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Roles of Global Positioning System Used In Transportation Industry of Thailand

Researcher : Kittipat Sittisomboon

Research Advisor : Asst.Dr.Thanakorn Neanna
The Department of Industrial Engimneering
The Faculty of Engineering

Mabhidol University
ABSTRACT

The logistics cost is one important factor that influences on the national-business-competency.  In
order to gain more advantages on that competency, the higher efficiencies in transportation and logistics systems
are required. To gain the higher efficiency and drop-down the logistics cost , the technologies or the new
innovations are involved. GPS , known as the efficient technology used in the transportation , played the roles on
Thailand’s transportation industrial for several years. This Research will reveal that how much does it makes the
benefit? What roles does it play for the transportation industry? And What are the factors that influence on the
GPS technology acceptant?

The research results show that the GPS system is the beneficial technology for the transportation
industry in 4 roles, GPS as the real-time tracking system, as the tool for the transportation monitoring and
management, as the navigator and as the data collecting for mapping and route planning.

With the GPS implementation, the research result show that, the transportation cost and traveling time
could reduced, more often on-timed delivery, better routing, the trucks are always kept on the correct way, the
transportation management is more simplicity, the traveling and driving behavior are more kept in control.

Though the GPS is some what well known and useful, it is not widely accepted by the transporters.
And it also gives advantages to the transporters in several levels. With the theory of UTAUT, the factors that
effected on the GPS acceptant are revealed. Those factors are PE , EE , SI, FC and Experience. But the most
important factor is the facilitating conditions which is weighted explained by the knowledge about GPS,

compatibilities with formerly used systems, system training and the financial investment respectively.

Keywords : Global Positioning System (GPS) , Thailand’s Transportation Industry , Technology acceptance
model ,

UTAUT model.
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2.4 AmuumssenSumalulad (Technology Acceptance Model)
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nuRNnanImssensumalulad (Technology Acceptance) HHa1WNOVHIFY Innovation Diffusion
Theory , Utilization Model , Social Cognitive Theory , Theory of Reasoned Action (TRA) , Technology Acceptance
Model (TAM) , Extended Technology Acceptance Model (TAM2) , Theory of Planned Behavior (TPB) uawqyf]ﬁ
@ 2y 9 & aa ° Y a = g 2 a
syusileveanalunnngufinedu vazdlunguineziinnd e dlumsAnyiniail Ae UTAUT
1 Y 1] = Yo 4 9
Patterson et al. (2003) na1 13 mseensumalulad 185unansznuynin vinaessns , lnseadia,
#noaw , nagnivealeglniu | Transaction Climate , ussnanaunasnlulsguniu uaziladoundon
A
U9
Y a a a % d o 1 2 ' '
Scupola (2003) l@An¥IMIseusuMdisddan Insiadsidotluuianssuedraniia uazldnan i
1 1 FA
HadenhndemssensuivdseneudlelodoanuiszmsAe Technological characteristics , Organizational
characteristics i8¢ Environmental characteristics
. . Yo o o oA A o Y s '
Chich-Yu Lin et al(2007) ladnumsesousuuianssulvdqiomsiudneninliun Taginiuun
a A o =} a @ [ &£ o 3| 1 9 1 o A @
gadmnssulavaandvesiu Taginsanilademssonsua Fswuneenidluawngulaun Yaduiiosninda

o A s o . .
maTuTad (Technological factors) , adeiiipaninesansniod seruma Tulatiiug (Organizational factors) 1ag

ladeourndow (Environmental factors)

Technological Factors *
Adoption of Technological Supply Chain
Organizational Factors > >
Innovations Performance

?

Environmental Factors

MUN 2.2 - Technology Acceptance Factor MUIUIAAYDY Chieh-Yu Lin et al. (2007)

1MITTUNTIUANAIN Patterson et al. (2003) , Scupola (2003) 118 Chieh-Yu Lin et al.(2007) 3
2 A Y o 1 & A A v A ' o A ' A o
aNuunndenued1ariene luisesledeninansenuaemseausuma lu laginunninawdin ae  iade
' ) F
iiipan1n@unaTulad (Technological factors) , flaferifosninesAnsniof1Fnumaluladiiug (Organizational
factors) LA fladeanaandow (Environmental factors)
[ I =3 A o A v A [ =) us." Y a
pealsnd  msARpuNenIwMssaNsurTemIdadu lasensumalulagiin  vzdosiarsanan
a J A 9Jq 9 Yy @ 3 =2 = o a9y a ' .
WOANITVOIANTHIOH 1 NUAE ANTUTILMINNGUYAIUNGANTINIYAAA 1% TRA (Theory of reason action) ,
TPB (Theory of Planned Behavior) 191313 1umsinsandae
a v ¥ a £ o a vq ¥ a Y
NQuf TPB, TAM tag UTAUT adul5tuinaved TRA Guiuienganssuuesd lsanumalulas de
. . 2 g v o @ VW % csq’z‘ A v a A
Behavioral Intention (BI) #uiluariaszaunnuaiulumslsaumalulastiugmselunmsdadulonieds
1190619)  Taginsanannganssudiuyanavesdldau  uazilvdenisedineniununganssuiauly
. 1 v Y
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4
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2.4.1 Theory of Reasoned Action : TRA
NQB3) TRA (Theory of Reasoned Action) na1311msnszih1landounaninanuaslanionnujasiu

Fafimaduiiiosnin wganssuvesdafdnsziues uaznzvesdnuindon dudaslunwi 2.3

NN 2.3 : Model of Theory of Reasoned Action (TRA)

A a v A A o a Yy o [l Y
NNNNN 2.3 NHHE TRA ﬂ?i@]ﬂﬁuiﬁ]ﬁiﬁ]ﬂﬁﬂi$ﬂﬂﬂ‘]"UﬁNﬂqﬂﬂa f)‘iﬁﬂ?ﬂllﬂﬂ’\]ﬂ’ﬂili]ﬂﬁ']iJfJfJNUlﬂL!ﬂ

Attitudes, Intention Ll8g Social norms %9 Rahul Khanna et al.(2009) 1&nan 1 Intention ansaine lddne

= 9

WOANTTU (Attitudes) YDIYANA LAZAILUIATOUAN AU Attitude AD MNAzROUVBINGANTINTABTINUDA

yAna 1Az Social Norms 30 Subjective Norms fio usananaunsus ldanndunadeny deay  vioyanah

b1}

a

a 9 A Aa A 1 o o A 1o A a & & o w =< <3 1 a
lﬂﬂ?l”llf)\i‘l/ii@Nﬂﬂ‘ﬁWﬁ@]’ﬂfﬂiﬁﬂﬁu1§]1’lTI/T5’6)]‘11!ﬂ?ﬁﬂiﬂﬁﬂﬁuqcﬁhﬂﬂ1aﬂﬁu1ﬂ ANH WIHUINNOEY TRA

M ya = a AN Yo ) . A " Ya =< o
li'lanansands wganssun IdsuMIAIUAY (Perceive Behavioral Control : PBC) naafie L ldninisandsilede

Do

=2 A

Yo 4 o & ° ] ' a 3 o ° ]
VlllﬂiuﬂWiﬂ'JUﬂ‘llﬁugl AJUUIINNITUUDT PBC Lﬁlﬂll"lﬁ3N1uﬂ15Wﬂ15m1Lﬂuﬁ@ﬂﬁﬂHm$ ﬁf‘) ﬂ"lﬁuﬂrl‘ﬂ PBC

Aunitaluiladondn @i 2.4) vaz1d PBC Wuiladased (Fanmi 2.5)

AN 2.4 : Model of Theory of Reasoned Action (TRA) tiletity PBC iwniluiladendn

rrCmenn D D

PBC

AN 2.5 : Model of Theory of Reasoned Action (TRA) tilatity PBC ithuiluiladoses

2.4.2 Theory of planned behavior : TPB
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1UIAA TRA ﬁn’dnunfu'lﬁ’%"Uﬂﬁﬂ%'uﬂ;dﬂﬁ’uﬁJu Extended TRA 1158v04 TPB (Theory of Planned
Behavior) 1agn1311111998 Perceived Behavior Control iinsanlumsioisan shldilededudnyanadly
maTuTad (Individual’s behavior) 1331114010 BI #4145UHANTZNUIA Attitude (runAuazAMaNYAZ AU
1JAAA) , Subjective norm (ms'S‘”ui’mmzﬁmmuﬂﬂaéimﬁ'mﬁquaﬂﬁuﬁuq) 1ag Perceived Behavioral
Control (M3513 Tomavnieglassnlumsaadulslungdnssuinedi)

Qian et a1.2007) 14191 TRA uaz TpB T 1#AnumaAnssuMs gy ludoiu Segtiuuiea @
AR 2.3, 2.4 uaz 2.5) WS euifeusu wazagli TRA uaz TPB madlunguffivnengdnsulda uannw
wivdvesmsimnudiedunftimsimualyl pBC duihisseniy famumudnnnniimsdimualdiiy
fasendn uazdniimslinnsande PBC awdwu nanldiwasn TPB uay TRA vz hivanarsiummin
yangans g 85umsaiuauifiueded Tuveis D.R. Poulter et al(2008) #1811 TPB 111 unsAniN

