mMiunsgHlszaninmmssaaFunatiavessniiaingnoumnumes

J

Y
WM UTIA 1DOAANA

a a J yd 1 : @ a v A
IneniwusiiiudunilsvesmsAnmavdngaslsygusssgemaasuniuda
AVINUATHIANAAT
AUZIATHIANANT PWDINTAIUMIINGIAY

s 2550

= Jd

AUANTVDIYWIAINTANHIING1AY



THE TECHNICAL EFFICIENCY ANALYSIS OF TRAILERS

Mr. Channarong Ueasirisak

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Economics Program in Economics
Faculty of Economics
Chulalongkorn University
Academic Year 2007

Copyright of Chulalongkorn University



L o o o - - - =, s
e Inotinug m3lnseilszdninmwmndniFanaiinvessniining

AoUMUIUBT
Tav WeIuIN BoRTn
MW7 e LALGH
1913 07UTnu T0IMAATINTO AT NI ¥

i o o e W Ly L) -‘I
AMIATHTATAT PINTAUUNITNNTY B1IA Ty Inoinvusetuildiu

b -4' a = L -
duniiaves  misAnAuuangasliyanuviudia

W
& AMUAAMIATHTMAAT

(MaN 119713t A1.5 100 Wariawa)

AMEATIUMINOUINUITINUS

e Uszsunssuns

(30910150 AT YY ANTY)

Cal e
2130nUTn

crnvnmennnnnas 1T THNT

(019158 A5, Funiiing yaplszmouda)



s 1 -n" - & - - - - W
YIYWIIA 1DOATANA : msanseilszininmmirdadanaiinvessoiiningaou
INUILBS. (The Technical Efficiency Analysis of Trailers) 011301 3¢, AT.NarN
wi¥udiruna, 90 N1,
: _.:". iy o - 4- - ) T
msAnuInTIiTes “midmailssininmmssdadunatinuessoriningneu
munes” insaiamngaeumuiuei 12 Aulasluudaziioridesiinisussynduimnaia
- - o - - e v -
Fuihudoyain Panel Data Hinguszasdiodoamaniisileiviidnadendiuil
Usg@nEnmvoanmavudanesoiaaingaaumuniod Tau1435m1a Parametric Approach ity
FmsiaUsziniamdro B mamugiinnie  ISuuuiiaoamsuuAuIFIgY (Stochastic
Frontiers Model) Taufiziiiuuiiaaanmsndnuuy Translog Production Function 193un1inan
:‘ & i - ¥ 4 F -
UszneulUdae vy A awiinan tasAndeusINIveTauNA (N8 MIYBUIVANIIHDA
-J " - ! - 1 Ty LN )
FI9INNIIANKINU i]uﬂumaﬂhuu'muﬂn'nm'ﬁuﬁumnﬁqﬁnumwnﬁ spanan 1Aunm
Aounazamss muday
¥ = e o ...é :- ol I
AunaAnumuhiniskanue s niInIngaeumumeinauma 12 Auiininy
0.8131 ifenfSouiivududuseuwansnan uazdmubnirmiaindneumuneiiiszau
- i - ) o T
msnaauuuraldde  vuIRAIN (Constant Retum to Scale) finiiiormiuilesomsHanmuiy
- 4 L) - - H L] L] - L) L
nanann 1deziiduiletonsuai o Tlsiatiudadauauiu Aumsfnuinudes
UszanSnmmuhdunlsifikadonamdonlsz@ninmiiionaadadszneulUdae ey
a - ] 4 i - = y -
winaw, egsoiaIngaoumunes AAUMaTENIE AR uoznslavud
- " ¥
vinadnimiaiaulszniamunnhinslwauinungamniay Jsuuma wennini
! ] " ' faa 1 J - Bows ] . r L)
diegngusny 1ﬂ1ng3ﬂnumummﬁummnﬂﬁixﬂmmﬁnunuqﬂﬂu*mfluﬂquﬂumﬂﬂn

u P 1 ¥ wr - P a o
wimniiiogns 1¥aniss uayminnudusehiiegnielszaumsnigy

{,

’I: Puﬂ,u 'T-'E'Hul"r Ir"fl

“\\,5/1,., :} e

ALTRE L A NN C0Y) 10T, S .wileFiidn...

T REL:11) R 2550000 muuﬂ'mﬂ"mmﬂﬂiﬂm



# # 4885557129: MAJOR. ECONOMICS

KEY WORD: TECHNICAL EFFICIENCY/ TRAILERS/ STOCHASTIC FRONTIER.
THESIS ADVISOR: THE TECHNICAL EFFICIENCY ANALYSIS OF TRAILERS.
THESIS ADVISOR: ASSOC. PROF. PONGSA PORNCHAIWISESKUL., 90 pp.

This thesis is about analyzing the efficiency of the trailer from 12 trailers, each transport
real goods which are panel data. The objective was to acknowledge the entire factors that affect
the efficiency of trailer transportation. Using Parametric Approach method which measures the
efficiency by Stochastic Frontiers Model, and model has a Translog Production Function. There
are three main factors gas, wages and trailer depreciation that was generated production frontier
that shows gas was the most intensity factor, then trailer depreciation and wages consecutively.

