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Keywords                                         ABSTRACT 

 
 

The new product development process has not been more challenging 
than it is today. Change in customers� needs, pressure of global 
competition, and fragmentation of markets into smaller segments, 
rapid and never- ending changes in technological aspects and flexible 
production, force the NPD teams to introduce new products to their 
markets as rapidly as possible and reduce its cost with the high level 
of quality and reliability. In this paper, the critical success factors of 
agile NPD are introduced by applying the factor analysis method, 
then the relationships between these factors and agility power, also 
the degree of effects between them in the new product development 
process in Iranian automobile industry are modeled by using the  
Path analysis method. Identification and applying these factors can 
help the NPD mangers to increase their responsiveness power of new 
product and capture the competitive markets. 
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ŶƿŚưƳ�Ʋǀưƌţ�ƾƳŚƸū�ƾŤŝŚƣŹ���
ŵ� ƾƬĩ� ŹƺƐŝ�ƽŚƷŶƴƿōźƟ� ƹ� ŚƷŵŚƸƳ� �ŵřźƟř� ƶǀƬĩ� �ĨŝŚģ� ŶƴƿōźƟ� ĨƿŹ

�ƽĥƺƫƺƴĪţ� Ĩƿ� Żř� ƽźǀĭ� ƵźƸŝ� Śŝ� �ƶģŹŚĜĪƿ� ƽř� ƶƳƺĭ� ƶŝ� �ƾƳŚƯŻŚſ
�źŧƺƯ� ƪƯŚƘţ� ƶŝ� ƮƷ� Śŝ� ƱŚƿźŤƄƯ� ƽŚƷŻŚǀƳ� ƱŵŹƹōźŝ� ŢƸū� �ƶŤƟźƄǀě

ƾƯ�ŶƳŻřŵźě� ��Ĩƿ� ƪưƗ�ŢƗźſ� ƹ� ƾƿŚƳřƺţ� ƽŚƴƘƯ� ƶŝ� ƾĪŝŚģ� Ɩƣřƹ� Źŵ
żưƷ�ƹ�Ɩƿźſ�ƪƯŚƘţ�ƹ�ƽźǀĭŹŚĪŝ�Źŵ�ƱŚƯŻŚſ�ƹ�ƱŚƴĩŹŚĩ�ƽĥƺƫƺƴĪţ�ƱŚƯ

�Źŵ� ƾţŚƏŚŞţŹř� Ɩƿźſ� ƽŚƷ� ŢųŚſźƿŻ� ŵŚŬƿř� ƢƿźƏ� Żř� ŢƿźƿŶƯ
�ƹ�źưŤƀƯ�šřźǀǀƜţ�ƶŝ�ƵŶƃ�ƽżƿŹ�ƶƯŚƳźŝ�ƹ� řŹŚĩ� �ŶƴưƟŶƷ�ƾƿƺĮŴſŚě
�Śŝ� ŹřŻŚŝ� ƾƐǀŰƯ� Ǝƿřźƃ� ƹ� ƱŚƿźŤƄƯ� ƽŚƷŻŚǀƳ� Źŵ� ƵŶƄƳ� ƾƴǀŝ�Ƃǀě

�ŚƷ�ŢƇźƟ�ƖƣƺƯ�ƶŝ�ƆǀŴƄţŢſř@�æ>���
ţ� Śţ�ŵƺƃ�ƾƯ�ƾƘſ��ƢǀƤŰţ�Ʋƿř�ŹŵŐƠƯ�źǀŧ�ŹŚƸģ�ƹ�ƽŻŚſ�ĨŝŚģ�ƭƺƸ

�ƶƘſƺţ� ŶƴƿōźƟ� Źŵ� ŶƴưţŹŶƣ�ƽĥƺƫƹŶŤƯ�Ĩƿ�ƱřƺƴƗ� ƶŝ� Ʊō�ƾƬƇř� ŶƘŝ
�ƩƺƈŰƯ� Ŷǀƫƺţ�ŢǀƤƟƺƯ�ƽŶǀƬĩ� ƪƯřƺƗ�ƾƿŚſŚƴƃ� Śŝ� ŶƿŶū� ƩƺƈŰƯ
�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�ŵƺŞƸŝ�Źŵ�Ʊō�ŪƿŚŤƳ�ƹ�ƵŶƃ�ƶŤƟźĭ�ŹŚĩ�ƶŝ�ŶƿŶū

ŵŵźĭ� ƾſŹźŝ� ŶƿŶū� ��ĨŝŚģźŝŹřŸĭźǀŧŐţ� ƾƬƇř� ƪƯřƺƗ� ƲǀǀƘţ� Żř�žě
ōźƟ�ƽŻŚſ�ƽŚƷźĮƳŚƄƳ�źŝ�ƪƯřƺƗ�Ʋƿř�źǀŧŐţ���ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�Ŷƴƿ

�Żř� ƵŵŚƠŤſř� Śŝ�ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ� Źŵ�Ʊō�ƢƤŰţ� ƹ�ƾĪŝŚģ
�Źŵ�ŶƿŶū�šǇƺƈŰƯ�ŢųŚſ�ƽŚƷ�Ƶĥƹźě�ŵŹƺƯ��Źŵ�źǀƀƯ�ƪǀƬŰţ�ƁƹŹ

�ŢƟźĭ�ŶƷřƺų�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ�Ʊřźƿř�ƽŻŚſƹŹŵƺų�ƖƿŚƴƇ����
��

ç��ƶƘſƺţ�ŶƴƿōźƟ�Źŵ�ƾĪŝŚģ�ƭƺƸƠƯ�ƽźǀĭŹŚĪŝ�ƩƺƈŰƯ�
ŶƿŶū 

�ƽŚƷŻŚǀƳ� Źŵ�ƱƹżƟřŻƹŹ�šřźǀǀƜţ� ƹ� ƵŵźŤƀĭ�šǇƺŰţ�ƶŝ�ŲſŚě� Źŵ
�ƭŚĮưƷ��šǇƺƈŰƯ�ƾůřźƏ�Źŵ�ƾĭŶǀĤǀě�šŶƃ�ƂƿřżƟř�Śŝ�ƹ�ƱŚƿźŤƄƯ
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ŝŚģ�ƽƺĮƫř�ƾůřźƏŝŚģ�ƽƺĮƫř�ƾůřźƏƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�Źŵ�ƾĪƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�Źŵ�ƾĪ��������������������������������������ƱŚǀŰŤƟ�ŶưŰƯ�ƹ�ƽźĪƟ�ŚƳŚƀĩŹ��ƽŶưůř�ƾƬƗ�ŚƋźǀƬƗ��ƾƴǀƀůŶǀſ�ŶưŰƯŶǀſƱŚǀŰŤƟ�ŶưŰƯ�ƹ�ƽźĪƟ�ŚƳŚƀĩŹ��ƽŶưůř�ƾƬƗ�ŚƋźǀƬƗ��ƾƴǀƀůŶǀſ�ŶưŰƯŶǀſ����������������ìî���

  
��ƾƳŚƸū� ƽŚƷŹřŻŚŝ� Źŵ� ŢŝŚƣŹ� ƂƿřżƟřƹ� ƽĥƺƫƺƴĪţ� Ɩƿźſ� ŢƟźƄǀě� Śŝ
�ƽřźŝ� šŹƹźƋ� Ĩƿ� ƱřƺƴƗ� ƶŝ� ŶƿŶū� šǇƺƈŰƯ� ƶƘſƺţ� ƹ� Ŷǀƫƺţ

Ư� ƾŤƘƴƇ� ƹ� ƽŶǀƫƺţ� ƽŚƸƳŚƯŻŚſŢſř� ƵŶƃ� ŭźƐ� ��źƔƳ� ƶƐƤƳ� Żř
ƾĪƿĦţřźŤſř��ƱŚƿźŤƄƯ� ŻŚǀƳ� ƶŝ� ŶƿŚŝ� ŶƿŶū� ƩƺƈŰƯ� ƶƘſƺţ� ŶƴƿōźƟ�

�ŜſŚƴƯ�ƶūŵƺŝ� ƹ�ƾĪƿĥƺƫƺƴĪţ�ƽźţźŝ�źŝ�ƶǀĪţ� Śŝ� ƹ�Ƶŵřŵ�ŢŞŨƯ�ŲſŚě
ƵŶƃ�Ƶŵřŵ�ƆǀƈŴţ��ŵŚŬƿř�ƱŚƯŻŚſ�ƽřźŝ�ŜſŚƴƯ�ƾŤŝŚƣŹ�ƶƇźƗ�Ĩƿ�

ŶƿŚưƳ@ç��>ŶƴƿōźƟŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�Ĩƿ�Ʊō�Źŵ�ƶĩ�Ţſř�ƽŶƴƿōźƟ�
ŻŚſ�ƽŚƷ� Ʈǀţ�ŜƫŚƣ� Źŵ� řŹ� ŵƺų� ƾƿŚƳřƺţ� ƹ� šŚƳŚĪƯř� �ƖŝŚƴƯ� ƶǀƬĩ� ƱŚƯ

�ŢƟźƄǀě�ƹ�ƶƘſƺţ�Śƿ�ƹ�ŶƿŶū�ƩƺƈŰƯ�Ĩƿ�ŵŚŬƿř�ŢƸū�ƵŹƺƔƴƯŶƴģ
ŵźǀĭ� ƾƯ� ŹŚĩ� ƶŝ� ŵƺūƺƯ� ƩƺƈŰƯ� Ĩƿ@è>�ƶƘſƺţ� ƶĩ� ƽŹƺƏ� ƶŝ� �

�ŶƿŶŬţ�ƹ�ŢƟźƄǀě�ŢƸū�ƾſŚſř�ŶƴƿōźƟ�Ĩƿ�ƱřƺƴƗ�ƶŝ�ŶƿŶū�ƩƺƈŰƯ
ŵƺƃ�ƾƯ�Ƶŵźưƃ�ƱŚƯŻŚſ����

ƩŶƯ�ƶĪƴƿř�ŵƺūƹ�Śŝ�ƶŗřŹř�ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ŢƸū�ƾƠƬŤŴƯ�ƽŚƷ�
Ţſř� ƵŶƿŵźĭ ��Żř�Ƃǀŝ� ƩƺƏ� Źŵ� ƶŤƃŹ�Ʋƿř� ƱŚƤƤŰƯ�ƽŚƷ� ƶŤƟŚƿ� ŚƯř

ƘƯŚū�ƩŶƯ�ŶƷŵ�ƾƯ�ƱŚƄƳ�ƶƷŵ�ŹŚƸģƾ�ŵźŝŹŚĩ�ƪŝŚƣ�ŵŹřƺƯ�ƭŚưţ�ƽřźŝ�
�ŚƷ�ƱŚƯŻŚſ�Ǝƿřźƃ�Śŝ�ƪƯŚĩ�ơŚŞƐƳř�ƹ�ƝŚƐƘƳř�Żř�Śƿ�ƹ�ŵŹřŶƳ�ŵƺūƹ��ŶƃŚŝ

ŶƃŚŝ� ƾưƳ� ŹřŵŹƺųźŝ�ƶƳƺĮƳŚưƷ� ƾƬĩ� ŹƺƏ� ƶŝ� ƶĩ�Saren��ƩŚſ� Źŵ
æîíé� Źŵ� řŹ�ŶƿŶū�šǇƺƈŰƯ�ƽŚƷ�ƩŶƯ� �Ţſř� Ƶŵźĩ�ƱŚǀŝê�ƶŤſŵ�

�ƾƳŚƯŻŚſ�ƽŚƷŶůřƹ�ƽř�ƶƬůźƯ�ƽŚƷ�ƩŶƯ�ŢǀƫŚƘƟ�ƪůřźƯ�ƽŚƷ�ƩŶƯ��
�ƽźǀĭ�Ʈǀưƈţ�ƪůřźƯ�ƽŚƷ�ƩŶƯ����ƽŚƷ�ƩŶƯ�ƹ��ƾƄƴĩřƹ�ƽŚƷ�ƩŶƯ

� ŵźĩ� ƽŶƴŝ� ƶƤŞƏ� Ʊřƺţ� ƾƯ� ƪƿŶŞţ� ŶƴƿōźƟ@é� � �>�ƽŚƷ� ƩŶƯ� ƶģźĭ
ƴƿōźƟ�ƾƟźƘƯ�ŢƸū��ƞƬŤŴƯ�ƶŝŚƯř�ŵŹřŵ�ŵƺūƹ�ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�Ŷ

�Żř�ŶƿŶū�ƩƺƈŰƯ�ŵŚŬƿř�ŶƴƿōźƟ�Ĩƿ�ƾƬĩ�ŹƺƏë�ƮƷ�Śŝ�ƎŞţźƯ�ƶƬůźƯ�
Ţſř�ƵŶƃ�ƪǀĪƄţ��ůřźƯ�ƲƿřŻřŶƴţŹŚŞƗ�ƪ����

æ�ŢƇźƟ�ƆǀŴƄţ�ƶƬůźƯ����
ç��Ʊō�ƾŝŚƿŻŹř�ƹ�ƵŶƿř�ƢƬų�ƶƬůźƯ���
è��ŶƿŶū�ƩƺƈŰƯ�ƭƺƸƠƯ�ƶƘſƺţ�ƶƬůźƯ���
é�ƬůźƯ�ƽŶū�ƩƺƈŰƯ�ƶƘſƺţ�ƶ��
ê�Ţƀţ�ƶƬůźƯ��ŚƷ�ŹřŻŚŝ�ƽ��
ë�ŶƿŶū�ƩƺƈŰƯ�ƽŻŚſ�ƽŹŚŬţ�ƹ�ƽŻŚſ�ƵƺŞƳř�ƶƬůźƯ��@ë� �ê>��

�ƱŚƴǀưƏř�ƭŶƗ�Żř�ƾƿǇŚŝ�ŶůŚŝ�ƵŹřƺưƷ���ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ
�Ţſř�ƵřźưƷ�ƾĭŶǀĤǀě�ƹ����ƾŤŝŚƣŹ�ƽŚƷŹřŻŚŝ�Źŵ�ƱƹżƟřŻƹŹ�šřźǀǀƜţ�űźƳ

�ƱŚƈƈŴŤƯ�ƽřźŝ�ľŚŤƤǀƤů�Ʊƺƴĩř�ƶĩ�ŶƷŵ�ƾƯ�ƱŚƄƳNPD�Ï�Ʊō�ƱŚƯŻ
� ŚƷ�ĨǀŤĩŚţ� Śţ� ŢſřƽĦţřźŤſř� ƹ��Ĩƿ� ŵŚŬƿř� ŢƸū� řŹ� ƽŶƿŶū� ƽŚƷ

�ƱŚƯŻ�ƪƣřŶů�ƹ�źţźŝ�ŢǀƠǀĩ� �ƶƴƿżƷ�ƪƣřŶů� Śŝ�ƢƟƺƯ�ŶƿŶū�ƩƺƈŰƯ
�ŹŚĪŝ� ƾĭŶǀĤǀě� ƂƷŚĩƹ� śƺƬƐƯ� ƽźƿŸě� ƝŚƐƘƳř� Śŝ� ƭŚĮưƷ� �Ŷǀƫƺţ

ŶƳźǀĭ���źǀƔƳ�ƾƠƬŤŴƯ�ƽŚƷŵźĪƬưƗ��ŚƸƳŚƯŻŚſ��ƵŻƹźƯř�ƶĩ�Ţſř�ƶƳƺĮƴƿř
ÐQFDƵźƸŝ� �ƁŻŹř� ƾſŶƴƸƯ� �ƱŚƯżưƷ� ƾſŶƴƸƯ� ���Żř� ƽźǀĭ

ƵźǀŬƳŻ�ƹ�ŵŶŬƯ�ƾſŶƴƸƯ�ƹ�źŧŒƯ�ƹ�řŹŚĩ�ƲǀƯŚţ�ƽŚƷ�����ŵŚŬƿř�ŢƸū��řŹ
ŶƳř�Ƶŵźŝ�ŹŚĩ�ƶŝ�ƢƟƺƯ�ŶƿŶū�ƩƺƈŰƯ�Ĩƿ]æå,î,�í,�ì[ 

                                                 
New product development�2� 

3
� Quality Function Deployment 

�šřźǀǀƜţ�ƂƿřżƟřƹ�ƽźƿŸě�ĨƀƿŹ��ƽĥƺƫƺƴĪţ�Ɩƿźſ�ŶƃŹ�źĮƿŵ�ƽƺſ�Żř
�ƶƘſƺţ�ƽŚƷ� Ʈǀţ� ƾƳŚƸū�ƽŚƷŹřŻŚŝ� Źŵ� ƭƹřŶƯ� ƹ� ƾƴǀŝ�Ƃǀě� ƪŝŚƣźǀƛ

ƳƹżƟřŻƹŹ�ƽŚƷŹŚƄƟ� ŚŝřŹ� ŶƿŶū�ƩƺƈŰƯ�Ŷǀƫƺţ� ƶųźģ�ƂƷŚĩ�ŢƸū�ƾ
�ƽŹƹōƺƳ�ƒƠů� � ��ƽř� ƶƘſƺţ�ƽŚƷ� ƶƴƿżƷ�ƂƷŚĩ� Śŝ� ƭŚĮưƷ�ƩƺƈŰƯ
�ƶūřƺƯźţ�ƱřŻŹřƹźŤƸŝ��źţŵƹŻ�ƶƠƀƬƟ�ƲŤƟźĭźƔƳŹŵ�Śŝ�ƹ�ŮǀŰƇ�ƹ�śƺƬƐƯ

Ţſř� ƶŤųŚſ@ææ� �>ƾƯ�ƽŵƹŶƘƯ�ƽŚƷŹřŻŚŝ� Ɩƣřƹ� Źŵ źŧřŶƴƳřƺţ NPD�
Ŷƴƴĩ� ŹŚĪƳř� ƾŤŝŚƣŹ� ƶƏŹƹ� Ʋƿř� Źŵ� řŹ� Ɩƿźſ� ��ƩƺƈŰƯ� ƶƘſƺţ� ŶƴƿōźƟ

ſ� ŶƿŶū�ƽŚƷ� ƽŹƹōƺƳ� Śŝ� Śţ� ŶƷŵ� ƾƯ� ƵŻŚūř� ƱŚĭŶƴƴĩŶǀƫƺţ� ƶŝ� �Ɩƿź
��ƢƟƺƯ�ƽŚƷ�Ţĩźƃ�źĮƿŵ�Śŝ�ƭŚĮưƷ�ƹ�ƱŚƿźŤƄƯ�ŻŚǀƳ�Śŝ�ƢǀŞƐţ�ƹ�ŶƿŶū

ŶƴƳŚſźŝ�śƺƬƐƯ�ƽŹƹōŵƺſ�ƶƬůźƯ�ƶŝ�řŹ�ƱŚƯŻŚſ��ŝ�ƹŹ�Ʋƿř�ŻřŚĪ�ƽźǀĭŹ
�ŶƴƿōźƟ� ƹ�Ŷǀƫƺţ� ƵźǀŬƳŻ� Źŵ�ƽŻŚſ�ĨŝŚģ�ƽŚƷ�ƽĦţřźŤſřNPD��Ĩƿ