=t

a o A [ o { 9 < a = v o a o
Wf]ﬁﬂii3Jﬂﬁ"UDﬂliﬂ‘U‘i‘inﬂclu‘]_]i?,mﬁﬂﬂﬂi]kl (ﬂ\i‘g‘]_]ﬂ 2.5) Ulﬂﬁi‘l.]ﬂ’ﬂﬂlﬂuiuﬂﬂﬂﬁmfJ’Jﬂ‘L!ﬂ‘]JLlu’JﬂWU@Wl’J

A A A L4 a Aaa A oszl . o a 3
HUU TPB D dINISWIINTUNGANTINUDIYAAANANETA naenuAle (Intention) 1un15qumn5muumm

Y 3
IELEINNIIGN

SUBJECTIVE NORM

ATTITUDE ¢ * INTENTION BEHAVIOUR

PERCEIVED
BEHAVIOURAL CONTROL

AT 2.6 : TPB Model TumsAnbinganssunsdudsaussnn Taeg D.R. Poulter et al. 2008

2 d =1 a 9 = o =
1oNIN TRA taz TPB aziise Temilumsfinumganssuynnaudd daiilse Tewn lumsanuilunig
' F ¥
naduiu Ae msfneilademinngmsdadulaiug wuluns@ny1ves Sonja E. Formard.(2009) aiimsny

(K]
QA v o

a @ 1 a A 3 a v A o Y a
NHANTINMTUVUUNDUATIYLASUINIGNITINAY VALY Lm%i]1ﬂﬂ']iﬁﬂ‘]al'luuﬁ1ll1iﬂﬂﬁﬂ1ﬂﬂﬁ]i}ﬂﬁﬂ11ﬁlﬂﬂﬂ1§

@

TFuIndusuaseld

2.4.3 Technology Acceptance Model : TAM
J 1 I o A o 4

Manolis et al.(2009) Na1991 TAM model WuduummizARAL11n TRA uay TPB e lsluns
Inszdgiliisvesmssensunselfasmalulad  awuufaves TAM msgeniumaluladiinaniain
fladendnaoalsems Ao User’s perceived ease of use (PEOU) (1ag Perceived usefulness (PU) FINNADEINN

9
790 Attitude towards using technology (AT) TumsriumaTuTasiiu'l 19 @ BI (Behavioral Intention) 1850
£ v o a o = Y Y a a

WanIsnuIn AT uay PU “]Ni]m‘ﬂuﬁ')ﬂ']ﬂ’L!ﬂWQﬁﬂiiiiiJﬂ'liiﬂ@iJﬁULVIﬂIUIﬁUVI,ﬂG],"]fﬂEJ'NLW]%5\1 LUINAUDN

TAM UaaIganIni 2.76 an'l1/i

13



Perceived

Usefulness (PU) \

A 4
A 4

using (AT) Intention to use Use

\ Attitude towards Behavioral Actual System

Perceived ease of

use (PEOU)

7N 2.7 : TAM Model (Davis et al.,1989)

TumsfAnwansznuveunna TuTadmsaumaaoyanauazAnenINNINNIAAIA 1A Robert W. Stone
wazamz 181930unuves TAM lunsfinm tas Robert W. Stone et al.(2006) Idndnfsiladeiidanade PU
az PEOU Msenouaieiledee mn’cju fo Organizational (or Individual) Traits , Information and System (‘H?f)
Technology) Quality 1182 Industry traits and tasks performed 1uiAgITUTna1 13 lug19duniladeiiinanszny
fomM3gausuma luladuan i’la)%mﬁmmﬂmﬁﬂiw?a;j“l%’mumﬂiuiaﬁ&uq (Organizational factors) , 199
Lﬁmmﬂﬁamﬂiuiaﬁ (Technological factors) L0 ﬂﬂ‘ﬁjﬂmﬂé WINADY (Environmental factors)

VINMINUMIUITTUNTTUNDINTAM model ngniir I 15 lumsAnumssensumaluladeansaumst
wsomalulagduaouiinnes  (VNUNANNSENEIUY  TAM ﬁ"lﬁ’%”‘umiﬂ%Uﬂquﬁamiﬁﬂmmﬂiuia?l
asauma ludeuos ITAM W3 Information Technology Acceptance Model) 0¢1¢157ia Tinatennised 1dii

TAM 15179 luma T Tagduamuny

2.4.4 Extended TAM

v 9 S o m ya Y
MIANHINMIBOU5UAIY TAM model néans T ldNasandinavesvesiledeniungy (control factor)

@

v v
nanfie  TAM  asauydguingldauma TuTatiueglunsamiuguedauysaitaznginssumssensy

4
o

~ W Yo wa 9q ¥ 1Y) £ A wa
maluTagez lu'ldsuransznuannguantiavesdldnumesmsaivayunnmouen Falumalgiiaiu
3 Ao o o %
dulil1den wazilsiuniludesiianilaues TRA ag TAM

= Yo o 4 ~ o v ¥ o 2 v . .

TAM 31asumswannvulasiinsiueriladesudinunazdaiadon ( Social and environment
factors) 19NMNITAT AT N 11U « Extended TAM ” 30 “ TAM2  (Venkatesh (a2 Davis ,2000)
#10819m311 Extended TAM TU1411m3398 191 S.A. Al-Somali et al.(2009) @311 Extended TAM )14 11

= Y . . A ~ ] v Yo A = 3

MIANYINSE0USVIZVY Online Banking Tuilszimaagaoiszidie uaz ldagiiladeAdening 2.8 deaziiumn
1&Ansandeduilsniuau (Control Variable) A1) 15u Yadehilinade PU uaz PEOU 1Aun Social Influence
(SI) , Awareness of services (AW) , Self Efficacy (SE) , Quality of Internet Connection w50 ladeniinane AT

[ @ 1] I
‘&1 Resistance to change (RC) , Trust (TR) , 8¢, 1WA, sgauMsfny , szausiold udu
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5] Age
= l Resistance to change (RC) -
k| H8 E
5 E
g e HO =
HI10 E
Social
Influence
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' H4 Hl4 i
Awareness i Perceived i
<ot Eervices I Usefulness T i
K] (AW) b 12 i ) . !
E E l2F (P TAlIllu“cljz H15 | Adoption Onh!w i
- <o H owil Intention Banking 1
g ) i HI11 Use (AI) Usage (U) | !
E Efficacy ! (ATT) ]
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Ease of Use i
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Internet 1
connection E !
QD) e e e e e e e e e e e e e e e e e e e e e |

A7 2.8 : 170619 Extended TAM Tumsfinb1n1580151 Online Banking Tuilszimstangaoisziiie

( S.A. Al-Somali et al.,2009)
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2.4.5 Innovation Diffusion Theory : IDT
nquR IDT MavwilesdrenuaAanlszansnquuileiudouazing “vousv” Tuszauiiuandig
Fa
A nths desths dniuSeaunsadwunissmnseoniiunguamuszdums “sousv” 18 wqui DT
1 = @ = oA I 1 1 u’z’ @ @ A
nandtimsvauiuma lulavlaslszmnslunguinauls  Tudsziduilszannsnguiiuneeusuuianisuio
) ;’,’ Il k4 ddy o IS 1 @ 1
maluTatiuedielsuazimizmgla  drenguiizamsaduwunlszanseoniunquamszaumssens
1un 11§ades 190 Philipp Agyeman et al.(2009) l@swunszaumseensuIagiinsanamunanuatiaslaly
N3 ﬂ@n%ﬂ%@ﬂﬂlﬂuﬁWﬂﬁjn 1aun Innovators, Early Adopters, Early Majority, Late Majority tiag Laggards. (A9

uaadlunIng 2.9)

Supparters of
Routine RV Supporters of Undecided about
Immunisation Officially RV Immunisation

15% Recommended despite official Dismiss R

RV Immunisatian Recommendation et
3% 31% Imm\_lzr!‘lgztmns

Eary Adopters|  Early Majority Late Majority
13.5% 34% 3%

S

TNV LT L 111U BRI VI 1dOUNI UBVITI K 8610 8VIO CILIPP ARYCllldll CL dl.\£4UVUY)

Laggaros
Innovaters 16%
25%
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2.4.6 Social Cognitive Theory : SCT
. . A & ad o a ] 29 Yo a
Social Cognitive Theory %30 SCT 1 ungunedInungAnssuuypIgsensolszgnalsiumsedine
wAnssueIAnsAle  dulshtinansznudengdanssudenanduunidiuangy Ao Cognition (M35uF
anuihle w3edansgdu) , Behavioral Determinants (MaW3oiladedungdnssy) uaz Environmental
. A o a v
Determinants (wamaﬂﬂ%ﬂmnammaau)

