 - 0.964 = 0.045) for every 1-unit increase in age. For every 1-unit increase in education
level, access will increase by 1.466 times. For every 1-unit increase in monthly savings, access to
rail transportation services will decrease by 0.5% (1 - 0.095 = 0.005). For every 1-unit increase in

the number of transfers, access to rail transport services will increase by 3.344 times. Those residing
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in Bangkok are 4.290 times more likely to have access to rail transportation services than those
residing in other cities.

Focusing on a frequently used social media platform, Model 6 is the model that includes
just significant variables and provides the best percentage of accuracy. Model 6 correctly classified
68.9% of cases overall at the cut value of 0.500. The specificity for this model is 53.5%, and the
sensitivity for the model is 81.3%. Variables in the equation table in Table 7 is used to evaluate the
strength of the association between each independent variable and the dependent variable. The
results shows that the coefficients for IG ()(2(1) =17.116, p =.000), Line ()(2(1) =6.174,p <.05),
and Pinterest ()(2(1) =8.914,p <.05) are significantly different from those in the null model; hence,

these variables are significant predictors of the dependent variable.

Table 7. Variables related to a frequently used social media platform in Model 6

Social media platform B S.E. Wald df Sig. Exp(B)
Step 1 |1G (X,,) 2.384 0.576 17.116 1 0.000 10.849
Line (X,,) 0.648 0.261 6.174 1 0.013 1.913
Pinterest (X;5) [1.046 0.350 8.914 1 0.003 2.847
Constant 0.799 0.272 8.663 1 0.003 2.224
a. Variables entered in step 1: 1G (X,;), Line (X,,), Pinterest (X, ;)
The following equation explains Model 6:
R S Model 6

14 ez

where P is the probability of access to rail transport services,

and Z=0.799 +2.384 (X,,) + 0.648 (X,,) + 1.046 (X,.).

According to Table 7, IG increases access to rail transport services by 10.849 times, while

using LINE increases access by 1.913 times. The use of Pinterest increases access by 2.847 times.
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When adding variables related to modes of transportation, the model that consists of just significant
variables, called Model 7, delivers the best percentage of accuracy. The rate of correct classification
for Model 7 is 74.8% of cases overall at the cut value of 0.500. The specificity for this model is
76.1%, and the sensitivity for the model is 73.9%. Variables in the equation table in Table 8 shows
that the coefficients for motorcycle taxi ()(2(1) =42.425, p =.000), private vehicle ()(2(1) =17.374,
p = .000), and taxi (Xz(l) = 13.648, p = .000) are significantly different from those in the null

model. Hence, these variables are significant predictors of the dependent variable.

Table 8. Demographic variables in Model 7

Transportation modes B S.E. Wald df Sig. Exp(B)

Step 1" | Motorcycle taxi (X,,) |2.056 0.316 42.425 1 0.000 |7.816

Private vehicles (X,,) |1.391 0.334 17.374 1 0.000 |4.019

Taxi (X,,) 1.067 0.289 13.648 1 0.000 [2.906

Constant -2.504 0.380 43.368 1 0.000 |0.082

a. Variables entered in step 1: (X)), (X,,), (X,,)

Hence, predictive regression equation of Model 7 using the coefficients from Table 7 can

be described by the following equation:

P = FeZ. AGNY oo Model 7

where P is the probability of access to rail transport services,

and Z=—2.504 +2.056 (X,)) + 1.391 (X,,) + 1.067 (X,,).

The results in Table 7 indicates that motorcycle taxi users, private vehicle users, and taxi
users raise the access to rail transport services by 7.816, 4.019, and 2.906 times, respectively. The
results of the classification table indicate that
When including all variables in all three groups of independent variables, Model 8 provides the

highest percentage accuracy. At the cut value of 0.500, the rate of correct classification of Model 4
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is 81.0% of cases overall. The specificity for this model is 75.2% and the sensitivity for the model
is 85.0%. The results in Table 9 shows that the coefficients for Pinterest ()(2(1) =15.566, p = .000),
motorcycle taxi (Xz(l) = 30.828, p < .05), and private vehicles (){2(1) = 21.627, p = 000) are
significantly different from those in the null model. This indicates that these variables are significant

predictors of the dependent variable.

