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1.3   

1.  

 

2. 

 
 

1.4   

1.  

2. 

 
 
1.5   

!"#$%"#&'() !*#+,-./(0,%%%1'.23+,',45%%%637,8)
% % 9: !;,<#4,% % =/(0,)% % % % % % % % % % >:%

!6,(0?2,%%=/(0,)%%%%%%%%@:% !A4(8BC,%%=/(0,)%%%%%%%%%%%%%%%%%D:%
!1'.23+,% % =/(0,)% % % % % % E:%

!F345238%%=/(0,)%%%%%% %
9: %% !;,<#4,%=/(0,)%

a.  

 

b. 

 

c.  

2. !6,(0?2,%=/(0,) 
a.  

b.  
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c.  

d.  

3. !"#$%&'(')*+$',- 
$. ))
/. 0+&10+&)"#$%&'(')
2. )

4. !345678,)*+$',- 
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2.1  
 

2.1.1  
 

[18]  
 

(Services) 

[19]  
 

[20] 
 

2.1.2  
 

[18] 

!
1. ( Intangbility )  

5 
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- 

 

-  

-  

-  

-  

-  

2. (Inseparability) 

 

!
3. ( Variablity ) 

!
4. ( Perishability  
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5.  Ownership  

 
 

2.1.3  

 

: 

[8]

 [7]  

 [11] 

( [8] 

 [7] 

2 (A Client or Customer) 

 (An Employee) 

 
 
 
 

!
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2.1.4  

SERVQUAL Model A.Parasuraman, V.A. Zeithaml, and L.L. 

Berry 

 2.1 
 
2.1  !

  

(Reliability) :  

 

-  

-  

-  

- !
 (Responsiveness) :  

!

-  

-  

-  

Assurance) : 

!

-  

-  

-  

-  

(Empathy) : 

!

-  

-  

-  

- !
(Tangibles) :  

!

-  

-  

-  

-  

-  
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2.2  
 

2.2.1  
 

[5], [10] 

!
2.2.2   
 

 [5]

5

(Five-phase Improvement Model) 

(Define phase) (Measure phase) 

(Analyze phase) (Improve phase) 

(Control phase) !

 
2.1   

!
5 

W. Edwards Deming Plan, Do, Check Act (P-D-C-A) 

D-M-A-I-C 
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 [5] 
  
Basem El-Haik and David M. Roy [10] 

5  

1.  (Phase 1 : Define)  

  

 

 

2.  (Phase 2 : Measure)  

(Pareto) (Cause and Effect Diagram)

(FMEA)  

3.  (Phase 3 : Analyze) 

!
4.  (Phase 4 : Improve) 

!
5.  (Phase 5 : Control)!

 4  

-  
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- 

 

-  

- 

 
 
2.3  

 
2.3.1  
 

[3] 

 [24] 

 [24] 

 [24] 
 
 
 
 
 
 
 

!!! 2.2 !!!
! !

2.3.2  
 

[1]

6 
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(Process Efficiency) 

 

 
 
2.3.3  (Value Added Process) 
(Waste) 
 

 

 

2.2 
 

2.2 !

 

1.  
(Wastes) 

1.1 (Idle/Waiting) 

1.1 (Non Value Added Job) 

2. (Value Added Process) 

!
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1. (Wastes) 

2  
 

1.1 (Idle/Waiting) 

 

1.2 (Non Value Added Job) 

 
 

2 

 
 

 

!
2. (Value Added Process) 
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2.3.4 (Process Analysis)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.3  [4] 
 

-

3 

[4] 
 
[1] 

 

5 2.3  

! 5 

 

Flow 
Diagram, Flow Process Chart, Man-Machine Chart, Multiple Activity Chart  

 

5W1H ECRS 2.4 
 
 

 

 

(Methods) 
(Materials) 

(Equipment) 
(People) 

(Environment) 

 
(Service Outputs) 

 
(Product Outputs) 

 
(Information Outputs) 

! !
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 2.3  
No. !   
1   

(Operation) 

!
2   

(Inspection) 

 
3   

(Transportation/ 
Conveyance) 

(Work in Process) 

!
4   

(Delay) 

 
5   

(Storage) 

 
 

2.4 5W1H ECRS 

 

 

 

What-Why 
 !

 Eliminate- 

!
Where-Why 

- !
 Combine-

 

Rearrange- !

When-Why 
- !

 

 
Who-Why 

!
 

How-Why 
- !