Y

9
AN SCT dulsisenulinnuduiusszndieiu mavesluyuveangdnisy nanlanmssus

' Y
tazanmmadeuiinanemitnanganssula aunsoeiuelaFanutiudisunauued Jeffrey S. Hornsby
£ a = = a @ o = Yo =
et al.(2009) FavF1redemsanymganssuminaululssaugaamnssy Tasimgug scT l1daanmi 2.10
J a J [ @ @ @ 1 I
paz ldnandwunaliin min'ldsulema wagmsmivayudumsiaunnueansa winauudazaun
o VI Y a aAa v o & v o = ' a Y v Y a
awsaannliiudinnuaesisuld  dutulunnduiungug SCT denetuieldin windesmsliing
a Ay v o Y Y ' 9 Yy A o '
wpAnssuidesmsuda arsdaannadonliiluedils uazldmanszduuiomivayuodiels

Environment
(for entrepreneurship)

Person -— . Behavior

(cognition = motivation) (focal behavior = innovation)

MW 2.10 : UM I1ls2gnAle Social Cognitive Theory 1At Jeffrey S. Hornsby et al.(2009)

2.4.7 Motivation Model : MM

@ ' t Ada A ' a a v A o 1 A Y]
Vadednedanilaniionsnanemsinanganssy msaaauly nsemsnsziiaieg fe dinszdu nie

y & = o v o 4 Ay o o v A A a
ﬂ15ﬂ5$ﬂ“°ﬁﬂﬂﬂ183\1ﬂﬂ!ﬁﬂNﬁﬂﬂuﬂ"lﬂu@ﬂLLagﬂTﬂclu Glf\nlWa‘}’i5f‘)ll,ilﬂig‘ﬂ\uﬂuﬁulﬁﬂm@ﬂﬂ15lﬂﬂﬁi@qﬂﬂ15

v v v v
nsginiug Naflilemues Motivation model lunsazuiunetuanauiudle wulumsdnmdnszqude

=

WnANTINMS 19998190uT0 Tas Angela A. Robertson et al.(2006) ldHenudsnszduideilasonsilosiu dunn

v YR o & Y A A Y o o a ' ' T o ' o

Lag mimgmaumwmﬂumu Lm%lqui]']ﬂfNﬂi&@!uﬁ?ﬁiﬂWQﬁﬂﬁill!,m'ﬁ$fJ‘(’JN?J']ﬂlLC°’IﬂGINﬂuvl1J LBU ’ﬂi]%ﬂ

nIzduaedNdmMTuNgAnssuMsaNgs1 (Iag Cooper et al.1992) 1@1A Coping Motive , Social Motive 1Az
. ' v A A ' @

enhancement (or amusement) motive. Heung-Pyo Lee et al.,2007 Wmﬁjﬂ%ﬂﬁrﬂumnszéjunmaumswuuﬁ 5

o ' ¢ g

e ldun Socialization, Amusement, Avoidance, Excitement ({01Z Monetary motives. Motivational Model Fulu
o Aq Y = o Y o =R Y o A " w oy & Vo g Ao =

GI’J!L‘]JU‘VIGL%G],Hfﬂﬁﬁﬂ‘kﬂﬂﬂﬂElﬂﬁ25C{]uﬂﬁﬂa1'JiN’1Ji$ﬂﬂ’1Jﬂ’Jﬁlﬂi]TlEJ‘VILmﬂ(ﬂNﬂuﬂ’m"lluﬂgﬂﬂﬂi%mu‘ﬂ‘imﬂ']iﬁﬂ‘kﬂ

@ o Y A Y ' & 1 o J 9
ademeludailudinszdunquuiisdedanansenuaemssoniuma Iuladvesesans lagnAnyr  Tas WU
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Chunming et al.(2008) tazajlnlsznoudioilode 3 ed1eldun anzanuiudih (Leadership), M3Fouives

94AN3 (Organizational Learning) t48& Technology Resource 94

2.4.8 Unified Theory of Acceptance and Use Technology. : UTAUT

Unified Theory of Acceptance and Use Technology %30 UTAUT Walu13191n 8 wqyﬁmsﬂaﬁuﬁﬁaa

TAun the Theory of Reasoned Action (TRA), Technology Acceptance Model (TAM), Motivation Model (MM),
Theory of Planned Behavior (TPB), the Combined TAM-TPB (c-TAM-TPB %30 Extended TAM), Innovation
Diffusion Theory (IDT), Social Cognitive Theory (8% Model of PC Utilization (MPCU) %Qlﬂuﬂﬂyaﬁﬁﬂu‘fhﬂ
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M15199 3.1 : MINATBVANAIIT TOC Test (919)
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n=——
1 +Ne
We o =vUANGNAIBYN
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9,034
1 +(9,034)*(0.05)

2

383.04 (= 384)
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a5z Iiarsuaudie819 (n) 0g5z1I19 383 — 385 A8 19
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A15199 3.3 : 11519 YAMANE

o o 19 4 I
osulszanns(N) Ao 9,034 518 uazimualiszauanuaaiamasiily 5% 1319 Yamane

. ‘:‘ U ‘ﬂ' 1
Sample Size (n) NITAVANUADIAAADIUAN 9

Size of
+1% +2% +3% +4% +5% +10%
Population(N)

500 B B B B 222 83
1,000 B B B 385 206 91
1,500 B B 938 441 316 94
2,000 B B 714 476 333 95
2,500 B 1,250 769 500 345 96
3,000 B 1,364 811 517 353 97
3,500 B 1,458 843 530 359 97
4,000 B 1,538 870 541 364 98
4,500 B 1,607 891 549 367 98
5,000 B 1,667 909 556 370 98
6,000 B 1,765 938 566 375 98
7,000 B 1,842 959 574 378 99
8,000 B 1,905 976 580 381 99
9,000 B 1,957 989 584 383 99
10,000 5,000 2,000 1,000 588 385 99
15,000 6,000 2,143 1,034 600 390 99

20,000 6,667 2,222 1,053 606 392 100
25,000 7,143 2,273 1,064 610 394 100
50,000 8,333 2,381 1,087 617 397 100
100,000 9,001 2,439 1,099 621 398 100

o0 10,000 2,500 1,111 625 400 100
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(EE) . Intention (BI) Use (BU)
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Social Influence |
Facilitating //
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Performance

Expectancy (PE) 0.33
Effort Expectancy 0.17 Behavioral 0.09 Behavior of
(EE) Intention (BI) Use (BU)
/
0.63
Seclal Influence | ‘:P
(sl) E 0.19
Facilitating /
L
Conditien (FC) ; 0.02
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Effect TE | DE 1IE TE DE IE TE | DE IE TE DE IE TE DE IE TE | DE IE TE DE IE
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0.06) | (0.06)| - [@on|004| - [0.04)(0.04) 0.63
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0.0 - |oDjw@oD| - [oDjw@oL| - |ODJ003)[003 - [(0.00 (000 - [(0.02)](0.02) 0.40
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MANUIN A : A1919 Yamane

M1 19 YAMANE

Sample Size (n) Ni5zAUANNAAIAINTOUFS

Size of
+1% +2% +3% +4% +5% +10%
Population(N)

500 B B B B 222 83
1,000 B B B 385 206 91
1,500 B B 938 441 316 94
2,000 B B 714 476 333 95
2,500 B 1,250 769 500 345 96
3,000 B 1,364 811 517 353 97
3,500 B 1,458 843 530 359 97
4,000 B 1,538 870 541 364 98
4,500 B 1,607 891 549 367 98
5,000 B 1,667 909 556 370 98
6,000 B 1,765 938 566 375 98
7,000 B 1,842 959 574 378 99
8,000 B 1,905 976 580 381 99
9,000 B 1,957 989 584 383 99
10,000 5,000 2,000 1,000 588 385 99
15,000 6,000 2,143 1,034 600 390 99

20,000 6,667 2,222 1,053 606 392 100
25,000 7,143 2,273 1,064 610 394 100
50,000 8,333 2,381 1,087 617 397 100
100,000 9,001 2,439 1,099 621 398 100

Q0 10,000 2,500 1,111 625 400 100
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PE Test

PE Matrix Covariance

1.323334042

0.870071208 1.924115209

0.811961951 1.237485386 1.894808162

0.721171219 0.933893081 1.021043682 1.616643639

0.580082899 0.659156127 0.935115315 0.799713041 1.447018812

0.689154001 0.928791583 0.922069295 0.833935594 0.917100648 1.539297481

0.485280051 0.31188224 0.374481879 0.446274843 0.489106175 0.560155171

1.038898927

PE Testing Script

! PE Test : the UTAUT model for the GPS acceptance testing (for
Thailand transportation industry)

DA NI=7 NO=194 MA=CM

LA

PE1 PE2 PE3 PE4 PE5 PE6 PE7

CM FI=PE Test COV.dat

MO NY=0 NX=7 NK=1 TE=SY TD=SY

FR LX(1,1) LX(2,1) LX(3,1) LX(4,1) LX(5,1) LX(6,1) LX(7,1)
FR TD(5,2) TD(7,2) TD(7,3) TD(6,5) TD(7,4) TD(6,3)
LK

PE

PD

OU MI RS EF FS

PE Testing Model



Chi-Square=4.38, df=8, P-walue=0.82117, RMSEA=0.000

Standard Value

Estimate

Value

Chi-Square=4.38, df=§, P-value=0.82117, RM3EA=0.000 Chi-Sgquare=4.38, df=8, P-value=0.82117, RM3IEA=0.000



