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PIMPAN PAOIN : ASTUDY OF DRUG SUPPLY CHAIN MANAGEMENT
SYSTEM BETWEEN PUBLIC AND PRIVATE HOSPITALS. THESIS

ADVISOR : ASSOC. PROF. KWUNKAMOL DONKWA, Ph.D., 100 PP.

SUPPLY CHAIN MANAGEMENT

This research aims to study overall drug supply chain systems of public and
private hospitals, including analysis of drug purchasing and dispensing systems
between public and private hospitals. Interviews were conducted to collect data from
pharmacists and outpatients in a public hospital, Pakthongchai, and a private hospital,
Bangkok-Ratchasima. This information together with collected processing time from
databases of the hospitals were analyzed to investigate the drug supply chain systems.

The study found that drugs in both Pakthongchai and Bangkok-Ratchasima
hospitals needed to be approved by a committee before being purchased and used in
the hospitals. In terms of'warehouse storage, drugs.were sorted by alphabetical order
in Pakthongchai hospital but by categories in Bangkok-Ratchasima hospital. In terms
of drug dispensation, in Pakthongchai hospital, staff need to wait for patients to show
their patient ID card at the dispensary before starting the drug dispensing process.
This begins with verifying the patient’s name, drugs and appointment card, after
which labels are printed, attached to corresponding packages, and passed to
dispensation step. Pharmacists then have to verify drugs again before dispensing. In
Bangkok-Ratchasima hospital, the process begins immediately after drugs are
prescribed by a doctor into a network system. The process includes verifying the

patient’s name, drugs and appointment card, followed by label printing, and preparing



for dispensation. The staff pack and label at the same time and send the drugs to be
verified again by pharmacists before dispensing. In terms of processing time, average
patient waiting time in Bangkok-Ratchasima hospital was 15 minutes. From the
interview, the average waiting time that patients were willing to wait was less than 21
minutes. In Pakthongchai hospital, average patient waiting time was 34 minutes, and
average waiting time that patients were willing to wait was less than 25 minutes. As a
result, Bangkok-Ratchasima hospital received higher average satisfaction level at 4

out of 5, in contrast with 3 out of 5 for the Pakthongchai hospital.
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) 2 2 96,739,548.68 190,493,860.71 50.78

o
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a

ﬁN"I: TUNVINITNMTAITITUFY

(@ou'lal, 2556)

H H 9 1]
NMTNN 2.5 “WLHENTLl‘VIf]l]aﬂﬁﬂ’iﬂﬂG?i@ﬂﬂuﬂﬂlu%'ﬂ1ﬂaﬂLLWQ%WﬁLﬁ@LﬁﬂUﬂUEaﬂ1

F4 9 H
fﬂii]@“?ff]ﬂ1ﬂﬂﬂh@ﬂj@ﬂﬂuﬁﬂﬂ1ﬂu1ﬂﬁﬁ@

9 v
PINANIHITIA 4,900,862,258.83 DINYAAINITIAFONIHUAVYDINUIBITY 5,308,418,431.82

Q

o

[} ¥
Tsanenuiaguay Felyannsvados Tuiiyd

a 3 v o w1 = < ] ' = = 1
UM ﬂﬂlﬂui@ﬂa$ 92.32 LIAZAAUNDUIND Ii\?WEJT]JWﬁ‘VI'Jll‘]Juf]EJﬂ'ﬂ 300 L1839 FIYANINIT

N { o o 1 a g o ' N { d
%ﬂcﬁamiuuaﬁmwammmmﬂummu 453,134,050.75 U VINYANTINITIAYVYTIVNYINA

voa15anen1nanillfosndi 300 Hee Ao 552,540,837.35 1N aadludesay 82.01 w8
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ﬁﬁyaﬂ'wmiﬁ’ﬂc‘f?@m“luﬂ’ﬂﬁamﬁﬂummﬁﬁ'@&ﬁqm @L‘ﬁwﬂuuammmmammwmmm
wﬁamm ﬁa wihsmoun Tasfiyamelutydnanuvand 96,739,548.68 ieuiuyan
mssadenaun Ao 190,493,860.71 11 Aailuderay 50.78

M3 2.6 yammsnaatazmahasetunlunyeianing dmfuewsuiagi daue

9l 2535-2554

" mswaneurutogliu @uum) | msideuwuiogiu @uum)
WAL

NN Souay VRTINS Sotaz
2535 10,696.54 2.02 4,682.61 0.71
2536 11,831.03 223 5,075.31 0.77
2537 12,969.68 245 6,086.63 0.93
2538 15,820.870 2.99 9,276.470 1.42
2539 18,174.431 3.43 10,435.337 1.59
2540 19,591.553 3.70 13,375.565 2.04
2541 16,726.120 3.16 9,739.083 1.49
2542 19,033.936 3.59 14,232.333 2.17
2543 20,995.923 3.96 16,700.346 2.55
2544 23,087.899 436 19,967.635 3.05
2545 24,144/561 4.56 19,867.944 3.03
2546 26,586.115 5.02 26,024.866 3.97
2547 31,707.647 5.99 30,545.543 4.66
2548 29,704.78 5.61 38,293.37 5.85
2549 30,910.918 5.84 45,004.554 6.87
2550 4123243 7.78 53,000.10 8.09
2551 35,322.85 6.67 64,148.13 9.79
2552 37,525.38 7.08 70,607.22 10.78
2553 46,895.75 8.85 99,660.24 15.22
2554 56,700.988 10.71 98,221.202 15.00
3 529,659.40 654,944.49

d‘ o W o
NN FIUNYT (aau"lau, 2557)
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Y
4 1=