The study shows that the estimated production of 12 trailers when compared to
production frontier are 0.8131, and that trailers have Constant Return to Scale; the more factor
you put in the more product you get. Anather study, The inefficiency, shows that the factor that
affect inefficiency are driver’s age, trailer’s age, express way-fee and deliver outside Bangkok
has more efficiency than inside the capital city. Another significant point is the efficiency trailer

came from the combination of newer trailer and experience driver.

Field of study ......... Economiics..........Student’s Signature......cooveerennsssssaronssnnnse
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arginal output €lasticCi or €ach mpu TSI 1IN
P16V ! PVTIT Ak Ty 1%,
ManudanguussnananasiladoaulSunaniniu
olny
=217 _1.037-0.002In X, +0.044In X, —0.036In X, (5.1)

=3 X,
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Manudanguuoinananaoilaioa AU

_ 0InY

n, = =0.503-0.195In X, +0.044In X, +0.053In X, (5.2)
olnX,

1 = 1 a 1 o 9 A 9 A U tﬂ'
mmmaﬂﬁqummWawaﬂﬂei’jmﬂmumﬁumnumammau

_ 0InY
T o X,

= -0.294 +0.016In X, — 0.0361n X, +0.053In X, (5.3)

A Y A ' a 1 Y A~ 1 1Y 9 I

e lamanubangumsnaaninegamaiomeuusdazade (,) udusfannse

1 Y I a 1 ~ o W a

mara ldnev1a (Return to Scale: RTS) (Humsiiasaniimsnlasuuilasvesiledonsnan
nnrialudandruiuinuazdwaned lsaonanann 1a owanan TagsumiuuInnoas
M3 Ueeiladun1sWNanISEn 1 Increasing Returns to Scale DIHANAA TAYTIMNMMINUEAT
mM3iuiladen13nanis eIl Constant Returns to Scale LA tanan Inasuiosninensims
MniaduMsnani3en 31 Decreasing Returns to Scale

= 9 A 1 a ] 9 A = 1

FUTE TN IR0 INHATINVEINNNTANGUMTHAR B TAN eI ULaaz

b4
Padedndrenu aunsonaasldningasadl

oinY
RTS =21 = 2 5mnx,
J

1 o U (] a o Y 4
i]’lﬂGniNﬁ 54 iﬂﬂﬂ1§ﬂ1u3mﬁ1ﬂ1ﬂ’31ﬂaﬂﬂquﬂ]®\1NﬁWﬁﬂiﬂW’JaWﬂﬂﬂﬂulﬂuLu@i
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S 1

a d‘ =1 v o Y a g’ v A d' A 1 d'
yosranaaameunuilatemulsnanihuliamnigs Tasanusangusiumasiian
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MY 0.9443 vaneanudiilasenediniulasunilacly 1% szdanalinanan
nlasunadlunamadaeini’lil 94.439% seaaun ldunadouiin 0.0498 HiNEAININ
ademamuandoulasunilaslyl 1% szdawalimanaalaeunaslunamadeanuly
9 1 = vy Y] 9 1 o ~
4.98% HazgANIBANLITINA10.0101 HuleanuNMiladeneaiumussminaunlasumla
T 19% vz aamaliwandalasundaslunamaderdu'lyl 1.01% Fsdulianissnin 1
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nanfe Milademsnaamariinlasuutaslvitatlesidud meldilademsnanouagnan

a a { J % I I J a o 1 1
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Wennsanmanudangurtitegatevesnanaaiiouiuiliiemnaauaazwiia
WUN

v

[ A ] ] Y a d‘ = 1Y a 3’ C% =W d‘ U=
1) manuanguriiegameveswananlomounulsuaniniu iaundeogn
d! [ A a oy v 492/ = 1 9 [ a d‘ d' o
3.0429 FavneanuNmainlTarhiuduen 1w Taeliilademsnanduanei 3z
IR aNIoNuHaNan 180N 3.0429 111
1 A 1 1 9 a d‘ = 7 1 = d‘ Id‘
2) MANNBArgUlegatsvaINanaaiofisunua 1L taundoegh 0.0025
4! 1 Q' a 9 1 4%’ = 1 Yoy [ a d‘ d' o
FaruenNU NS INaA AT 1 UYEEN 1 Taeliademsnand g i
Taunsaiunanan’lasn 0.0025 o1
1 A [l ] Y a A ~ [ 1 A A = A =&
3) MANNBangULagam TR HanaaiaiisuiuALdoy A unagodi 0.0002 49
' A 9 T A 2/ & ' ) o | ~ ° 9
WeaMUIIMINNAUNUALEeLTIAIIUEN 1 Taslnilasemsndadunnei agsild