Ƭţ�źưŧźưŨƯ�ƹ�ƮƸƯ� � ��ƾſŚſř�źƯřŵƺƃ�ƾƯ�ƾƤ���Ʋƿř�Źŵ�ƾĪŝŚģ�ƢƤŰţ
� Ɩƿźſ� ŢǀƬŝŚƣ� ƾƴƘƯ� ƶŝ� ŶƴƿōźƟ��ƽŚƷŻŚǀƳ� ƱŵŹƹōźŝ� ŢƸū� ƱŚƯŻŚſ

�ƾƯ�ŢǀƠǀĩ� ƹ�Ţǀưĩ� źƔƳ� Żř� ŶƿŶū� ƩƺƈŰƯ�Ĩƿ� ƶŗřŹř� Śŝ� ƱŚƿźŤƄƯ
ŶƃŚŝ] æè,�æç>.�ŢƿźƿŶƯ��ƽĥƺƫƺƴĪţ��ĨŝŚģ�ŶƴƿōźƟ�Ĩƿ�Źŵ�Ɩƣřƹ�Źŵ�

ŵ��ƵŶƃ�ƽżƿŹ�ƶƯŚƳźŝ�ƹ�řŹŚĩ��řźĮƟŶƷ�ƽř�ƶƳƺĭ�ƶŝ�ƱŚƯŻŚſ�ŵřźƟř�ƹ�Ĩƿ�Ź
�ŢƸū� ƹ�ƾƴǀŝ�Ƃǀě�ƪŝŚƣźǀƛ�šřźǀǀƜţ� źƔƳ� Żř�ƩƺŰŤƯ� ƹ� Śƿƺě�ƎǀŰƯ

ŶƳŻřŵźě�ƾƯ�ƪƯŚƘţ�ƶŝ��šǇƺŰţ�Ʋƿř�ƶŝ�Ɩƿźſ�ƾƿƺĮŴſŚě@æê�æé��>�ƶŝ
�ƽřŹřŵ� ƱŚƯŻŚſ� ƶĩ� Ţſř� Ʋƿř� ƽŚƴƘƯ� ƶŝ� Ʊŵƺŝ� ĨŝŚģ� źĮƿŵ� šŹŚŞƗ
�Źŵ�ƭƹřŶƯ�šřźǀǀƜţ� Żř� ƵŶƴĩō�ƾƐǀŰƯ�Źŵ�ŢŝŚƣŹ� ƹ�ŶƃŹ�ƽŚƷ�ŢǀƬŝŚƣ

źŤƄƯ�ƽŚƷ�Ţſřƺų�ƹ�ŚƷŻŚǀƳŶƃŚŝ�ƾƯ�ƱŚƿ@æ>��ƶĩ�ƶƳƺĮƳŚưƷ�Sharifi�
�ƹZhang�Źŵ��šŹŚŬţ�ƽŚƤŝ�ŢƸū�ƭŻǇ�ŢǀƬŝŚƣ�ƾĪŝŚģ��ŶƳř�Ƶŵźĩ�ƱŚǀŝ�

� Śƿƺě� ƽŚǀƳŵƹŢſř� ƾŤŝŚƣŹ� źǀƜŤƯ�@æë>.�ƹ� šřŹŚŞƗ� Ʋƿř� ƾƯŚưţ� Źŵ�
ƿŹŚƘţƞƾƴƘƿ� ƾſŚſř� ŶƘŝ� ŹŚƸģ� ƶŝ� ƶūƺţ� �� ��ƂƿřżƟř� ŢƸū�ƽŹŚĪưƷ

�šřźǀǀƜţ�ƽźŞƷŹ�ƹ�ŢƿřŶƷ��ŢŝŚƣŹ��Żř�ŶǀƠƯ�ƽźǀĭ�ƵźƸŝ�šŚƳŚĪƯř�ƹ�ƖŝŚƴƯ
ŵƺƃ� ƾƯ� Ƶŵźưƃ� ƾſŚſř� ƩƺƇř� Żř� ƱŚƿźŤƄƯ� ƽŻŚſ� ƾƴƛ� ƹ@æì��>

�ƕƺƴŤƯ� ƹ�ƞƬŤŴƯ�ƽŚƷ�ĨǀƴĪţ� ƹ�ŢƗźſ�ƂƿřżƟř�ƽŵŶƘŤƯ�ƲǀƤƤŰƯ
�ƩƺƈŰƯ�ƱŶǀſŹ�ƱŚƯŻ�ƂƷŚĩ�ƹ�ŶƿŶū�ƩƺƈŰƯ�ŶƴƿōźƟ�Ɩƿźƀţ�ŢƸū

ŶƳř�Ƶŵřŵ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ� řŹ�ŹřŻŚŝ�ƶŝ@í�ææ�æê� ��>�ŢƗźſ�ƭƺƸƠƯ� ŚƯř
šƹŚƠŤƯ�ƾĪŝŚģ�ƭƺƸƠƯ�Śŝ�ƶĪƿŹƺƐŝ��Ţſř�Christopher��Źŵ�ŢƗźſ

�ƱŚƯŻ� ƲƿźŤƷŚţƺĩ� Źŵ� ƱŚƿźŤƄƯ� ƽŚƋŚƤţ� ƱŵŹƹōźŝ� řŹ� ƩƺƈŰƯ� Ŷǀƫƺţ
ƾƫŚůŹŵ�ŶƳřŵ�ƾƯ�ƪƿƺŰţ�ƹ�Ŷǀƫƺţ�ƽŚƷ�ƱŚƯŻ�ƂƷŚĩ�ƢƿźƏ�Żř�ƲĪưƯ 

ƶĩ �ƶŝ�Ɩƿźſ�ƾƿƺĮŴſŚě�ŢƸū�żƿŚưŤƯ�ƽŶƴƿōźƟ�ƱřƺƴƗ�ƶŝ� řŹ�ƾĪŝŚģ
ŶƷŵ�ƾƯ�űŹ�ŚƋŚƤţ�Źŵ�ƶĩ�ƾţřźǀǀƜţ��ƮƷ�ƹ�Ţǀưĩ�ƶŞƴūŻř�ƮƷ�ƹ�źƔƳ�Żř

�Ŷƴĩ�ƾƯ�ƾƟźƘƯ� �ŵƺƃ�ƾƯ�Ƶŵźưƃ�ƽŹƹźƋ�ŢǀƠǀĩ@æí�>�ŢƗźſ� řŸƫ
ŵƺƄǀƯ� Ƶŵźưƃ� ƾĪŝŚģ� ŵŚƘŝř� Żř� ƾĪƿ� ŚƸƴţ��šŹŶƣ� ƂƿřżƟř� ŢƸū� ƹ
ŶƃŚŝ�ƾưƳ�ƾƟŚĩ�šřźǀǀƜţ� ƶŝ�ƾƿƺĮŴſŚě� ���ƶĩ�ƾƿŚū�Ʊō� Żř� �ƲƿřźŝŚƴŝ