A <3 Y =2 A =} a o o o
1NAITNN 2.6 %mu”lmw aaua 2535 291 2554 JJﬂ"IiNﬁ@]fﬂLLNuﬂ%ﬂq‘UUﬁTHS‘U
4 dy A 9 = A A a = 2~ ' a
HUHIUTINUULITDEY ‘EJﬂL’Jl!GluTJ 2541 NUMIHARANA910Y 2540 FINYAATINITHAAGTUNU
o 9 o 4 1 a
Magtiudmivuyd 19,591.553 AUV IN anaunas 16,726.120 141N Tagyan1N1sHan
Y 1 ° 9 v da o Y A E
Ay 2865.433 a1UUIN uaﬂumummmﬁmwwmwuﬂ%@uu AUNTTUHUVUNUVULIIDY
[ = [ = =) ] = [ a 1 o 9 a =S
IFURYINU Lmumiaﬂaﬂuﬂ 2541 I BUAYINUNITHANYN Iﬂﬂgﬁﬂ?ﬂ"ﬁlﬂl‘lﬂfﬂaﬂaQﬁ]"lﬂLﬂiJ 1
= o 9 o Y A =
2540 M3 wHUIIY 13,375.565 A1UUIN Bazanadnae 9,739.083 1ull 2541 Tag

v o Y Y
dannsuyIanay 3636.482 21UV N



A ' a @ o Ao £
AIWN 2.7 yammiwaﬁﬂmwuﬂwuuﬂﬁzmﬂ 2543 - 2550 NIALEINATUHNDTNN
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1 ] 9
yaa (¥ H8: a1UUIN)

AL nQUYN mswanerulIgiud MUY
2547 Sounz 2548 Soonz 2549

Alimentary tract and

1 5,236.69 19.47 5,588.76 18.87 5,278.56
metabolism
Blood and blood forming

2 715.06 2.66 847.84 2.86 1,105.63
organs

3 Cardiovascular system 1,363.93 5.07 1,433.76 4.84 1,562.32

4 Dermatologicals 1,769.41 6.58 1,824.32 6.16 2,033.28
Genito-urinary system and

5 427.00 1.59 476.18 1.61 492.36
sex hormones
Systemic hormonal

6 258.81 0.96 287.19 0.97 313.61
preparations
General anti-infectives-

7 6,995.98 26.01 8,232.59 27.80 7,879.51
systemic

8 Hospital solutions 1,301.85 4.84 1,555.96 5.25 1,777.98

9 Antineoplastics - - - - -

10 Musculo-skeletal system 3,110.33 11.56 3,132.08 10.58 3,717.03

11 Central nervous system 2,388.05 8.88 2,635.56 8.90 2,980.03

NTBINGT
M13197 2.7 yammsuaagunuagiulszintl 2543 - 2550 NAUEANINENTNIG

NA¥ING (910)

yan (Miae: d111IM)
a1a nQue msmaneunulagiud sy
2547 Souaz 2548 Souaz 2549
12| Parasitology 305.77 1.14 267.45 0.90 297.33
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13 Respiratory system 2743.84 10.20 3019.37 10.19 3106.43

14 Sensory organs 263.41 0.98 299.68 1.01 367.59

15 Diagnostic agents - - - - -

16 Various 14.39 0.05 15.46 0.05 12.30
37U 26894.53 29616.17 30923.95

d' o 9] 4
1 : dinen (eou'lail, 2556)
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H ! '
M13197 2.8 yamm e wwuilagiulseid) 2543-2550 NvauenawgNEMIUATRING

1 ] 9
yam (VU UV IN)
Gk} nQuYN msin s giudm s uuy i
2547 3980 2548 PRLGH 2549
Alimentary tract and
1 4,403.83 14.44 5,279.86 13.79 6,256.95
metabolism
2 Blood and blood forming organs | 2,905.97 9.53 3,462.65 9.04 5,033.74
3 Cardiovascular system 3,287.18 10.78 4,155.38 10.85 4,685.82
4 Dermatologicals 667.598 2.19 811.295 2.12 886.293
Genito-urinary system and sex
5 2,349.34 7.70 2,873.41 7.50 1,915.43
hormones
6 Systemic hormonal preparations | 512.579 1.68 610.927 1.60 812.39
7 General anti-infectives-systemic | 5,401.48 17.71 7,517.71 19.63 8,021.90
8 Hospital solutions 718.906 2.36 841.366 2.20 1,108.94
9 Antineoplastics 3,355.84 11.01 4,278.87 11.17 5,601.62
10 Musculo-skeletal system 1,706.02 5.59 2,079.66 5.43 2,618.13
11 Central nervous system 2,019.91 6.62 2,715.47 7.09 3,705.17
12 Parasitology 38.777 0.13 37.472 0.10 53.831

{ 1 o v o 1 3 QJ U A
A15199 2.8 yammimzﬂgﬁmuwuﬂﬁ]@uuﬂszmﬂ 2543-2550 ﬁ%mwﬂmuqmmqmﬁ%mm

()
yan (Muae: d111IM)
a1a1 nQue msiudumulagiudmsuuyy
2547 Souaz 2548 fovay 2549

13 Respiratory system 1,680.62 5.51 1,803.45 4.71 2,334.21
14 Sensory organs 1,055.36 3.46 1,177.62 3.07 1,578.74
15 Diagnostic agents 286.247 0.94 427.795 1.12 170.855
16 Various 103.465 0.34 225.841 0.59 205.67
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33U

