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Abstract: 

    After the September911 attacks happened in the U.S., the security and facilitation 

of international customs clearance is widely emphasized. In 2005, the World Customs 

Organization (WCO) developed the /Framework of standards to secure and facilitate 

global trade0 (SAFE) as a minimum requirement for all WCO members. To 

accommodate with this world trend and show deep concern about the standard 

announced by ISO in 2007, Taiwan government has drawn up the /certification for 

Authorized Economic Operator0refer to various supply chain security mechanisms, 

rules and standards.  

Thus, the study focus on finding solution in two major concepts, including how to assist 

enterprise seeks out a balance between safety, security and efficiency; how to assist 

government promotes development with quality and quantity. The purpose of the study 

is to build up the document forÂA Study on the Key Success Factor of Supply Chain 

Security ManagementÃ by sending questionnaire to related enterprise qualified for 

supply chain security management. In order to improve relevant academic research and 

enhance domestic security constitution, it is suggested constructing the main 

components and indicators by combining the elements of ISO 28000 security 

management system with innovative PDDRO progress modelized framework. 

         According to the study, the key success factors of Supply security 

management ranked fromÂThe support and commitment of executive level ( weight 

0.1031)Ãfirst, followed byÂThe development of staff recognition and capability(weight 

0.0832)Ã,ÂThe establishment of periodic meeting, cooperation and communication 

mechanism (weight 0.0778)Ã,ÂMaking full use of risk management tools (weight 
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0.0738)Ã,ÂThe control to emergent preparation, reaction and recovery (weight 0.0708)Ã, 

andÂClear policy and goal (weight 0.0634)Ã. Also, the study summarized five 

suggestions for enterprise and government, which are Strategic leadership (Plan), 

System integration (Design), Human resource development (Do), Continuity 

improvement and innovation (Review), and Customers satisfaction (Outcomes). 

However, the result can not guarantee the optimize solution, but it will be a very good 

point of push and maintain in the future.  

    Key words: ISO 28000, Supply chain security, AEO, Key Success Factor, Analytic 

Hierarchy Process(AHP). 
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 � & ' �WCO SAFE`

ab cO � �Gá 
'7ö�DE & ' O� ` |}� å z WCO SAFE `ab cG

Û »��� Ç h » � Ï K � � � Ú § 1O ï � I J �] 
�� GÓ � ( � V \ �

� ¦�O� øG¸á 
�� Ç h ¼ c��ã ä »­ ; < y Ê 2Oi ô G��Ç »

� �>H ^ _ q cOÔ � Q G�,Gu á 
�� Ç h Û »ë q c�D� ^ �v å

� � � Ù kO a 1 � - �� �G�� Ç h Û »x � 8>Or ¹ �D ¤ y = � � G

= kWCO SAFE`ab c� 

 

á�'� �¦ �  

    WCO SAFE`ab cO � OG ^ _ Ü jÓ � û #>H ^ _ 
 �O�DG�,

u � � � � >H ^ _ L M 2G� � j L M � ¦ >H - Orsá Ý �WCO SAFE`

ab ci 8k o p 4 y Ê 2>H 0 � NÕ I × Ø G¸i j��¤ N v è µ� 

 

    # |öO# Ó ��ûAuthorized Economic OperatorsG i �AEOüGÛ »' O

% íî B O�DEG × �rs ! A I �O� K GÙç è � Û B � P O ,- �� 8

O# Ó ®¯ �'WCO SAFE`ab cOV < � ~�QG J R á 
7 £ >H `aG

¼ õ >H rs 
 � & � Ot71­Û � t 1G�, O R \ ] � � O¦� ¾ � �S

T õ j2007'Â�8� 	 WCO`ab c� �� � ���¦vÃ\ 4 �G'WCO 

SAFE`ab cO = k ¦ Å \GÐ jAEO'û # 
 � tN�Z d d Þ ÈO U óG

� �'L M � ¤ ¦ � G × � O % íî� ! A I �O K ­�( þ � h G2010) 

 

�� �� ISO 28000� � � � � � � �   

Ý�ISO 28000  u �r ¹   

    =>�P ¬ @ 911 ? @ A BFG>H [ \ { ù>H 
�� 
 ��� ¯ r ¹ q �

,r | � �
�� � � `aá 
f>� �¼ ? 
 � tO = kë o © ª�>H �

C [ \�>H } ~ N S � è k 
 � � ÞûIMO International Ship and Port Facility 

Security CodeG ISPS Codeü­! ; < È� #( � ø = kOTAPAûTechnology Asset 
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Protection Associationü�FSRûFreight Supplier Minimum Security Requirementsü

��v>H `a[ \ISOûInternational Organization for Standardizationü $ - e {

ùIMO ISPS Code�� µ GÐ =>¼ P � µ  ISO/PAS20858`aG¸�,j2004.

u | G&�j ³ � `a _ s � j�� S � è kG " � � # Ç ,l 
 �
�� � �

� � ç 
 ��m n GV xo  WCO  SAFE W b ­ AEO O � ~Gj � j2007 .9 

/ u vISO28000
�� 
 �� �  t u `aG» s � jf{ 	 ­ � × � u 2 $

[ \GÙç cu» PDCA O� � × Ø   D  , Û »N ISO 9001, ISO 14001 ­ 

OHSAS 18001 �� �  t`a� Õ G�,»ü ý ð ñ ei ô G¸o N Ù k f>

AEOµ¶�� Õ 1G� � f>O AEO ½ Õ � 0 X @ Y � �� � Y Û Ï Ð ISO28000

� ef H AEOµ¶�¼ c° ,G Z » � > m u [ ò r \ ®è � � G ' f>� u [

» $ 7 � 8� � ù
 �< n G�� 1O¥ � u ° >H ^ _ ­� � ^ _ 
 �L M 2� 

 

 

ã�ISO 28000  u �� � �ö­i 8< n  

ISO28000 � u | O� �`aG© ªûDet Norske VeritasG2010ü� 

7�ISO28000:2007
�� 
 �� �  t � � 

à�ISO28001:2007
�� 
 �� �  t< n N4 R ] B z 
�� 
 ��̂ UN

µ¶� $ % = � � � 

á�ISO28003:2007
�� 
 �� �  t] á 

�� 
 �� �  t ^ UN�}

� c�< n  

â�ISO28004:2007
�� 
 �� �  t]ISO 28000 = k 4 _ 

��ISO20858:2007 } ~ N�C < â ]�C S � è k 
 � ^ UN
 �µ¶r ¹ �

���ISO/PAS28000 
 �� �  u �fGISO`a- � 3 1«Ü 2-2�

ê� 
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Ü 2-2 ISO28000  u � � � þ �Ü ¨ ( ) * + �2007) 

 

    ISO28000�
�� ö X eÂ7 [ � ` 3 × OÈ� >EÖ G» � ¿ ö O å ` e�

k � � �s Õ 
���½ Ò � a \[ �� a �� b r �»­ 3 × $ î � c OÙ k

= æ �ÃÏ Ð EÖ ¦ �>Â � % ] = k]íî] z h ûPDCAüÃO¦ ��� e 


�� O ù 'ü ý � 

 

    ISO28000  u þ ¢ l � �'0 � � � �� � � d e �f¦ � O
 � ' � � �

�GÙ ç < � Oe�( ) * + G2007) 

7�¼ õ � = k�¥ � ­ãä 
 �� �  t� 

à�û # � ù� f �O
 �� � ³ 
� 

á�}� � ùÙ k < n � 

â� � n 
 �� �  t��}. g Û� 

�� � z � z ð öN� w f v� ù>H `a� 

 

    ISO28000 
 �� �  t å � PDCAûPlanG DoG CheckG ActionüÜ q ¦ �G

© ª�Plan— 
 �³ 
G µ ö � � � � `­Ö Ý» b � ç è �Do— ¨ ë Ì Q � 	

Ù# v �Ö Ý�Check— i j
 �³ 
�� `»­ � OG»íî­p � � Û �»­ 

Act— � � ãä 
 �� �  t��Ü q ãä G«Ü 2-3�ê� 

 

ISO/IEC17011 
ISO28003 

ûs � j�}���

�}­|}ü 

ISO28000 
ISO28004 

ISO20858 

ISO28001 

Ù k ISO`a 

l jf H u [ � �|} 
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            Ü 2-3 
 �� �  tPDCAÜ q Ü( ) * + G2007) 

 

  >½ F 7Ç � Ç ISO28000} 2 �2 � � � � js Õ ��²å � PDCAûPlanGDoG

CheckGActionü Ü q ¦ �G¸ç ù� � < DGÙ. å Ü q µ¶«Ü2-4�ê 

 

� � �

î4.6 
³ 
 
4.2 

íîN h 9

Ù k 4.5 

= kN� d  
4.4 

ü ý ð ñ N

µ¶ 4.3 


 �� �  t 
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Ü 2-4 2 � � � 
�� 
 �� �  tPDCAÜ q Ü 

ISO/PAS 28000G© � < D«Ë 2-4�ê�Ù½Õ © � � � Ñ � 

 

i�ISO28000  tü ý ð ñ � ç < �ö 

7�� ��l � z \O
 � � � N
 �� � � � � � Nü ý �û |N ð ñ G­

l � < O� � ' � Ù kG¼ õ ¸¥ � Ö Ý�
 � � � Nü ý û |�ð ñ ­

� � ¦ �G¼ % j s ùÙ$ �O ¢ · N � × G� ð ñ m o p C D�Û ò 1

N��OFè G�© ª� 

(7) = · O ß à 1� � Nü ý  

(à) $ �O � � Nü ý  

(á)�J q c C D( ü k � l m �) 

(â) é � [ \ ' � � O� �  

(�) | R � ��O � � Nü ý  

(�) 
 � è �� è µN
 7 

Ë 2-4 ISO28000 © � � � < D 

 !ü ü ü ü ü � 

1 
7 n m n (General 

requirements) 

� ��� m ¼ õ � � d � D� = k�¥ ( �­� �

ãä 
 �� �  tG»û |ü ý ¸ ' � ­ 6 7 ü ý

� B �OFè �! 
 �� �  tm � û ö X Ù�

ö���«�� © d �Gq � û #� © d �'
 �

� ' �\GÙ�m �� ' N 	 
 � � �'
 �� �

 t�\� 

2 

 �� � ³ 
(Security 

management policy) 
� � $ !� � � m ë u [ ³ 
Uö � æ 
 �� � ³


� 

3 
ü ý ð ñ N
 � � %

(Security risk assessment 
and planning) 

� �«¬ ð ñ ü ý �� C � Þ�m n �
 �� � �

O(Objectives) o p �� `(Targets) è ö�»­
 �µ
¶d � � 

4 
 t� 	 N = k

(Implementation and 
operation) 

� � 
 �� � [ \b cNß 	 �ð þ 5 o p q N


�|ñ�¼ õ 
 �È : ú I � � �¼ c� D , Û  

t�� DÈ : �� ' � t� d �� ' � � � Ù k

N
 � 3 
 � 

5 
í W Nãä Ù k

(Checking and corrective 
action) 

� � 
 � � ® ð p N & ' � tö÷ îUNãä �


 � � � � h 9 � Û Ù k�, Û�� ' �
 � ^ U� 

6 
� � í Á N� � ãä

(Management review and 
continual improvement) 

� � $ !� � ��jµ¶O÷ - ½Gí Á 
 �� �

 tG @ »ãä G»û #  t� s � 1N� r 1� 

È ö �� �z ³ s # Ó ¼ è � ð ø(2007)G,q � 	 AEO|}� � ���- N¼ P  
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(æ)È : NÈ ö � � ­ú I C Ñ  

(t)� d O u � 1� � �  

à�� �'�� 
 � � � � � �ü ý ð �­ü ý � � OEÖ FGl Ù � ¨ \O

V � 
 �ü ý � � � ­ N � j � �m æ O� ¨ � 

á�7 n ø¼ P � � # ö7 £ � v w 1�ü ý ð ñ ¦ �� G¸ « � �g h � ð

� z �}�ö½�
�� 
 �ü ý ð ñ �ü ý ð ñ Ö Ý D © � È� � � �

� � � � �ü ý p 2NY öG¸ ë ö u [ V � 
 �ü ý o p � G»� ð ñ

ç è d eF � � `�`O�¦ Å è ö�i ô � 

â�ü ý ð ñ x B W � � y � vöG7 n ¼ P z . ¤ 1. � z 7~ ð ñ � 

ò�X Y f>�Y � Ç ISO28000|}y �  

 

    X Y f> � ³ �� � Ç ISO28000�}­ ³ 200ÇGÙ\$ @ �>ÇeÔ @ p G

³ |}20Ç²u { «E V < = � �( þ � h G2010) 

7�s Õ � 

(7) Ô @ p YCH� � s Õ u [  

(à) | } Pack & Parcels Õ u [  

(á) Ô @ p TNT Express! ~ �� 

à� S � # $ � 

(7 ) � & � S q h  

(à)�> � � � � S  

á� 9 : # $ �� 

(7) � ñ � � q ] S Z � � � ñ � � 8 9 : ­| � � 8 9 :  

(à) ì - � ATI u [  

   

,q � Ç ISO28000�}��:    

    vw >>½� Ç ISO28000�} � ?Gj b 2010.6/25�>½ F 7Ç � Ç

ISO28000} 2 �2 � � � � js Õ ��²2010.11/30�_� ; < u [ e | �

ISO28000­AEO� ù�}¦ Ø G�,� Ç £ H �}² � � � c � � u [ '2009.