NIONUNANAR 1A N 0.0002 191

M319h 5.4 ANudangurtiasgangvesnanandeilaiensnamnasveen 12 fu

o 4 v ; . A Return to
IOAUN HINU ALY fAllasd
Scale
1 0.9675 | -0.0195 | 0.0376 0.9857
2 0.9640 | -0.0186 | 0.0390 0.9844
3 0.9520 | 0.0022 | 0.0424 0.9966
4 0.9680 | -0.0291 | 0.0365 0.9755
5 0.9469 | 0.0201 | 0.0421 1.0091
6 0.9662 | -0.0173 | 0.0382 0.9870
7 0.9584 | -0.0137 | 0.0405 0.9852
8 0.9618 | -0.0101 | 0.0322 0.9839
9 0.8887 | 0.0789" | 0.0830 1.0505
10 0.9147 | 0.0415 | 0.0715 1.0278
11 0.9219 | 0.0322 | 0.0636 1.0177
12 0.9099 | 0.0541 | 0.0715 1.0356
1nde 0.9433 | 0.0101 | 0.0498 1.0032
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5.3 wamsdszanamsaumsnnuasslszansmnlunswan (Inefficiency Effects)

o d' 9y Aa 1 a A a d' d!
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Wanemg : * Niisdfgnszaun ey 99%

u, =0.146 —0.001EXP, + 0.001AGE, — 0.00001TOLL, —0.284D,, —0.007D,,

9
%

AuAI8 -1 Neaeat19udd Take exponential o 1A Inaumsilsz@nsam

—u, =-0.146 + 0.001EXP, — 0.001AGE, +0.00001TOLL, +0.284D,, +0.007D,,,
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—0.146+0.001EXP—0.001AGE +0.00001TOLL+0.284 D, +0.007 D
exp(-u) = e ) 2)

MNaNMIh (4.1) TE, =exp(-U,,)
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wls Tunuusaesndiisdde lduanawengud udannisnadet H, : 7 =0 wie
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i hifidse@ansnwegasa (Inefficiency Effect)
MNHAMIANIAITIN 5.6 NUNAIRALdsEANTMIwMamatiavessoilaingnou
L (] A= a0 a A a A " v Y [}
Mmues lugananane Imlssaniammanalamasmnusesas 0.8131 Tagluyis

naanemlszaninmmasegluee 0.7144 84 1.000



13199 5.6 MlszanTmmnmanataveasauaaz A

e /éu 1 2 3 4 5 6 7 8 9 10 11 12
1 0.9793  0.8027 09539  0.9903 09766  0.9550 0.7269  0.9513  0.9983  0.8398  0.8456  0.8309
2 0.9854  0.9978 09569  0.9875  0.7365  0.7182  0.9654  0.9530  0.8309  0.8352  1.0000  0.8311
3 0.7388  0.9979 07164  0.7449 07343 ~ 09499 09685  0.7167 09983  0.8354  1.0000  0.8314
4 0.7383  0.9980  0.9665 0.9888  0.7358 ~ 0.7148 07270  0.9534  0.9983  0.9985  1.0000  0.8297
5 0.7386  0.9979 07193  0.7441 07366 ~ 0.7163 09785  0.9655  0.9982  0.9984  1.0000  0.8303
6 0.9808  0.8020 07172  0.9879 09797 0.9504 09712  0.7160  0.9983  0.9984  0.8475  0.8281
7 0.9800  0.9979  0.9563  0.9860  0.7349  0.9509  0.7270  0.9532  0.9982  0.9984  1.0000  0.9984
8 0.7428  0.8026  0.7176  0.7445 07403 _ 0.9543 07270  0.7152  0.9983  0.9985  0.8471  0.8333
9 0.7390  0.9979 07181  0.7442 07363 0.7171 09712  0.9532  0.8278  0.8367  1.0000  0.9983
10 0.7403  0.8019 07238  0.9872 07381~ 0.7163  0.7276  0.7144  0.8323  0.8358  0.8485  0.9983
11 0.9793  0.8030 07189  0.7434 09777  0.7176  0.9669  0.9548  0.9984  0.9984  0.8475  0.8300
12 0.7383  0.8030 09688  0.9874 09777 0.9531 09685 0.9566  0.8286  0.8360  0.8453  0.8347
13 0.7395  0.8018  0.7182  0.7449 = 0.7355  0.7156  0.7260  0.7165  0.8310  0.8390  0.8482  0.9983

@afa 0.8323  0.8927  0.8117  0.8755 0.8108 0.8254  0.8578  0.8631  0.9336  0.9114 09177  0.8825

NV IANTAIUIN

Mean Efficiency = 0.8679
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Tagsoaud 9 Jusz@ninmmamaiiamassiuganga sesasu launsoaud 11 e

UszANTMWRAYIIMMIAY 0.9336 Az 0.9177 MUAAY AIUTaAUNNYTZANTNINN
a d' o' d‘ 9 1 [} d' S a A a d‘ [ B-%
matamassudiga laun sadud 5 uag 3 Ialszaninmmamaiamassmumny
0.8108 1az 0.8117 MUAAL
9
wonantius ldhimsnadeunmilszaninmaessoiianauanaiesnumio l
{ a 4