�šǇƺƈŰƯ� Ŷǀƫƺţ� ƱŚƯŻ�ƂƷŚĩ� ŵŹƺƯ� Źŵ� ƵŶƃ� ƭŚŬƳř� šŚƤǀƤŰţ� ƶǀƬĩ
řżƟř�ƽŚƷŹŚĪƷřŹ�ƶŝ�ŚƸƴţ�ŶƿŶū�ƶūƺţ�šǇƺƈŰƯ�Ʋƿř�Ŷǀƫƺţ�ŢƗźſ�Ƃƿ

�řŹ� ŶƿŶū�ƩƺƈŰƯ� ƶƘſƺţ� ŶƴƿōźƟ� Źŵ�ƾĪŝŚģ� ŵŚƘŝř� źƿŚſ� ƹ� ŶƳř� Ƶŵźĩ
�ƪƯřƺƗ�ƶĩ�Ţſř�ƵŶƃ�Ɓǈţ�ƶƫŚƤƯ�Ʋƿř�Źŵ�ŶƳř�ƵŵřŶƳ�Źřźƣ�ƾſŹźŝ�ŵŹŹƺƯ
�źŝ� ƪƯřƺƗ� Ʋƿř� źǀŧŐţ� ƹ� ƾĪŝŚģ� ŶƴƿōźƟ� Źŵ� ƾĪŝŚģ� ƵŶƴƴĩ� ŵŚŬƿř
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íåíå���������ŝŚģ�ƽƺĮƫř�ƾůřźƏŝŚģ�ƽƺĮƫř�ƾůřźƏƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�Źŵ�ƾĪƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�Źŵ�ƾĪ����������������������������ƱŚǀŰŤƟ�ŶưŰƯ�ƹ�ƽźĪƟ�ŚƳŚƀĩŹ��ƽŶưůř�ƾƬƗ�ŚƋźǀƬƗ��ƾƴǀƀůŶǀſ�ŶưŰƯŶǀſƱŚǀŰŤƟ�ŶưŰƯ�ƹ�ƽźĪƟ�ŚƳŚƀĩŹ��ƽŶưůř�ƾƬƗ�ŚƋźǀƬƗ��ƾƴǀƀůŶǀſ�ŶưŰƯŶǀſ 

ƾƯ�ƶƿřŹř�źǀƀƯ�ƪǀƬŰţ�ƩŶƯ�ŜƫŚƣ�Źŵ�ƶĩ�ƾĪŝŚģ�ƽŚƷźĮƳŚƄƳ�ƶŝ�ŵŵźĭ�
�ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�Źŵ� řŹ�ƾĪŝŚģ�ŵŚƘŝř�ƶǀƬĩ�ƶĩ�Ʊō�ƪǀƫŵ
��ŵƺƃ�ƾƯ�Ƶŵźưƃ�ŶƿŶū�ƹ�ƖƯŚū�ƾƫŶƯ���ŶƷŵ�ƾƯ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ
�Ƶŵźŝ�ŹŚĩ�ƶŝ�ŵƺūƺƯ�šǇƺƈŰƯ�ŵŹƺƯ�Źŵ�ŚƸƴţ�ƾĪŝŚģ�ƽŚƷ�ƩŶƯ�ƵƹǈƘŝ

ŶƳř�ƵŶƃ] æë�è�æ>��ŶƴƿřźƟ�Źŵ�ƾĪŝŚģ�ƩŶƯ�ƾůřźƏ�żǀƳ�ŢƸū�Ʋƿř�Żř�ƹ
ū�ƩƺƈŰƯ�ƶƘſƺţŵƺƃ�ƾƯ�Ƶŵźưƃ�ƵŻŚţ�ƹ�ƺƳ�ƽźƯř�ŶƿŶ�� 

�ƪĪƃ�æ�Ơţ�ƶŝ�řŹ�ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�Źŵ�ƾĪŝŚģ�ŵźŝŹŚĩƈ�ƱŚƄƳ�ƪǀ
ŶƷŵ�ƾƯ���

�ƵŶƃ�źĩŷ�ƾƯƺƸƠƯ�ƩŶƯ� �ŵƺƃ�ƾƯ�ƵŶƿŵ�ƪĪƃ�Ʋƿř�Źŵ�ƶĩ�ƶƳƺĮƳŚưƷ
ŶƃŚŝ�ƾƯ�ƾƬƇř�ŌżūŹŚƸģ�ƽřŹřŵ���Źŵ�ƾĪŝŚģ�ƽŚƷ�ƱřŹ�Ƃǀě�Ōżū�Ʋǀƫƹř

ŶƃŚŝ�ƾƯ� ŶƿŶū�ƩƺƈŰƯ� ƶƘſƺţ� �ưƷ� ŚƷ� ƱřŹ�Ƃǀě�Ʋƿř�šřźǀǀƜţ� ƱŚ
�ƾŤŝŚƣŹ�ƽŚƷŹřŻŚŝ�Źŵ�ŵƺūƺƯŢſř���
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�ƪĪƃæ�ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�Źŵ�ƾĪŝŚģ�ƭƺƸƠƯ�ƽźǀĭŹŚĪŝ���

��
ř�ƵŶưƗ� ƶŤſŵ� ƹŵ� ƶŝ� ŶƿŶū�šǇƺƈŰƯ� ƶƘſƺţ� ŵŹƺƯ� Źŵ�šřźǀǀƜţ�Ʋƿ

ŶƳƺƃ�ƾƯ�ƮǀƀƤţ��ŶƃŹ�ƪƯŚƃ�ƾĪƿĥƺƫƺƴĪţ�šřźǀǀƜţ�Ʃƹř��
ſ�ƂƿřżƟř� ƹ�ƽĥƺƫƺƴĪţ�ƱƹżƟřŻƹŹ�šřźǀǀƜţ� ƭƹŵ� ƹ�ƽŹƹōƺƳ� ŷƺƠƳ�ŢƗź

�ƹ�ƾſŚǀſ�ƪƯřƺƗ��ƱŚƿźŤƄƯ�ƽŚƷŻŚǀƳ�ƹ�ŚƋŚƤţ�Źŵ�źǀǀƜţ�ƪƯŚƃ�ƶĩ�ŹřŻŚŝ
�ƹ�ƾƳŚƸū�ƽŚƷŹřŻŚŝ�ŶƃŹ� ƹ� ŚŞƣŹ�šŹŶƣ�ƂƿřżƟř� �ƾĮƴƷźƟ� ƹ�ƾƗŚưŤūř