« @ þ � h � ùÒ � G� r 0 = � R S � Q C � G � |} � « � ÷ G � � � � Ç

ISO28000�}G $ O � á � � « �ü  
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é�ISO 28000 � ew >Nf>AEOµ¶�¼ c° , 

    ë�Z m h µ öw >AEO�} � � � å ,Go N Ù k f> AEO µ¶�� Õ

1G� � 	 ISO28000 
 �� �  t>H `a / G G ' w >��g h � �� 	 AEO

� å ,GÛ �,'
 �
�� ­
 �� �  t t � ù>H 2�< n G�,¨ ë WCO 

SAFE b c\ ¢ l � �  t�< n Gq Û r � � �� ��>H � � �� 8�v# Ó

Ò `aí�h ¸»ISO28000  u `ae � 8G } � CNS28000  u `aGÙÛ N

CNS12681� ç · � �  t] < n �­CNS14001� q c � �  t] ÷ �� 4 R �<

n C Ñ ��� �  t`a� Õ GÐ �Û t G� ��[ � 	 
�� 
 �� �  t�

� �GÛ | � � 	 ISO28000  t� ef>AEO µ¶�° ,G� � V \ < n Gw�

� j @ A � �y � � �  t­f� ��� ç ç · � q c­ � >
�� 
 �� � µ

¶� � ù�«EÜ 2-4� 

 

 
Ü 2-5 ISO 28000 � ef>AEOµ¶�¼ c° , 

    È ö �� : ; �ISO 28004 � Å (2009.LRQAGDanny Tan�á Å  ) 

 

    � �G� �� �Û »ÖE< n Ù
�� � Ç  ISO 28000 �}} 2 �¦ �G�

Å è " �� Ç  AEO �
�� q rG � «ë,q y z O AEO � �G � �� �»

� O
�� ��Y s � j AEO � � « Geò � ù � 3 � G 
 �
�� Gº Û »

ÖE ISO 28000 » @ è � V ~Gë AEO < n �l j��mÄ� z ö÷ O
��


 � ð � G B z O¦ � � J � ® G # Ñ G&R o N 4 ïóÈ� �� 8­� � O�

®� � G AEO � � Û »ÖE ISO 28000 O� � < n Ù
�� Gb 4 ` ¤ � � �(�

> � G2010) 
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ò�ISO28000 l � � B �O¯ Æ e� 

7�_ � ü ý � � � � �P ü ý ð ñ 4 ¼ õ ' � Ù k> 6 7 ü ý O È É �¨ ë


�� ù 'O
 � � � � N � �'­Ù Z [ � 

à�i � _ z G¦ L � ù�ISO28000O
�� 
 �� �  t' = H O�� \»

µ¶— = k—íî—ã � Ü q O¦ Ø � � d � 

á�K � � � �» = H O� � �}�� # � c < n Oò ó� 

â�á � � �? Î �¼ õ � T O
�� 
 �� � Ù kG6 7 $ � � 8GP v�

Ç � � � � � � � 

��Û # � O
���§ �] �� Ç h }� [ \� � 
 �æ  Oò ó� 

 

    ³ ´ � �g h 
�� � � � �,G � � � � ���   �m e �O� 8> Û �

Ç O | ¯ G ø W �G�� � �
 � � � Å ø � � � 8 � � G� ��� 'j«¬ �

�? | ¯ >" ? | ¯ é E� 8 � � �# ��Ç ñGÛ Ï Ð ISO 28000  t� ew >

Nf>AEOµ¶�¼ c° ,G ¡ � � �J K '
 ��® B �� 8á ¦ � �®¯ G

�,'[ \½ � � R 7G
� ë 
Gv ^ ½ R 
 �d �¤ ¥ G» " ? | ¯ �á �

� �O� � ò óG � � � �� l � 8 _ @ O ¢ óGá � 
 � � ®l j� �$ � ¥

à O9� Z [ � 

 

�� �� AEO! " # $ % &  

Ý�AEO u �r ¹  

    Ú tk 
�� 
 �(Supply chain securityG SCS)O / G Ge Û Ü >H ^ _ rs

'� Ý EÖ \ � e¬­ O J Q R � £ Þ � ¤ ¥ �� Ý ý ¦ § Â � � � �ü ý � å

� OfÑ Ù kG­e Û �Y� ¨ © N 8 � 5 ý ç � � � ª � � � ö��&�=> 

911 C DFG? @ 9 h « ¬ d �] O^ _ ¦ Ø G>H ^ _ ^ V ½ R ! A ­L D O

á h rç Gv � j �,J K rs� � O
 �� Z [ $ � OG µ Ej�] fG>Ç

O��j� � � � �e Û Ü A BC DV ­ Gf> " ^ � a á � 
 �íî� , G�

u � � rs� � I �,- � � Gl j>H ^ _ N � �� rsOÕ I � � V � ®

BG¸ ¯ h 
�� k �E ° s Õ d �G Z [ �] # Ó 9 h O � z �e� �? @ A

BN> f 
 �GÙ\ ¾ Ð =>�� g c#( h ûUS Customs and Border ProtectionG
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i �CBPüÙ ± jë7 ² �óG= " � Û ³ ? @ [ \ � z o ¸ ´ % �A Bz h G�

2002j � g �OCSIûContainer Security Initiativeüµ¶N�� l ? ^ _ mÄ

C-TPATûUS Customs-Trade Partnership Against Terrorismüµ¶Gvl jx @  

C-TPAT ���Gá 
rs ! A I ��� a 6 7 rsî�
 � �� ¤ G�º e WCO 

SAFE (Security And Facilitation in a global Environment)\� � � § Ñ AEO

ûAuthorized Economic OperatorG� · � �ü|}� å G�� � ef> ç � �� á


 � ö 
 �
� � `aOx o i aN n �O V < ë o GÙ k «��EU 

AEO(2005)��8AEO(2006)�\>� jCACC(2008)�Ô @ p STP-Plus(2007)�,

q q j2009.r s Â� · � � � �� rs I �� �Ã�Gf^ _ � > t � j � u

vAEO � �� å Gg h |}Ù>½� · � �Gw � � g h x � y z � ` í |��

jk � � � G� � µ �AEO|}O� � Û »! R f>� � � �� I �N>H ^ _

K�Oi 8O�D� 

ã�AEO u �� � �ö­i 8< n  

    ,q AEO � · � �|}� å j>½ ¶ � Â� · # ^ ô I µ¶ · < Ã�� · �

�ûAEOü|}­� � � � § µ¶Gj2009. H I g h G¸j Ç !. ¸ 2009.12

/25�9Ø r | = kG ¹ z � · � � � �� rs I �� � º � · � �
 � � î Ñ

� ­�}i aGâ xo WCO SAFE�`ab c\F �ÞÂ F àç û  AEO�D< n

»­ T Æ Ã� F  5.2 r��N AEO ��D­< n GÙ\­ 13 � Ñ < n G� ex

� => C-TPAT �
 � � � 8 � Ñ < n G' @ k ��AEO 4 R \F à Ò �F 7

S F 1.1r­â � Ñ � Gº ª � �� � ö » Û���� �  t­� Ý , Û� ¼ ½ ò

ó}��»­
 �N# 
 `a�G � k � �� � G } � w > AEO |}� �­ ÷

D�|} � î Ñ � N�}i aGvF�� 
 l =>�� ` í |
 � � öÑ � l �

Ë�½ Õ @ » � 	 » � G� � 	 => C-TPAT � ¾ ��Y 
 �Ñ � `aG� t j 

WCO SAFE b c­�� AEO 4 R \Gx t ³ � �!�G�eL j»F�� ` í

|G $ F � Å V Ï e ¿ À >½�Y � � t v } � � � öG© ª 14 � Ñ � � î Ñ

� ­ 225 Ñ ��}i a(��}i aÑ � � �� ^ �Ĝ 7A )Gt Ë2-8( w >AEO

|}�}­� w ð ñ � � î Ñ � ½ Õ ­�}i a � � )GÙ Á ù=>C-TPAT�

Securityû 
 �ü/ G N��AEO�Complianceû � �üC Â G� £ " S Ã � = kG

F 7 " S » � ��� ��e = k l Î GF à " S ~��ö Ã ­ ¼ ��
�� ���

Ä ³ Ò 4 �Ge� w > � � 
 �|}ÈÉNÙ k >Ç� e O Å G» | � �g h �

` |}G�r | �Â� · � � � �� rs I �� �ÃG� � · � ��eÂ7 n �
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· � �Ã­Â
 �|}� · � �Ã£ { �Â7 n � · � �Ãº y z O� � � �G

vÂ
 �|}� · � �Ã _ @ WCO SAFE b cOAEO`a� � öG¢ l � æ X Z

ï ¤ rs � �ï � � ùÂ� · � �
 � � î Ñ � ­�}i aÃ � ö¸ë � « ��

z � � � � � ¤ � � �( þ � h G2010) 

 

x�,q 
 �|}� · � �ûAEOü� d × Ø  

    Ä ³ Ò � æ m h xo =>C-TPATN��AEO�� d × Ø G� öw >
 �|}

� · � �ûAEOü�� d × Ø Gl j � « AEOO � ��� ��� è $ O á.° t

p . � ��� = � m Æ � b 7 Ç â� È = É O Ê Ë ` � Gq � 6 7 eæ� È = É � 

AEO� · � � � « � ��D � � « ~ G«Ë 2-5 �ê� 

 

Ë 2-5 AEO� · � �� ��D � �  

ö X � å  
1. # ��|}ùÉ�
�� ��� 
2. � ��e7 n � · � �­
 �|}� · � �� 

9Ø õ � 
= k 

2009.12/25� ¹ z � · � � � �� rs I �� �G ô ¼ 2010 
.12/ ¸ G­µ�14Ç�� � Ç 
 �|}� · � �ÈÉ� 

Ì Û � «  
w >N>H ^ _ rs Õ I ���
�� ��G© � � � æ X Z

ï�rs � �ï� � � ��¦���í Í �� d e �� u ý �

� ����� � �� � �� � �� 

ÈÉ�DN

|}`a 


 �|}� · � � � � ùE u �D� 
1.}�� ½ Z ¼ e ò ó ¤ $ O á. " ½ Î ^ � , Û� 
2. $ O á. " # ��U r Æ �2 �V � Ï Þ , Û� 
3. " � Ð � û ö� æ Ñ ­ Ò Ó ²# Æ � � û ö�æ Ñ ¤ Ò Ó � á


� Ç � #�& Æ � � � ^ « @ � #�G ^ '�`� 
4. � ù
 �|}� · � �
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 �`ab c

EG@ Ñ O
 �Ñ � l jSTP µ öeÂ�
!Ã ª � û � � a 1üGvl STP-Plus
~ µ öeÂ � � Ã ª � û� è � 1ü 

È ö �� :( þ � h G2010) 

 

    �X Y 4 � ³ e Ü ­� 54 G>Ç � 	  AEO � å Gvf> AEO � å � �

ö½ Õ ¸Y} �� �Gø� > � �õ � � ?� ¤ f H � å 
 ( ( � « 
 � 2 � å )G

� 0 ^ 7 Ð � � ?G � ��AEO ) V j � �ûcomplianceüG=>C-TPAT~ � V

W 
 �ûsecurityüÌ Q G�� l AEOøð å � { � ¤ I �G=>l C-TPATøð å
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Ë 2-13 >H - AEO|}y � tµ 

� } � z ó �
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WCO SAFEbc E AEO
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 � � � �� � ­\

ì �� e � � �·�� �� � G¼ ? )� 2 ­ � � 2 �AEO È :  t� è 2 )�
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Hammer (1990) Æ á �ÕÖR ç ùf { È �G � � K ��m �çO7 u � 9 h²¼

P »ÕÖ ï � � ª K [ \ G�� � ! P ÕÖèµ + ~ � 7 . 4 ÕÖ�� + ~ G¸
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Hutchins(2003)�Norrman and JanssonG(2004)�Sheffi and 
RiceG(2005)�Greenberg et al.G(2006)�Paul Barnes(2005)�
½¾ ~&7 � ¿ (2005)� À X Â (2007)� j , V(2008) M
Á Â (2009) 

13 
ü ý ��þ���

® � �  

xo � � : 
ISO/28000(2007)�WCO SAFE(2009)�� æ m h
/AEO(2009) 
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 �� 4` <� � � � � N� � � �  
� � � � : 
Martin(1976)�Cleland & King(1983)� 
Pinto&Slevin(1989)�Weston(1995)� � >g(1996)� � �

�(1997)� M   ¡ (1998)� � � Î(2000)�Kenny(2002)�
Sanchez &Perez(2004)�½¾ ~&7 � ¿ (2005)� À X Â

(2007)�  
14 
ö÷øP �ùdNú

I � ��û õ 

xo � � : 
ISO/28000(2007)�WCO SAFE(2009)�� æ m h
/AEO(2009)� ¼ � ø/TTQS(2005) 
� � � � : 
J.Reason(1997)� � � Î(2000)�1 � 2(2001)�½¾ ~&
7 � ¿ (2005)� À X Â (2007)�M Á Â (2009)� 

15 

 � � ® No U�

å �ç ù xo � � : 
ISO/28000(2007)�WCO SAFE(2009)�� æ m h
/AEO(2009)� ¼ � ø/TTQS(2005) 
� � � � : 
� � � (1994)� Ã > Ä G(1996)�¢ � � (1999)�)¼ �
(2003)� ª � ¼(2005)� À X Â (2007)� j , V(2008) 

16 
� DÕÖN = H d

� ��ù xo � � : 
ISO/28000(2007)�WCO SAFE(2009)�� æ m h
/AEO(2009)� ¼ � ø/TTQS(2005) 
� � � � : 
J.Reason(1997)�1 � 2(2001)� Paul Barnes(2005)�½¾

~&7 � ¿ (2005)� À X Â (2007)� j , V(2008)�M Á Â

(2009)� 17 
� � C � � 	��

� 
xo � � : 
ISO/28000(2007)�WCO SAFE(2009)�� æ m h
/AEO(2009)� ¼ � ø/TTQS(2005) 
� � � � : 
¨ ë�(2002)�1 � 2(2001)�Sheffi(2001)�À X Â (2007)� 
»õ Ç &j , V(2008) 

18 � � m Ä �ùd 
xo � � : 
ISO/28000(2007)�WCO SAFE(2009)�� æ m h
/AEO(2009) 
� � � � : 
¨ ë�(2002)�1 � 2(2001)�Sheffi(2001)�À X Â (2007)� 
»õ Ç &j , V(2008) 

19 ^ U ï ð � É 
  
xo � � : 
ISO/28000(2007)�WCO SAFE(2009)�� æ m h
/AEO(2009)� ¼ � ø/TTQS(2005) 
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 �� 4` <� � � � � N� � � �  
� � � � : 
J.Reason(1997)�1 � 2(2001)�½¾ ~&7 � ¿ (2005)�
À X Â (2007)� j , V(2008)�M Á Â (2009) 

20 

 � � ® 4` ­ &

�¦Ø�µö xo � � : 
ISO/28000(2007)�WCO SAFE(2009)�� æ m h
/AEO(2009)� ¼ � ø/TTQS(2005) 
� � � � : 
� � � (1994)�M � º (1995)�Ã > Ä G(1996) 1 ¼�(1997) 
J.Reason(1997)�Conti (1999)� ¥ { Þ (1999)�� � Î

(2000)�1 � 2(2001)�½¾ ~&7 � ¿ (2005)� À X Â

(2007)�M Á Â (2009) 
21 
½ Ò ^ UN � L �

f �  
xo � � : 
ISO/28000(2007)�WCO SAFE(2009)�� æ m h
/AEO(2009)� ¼ � ø/TTQS(2005) 
� � � � : 
Sayles & Chandler(1971)�Martin(1976)� Cleland & 
King(1983)�Pinto&Slevin(1989)�1 ¼�(1997)�1 � 2