30,493.12

100

38,298.77

100

44,989.69

d' o 9] 4
A1 : dinen (eou'lail, 2556)
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A ' Ao - 4 & . . . ~
NAITNN 2.7 NQUINNUNITHAAUINNEG A AB general anti-infectives-systemic Taoil

' a & = =R A I v 1 = Y [
uﬁammiwaﬂmxmﬂ 2543 941 2550 Lﬂuy,ammn,m 4,266.807 D4 9,343.016 a1UUIN LAaZNQY
A a A ' . . = ' a = =2 A
IINNANTOIAINIADN QN alimentary tract and metabolism mugammﬁwammﬂ 2543 23

3 v 2 ' = £y < Y ' ' P!
2550 Lﬂuyﬁfﬂﬁilm 3,361.361 94 6,194.231 a1UUIN %”Iﬂﬂ”l'i”l\iﬁ]&ﬁullﬂﬂﬂuLLWCWﬂQﬂJEJHJ

=) 1 a

] Y 1] v
yammawamwuﬁuemmmﬁm aﬂﬁ’um“luﬂ’qu central nervous system «T&amuammiwa

£
Y

A dal 1 9 = = 1 a = Y 9 A X I

MuTUe19A1INTZ Taa 9101] 2549 Tiyaa1msnaneg 2980.030 1N TaNuIuLNTIY
v L A X v a g 9 L. .

9738.526 aTHUIN BIUWNUU 6758.496 a1UUN I@ﬂﬂﬂlﬂlﬁ@ﬂﬁg 69.40 uazﬂﬂuﬂqm diagnostic

agents Iiliyan1veansnaa

[
=

§ 1 A o 9 .. . .
1013199 2.8 NaUINLINITUNIININATA Ao general anti-infectives-systemic 1Al

a

e

% 1 =)

v o v ¥ = 2 A I J Y
u”ammimmmumﬂ 2543 EN“JJ 2550 Lﬂuu”ammum 3,790.012 94 10,750.984 aUUIN Liag

]
1 A

o 9 J . . X 1 o Y
ﬂammmmﬁmmmﬁaﬂqu alimentary tract and metabolism c?ﬁﬁyammﬁmmmmﬂ 2543

Q

= 1 3’, 1

= I = Y < Y 1 1
’LNTJ 2550 Lﬂuu”ammgm 1,790.993 94 9,552.820 211U IN ﬂ1ﬂ@lﬁNﬁ]zmu]lmﬂumazﬂqu

1 o 9 A 3 ] U 4 d' U . . 1
eliyammsiudiuu Tdumuyuegae o Tuvazfiongqy diagnostic agents Yan v

o 9 = ] 1 g’/ 1= =KX A 1 ) F) A 49!
ﬂ1§1J'IL6U1fJ'13Jﬂ’J13JVlﬂJLLu‘H’EJu Tﬂﬂﬂ\‘llmﬂ 2543 291 2545 YA TUBUVINUAIZIVUIN

U U

= 9 = @ Y a A 2 a o ~ '
218.054 94 268.036 a1UHUIN Lmzaﬂaﬂuﬂ 2546 VAN UUUNITINNIUDNAT Iﬂﬂﬂﬂgﬂﬂ?

9 1 A ~ Y = Yy o 9 =2
427.795 a1UUIN NOUITAAAIUKABIWYY 170.855 a1ULIN Lmzalu‘ﬂ 2550 "lmlm’iumnmm

1,321.809 31417

2.3 UUIRANGHY

lunmsAnp1FeamsAnEITUUNTIAN 19 T9gUnuvee1szyaI1e Tsane1u1a

v
[

o = a aA o Y = o . .
PR RN Lmﬂiﬂwmmmaﬂ%u HHUINANHHYNAIATY Iﬂﬂi%‘ﬂﬂﬂaigﬂ‘ﬂﬂ'lﬁﬂﬁ (Simulation
System)

Y a = 2 o . . I o
Banks et al., (2005)llﬂi’]‘ﬁ‘]JTfJﬂQVIi]HQiS”U‘]JﬁNa’OQ(Slmulatlon)LﬂUﬂ13ﬂ1@@QﬂJ@Q

A A a (B} I 1 49@‘ U = A 9 a 4
NITUIUNITUDITSUUNUBDYII "liJ’J”Iilzl‘]J‘L!ﬂ”li'iNﬁUuiJ”lﬂ’JﬂiJﬂ H3oM s lEnouNIADS

u
v

Y

. . a 49@‘ A [ = o 7 A A 9 J
Simulation {NAVYUIINTTUUNNBYNDU LAIUMITFUNATSUUMAIUY MoNIzas 1909l ENoL

(Y

Y Y A 9y A Y o oA & . X
1W1ﬂlﬁﬂ@uﬂﬁ33ﬂﬁ‘ﬂﬂ@ﬂﬂiﬂ szuu‘lﬂaﬂwwummuawuuﬂugmmumm simulation model

u Y

Y
a %

{ a a J
T Tuaa ldanauudgiuvesssuuiiug uazgnesuie lasms Idaunisnindiamans

v
[ =

o @ A [ v ' 4
ATINS L!ﬁgﬁmuaﬂ‘klmﬁl!ﬁ@ﬂﬂ')’lﬂﬁﬂwu‘ﬁig‘ﬁ’ﬂﬂ entity W%ﬂjﬁﬂﬂﬁ’lﬁuslﬂ"ll@\iigﬂﬂ Lﬁ'ﬂig‘ﬂﬂ