ŶƃŚŝ�ƾƯ�źŤĪģƺĩ�ƽŚƷŹřŻŚŝ�ƶŝ�ŚƸƳō�ƮǀƀƤţ����
�ŶƴƿřźƟ� ŻŚǀƳ� ƱřżǀƯ� ƲǀǀƘţ� Źŵ� ŚƷ� ƱřŹ� Ƃǀě� Ʋƿř� ƾſŹźŝ� ƹ� ƶƘƫŚƐƯ

NPDģ�ƶŝ���Źŵ�ƾĪŝŚģ�ƽŚƷŹŚĪƷřŹ�ƹ�ŚƷ�ŢſŚǀſ��ƲǀǀŞţƹ�ƽŻŚſ�ĨŝŚ

�ƽŚƷ�ƽĦţřźŤſř�ƲƿƹŶţ� ƭŚĮƴƷNPDŶƳƺƃ�ƾƯ� ƶŤƟźĭ� ŹŚĩ� ƶŝ���Ōżū�
ŶƃŚŝ�ƾƯ�ƾĪŝŚģ�ƵŶƴƴĩŵŚŬƿř�ƪƯřƺƗ� �ƾƯƺƸƠƯ�ƩŶƯ�Źŵ�ƭƹŵ�ƾſŚſř��
�ƵŶƴƷŵ� ƪǀĪƄţ� ŵřźƟř� �ŶƿŶū� ƩƺƈŰƯ� Ŷǀƫƺţ� ŶƴƿřźƟ� Źŵ� ƪƯřƺƗ� Ʋƿř

NPDƲƟ� �ƽĥƺƫƺƴĪţ� ƕřƺƳř� ���ř� ƹ�šŚƗǈƏř�ƽŹƹō�ƹ�šřżǀƸŬţƹ� ŚƷŹřżŝ
ƾƯ�ƾĪŝŚģ�ŵŚƘŝř�ŵŚŬƿř�ŜŞſ�ƶĩ�ŶƴƃŚŝ�ƾƯ�ŚƷ�ƽŹƹōƺƳ�ƕřƺƳř�ŶƳƺƃ���Ōżū

�ƹ�ŚƷŻŚƟ�Żř�Ĩƿ�źƷ�Źŵ�ƾĪŝŚģ�ŵŚƘŝř�źǀŧŚţ�ƶĩ�Ţſř�ƾƄŴŝ��ƩŶƯ�ƭƺſ
� ŶƴƿřźƟ� ƶƳŚĭ�Ƃƃ�ƪůřźƯNPDřŹ��ŵŚŬƿř� ŦƗŚŝ� ƹ� ŶƷŵ� ƾƯ� ƱŚƄƳ�

�ƝŚƐƘƳř� �ƖƣƺƯ� ƶŝ� ƹ�Ɩƿźſ�ƾƿƺĮŴſŚě�ƪǀŞƣ� Żř�ƾĪŝŚģ�ƽŚƷ�ŢǀƬŝŚƣ

ƾĪŝŚģ�ƽŚƷ�ƱřŹ�Ƃǀě��
ƾĪǀƴĪţ�šřźǀǀƜţ*��

�ƽĥƺƫƺƴĪţ�Źŵ�źǀǀƜţ���
�ƽŹƹōƺƳ�ŷƺƠƳ�ŢƗźſ�Źŵ�źǀǀƜţ���

 ŹřŻŚŝ�šřźǀǀƜţ*��
�ƱŚƿźŤƄƯ�ƽŚƷŻŚǀƳ�Źŵ�źǀǀƜţ���

�ƾŤŝŚƣŹ�šřźǀǀƜţ���
��ſ�šřźǀǀƜţƾƗŚưŤūř�ƹ�ƾſŚǀ��

 

ƾĪŝŚģ�ŵŚƘŝř 

�ƩƺƈŰƯ�ƶƘſƺţ�ƽŚƷŻŚƟŶƿŶū 

�ƾŝŚƿŻŹř�ƹ�ƵŶƿř�ƢƬųƱō 

�ƹ�ŶƿŶū�ƩƺƈŰƯ�ƭƺƸƠƯ�ƶƘſƺţ
Ʊō�ƾŝŚƿŻŹř 

�ƹ�ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ
ƾŝŚƿŻŹřƱō� 

ŹřŻŚŝ�ƽŚƷ�Ţƀţ�ƭŚŬƳř 

�ƶŝ�ŻŚƛō�ƵƺŞƳř�Ŷǀƫƺţ
ŶƿŶū�ƩƺƈŰƯ 

�ƽżƿŹ�ƶƯŚƳźŝ�ƹ�ŹřŻŚŝ�ƶƘƫŚƐƯ
ĨƿĦţřźŤſř 

ƱŚƿźŤƄƯ�ƽŻŚſ�ƾƴƛ 

�ƽźǀĭŹŚĪŝ�Źŵ�ƪǀƸƀţ
�šŚƳŚĪƯř 

�ŮƐſ�ƂƿřżƟř�ŢƸū�ŢĩŹŚƄƯ
ŢŝŚƣŹ 

šřźǀǀƜţ�ŢƿźƿŶƯ 

�ĨŝŚģNPD�ƽŚƷ�ŢǀƬŝŚƣ��
�ƱŚƿźŤƄƯ�ŢƿŚƋŹ�ƱřżǀƯ�Żř���ŶƿŶū�ƩƺƈŰƯ���

��ŹřŻŚŝ�Źŵ�ƩƺƈŰƯ�ƖƣƺƯ�ƶŝ�ƾƟźƘƯ�ƹ�Ɩƿźſ�Ŷǀƫƺţ���
�ƷŵŹřŶƳŚŤſř�ŢƿŚƗŹ�ŶƿŶū�ƩƺƈŰƯ�Ŷǀƫƺţ�Źŵ�ƾƠǀĩ�ƽŚ��

�ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�ƽźƿŸě�ƝŚƐƘƳř���
�ŚŞƣŹ�ƶŝ�Ɩƿźſ�ƾƿƺĮŴſŚě���
�ƩƺƈŰƯ�ƽŚƷ�ƶƴƿżƷ�ƂƷŚĩ� 

ƾĪŝŚģ�ƵŶƴƴĩŵŚŬƿř�ƪƯřƺƗ 

�ƽĥƺƫƺƴĪţ���
�ƱŚƴĩŹŚĩ�ƹ�ŵřźƟř���

�ƽŹƹōƺƳ���
�ƽĥƺƫƺƴĪţ�šŚƗǈƏř� 
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�ƽźƿŸě�ƪƿƺŰţ�ŢƗźſ�ƹ�ƾŤŝŚƣŹ�ƽŚƿřżƯ�ƹ�ŚƷ�ƾĮŤƀƿŚƃ�ƂƿřżƟř��Ŷǀƫƺţ