PE Testing Result

DATE: 9/ 5/2010
TIME: 20:25

LISREL 8.80 (STUDENT EDITION)
BY

Kittipat Sittisomboon

This program is published exclusively by
Scientific Software International, Inc.
7383 N. Lincoln Avenue, Suite 100
Lincolnwood, IL 60712, U.S.A.
Phone: (800)247-6113, (847)675-0720, Fax: (847)675-2140
Copyright by Scientific Software International, Inc., 1981-
2006
Use of this program is subject to the terms specified in
the
Universal Copyright Convention.
Website: www.ssicentral.com

The following lines were read from file C:\Documents and
Settings\COMPAQ\Desktop\foyau3te\202 samples\Sub Model Testing\PE
Testing\PE Test.lpj:

! PE Test : the UTAUT model for the GPS acceptance testing (for
Thailand transportation industry)

DA NI=7 NO=194 MA=CM

LA

PEl PE2 PE3 PE4 PE5 PEG6 PE7

CM FI=PE Test COV.dat

MO NY=0 NX=7 NK=1 TE=SY TD=SY

FR LX(1,1) LX(2,1) LX(3,1) LX(4,1) LX(5,1) LX(6,1) LX(7,1)
FR TD(5,2) TD(7,2) TD(7,3) TD(6,5) TD(7,4) TD(6,3)
LK

PE

PD

OU MI RS EF FS

! PE Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp

Number of Input Variables
Number of Y - Variables
Number of X - Variables
Number of ETA - Variables
Number of KSI - Variables
Number of Observations 19

I e NN GREN|

! PE Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp



I PE
Thaila

Covariance Matrix

PE1
PE1 1.32
PE2 0.87
PE3 0.81
PE4 0.72
PES 0.58
PE6 0.69
PE7 0.49

.92
.24
.93
.66
.93

O O O =

Covariance Matrix

PE7 1.04

.89
.02
.94
.92

O O - =

o

.80

Test : the UTAUT model for the GPS acceptance testing (for

nd transp

Parameter Specifications

16

LAMBDA-X

PE1 1
PE2 2
PE3 3
PE4 4
PES 5
PE6 6
PE7 7

THETA-DELTA

PE1

PE1
PE2
PE3
PE4
PEDS
PE6

OO O O O

PE7 0

THETA-DELTA

(@)

19

13
15



PE7 20

! PE Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp

Number of Iterations = 8
LISREL Estimates (Maximum Likelihood)

LAMBDA-X

PE1 0.76

PE2 1.08

PE3 1.12

PE4 0.91

PES 0.82

PE6 0.89

PE7 0.62

PHI

PE1 PE2 PE3 PE4 PES
PE6
PE1 0.74
(0.08)
9.27
PE2 - - 0.76
(0.10)

7.38



PE3 - - - - 0.63

(0.09)
6.79
PE4 - - - - - - 0.78
(0.09)
8.45
PES - - -0.23 - - - - 0.77
(0.07) (0.09)
-3.35 8.45
PE6 - - - - -0.08 - - 0.18
0.75
(0.07) (0.07)
(0.09)
-1.19 2.45
8.11
PE7 - - -0.37 -0.31 -0.15 - -
(0.08) (0.08) (0.07)
-4.48 -4.05 -2.01
THETA-DELTA
PE7
PE7 0.65
(0.08)
7.66
Squared Multiple Correlations for X - Variables
PE1 PE2 PE3 PE4 PES
PEG6
0.44 0.61 0.67 0.52 0.47
0.51
Squared Multiple Correlations for X - Variables
PE7
0.37
Goodness of Fit Statistics
Degrees of Freedom = 8
Minimum Fit Function Chi-Square = 4.48 (P = 0.81)
Normal Theory Weighted Least Squares Chi-Square = 4.38 (P =
0.82)
Estimated Non-centrality Parameter (NCP) = 0.0
90 Percent Confidence Interval for NCP = (0.0 ; 4.10)
Minimum Fit Function Value = 0.023
Population Discrepancy Function Value (F0) = 0.0
90 Percent Confidence Interval for FO = (0.0 ; 0.021)
Root Mean Square Error of Approximation (RMSEA) = 0.0

90 Percent Confidence Interval for RMSEA

(0.0 ; 0.052)



P-Value for Test of Close Fit (RMSEA < 0.05) = 0.95

Expected Cross-Validation Index (ECVI) = 0.25
90 Percent Confidence Interval for ECVI = (0.25 ; 0.27)
ECVI for Saturated Model = 0.29
ECVI for Independence Model = 5.08

Chi-Square for Independence Model with 21 Degrees of Freedom =
966.21
Independence AIC = 980.21
Model AIC = 44.38
Saturated AIC = 56.00
Independence CAIC = 1010.09
Model CAIC = 129.74
Saturated CAIC = 175.50

Normed Fit Index (NFI) = 1.00
Non-Normed Fit Index (NNFI) = 1.01
Parsimony Normed Fit Index (PNFI) = 0.38
Comparative Fit Index (CFI) = 1.00
Incremental Fit Index (IFI) = 1.00
Relative Fit Index (RFI) = 0.99
Critical N (CN) = 866.04
Root Mean Square Residual (RMR) = 0.024
Standardized RMR = 0.016
Goodness of Fit Index (GFI) = 0.99
Adjusted Goodness of Fit Index (AGFI) = 0.98
Parsimony Goodness of Fit Index (PGFI) = 0.28

! PE Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp

Fitted Covariance Matrix

PE1 PE2 PE3 PE4 PES

PE6

PE1 1.32

PE2 0.83 1.93

PE3 0.86 1.22 1.89

PE4 0.70 0.99 1.03 1.62

PES 0.63 0.66 0.92 0.75 1.44

PE6 0.68 0.96 0.92 0.81 0.91
1.54

PE7 0.48 0.31 0.39 0.42 0.51
0.55

Fitted Covariance Matrix

PE7 1.04



PE1
PE2
PE3
PE4
PES
PE6

PE7

PE7

Fitted Residuals

PE1

0.00
0.04
-0.05

-0.05
0.01

Fitted Residuals

.01
.02
.05
.00
.03

.00

.00
.01
.01
.00

.01

Summary Statistics for Fitted Residuals

Smallest
Median
Largest

Stemleaf

- 41488

- 2193

- 012851
012334
212235
4149

PE1
PE2
PE3
PE4
PES
PE6
-0.45
PE7

PE7

Fitted Residual =

Fitted Residual

Fitted Residual =

Plot

000
478912

Standardized Residuals

PE1

PE2

.39
.68
.34
.08
.69

.23

Standardized Residuals

0.05
0.00
0.05

.08

.30
.20

.96

(@}

.05

1.04
0.52

o O
o
o

-0.56



Summary Statistics for Standardized Residuals

Smallest Standardized Residual = -1.34
Median Standardized Residual = 0.20
Largest Standardized Residual = 1.31

Stemleaf Plot

- 113200

- 01765

- 014200
01112222333
01557789
1103



! PE Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp

Oplot of Standardized Residuals



Standardized Residuals

! PE Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp

Modification Indices and Expected Change
No Non-Zero Modification Indices for LAMBDA-X

No Non-Zero Modification Indices for PHI



Modification Indices for THETA-DELTA

PE1 PE2 PE3 PE4 PES
PEG6
PE1 - -
PE2 0.98 - -
PE3 1.36 0.91 - -
PE4 0.28 1.52 0.03 - -
PES 0.70 - - 0.20 0.41 - -
PEG6 0.12 0.01 - - 0.13 - -
PE7 0.15 - - - - - - 0.16
0.01
Modification Indices for THETA-DELTA
PE7
PE7 - -
Expected Change for THETA-DELTA
PE1 PE2 PE3 PE4 PES
PEG
PE1 - -
PE2 0.07 - -
PE3 -0.08 0.09 - -
PE4 0.03 -0.10 -0.01 - -
PE5 -0.05 - - 0.04 0.05 - -
PEG6 0.02 -0.07 - - 0.03 - -
PE7 0.03 - - - - - - -0.03
0.01
Expected Change for THETA-DELTA
PE7
PE7 - -
Maximum Modification Index 1is 1.52 for Element ( 4, 2) of THETA-
DELTA

! PE Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp

Factor Scores Regressions

KST



.05

PE 0.04 0.24

KST

PE 0.31

Time used:

.23

0.031 Seconds

11

.10



EE Test

EE Matrix Covariance

1.411653736
1.073068339 1.302795196
0.981852482 0.915559571 1.221729195

0.700871506 0.726432139 0.715325752 1.085875226

EE Testing Script

! EE Test : the UTAUT model for the GPS acceptance testing (for
Thailand transportation industry)

DA NI=4 NO=194 MA=CM

LA

EE1 EE2 EE3 EE4

CM FI=EE Test COV.dat

MO NY=0 NX=4 NK=1 TE=SY TD=SY
FR LX(1,1) LX(2,1) LX(3,1) LX(4,1)
FR TD(3,2)