Q

Y o = 9 o Y o .
ulﬂtq]ﬂ MUASUMINATDULAD i]mmwgumﬂﬂumma‘ummnﬂizm‘ﬂ “what if” LUNU

s2UUNT0g959 151 Msasunlasausson i (potential) Y095z U 9z 1iinANand 1915
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] 9 H Y
Simulation mmm“l%’;ﬁemﬁﬁﬂmixUuiuﬂluﬁ@ummmﬁaammu ﬂﬂuﬁﬂ%ﬁ%’lﬂizﬂﬂﬂiﬂ%u

4 A ]

g < y X Yy ax A
Glu‘U’Nﬂﬁx‘]Illlﬂaﬂﬁ'nJWﬁf]ﬁﬁ1\‘]611ull'lulﬂﬂ'Jﬂ?ﬁﬂWﬁﬂWQﬂﬂ!ﬂﬁWﬁﬁﬁﬂluWﬂﬁ’lu LY

9

93 A A a 4 o ~ a da! o a 9
Llaﬁal‘ﬁlﬂulﬂﬁﬂﬁMﬂiuﬂWﬁﬂlﬂ31$WLLa$1/I11!'I‘EJWﬁﬂ§$VI°]JVIﬂ&ﬂﬂﬂluﬂﬂﬁ%ﬂﬂﬂﬁﬁqﬂ
9

. . ] < . a 4 a
Differential calculus N B §A2131 192111 algebraic methods H301MANADUY 14 TAs3FN13
. o 9 a S R d v @ ] <
(solution) Wnvzlszneudren1simes Fuiludrianuauisovesszuy 019 lsna

Y
=Y Y %

A A o Y ° 1 Y v a S ¥
FCVUUNUBDYITIHUUNUAITUEUED U uaziz‘uuma@ﬂnmmsﬂLmﬂmmmﬂﬂmmﬁmm%

U
9

Tunsai%l computer-based simulation 9 g g1 1o NIZIReUNDUNYANTTVVOITZ U
E o o ~ 3 - A 9 Ay v o )
Y Tumsihszuuiiaes azlimanudoeyalaemsdunaszuuase Joyan lavzgniiw 1
I o dy ]
FudIFIANNUT TV ITLU
. . < A A Ay Yo o Y Y aw a 4
Simulation 1HutaSeaiion 1asumssousulunsldanudiuise uazIns1ziszu
o Y 9 A A Y A A o 1 v I
uazgminnldegranieuns iiesniived ae awnsodrassszuyIndg Tuzdluszuy
1 <3 o = 1 %
MIVUAI ATDDNUVY hardware Na N0 1d tazinsnaaeu Taglusuniunsnensuay
MIMNUVDITZVVIITI LAz HIdNI0Fwanm I FounuUNNIINAaoifusz UV 14 M3
o o o Y = d' @ 9 A ] ~ ] Y ~
szuuiiaes awnsohnldlumsanmszvungdudou nieszuvgesgtegnielaszuun
~ o Y ° A A v s Ay Yy
nanugudon amisodiassanuasunlasvesdaniadon 03fns viedoya la ualu
= v . . S 9Y o o A Y a9 A B4 Y o Y a9
YUIABINY simulation NHTTINA AD Aosddeyaaldlumsadnszuuiiacs o1 lilidoya
Ay A o v <0 v v A Y v ] ° '
Wiedeyaldiuiuilos 0 liamnsnaiwszuuninnugndesld mainszuusiaosly
9 = @ (= 1 1 G (= F
ansnld lamininsweins lumeane sy lideulszuna nar vie aulumeane msadis
o < ' Y k4 dy Yy A A~ o 9 a 1
szuudiaes nlansoud lwlymauild wieszuunlanugudouninmu ldaulal
I~ < ) { o
awnsodeowdlugduunld flumimgivgadnainszuuiiaes
mImszuuiaesansathinlslumssiassszuunainesld Tasnunoinesa1unsn

< YA A Y Y Y a a < v ag 1 aAa o w
Wﬂlﬁu”lﬂlllﬂllﬁﬂﬂ”ILGU”IJJTGL“NJ5ﬂ151ﬂﬂiﬂ?iﬁﬂ\?ﬂ’lﬂ’l‘ﬁﬂ?illﬂﬂﬁjﬂ “lu%mﬂizmamz

3 Y Y A 9 a ¥ o 1 A Ay a Y [
ATaNURLLEINeY 19 1w gnari Ay MInesne RN IdsINGUM Mo
o a < ? I ]
109505 VUTM591n5U1A15 1TUAYU (Ameh, Sabo and Oyefabi, 2013) Tun19aTe uaIneen luj

o I Y & 4 8 9 A A = 8 9 &g
suludeuilunyudiauell dudinsonisussy viesaussynisenms Inaaduiinilu

suvvveIRINRHIFUAY

A9 o a A Y 3 1 = =

MgHaNABIININMIUszIiNIzUDLRIABEAR gRANTNIIMIIFENANAMITERDENIY

o Ay 1 a 4 a a A v Y = v A g
ﬂ’]iﬂﬁg‘ﬂ'lﬂullllﬂﬂﬂiziﬂ‘lfu L!a$ﬂ$lﬂ@ﬂ'J’lllﬂ@')’lﬂ’]ﬁﬂiﬂ’lilﬂﬁ’luuuluﬂ I@UlﬂW’l%@U’NﬂQﬂ’l

v
a A

9y 1 = [ 1 9 o 3 (1 Y a
ABDNTIDABDYUIUA L%ul@ﬂﬁﬂﬂﬁluiiﬂﬂ'lu ﬂ'liﬂﬁ@Elcl,'ﬁwuﬂﬂ'lui@\?'lulﬂuﬁﬂﬂulﬂﬂﬂﬁl'ﬁlﬂﬂ

sz Toand nagnelwinannugade
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v
o a =

