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ADVISOR: PAIROJ RAOTHANACHONKUN, D.Eng., 105 P. 2016.

Survey report “Efficiency of Crude oil transportation by rail way management” has its
purpose to study the efficiency of Crude oil transportation by rail way management to compare
the efficiency of crude oil transportation of different methods which categorizes by individual
factors such as sex, age, education level, train station branch, job position, service time, and
delivery station. Sampling that was used are State railway of Thailand staffs that operating and
having the responsibilities of crude oil delivery from Bung Phra station to Mae Num station,
Leam Chabang station and Map Ta Put station. There are 226 staffs who are operating at Pak
Num Pho station, Keng Koi station and Bang Sue station. Tool of this survey is the survey form.
The data will be used to analyze the data in terms of frequency, percentage, average, standard
deviation, F-Test, and Analysis of variance (ANOVA).

Result of the survey found out that the State railway of Thailand staffs has high
frequency of operating efficiency in total average. In terms of individuals, the efficiency in terms
of safety in transportation ranked first and second is the speed and economic came as the lowest
ranked.

Result of comparing the differences of State railway of Thailand staffs against
efficiency of Crude oil transportation by rail way management found out that each station has

different level of efficiency at the level of 0.05 statistical significance.
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(Frequency) HazA3ooay (Percentage)

86

9 & ) a 7 Y =
doyana llvesdaounuudonnin Tnsizilasldainiud

Statistics
SsAUNTSANY | AURAATRSD | USsAnEuAn | SsBsaind | devidao
e ld ain T J Ldnm kA
N Valid 226 226 226 226 226 228 226
Missing 0 ] 0 0 0 0 ]
Percentiles 25 1.00 3.00 200 1.00 1.00 400 1.00
50 1.00 3.00 300 200 1.00 500 200
75 1.00 4.00 300 200 200 500 200
Frequency Table
LWF
Cumulative
Fregquency | Percent | Walid Percent Percent
Valid  zmnp 226 100.0 100.0 100.0
Fug H
Cumulative
Frequency | Percent | Walid Percent Percent
Valid e 251 8 35 a5 35
25-35 1l 25 11.1 11.1 146
36-45 11 a4 37.2 37.2 518
46 fdiuy 108 482 48.2 100.0
Total 226 100.0 100.0
s=AUMSANEGIEA
Cumulative
Frequency | Percent | Walid Percent Fercent
Valid  us=nadnm 2 g 9 g
HSHAAN A D WA WL 99 40.3 40.3 41.2
HEHAAR @D WIATL UE. 04 416 41.6 g2.7
VafYIAS 37 16.4 16.4 89.1
USfyanin 2 g g 100.0
Total 226 100.0 100.0




&7

danmdn s v
Cumulative
Frequency | Percent | Walid Percent Percent
Valid  1haiaTw 76 33.6 33.6 33.6
AIADE 106 46.9 46.9 BO.5
1D 44 19.5 19.5 100.0
Total 226 100.0 100.0
US=LANEH R
Cumulative
Frequency | Percent | “alid Percent FPercent
Valid  wikhawelisn 13 580 58.0 8.0
2MaIAd Dy 66 29.2 29.2 87.2
WD TS 19 8.4 8.4 8956
WIRITWHNAAD 10 4.4 4.4 100.0
Total 22 100.0 100.0
szuzIRMNUET®
Cumulative
Frequency | Percent | Walid Percent Percent
valid  wapnm 1 i 4 1.8 1.8 1.8
1-51 15 6.6 6.6 a4
B-10 1 20 8.8 g.q 17.3
11-151 18 8.0 8.0 25.2
16 fduy 169 748 748 100.0
Total 22 100.0 100.0
doidu o i idy
Cumulative
Frequency | Percent | Valid Percent Fercent
valid — waiin 89 39.4 39.4 39.4
UHE NI 125 553 553 G947
HIUSTWEA 12 5.3 53 100.0
Total 226 100.0 100.0
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MANUIN V.2 MIAATIEHYTzANTAMMIsamsvuaainiuaunesa 1 Jins1e laeld
AAND, A1300az (Percentage), ANNAY (Mean) HaLaIMTIUUUNIATIIU (Standard