Taglddoyannaisiei 5.6 msanTziaunss1unaRed (Analysis of Variance:

v
ad A

< = = 1 ' a ' Y o 9 =
ANOVA) WuAsnansodSeumeun e NANYBIA IR AgHAY C]ﬂW‘IiﬂllﬂLlulﬂ TﬂEJiJ

e

AUUATIUALL

A 1
H,:TE, =TE, =...=TE,, anlse@ninmuessniid 12 dulasmasminy

1 = ll Y & [ { 1 { 1 [
H,:TE, #TE, #... 2 TE,, anlszaninmuessnediniosnisaunianunasaianull

k
N2 2

an (X - X)
AMU5139U521919n g (Mean Square Between: MSB) = ’*‘T =0.23

. 2

Z(nj ~1)s:
ANULAl31/591432119190qU (Mean Square Within: MSW) = f"—k =0.12
n -

t

A Ao AR Ao o ! oA VW
ok Ao i]Tu'JuﬂunlﬁﬂH’l,jn ) El]”lu'(]u@]'ﬁﬂfl'lﬂ"]]@\‘lﬂqu‘ﬂj , Ny = an nuy

4
%

1 H 4
UIUAIPINVDINGUNANEINIHUA Az X A0 ANRASIINVDIAIDI1ININUA

) .
N EFFARCALN 1Wun1snIZaeLuY F 18 Numerator degree of Freedom

(M k-1 t1ag Denominator degrees of Freedom 191111 n, —k

P13 19N 5.7 HAMSAIUIUATDA ANOVA

Squurgrzg d.f. Mean Square F Sig.
Between Groups .250 11 .023 1.913 .042
Within Groups 1.708 144 .012
Total 1.957 155

NV : 1INMTAIUIN
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A13197 5.8 wavesAszdninmvessoiiainudazAiu 01gWinud age1gIniIaIng

ABUINUILDY
v o o 4 YNINNY "
oUAY FOAUN TE (?J) 91830 (1091Y)
1 9 0.9336 36 14
2 11 0.9177 38 10
3 10 0.9114 30 10
4 2 0.8927 50 39
5 12 0.8825 36 15
6 4 0.8755 24 111
7 8 0.8631 40 141
8 7 0.8578 31 131
9 1 0.8323 38 111
10 6 0.8254 34 141
11 3 0.8117 28 113
12 5 0.8108 29 141
e 0.8679 34.5 81.42
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Taylor Series Expansion
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oAU 1
Return
Sudi WMo | dwte | Awse | Auden | toSecale
1 1 0.9552 | -0.0059 | 0.0414 | 0.9908
1 2 0.9357 | -0.0782 | 0.0752 | 0.9328
1 3 0.9793 | -0.0319 | 0.0351 | 0.9824
1 4 0.9713 | 0.0036 | 0.0254 | 1.0003
1 5 0.9763 | -0.0242 | 0.0335 | 0.9855
1 6 0.9608 | -0.0298 | 0.0478 | 0.9788
1 7 0.9608 | -0.0298 | 0.0478 | 0.9788
1 8 1.0194 | -0.0771 | 0.0355 | 0.9779
1 9 0.9713 | 0.0036 | 0.0254 | 1.0003
1 10 0.9606 | 0.0031 | 0.0298 | 0.9935
1 11 0.9552 | -0.0059 | 0.0414 | 0.9908
1 12 0.9713 | 0.0036 | 0.0254 | 1.0003
1 13 0.9606 | 0.0157 | 0.0253 | 1.0016
Wd8 | 09675 | -0.0195 | 0.0376 | 0.9857

MANHIN V.

SOAUT 2
Return
St @en | ity | ewse | edew | to Seale
2 1 0.9842 | -0.0436 | 0.0369 | 0.9775
2 2 0.9559 | -0.0077 | 0.0419 | 0.9901
< 3 0.9321 | 0.0194 | 0.0415 | 0.9930
2 4 0.9363 | -0.0724 | 0.0730 | 0.9369
2 5 0.9602 | -0.0186 | 0.0441 | 0.9857
= 6 0.9570 | 0.0129 | 0.0273 | 0.9972
2 7 0.9621 | -0.0234 | 0.0451 | 0.9838
2 8 0.9971 | -0.0616 | 0.0383 | 0.9739
2 9 0.9559 | -0.0077 | 0.0419 | 0.9901
2 10 0.9570 | 0.0129 | 0.0273 | 0.9972
2 11 0.9762 | -0.0081 | 0.0273 | 0.9954
2 12 0.9762 | -0.0081 | 0.0273 | 0.9954
2 13 0.9812 | -0.0359 | 0.0354 | 0.9806
1nad 0.9640 | -0.0186 | 0.0390 | 0.9844