(2001)� ¨ ë�(2002)�Sanchez &Perez(2004)�½¾ ~&
7 � ¿ (2005)� À X Â (2007)�M Á Â (2009) 

22 
�� � î �ö÷ ð

ñ 
xo � � : 
ISO/28000(2007)�WCO SAFE(2009)�� æ m h
/AEO(2009)� ¼ � ø/TTQS(2005) 
� � � � : 
� � � (1994)� M � º (1995)�J.Reason(1997)� ¥ { Þ  
(1999)�Ê Ë � (2009)�Conti(1999)�1 � 2(2001)�½¾

~&7 � ¿ (2005)� À X Â (2007)� j , V(2008) M Á Â

(2009) 
23 

h 9 N � Û � Æ � 
 

xo � � : 
ISO/28000(2007)�WCO SAFE(2009)�� æ m h
/AEO(2009)� ¼ � ø/TTQS(2005) 
� � � � : 
Ã > Ä G(1996)� ¥ { Þ  (1999)� Bigelow et al. (2001)�
1 � 2(2001)� ¨ ë�(2002)�)¼ � (2003)�ª � ¼

(2005)� À X Â (2007)� j , V(2008)�M Á Â (2009)� 24 
F á¦|�} ð ñ

�ã ä  
xo � � : 
ISO/28000(2007)�WCO SAFE(2009)�� æ m h
/AEO(2009)� ¼ � ø/TTQS(2005) 

25 
, Û N� D� � Ô

N'� 

� � � � : 
� � � (1994)�Weston(1995)� M   ¡ (1998)�¥ { Þ  
(1999)� ¨ ë�(2002)� À X Â (2007)� j , V(2008)�M
Á Â (2009)� 
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 �� 4` <� � � � � N� � � �  
xo � � : 
ISO/28000(2007)�WCO SAFE(2009)�� æ m h
/AEO(2009)� ¼ � ø/TTQS(2005) 
� � � � : 
1 � 2(2001)�½¾ ~&7 � ¿ (2005)� j , V(2008) 

26 
>H u³ ­>½ �

� � � #  xo � � : 
ISO/28000(2007)�WCO SAFE(2009)�� æ m h
/AEO(2009)� ¼ � ø/TTQS(2005) 
� � � � : 
½¾ ~&7 � ¿ (2005)�Brooks & Button(2006) 

27 �� ? Î �á �  xo � � : 
ISO/28000(2007)�WCO SAFE(2009)�� æ m h
/AEO(2009)� ¼ � ø/TTQS(2005) 
� � � � : 
Bigelow et al. (2001)� ¨ ë�(2002)� Harmon(2003)�)
¼ � (2003)�» X º (2004)�ª � ¼(2005) 

28 
K �� � N Ì Í �

��� xo � � : 
ISO/28000(2007)�WCO SAFE(2009)�� æ m h
/AEO(2009)� ¼ � ø/TTQS(2005) 
� � � � : 
Hau Lee(2005)�Brooks & Button(2006)� À X Â (2007)�
j , V(2008) M Á Â (2009) 

29 
�� æ ·N�� m

a� _ �  xo � � : 
ISO/28000(2007)�WCO SAFE(2009)�� æ m h
/AEO(2009)� ¼ � ø/TTQS(2005) 
� � � � : 
Ferguson & Dickinson(1982)�J.Reason(1997)�
Sheffi(2001)�Hutchins(2003)�Sheffi(2001)�1 � 2(2001)�
Hutchins(2003)�Norrman and Jansson (2004)�Sheffi and 
Rice(2005)�Greenberg et al.(2006)�½¾ ~&7 � ¿

(2005) �Paul Barnes(2005)�ThibaultGBrooks & 
Button(2006) À X Â (2007)� j , V(2008) MÁ Â (2009) 

30 ½ � Ò ü ý �'� 

xo � � : 
ISO/28000(2007)�WCO SAFE(2009)�� æ m h
/AEO(2009)� ¼ � ø/TTQS(2005) 

È ö � �:8� � �� 
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C- B z�� 

A-1 � û �³ 
 N� `  

A-2 ! " �ì � Ní î  

A-3 � Y È �� í W ùd 
A-4 )Å ,Ö��% 
A-5 g h[ \ N��Ê Ë� s Ç#

A-6 
 � 
 � N#$ � ` ç ù 

B-2 �ð xN­ s D * È � å  
B-3 þd[ \ Nß 	 �Y öN � �  
B-4 � ùPDCA­ = ZÕÖ��ö 
B-5 
 �Þ È � ��¼õ 
B-6 ï ð |ñ Nò ói ô �¼õ 

C-1 ü ý ��þ��� ® � �  
C-2 ö÷øP �ùdNú I � ��û õ 
C-3 � � C � a � �� 	­ 
 � ��� 
C-4 � � m Ä �ùd 
C-5 
 � � ® No U� å �ç ù 
C-6 � DÕÖN = H d� ��ù 

D-1 �� � î �ö÷ ð ñ 

D-2 
 � � ® 4` N & �¦Ø��ö 
D-3 ½ Ò ^ UN � L � f �  
D-4 F á¦�} ð ñ�ã ä  
D-5 h 9 N � Û � Æ � 
D-6 ^ U ï ð � É 
  

E-1 >H u³ N>½ � � � � #  
E-2 �� ? Î �á �  
E-3 K �� � N Ì Í ��� 
E-4 ½ � Ò ü ý �'� 
E-5 �� æ ·N�� m a� _ �  

A-µ¶ �� 

 

B-èµ�� 

 

D- 
& 'Nã ä �

E- 
� è N � ® � 

 

D-7 , Û N� D� � Ô N'� 

B-1 ü ý ð ñ­��¦Å � 
 % 
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)2+� " # 3 4  

    Ð j,q � 	ISO28000>H 
 � � 
 ��� tNg zAEO� �� � <nj

>½ �� g z,- ^ � G � � j Î Ï ,÷G�� 8� � å � à " S ¦�G F 7 "

S g Ï Ð � Ä Ë � �)Çù ú�(semi-structured interviewing)� � 9 Øë � ì�

ûModified Delphi Methodü� v¼c � Z [ �� � 	
 � � 
 �N�ù� � t

OV <�� � � ��G F à " S å � � - + ,ÖÝ �(AHP) n� �� � � ��ß

V æ  N ( Ý �'�� � � � �� Ä G� Ð «  
 � � 
 �� � � �)Ç­ � � �

�� � � ��G¸µ Ñ f + ,�� � � ��OßV G» ð ñp G 7��OV <1

�� �8 Þ ­ � eàrG F 7rç<� � ¦�À Á ² F àr � � èµG ð o ½ Õ

!�« E � 

 

�� �� = > � � ? @  

Ý�� Ä È ö O� �  

    � � ~ , È ö Ûò R � � ï ð d ¨ � � �r y Ò è$ ! A >$ # Ó O¦�G

� �ç<� ³ ´ � ��� â� � � c � � � � � � c ��� [ \ GNu [ ½ Ò O

¹ Å , Û ��¾ g P Ó ï O 3 å � Ë � 
 � � 
 ��� t�AEO�ç· t�

� �O � � ½ Õ G� � �2 Ô �÷ Ì �] L G­� � ô õ È ö G@ »�� � - F G

Ù ~ » � Õ ï O � å ¨ - � �� Ä �� � × Ø­¦�G ¡ ¢ ò P N X � Ä \ � �

�� [ \ jg zf Ñ�� t�h� N
 � � 
 ������ � � ���È : G

¸Ï Ð 
 � áG ��µ¶ N tO� 	� ® ���� �1G»de� � Ì Í �i

ô èµ¦§ G� µ�»�� Y s ùO z ç c 1O)Çù ú Ì Í �Ù � �« E � 

(7)>½ � : �% & � � N� � � ¨ ÷ Ì � Ä � 

(à) 
 � � 
 � t � � �á 
 O� 	È ö � 

(á)u H r ËO í î ­� � ¦ v � 

(â)÷ Ì ] L � ø 	 ¦ � ­� � ô õ �È : � 

(�) � �\� ó � 2 Ô N� Á ø Ì s G­ ­ Ö ø 2 �È ö � 

 

ã� ø å ù ú� 

7� ø å ù ú�� � Ú : 

    ø å ù úûin-depth interviewüu � e· 2 ù úûqualitative interviewüGR·
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2 � � � � ¶ � È ö Oi 8 < â� ø å ù úR7 H ! å ç ï O < âG @ ù � ^ �

× D × Å GvRN ù Ì � �l�G� � : 3 × � Ì ­OÌ Q G»á 
 �m OÈ ö �

Ù ��RÕ _ � Ç � }�OÈ ö Gw Õ _ ø 	Ì Q U [ GÛ» I J Ì Q O ~ Ý N

ù Ì � c G¸ P \ $ W Ù × Å O k = 1� 

 

à�l)ÇO ù Ì  

      Bernard4�G ù ú E Ö\ � � � lj � c O'�Ö å GÐ 7 v! GÛ� ù

ú � e� Y 9 Ø ù ú (informal interviewing)� Y ç c Ø ù ú (unstructured  

interviewing)� z ç c Ø ù ú(semi-structured interviewing)�ç c Ø ù ú(structured 

interviewing)�â H { 	 �v' F ø ; � O� � Ú tk G�� ¬ H 	 ØW ù Ì ð m

<OÈ : �#�»­ @ ù � O G 1vöGy !�« E � 

(7) Y 9 Ø ù ú:^�� Ì Í GvÐ ù Ì ð " � R � @ ù � ¢ lNG bc � Ð

© ú� 

(à) ç c 1 ù ú� ù Ì ð â }�ë � Ì Í � z� ù Ì 	 Ø� 

(á) Y ç c 1 ù ú�^�� Ì Í GvÐ ù Ì ð ëÙ C ga � �Ì Q bc GR �

@ ù � ¢ lNG bc � Ð © ú� 

(â) z ç c 1 ù ú�Ð ³ � £ H 	 Ø n ^�Öå Oç ù�� ����Ûç ùç

c 1N Y ç c 1 ù úO��GÐ ù Ì ð W ù ú�O�lÎ ­E Öd a 1 í

�GÛ� Ç � @ OÈ ö �Ø ¡ � � × Å O� y G# � � � Ì Q O H & 1G

� � � ^ m < X E á É = � � ù ú � · r Ì G7 * � y Ô È ö ºò �� �

� í �ù ú Ì Q G | j Ù Ú G � @ ù � O o Õ � � � 

 

á�ëì�ûDelphi Methodü 

    ëì� � R�� Y � å zO7 H � � < âG $ � R = > } ëu [ ûRand 

CorporationüO Helmer> Dalkey ' 1950 .Ê �r ¹ � � ûDalkey & HelmerG

1963üG�F � Ï K O� � 4 f H � � � c �ëì�( Delphi Method) » � Â)Ç

$ W �ÃR�Â7 H ç c 1O � æ ú I E ÖGE Ö\ Ø ¡ p � � ð J [ P Q < �

Ë b � tG¸ @ 4 ��V W G»nÇ l ! \ ] P Q � tO ­ � ÃG � j � æ ë 


¦�O7 H G@ � � j·1 � � GÙ � zE Ö â ¢ l [ ¢ öP Q G» t 2 ÖÝ G

Æ �)Ç� tO¦��Ï Ð Ì Í � Û r ���G 
 V )Ç¢ ý O#�Nñ � GÖ

E � 3ù l ¬ 3 ³ Ü q ØN Ü � 2 �Ì × G Ë 4 )Ç - � t � � 6 ¼ $ 7 e Ü � 
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    Listone > Turoffû1975ü|eëì� s � � � �E u ® Ñ�û Ý � Þ G2001ü 

Ù s � � � �� � � ~ ­� � C ÑG«Ë 3-1 �ê � 

 

Ë 3-1 ëì� s � � � �� � � ~ ­� � C Ñ 

Ñ � !  � 

s � � �  

1. � � Ì Q 8å á 
 È : % G^ û ö1 ! � 
2. � � Ì Q 8å " �á 
 C a � - < âG&ÛÏ Ð Ë � ç ï $ W È ö e

× Å � 
3.lj Ï K \ ] OP Q GxN � G ï  � ò óá 
 �� � tG&NÙ k

xN � �- �Í `hNÁ � G¤ f �^�)� N#�Gm < x � © Õ� 
4. m < @ ï 7 S Á � GØ å � �l�lú¦ØGe b � ® `hGxNï

� ø @ 4 ` �²w� � H ø,- = � l »
 ( G»­� p O Ñ � Ì Q ²

� � G �l�øú _ @ ú I ß > G�� � à á � �G¸û #xN � O

Ü � 1� 
5.�� # º xN � O � ·1G» � � @ � � tO�� »­ G ï ï É ¢ ·
��G Z [ d � � ç � O	 � 1� 

� � � ~  

1.xN� â # �m @ É 2 Gw)� �Ê Ëï & � 
2. Ü � ¤ Ð # � 1� Ü � x @ P Q � � zG� � % � ï Z [ ¤ � ã ç è

� ä å � 
3. Ì Í èµ ) V jxN � � � tG À { � � ­�  tOtµ � - G��

ï � b � ­ � � 
4. � - Oç è � � l�ß±  å v Y ( là�± p Gw�³ æ 1N � �

1G&^Û � � ^ û ö1Nç ï � � � F '� 

� � C Ñ 

1. � � û ` ê P Q O½ Ú N¦���� � 
2.ljxN � O # � m o N Ù )� ���lP Q � | } å �#�G­l

� �C Ñ $ W �Û Ã 1� C û 1N7 Ð 1� 
3. � á À èµN Æ �Ì Í � 
4.3 ³ ~ � �� � � Nm <� 

ëì������E � ® H ¢ � tË 3-2�ê � 

Ë 3-2 ëì����� 

�  � �  � 
1. ò Ç 4 � 7 Ð O ­ � � 
2. ò Ë � � 9 û N ¤ � O � t� 
3. å ç Û Ì Í ¦Øú I Gr � Ñ � � 
4. í î ¦� i L �^ m è ø Otµ < â

ºò � - \ ] � @ �§ OÌ Q � 
5. ò l � � æ � t\o Õ O � � � 

1. | � Ì Í ¤ Ù k � t Ë � þ�= k @
3ù�V \ O � tí î G � e Ñ ,�,

- ^ _ I ' 
2. í î E ÖÐ k� � t ´ ç � G_ @ k

� � O Z [ � 
3.)ÇA 8O # � «¬ �� Ê Ë1Gø
á V Z [ � � ç è O® å � 
4.ëì�Ù ç � @ � j é tG _ ò de

µ ö 
 � O¦§ 4� Nxo � 



61 
 
 

â� � 9 Øëì�(Modified Delphi Method) 