a o I
deviation) LlenM5 ATz oMY 2 AoU

[

d' a d Aaa I Y A A A EY a A
Ui 1 Lenmsansizianneenusiedeniuasosuenlglun1side Ae LuuaoUDIN

fuATEsIALS2D1
Cumulative
Frequency | Percent | Valid Percent Percent
Valid — “lalApUfuE 8 35 35 35
WOHAS] 12 5.3 5.3 8.8
1IAT g 17.3 17.3 26.1
IRHGEA ) 301 30.1 56.2
NAAS] ag 438 438 100.0
Total 226 100.0 100.0
FIRATNSIALSIZID2
Cumulative
Frequency | Percent | Walid Percent Percent
Valid — “lalAoufua § 2.7 2.7 2.7
LDUAT] 12 5.3 5.3 8.0
1A 36 16.9 16.9 23.9
IDHAS] 85 376 376 G1.5
nnASI a7 38.5 38.5 100.0
Total 226 100.0 100.0
FIRATNSIALSI2ID3
Cumulative
Frequency | Percent | Walid Percent Percent
Valid — “lalApUfuE 8 35 35 35
WOHAS] 32 14.2 142 17.7
1NIAS] 65 28.8 24.8 46.5
IDHAS] 73 32.3 323 78.8
nAATI 48 21.2 21.2 100.0
Total 226 100.0 100.0

&8



FIRnISUSsHERzD1

Cumulative
Frequency | Percent | Valid Percent Percent
valid — “lalApUfUE 44 19.5 19.5 19.5
WDHAT 19 B.4 8.4 27.9
1A 34 15.0 15.0 42.9
UDEAT 73 32.3 32.3 75.2
NAASI 56 24.8 24.8 100.0
Total 226 100.0 100.0
FIRNTISUSsHERZ D2
Cumulative
Frequency | Percent | Valid Percent Percent
valid  “lalAufiE 34 15.0 15.0 15.0
LDHAT 25 11.1 11.1 26.1
1A 30 13.3 13.3 39.4
UDEAT 73 32.3 32.3 71.7
NAASI 64 28.3 28.3 100.0
Total 226 100.0 100.0
Fulaoanbz ol
Cumulative
Frequency | Percent | Valid Percent Percent
Valid — “LalAofjua 8 35 35 a5
LDHAT 9 40 4.0 7.5
1A 14 6.2 6.2 13.7
UDHAT 67 29.6 29.6 43.4
nnASI 128 56.6 56.6 100.0
Total 226 100.0 100.0
ATRUB DALY D
Cumulative
Frequency | Percent | Valid Percent Percent
valid — “lalApUfUE 10 4.4 4.4 44
WDHAT 11 49 49 9.3
1A 21 9.3 9.3 18.6
UDEAS a4 ar.2 a7.2 5.8
NAAS] 100 442 442 100.0
Total 226 100.0 100.0




rulaonnbe ol

Cumulative
Frequency | Percent | Valid Percent Percent
valid — “lalApUfUE 10 4.4 4.4 44
WDHAT 12 5.3 5.3 9.7
1A 18 B.0 8.0 17.7
UDEAT 76 336 336 51.3
NAASI 110 48.7 48.7 100.0
Total 226 100.0 100.0
rulaoanbzod
Cumulative
Frequency | Percent | Valid Percent Percent
valid  “lalAufiE 16 7.1 7.1 7.1
LDHAT 12 5.3 5.3 12.4
1A 43 19.0 19.0 314
UDEAT 81 35.8 35.8 67.3
NAASI 74 2.7 32.7 100.0
Total 226 100.0 100.0
FulaDARBE DS
Cumulative
Frequency | Percent | Valid Percent Percent
Valid — “LalAofjua 18 8.0 8.0 8.0
LDHAT 15 6.6 6.6 14.6
1A 39 17.3 17.3 31.9
UDHAT 78 345 34.5 B4
nnASI 76 336 336 100.0
Total 226 100.0 100.0
FudseInIz o
Cumulative
Frequency | Percent | Valid Percent Percent
Valid ‘Lo fjua 39 17.3 17.3 17.3
LOHAS 22 9.7 9.7 27.0
1A 42 18.6 18.6 456
UDHAT 66 29.2 29.2 74.8
nnASI 57 25.2 25.2 100.0
Total 226 100.0 100.0