08



sonui 3

v A = Y o ' y A Return

HN N HINY AULII AN
to Scale
3 1 0.9441 | 0.0106 | 0.0464 | 1.0010
3 2 0.9256 | 0.0480 | 0.0402 | 1.0137
3 3 0.9508 0.0160 0.0355 1.0023
3 4 0.9217 | -0.0266 | 0.0686 0.9637
3 5 0.9490 | -0.0003 | 0.0421 0.9909
3 6 0.9521 | 0.0127 | 0.0362 | 1.0010
3 7 0.9632 | -0.0382 | 0.0564 | 0.9814
3 8 0.9651 | -0.0078 | 0.0385 | 0.9958
3 9 0.9811 | -0.0335 | 0.0414 0.9890
3 10 0.9238 0.1549 | -0.0040 1.0748
3 11 0.9601 0.0201 0.0304 1.0105
3 12 0.9798 | -0.1476 | 0.0893 | 0.9215
3 13 0.9601 | 0.0201 | 0.0304 | 1.0105
m’éﬂ 0.9520 | 0.0022 | 0.0424 | 0.9966

Safu 4

o o = Y o : . A Return

HN N HINU ALY B GEY
to Scale
4 1 0.9428 | -0.0884 | 0.0708 | 0.9251
4 2 0.9679 | -0.0380 | 0.0426 | 0.9726
4 3 0.9805 | -0.0099 | 0.0213 0.9919
4 4 0.9557 | -0.0157 | 0.0394 0.9795
4 5 0.9815 | -0.0515 | 0.0359 0.9660
4 6 0.9399 | 0.0030 | 0.0389 | 0.9818
4 7 0.9602 | -0.0085 | 0.0351 | 0.9867
4 8 0.9845 | -0.0354 | 0.0289 | 0.9781
4 9 0.9855 | -0.0378 | 0.0294 0.9771
4 10 0.9700 | -0.0433 | 0.0437 0.9704
4 11 0.9674 | -0.0044 | 0.0245 0.9875
4 12 0.9679 | -0.0380 | 0.0426 | 0.9726
4 13 0.9805 | -0.0099 | 0.0213 | 0.9919
mﬁ'ﬂ 0.9680 | -0.0291 | 0.0365 | 0.9755

81
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30AUN 5

Y , v : Return

AU Men | e | Awss | Audew
to Scale
5 1 0.9362 | 0.0221 | 0.0499 | 1.0082
5 2 0.9523 | 0.0316 | 0.0339 | 1.0177
5 3 0.9604 | 0.0109 | 0.0382 | 1.0094
5 4 0.9732 | -0.0219 | 0.0449 | 0.9962
5 5 0.9474 | 0.0288 | 0.0368 | 1.0130
5 6 0.9117 | 0.0446 | 0.0514 | 1.0077
5 7 0.9542 | -0.0013 | 0.0450 | 0.9979
5 8 0.9492 | 0.0393 | 0.0323 | 1.0208
5 9 0.9331 | 0.0526 | 0.0339 | 1.0196
5 10 0.9239 | 0.1040 | 0.0189 | 1.0469
5 11 0.9553 | -0.0266 | 0.0599 | 0.9886
5 12 0.9553 | -0.0266 | 0.0599 | 0.9886
5 13 0.9573 | 0.0038 | 0.0420 | 1.0030
mas | 0.9469 | 0.0201 | 0.0421 | 1.0091

SOAUN 6

; " v : Return

AU Men | e | Awse | andew
to Scale
6 1 0.9399 | -0.0709 | 0.0712 | 0.9402
6 2 0.9585 | 0.0206 | 0.0247 | 1.0037
6 3 0.9547 | -0.0051 | 0.0416 | 0.9912
6 4 0.9758 | -0.0235 | 0.0337 | 0.9860
6 5 0.9758 | -0.0235 | 0.0337 | 0.9860
6 6 0.9603 | -0.0290 | 0.0481 | 0.9793
6 7 0.9700 | -0.0441 | 0.0497 | 0.9756
6 8 0.9700 | -0.0442 | 0.0497 | 0.9755
6 9 0.9707 | 0.0044 | 0.0257 | 1.0008
6 10 0.9788 | -0.0312 | 0.0353 | 0.9829
6 11 0.9614 | 0.0705 | 0.0055 | 1.0374
6 12 0.9738 | -0.0538 | 0.0517 | 0.9717
6 13 0.9707 | 0.0044 | 0.0257 | 1.0008
was | 0.9662 | -0.0173 | 0.0382 | 0.9870
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saAuN 7