     Murry and Hammonsû1995ü á 4 � X � � i j ¢ ý o p Gvwe � � � 9

Øëì�' � z, v �Ì Í @ ~ K ê G ë , Ñ ó � � 3¶ B 7 G�� � 9 d ëì

� $ � I d�Gº»� �� Ä 3 K ¤)Çù úG� Ê - ~ » H & ØÌ × ��)Ç

G � � tO . 0 G Ë « r ¹ F 73ùç c 1 Ì Í GNA º� �e � 9 Øëì�� 

 

    ' � 8Oëì�\G«è �� ORH & ØÌ Í k�Gv¢ l % � �� � z ù

úGlj� Ç 
 � � 
 ���È É � ± @ �� GÙ Ê Ë1 � ì ^ # G u " � d ¨

�� �#�Ny y G�� 8� � å z � 9 Øëì�(Modified Delphi Method)GÐ )

Ç á 
 )� ��­#�G' � ¸ O q c \< � Ë b 8å O � tG� � \ OÌ Í �

zE Ö i 2 G& » ^� ëì�O C Â N��� 

 

�� � - + ,ÖÝ �(AHP) 

(7) � - + ,ÖÝ ��� � 

    � - + ,ÖÝ �R Ð  Thomas L. Saaty j 1971 .�á �O7 £ � - ¦�Gç

<� � j^ û ö � ? vw��@ G ð ñ��O ë 
 k GÙ | � [ \ O tG�,

¼õ" + bc ûHierarchical StructureüG� f ð ñO<�£ £ � l 
 � ûPair wise 

ComparisonüG¸#Ð p 2 OE Ö¼õ 
 l � � ûComparison MatrixüG»n�¢

¿ § p ûEigenvectorüGv� ¢ ¿ § p Ê Ë + , - f ���ßV G¸�0 ¢ ¿ à

ûEigenvalueüGÏ » ð ö � 7 � l 
 � - �7 Ð 1è N Ö å GÛ»� \ ] OÌ Q

n �� ® O ë 
 G¤R' � t� Y OÌ Q k � n7 Ð 1�ûSaatyG1980ü 

 

(à) � - + ,ÖÝ ���� i ô   

    � - + ,ÖÝ �(AHP) O�� i ô R i j» E áG � - ¤ o O � ~ 1.¼c +

,�2.èö ( Ý (a~ - � l 
 � N # � ¦Å - � l 
 � )�3. v w k O7 Ð 1

ûSaatyG1982üG« E �� � 

1.¼õ" +  

    ¼c + ,,�� � # ª O� ���G& Ð j G ï [ D ò ó�` G­e � � E

jç ï $ W G�»Û � � ëì� ( Delphi Method)� � ó d í � ( Brainstorming ) 

¤ " + ç c � - � ( Hierarchical Structure Analysis )�¦Ø� ¼c Ûò O�� (»

� � G1996)�AHP â R Ï Ð �� + , ç c �\ ] Ì Q i 2 G» | ë 
 � �  t 2
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O d ¨GÙ $ i � O¦ØR� Ì Q ¤  t% � eáG + ,� $ k + Oe $ î � `

( Goal )�F à+ ea~ ( Criteria )�>F á " + O # � ¦Å  ( Alternatives )�«Ü3-1 

�ê � 

 

 

Ü 3-1 " + ÖÝ � - ��" + / <Ü 

 

    �G " + R Ð k K E r ¹ O² F 7+ ,Of G $ W a~ �� H õ1Gvë �

f G a~ 
 � Ù E 7+ O^� # � ¦Å GÙ \� - µ% ( Analytical Planning ) O

ÖÝ � £ H �7RÛz1Oµ%ÖÝ  ( Forward Process )GRë�³ O = H � � �

ö³ 
 ¤ = kO . 0 ²�7e3 î Øµ%ÖÝ  ( Backward Process )GR   o H ö

O� ` � � %�� �O³ 
 ¤ = kO . 0  (Saaty & FormanG1996 )�ë o  

Saaty(1990) O ª �G p 7G + ,OÑ�^ D é E æ G G�eÇ
 � Ñ� é E æ G

,Gï { ' ð 
 E Ö\Õ _ �0 ^7 Ð 1G» Ð j Z [ f Ñ�OßV G � v Z [

ë 
 � 

2. � l 
 � ­µ Ñ ßV  

    � " S ç<R� zf + , - > f ��- O� l 
 � G­µ Ñ � Ù � lßV G

» E J  AHP O ð ñ  å >µ Ñ f + ,��- ßV @ » Ñ � �  

    AHP O ð ñ  å  ' � zf ��- O£ £ 
 � ,GAHP ��� Oi 8 ð ñ  

å R Ð � * Ñ � ð 
  ( Verbal judgments ranking ) v� G© ª Â��V <Ã�Âï

V <Ã�Â Á V <Ã�Â ? V <Ã�Â� eV <Ã²NÙ � l� �0 � à  å  ( Numerical 

judgments ) e ( 1�3�5�7�9 )G> ý jÙ \O ð ñ � à ( 2�4�6�8 )GÙ ½

Õ ð � « E Ë 3-3� 

� `  
Goal 

a~ 1 
Criterion 

a~ 2 
Criterion 

a~ 3 
Criterion 

1 2 3 4 1 2 3 1 2 3 4 
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Ë 3-3 AHP ð ñ  å N!� 

ð ñ  å  ö X ! � 

1 
Equal Importance  
��V < £ G ������OV <1G­� � V < 

3 
Moderate Importance  
ï V < 

  o #�> $ W G|eÙ \7G �� � �7G

ïeV < 

5 
Essential or strong 
Á V <   o #�> $ W G è ò ó § À T [ 7�� 

7 
Very strong Importance 
� V < = H é ê Y v ó § À T [ 7�� 

9 
Extreme Importance 
( lV < 

� û ö} o G'£ � 
 � E G[ 7��� eV

< 
2�4�6�
8 

Intermediate Values 
� ô  å O ð ñ à m < ð ñ à, 

 

3.µ Ñ f + ,��- ßV   

    'µ Ñ ��OßV ,© ª �áG . 0 G � � « E �  

A.¼õ� l 
 � �   

    <¼õ� l 
 � � � G¾ g<ñ � <�- � lOV <1GÊ ËV <1O � à

� � e1G2G3G4G5G6G7G8G9­ k l O õ � 1/2G1/3G1/4G1/5G1/6G1/7G

1/8G1/9Gv' 
 � � � k �á 3 ? O Ò � GR�<- � lV <1OàGv E z Ò

~ Rk l O õ � G E � J R7G � l 
 � � � � 

 

 

 

<� A B C 

A 1 2 3 

B 1/2 1 4 

C 1/3 1/4 1 

    

 � H � � �á H 1·� 
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a. Ù l 3 ¦ ef �� � å O 
 � �»e 1� 

b. � � \ aij àGËê  Ai ��N Aj ��O� lV <1GÇ aij à ê

� ,GËê  Ai � lj Aj OV <1ê � � 

c.l 3 ¦ à`e õ � Gº aij=1/ajiG�»� 7 � l 
 � � � » � e9 õ

� � �  ( positive reciprocal matrix ) (»� � G 1996)�� � « E �ê �  

 
B.µ Ñ ¢ ¿ à (eigen-value ) >¢ ¿ § p  ( eigen-vector )  

    Ð j� � � e7 9 õ � � �  (n*n )G  o  Perron-Frobenius ö�Ûñ � 7 � �

½�7G ¢ ¿ àe Y D GÙ ö t e D G�»� ã 7Y D � ¢ ¿ àe $ � ¢ ¿ à ÷

max Ù àe nGÙ �l� � ¢ ¿ § p e w (»� � G1996²ø § �&Æ > � G1989)�

$ F � � 7¢ ¿ § p  w ` a 2 F ÛÇ f ���ßV �� � 7¦� � � Û � � z§

p ° t à` a 2 �u ° t à` a 2 �u § p ® ¬ ° t àO` a 2 Ñ �ßV (PutrusG

1992²Zavbi & DuhovnikG1996)� 

 

C.7 Ð 1í ö  

a.7 Ð 14` (Consistence IndexG CI)�  

    Ç aij d Õ p O	h,G÷max u ø " �d Õ p Oã 	G�� ë 
 � ³ F $

W R Ý �7 Ð 1GÛ � 7 Ð 14` � ð p (Boucher & GogusG 1997²Zavbi & 

DuhovnikG1996)� 

    Ç C.I. =0 Ëê ³ F $ W }��7 Ð 1Gv C.I. >0 ~ Ëê ³ F $ W ^7 Ð �

Saaty |e C.I. < 0.1 eÛ Õ ¡ O À Â �  

 

b.7 Ð 1
 �(Consistence RatioGCR)�  

      o  Oak Ridge National Laboratory & Wharton School � zO� � GP ð ñ  

C.I.=
1

max

−

−

n

nλ  
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å 1-9 ��0O9õà��G' ^ �O" �E��0O7Ð14`� e " � 14

`(Random Index; R.I.)GtË 3-4�  

     

    '� � " �O��EC.I.àNR.I.àO 
 BG� e7Ð1
 BC.R. (Consistency 

Ratio) º� Ø C.R.<0.1 ,G~��O7Ð1Ö å�ï � �� 

Ë 3-4 " � 4`Ë 

" � 1 2 3 4 5 6 7 8 
R.I. 0.00 0.00 0.58 0.90 1.12 1.24 1.32 1.41 
" � 9 10 11 12 13 14 15 - 
R.I. 1.45 1.49 1.51 1.48 1.56 1.57 1.58 - 

     

     �³' � - µ Ñ ß V Û � � 
 � n æ ] ) Ç # � Ã(Expert Choice) � zµ Ñ �

^ E ' Expert Choice \GÙ7Ð1 o � R » IR àËê ^ 7Ð
 � (Inconsistency 

RatioG IR)GÙ ë W à ´ » ^ é E  0.1 e % (Saaty & FormanG1996)�  

 

4.µ Ñ � æ ß V   

    ³ � �C.I.NC.R. R 4 � 7�l 
 � ��O7Ð1 Ö åGl j � æ " +�7Ð

1 Ö åR »C.R.H.(Consistency Ratio of the Hierarchy)ËêGÇC.R.H ì j 0.1,GË

ê'Û « @ O � ö ½(SaatyG1980)� 

u Ø «E� 

 

 

 

    7Ð14`(C.I.H) =ù(+, O� g §p )ú ( p + ,  C.I.) +, " � 4`

(R.I.H)=ù( p +, O� g §p)ú ( p +,  R.I.) f+, < �- Oß V µ Ñ FGV �

z� æ +, ß V Oµ Ñ �$ Fë f � Ê ¦Å Oß V G» ë ö $ î �`O $ s ¦Å � 

 

���� � � A B  

Ý�Ì Íèµ 

    8�� èµÕ Ö NÌ Í . 0 «Ü 3-2�êG!�«E: 

C.R.=
..
..

IR
IC
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Ü 3-2 �� èµN . 0 � - Ü 

ã��� A 8 # ö 

    i j ³ � $ W ³áEG8�� � Ð �) Ç'F7 " S ) Çø 	 ù ú l ÎO #

öG g »�������� � � �¦��Ê Ë[�O�ï) Ç � e A 8l ÎG�

Ç ) Çl O ­ � G¼õðñ a ~N× Ø GF � � ��9Ø ëì �(Modified Delphi 

Method)N+� � - �(AHP)�G~ Ã � »á� ó ïO) Ç � e A 8l ÎG÷ � ï

O û ü ^ �O) � ï�Go p ^ � " +( © ª ! +�� æ ï­i +��ù < â o r

ï)G¸ P ) ÇO�t� z ý þ � � - N � � G»¼õ� 	 
�� 
 � � �ðñ4

`½Ú � 

Ì Í) Ç # öi 8È ö Ë«E: 
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Ë 3-5 Ì Í) Ç # öi 8È ö Ë 

{ �  u [  
F7~ Ì Í 
( ) Çù ú z ç

cØ Ì Í) 

Fà�á~ Ì Í 
(Modified Delphi 
Method í î Ì

Í) 

Fâ~ Ì Í(AHP
í î Ì Í) 

2 � � �  1 � � � m #�

(D) 
1 � � � m #�

N) Ç7� 
1 � � � m #�

N) Ç7� 
_ � ; < u [   ) Ç3� ) Ç3� 
� � 
 § (�) u [   ) Ç1� ) Ç1� 
� I 
 � u [   ) Ç1� ) Ç1� 

�� )

Ç 

� Ï 0 < (�) u [   ) Ç1� ) Ç1� 
�¦)

Ç 
Ä ³ Ò � æ m h  � = � ^ U (E) 

� = � ^ U  
N) Ç5� 

� = � ^ U  
N) Ç5� 

� V ; < � � ¨ � ó 5 6 (F) ¨ � ó  5 6  ¨ � ó  5 6  
\ � � �  ) Ç1� ) Ç1� 

�Y )

Ç 
¡ Ú � �  ) Ç1� ) Ç1� 
È Ç ; <  
K Ì u [  

� � �  m #�
(C) 

� � �  m #�
N) Ç2� 

� � �  m #�
N) Ç2� �� Ò

� ) Ç �� �� r ¹  
i ' ø 

 ) Ç2� ) Ç2� 

� > �  m #�
(A) 

¼ � � } u [  
) 	 Ç  � } ð

�(B) 

� > �  m #� 
) 	 Ç  � } ð

� 
N) Ç1� 

� > �  m #� 
) 	 Ç � } ð� 
N) Ç1� 

� } )

Ç 

TTQS&ISO  t   ) Ç2� ) Ç2� 
; �þ � 5 Î  
� � h  

 ) Ç1� ) Ç1� 

# Ó Ò þ � h   ) Ç1� ) Ç1� 
# Ó Ò > ^ h   ) Ç1� ) Ç1� 
# Ó Ò @ þ  
� � Î � � Æ  

 ) Ç2� ) Ç2� 
Ù k )

Ç 

, 
 � 
 � u ø s

Õ N
��  
� �\[  

 ) Ç1� ) Ç1� 

ùµ  6� 39� 39� 

 

x�Ì Ír & N í î !� 

'Ì Í ç D Û r FG» 
 � � z 3 I ¤ � ¶ G d ¨ Ì Í × D � �G¸ n , Û G»

| Ì Í3¶ BOá! G_ @ �� �a û 1���â~ ) Ç Ì Í í î O�~N�OG

��«�(Ë 3-6) 
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Ë 3-6 â~ Ì Íèµ!� 