Fud=enizo2

Cumulative
Frequency | Percent | Valid Percent Percent
valid — “lalApUfUE 28 12.4 12.4 12.4
WDHAT 22 9.7 9.7 22.
1A 37 16.4 16.4 38.5
UDEAT 81 35.8 35.8 74.3
NAASI 58 257 25.7 100.0
Total 226 100.0 100.0
Fud=enizo3
Cumulative
Frequency | Percent | Valid Percent Percent
valid  “lalAufiE 17 7.5 7.5 7.5
LDHAT 15 6.6 6.6 14.2
1A 32 14.2 14.2 28.3
UDEAT a3 41.2 41.2 9.5
NAASI ] 30.5 30.5 100.0
Total 226 100.0 100.0
Fud=enizod
Cumulative
Frequency | Percent | Valid Percent Percent
Valid — “LalAofjua 22 9.7 9.7 9.7
LDHAT 12 5.3 5.3 15.0
1A 32 14.2 14.2 29.2
UDHAT 76 336 336 2.8
nnASI a4 37.2 37.2 100.0
Total 226 100.0 100.0
Fud=EInIP 05
Cumulative
Frequency | Percent | Valid Percent Percent
Valid ‘Lo fjua 25 11.1 11.1 11.1
LOHAS 14 6.2 6.2 17.3
1A 26 11.5 11.5 28.8
UDHAT 76 336 336 2.4
nnASI a5 376 376 100.0
Total 226 100.0 100.0




FIRILKRLE D D1

92

Cumulative
Frequency | Percent | Valid Percent Percent
valid — “lalApUfUE 14 6.2 £.2 f.2
WDHAT 19 B.4 8.4 14.6
1A 37 16.4 16.4 3.0
UDEAT a6 425 42.5 735
NAASI B0 26.5 26.5 100.0
Total 226 100.0 100.0
FIRILRKLD LB D2
Cumulative
Frequency | Percent | Valid Percent Percent
valid  “lalAufiE 10 44 4.4 4.4
LDHAT 23 10.2 10.2 14.6
1A 58 25.7 25.7 40.3
UDEAT 79 35.0 35.0 75.2
NAASI 56 24.8 24.8 100.0
Total 226 100.0 100.0
FIRILRRD LD D3
Cumulative
Frequency | Percent | Valid Percent Percent
Valid — “LalAofjua 43 19.0 19.0 19.0
LDHAT 15 6.6 6.6 25.7
1A 30 13.3 13.3 38.9
UDHAT 78 345 34.5 73.5
nnASI &0 26.5 26.5 100.0
Total 226 100.0 100.0
FIRILKLLD LB D4
Cumulative
Frequency | Percent | Valid Percent Percent
Valid ‘Lo fjua 21 9.3 9.3 9.3
LOHAS 11 49 49 14.2
1A 36 15.9 15.9 30.1
UDHAT 99 438 43.8 73.9
nnASI 59 26.1 26.1 100.0
Total 226 100.0 100.0