' , v ' Return

AU Men | e | Awss | Audew
to Scale
7 1 0.9787 | -0.0310 | 0.0354 | 0.9830
7 2 0.9503 | 0.0060 | 0.0394 | 0.9957
7 3 0.9266 | 0.0331 | 0.0390 | 0.9987
7 4 0.9706 | 0.0045 | 0.0257 | 1.0009
7 5 0.9322 | -0.0421 | 0.0639 | 0.9541
7 6 0.9301 | 0.0175 | 0.0433 | 0.9909
7 7 0.9706 | 0.0045 | 0.0257 | 1.0009
7 8 0.9706 | 0.0045 | 0.0257 | 1.0009
7 9 0.9490 | -0.0665 | 0.0661 | 0.9486
7 10 0.9787 | -0.0310 | 0.0354 | 0.9830
7 11 0.9529 | -0.0006 | 0.0408 | 0.9931
7 12 0.9737 | -0.0537 | 0.0517 | 0.9718
7 13 0.9756 | -0.0233 | 0.0338 | 0.9861
was | 0.9584 | -0.0137 | 0.0405 | 0.9852

sanun 8

\ k v : Return

AU Mg | e | Awss | andew
to Scale
8 1 0.9650 | -0.0203 | 0.0370 | 0.9818
8 2 0.9466 | 0.0171 | 0.0308 | 0.9945
8 3 0.9811 | -0.0108 | 0.0211 | 0.9913
8 4 0.9518 | -0.0048 | 0.0367 | 0.9836
8 5 0.9427 | -0.0575 | 0.0593 | 0.9445
8 6 0.9811 | -0.0108 | 0.0211 | 0.9913
8 7 0.9650 | -0.0203 | 0.0370 | 0.9818
8 8 0.9620 | 0.0102 | 0.0210 | 0.9932
8 9 0.9717 | -0.0374 | 0.0406 | 0.9749
8 10 0.9607 | 0.0260 | 0.0158 | 1.0026
8 11 0.9650 | -0.0203 | 0.0370 | 0.9818
8 12 0.9404 | -0.0038 | 0.0408 | 0.9774
8 13 0.9705 | 0.0012 | 0.0209 | 0.9926
wag | 09618 | -0.0101 | 0.0322 | 0.9839
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OAUN 9

. , v ' Return

AU Men | e | Awss | Audew
to Scale
9 1 0.8799 | 0.0976 | 0.0816 | 1.0591
9 2 0.8799 | 0.1307 | 0.0646 | 1.0752
9 3 0.8575 | 0.0605 | 0.1039 | 1.0218
9 4 0.8951 | 0.0586 | 0.0897 | 1.0434
9 5 0.8951 | 0.0586 | 0.0897 | 1.0434
9 6 0.8951 | 0.0586 | 0.0897 | 1.0434
9 7 0.8989 | 0.0489 | 0.0917 | 1.0395
9 8 0.8927 | 0.0550 | 0.0919 | 1.0397
9 9 0.9129 | 0.0463 | 0.0820 | 1.0413
9 10 0.8854 | 0.1167 | 0.0675 | 1.0696
9 11 0.8989 | 0.0489 | 0.0917 | 1.0395
9 12 0.8853 | 0.1041 | 0.0721 | 1.0615
9 13 0.8756 | 0.1415 | 0.0624 | 1.0796
mas | 0.8887 | 0.0789 | 0.0830.| 1.0505

sanun 10

5 v v : Return

AUN Men | e | Awsse | andew
to Scale
10 1 0.8910 | 0.1282 | 0.0473 | 1.0664
10 2 0.9249 | 0.0416 | 0.0651 | 1.0316
10 3 0.9361 | 0.0131 | 0.0710 | 1.0202
10 4 0.8792 | 0.0789 | 0.0748 | 1.0329
10 5 0.9124 | 0.0515 | 0.0715 | 1.0354
10 6 0.9066 | 0.0551 | 0.0725 | 1.0342
10 7 0.8920 | 0.0925 | 0.0648 | 1.0493
10 8 0.8839 | -0.0064 | 0.1037 | 0.9811
10 9 0.9489 | -0.0196 | 0.0777 | 1.0070
10 10 0.9489 | -0.0196 | 0.0777 | 1.0070
10 11 0.9229 | 0.0137 | 0.0810 | 1.0176
10 12 0.9249 | 0.0416 | 0.0651 | 1.0316
10 13 0.9199 | 0.0694 | 0.0570 | 1.0464
mas_ | 09147 | 0.0415 | 0.0715 | 1.0278
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sanun 11

' , v ' Return

AU Men | e | Awss | audew
to Scale
11 1 0.9196 | 0.0708 | 0.0483 | 1.0387
11 2 0.8976 | -0.0037 | 0.0889 | 0.9828
11 3 0.9327 | 0.0041 | 0.0722 | 1.0090
11 4 0.9335 | 0.0021 | 0.0726 | 1.0082
11 5 0.9335 | 0.0021 | 0.0726 | 1.0082
11 6 0.9344 | 0.0481 | 0.0506 | 1.0331
11 7 0.8943 | -0.0098 | 0.0924 | 0.9769
11 8 0.9262 | 0.0540 | 0.0517 | 1.0319
11 9 0.8947 | 0.0549 | 0.0689 | 1.0185
11 10 0.9208 | 0.0678 | 0.0489 | 1.0374
11 11 0.9344 | 0.0481 | 0.0506 | 1.0331
11 12 0.9394 | 0.0202 | 0.0587 | 1.0183
11 13 0.9238 | 0.0601 | 0.0505 | 1.0344
was | 09219 | 0.0322 | 0.0636 | 1.0177