LK

EE

PD

OU MI FS

EE Testing Model

Estimate Value

. oo

1.00

Fa.l?*- EEZ

-0.14

\.24*- EE3

.99

0. 41 = EEl \\
1

"-——_l

ﬂ//P

0

]

0. G0 = EE4

Chi-Scgquare=0.98, df=1, P-valu==0.322092Z, BMIEA=0.000



T-Values

6 O o= EE1 \

12 .60
P _—
EE: 15.28
.00
-z 24
&5 1422
LB *‘Jﬁf
EE3 10.21

S 05 = EE4

Chi-Sguare=0.93, df=1, P-value==0.32Z92, FM3EA=0.000

Standard Value
0.z = EE1 \
0.24
i EEZ -
f 0.33 1. o0
-0.11
\ 0,350
. ~
.20 EE3 0 o

0. 55 = EE4

Chi-Sguare=0.98, df=1, P-walue=0.32292, BMIEA=0.000



EE Testing Result

DATE: 9/ 5/2010
TIME: 20:53

LISREL 8.80 (STUDENT EDITION)
BY

Kittipat Sittisomboon

This program is published exclusively by
Scientific Software International, Inc.
7383 N. Lincoln Avenue, Suite 100
Lincolnwood, IL 60712, U.S.A.
Phone: (800)247-6113, (847)675-0720, Fax: (847)675-2140
Copyright by Scientific Software International, Inc., 1981-
2006
Use of this program is subject to the terms specified in
the
Universal Copyright Convention.
Website: www.ssicentral.com

The following lines were read from file C:\Documents and
Settings\COMPAQ\Desktop\doyauite\202 samples\Sub Model Testing\EE
Testing\EE Test.LS8:

! EE Test : the UTAUT model for the GPS acceptance testing (for
Thailand transportation industry)

DA NI=4 NO=194 MA=CM

LA

EE1 EE2 EE3 EE4

CM FI=EE Test COV.dat

MO NY=0 NX=4 NK=1 TE=SY TD=SY
FR LX(1,1) LX(2,1) LX(3,1) LX(4,1)
FR TD(3,2)

LK

EE

PD

OU MI FS

! EE Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp

Number of Input Variables
Number of Y - Variables
Number of X - Variables
Number of ETA - Variables
Number of KSI - Variables
Number of Observations 19

D= O OB



! EE Test
Thailand transp

Covariance Matrix

FE1
EE1 1.41
EE2 1.07
EE3 0.98
EE4 0.70
I EE Test

Thailand transp

the UTAUT model

Parameter Specifications

LAMBDA-X
EE
EE1 1
EE2 2
EE3 3
EE4 4

EE1
EE1 5
EE2 0
EE3 0
EE4 0
! EE Test

Thailand transp

Number of Iterations

7

LISREL Estimates (Maximum Likelihood)

LAMBDA-X

EEL 1.00

EE2 1.06

EE3 0.99

the UTAUT model for the GPS acceptance testing

for the GPS acceptance testing

the UTAUT model for the GPS acceptance testing

(for

(for

(for



EE4 0.70
(0.07)
10.21

PHI

EE1l EE2 EE3 EE4
EE1l 0.41
(0.07)
6.04
EE2 - - 0.17
(0.07)
2.46
EE3 - - -0.14 0.24
(0.006) (0.07)
-2.34 3.53
EE4 - - - - - - 0.60
(0.07)
9.03

Squared Multiple Correlations for X - Variables

Goodness of Fit Statistics

Degrees of Freedom = 1

Minimum Fit Function Chi-Square = 0.98 (P = 0.32)
Normal Theory Weighted Least Squares Chi-Square = 0.98 (P =
0.32)
Estimated Non-centrality Parameter (NCP) = 0.0

90 Percent Confidence Interval for NCP = (0.0 ; 6.93)

Minimum Fit Function Value = 0.0051
Population Discrepancy Function Value (F0) = 0.0
90 Percent Confidence Interval for FO = (0.0 ; 0.036)
Root Mean Square Error of Approximation (RMSEA) = 0.0
90 Percent Confidence Interval for RMSEA = (0.0 ; 0.19)
P-Value for Test of Close Fit (RMSEA < 0.05) = 0.43
Expected Cross-Validation Index (ECVI) = 0.098
90 Percent Confidence Interval for ECVI = (0.098 ; 0.13)

ECVI for Saturated Model = 0.10
ECVI for Independence Model = 2.83

Chi-Square for Independence Model with 6 Degrees of Freedom =
538.65
Independence AIC = 546.65



Model AIC = 18.98
Saturated AIC = 20.00
Independence CAIC = 563.72
Model CAIC = 57.39
Saturated CAIC = 62.68

Normed Fit Index (NFI) = 1.00
Non-Normed Fit Index (NNFI) = 1.00
Parsimony Normed Fit Index (PNFI) = 0.17
Comparative Fit Index (CFI) = 1.00
Incremental Fit Index (IFI) = 1.00
Relative Fit Index (RFI) = 0.99
Critical N (CN) = 1308.27
Root Mean Square Residual (RMR) = 0.0098
Standardized RMR = 0.0082
Goodness of Fit Index (GFI) = 1.00
Adjusted Goodness of Fit Index (AGFI) = 0.97

Parsimony Goodness of Fit Index (PGFI) 0.100

! EE Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp

Modification Indices and Expected Change
No Non-Zero Modification Indices for LAMBDA-X
No Non-Zero Modification Indices for PHI

Modification Indices for THETA-DELTA

EE1 EE2 EE3 EE4
EE1l - -
EE2 0.98 - -
EE3 0.98 - - - -
EE4 - - 0.98 0.98 - -

EE1 EE2 EE3 EE4
EE1 - -
EE2 0.08 - -
EE3 -0.07 - - - -
EE4 - - -0.05 0.05 - -
Maximum Modification Index is 0.98 for Element ( 4, 3) of THETA-

DELTA

! EE Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp

Factor Scores Regressions



EE

KSI

Time used:

0.000 Seconds



SI Test

SI Matrix Covariance

2.077080455

1.747502391 2.149457966

1.573015198 1.460197683 1.901902434

1.373419067 1.387554469 1.298862791 1.738760761

1.443724094 1.297109151 1.347858433 1.154586035 2.014135402

SI Testing Script

! SI Test : the UTAUT model for the GPS acceptance testing (for
Thailand transportation industry)

DA NI=5 NO=194 MA=CM

LA

SI1 SI2 SI3 SI4 SIS

CM FI=SI Test COV.dat

MO NY=0 NX=5 NK=1 TE=SY TD=SY
FR LX(1,1) LX(2,1) LX(3,1) LX(4,1) LX(5,1)
FR TD(2,1) TD(4,2)

LK

ST

PD

OU MI FS

SI Testing Model

Estimate Value



all

f.‘llil""

P—wvalue=0.9072Z,

0. 20 \
1.
Mkl Al ..
1.
1.
0.13 0.4z#  8]3 |-
1.
/.
52 ald /
0. 75 - R
Chi-Sguare=0.55, df=3,
T-Values
f.sli all
3.19
15.
L dm Sl2 ~_
13
15.
z.z8 6.40=  §[3 |-
13.
e
. 1 - ald
8 43 - R

a0

13

ZE

(0]

11

FMZEA=0. 000

Chi-Sguare=0.55, df=3, P—walu==0.9072Z, BM3EA=0.000



SI Testing Result

DATE: 9/ 5/2010
TIME: 21:13

LISREL 8.80 (STUDENT EDITION)
BY

Kittipat Sittisomboon

This program is published exclusively by
Scientific Software International, Inc.
7383 N. Lincoln Avenue, Suite 100
Lincolnwood, IL 60712, U.S.A.
Phone: (800)247-6113, (847)675-0720, Fax: (847)675-2140
Copyright by Scientific Software International, Inc., 1981-
2006
Use of this program is subject to the terms specified in
the
Universal Copyright Convention.
Website: www.ssicentral.com

The following lines were read from file C:\Documents and
Settings\COMPAQ\Desktop\{feyanuiie\202 samples\SI Test.lpj:

! ST Test : the UTAUT model for the GPS acceptance testing (for
Thailand transportation industry)

DA NI=5 NO=194 MA=CM

LA

SI1 SI2 SI3 SI4 SI5

CM FI=SI Test COV.dat

MO NY=0 NX=5 NK=1 TE=SY TD=SY
FR LX(1,1) LX(2,1) LX(3,1) LX(4,1) LX(5,1)
FR TD(2,1) TD(4,2)

LK

ST

PD

OU MI FS

! ST Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp

Number of Input Variables
Number of Y - Variables
Number of X - Variables
Number of ETA - Variables
Number of KSI - Variables
Number of Observations 19