AR KB D5

Cumulative
Frequency | Percent | Valid Percent Percent
valid — “lalApUfUE 12 5.3 5.3 5.3
LOHAS] 19 8.4 8.4 137
1IATI 41 18.1 18.1 31.9
1DLATI a1 35.8 35.8 67.7
NAASI 73 32.3 32.3 100.0
Total 226 100.0 100.0
ATRILKKD W2 D6
Cumulative
Frequency | Percent | Valid Percent Percent
valid  “lalAufiE 21 9.3 9.3 9.3
LOHAS] 10 4.4 44 137
1IATI 17 7.5 75 21.2
1DLATI 79 35.0 35.0 56.2
NAASI ag 438 43.8 100.0
Taotal 226 100.0 100.0
Statistics
l?l"llvlfl‘?jil'?"lt?ll lﬁ"lufl‘]jllﬂlﬂl t?ﬂur‘]jll'?]lﬁl l?l"llkﬂ"ljll"‘::ﬂ l?lﬂuﬂ“ljllﬁxﬁ
Sraa S1zan2 51903 v R Hazn2
| Walid 226 226 226 226 226
Missing 0 0 ] 0 0
Mean 4.05 4.04 3.54 3.35 3438
Std. Deviation 1.070 859 1.084 1.438 1.386
Statistics
AIRUADAALY | @IUWUADARAEY | ARIADAAEY | @wlaDanbe | Aiwlananos
a1 o2 K] o4 hla]
M Yalid 226 226 226 226 226
Missing ] ] ] 1] 0
Mean 432 412 417 3.82 379
Std. Deviation 1.005 1.058 1.074 1.158 1.206
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Statistics
AT WAz AT ATWAE AT ATREEAIRY AWz AN AR AT
a1 82 83 o4 fald
I Yalid 226 226 226 226 226
Missing ] ] ] 1] 0
Mean 335 353 381 3.83 381
Std. Deviation 1.404 1.307 1.165 1.257 1.305
Statistics
ATLLBLDRED | GIRULLDRDD | ATRLWLDLED | AIRULLDWED | ATLLLLDUDD | ATLLWLDUDD
1 2 3 4 5 ]
I Valid 226 226 226 226 226 226
Missing 0 0 0 0 0 0
Mean ENE 365 343 373 381 4.00
Std. Deviation 1.125 1.094 1.435 1176 1.136 1.238

H a d Aaa 3 [l 4 {
aouil 2 tenmsanzianaeendusiediu (@gUamsiuudazaiu) munsesile 1141y

[

1135390 Ao LUVADUD N

Statistics
TUAWAT | TUAEMTY | TRMRAT | TEAWATA | TR .
FIALFT STAHR RN REEWRRIN uwwdwatia | TEanmn
M Walid 226 226 226 226 226 el
Missing 0 0 0 0 0 0
Mean 38761 34115 4.0434 36646 37278 37447
5td. Deviation 87058 1.34285 82591 1.09166 91388 BE32




95

H a
MANUIN V.3 ﬂ"lil,lﬁEJ‘]JH?]EJTJﬁ'ﬂW‘aﬁﬂllﬁ]ﬂﬂﬂﬂizﬁ"V]‘ﬁfﬂ‘Wﬂ"liﬁ]ﬂﬂ"lﬁl‘l!ﬁﬂﬂ"llluﬂﬂ‘ﬂ"lﬂiﬂvlw