oAU 12

- ; v : Return

AUN Me | e | Awse | andew
to Scale
12 1 0.8992 | 0.1009 | 0.0573 | 1.0574
12 2 0.9350 | 0.0246 | 0.0707 | 1.0303
12 3 0.9126 | 0.0667 | 0.0644 | 1.0437
12 4 0.9190 | 0.0503 | 0.0678 | 1.0370
12 5 0.9376 | 0.0179 | 0.0721 | 1.0276
12 6 0.9302 | 0.0218 | 0.0736 | 1.0256
= 7 0.8755 | 0.0340 | 0.0959 | 1.0053
12 8 0.9140 | 0.0781 | 0.0597 | 1.0518
12 9 0.9131 | 0.0321 | 0.0817 | 1.0269
12 10 0.8723 | 0.0901 | 0.0769 | 1.0393
12 11 0.9165 | 0.0330 | 0.0750 | 1.0245
12 12 0.8871 | 0.1316 | 0.0510 | 1.0697
12 13 0.9169 | 0.0224 | 0.0837 | 1.0230
mag | 0.9099 | 0.0541 | 0.0715 | 1.0356

85

G8



86

MANUIN A.

MINATOVANNAFIY

NAaDUA T-test

Std. Error
N Mean Std. Deviation Mean
RTS 156 1.003243 .0303044 .0024263
One-Sample Test
Test Value = 1.0
95% Confidence Interval
of the Difference
Mean
t df Sig. (2-tailed) Difference Lower Upper
RTS 1.337 155 .183 .0032429 -.001550 .008036

M3AATZHiANuN 51591 (Analysis of Variance : ANOVA)

Sum of

Squares df Mean Square F Sig.
Between Groups .250 11 .023 1.913 .042
Within Groups 1.708 144 .012
Total 1.957 155

Multiple Comparisons

Dependent Variable: TE

Mean 95% Confidence Interval
Difference
() truck number (J) truck number (1-J) Std. Error Sig. Lower Bound | Upper Bound
1.00 2.00 -.0603077 | .0427131 .160 -.144733 .024118
3.00 .0206538 | (0427131 .629 -.063772 .105080
4.00 -.0431308 | = .0427131 314 -.127556 .041295
5.00 0215692 | .0427131 614 -.062856 .105995
6.00 .0069923 | .0427131 .870 -.077433 .091418
7.00 -.0254846 | .0427131 552 -.109910 .058941
8.00 -.0307231 | .0427131 473 -.115149 .053703
9.00 -1012692(%) | .0427131 .019 -.185695 -.016844
10.00 -.0790846 | .0427131 .066 -.163510 .005341
11.00 -.0853308(*) | .0427131 .048 -.169756 -.000905
12.00 -.0501846 | .0427131 242 -.134610 .034241
2.00 1.00 .0603077 | .0427131 .160 -.024118 144733
3.00 .0809615 | .0427131 .060 -.003464 .165387




3.00

4.00

5.00

6.00

4.00
5.00

6.00
7.00
8.00
9.00
10.00
11.00
12.00
1.00
2.00
4.00
5.00

6.00
7.00

8.00
9.00
10.00
11.00
12.00
1.00
2.00
3.00
5.00
6.00
7.00

8.00
9.00

10.00
11.00
12.00
1.00
2.00
3.00
4.00
6.00
7.00
8.00
9.00

10.00
11.00

12.00
1.00
2.00
3.00
4.00
5.00
7.00
8.00
9.00
10.00
11.00

.0171769
.0818769

.0673000
.0348231
.0295846
-.0409615
-.0187769
-.0250231
.0101231
-.0206538
-.0809615
-.0637846

.0009154
-.0136615
-.0461385

-.0513769
-.1219231(*)
-.0997385(*)
-.1059846(*)
-.0708385
.0431308
-.0171769
.0637846
.0647000
0501231

.0176462
0124077
-.0581385

-.0359538
-.0422000
-.0070538
-.0215692
-.0818769
-.0009154
-.0647000
-.0145769
-.0470538
-.0522923

-.1228385(*)
-.1006538(*)
-.1069000(*)

-.0717538
-.0069923
-.0673000
0136615
-.0501231
.0145769
-.0324769
-.0377154
-.1082615(*)
-.0860769(*)
-.0923231(%)

.0427131
.0427131

.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131

.0427131
0427131
.0427131

.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131

.0427131
.0427131
.0427131

.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
0427131
.0427131

.0427131
.0427131
.0427131

.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131

.688
.057

17
416
490
.339
.661
.559
.813
.629
.060
.138

.983
.750
.282

231
.005
.021
.014
.099
314
.688
138
132
.243

.680
q72
176

401
325
.869
.614
.057
.983
132
.733
272
.223

.005
.020
.013

.095
.870
17
.750
.243
.733
448
379
.012
.046
.032

-.067249
-.002549

-.017126
-.049603
-.054841
-.125387
-.103203
-.109449
-.074303
-.105080
-.165387
-.148210