AMsNAIdIMITHAANINIZ ANz FIsaaa1 lFo18NnAINNITIBR0s ba 151y
Y

Y A Y a o 9

wndassnduniigndrsesiedulsuiaun mldusindeuden ldniomuluaiaisna

A o ot

VOINUNNU I UIUUNNGN hidieans M lideudealdelumsadanessuseanu'ly
H [ 2 I
ﬁalwmﬁu i (Stevenson, 2005)
4 4 a 4 o . .
U5z Teria1 Lo U ¥eINITIUATITH IS ULUAIABLUAL AT S 191U UTIA0Y (simulation)
o Y 1 Y Y Y 9 Y
gnihunldluemsasisagy wu msduvesan ldludosnsis msduvesanldly

a [ P 9 0o w a Aaa Y
DINNINU 'ﬁ'lfJI‘ﬂﬁﬁ‘W'1/]ﬁI‘VI5!;"]]']3J'li]TﬂLLWL!ﬂﬂ'lfJﬂ'lW’UT]Jﬂﬁ\HLNuﬂﬂiﬁ'li ﬂauﬂﬁjﬂﬁlﬂuﬂﬂ

Q

=
N
Y
"
Y "o Y Y a

o Y v o o Y
HTOINIHNA NOINYNINLUIUA TEUUVFTUAIAIAAY TSUUNITNYINT ﬂ'lﬁ'ﬂ\?WQIﬂﬁ\iﬁﬁ'l\?ﬂ'lﬂclu

a wva 1 9 @

) o [ v < A Aa 3 ]
AINITIUNITIANITAYNUANI igﬂJL]JL!ﬂjﬂaﬂlﬂu’ﬁqvlllﬂ')’liJﬁ"lﬂﬂJuLﬂuﬂﬂ'l\nJ’lﬂiuTnQ

A A ~Aa B = Yy v ~ ¥ A v ¢
’ﬁ'l‘ﬁ1§i1!’(§f"l] FHBITNULTDIVDIFIAVDINAUNUNYIVDIANIY namﬂu”lmmmﬂmmmmn

9 w 1

9 (=1 Aa Aa o o 9 3’, o [ o = Y
a';mmu,ﬂuu,'mm’mqmmmmu‘lﬂl ‘L!E]ﬂﬂWﬂuuﬂﬂﬁ?ﬂﬂlu@@ﬂTWﬁﬂEmﬂJ@ﬂIiﬁWﬂ1U1ﬁﬂﬂﬂ’)ﬂ
(Ameh, Sabo and Oyefabi, 2013)

o & a o =2 9y o 9 Y Ao A =

ANUU NYHHVDITESVUINA 0 ‘"l]\‘lhlﬂfa]ﬂuualﬂlﬂi%iuﬁ1u3%ﬂli@ﬂﬂ'liﬁﬂ‘bl'li$°]_l°]_lﬂ1i
@ 1 [ 1 o d’ Y
i]@fﬂi'ﬂ’J\‘II%Q’1J1/I11HJE]\°I‘(’H§$W’J1\‘115\‘]WEJTU1ﬁi§°lﬂa u,a3Tiawmmmaﬂ%umaiﬂumi
= 9 a = v A 2
BYUITTVUIN ngﬁﬂHTﬂWﬁﬂ§$%TEJEJWﬂJE]QISQWfJWUTﬁiiUTa L!ﬁ$I§QWﬂTU1aL@ﬂ°§u L‘W@i‘b’

TumsdFuizeszun wazmslfuimaiie liAaanusaE 60 11l

U

a a d' d' Y
2.4 HUIAADNNUIVYNUNYIVO

TuaAteiseamsAnEIIz UUMIIANT 19 TagUnuuesnszI e saneua

[

[ Y = a = a o 9 dy
§31a vaz Isaneaenyu lainsansuafAa tazkanmsanunnauIteagl 1dasil
2.4.1 AMMWUIMNS (Service Quality)
a . . A g @ o o =
AUNINUINT (Service Quality) DottlurrladiAgveanisnainvealsaneiuia &

a 3 A A a < Y v [ Y Y =
ﬂmﬂ1°W°1Jimi%Lﬂu’m‘wl,mJmucl‘ﬁﬂﬂmmmﬂwawmgﬂm I@fl Berry et al. (1988, @1\19\111&

o w

. 9q 9 o a Y a 3 A A
Sriram and Ganesh, 2012) llﬂsl?iﬂ1ﬂ1 ﬂﬂ’NiJ"lJfNﬂﬂ‘lﬂWW‘UiﬂWill’J’N ﬂﬂ!ﬂ1Wﬂiﬂ1§Lﬂuﬁ\1ﬂ