 Simplify-

!
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2.3.5 [26] 

 

 

23 

15 

34.78% 

 

20 

16 

20% 
 
2.3.6 [25] 
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2.4  
 

2.4.1 (Affinity Diagram) [2] 
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2.4.2 (Multiple Activity Chart) [26] 

 
 
2.4.3 (Performance Matrix) [27] 
 

 

! 2.4 4 

4  
 
 
 

 
 
 
 
 
 
 
!

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 

 
 
 
 

2.4 !
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!
 

2.4.4 Why-Why Analysis [28] 
 

Why-Why Analysis 

2.5  

 

Why-Why Analysis 

 

2 

 

1) 
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2) 

 

: 

 
 
 
 
 

 
 
 
 

 
 

 
 

 
 
 
 
 
 
 
 

 
2.5 Why-Why Analysis 

 
!  

Why-Why Analysis 

1)  

2) Why-Why Analysis 

 

3) 

 

4) 

 

5)  

6)  

7)  

(1) 

(1) 

(1)-1 

(1)-2 

(2)-1 

(2)-2 

(1)-1-1 

(1)-1-2 

(1)-2-1 

(1)-2-2 
!

 !

(1) 

(2) 

(1)-2 

(1)-1 

 

!
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2.4.5 E C RS [8]  

 

1. (E liminate A ll Unneccessary Work)   

. 

 

. 
 

. 

!
2. (Combine Operations or E lement)  

!
3.  (Change the sequence of operatins : 

Rearrange)  

 
 
 
!
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4. (Simplify the Necessary 

Operations) 

 
 

2.4.6  

 

[21]  
 

1    

! 2    

! 3  

! 4  

! 5    

! 6    

! 7    

! 8    

! 9    

 
 

1   

!

 

!
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2    

!

 

3    

!
3

 

4  

 

 

5  

! 3  

( )  

( )   

( )  

 

6    

!
11  

1.  

2.  

3.  

4.  

5.  
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6. (rating) 

 

7.  

8.  

9. Ranking

 

10. 

 

11. Multiple Choice

3,4 4 4 

 

7    

 

Validity

 

 7 

Rilisbility Validity

6

 

 

8    

 

1. 

 

2.  
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3. 

 

1 

 

2

!
 

a.  

!
b.  

2 

1 (+1) 

1 (-1)  
 
c.  

3 3, 2, 1 3, 2, 1   
 
 
 

! 3  2  1 
 
  !!! ! !
 
 
! 3 

3  

!
2.4.7  

 
[8] 

: 
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[7]

(The importance-satisfaction 

model) 

(Quality Function Deployment: QFD) 

 

[5] 

: 

    

D-M-A-I-C 

 

[9]

Failure Modes and Effect Analysis (FMEA) Fault Tree 

Analysis (FTA)  

[13] 

2 

4 
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D-M-A-I-C 
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3 
 

 !
 

!
3.1  

3.1.1  

3.1

 

10:30 

-

 

-

!
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(Paper)(Computer) 

Check 
list 

 
 

3.1  
 
 

! ! !!
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! 

 Check List

 

!
3.1.2  

 

(Affanity Diagram

5 Parasuraman, 

A., Zeithaml, V.A., and Berry, L.L. [23]

3.2 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 

3.2 (Affinity Diagram) !

 
 

          
 

!

 
 

 

 

!
!
!

!
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3.2 (Affinity Diagram) !

 
3.1.3  

 
 

-  

-  

- 

 
 
 

 
 

 
 

 
 
 

 
 

 

 

 

 
 

 

 

 
 
 
 
 
 
 

!!  
 

 

 
 

 

  
 

 

- !
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3.2  
 

3.2.1  
 

(Affinity Diagram) 3.2 

 [23] 3.1

2 

 

3.1 

5 

(Reliability) 

(Responsiveness) 

(Assurance)

(Empathy) (Tangible) 

!
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3.1 !

[23] 

  

1. 
(Reliability) 

 

- 

 

-  

- 

 

- !

 

2. 
(Responsivene-
ss) 

 

- 
 

- 
 

-  
 

 

- 
 

!

3. 

(Assurance) 

 

-  

- 

 

- 

 

-  

 

- 
 

-  

- 
 

- 
 

4. 
(Empathy) 

5. 

(Tangibles) 

 

-  
 

 

- -  

-  

-  

-  
 

 

- 
 

- 

 

- 
 

 

- 
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3.2.2  

.1

 

1) 

 

2) 5  

3) 

.2 !
3.2.3  

47 13 

(Census Sampling) 

47 46 

3.2!
3.2  

!! ! !

!

!! !

!
!
!

!

!

!
!
!

!