Table 9. Variables in Model 4 (all variables in three-group independent variables)

Independent variables B S.E. Wald df | Sig. Exp(B)

Step 1° | Pinterest (X,) 1.721 0.436 15.566 1 0.000 [5.591

Motorcycle taxi (X,,) 2474  0.446 30.828 1 0.000 [11.868

Private vehicles (X,,) 2.586  [0.556 21.627 1 0.000 |13.275

Constant -6.500 |1.630 15.908 1 0.000 (0.002

a. Variables entered in step 1: (X,5), (X;,), (X5,)

Model 8 can be described by the following equation:

B R N N AN Model 8
I AN

where P is the probability of access to rail transport services,

and Z =—6.500 +1.721 (X;9) +2.474 (X,,) +2.586 (X,,).

According to Table 9, in this examination, all demographic factors are not statistically
significant for the dependent variable. Emphasizing a frequently used social media platform, the use
of Pinterest will increase access to rail transport services by 5.591 times. Focusing on modes of
transportation, using motorcycle taxis and private vehicles will increase access to rail transport

services by 11.868 and 13.275 times, respectively.
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4.3 In-depth interview results

The results of an in-depth interview related to the central clearing house (CCH) and the
common ticketing system can be summarized as follows:

The administration and management of a central clearing house (CCH) in Thailand have
encountered several challenges for numerous reasons; consequently, its operation is inadequate.
First, the overlapping of responsibilities and interests across several relevant organisations is a
significant barrier. The overlap of responsibilities and interests across many relevant organisations
is a considerable obstacle. Concurrently, several government agencies as well as business sectors
have invested in electric railway projects, and each metro train network has been overseen by
different agencies. Government agencies governing metro train services are the State Railway of
Thailand (SRT), the Mass Rapid Transit Authority of Thailand (MRTA), and the Bangkok
Metropolitan Administration (BMA). Meanwhile, the private sector governing mass transit
networks consists of two major operators: BTS Group Holdings Public Company Limited (BTSG),
which operates the BTS skytrain, and Bangkok Expressway and Metro Public Company Limited
(BEM), which operates two metro lines and motorways in Bangkok. In addition, Asia Era One,
formerly known as the Eastern High-Speed Rail Linking Three Airports Company Limited, is the
new company in charge of Airport Rail Link (ARL) services and high-speed rail lines linking the
three major airports (Don Mueang, Suvarnabhumi, and U-Tapao). When the government has
attempted to implement integrated ticketing in transportation systems, disputes have typically arisen
due to the fact that these agencies always prioritise maximising their own benefits and profits. While
there are several agencies responsible for the fare collection system for public transportation
nowadays, each provider has developed its own fare collection system with its own admission fee
in order to maximise profits. Some operators are averse to losing the benefits of their own admission
charge and therefore want the lowest feasible amount. As a result, it is difficult to accommodate the
demands of each agency, which complicates CCH's administration and operation. Next, the absence
of legislation and regulations to monitor, supervise, and administer AFC in the transportation sector
is one of the obstacles. This includes the absence of a clear directions at both the policy level and
the practice unit level to create an operational plan for the AFC of all relevant departments, which

intends to employ the same central revenue management center. Consequently, overlapping
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responsibilities and interests continue to exist inside the mass transit industry. In addition, there are
currently no agencies with legal authority over the CCH. To carry out its responsibilities, the CCH
must have the legal authority to govern its operations, since it may be necessary to compel transport
service providers to link their data and set appropriate service fees. In addition, the operation of a
CCH must produce sufficient revenue to cover its expenses. Thus, it is essential, while constructing
the CCH, to forecast prospective future income and expenses.

From the perspective of key informants, the CCH should be supervised by a government
agency or an unbiased, honest, and transparent organization. For instance, the Ministry of
Transport's Office of Transport and Traffic Strategy and Planning can handle the bus and boat fare
collection systems. If you do not intend to cooperate with the bus and boat services, the Department
of Rail Transport is a potential option. Next, the government should establish legislation mandating
that all future concessionaires implement the same ticketing system. Depending on the outcome of
discussions with the former concessionaires, the government may be required to pay for the
transition from the old to the new fare collection system. Thus, both the existing and new providers
will employ the same system to synchronise and share data on a common ticketing system.

When asked if the common ticketing system motivates more individuals to take rail transit,
experts say it depends on how a ticket functions. If it is apparent that the card issued by a central
authority may be used to pay for fares or special toll costs in every open system, along with certain
discounts, this common ticket will be popular among those who use it to travel on public
transportation or drive on the motorway. This will result in an increase in rail transit ridership due

to its convenience and cost-effectiveness.