S

F
YUGNUNIMMUA (specification) ¥oagnANaunmaesy 15 lu'ldvuediunistans (Berry
etal., 1988 $19997% Sriram ta Ganesh, 2012) 8¢ Evans, J.R. and Lindsay, W.M. (1999) (&14®
' = Yy g a v A Ay v Y A '
N anuitane lvvesgna unawnndudi uazusmsn ldawanudesnisniowinni

AWABINITUDIGNAI (Evans, J.R. and Lindsay, W.M., 1999 8190311 Sriram and Ganesh, 2012)

Y v
(3 (% 1 Aaov A

= Y = =1 v 9 L= Y dy Y
DILNITISUAIFIAVDIAUNTIN umamummimqm‘i‘vmﬂﬁuwmmmnaﬂumuuuaa

110 (Berman-Brown, R. and Bell, L., 1998 $analy Sriram and Ganesh, 2012)
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a A A A o Y o o o 9
Hinsesteunuiegniwnldlumsiamsseuivuazanumanisvesauld Tag
A A 1 dy o o o w zil @ 9 =
N3N oMaIHIzHl THUAIUAITINAAIY tHEWT 11aEnN1599 (Uzun, Ozge, 2001 9199311
. 1 A A g = I A A A o
Sriram and Ganesh, 2012) ¢ 1141A50308NIMNA I SERVQUAL 1T un3ealiongniiaui lay
I 4 { ° @ 1 {
Parasuraman, Zeithaml and Berry 1ud) 1998 ifun3oeiiofgniiwnldnuedrandreuas Taeh
o o v o J aa @ IR
SERVQUAL gnihunlflumsmivuaanuduiusves 5 1@ n13iudes’a (tangibility) a2
Uu¥ode (reliability) MINDUAUDIANNADING (responsiveness) ANV (assurance) QY
9 Y A A ' @ Y Y 3
A1 1alugna (empathy) NUNaABN1TEBUTVYBIGNAT HONINIL IF TUNITAIUA
o v J g aa 9 o Y a 9 Y Y
ANUFNNUTYDING 5 AL SERVQUAL &1l lumsAaauuul Tiuvesnuninldondae
Y ) Y a A 9 = 1 1
SERVQUAL lagninnldlumsisziiiumavesdaunadenlulsaneiuia uazlimssueni
3 4 A A ] 4 =
SERVQUAL 1ilua5eiiofiinnuiuyede uaziniiugnde (Babakus, E. and Mangold,
W.G., 1992 81989 1u Sriram and Ganesh, 2012) T1911338NMIAIUMITTANUATNYDININITNI
4 4 <3 ) 1 = o
MILNNENNUNUDIU 1 1311 SERVQUAL 1114191188951 (Berman-Brown, R. and Bell,
L., 1998 #198911 Sriram and Ganesh, 2012)
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1. Jsanenuiailnsave

1.1 Interarrival Time

Distribution: Weibull

Expression: -0.001 + WEIB(225, 0.52)
Square Error: 0.002114
Chi Square Test
Number of intervals =2
Degrees of freedom =-1
Test Statistic =0.732
Corresponding p-value < 0.005
Kolmogorov-Smirnov Test
Test Statistic =0.27
Corresponding p-value < 0.01
Data Summary
Number of Data Points =50
Min Data Value =0
Max Data Value = 5.46e+003
Sample Mean =408
Sample Std Dev =920

Histogram Summary
Histogram Range

Number of Intervals

=-0.001 to 5.46e+003

=17



1.2 Verify

Distribution: Erlang
Expression: 5+ ERLA(15.1,2)
Square Error: 0.006622

Chi Square Test

Number of intervals =2
Degrees of freedom =-1
Test Statistic =0422

Corresponding p-value < 0.005
Kolmogorov-Smirnov Test

Test Statistic =0.129

Corresponding p-value > 0.15
Data Summary

Number of Data Points’. = 67

Min Data Value =5

Max Data Value =252
Sample Mean =351
Sample Std Dev =30.9

Histogram Summary
Histogram Range =51t0252

Number of Intervals =8



1.3. Label

;ﬁl—l\.

Distribution Summary
Distribution: Lognormal
Expression: 3+ LOGN(57.5, 184)
Square Error: 0.006775

Chi Square Test

Number.of intervals =3
Degrees of freedom =0
Test Statistic =1.65

Corresponding p-value < 0.005
Kolmogorov-Smirnov Test

Test Statistic =0.151

Corresponding p-value =0.0911
Data Summary

Number of Data Points = 66

Min Data Value =3
Max Data Value =263
Sample Mean =354
Sample Std Dev =429

Histogram Summary
Histogram Range =31t0263

Number of Intervals =814
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1.4 Pack

Distribution: Exponential

Expression: 5+ EXPO(65.7)
Square Error: 0.035160

Chi Square Test
Number of intervals =4

Degrees edom =2

Test Stat =9.36

Corres p-value =0.00946
Kolmogorov-Smirnov Test

Test Statistic =0.117

Corresponding p-value > 0.15
D%ﬁt Summary if?