 èµ�~ èµ�O 3¶ B 

F7~ Ì Í 
( ) Çù ú z

ç cØ Ì Í) 

 o � �� Ä �

�G? �� Ñ c�á

� Ñ 4`4`� 
»�� Ñ c�á�

Ñ 4` n i 84`

bcG ¿ n ) Ç�

t� 

n �6� ) Ç� � l

� 	 
�� 
 � �

�c��̂ � ö X N

ðñ Ñ �4`O ª

�� 

Û � 6ØG#£ ~ K ê í î  

Fà~ Ì Í 
(�9Ø ëì

� - ~í î

Ì Í) 

 o F7~ Ì ÍG�

ù� æ @ � ) Ç l


�� 
 � � ��

	 �� 4`O ª �� 

n �47� ) Ç� �

ª �G¼c� 	 
�

� 
 � � ��� �

� ��4`� 
 o �Ñ ç èèµ

Fá~ Ì Í� 

í î ÷ -  
2012/2/29~2012/3/20 
Û � 47ØG3¶ 39Ø3¶

B82%  

Fá~ Ì Í 
(�9Ø ëì

�à~í î

Ì Í) 

 o Fà~ Ì ÍG¢

l % � � �Oðñ

Ñ �Gd $ Fû | N

�ù) Ç l 
��


 � � �� 	 4`

O ª �� 

û õ) Ç - �t �

#� j 7Ðwb V

< 1� ­ � G»¼c

� 	 
�� 
 � �

��� �� ��b

cN4`� 
 o �Ñ ç èèµ

Fâ~ Ì Í� 

í î ÷ -  
2012/3/20~2012/3/25 
Û � 47ØG3¶ 39Ø3¶

Bb82% 

Fâ~ Ì Í 
(AHP í î Ì

Í) 

» � - +, Ö Ý�

Ô u f+, bcÑ

�� 

n �fÑ èµ4`

O� l ß V à� 
( u èµ4`� g

{ Ý� 

í î ÷ -  
2012/3/25~2012/4/18 
Û � 47ØG3¶ 39ØG3

¶ Bb82% 
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)5+� " # 6 7 8 9  

    8 Þ ç < R ¢l 8�� � n OÌ Í í î � z��N � - G½ Õ ­ � eà � "

SGF7 " S»� Ä �� �G ø 	 ù ú �G�9Ø ëì �e� � � 	 
�� 
 �

� � t �� ��� ��� ê �GFà " S~»+, Ö Ý � - �(AHP)e � - þ

�Gn � � � � 	 
�� 
 � � ��� �� ���� g { Ý��8 Þ ­ � ár �

� Á � �G!�«E 

 

�� �� # $ C D � � � � � � � 3 4 5 6 7 8 + E F  

Ý�) Çù ú í î Ì Í � -  

     8�� #Ð � Ä À Á � � � �� � N) Ç ª �FG- � ­ µ� � c��á�

� 4`G Ù ç < � Ä ë o N�� �� ��G»Â z ç cØ Ã ù ú � · ¢l  ��

) Ç� z ù ú GV �'j � � � 	 
�� 
 � � ��� 4`�bc¼õG « @ ù

� á � bcc�N4`< ��¼PG# � - ù ú ç èFG�Ç ) Çl O ­ � G8

�� � ç è � �W ) Çù ú �t � m Ë X ²L  o ù ú ç è¸ Á ù� Ä È ö G¼

õðñ a ~N¼c× Ø G � v� Ç � Ñ c�à�â Ñ 4`GÙ ç < �� �� ��

ö X N) Çù ú �9!�«Ë 4-1GË 4-2G¸# � �FG«Ü 4-1�êG� � !

�«E� 

Ë 4-1 ) Çù ú �t(� Ñ c�&½Ú ) � m Ë 

4 ` � � c�ö X  

A]µ¶�� 
4 Z [ � æ µ¶g h ��� � § G�ÛÚ § 
�� 
 � g h µ¶

½ Õ û õGò Ý u ç ­ � # � � �#$ 
� m n G»­�®¼õ

y 'N� � 
 � æ  � = � òó� �  

B]èµ�� 
4¼õ
�� 
 � µ¶� t 2 èµ� § G÷ ò�® H ¹ l k u

« [\ $ � �`�l E u « G ï
 � �®�
 � æ  zh ¦Å � 
 
C]Bz�� 
 

4 Z [  t � = Bz���� � § GÛÏ Ð � ò1d�  t » è

2 
�� 
 � µ¶Bz � = å�
 � , Û N� �� t 2 Ö å� 

 
D]&'Nã

ä�� 
 

4 t � d�& ü p � Nãä�V < Z [ � § GÛÏ Ð &'O �

�G� � ãä
 � � �E Ö O ç · �®G� À Ù �
 � ¦Å G­

,r y ¸ � 
 9 � Û  

E]�èN�
®�� 

4� � 
 � � � = k �è®¯ ��� � § GÙÛ | j [\ = k z

e­�® Ã � ���± pG¸l � � ¦Å ��� �0 ã ®  
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È ö � � �8�� �� 

    «k e�G c����!�N þ X GÙE­ á� Ñ § ��m ê �G� � l )

Çù ú í î Ì Íç èG n 7!�� 

 

Ë 4-2 ) Çù ú �t(á� Ñ 4`&½Ú ) � m Ë 

�

�

c

� 

Ô4`�

� 
Ô 4 ` ! � 

�9ç è!� 
( � ð Ê Õ �tË3-5) 

A-1 
� û �³


N�` 

[\ è í Ù� � � � N$ � 
� ,G��


 � 
� o p'½G»¼õ­¹ H [\ �

`�¦§­Ù½ � Ò q c �s Z O� u 1

N7Ð1G�ë o 8å OòóNm n Gá


� æ �Û± p�Ûb��� � �1N,

- ei a (SMART)O
 � � �³ 
­�

`
½ Ò ��GÙÛá
 < � OÈ:N¦

§G¸9Ø l ½ � Ò f s G» � h 
 � �

� t ­b�� � [\ #$ �`�r ¹

N = k  

D � ð �t: 
 � 
�

N#$ �` N0� û

�³ 
N�`0G ��

V \ 1G¼PÛ��£

G < �ùe7G G¸Û

»j !�\ è 2 � �<

� 
 
ç è: � � A-6 
 � 
�

N#$ �`4`Gs 	

�A-14 G̀ùsÔö X

!�« � (# z �»k

) Ç��) 

A-2 
! " �ì

� Ní î  

= H � �� $ ! ç � º ! " � �" +�

è] ��| R � � � æ �m n G¼õ[\

� � Ö ¡ »­ µ õ� � � � s Z ��

`�`O > ¦Å G¸ Ö E < � 6 ß �xN

­& ü GÓ � 7G ò ª ��� ð þ � ób

�[\ �`� q c  

ç è:#º�4` 
(# z �»k ) Ç��) 

A 
µ

¶

�

� 
 

A-3 � Y È
� � í W

ùd 
 

[\ �ö÷ å ¨ 
�� 
 � � �� � N

Ù k ¸N� �ïð ¼õ � T ` h Gº,¸

s Z = R �� Ò È� ¼ [\ � � «� 
1. ³ ´ È� � 
Û � �«# Ó Ò þ � h 
 � 
�� g h

µ¶�Ä ³ Ò � æ m h º f� æ h �# Ó

Ò `a í � h �# Ó Ò > ^ h �; �þ �

5 Î � � h � � ��AEO � �È:¤ �

ZG© � Å � � ç À � f � � ô � � � 
2. 2 - K Ì È� �« ¼ � > H � } � cG

È Ç ; < K Ì u [ G�� �� r ¹ i '

øGF � �ï , q q c � �� ø� È:¤

� Z 

ç è:#º�4` 
(# z �»k ) Ç��) 
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A-4 
) Å ,Ö

�
 %  

) Å ,Ö � % �Õ � ¸èö� g { Ý 4

. g h Gw�o pòJ K # Ó ®¯ ­g h

®B� = k ¦Å � 

ç è:#º�4` 
(# z �»k ) Ç��) 

A-5 
g h [\

N� �Ê

Ë� s Ç

# � 

= H � �� $ ! ç � �4�7 ! " � �

� 
 � �Ê ËG¸ � � � ��ð [�g h

[\ � ! g h [\ ^ @ Ù k 	 
 � Z [ G

© ª ì [�ð O# � �òó­ R Ý � Ç <

� O6 ß � G& � � 	 [\ O
 � � � 

t �� æ èµ�¥ (�� D 2 ­� �ã

ä� 

ç è: � � �4` 
(# z �»k ) Ç��) 

A-6 

 � 
�

N#$ �

`ç ù 

[\ è í Ù� � � � N$ � 
� ,G��


 � 
� o p'½G»¼õ[\ �`�¦

§­Ù½ � Ò q c �s Z O� u 1N7

Ð1G � vb�[\ #$ ��` 

ç è: � � �4` 
(# z �»k ) Ç��) 

B-1 
ü ý ðñ

­� �¦

Å �
 %  

[\ �± pÙ$ � O ¢ · N � × Gl [\

O
 � � � N
 � � � � z� �û | N

ðñG�ü ý ðñN� �¦� � o pC D

�Ûò1N��OFèG­l � < O� �

'�N c � Ù k G¼õ¸¥ � Ö Ý 

ç è:#º�4` 
(# z �»k ) Ç��) 

B-2 
� ð xN

­ s D *

È �å 

[\ f Ò Ê Å � � Ê Ë( © ª Ä Z�$ �

­� �ì E Ò Ê ²© � & ^ ` j ' � dk


�� � � Ò Ê )�� �" + l ð þ � å

d x N w � O¦Ø ¸ O % ïð O? � G�

� ð ò ª | ñ ­xNg h GV zÙ < ò�

�'[\ | ¯ k ­ � ¥ � ­g z  

ç è:#º�4` 
(# z �»k ) Ç��) 

 
B 
è

µ

�

� 

 
B-3 
þ d[\

­ß 	 �

Y öN �

� 
 

 
 
 
[\ �û #  t j ÷ - ¼õg h ÷ ­F

� � � ãä¥ ( ÷ Gò J f� ò¤� Ò Ê

- O 3 4 � 	 
 ­( ß G� � Y öN �

�G¸NÙ
 � � �³ 
�`O­¦Å ò

b�7ÐG»67 Ò Ê 2 ú G{ | b� u

[ O�` 
 

B� ð �t:/ g h [\
N� �Ê Ë� s Ç#

�0N0 þ d[\ ­ß

	 �Y öN � �0��

V \ 1G¼PÛ��£

G < �ùe7G G � 	

èµ��� 
 � _ Ç� 
 
ç è: � � A-5 g h [\
N� �Ê Ë� s Ç#

�Gs 	 �B-34`Gù
sÔö X « �  
(# z �»k ) Ç��) 
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B-4 
� ùPDCA
­ = ZÕ

Ö ��ö 

[\ � d ¨ 8å Oòó­È� ` �GÛë

o Ù8å �� � � 2 �[\ bc�� ��

ò�� ç �� Z 9 h � ¢ 1­K � �| R

� þ � æ �m n � GÁ ù
 � `a �fÑ

< n Ñ �G � 	 Ù� ZÕ Ö � = Zd� �

³ 
�Ö Ý­ð þ �þ d � Ô G¸Ï Ð ¼

õ�� D 2 �= k �¥ � � E Ö � §­�

�Ü q ûP-D-C-Aü�g zG s Z = � 


� PQ �ù � � � = Z�\G� � ãäÙ


 � � � t N`a �< n G­�b�ç

è� � ù1 

 
ç è:#º�4` 
(# z �»k ) Ç��) 

B-5 

 � Þ È

� ��¼

õ 

eb�[\ �³ 
N�`G[\ �á
 s

Ç� � Ñ �ïó�s óGÈ: þ � � � �
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    8��  o ³~ ) Çù ú Ì Í� � # � � Ñ c�à�â Ñ 4`�� �� �

�GÔ � �Â�9Ø ëì �Ãz ç cØ Ì ÍG ­ � z2~ Ì Í K ê í î G¾ ~í î

q á
 H & 1 " �
) Ç Å < ��9Ì ÍOQ �Ná � ¼P�ð� ¦Ø å 1 � ¢

æ � åpËG»° t�(M)�³25%â� ��(Q1)­`a �(SD)Gde4`�ã

N Ý Oë o GQ Ñ � � N Ý O`a � m �,o pá � GºÇÂMe $ 7 ° tàÃw

ÂSD#1.0Ã,GÂQ1$4.0Ã,G~��4` � � G l �Ë) Ç�t � b ! å7

ÐG~#º ! Q Ñ O F 'Gë k � `a �� 
 � l ÎN 
 � 4`Ñ �FG ? �8

�� $ î O� � � 	 
�� 
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Ý�F7~Â�9Ø ëì �Ã í î Ì Í ( ð t÷ Û à) 

    #F7~Â�9Ø ëì �Ã í î Ì Ít µç èG1.µ¶c�- m ° t(M)àe

6.08Gm ° t(Q1)àe6Gm ° t(SD)àe0.93Y� ùð $ i a G�� $ 7 ° tà4

`Ñ �ÂA-3 � Y È� � í W ùdÃ� ! Q Ñ � » � � G2.èµ��- m ° t(M)à

e5.92G m ° t(Q1)àe5.6G m ° t(SD)àe1.03G� m ° t(SD)N $ 7 ° tà

4`Ñ �ÂB-5 
 � Þ È� ��¼õÃYSD$1G~W e) Ç�t � b7Ð1G�

#º4` V í î 7~G3.Bz��- m ° t(M)àe5.96Gm ° t(Q1)àe5.4Gm °

t(SD)àe0.98 � ùð $ i a G & $ 7 ° tà4`Ñ �ÂC-4 � � m Ä �ùdÃY

SD$1G ~W e) Ç�t � b7Ð1G�#º4` V í î 7~G4.&'Nãä�

�- m ° t(M)àe6.15 m ° t(Q1)àe5.8G m ° t(SD)àe0.95Y� ùð $ i a G

�� $ 7 ° tà4`Ñ �ÂD-4Fá¦ � } ðñ�ãäÃ� ! Q Ñ � » � � 5.�è

N�®c�- m ° t(M)àe5.84G m ° t(Q1)àe5.2G m ° t(SD)àe1.21G�

m ° t(SD)N $ 7 ° tà4`Ñ �ÂE-1 > H u ³ ­> ½� � � � # ÃYSD$1G ~

W e) Ç�t � b7Ð1G�#º4` V í î 7~G�~í î � � � Ñ c�à�

â Ñ 4`G� - ç è� Ï » ? �F � Fà~Â�9Ø ëì �Ãí î Ì ÍÌ Íi a G

»E� � ë Ý J f+� % y ) Ç�ð l Ì ÍO ª �N�tG¸¢l Ù�t� z �

���9N!�� 
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Ë 4-3 F7~Â�9Ø ëì �Ã í î Ì Íç è(à�â4`) � - Ë 

c

� 
��� �� �� 

) Ç

�t 
° t

� 
`a

� 
Q1 

�9!�

ç è 
A-1� û �³ 
N�` " 6.22 0.99 6  
A-2 ! " �ì � Ní î  " 6.68 0.91 7  

A-3 � Y È� � í W ùd " 5.56 0.9 5 � �  
A-4 ) Å ,Ö �
 %  " 5.85 0.91 6  

�
�

�
�

 

m ° t  6.08 0.93 6  
B-1 ü ý ðñ­� �¦Å �
 %  " 6.41 0.95 6  

B-2 � ð xN­ s D * È �å " 5.68 0.99 5  
B-3 þ d[\ ­ß 	 �Y öN � � " 6 0.97 6  
B-4 � ùPDCA­ = H Õ Ö ��ö " 6 0.95 6  