5. Discussion
In this study, access to rail transportation services, a dependent variable, is defined as
whether or not the services are used. Those who use a service are considered to have access to that
service, while those who do not use a service are considered to have no access to that service. Based
on monthly transportation costs, non-users can be separated into two groups: potential and non-
potential groups. The potential group consists of people who have the capability to pay for the

services but do not use them, whereas the non-potential group consists of those who have no ability



152

to pay for the services and so do not use them. To examine factors affecting access to metro train
services, this study compares two pairs of commuters. The first pair is users and all non -users, and
the second pair is users and non-users with potential. The best predictive models of both pairs are
the ones including all variables of three-group independent variables (demographic factors, a
frequently used social media platform, and transportation modes): Model 4 for the first pair and
Model 8 for the second pair. Both models provide the highest percentage accuracy among all those
running along each pair. Model 4 shows that the factors that are significant to the access to rail
transit services among users and all non-users are the number of transfers, city of residence, monthly
transportation costs, monthly expenses, and the use of Pinterest, WhatsApp, YouTube, Facebook,
private vehicles, buses, and motorcycle taxis, while Model 8 indicates that the use of Pinterest,
motorcycle taxis, and private vehicles are all significant factors that impact access to rail transit
services among users and non-users with potential. It can be shown that the access of the first pair
(users vs all non-users) is affected by a greater number of factors than that of the second pair (users
vs non-users with potential), which is unaffected by demographic characteristics.

According to an in-depth interview, the administration and operation of CCH include the
overlapping of responsibilities and interests across several relevant organisations and the absence
of laws and regulations to monitor, manage, and administer autonomous revenue collection in the
transportation sector. Due to the fact that each rail transport operator has developed its own fare
collection system and attempted to minimize losses, the organization that would oversee the CCH
may have operational challenges. All experts believe that the most suitable agency to govern the
CCH is a government agency or an impartial organization, which should prioritize merging all
public transport ticketing systems into a common system. Both current and incoming
concessionaires should operate under the same CCH network. The experts believe that the number
of rail transit users would grow following the implementation of a common ticketing system if the
tickets can be used to pay for all mass transit services and express motorways, in addition to giving

discounts.
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6.Conclusion

Access to rail transit services among users and all non-users is affected by the number of
transfers, city of residence, monthly transportation costs, monthly expenses, and the use of Pinterest,
WhatsApp, YouTube, Facebook, private vehicles, buses, and motorcycle taxis, whereas access
among users and potential non-users is influenced by the use of Pinterest, motorcycle taxis, and
private vehicles. The overlapping of functions and interests among multiple relevant organizations
and the absence of laws and regulations to manage autonomous revenue collection are two main
challenges in creating a CCH in Thailand. According to the perspectives of key respondents, the
CCH should be administered by a government agency or an impartial organization, and if the
functions of a ticket are desirable, a common ticketing system might increase the number of rail
transport passengers. The following are the recommendations based on the findings. Since the usage
of social media platforms by rail transit users and non-users is substantial, metro train companies
may promote and run promotions via these online platforms based on their unique features.
Moreover, it is interesting that when transportation prices increase, access to rail transit services
decreases. This means that if people spend more on transportation, they are likely not to access
metro trains or they may use other transportation modes. Therefore, rail transport companies may
consider these commuter groups since they have the ability to pay for transportation. Furthermore,
because door-to-door vehicles like as taxis and motorbike taxis impact the adoption of metro trains
by potential non-users, mass transit providers must provide high-quality public transportation
services. For instance, metro rail operators may expand train routes to reach more passengers. This
study's limitation is that the non-potential group, which comprises more than 25% of the samples,
was not examined. This population should not be abandoned, and access to rail transport services
should be increased for this group. Therefore, future research should investigate this demographic
to determine how to entice them to use rail transit services. This study may be valuable to
organisations governing mass transit and metro train operators in Thailand for revising new policies
to attract those who are able to use the services but do not do so today. For instance, the experts
advocate centralising CCH's management and updating its policies to better its operation. As

management of CCH is streamlined and its operation provides greater quality of service, the number
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of metro train riders will increase. This results in a decrease in the use of private automobiles and

an increase in public transportation accessibility.
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