S 2O 1oL

! ST Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp



Covariance Matrix

STl SI2 SI3 SI4 SIS
SI1 2.08
SI2 1.75 2.15
SI3 1.57 1.46 1.90
SI4 1.37 1.39 1.30 1.74
SIS 1.44 1.30 1.35 1.15 2.01

! ST Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp

Parameter Specifications

LAMBDA-X
ST
STl 1
SI2 2
SI3 3
SI4 4
SIS 5

SI1 SI2 SI3 SI4 SIS
STl 6
SI2 7 8
SI3 0 0 9
SI4 0 10 0 11
SIS 0 0 0 0 12

! ST Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp

Number of Iterations = 7
LISREL Estimates (Maximum Likelihood)

LAMBDA-X

STl 1.30

SI2 1.19

SI3 1.22



SI4 1.06
(0.08)
13.14
SIS 1.11
(0.09)
12.56

PHI

SI1 SI2 SI3 SI4 SIS
SI1 0.40
(0.07)
5.81
SI2 0.20 0.73
(0.06) (0.10)
3.19 7.43
SI3 - - - - 0.42
(0.07)
6.40
SI4 - - 0.13 - - 0.62
(0.05) (0.08)
2.28 8.14
SIS - - - - - - - - 0.79
(0.09)
8.43

Squared Multiple Correlations for X - Variables

Goodness of Fit Statistics

Degrees of Freedom = 3

Minimum Fit Function Chi-Square = 0.55 (P = 0.91)
Normal Theory Weighted Least Squares Chi-Square = 0.55 (P =
0.91)
Estimated Non-centrality Parameter (NCP) = 0.0
90 Percent Confidence Interval for NCP = (0.0 ; 1.38)
Minimum Fit Function Value = 0.0029
Population Discrepancy Function Value (F0) = 0.0
90 Percent Confidence Interval for FO = (0.0 ; 0.0072)
Root Mean Square Error of Approximation (RMSEA) = 0.0
90 Percent Confidence Interval for RMSEA = (0.0 ; 0.049)
P-Value for Test of Close Fit (RMSEA < 0.05) = 0.95
Expected Cross-Validation Index (ECVI) = 0.14

90 Percent Confidence Interval for ECVI = (0.14 ; 0.15)



6

ECVI for Saturated Model = 0.1
= 5.17

ECVI for Independence Model

Chi-Square for Independence Model with 10 Degrees of Freedom =
988.40
Independence AIC = 998.40
Model AIC = 24.55
Saturated AIC = 30.00
Independence CAIC = 1019.74
Model CAIC = 75.77
Saturated CAIC = 94.02

Normed Fit Index (NFI) = 1.00
Non-Normed Fit Index (NNFI) = 1.01
Parsimony Normed Fit Index (PNFI) = 0.30
Comparative Fit Index (CFI) = 1.00
Incremental Fit Index (IFI) = 1.00
Relative Fit Index (RFI) = 1.00
Critical N (CN) = 3952.41
Root Mean Square Residual (RMR) = 0.0080
Standardized RMR = 0.0040
Goodness of Fit Index (GFI) = 1.00
Adjusted Goodness of Fit Index (AGFI) = 0.99
Parsimony Goodness of Fit Index (PGFI) = 0.20

! SI Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp

Modification Indices and Expected Change
No Non-Zero Modification Indices for LAMBDA-X
No Non-Zero Modification Indices for PHI

Modification Indices for THETA-DELTA

STl SI2 SI3 SI4 SIS
SI1 - -
SI2 - - - -
SI3 0.49 0.28 - -
SI4 0.00 - - 0.06 - -
SIS 0.43 0.28 0.00 0.09 - -

ST1 ST2 SI3 ST4 SI5
ST1 - -
SI2 - - - -
SI3 -0.05 0.04 - -
SI4 0.00 - - 0.02 - -

SIS 0.04 -0.03 0.00 -0.02 - -



Maximum Modification Index 1is 0.49 for Element ( 3, 1) of THETA-
DELTA

! ST Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp

Factor Scores Regressions
KST
ST 0.24 0.04 0.24 0.13 0.11

Time used: 0.000 Seconds



FC Test

FC Matrix Covariance

1.866298225

0.966999681 1.686151557

0.992028908 1.325007971 1.86938038

0.955149325 1.069879902 1.332607078 1.864836858

0.910883197 1.195238601 1.129981932 1.012567754 1.665878414

FC Testing Script

! FC Test : the UTAUT model for the GPS acceptance testing (for
Thailand transportation industry)

DA NI=5 NO=194 MA=CM

LA

FCl FC2 FC3 FC4 FC5

CM FI=FC Test COV.dat

MO NY=0 NX=5 NK=1 TE=SY TD=SY
FR LX(1,1) LX(2,1) LX(3,1) LX(4,1) LX(5,1)
FR TD(4,3) TD(4,2)

LK

U

PD

OU MI FS

FC Testing Model

Estimate Value



1,17 = FC1 \
0. &7
i FC2 .~
1.17
1.00
1.13
-0.1%p. 59 FC3 |
I'l?a 1.05
017 /
1.01
.G = FC4 /
0. G - FC5

Chi-Sguare=2.28, df=3, P-walue=0.51597, BMISEA=0.000

T-Values

913 = FC1

9. 44
74wl BCL e
15.17
0. 00
13. 48
-1. 974 5=  FC3 |
Illf 10. 20
1.9k
X 17 .57
. T - FC4
751 - FC5

Chi-Sguare=2Z.23, df=3, P-value==0.51597, BEM3EA=0.000



FC Testing Result

DATE: 9/ 5/2010
TIME: 21:42

LISREL 8.80 (STUDENT EDITION)
BY

Kittipat Sittisomboon

This program is published exclusively by
Scientific Software International, Inc.
7383 N. Lincoln Avenue, Suite 100
Lincolnwood, IL 60712, U.S.A.
Phone: (800)247-6113, (847)675-0720, Fax: (847)675-2140
Copyright by Scientific Software International, Inc., 1981-
2006
Use of this program is subject to the terms specified in
the
Universal Copyright Convention.
Website: www.ssicentral.com

The following lines were read from file C:\Documents and
Settings\COMPAQ\Desktop\deoyaruiin\202 samples\Sub Model Testing\FC
Testing\FC Test.lpj:

! FC Test : the UTAUT model for the GPS acceptance testing (for
Thailand transportation industry)

DA NI=5 NO=194 MA=CM

LA

FCl FC2 FC3 FC4 FC5

CM FI=FC Test COV.dat

MO NY=0 NX=5 NK=1 TE=SY TD=SY
FR LX(1,1) LX(2,1) LX(3,1) LX(4,1) LX(5,1)
FR TD(4,3) TD(4,2)

LK

IU

PD

OU MI FS

! FC Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp

Number of Input Variables
Number of Y - Variables
Number of X - Variables
Number of ETA - Variables
Number of KSI - Variables
Number of Observations 19

S 2O 0 OO

! FC Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp



Covariance Matrix

FC1 FC2 FC3 FC4 FC5
FC1 1.87
FC2 0.97 1.69
FC3 0.99 1.33 1.87
FC4 0.96 1.07 1.33 1.86
FC5 0.91 1.20 1.13 1.01 1.67

! FC Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp

Parameter Specifications

LAMBDA-X
10
FC1 1
FC2 2
FC3 3
FC4 4
FC5 5

FC1 FC2 FC3 FC4 FC5
FC1 6
FC2 0 7
FC3 0 0 8
FC4 0 9 10 11
FC5 0 0 0 0 12

! FC Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp

Number of Iterations = 6
LISREL Estimates (Maximum Likelihood)

LAMBDA-X

FC1 0.87

FC2 1.17

FC3 1.13



13.48
FC4 1.03
(0.10)
10.80
FC5 1.01
(0.08)
12.57

PHI

FC1 FC2 FC3 FC4 FC5
FC1 1.12
(0.12)
9.13
FC2 - - 0.33
(0.07)
4.74
FC3 - - - - 0.59
(0.08)
6.96
FC4 - - -0.13 0.17 0.81
(0.07) (0.09) (0.13)
-1.97 1.95 6.34
FC5 - - - - - - - - 0.64
(0.08)
7.91

Squared Multiple Correlations for X - Variables

Goodness of Fit Statistics

Degrees of Freedom = 3

Minimum Fit Function Chi-Square = 2.37 (P = 0.50)
Normal Theory Weighted Least Squares Chi-Square = 2.28 (P =
0.52)
Estimated Non-centrality Parameter (NCP) = 0.0
90 Percent Confidence Interval for NCP = (0.0 ; 6.94)
Minimum Fit Function Value = 0.012
Population Discrepancy Function Value (F0) = 0.0
90 Percent Confidence Interval for FO = (0.0 ; 0.036)
Root Mean Square Error of Approximation (RMSEA) = 0.0
90 Percent Confidence Interval for RMSEA = (0.0 ; 0.11)
P-Value for Test of Close Fit (RMSEA < 0.05) = 0.69

Expected Cross-Validation Index (ECVI) = 0.14



90 Percent Confidence Interval for ECVI = (0.14 ; 0.18)
ECVI for Saturated Model = 0.16
ECVI for Independence Model = 3.84

Chi-Square for Independence Model with 10 Degrees of Freedom =
730.95
Independence AIC = 740.95
Model AIC = 26.28
Saturated AIC = 30.00
Independence CAIC = 762.29
Model CAIC = 77.50
Saturated CAIC = 94.02