B-5 
 � Þ È� ��¼õ " 5.49 1.31 5  

�
�

�
�

 

m ° t  5.92 1.03 5.6  
C-1 ü ý � �þ ���® � � " 6.18 0.94 6  

C-2ö÷ øP�ùdNú I � ��û õ " 6 0.95 5  
C-3 � � C � a ��� 	 ­ 
 ��� � " 5.95 1.02 5  

C-4 � � m Ä �ùd " 5.69 1.1 5  
C-5ïð | ñ Nòói ô �¼õ " 5.97 0.9 6  

�
�

�
�

 

m ° t  5.96 0.98 5.4  
D-1 � �� î �ö÷ ðñ " 6.07 0.95 6  

D-2 
 � �®4`­& � ¦Ø � µ ö " 6.19 0.99 6  
D-3½ Ò ^ U N � L � f �  " 6.36 1.06 6  
D-4Fá¦ � } ðñ�ãä " 5.76 0.93 5 � �  

D-5 h 9N � Û � Æ � " 6.38 0.82 6  
�

	



�
�

�
�

 m ° t  6.15 0.95 5.8  
E-1 > H u ³ ­> ½� � � � #  " 5.63 1.33 5  

E-2 � � ? Î�á� " 5.88 1.02 5  
E-3 K � � �N Ì Í �� � " 5.8 1.2 5  

E-4 � � æ · N� � m a � _ �  " 5.78 1.21 5  
E-5½ � Ò ü ý �'� " 6.1 1.28 6  



�



�

�
�

�
 m ° t  5.84 1.21 5.2  

 

ã�Fà~ Â�9Ø ëì �Ã í î Ì Íû ð t÷ Û áü 

    Fà~ Ì Í í î ³ V ~N) Ç ú I � � í î 4`Nö X FG'È ö � - ¦

�G�~fc�4`(SD)àGÙ � - ç èY � b7Ð1G�~ � µ¶c�­&'

Nãäc�� n 4` í �� G� � � �F7~í î 4`GÙ� ��o ½ deï "

xo GvÙ k c�Y ë ð $ i a # �Ù�� �� �� $ 7 (M)4`G¸� ! Q Ñ �

» � � G�~ Ì Ít µ4` � � Ñ � © ª 1.èµc�-�Ù�� �� �� $ 7 ° t
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à4`Ñ �ÂB-5 
 � Þ È� ��¼õÃ(M)àe5.59G(Q1)àe5G(SD)àe0.63G

w7 j c� m ° t�à5.88G�� ! Q Ñ � »� � G2.Bzc�-�Ù�� �� ��

$ 7 ° tà4`Ñ �ÂC-4 � � m Ä �ùdÃ(M)àe5.46G(Q1)àe5G(SD)àe

0.71Gw7 j c� m ° t�à5.87�� ! Q Ñ � » � � .3.�èN�®c�-�Ù��

�� �� $ 7 ° tà4`Ñ �ÂC-4 � � m Ä �ùdÃ(M)àe5.7G(Q1)àe5G (SD)

àe0.69Gw7 j c� m ° t�à5.97�� ! Q Ñ � » � � G�~e $ F3ùÂ�

9Ø ëì �ÃÌ Í í î ­ �Ç � � c�� ó Ñ 4`G � v ? �F � � l ß V bc

N4`Ì Íi a  
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Ë 4-4 Fà~Â�9Ø ëì �Ã í î Ì Íç è(à�à4`) � - Ë 

c� ��� �� �� 
) Ç

�t 
° t

� 
`a

� 
Q1 

�9!

� ç è 
A-1� û �³ 
N�` " 6.15 0.65 6  
A-2 ! " �ì � Ní î  " 6.17 0.67 6  
A-3 ) Å ,Ö �
 %  " 6.1 0.66 6  

�
�

�
�

 

m ° t  6.14 0.66 6  
B-1 ü ý ðñ­� �¦Å �
 %  " 6.22 0.52 6  
B-2 � ð xN­ s D * È �å " 5.66 0.57 5  
B-3 þ d[\ ­ß 	 �Y öN � � " 5.98 0.52 6  
B-4 � ùPDCA­ = H Õ Ö ��ö " 5.95 0.44 6  
B-5 
 � Þ È� ��¼õ " 5.59 0.63 5 � �  

�
�

�
�

 

m ° t  5.88 0.54 5.6  

C-1 ü ý � �þ ���® � � " 6.27 0.5 6  
C-2ö÷ øP�ùdNú I � ��û õ " 5.76 0.62 5  
C-3 � � C � a ��� 	 ­ 
 ��� � " 5.71 0.64 6  
C-4 � � m Ä �ùd " 5.46 0.71 5 � �  
C-5ïð | ñ Nòói ô �¼õ " 6.17 0.54 6  

�
�

�
�

 

m ° t  5.87 0.6 5.6  

D-1 � �� î �ö÷ ðñ " 5.46 0.74 5  
D-2 
 � �®4`­& � ¦Ø � µ ö " 5.49 0.75 5  
D-3½ Ò ^ U N � L � f �  " 5.9 0.62 6  
D-4 h 9N � Û � Æ � " 6.02 0.65 6  

�
	



�

�
�

�
 m ° t  5.72 0.69 5.5  

E-1 > H u ³ ­> ½� � � � #  " 5.93 0.69 5  
E-2 � � ? Î�á� " 6.03 0.62 6  
E-3 K � � �N Ì Í �� � " 5.9 0.74 5  
E-4 � � æ · N� � m a � _ �  " 5.7 0.69 5 � �  
E-5½ � Ò ü ý �'� " 6.3 0.61 6  



�



�

�
�

�
 m ° t  5.97 0.67 5.4  

 

x�F7�à~Â�9Ø ëì �Ã í î Ì Íç è � - Ë 

    ë o F7�àr ­ £ ~Â�9Ø ëì �ÃÌ Í í î ç è � - Gr y ð � 4`

NÑ ��`a ��â� ��� O ì �� � �wFà~ ° tàN`a � q � F7~

í î á�GËê �9Ø ëì �) Ç - �t � #� j 7Ðwb V < 1� ­ � GtË 

4-4G#£ ~�9Ø ëì ��tí î FG� � � b7Ð1Gv� b V < 1`a à(f

c� $ 7 ° tà4`)� � � Q Ñ ­ � Ñ G� b­ � �� � c�­� ó Ñ 4`G�
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? �Fá~ � l ß V Ì Í 

 

Ü 4-1 
�� 
 � � ��� �� ��-�9Ø ëì �ç è � m Ü 

�� �� T U V W GAHPMN O P Q R S  

Ý�f+, � g §p�µ Ñ  ( ð t÷ Û â) 

    8�� ë o �9Ø ëì �£ ~ K ê í î � # � � Ñ c�� ó Ñ �� < �GF

� � � 	 


�� 
 � �

��� ��

�� 
(�c�,�
ó Ñ < �) 

C-Bz�� 

A-1 � û �³ 
N�` 

A-2 ! " �ì � Ní î  

A-3 � Y È� � í W ùd 

A-4 ) Å ,Ö �� %  

B-2 � ð xN­ s D * È �å 

B-3 þ d[\ Nß 	 �Y öN � � 

B-4 � ùPDCA­ = ZÕ Ö ��ö 

B-5 
 � Þ È� ��¼õ 

C-1 ü ý � �þ ���® � � 
C-2 ö÷ øP�ùdNú I � ��û õ 

C-3 � � C � a ��� 	 ­ 
 ��� � 

C-4 � � m Ä �ùd 

D-1 � �� î �ö÷ ðñ 

D-2 
 � �®4`N& � ¦Ø ��ö 

D-3 ½ Ò ^ U N � L � f �  

D-4 Fá¦ � } ðñ�ãä 

D-5 h 9N � Û � Æ � 

E-1 > H u ³ N> ½� � � � #  
E-2 � � ? Î�á� 

E-3 K � � �N Ì Í �� � 

E-4 ½ � Ò ü ý �'� 

E-5 � � æ · N� � m a � _ �  

A-µ¶�� 

 

B-èµ�� 

 

D- 
&'Nãä 
�� 

E- 
�èN�® 
�� 

B-1 ü ý ðñ­� �¦Å �
 %  

C-5 ïð | ñ Nòói ô �¼õ 
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� èµ AHP Ì ÍbcN4 �̀3¶ �Ì Í å � Expert Choice2000 n æ � - p �

) Ç�ð 
 ç è R Ý � ù7Ð1Gðp  å� e ó , G × × � 
 � � & £ å ðñ

a ~F ç ï × × �ð ¥ �� l V < Ö å�'È ö � - ð $ i a ¦�GÙ Î å� -

Ò ØG þ | �7Ð1
 B C.R.à( Ð 7Ð14`(C.I.)N " � 4`(I.R.) � Ç GSaaty

| e C.I.'0.1 e $ W ����� �O7Ð1GØ7Ð1
 BOà� j  0.1 ,G

v w k Ûò Ï l ~ á - (transitive law)G�V ~� zÌ Í í î � « ) ��®Ì Í» 

Excel n æ � � u Ø Ö E ® ¬ ° t��ù p � ) Ç� $ W àG»n �fa ~�� l

ß V GE Ö \7Ð1
 BG» ^ 7Ð1
 I.R.à(Inconsistency RatioGI.R.)ËêGÙ

ç è�à ´ m ì j ¤ � j 0.1GN Saaty�¼P� C.I.à ^ D � j ¤ � j  0.1 O`

a � �� 

 

 

ã�F7+, bc 

    Â� � � 	 
�� 
 � � ��� �� ��Ãºe8�� �Q �GÙ�,eb

c�F7+, �` 

 

x�Fà+, � g §pà�µ Ñ   

    #Â� � � 	 
�� 
 � � ��� �� ��Ãe8�� bc�F7+, �`G

! +, E�Fà+�� � � eÂµ¶��Ã�Âèµ��ÃÂBz��ÃÂ&'

Nãä��ÃÂ�èN�®��Ã� � Ñ c���«Ë 4-5G¸ë �+, ç c� �

� +, - � Z [ � þ � 

J ) Ç� ï ù�tv W G� � � 	 
�� 
 � � � t �� �� ��Fà+, ­

�Âµ¶��Ã�Âèµ��ÃÂBz��ÃÂ&'Nãä��ÃÂ�èN�®

��Ã� � Ñ ðñ < �Ùç è«Ë 4-5­Ü 4-2 é êGÙV < Ö å ë ÝeC]Bz

��(0.3056)GD]&'Nãä��(0.1986) A]µ¶��(0.1984) B]èµ��

(0.1613) E]�èN�®�� (0.1361)�  

    ÙC.I. � j  0.008GÙà ì j  0.1GËê�æ $ W �7Ð1²C.R. � j 0.0072G

Ùà ì j  0.1Gé ê��O7Ð1 Ö å C ï � �� 
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Ë 4-5 Fà+, c�Ñ E�� �� ��ðñ a ~�� $ 
 l ��N� g §p 

 
A] 
µ¶�

� 

B] 
èµ�

� 

C] 
Bz�

� 

D] 
&'N

ãä�

� 

E] 
�èN

�®�

� 

� g §

p 
V < 1

( Ý 

A]µ¶�� 1 1.5231 0.6396 1.0003 1.182 0.1984 3 
B]èµ�� 0.6565 1 0.5248 0.8498 1.4025 0.1613 4 
C]Bz�� 1.5636 1.9054 1 1.6868 2.0599 0.3056 1 

D]&'Nãä

�� 
0.9997 1.1768 0.5928 1 1.7015 0.1986 2 

E]�èN�®
�� 

0.846 0.713 0.4855 0.5877 1 0.1361 5 

L :5.032 CI :0.008 RI :1.12 CR :0.0072 
à�A]µ¶�� = 0.1984     
   B]èµ�� = 0.1613 
   C]Bz�� = 0.3056       
   D]&'Nãä�� = 0.1986 
   E]�èN�®�� = 0.1361 

 
Ü 4-2 Fà+c�Ñ E�� �� ��ðñ a ~�� g §p 

 

    Ð ç èÇ ñ G� 	 
�� 
 � � �� � N) Ç T U | eG«< �� � 	 
�

� 
 � � � t G¾ g < ¾ V Bz< �G u J R u [ 8å OBzóN#$ 9 h �

� � O� þ GÙ\ © � ü ý � �Nß 	 
 % Nïð | ñ Nú I O � = � � 7 Ñ R

Â&'Nãä��ÃG��� ç < R xo ISOü ý N
 � � � C Â Gº µ ö� û O


 � �®4`G¸� � � = ½ Ò ^ U G h 9 � Û N� � ãä 

 

é�Fá+, � g §pà�µ Ñ   

    Fá+, ç c\�� ó G ��Gë Ù � 1 � � ¶ � j Fà+, � � c��

����

� � � � 	 


� � � � � �

� � � � 
 �

� � � � 	 �

� � � � � �

�� � � � �

�� � � � �

�� � � � �

��� � � � � � �

�� ! � " # � �

����
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EG � � e: 

    Âµ¶Ã��Ñ E�� û �³ 
N�`G! " �ì � Ní î G) Å ,Ö �


% �  áG ��� 

    ÂèµÃ��Ñ E�ü ý ðñ­� �¦Å �
 % G� ð xN­ s D * È �åG 

þ d[\ ­ß 	 �Y öN � �G � ùPDCA t 2 d� Õ Ö ��ö�  âG ��� 

    ÂBzÃ��Ñ E�ü ý � �þ ���® � �Gö÷ øP�ùdNú I � �

�û õG � � C � a ��� 	 ­ 
 ��� �Gïð | ñ Nòói ô ��öâG �

�� 

    Â&'Nãä��Ã��Ñ E�� �� î �ö÷ ðñG
 � �®4`­& �

¦Ø � µ öG½ Ò ^ U N � L � f � G h 9N � Û � Æ �� GâG ��� 

    Â�èN�®��Ã��Ñ E�> H u ³ ­> ½� � � � # G� � ? Î�á

�GK � � �N Ì Í �� �G½ � Ò ü ý �'�� GâG ��� 

 