TaolFadanadouauuAgIuAe F-test (ANOVA) taziminagounnuuslsou Tagly

1 1
AEDA F-test &1 5¥AUtTodRD (Sig.) 0.05 uaglFduiioauuunasgiu (Standard deviation)
o
ulszneumsmuin
Descriptives
95% Confidence Interval for
Mean
M Mean Std. Deviation | Std. Error | Lower Bound Upper Bound | Minimum | Maximum
TumwATATIAS Wit a8 36142 87289 10314 3.4003 ERA R 1.00 5.00
UHANRL 125 4.0453 T6475 06840 3.9099 41807 1.00 5.00
INUETWA 12 4.0556 64875 18728 36434 44678 233 467
Total 226 3.8761 87058 058791 37620 3.9902 1.00 5.00
TIIAATLTViER watn 89 31124 1.35419 14354 2.827T1 3.3976 1.00 5.00
U RHENA] 125 3.6960 1.26506 11315 3.4720 3.9200 1.00 5.00
PRI 12 2.6667 1.38717 40044 1.7853 3.5480 1.00 450
Total 226 34115 1.34285 08933 3.2355 3.5875 1.00 5.00
TIIALATIAIADARE waith a8 3.8787 1.03204 105940 3.6613 4.0961 1.00 5.00
UHANRL 125 416596 79151 07078 4.0295 4.3087 1.00 5.00
INUATHA 12 3.9500 1.24207 35855 31608 473582 1.00 5.00
Total 226 4.0434 82591 06158 39220 41647 1.00 5.00
SAIUATLATINFEAINAINE Wit a8 33730 116353 12333 31279 3613 1.00 5.00
UHANRL 125 3.8784 1.00640 09001 37002 4.0566 1.00 5.00
INUETWA 12 3.6000 5727 27634 2.9918 42082 1.80 5.00
Total 226 36646 1.09166 07262 35215 3.8077 1.00 5.00
TIAMEATIAILERWMEDD Wi 89 35524 1.02080 10821 33374 37675 1.00 5.00
a WM NI 125 3.8627 80602 07209 3.7200 4.0054 1.00 5.00
PRI 12 3.6250 97991 28288 3.0024 4.2476 1.67 5.00
Total 226 37279 891399 06080 3.6081 3.8477 1.00 5.00
TIN5 watn a8 35061 83269 .09sar 3.3097 37026 1.00 5.00
WHRANRLY 125 3.9304 TB926 06880 37942 4.0666 1.53 5.00
INUATHA 12 357594 85388 24648 3.0368 41220 1.83 4.57
Total 226 3.7447 86321 05742 36315 3.8578 1.00 5.00
ANOVA
Sum of
Squares df Mean Square F Sig.
FIUARATIATIALS Between Groups 10.070 2 5035 6.997 001
Within Groups 160.461 223 720
Total 170.531 225
FIUATUATTUTEHER Between Groups 24,7349 2 12.370 7.240 .00
Within Groups 380.991 223 1.708
Total 405.730 225
FIUARATIHURDAH Between Groups 4.511 2 2256 2.670 071
Within Groups 1868.384 223 845
Total 192,895 225
FIUATRATT AT ATAALE Between Groups 13.330 2 6.665 5833 003
Within Groups 254 807 223 1.143
Total 268.137 225
T UATT UL RD WD T Between Groups 5137 2 2.5649 3133 045
2 Within Groups 182.821 223 B20
Total 187.4549 225
S1u5A Between Groups 9.703 2 4.852 6.850 001
Within Groups 157.950 223 Fog
Total 167.654 225
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Multiple Comparisons
Scheffe
Mean 95% Confidence Interval
Difference (-
Dependent Variable () iidunuiaidy () dnidououinaidy J) Std.Error | Sig. | LowerBound | UpperBound
FUAHATIITIAIT L IHRIRL 4310 | 11768 001 10 -1412
INVEMA 44132 | 26086 24 -1.0842 2015
IaNaLl Lt A0 | 1765 001 412 7210
INuEMA -01022 | 25636 999 -6420 6215
INVENA Lt A4132 | 26086 24 - 2015 1.0842
AN 01022 | 25636 999 -B215 6420
FTIATATSLSHER L IVRIRL 59364 | 1e128 006 -1.0304 - 1369
INuEMA A4569 | 40196 542 -5448 1.4362
IVRIRL Lt 583647 | 18128 006 1369 1.0304
INuEMA 102033 | 39502 035 0558 2.0028
anuema Lt - 44569 | 40196 542 -1.4362 448
HANALN 02033 | 30502 035 -2.0028 - 0559
FIAMUATINIADATRE Wit MR -29095 | 12748 076 - 6051 0232
nuEMA 07135 | 28268 969 - 7679 6252
IVRNRLN Lt 29095 | 12748 076 -0232 6081
VSN 21960 | 27777 732 - 4649 4041
anuEHA it 07135 | 28266 969 - 52852 7679
HANAL -21960 | 27777 732 - 9041 4649
STIAMMAMIFATNAIE Wi MERHEN] 50537 | 14826 003 -aro7 -1400
VSN -22697 | 3272 788 -1.0370 5831
IVRANRLN Lt 50537 | 14826 003 1400 a7
INVEMA 27840 | 32308 690 BT 1.0745
INVEHA L 22697 | 32872 788 - 5831 1.0370
aNal -27840 | 32308 690 -1.0745 77
Tuemamaawdad  uah IVRNRLY -3023 | 12548 049 -§197 -0008
a INVEWA 07257 | 27844 867 - 7587 6136
HANRLN i 3023 | 12588 048 0008 6197
INVEWA 23767 | 27364 686 - 4367 8120
anusmA i 07257 | 27844 967 -6136 7587
IaNal -23767 | 27364 686 -9120 4367
5 L UHANAL) 428 | 11673 002 -7118 -1366
INUEWA 07330 | 25841 961 T 5645
HANALN i A48 | 11673 02 1366 119
INVEWA 35096 | 25434 388 -2758 a1
nusmA L 07330 | 25881 961 - 5645 T
IHaNal -35006 | 25434 388 9777 2758

* The mean difference is significant at the 0.05 level.