/3 PP
Ao Rgle@a’ - s

Min Data Value =5

Max Data Value =307

Sample Mean =70.7

Sample Std Dev =66.6
Histogram Summary

Histogram Range =5to 307

Number of Intervals =7

Wait



Distribution Summary
Distribution: Beta
Expression:

Square Error:

Chi Square Test
Number of intervals
Degrees of freedom
Test Statistic
Corresponding p-value

Kolmogorov-Smirnov Test

Test Statistic
Corresponding p-value

Data Summary
Number of Data Points
Min Data Value
Max Data Value
Sample Mean

Sample Std Dev

Histogram Summary

Histogram Range

Number of Intervals

&8

9 +5.49¢+003 * BETA(0.607, 2.22)

0.007593

=0.0919
>0.15

= 5.5e+003

=1.19e+003

= 1.15e+003

=9 to0 5.5¢+003

7



1.5 Check

&9

Distribution: Weibull
Expression:
Square Error:

Chi Square Test
Number ofintervals
Degrees of freedom

Test Statistic

Corresponding p-value

Kolmogorov-Smirnov Test

Test Statistic

Corresponding p-value

Data Summary

Number of Data Points

Min Data Value
Max Data Value
Sample Mean
Sample Std Dev
Histogram Summary
Histogram Range

Number of Intervals

=0.596

=0.129

5+ WEIB(68.4, 0.977)

0.005265

0

<0.005

>0.15

=45

=5

=380

=755

=510 380



1.6 Dispense

|

Distribution Summary
Distribution: Weibull
Expression: 10 + WEIB(114, 0.624)
Square Error: 0.004794

Chi Square Test

Number of intervals =1
Degrees of freedom =-2
Test Statistic =0.109

Corresponding p-value < 0.005
Kolmogorov-Smirnov Test

Test Statistic =0.181

Corresponding p-value«, = 0.022
Data Summary

Number of Data Points = 67

Min Data Value =10

Max Data Value =3.93e+003
Sample Mean =209
Sample Std Dev =649

Histogram Summary
Histogram Range =10 to 3.93e+003

Number of Intervals =8
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2. T9aNeNNaNUNN-51F TN

2.1 Interarrival Time

T

Distribution: Exponential
Expression: EXPO(230)
Square Error: 0.002313

Chi Square Test

Number of intervals =4
Degrees of freedom =2
Test Statistic =0.907

Corresponding p-value = 0.648
Kolmogorov-Smirnov Test

Test Statistic =0.157

Corresponding p-value+ =0.118
Data Summary

Number of Data Points =56

Min Data Value =0.6
Max Data Value =836
Sample Mean =230
Sample Std Dev =212

Histogram Summary
Histogram Range =0to 836

Number of Intervals =17



2.2 Verify

—\\ —— | E—

Distribution: Weibull

Expression: 2 + WEIB(9.32, 0.904)

Square Error: 0.007301
Chi Square Test

Number of intervals =3

Degrees of freedom =0

Test Statistic =6.17

Corresponding p-value < 0.005
Kolmogorov-Smirnov Test

Test Statistic =0.159

Corresponding p-value =10.108
Data‘Summary

Number of Data Points =56

Min Data Value =2
Max Data Value =177
Sample Mean =11.8
Sample Std Dev =134

Histogram Summary
Histogram Range =2t077

Number of Intervals =7



2.3 Label and Pack

93

Distribution: Triangular

Expression:

Square Error:

Chi Square Test
Number of intervals
Degrees eedom
Test St

Corresponding p-value
Kolmogorov-Smirnov Test

Test Statistic
1)

TRIA(16, 72.1, 278)
0.020115

= 6.44

=0.094

=18)205

7, Corresponding p-value .= 0.0167

v N 249
Data Suggzlaﬂm ﬂIU‘aﬂa‘

Number of Data Points

Min Data Value

Max Data Value

Sample Mean

Sample Std Dev
Histogram Summary

Histogram Range

Number of Intervals

=56
=16
=278

=111

=16to0 278

=7
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2.4 Collect

Distribution: Weibull

Expression: 5+ WEIB(39.5, 1.19)
Square Error: 0.022216
Chi Square Test
Number of intervals =4
Degrees eedom =1
Test Stati =73

Corresponding p-value = 0.00732
Kolmogorov-Smirnov Test

Test Statistic =0.127

6. Corresponding p-value >\c6 15

\)
Data Sa&fmfﬂm Aluiabd?

Number of Data Points =55

Min Data Value =5

Max Data Value =140
Sample Mean =425
Sample Std Dev =30.7

Histogram Summary
Histogram Range =510 140
Number of Intervals =7

Wait
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Distribution Summary
Distribution: Beta
Expression: 22 + 844 * BETA(1.2, 1.3)
Square Error: 0.014676
Chi Square Test
Number of intervals =6
Degrees eedom =3
Test Statistic =4.84
Corre g p-value =0.199

Kolmogorov-Smirnov Test
Test Statistic = 0.0863

Corresponding p-value >? 0.15

12
Daﬁ)Summary
M&umvﬂuiaﬂ%‘ © =50
Min Data Value =22
Max Data Value =866
Sample Mean =426
Sample Std Dev =225

Histogram Summary
Histogram Range =22 to 866

Number of Intervals =17



2.5 Dispense

\\\\\l\ -

Distribution: Exponential

Expression: 11+ EXPO(101)

Square Error: 0.003895
Chi Square Test

Number of intervals =3

Degrees of freedom =1

Test Statistic  =1.71

Corresponding p-value =0.208
Kolmogorov-Smirnov Test

Test Statistic =0.0807

Corresponding p-value > 0.15
Data Summary

Number of Data Points© = 54

Min Data Value =11

Max Data Value =689
Sample Mean =112
Sample Std Dev =117

Histogram Summary
Histogram Range =11 to 689

Number of Intervals =17



HIANUIN A
4 v Y
ﬁlli’)yaiiQWEI1‘].I1@%9&5@(15@W8]1U1aﬂﬂﬁ\wﬂ) amzisawmmamﬂw

(Tsawmmangemw-ﬁwﬁm)

97



98
Tsanennavesigina sazenyu thranalumsanin

1. lsanennailnsare
v & ' ~ ' o A o

Tsanenainsedentodiaui 327 W14 a. 5350l 0170550 9.