Normed Fit Index (NFI) = 1.00
Non-Normed Fit Index (NNFI) = 1.00
Parsimony Normed Fit Index (PNFI) = 0.30
Comparative Fit Index (CFI) = 1.00
Incremental Fit Index (IFI) = 1.00
Relative Fit Index (RFI) = 0.99
Critical N (CN) = 926.94
Root Mean Square Residual (RMR) = 0.024
Standardized RMR = 0.013
Goodness of Fit Index (GFI) = 1.00
Adjusted Goodness of Fit Index (AGFI) = 0.98
Parsimony Goodness of Fit Index (PGFI) = 0.20

! FC Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp

Modification Indices and Expected Change
No Non-Zero Modification Indices for LAMBDA-X
No Non-Zero Modification Indices for PHI

Modification Indices for THETA-DELTA

FC1l FC2 FC3 FC4 FC5
FC1 - -
FC2 1.74 - -
FC3 0.00 0.43 - -
FC4 0.86 - - - - - -
FC5 0.43 0.59 0.28 0.86 - -

FC1 FC2 FC3 FC4 FC5
FC1 - -
FC2 -0.10 - -
FC3 0.00 0.07 - -
FC4 0.08 - - - - - -

FC5 0.05 0.07 -0.04 -0.09 - -



Maximum Modification Index 1is 1.74 for Element ( 2, 1) of THETA-
DELTA

! FC Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp

Factor Scores Regressions
KST
IU 0.07 0.36 0.13 0.14 0.14

Time used: 0.000 Seconds



IU Test

IU Matrix Covariance

2.130513338
1.735040918 1.832421086
1.742055479 1.522133064 2.032867467

IU Testing Script

! ITU Test : the UTAUT model for the GPS acceptance testing (for
Thailand transportation industry)

DA NI=3 NO=194 MA=CM

LA

TU1 IU2 IU3

CM FI=IU Test COV.dat

MO NY=0 NX=3 NK=1 TE=SY TD=SY
FR LX(1,1) LX(2,1) LX(3,1)
FR

LK

IU

PD

OU MI FS

IU Testing Model

Estimate Value

fa.:m* sl

0. z0

Bk sl

0.15 0.4z = a3

0g

11
. EE = sl4

SO L

0. 79 = SI5

Chi-Sguare=0.3535, df=3, P-walue=0.9072Z, BMIEA=0.000



T-Values

f.sli all

3. 19
15.53
ik al2 ~_
13.11
0.00
.26 6 4n=  SI3 e
13.14

R
ra

(i3]

o

. L = ald

8. 43 al5

Chi-Sguare=0.55, df=3, P-walue=0.9072Z, PMIEA=0.000



IU Testing Result

DATE: 9/ 5/2010
TIME: 21:32

LISREL 8.80 (STUDENT EDITION)
BY

Kittipat Sittisomboon

This program is published exclusively by
Scientific Software International, Inc.
7383 N. Lincoln Avenue, Suite 100
Lincolnwood, IL 60712, U.S.A.
Phone: (800)247-6113, (847)675-0720, Fax: (847)675-2140
Copyright by Scientific Software International, Inc., 1981-
2006
Use of this program is subject to the terms specified in
the
Universal Copyright Convention.
Website: www.ssicentral.com

The following lines were read from file C:\Documents and
Settings\COMPAQ\Desktop\deoyaruiin\202 samples\Sub Model Testing\IU
Testing\IU Test.lpj:

! TU Test : the UTAUT model for the GPS acceptance testing (for
Thailand transportation industry)

DA NI=3 NO=194 MA=CM

LA

IUl IU2 1IU3

CM FI=IU Test COV.dat

MO NY=0 NX=3 NK=1 TE=SY TD=SY
FR LX(1,1) LX(2,1) LX(3,1)
FR

LK

IU

PD

OU MI FS

! IU Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp

Number of Input Variables
Number of Y - Variables
Number of X - Variables
Number of ETA - Variables
Number of KSI - Variables
Number of Observations 19

S PO W o Ww

! TU Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp



Covariance Matrix

IUl 102 103
IU01 2.13
102 1.74 1.83
103 1.74 1.52 2.03

! TU Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp

Parameter Specifications

LAMBDA-X
10
IU1 1
102 2
103 3

THETA-DELTA

! TU Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp

Number of Iterations = 0
LISREL Estimates (Maximum Likelihood)

LAMBDA-X

IU1 1.41

102 1.23

IU3 1.24

PHI



THETA-DELTA

IU1 102 IU3
0.14 0.32 0.50
(0.05) (0.05) (0.006)
2.94 6.56 8.03

Goodness of Fit Statistics

Degrees of Freedom 0
Minimum Fit Function Chi-Square = 0.0 (
Normal Theory Weighted Least Squares Chi-Square

Il o

1.00)
The Model is Saturated, the Fit is Perfect !

! TU Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp

Modification Indices and Expected Change

No Non-Zero Modification Indices for LAMBDA-X

No Non-Zero Modification Indices for PHI

No Non-Zero Modification Indices for THETA-DELTA

! TU Test : the UTAUT model for the GPS acceptance testing (for
Thailand transp

Factor Scores Regressions
KST
IU 0.43 0.17 0.11

Time used: 0.000 Seconds



UTAUT Model Testing

IU Testing Script

transportation industry

DA
LA

CM

MO
FR
FR
FR
FR
FR
PD
oU

NI=10 NO=194 MA=CM
IU BU PE EE SI FC VOSI ExpEE ExpSI ExpFC
FI=GPS_UTAUT Model Test.DAT

NX= 8 NY=2 GA=FI BE=FI TD=SY TE=SY TH=FU,FI
GA(1,1) GA(1,2) GA(1,3)

GA(1,5) GA(1,6)GA(1,7)

GA(2,4)

GA(2,8)

BE(2,1)

MI FS

GPS Testing Model

Estimate Value

PE
EE 0.22
-0.:z8
51 0.1z (]
FC x\j-m 0.1z
-0.13
///f P
WO AT -0.39 BU
ExpEE /
0.zz
Exzpial /
ExpFC

Chi-Sgquare=48.75, df=8,

P—walue=0.00000, RM3IEA=(0.1E6F

UTAUT model for the GPS acceptance testing in Thailand

=0 .5l

-0, 132



T-Values

—\

EE \\\4_18

-2, 74
Al n.g9 1) -3 GF
FC \\\j.Ss 4. 33

Yo

YOS Lw s
ExpEE /

532
ExpSl /
ExpFC

Chi-Sguare=43.75, df=8, P—walue=0.00000, FMSEA=0.166



GPS Testing Result

DATE: 9/ 5/2010
TIME: 22:15

LISREL 8.80 (STUDENT EDITION)
BY

Kittipat Sittisomboon

This program is published exclusively by
Scientific Software International, Inc.
7383 N. Lincoln Avenue, Suite 100
Lincolnwood, IL 60712, U.S.A.
Phone: (800)247-6113, (847)675-0720, Fax: (847)675-2140
Copyright by Scientific Software International, Inc., 1981-
2006
Use of this program is subject to the terms specified in
the
Universal Copyright Convention.
Website: www.ssicentral.com

The following lines were read from file C:\Documents and
Settings\COMPAQ\Desktop\doyamu3iu\202 samples\Sub Model Testing\GPS
UTAUT Model Testing\1ll.lpj:

! UTAUT model for the GPS acceptance testing in Thailand
transportation industry

DA NI=10 NO=194 MA=CM

LA

IU BU PE EE SI FC VOSI ExpEE ExpSI ExpFC

CM FI=GPS UTAUT Model Test.DAT

MO NX= 8 NY=2 GA=FI BE=FI TD=SY TE=SY TH=FU,FI

FR GA(1,1) GA(1,2) GA(1,3)
FR GA(1,5) GA(1l,6)GA(1,7)

FR GA(2,4)

FR GA(2,8)

FR BE (2,1)

PD

OU MI FS

! UTAUT model for the GPS acceptance testing in Thailand
transportation industr

Number of Input Variables 10
Number of Y - Variables 2
Number of X - Variables 8
Number of ETA - Variables 2
Number of KSI - Variables 8
Number of Observations 194



! UTAUT model for the GPS acceptance testing in Thailand
transportation industr

Covariance Matrix

10 BU PE EE ST
FC
IU 1.78
BU 0.39 0.24
PE 0.78 0.19 0.85
EE 0.50 0.16 0.34 0.95
ST 1.24 0.39 0.72 0.36 1.52
FC 1.10 0.29 0.50 0.52 0.83
1.23
VOSI 1.58 0.47 0.85 0.52 1.69
1.11
ExpEE 1.21 0.40 0.61 1.04 1.04
1.15
ExpSI 1.47 0.50 0.79 0.64 1.60
1.18
ExpFC 1.48 0.47 0.68 0.77 1.25
1.48

Covariance Matrix

VOSI ExpEE ExpSI ExpFC
VOSI 2.17
ExpEE 1.33 1.96
ExpSI 1.90 1.67 2.07
ExpFC 1.61 1.89 1.93 2.24