! 16 0 16 25 5 30 46 
! 14 2 16 19 11 30 46 

 
! 46 

 

- 41 

(Response Rate)  87.23%  

- 33 

(Response Rate) 70.21% !
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2 

3.3 3.4 

(Reliability) 

67.6 (Responsiveness) 

65 (Assurance)

(Empathy)  73.4

(Tangible) 

 64.2 
 
3.3  

!

!
!

! !

!"# # $"%&# '"&!# %"%(# '")&#
!"!#

# $"*)# '"'+# %"+%# '"&'#
!"&# #

# $"%+# '"'*# %"+,# '"&'#
!"%#

# -# #
# $"+$# '"'+# %"''# '"!)#

!"$# #. #
.# %")!# '"'*# %"!,# '"!*#

&"##
# $"!,# '"!+# %"&*# '"*!#

&"!#
# $"&!# '"'*# %"%!# '"!)#

&"&#
-# -# -##
# $"''# '"'*# %"!%# '"!*#

&"%#
# $"%+# '"'*# %"%!# '"!(#
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3.3  

!

!
!

! !
"#!!

! $#%&! &#"&! "#'(! %#%%!

"#%! !
! "#)'! &#&*! "#)%! &#%)!

"#+! !
! $#+,! &#&*! "#',! &#+&!

"#"!

! $#+,! &#&*! "#*&! &#%,!
"#$! ! $#+%! &#&*! "#$$! &#%)!
"#*!

! $#&(! &#&*! "#+*! &#%'!
"#'!

! "#)'! &#&*! +#))! &#%$!
- $.*/! $#$&! &#""! "#+%! %#&*!

$#!!
! ! !! ! !!

$#%!
!! $#"'! &#&*! "#&'! &#%(!

*#! ! ! !! ! !!

*#%! " ! $#*(! &#&'! "#%"! &#%)!
*#+! ! $#+,! &#&*! "#$$! &#%)!
*#"! !

! $#*(! &#&'! +#,$! &#%(!

*#$! ! ! $#$"! &#&*! "#")! &#%)!

*#*! ! $#+%! &#&*! "#"%! &#%(!

'#! ! !! !! "#$$! !!
! "#$"%! !! !! &$&'!
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3.4  

!

!
!

! !

!"# # $"%&# %"'!# ("'$# %")*#
!"!#

# $"(*# %"%+# ("%,# %"!*#
!"'# #

# $"'!# %"%+# ("()# %"!*#
!"(#

# -#
# $"!!# %"%+# ("'$# %"!)#

!"$# #.
.# ("),# %"%+# ("',# %"!+#

'"##
# $"%&# %"!)# ("',# %"+!#

'"!#
# $"%+# %"%+# '"&'# %"!+#

'"'#
-# -# -#

# ("&+# %"%+# ("+)# %"!*#
'"(#

! $"')# %"%+# ("()# %"!,#
("##

#
$"%&# %"(!# ("+!# !"%&#

("!# #
# $"'!# %"%+# (")$# %"!&#

("'# #
# $"!)# %"%+# ("$$# %"!,#

("(#

# $"')# %"%+# ("$$# %"!,#
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3.4  

!

!
!

! !
!"#$ $ !"%&$ '"'&$ !"&($ '")*$
!"&$

$ #"'&$ '"'&$ !"+#$ '"),$
!",$

$ !"(%$ '"'&$ !"''$ '")#$
- #.&/$ #"+%$ '"!!$ !"('$ )"+#$

#"$$
$ $$ $$ $$ $$

#")$
$$ #"),$ '"'&$ !"('$ '"+'$

&"$ $ $$ $$ $$ $$

&")$ ! $ #"+,$ '"'&$ !"*,$ '"+'$

&"+$ $ #"+)$ '"'&$ !"(($ '"+'$
&"!$ $

$ #"!+$ '"'&$ !"&+$ '")%$

&"#$ $ $ #"#*$ '"',$ #"'#$ '"++$

&"&$ $ #"!+$ '"'&$ !"('$ '"+'$

,"$ $ $$ $$ !"&,$ $$
! "#$#%! !! !! &$&%!

 
3.3 3.4

(Customer 

Satisfaction Index ; CSI) 

"
 

         "          =  "
  =  x "

(CSI)   =  x 10 
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5 

2 

10 

(CSI) (3.32 x 2) x 10 = 66.4

(CSI) (3.39 x 2) x 10 = 67.8 

!
3.3  

 
2 

 
 

3.3.1  
 

(CSI) 66.4 % 

67.8% 

80% 

2  

(CSI) 5% 6 80.7% 

2 6 
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3.3  

!

Scatter Plot 

4 

3.5 

69.7% (Performance 

Matrix) 4 

3.4  
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3.4  
 

 
3.4  13 

3.5  13 
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