= Ay ~ 1 3 o o S @
uasTrdn vwilod 2.5 15 HuTsamenaguruilszSidune vua o fes dagaiu

v A 3‘; ay Y

Tsanenadnsedseliynainssunady 320 au Usznoudie

1. uwng 11 au

2. HuaUWng 6 au

3. 1d¥NT 9 AU

v a

¢
4. UNMNAUANITUNNY 4 AU

v o

5. Upmenwiita 2 au

v

6. UNIAIMNYGT 1 AU
7. 1inlawuImMs 1 au
8. WOIWIDIWIFN 94 AU

9. uazuﬂmmmﬁmqmmwuaguﬂmﬂimaﬁuq

2. TﬁQWﬂ1U1@ﬂ§Q!ﬂW-§1‘UaN1

a o

9 v

UIEN TiﬁWﬂTUTﬁﬂjﬁmWﬁﬂf%MW 1NA ANDY Lﬁﬂl‘ﬁ 1308/9 DUUNATNIN
o = o = (4 [ = dy d' 1
m‘uaiumm DUNBDINDI WHIAUATTIIV AN uuu,ua‘wﬂixmm 7 IJ1570 AT
[ < 2 o = o ' o
ﬁﬂﬂﬂ!$61ﬂﬁlﬂu61ﬂﬁg\‘110 PFU ITUIU 2 DIAT1T WYUIATUIU 300 L?]EN L!Glﬂlmgﬁﬂd

Y a Y A = @ a o

mmmiwmma‘lmwm 150 1$183 ﬁ%ﬂﬂuuﬂﬁ1ﬂim@ﬂﬂiﬂﬂ quwmmaﬂ;smnwsw

Yy Y
FU1 9108 UNUIUTIWAUNITULTEUIN 564 AU ’]Ji$ﬂf]’]J@91}'JEJ

c'ﬁ}d' a oA I~
1. LLWWEJWL‘]?EJ'J%WQ}HJ;]‘UGN'IHmlllﬂiﬂ 49 AU

U

@ d (A oa ]
2. mummwaﬂgummmmam 2 AU

o .
3. wnnalieIm Ny szum 92 au

U

@ YA A
4. T]UG]LLWT]EJWL‘HEJ’J%TEUUVI‘]EWHﬁJimﬂm 70U

o a ua ]
5. indynsUPinnuaunal 9 au
6. tndynslPinnuna 4 au
o o w a wa I
7. damemwiiialginaudunat 8 au

o Aa Aa oA 3
8. ‘LlﬂmﬂuﬂﬂﬁlLW‘VIET‘].I;]‘]J@QTHL@]NL'J@T 9 AU



99

o a d (a ua
9. Wnmatamsunndl inanuuIea 9 au
a a wua <
10. w13 FWPiRANIaT 154 Ay
1. w113 Fw inanuuaenat 3 au
v 1
FIWNIYAAINTAUFUNINLAZYAAINT IUAIVIDU
V3En Isawernangunniirdu fina ladlalvusmsdwgunimlugn
? YA ' a 7 J o
5311 TagunndfiFetmammzn 1 luaviaig 9 919 91gsmans 01gsmansiale
A 14 < o 4 a A J o a
HazvaoAlaDn 01gIMANS 13ANZISI AaemMans ga-uINFMans InY— Laa — udn
a Ia [ o [ [
- a1399INeN Aaonssunszgnuazde Aasnssnlszain dasnisngls AaenssuNg e
o T [ d v Aa o @ 4

9N AAYNIINANLAY NUITARBANAAT S9TIMe1 Aaonssurialanazniieen nmaas
& Jd 1 1 4 [ A ua o
Huy ogsenaasaon1ine nymaasasouaiuaznylfianly vasiidlsznou
a = A A A 9 a @ o L4 a a o a
791 FWlua1919UNNeIT09 01N IFFNT NUALNNG WOIUIAIHITN WnmAtina

Jd o o w o Jd I3 Y
NITLUNNY UNNIRIHNTINUIUA L!a$Uﬂﬂ1ﬂQﬂﬂ5m 1uau



A Y A
sz InEIvey

a o

a L4 a J a 4 o § a I

URAMINUANTTH 1houns madloTui 16 unsian w.a. 2532 gliduuuauiuy?
T Iaunssrau Neglagiiv aai 876 vy 5 0uUTVAT druanuesazun dunoilied
TINTAUATTIFTV 30000

A g = v W = A ~ aa o o a A

FUANEITzAUNTeNAN BN Ua1s N T5UTEUGIUTIING TIHIAUATINFTU 11D
o o =2 A~ = YR 1 o = aAa J o a
dusomsanyuiol w.e. 2549 Teldanwiae luszaulsyanasianssumaniugia aian
a a 4 a [ =l = Y] = o I = A
AINTIUADNNUNDS DINUHINIeNA T TadgI U1 TINIAUATTIFTV dUTIMIANY LD
U w.er. 2553 nagludl we. 2555 ldhanuine luszaudSagirIn v dsunaTuladnis

1ams dninIvunalulagdeny unInedoma luladgsuis