! UTAUT model for the GPS acceptance testing in Thailand
transportation industr

Parameter Specifications

BETA
10 BU
10 0 0
BU 1 0
GAMMA
PE EE ST FC VOSI
ExXpEE
10 2 3 4 0 5
6
BU 0 0 0 8 0



GAMMA

ExpSI
IU 7
BU 0
PHI
PE
ExpEE
PE 10
EE 11
ST 13
FC 16
VOSI 20
ExXpEE 25
30
ExpSI 31
36
ExpFC 38
43
PHI
ExpSI
ExpSI 37
ExpFC 44
PSI
IU
46

12
14
17
21
26
32

39

15
18
22
27

33

40

19
23
28
34

41

24
29

35

42

! UTAUT model for the GPS acceptance testing in Thailand

transportation industr

Number of Iterations

LISREL Estimates

BETA
IU
IU - -
BU 0.12
(0.03)
4.33

GAMMA

6

(Maximum Likelihood)



-0.28
(0.10)

-2.74

0.22
(0.04)
5.32

Covariance Matrix of Y

BU

.24
.18
.16
.31
.27

O O O oo

Covariance Matrix of Y

ExpEE
IU 0.32
0.54
(0.08)
(0.13)
4.18
4.11
BU - -
GAMMA
ExpSI
IU -0.39
(0.17)
-2.25
BU - -
10
FC
IU 1.78
BU 0.39
PE 0.78
EE 0.50
ST 1.24
FC 0.92
1.23
VOSI 1.58
1.11
ExpEE 1.21
1.15
ExpST 1.47
1.18
ExpFC 1.36
1.48
VOSI
VOST 2.17
ExpEE 1.33
ExpSI 1.90
ExpFC 1.61

PHI

and X

.85
.34
.72
.50

o O O o

-0.13

(0.05)
-2.57

o

.36



PE

EE

ST

FC

VOST

EXpEE

(0.20)

ExpST

(0.19)

ExpFC

(0.21)

PHI

PST

Note:

0.85
(0.09)
9.62
0.34
(0.07)
4.81
0.72
(0.10)
7.25
0.50
(0.08)
5.92
0.85
(0.12)
7.23
0.61

(0.10)

(0.11)

(0.11)

0.95
(0.10)
9.62
0.36
(0.09)
3.86
0.52
(0.09)
5.91
0.52
(0.11)
4.64
1.04

(0.13)

(0.11)

(0.12)

2.24
(0.23)
9.62

1.52
(0.10)
9.62
0.83
(0.12)
7.04
1.69
(0.18)
9.27
1.04

(0.15)

(0.18)

(0.16)

This matrix is diagonal.

1.23
(0.13)
9.62
1.11
(0.15)
7.65
1.15

(0.14)

(0.15)

(0.16)

2.17
(0.23)
9.62
1.33

(0.18)

(0.21)

1.61

(0.20)



Squared Multiple Correlations for Structural Equations

PE EE SI FC VOSI
ExpEE
10 0.32 -0.28 0.13 - - 0.58
0.54
(0.08) (0.10) (0.15) (0.11)
(0.13)
4.18 -2.74 0.89 5.38
4.11
BU 0.04 -0.03 0.02 -0.13 0.07
0.06
(0.01) (0.01) (0.02) (0.05) (0.02)
(0.02)
3.01 -2.31 0.87 -2.57 3.38
2.98

Reduced Form

ExpSI ExpFC
IU -0.39 - -
(0.17)
-2.25
BU -0.05 0.22
(0.02) (0.04)
-2.00 5.32

TH was written to file fort.811

Goodness of Fit Statistics

Degrees of Freedom = 8
Minimum Fit Function Chi-Square = 51.49 (P = 0.00)
Normal Theory Weighted Least Squares Chi-Square = 48.75 (P =

0.00)
Estimated Non-centrality Parameter (NCP) = 40.75
90 Percent Confidence Interval for NCP = (22.38 ; 66.63)
Minimum Fit Function Value = 0.27
Population Discrepancy Function Value (F0) = 0.22

90 Percent Confidence Interval for FO = (0.12 ; 0.36)



Root Mean Square Error of Approximation (RMSEA) = 0.17
90 Percent Confidence Interval for RMSEA = (0.12 ; 0.21)
P-Value for Test of Close Fit (RMSEA < 0.05) = 0.00
Expected Cross-Validation Index (ECVI) = 0.77
90 Percent Confidence Interval for ECVI = (0.67 ; 0.91)

ECVI for Saturated Model = 0.59
ECVI for Independence Model = 20.61

Chi-Square for Independence Model with 45 Degrees of Freedom =
3792.84
Independence AIC = 3812.84
Model AIC = 142.75
Saturated AIC = 110.00
Independence CAIC = 3855.51
Model CAIC = 343.34
Saturated CAIC = 344.73

Normed Fit Index (NFI) = 0.99
Non-Normed Fit Index (NNFI) = 0.93
Parsimony Normed Fit Index (PNFI) = 0.18
Comparative Fit Index (CFI) = 0.99
Incremental Fit Index (IFI) = 0.99
Relative Fit Index (RFI) = 0.92
Critical N (CN) = 76.31
Root Mean Square Residual (RMR) = 0.034
Standardized RMR = 0.032
Goodness of Fit Index (GFI) = 0.95
Adjusted Goodness of Fit Index (AGFI) = 0.67
Parsimony Goodness of Fit Index (PGFI) = 0.14

! UTAUT model for the GPS acceptance testing in Thailand
transportation industr

Modification Indices and Expected Change

Modification Indices for BETA

IU - - 6.47
BU - - - -

IU - - -0.53
BU - - - -

Modification Indices for GAMMA

PE EE SI FC VOSI
ExpEE



U - - - - - - 27.55 - -

BU 0.83 0.03 15.71 - - 13.40

PE EE ST FC VOSI

U - - - - - - 0.41 - -

BU 0.03 0.01 0.14 - - 0.12

No Non-Zero Modification Indices for PHI

Modification Indices for PSI

10 - -
BU 6.92 - -

IU - -
BU -0.07 - -

IU BU
IU 6.92
BU 6.92 - -

Expected Change for THETA-EPS

10 BU



10 BU

PE 1.93 0.31

EE 2.25 0.79

SI 5.36 0.07

FC 2.12 0.69
VOSI 14.67 0.03
ExpEE 5.58 0.50
ExpSI 3.73 2.64
ExpFC 2.64 1.39

Expected Change for THETA-DELTA-EPS

IU BU
PE -0.18 -0.01
EE 0.06 0.01
ST 0.07 0.00
FC 0.03 0.01
VOST -0.25 0.00
EXpEE -0.05 -0.01
EXpST -0.03 0.01
EXpFC 0.02 -0.01

PE EE ST FC VOSI
ExpEE
PE 25.15
EE 6.81 4.29
ST 6.32 8.99 7.26
FC 3.69 4.04 0.23 0.69
VOSI 24.92 10.34 5.22 2.81 24.82
ExXpEE 10.83 5.88 7.02 3.83 14.64
7.77
ExpSI 1.24 0.31 5.09 6.04 0.49
0.04
ExpFC 0.65 0.11 0.46 1.07 1.31
0.37
Modification Indices for THETA-DELTA
ExpSI ExpFC
ExpSI 2.12
ExpFC 0.19 1.39

Expected Change for THETA-DELTA



ExXpEE
PE 5.46
EE -0.36 0.33
ST -0.26 0.53 -0.68
FC -0.10 0.10 -0.03 0.08
VOSI 0.93 -0.24 -0.13 -0.05 0.75
ExpEE 0.25 -0.10 -0.24 -0.06 0.15
0.13
ExpSI 0.07 -0.09 0.12 0.08 0.02
-0.01
ExpFC -0.03 0.01 -0.02 -0.03 -0.02
-0.01
Expected Change for THETA-DELTA
ExpSI ExpFC
ExpSI -0.07
ExpFC -0.01 0.03

Maximum Modification Index 1is 27.55 for Element ( 1, 4) of GAMMA

! UTAUT model for the GPS acceptance testing in Thailand
transportation industr

Factor Scores Regressions

Y
1U BU PE EE SI
FC
10 1.00 0.00 0.00 0.00 - -
0.00
BU 0.00 1.00 0.00 0.00 0.00
Y
VOSI ExXpEE ExpSI ExpFC
IU 0.00 - - 0.00 0.00
BU 0.00 0.00 0.00 - -
X
IU BU PE EE SI
FC
PE 0.00 0.00 1.00 - - - -
0.00
EE 0.00 0.00 0.00 1.00 - -



ST

.00
FC

.00
VOSI

ExpEE
ExpSI

ExpFC

PE

EE

ST

FC
VOSI
ExpEE
ExpSI
ExpFC

OO OO O

.00

.00

.00

.00

.00

.00

Time used:

0.00 0.00
0.00 - -
0.00 - -
0.00 - -
0.00 0.00
0.00 0.00
ExpSI ExpFC
000 -
0_05 0_06
0.00 -
- - 0.00
1.00 - -
0.00 1.00

0.016 Seconds