Fá+, � g §p�µ Ñ G � e�G Ò ØG»E� � !�� 

7�A]µ¶�� 

    'Âµ % Ã��Ñ EGÐ Ë 4-6�Ü 4-3 Û ª � Ù\A-2 ! " �ì � Ní î

(0.5196)eF7{ �²Fà{ �A-1 � û �³ 
N�`(0.3195)² $ FeA-3 ) Å

,Ö �
 %  =(0.1609)  

    ÙC.I. � j  0.0022GÙà ì j  0.1GËê�æ $ W �7Ð1²C.R. � j 0.0037G 

Ùà ì j  0.1Gé ê��O7Ð1 Ö å C ï � �� 

 

Ë 4-6 µ % Ñ E�� �� ��ðñ a ~�� $ 
 l ��N� g §p 

 A-1 � û �
³ 
N�` 

A-2 ! " �ì
� Ní î  

A-3 ) Å ,
Ö �
 %  

� g §p V < 1( Ý 

A-1 � û �³

N�` 

1 0.5752 2.1229 0.3195 2 

A-2 ! " �ì
� Ní î  

1.7386 1 3.0285 0.5196 1 

A-3 ) Å ,Ö
�
 %  

0.4711 0.3302 1 0.1609 3 

L : 3.0043 CI : 0.0022 RI : 0.58 CR : 0.0037 
à�A-1 � û �³ 
N�` = 0.3195 
   A-2 ! " �ì � Ní î  = 0.5196 
   A-3 ) Å ,Ö �
 %  = 0.1609 
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Ü 4-3 µ % Ñ E�� �� ��ðñ a ~�� g §p 

 

à�B]èµ�� 

    'ÂèµÃ��Ñ EGÐ Ë 4-7�Ü 4-4 Û ª � Ù\B-1 ü ý ðñ­� �¦

Å �
 %  (0.3675)eF7{ �²Fà{ �B-3 þ d[\ ­ß 	 �Y öN � �

(0.2599)²Fá{ �eB-4 � ùPDCA­ = H Õ Ö ��ö(0.1907)²$ FeB-2 � ð

xN­ s D * È �å (0.1819)�  

    ÙC.I. � j  0.0021GÙà ì j  0.1GËê�æ $ W �7Ð1²C.R. � j 0.0024G 

Ùà ì j  0.1Gé ê��O7Ð1 Ö å C ï � �� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

����

� � � � 	 


� � 
 � 	 �

� � � � � 	

� 
 � � � � � �

� � � � � � � �

� � � � � � �
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Ë 4-7 èµÑ E�� �� ��ðñ a ~�� $ 
 l ��N� g §p 

 
B-1 ü ý ð

ñ­� �¦

Å �
 %  

B-2 � ð x
N­ s D *

È �å 

B-3 þ d[
\ ­ß 	 �

Y öN � � 

B-4 � ù
PDCA­ =

H Õ Ö ��

ö 

� g §

p 

V <

1(

Ý 

B-1 ü ý ð

ñ­� �¦

Å �
 %  
1 1.8121 1.5133 2.0072 0.3675 1 

B-2 � ð x
N­ s D *

È �å 
0.5519 1 0.648 0.9191 0.1819 4 

B-3 þ d[
\ ­ß 	 �

Y öN � � 
0.6608 1.5433 1 1.3521 0.2599 2 

B-4 � ù
PDCA­ =

H Õ Ö ��

ö 

0.4982 1.088 0.7396 1 0.1907 3 

L : 4.0064 CI : 0.0021 RI :0.9 CR : 0.0024 
à�B-1 ü ý ðñ­� �¦Å �
 %  = 0.3675 
  B-2 � ð xN­ s D * È �å = 0.1819 
  B-3 þ d[\ ­ß 	 �Y öN � � = 0.2599 
  B-4 � ùPDCA­ = H Õ Ö ��ö = 0.1907 
 
 

Ü 4-4 èµÑ E�� �� ��ðñ a ~�� g §p 

 

á�C]Bz�� 

    'ÂBzÃ��Ñ EGÐ Ë 4-8�Ü 4-5GC-4 ïð | ñ Nòói ô �¼õ(0.2723)

eF7{ �²Fà{ �C-2 ö÷ øP�ùdNú I � ��û õ(0.2545)²Fá{ �

C-1 ü ý � �þ ���® � �(0.2416) ²$ FeC-3 � � C � a ��� 	 ­ 
 ��

� �(0.2316)�  

����

� � � � 	 


� � � � � 


� � � 
 
 


� � � 
 � 	

� � � � � � � � � � � �

� � � � � �  ! " � #

$ % & ' � ( ) � * + � , -

. / 0 1 2 3 � 4 5 6 7 � � +
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    ÙC.I.�j0.0042GÙà ìj 0.1GËê �æ $ W �7 Ð 1 ²C.R.�j0.0046G 

Ùà ìj 0.1Gé ê � � O 7 Ð 1 Ö å C ï � � � 

 

Ë 4-8 B z Ñ E�� � � � � ð ñ a ~ �� $ 
 l � � N� g § p 

 

C-1  
ü ý � �

þ �� �

® � � 

C-2  
ö ÷ ø

P�ùd N

ú I � �

�û õ 

C-3  
� � C �

a ��� 	

­ 
 � �

� �  

C-4  
ï ð | ñ

Nò ó i

ô �¼ õ 

� g § p 
V< 1 (

Ý 

C-1 ü ý � � þ
�� � ® � � 

1 1.081 0.917 0.8816 0.2416 3 

C-2 ö ÷ ø P�
ùd Nú I � �

�û õ 
0.9251 1 1.149 1.0179 0.2545 2 

C-3 � � C � a

��� 	 ­ 
 �

�� �  
1.0906 0.8704 1 0.7811 0.2723 4 

C-4 ï ð | ñ N
ò ó i ô �¼ õ 

1.1343 0.9824 1.2803 1 0.2723 1 

L : 4.0125 CI : 0.0042 RI :0.9 CR : 0.0046 
à�C-1 ü ý � � þ �� � ® � � = 0.2416 
  C-2 ö ÷ ø P�ùd Nú I � � �û õ = 0.2545 
  C-3 � � C � a ��� 	 ­ 
 � �� �  = 0.2316 
  C-4 ï ð | ñ Nò ó i ô �¼ õ = 0.2723 
 

Ü 4-5 B z Ñ E�� � � � � ð ñ a ~ � g § p 

 

â�D] & ' Nã ä � � 

    'Â & ' Nã ä � �Ã� �Ñ EGÐ Ë 4-9�Ü 4-6GÛ ª � D-3 ½ Ò ^ U N

�L�f�(0.2977) e F 7{�²F à{� e D-2 
 � � ® 4 ` ­ & � ¦ Ø � µ ö

����

� � � � 	 


� � � � � �

� � � � 	 


� � � 
 � �

� � � � � � � � � � �

� � � � �� �  ! " # $ � % &

' ( ) * + , �- . / 0 1 � � $

2 3 4 5  6 7 8 9 � : &
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(0.277)² F á{� e D-4 h 9 N � Û � Æ � (0.208)² $ F e D-1 � � � î �ö ÷

ð ñ(0.2173)�  

    ÙC.I.�j 0.0059GÙà ìj 0.1GËê �æ $ W �7 Ð 1 ²C.R.�j0.0065G 

Ùà ìj 0.1Gé ê � � O 7 Ð 1 Ö å C ï � � � 

 

Ë 4-9 & ' Nã ä Ñ E�� � � � � ð ñ a ~ �� $ 
 l � � N� g § p 

 
D-1 � �
� î �ö

÷ ð ñ 

D-2 
 �
� ® 4 `

­ & � ¦

Ø � µ ö  

D-3 ½ Ò

^ U N�

L�f� 

D-4 h 9
N � Û �

Æ �  
� g § p 

V< 1 (

Ý 

D-1 � �
� î �ö

÷ ð ñ 
1 0.9247 0.661 0.9703 0.2173 

 3 

D-2 
 �
� ® 4 `

­ & � ¦

Ø � µ ö  

1.0814 1 1.0375 1.3997 0.277 2 

D-3 ½ Ò

^ U N�

L�f� 
1.5128 0.9639 1 1.4519 0.2977 1 

D-4 h 9
N � Û �

Æ �  
1.0306 0.7144 0.6888 1 0.208 4 

L :4.0176 CI :0.0059 RI :0.9 CR :0.0065 
à�D-1 � � � î �ö ÷ ð ñ = 0.2173 
  D-2 
 � � ® 4 ` ­ & � ¦ Ø � µ ö  = 0.277 
  D-3 ½ Ò ^ U N�L�f� = 0.2977 
  D-4 h 9 N � Û � Æ �  = 0.208 
 

 
Ü 4-6 & ' Nã ä Ñ E�� � � � � ð ñ a ~ �� g § p 

����

������

�����

���� ��

�����

	 
 � � 
 � � � �

� � � � � � � � � � � 
 � �

� �  ! " # $ 
 % &

' ( " ) * 
 + 
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��E] � è N � ® � � 

    'Â� è Ã� �Ñ EGÐ Ë 4-10�Ü 4-7 Û ª � E-4 ½ � Ò ü ý � ' � (0.3451)

e F 7{�² F à{� e E-3 K � � � N Ì Í �� � (0.2755)² F á{� e E-2 �

� ? Î �á �(0.2101)² $ F e E-1 > H u ³ ­ > ½ � � � � #(0.1693)�  

    ÙC.I.�j 0.0025GÙà ìj 0.1GËê �æ $ W �7 Ð 1 ²C.R.�j0.0028G 

Ùà ìj 0.1Gé ê � � O 7 Ð 1 Ö å C ï � � � 

 

Ë 4-10 � è N � ® Ñ E�� � � � � ð ñ a ~ �� $ 
 l � � N� g § p 

 
E-1 > H u ³

­ > ½ � � �

� # 

E-2 ��
? Î �á

� 

E-3 K � �

� N Ì Í �

� �  

E-4 ½ � Ò

ü ý � ' �  
� g §

p 

V<

1 (

Ý 
E-1 > H u

³ ­ > ½ �

� � � # 
1 0.8192 0.5568 0.5309 0.1693 4 

E-2 �� ?

Î �á � 
1.2206 1 0.7543 0.63 0.2101 3 

E-3 K � �

� N Ì Í �

� �  
1.7959 1.3257 1 0.713 0.2755 

 2 

E-4 ½ � Ò

ü ý � ' �  
1.8837 1.5873 1.4025 1 0.3451 1 

L : 4.0076 CI : 0.0025 RI :0.9 CR : 0.0028 
à�E-1 > H u ³ ­ > ½ � � � � # = 0.1693 
    E-2 �� ? Î �á � = 0.2101 
    E-3 K � � � N Ì Í �� �  = 0.2755 
    E-4 ½ � Ò ü ý � ' �  = 0.3451 

 
Ü 4-7 � è N � ® Ñ E�� � � � � ð ñ a ~ �� g § p 

 

����

� � � � 	 


� � � � � �

� � � � 
 


� � 
 � 
 �

� � � � � � � � � � � �

� � � � � � �

 ! � " # $ % � & '

� ( ) * + � , -
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���� 0 X Y 1 Z [  

    ' F 7+ , Â�� � 	 
 � � 
 � � � �� � � � �Ã�EG � z f V< �

�� ï ù ð � G � � µ Ñ ÙßV¸ë ßV! 7 ( Ý � � � �� � 	 
 � � 
 � �

�  t �� � � � �� �G + , b cG� � µ Ñ ÙßVG«Ë 4-11G¸ë ßV!

7 ( ÝG«Ë 4-12�Ð Ë 4-11 ­ Ë 4-12 Û ª � �G + , b c\$ V< O � �G

º Z [ �� � 	 
 � � 
 � � � �� � � � �Gë ÙßV ( Ý � � e �  

 

Ý� F 7 � ¼ F � � Ò Ø �  

1. A-2 !" �ì � Ní î(ßV0.1031)²2. C-4 ï ð | ñ Nò ó i ô �¼ õ(ßV 

0.0832)²3. C-2 ö ÷ ø P�ùd Nú I � � �û õ(ßV 0.0778)²4. C-1 ü ý �

� þ �� � ® � �(ßV 0.0738)²5. C-3 � � C � a ��� 	 ­ 
 � �� � (ßV 

0.0708)²6. A-1 � û �³ 
N � ` (ßV0.0634)²7. B-1 ü ý ð ñ ­ � � ¦ Å �


%(ßV 0.0593)²8. D-3 ½ Ò ^ U N�L�f�(ßV0.0591)²9. D-2 
 � � ® 4

` ­ & � ¦ Ø � µ ö (ßV 0.055)²10. E-4 ½ � Ò ü ý � ' � (ßV 0.047)� 

 

ã� F �7 � ¼ F � ó � Ò Ø �  

11. D-1 � � � î �ö ÷ ð ñ(ßV 0.0432)²12. B-3 þ d [ \ ­ ß 	 �Y ö N �

�(ßV 0.0419)²13. D-4 h 9 N � Û � Æ � (ßV 0.0413)²14. E-3 K � � � N Ì

Í �� � (ßV0.0375)²15. A-3 ) Å , Ö �
%(ßV 0.0319)²16.B-4 � ùPDCA

­ = H Õ Ö �� ö (ßV0.0308)²17. B-2 � ð xN­ s D * È � å(ßV 0.0308)²

18. E-2 �� ? Î �á �(ßV0.0286)²19. E-1 > H u ³ ­ > ½ � � � � #(ßV 

0.023)� 
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Ë 4-11 �� � 	 
 � � 
 � � � �� � � � � ( Ý 
 �  

F 7+  F à+  

� { � �  ßV 
{

� 
CR Ñ � � �  ßV 

{

� 
CR 

C-4 ï ð | ñ Nò ó i ô �
¼ õ 

0.2723 1 

C-2 ö ÷ ø P�ùd Nú I �
� �û õ 

0.2545 2 

C-1 ü ý � � þ �� � ® �

� 
0.2416 3 

C-B z � � 0.3056 1 

C-3 � � C � a ��� 	 ­ 


� �� �  
0.2316 4 

0.0046 

D-3 ½ Ò ^ U N�L�f� 0.2977 1 
D-2 
 � � ® 4 ` ­ & � ¦

Ø � µ ö  
0.277 2 

D-1 � � � î �ö ÷ ð ñ 0.2173 3 

D- & ' Nã ä

� � 0.1986 2 

D-4 h 9 N � Û � Æ �  0.208 4 

0.0053 

A-2 !" �ì � Ní î 0.5196 1 
A-1 � û �³ 
N � `  0.3195 2 A- µ ¶ � � 0.1984 3 
A-3 ) Å , Ö �
% 0.1609 3 