SINATRATINSIALEY
Scheffe™ P
Subsetfor
alpha=0.05
Aoniad DU EL M 1
i B9 36142
INERPESIR] 125 4.0453
IR E 12 4.0556
Sig. REY

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 28.2448,

b. The group sizes are unegual. The harmonic
mean of the group sizes is used. Type | error
levels are not guaranteed.

FINAITRASLS=HER

Schefie®P

Subsetfor alpha=0.05
Aonia DUk kAL M 1 2
HIUSTWE 12 26667
i 89 31124 31124
LUHR ML 125 3.6960
Sig. 429 235

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size= 282449,

b. The group sizes are unequal. The harmaonic mean of the
group sizes is used. Type | errar levels are not

guaranteed.
FINATKRATINUADANE
Scheffie®P
Subsetfor
alpha=0.05
Atniaaun U AL M 1
AN B9 38787
WIS 12 3.9500
EREEATS 125 4 1696
Sig. 482

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 29.249,

b. The group sizes are unequal. The harmonic
mean ofthe group sizes is used. Type | errar
levels are not guaranteed.
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STNATRATINE=AINELID

Scheffie®P
Subsetfor
alpha=0.05
Atnidann Ui LA M 1
A 89 23730
HILATWA 12 3.6000
EEEIGAIN] 125 3.8784
Sig. 97

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 28.2448,

b. The group sizes are unegual. The harmonic
mean of the group sizes is used. Type | error
levels are not guaranteed.

FINATRATINLLRD WIF DD

Scheffe® P
Subsetfor
alpha=0.05
AoiadunuinaiEL M 1
TES a9 35524
HUEWE 12 3.6250
UHA N 125 38827
Sig. A256

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 29.249,

h. The group sizes are unequal. The harmonic
mean of the group sizes is used. Type | errar
levels are not guaranteed.
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Mean of shuEUa TS IRLS

SIM5ATI

Scheffe® P

Subsetfor

alpha=0.05
drfidan oty M 1
L 89 35061
HILATHE 12 365794
LHE M1 125 3.9304
Sig. 158

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 29.2449.

bh. The group sizes are unequal. The harmonic
mean ofthe group sizes is used. Type | error
levels are not guaranteed.
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YW | A | e [ wa | vna | wwa | vna | e | e | awa
Uszvns | 20003 | Usz1ns | d20601 | Uszns | 10013 | Yszmns | 10019 Uszmng | dro0n
10 10 100 80 280 162 800 260 | 2,800 | 338
15 14 110 86 290 165 850 265 | 3,000 | 341
20 19 120 92 300 169 900 269 | 3,500 | 346
25 24 130 97 320 175 950 274 | 4,000 | 351
30 28 140 103 340 181 | 1,000 | 278 | 4500 | 354
35 32 150 108 360 186 | 1,000 | 285 | 5000 | 357
40 36 160 113 380 191 | 1200 | 291 | 6000 | 361
45 40 170 118 400 196 | 1300 | 297 | 7,000 | 364
50 44 180 123 420 201 | 1400 | 302 | 8000 | 367
55 48 190 127 440 205 | 1,50 | 306 | 9,000 | 368
60 52 200 132 460 210 | 1,600 | 310 | 10,000 | 370
65 56 210 136 480 214 1,700 313 15,000 375
70 59 220 140 500 217 1,800 317 20,000 377
75 63 230 144 550 226 | 1900 | 320 | 30,000 | 379
80 66 240 148 600 234 | 2,000 | 322 | 40,000 | 380
85 70 250 152 650 242 | 2200 | 327 | 50,000 | 381
90 73 260 155 700 248 | 2400 | 331 | 75000 | 382
95 76 270 159 750 254 | 2,600 | 335 | 100,000 | 384