-.083510
-.098087
-.130564

-.135803
-.206349
-.184164
-.190410
-.155264
-.041295
-.101603
-.020641
-.019726
-.034303

-.066780
-.072018
-.142564

-.120380
-.126626
-.091480
-.105995
-.166303
-.085341
-.149126
-.099003
-.131480
-.136718

-.207264
-.185080
-.191326

-.156180
-.091418
-.151726
-.070764
-.134549
-.069849
-.116903
-.122141
-.192687
-.170503
-.176749
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.101603
.166303

151726
119249
.114010
.043464
.065649
.059403
.094549
.063772
.003464
.020641

.085341
.070764
.038287

.033049
-.037497
-.015313
-.021559

.013587

127556

.067249

.148210

.149126

.134549

.102072
.096833
.026287

.048472
.042226
.077372
.062856
.002549
.083510
.019726
.069849
.037372
.032133

-.038413
-.016228
-.022474

.012672
.077433
.017126
.098087
.034303
.099003
.051949
.046710
-.023836
-.001651
-.007897




7.00

8.00

9.00

10.00

11.00

12.00
1.00

2.00
3.00
4.00
5.00
6.00
8.00
9.00
10.00
11.00
12.00
1.00

2.00
3.00

4.00
5.00
6.00
7.00
9.00
10.00
11.00
12.00
1.00
2.00
3.00

4.00
5.00

6.00
7.00
8.00
10.00
11.00
12.00
1.00
2.00
3.00
4.00
5.00

6.00
7.00

8.00
9.00
11.00
12.00
1.00
2.00
3.00
4.00
5.00
6.00
7.00

-.0571769
.0254846

-.0348231

.0461385
-.0176462

.0470538

.0324769
-.0052385
-.0757846
-.0536000
-.0598462
-.0247000

.0307231
-.0295846
.0513769

-.0124077
.0522923
.0377154
.0052385

-.0705462

-.0483615

-.0546077

-.0194615

.1012692(*)

.0409615

11219231(*)

.0581385

.1228385(*)
.1082615(*)

.0757846
.0705462
.0221846
.0159385
.0510846
.0790846
0187769

.0997385(*)

.0359538

.1006538(*)
.0860769(*)

.0536000
.0483615
-.0221846
-.0062462
.0289000

.0853308(*)

.0250231

.1059846(*)

.0422000

.1069000(*)
.0923231(*%)

.0598462

.0427131
.0427131

.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131

.0427131
0427131
.0427131

.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131

.0427131
.0427131
.0427131

.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
0427131
.0427131

.0427131
.0427131
.0427131

.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131

.183
.552

416
.282
.680
272
448
.903
.078
212
163
.564

473
490
231

q72
223
379
.903
101
.259
.203
.649
.019
.339

.005
176
.005

.012
.078
101
.604
.710
234
.066
.661
021
401

.020
.046
212

.259
.604
.884
.500
.048
.559
.014
.325
.013
.032
163

-.141603
-.058941

-.119249
-.038287
-.102072
-.037372
-.051949
-.089664
-.160210
-.138026
-.144272
-.109126

-.053703
-.114010
-.033049

-.096833
-.032133
-.046710
-.079187
-.154972
-.132787
-.139033
-.103887

.016844
-.043464

.037497
-.026287
.038413

.023836
-.008641
-.013880
-.062241
-.068487
-.033341
-.005341
-.065649

.015313
-.048472

.016228
.001651
-.030826

-.036064
-.106610
-.090672
-.055526
.000905
-.059403
.021559
-.042226
.022474
.007897
-.024580
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.027249
.109910

.049603
.130564
.066780
.131480
.116903
.079187
.008641
.030826
.024580
.059726

.115149
.054841
.135803

.072018
.136718
122141
.089664
.013880
.036064
.029818
.064964
.185695
.125387

.206349
142564
.207264

.192687
.160210
.154972
.106610
.100364
.135510
.163510
.103203
.184164
.120380

.185080
.170503
.138026

132787
.062241
.078180
.113326
.169756
.109449
.190410
.126626
191326
176749
144272




8.00
9.00

10.00
12.00
12.00 1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00

10.00
11.00

.0546077
-.0159385

.0062462
.0351462
.0501846
-.0101231
.0708385
.0070538
.0717538
.0571769
.0247000
.0194615

-.0510846
-.0289000
-.0351462

* The mean difference is significant at the .05 level.

.0427131
.0427131

.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131
.0427131

.0427131
0427131
.0427131

.203
.710

.884
412
242
.813
.099
.869
.095
.183
.564
.649

234
.500
412

-.029818
-.100364

-.078180
-.049280
-.034241
-.094549
-.013587
-.077372
-.012672
-.027249
-.059726
-.064964

-.135510
-.113326
-.119572
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.139033
.068487

.090672
119572
.134610
.074303
.155264
.091480
.156180
.141603
.109126
.103887

.033341
.055526
.049280
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