0.0037 

B-1 ü ý ð ñ ­ � � ¦ Å �


% 
0.3675 1 

B-3 þ d [ \ ­ ß 	 �Y ö

N � � 
0.2599 2 

B-4 � ùPDCA­ = H Õ Ö �

� ö  
0.1907 3 

B- è µ � � 0.1613 4 

B-2 � ð xN­ s D * È �

å 
0.1819 4 

0.0024 

E-4 ½ � Ò ü ý � ' �  0.3451 1 
E-3 K � � � N Ì Í �� �  0.2755 2 
E-2 �� ? Î �á � 0.2101 3 

E- � è N � ®

� � 0.1361 5 

0.0072 

E-1 > H u ³ ­ > ½ � � � �

# 
0.1693 4 

0.0028 
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Ë 4-12 F á+ , f � �l � ` Ñ �ß � {Ý 

� { � �  Ñ � � �  ß V { � 
A] µ ¶ � � A-2 !" �ì � Ní î 0.1031 1 
C]B z � � C-4 ï ð | ñ Nò ó i ô �¼ õ 0.0832 2 
C]B z � � C-2 ö ÷ ø P�ùd Nú I � � �û õ 0.0778 3 
C]B z � � C-1 ü ý � � þ �� � ® � � 0.0738 4 
C]B z � � C-3 � � C � a ��� 	 ­ 
 � �� �  0.0708 5 
A] µ ¶ � � A-1 � û �³ 
N � `  0.0634 6 
B] è µ � � B-1 ü ý ð ñ ­ � � ¦ Å �
% 0.0593 7 
D] & ' Nã ä � � D-3 ½ Ò ^ U N�L�f� 0.0591 8 
D] & ' Nã ä � � D-2 
 � � ® 4 ` ­ & � ¦ Ø � µ ö  0.055 9 
E] � è N � ® � � E-4 ½ � Ò ü ý � ' �  0.047 10 
D] & ' Nã ä � � D-1 � � � î �ö ÷ ð ñ 0.0432 11 
B] è µ � � B-3 þ d [ \ ­ ß 	 �Y ö N � � 0.0419 12 
D] & ' Nã ä � � D-4 h 9 N � Û � Æ �  0.0413 13 
E] � è N � ® � � E-3 K � � � N Ì Í �� �  0.0375 14 
A] µ ¶ � � A-3 ) Å , Ö �
% 0.0319 15 
B] è µ � � B-4 � ùPDCA­ = H Õ Ö �� ö  0.0308 16 
B] è µ � � B-2 � ð xN­ s D * È � å 0.0293 17 
E] � è N � ® � � E-2 �� ? Î �á � 0.0286 18 
E] � è N � ® � � E-1 > H u ³ ­ > ½ � � � � # 0.023 19 

 

 

Ü 4-8 �� � 	 
 � � 
 � � � �� � � � �V< 1 {Ý 
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      + , 7             + , à                + , á 

 

 

Ü 4-9 �� � 	 
 � � 
 � � � �� � � � ��ÂAHPÃ � - + , Ü 

 

 

 

 

 

 

 

�� � 	 


� � 
 � �

� �� � �

� � 
(�c� ,�
ó Ñ < �) 

C-B z � � 

A-1 � û �³ 
N � `  

A-2 !" �ì � Ní î 

A-3 ) Å , Ö ��% 

B-2 � ð xN­ s D * È � å 
B-3 þ d [ \ Nß 	 �Y ö N � � 
B-4 � ùPDCA­ = Z Õ Ö �� ö  

C-1 ü ý � � þ �� � ® � � 
C-2 ö ÷ ø P�ùd Nú I � � �û õ 

C-3 � � C � a ��� 	 ­ 
 � �� �  

D-1 � � � î �ö ÷ ð ñ 

D-2 
 � � ® 4 ` N & � ¦ Ø �� ö  
D-3 ½ Ò ^ U N�L�f� 

D-4 h 9 N � Û � Æ �  

E-1 > H u ³ N> ½ � � � � # 
E-2 �� ? Î �á � 
E-3 K � � � N Ì Í �� �  
E-4 ½ � Ò ü ý � ' �  

A- µ ¶ � � 

 

B- è µ � � 

 

D- 
& ' Nã ä  
� � 

E- 
� è N � ®  
� � 

B-1 ü ý ð ñ ­ � � ¦ Å �
% 

C-4 ï ð | ñ Nò ó i ô �¼ õ 
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):+� 6 - ; < =  

    8 � � ç < R ¢ l «¬ � � �� '> H 
 � � 
 � GL M ­ ® ¯ k n � °

±²­ «¬ � � ³ ´ g h µ ¶ � m �· p¸VNr ¹ £ �h � n ¨ GÏ Ð ISO 28000

 t < Ñ Ná � PDDROÓ Ô Õ Ö × Ø b c� ì � � ¼ cO � �  t G¸» � e n

¨ ¦ Å G = } À Á � � � 	 
 � � 
 � � � ��� NxNÊ Ël �  t O | �

å�� � G8 � � � á � �
 � � 
 � � �  t G� b � � < � n O � � � O G

» E � � � 8 � � O ç � G¸ � � l �� [ \ ­ ³ ´ � � á � � � ¼ P� 

 

�� �� � � \ ]  

    8 � � Ö E � Ä À Á � � � � � � �F G V Ð « 
 � � 
 � � � � � � ) Ç

­ � � z �� 4 ` ð # G$ F V | �� - + , Ö Ý� (AHP)G¢ l ÆxN­ � � �

ÇISO28000&AEO 
 � � 
 � � � È É ��� N� �Ê Ë � z Ì Í í î G � � �

� � � � �G¸µ Ñ Në Ý ( u � f + , �� � � � �O ßVG» á 
 F � � �

� ­ = Z Y ò ë p � ��V< 1 G ð ñ È � � { �xo  

 

Ý�f + , ç � ( t Ë 4-11) 

7� F à+ , ç � �  

    ' F à+ , O �G c� \GÙßVà ! 7 ë Ýe �V< Ö å ë Ýe C]B z �

�(0.3056)GD] & ' Nã ä � �(0.1986) A] µ ¶ � �(0.1984) B] è µ � �

(0.1613) E] � è N � ® � � (0.1361)� 

 

à� F á+ , ç � � 

(7) µ % 

    'Âµ %Ã� �Ñ EGf � �ßV�ì ë Ýe A-2 !" �ì � Ní î(0.5196)�

A-1 � û �³ 
N � ` (0.3195)�A-3 ) Å , Ö �
%(0.1609)�é ê ) Ç l | e

'µ % " S \$ V< O R !" �ì � Ní îGÙ ~ e � û �³ 
N � ` Gºe �

� � 	 
 � � 
 � � � �¾ < � D � 

(à) è µ  

    'Â è µ Ã� �Ñ EGf � �ßV�ì ë Ýe B-1 ü ý ð ñ ­ � � ¦ Å �


%(0.3675)�B-3 þ d [ \ ­ ß 	 �Y ö N � �(0.2599)�B-4 � ùPDCA­ = H Õ
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Ö �� ö (0.1907)�B-2 � ð xN­ s D * È � å(0.1819)�é ê ) Ç l | e ' è µ

" S \G¢ l u [ � ` n ü ý ð ñ ­ � � ¦ Å �
%GYZ [ �� [ \ O 
 � �

� � ® �  

(á)B z  

    'ÂB z Ã� �Ñ EGf � �ßV�ì ë Ýe C-4 ï ð | ñ Nò ó i ô �¼

õ(0.2723)�C-2 ö ÷ ø P�ùd Nú I � � �û õ(0.2545)�C-1 ü ý � � þ ��

� ® � �(0.2416)�C-3 � � C � a ��� 	 ­ 
 � �� � (0.2316)�') Ç � O ð

¥ k GßV�Ç � u ® ( Å !)' ³ � � �u Gé ê ) Ç l | e 'B z N G " S

EG g m ¼ õï ð | ñ Nò ó G¸Ò » ú I � � Nü ý þ �� = k GÙÛ n e �

� F � ¥ ( N� 	 � 
 � ­ � � ã ä �¦ Å � 

 (â) & ' Nã ä  

    'Â & ' Nã ä � �Ã� �Ñ EGf � �ßV�ì ë Ýe D-3 ½ Ò ^ U N�

L�f�(0.2977)�D-2 
 � � ® 4 ` ­ & � ¦ Ø � µ ö (0.277)�D-1 � � � î �

ö ÷ ð ñ(0.2173) �D-4 h 9 N � Û � Æ � (0.208)�é ê ) Ç l | e ' & ' Nã ä

N G " S EG¾ m è 2 �� ½ Ò � � ^ U N�LG¸ * { 
 � � ® 4 ` � � d G

«ò � � 
 � � � Ì Q �� 'G � �G 
 �  t � 0 + ý ' � G � ò û #  t �

ò � O � b � � 

(�) � è N � ®  

    'Â� è N � ® � �Ã� �Ñ EGf � �ßV�ì ë Ýe E-4 ½ � Ò ü ý �

' � (0.3451)�E-3 K � � � N Ì Í �� � (0.2755)�E-2 �� ? Î �á �(0.2101)�

E-1 > H u ³ ­ > ½ � � � � #(0.1693)��é ê ) Ç l | e � è " S \ � � á �

�� ½ � Ò ü ý � ' � G¸� n K � � � N Ì Í GÛ n e y y ã ä N� � ë 
�

xo � 

 

ã�� æ ï ù ð ñ ç � ( t Ë 4-12GÜ 4-9) 

    ï ù F à�á+ , f � �n ÙßVG � f + � �ßVà � , GÇn � f � �

� @ ßßVGµ Ñ ç è ÙßVà �ì( Ý«E�  

1. A-2 !" �ì � Ní î(ßV 0.1031)²2. C-4 ï ð | ñ Nò ó i ô �¼ õ(ßV

0.0832)²3. C-2 ö ÷ ø P�ùd Nú I � � �û õ(ßV 0.0778)²4. C-1 ü ý �

� þ �� � ® � �(ßV 0.0738)²5. C-3 � � C � a ��� 	 ­ 
 � �� � (ßV 

0.0708)²6. A-1 � û �³ 
N � ` (ßV0.0634)²7. B-1 ü ý ð ñ ­ � � ¦ Å �
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%(ßV 0.0593)²8.D-3 ½ Ò ^ U N�L�f�(ßV 0.0591)²9. D-2 
 � � ® 4

` ­ & � ¦ Ø � µ ö (ßV 0.055)²10. E-4 ½ � Ò ü ý � ' � (ßV 0.047)�11. D-1 

� � � î �ö ÷ ð ñ(ßV 0.0432)²12. B-3 þ d [ \ ­ ß 	 �Y ö N � �(ßV 

0.0419)²13. D-4 h 9 N � Û � Æ � (ßV0.0413)²14. E-3 K � � � N Ì Í �� �

(ßV0.0375)²15. A-3 ) Å , Ö �
%(ßV0.0319)²16.B-4 � ùPDCA­ = H Õ

Ö �� ö (ßV0.0308)²17. B-2 � ð xN­ s D * È � å(ßV 0.0293)²18. E-2 �

� ? Î �á �(ßV0.0286)²19. E-1 > H u ³ ­ > ½ � � � � #(ßV 0.023)� 

 

   Daniel(1961) � r ËO � Þ Â� � È : O 5 � Ã(Management Information  

Crisis)\G z þ � � � �O ö X �Âe d � � � � n Ç ¢ � T O V< þ d �� 

Ò � O ) Å Å �� á ¼ � Ñ O ë ö � � � �G7G �� Ø < B z � � GZ � l N

X �� < � � � % O Ëy �ÃG� � Ð » k � æ ï ù ð ñ ç è G8 � � # ö ³ �

ß � Ç � $ !O � �d e 8 � � � $ î � ` —�� � 	 
 � � 
 � � � �� � �

� �� � � e 1.!" �ì � Ní î²2. ï ð | ñ Nò ó i ô �¼ õ²3. ö ÷ ø P�

ùd Nú I � � �û õ²4. ü ý � � þ �� � ® � �²5. � � C � a ��� 	 ­ 


� �� � ²6. � û �³ 
N � ` � � Ñ �� � � � �� � { GÙ\!" ç � O ì �

N ë [ � jÂµ ¶ Ãc� GN u R � æ � �\ 
 � ßVà $ !O � �û0.1031 ü G

� ï ð | ñ Nò ó i ô �¼ õ²ö ÷ ø P�ùd Nú I � � �û õ²ü ý � � þ

�� � ® � �²� � C � a ��� 	 ­ 
 � �� � �âG � � � jÂB z Ãc� G

é ê ) Å � µ � ð O ü ý N� 	 ) � ­ ú I u R �� V< � �²v 'Â è µ Ãc

� � ü ý ð ñ ­ � � ¦ Å �
%²'Â & ' Nã ä Ãc� � ½ Ò ^ U N�L�f

�N
 � � ® 4 ` ­ & � ¦ Ø � µ ö ²'Â½ � Ò ü ý � ' � Ã~ � jÂ� è N

� ® Ãc� � 

 

x��� � � � �� � Ú  

    Ð k � ç è é ê GÛ Çñ Â�� � 	 
 � � 
 � � � �� � � � �ÃO ³ �

Ñ ë Ýe �1.!" �ì � Ní î²2. ï ð | ñ Nò ó i ô �¼ õ²3. ö ÷ ø P�ù

d Nú I � � �û õ²4. ü ý � � þ �� � ® � �²5. � � C � a ��� 	 ­ 
 �

�� � ²6. � û �³ 
N � ` � � Ñ � ��» E� � ! � Ù � Ú � 

 

7�!" ç � O ì � N ë [ û0.1031 ü � 
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    �� ð þ xNe 
 � � � � å� U [ G!" + � ç � � R U [ \� U [ G!

" ç � O ì � � ø ' g h ì [ O � ð � B z O h ó ­ ¦ § G 2 b \� V< O � �

­ - C ° . G� u ç / 1 u ç / O Å � ^ É 0 { G & R «è ç / ¾ � ë [ G J (

l " � b � � ` �8 � � « " !" � � + �í îNì � G � 
 � PQ á � ¼ ��


� + , Gt ´ � ��� ½ Ò È � N � Òm Ä G � z 
 � � � ¦ � O � � ¤ y �

½ Ò  t ��ùd � G
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 � � ��¸ " ) � @ > Ç= k  AEO �åN � > � ��ISO28000 � � W

e > H å c ` Å � � <È É G w > Ø � @ ! �� � � � � = k � ù> H �
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