� ŶƿřƺƟ� ƹ� ŪƿŚŤƳ� ƱřƺƴƗ� ƶŝNPD�ĨŝŚģ��ƩŶƯ� ƭŹŚƸģ� Ōżū� ��ŶƷřƺų
Ŷƿŵźĭ� ��ĨŝŚģ�ŶƿŶū�ƩƺƈŰƯ� ƶƘſƺţ� ŶƴƿōźƟ� ��ƪĪƃ�Ʋƿř�ƽŚƴŞƯ� źŝ

Ŷƿŵźĭ�ŶƴƷřƺų�ũřźŴŤſř�Ʊō�źŝ�źŧŒƯ�ƪƯřƺƗ�ƹ�ƾƟźƘƯ� 

 
è��ƢǀƤŰţ�ƽĥƺƫƹŶŤƯ��

ƲǀǀƘţ� ŹƺƔƴƯ� ƶŝ� ƶƫŚƤƯ� Ʋƿř� Źŵ�ƾĪŝŚģ� źŝ� źŧŒƯ� ƽŚƷ� ŹƺŤĩŚƟ�
�ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ� ��ƶŝ�ƍƺŝźƯ�šŚǀƿżū�Źŵ�ƶĩ�ƶƳƺĮƳŚưƷ

�Ŷƃ�źĩŷ�Ĩƿ�ƪĪƃ�Źŵ�ƵŶƃ�ƶƿřŹř�ƾƯƺƸƠƯ�ƩŶƯŚŝ�řŶŤŝř��ŹƹźƯ�ƾſŹźŝ�
��ƢǀƤŰţ�šŚǀŝŵř�źŝƽŻŚſ�ĨŝŚģźŝ�źŧŒƯ�ƪƯřƺƗ�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�

� Żř�ƶĩ�ŶƿŶū�Źŵ�ƾĪŝŚģ�ŵŚƘŝř�ƽźǀĭŹŚĪŝ� Żř�Ĩƿ�źƷƴƿōźƟ�ƪůřźƯ�ƽŶ
ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿŚǀƯ�ŢſŶŝ��Żř�ƵŵŚƠŤſř�Śŝ�žĜſ�ƹ�ƾƿŚſŚƴƃ

�ƽŚƷŹƺŤĩŚƟ��ƾƬƯŚƗ�ƾŰǀƋƺţ�ƪǀƬŰţ�ƁƹŹ�ƽŶǀƬĩ�ƾƿŚſŚƴƃ�ŹřŸĭźǀŧŐţ
ƾƯ�ƾƟźƘƯ�ƹ�ŶƳƺƃ����

ƽŹŚŤųŚſ�šǇŵŚƘƯ�ƹźǀƀƯ�ƪǀƬŰţ�ƁƹŹ�Żř�ƵŵŚƠŤſř�Śŝ�žĜſ�Ʋƿř�źŧř��
�ƽŶǀƬĩ�ƽŚƷŹƺŤĩŚƟ�ƢƤŰţ�źŝ�ŢƿŚƸƳ�Źŵ�ƹ�ƾĪŝŚģ�ŶƿŒƯ�ƽŚƷźĮƳŚƄƳ�źŝ

Śģƺų�ƖƿŚƴƇŹŵŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�Źŵ�ƾĪŝ��Ʊřźƿř�ƽŻŚſƹŹŵ
ƾĪŝŚģ�ƽƺĮƫř�ƾůřźƏ�ƾƿŚƸƳ�ƩŶƯ�ƹ�ŢƟźĭ�ŶƷřƺų�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ�
Ŷƃ�ŶƷřƺų�ƾƟźƘƯ�ƖƿŚƴƇ�Ʋƿř�Źŵ�ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�Źŵ��

Ţſř�ƵŶƃ�źĩŷ�ƪǀƈƠţ�ƶŝ�ƽĥƺƫƹŶŤƯ�ƽźǀĭŹŚĪŝ�ƪůřźƯ�ƶƯřŵř�Źŵ���Ʋƿř�
�ƪĪƃ�Źŵ�ƪůřźƯçŢſř�ƵŶƃ�ƵŵŹƹř������
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�ƪĪƃç�ƢǀƤŰţ�ƽŻƺƫƹŶŤƯ�ƪůřźƯ���

é���ŶƴƿōźƟ�ƾĪŝŚģ�źŝ�ŹřŸĭ�źǀŧŐţ�ƽŶǀƬĩ�ƪƯřƺƗ�ƲǀǀƘţ
ƾƬƯŚƗ�ƪǀƬŰţ�ƁƹŹ�Żř�ƵŵŚƠŤſř�Śŝ�ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ��

Ƙţ�ŢƸūǀǀĨŝŚģźŝ�źŧŒƯ�ƪƯřƺƗ�ƲƩƺƈŰƯ�ƶƘſƺţŶƴƿōźƟ�ƽŻŚſ��
�ƢǀƤŰţ�šŚǀŝŵř� źŝ� ŹƹźƯ�ƾſŹźŝ� Śŝ� řŶŤŝř� �ŶƿŶūĨŝŚģźŝ� źŧŒƯ�ƪƯřƺƗ�

ƽŻŚſŻř�ƶĩ�ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ��Źŵ�ƾĪŝŚģ�ŵŚƘŝř�ƽźǀĭŹŚĪŝ�
� Żř� Ĩƿ� źƷŶƿŶū� ƩƺƈŰƯ� ƶƘſƺţ� ƽŶƴƿōźƟ� ƪůřźƯ�ŶƴƿŎǀƯ� ŢſŶŝ�
ƾƿŚſŚƴƃŶƳƺƃ�ƾƯ�� �� ƵŹŚưƃ� ƩƹŶū� Źŵ� ƪƯřƺƗ� Ʋƿř� ƶǀƬĩ�æ��ƵŵŹƹō�
ŶƳř�ƵŶƃ����ŶƘŝ�ƶƬůźƯ�Źŵ�ƵŶƃ�źĩŷ�ƪƯřƺƗ�ŽŚſř�źŝ�ƽř�ƶƯŚƳ�Ƃſźě
ƩƹŶū�Źŵ��æ�Ŷƿŵźĭ�ƲƿƹŶţ�� �Źŵƿř��ƽřźŝ�ƶƯŚƳ�Ƃſźě�Ʋèçé�Żř�Ʋţ�

ŶƿŶū� ƩƺƈŰƯ� ƽŚƷ� Ƶĥƹźě� ƱřźƿŶƯ��Źŵ� ƶĩ� ƱŚſŶƴƸƯ� ƹ� ƱřŹƹŚƄƯ�
Ƶŵƺŝ�źţ�ƢƟƺƯ�ŶƿŶū�ƩƺƈŰƯ�Ŷǀƫƺţ�ƶƇźƗ�� ƹ� ƵŶƃ�ƵŵŚŤſźƟ�ŶƳřçëé�

ŲſŚě�Ŷƿŵźĭ�ŢƟŚƿŹŵ���
��

�ƩƹŶūæ��ƶƘſƺţ�ŶƴƿōźƟ�ƽŻŚſ�ĨŝŚģ�źŝ�ŹřŸĭ�źǀŧŐţ�ƪƯřƺƗ�
ŶƿŶū�ƩƺƈŰƯ��

ŵŹřƺƯ�� �
� ŻŚƟ� Źŵ� ƾĪŝŚģ� ŵŚƘŝř� ƽźǀĭŹŚĪŝ�ŹřŻŚŝ� ƶƘƫŚƐƯ� ƹ� ĨƿżţřźŤſř� ƽżƿŹ� ƶƯŚƳźŝ

ŶƿŶū�ƩƺƈŰƯ��
˺����ŹƺŰƯ�ŵƺſ�ƽŚƷ�ƽĦţřźŤſř�ƽŚū�ƶŝ�ŹƺŰƯ�ƽźŤƄƯ�ƽŚƷ�ƽĦţřźŤſř�ƲǀǀƘţ�@æ�æî>�������������������������������������������������
ç�ŹřŻŚŝ�ƝřŶƷř�ŹŚĪƃō�ƹ�ƲƃƹŹ�ƲǀǀƘţ�@çå�>��
è���Ƴ�ƽŚƷ�ƽĦţřźŤſř� Żř� ŶƃŹř�ŢƿźƿŶƯ�ŢƿŚưů� ƹ� ŶƸƘţ�Źŵ�ƽźƿŸě�ĨƀƿŹ� ƹ� ƶƳřŹƹōƺ

ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ@çå�>��
é��ƹ�ƪŗŚƀƯ�ƪů�ƹ�ƽźǀĭ�Ʈǀưƈţ�ŢƸū�ƵŹƺƔƴƯŶƴģ�ƽŚƷ�Ʈǀţ�ƪǀĪƄţ�ƹ�ƾƷŶƳŚƯŻŚſ�

�ĨƿĦţřźŤſř�šǈĪƄƯ@çè��çæ>������������������������������������������������������������������
�ê��ƿƹŶţ�ŢƸū�ƱŚĭŶƴƴĩ�ƲǀƯŚţ�ƹ�ƱŚƿźŤƄƯ�Śŝ�ĨƿŵżƳ�ƽŹŚĪưƷ��ƶƴǀƸŝ�ƽŚƷ�ƽĦţřźŤſř�Ʋ

�ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ@�çé�çê�>��
ë��ƲƿƹŶţ�ŢƸū�ƱŚƴĩŹŚĩ�ƹ�ŢƿźƿŶƯ�Ʋǀŝ�šŚƗǈƏř�ƽŹƹō�ƲƟ�šǈǀƸƀţ�Żř�ƽźǀĭ�ƵźƸŝ�

ŜſŚƴƯ�ƽĦţřźŤſř@çë�>��
ì��ƱŚƿźŤƄƯ�ƽřźŝ�ƵŵƹżƟř�ƁŻŹř�ƽřŹřŵ�ƽŚƷ�ŢƇźƟ�źŝ�żĩźưţ@æî�>��
í���ƺƇ�ƶŝ�ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ƽŚƷ�ƽĦţřźŤſř�źŝ�źƔƳŶƿŶŬţ�ƹ�ŹƹźƯźưŤƀƯ�šŹ��
@�çì�çí�>��
î��ŹřŻŚŝ�Źŵ�ŶƿŶū�ƽŚƷ�ŢƇźƟ�Ɩƿźſ�ŢųŚƴƃ�@è�>��
æå��šřźǀǀƜţ�Śŝ�ŜſŚƴŤƯ�ƹ�ƾƬƯŚƘţ��Śƿƺě�ƽŚƷ�ƽĦţřźŤſř�ƲƿƹŶţ�@çî�>��
ææ���ŚŞƣŹ�Ƃƴĩřƹ�ƶŝ�Ɩƿźſ�ƾƿƺĮŴſŚě�ŢǀƬŝŚƣ�@çî�>��

Ʊō�ƾŝŚƿŻŹř�ƹ�ŶƿŶū�ƩƺƈŰƯ�ƽŚƷ�ƵŶƿř�ƢƬų�ŻŚƟ�Źŵ�ƾĪŝŚģ�ŵŚƘŝř�ƽźǀĭŹŚĪŝ��

˺˻�ŚƷ� ƵŶƿř� śŚŴŤƳř� ƽŚƴŞƯ� źŝ� ŹƺŰƯ� ƽźŤƄƯ� ƽ�ƾƬŞƣ� šŚƿźƔƳ� ƹ� ƶƴǀƄǀě� ƶƘƫŚƐƯ
ƱŚƿźŤƄƯ@èå�>��

æè�ƽŹřŵźŝƺĮƫř��ƽŚƷ�ĬǀƴĪţ�Żř�ƵŵŚƠŤſř�Śŝ�ŶƿŶū�ƩƺƈŰƯ�ƽŚƷ�ƵŶƿř�śŚŴŤƳř�@çí�>���
æé��Žǈĩ� ƽŚƷŵŹřŶƳŚŤſř� Śŝ� ƢŞƐƴƯ� ƹ� ƾƴŤŞƯ� ŶƿŶū� ƮǀƷŚƠƯ� ƹ� ŚƷ� ƵŶƿř� śŚŴŤƳř�

ƾƳŚƸū@èæ�>��
æê�ǀƤŰţ�ƽŚƷ�Ʈǀţ�ĨƿŵżƳ�ƽŹŚĪưƷ�ƹ�ŢĩŹŚƄƯ��ƶŝ�ƽŹƹōƺƳ�ƽŚƷ�ƶĪŞƃ�Śŝ�ƶƘſƺţ�ƹ�Ƣ

ƵŶƿř�Ŝƀĩ�ŹƺƔƴƯ�ŶƿŶū�ƽŚƷ@èç�>��
Ʊō�ƾŝŚƿŻŹř�ƹ�ŶƿŶū�ƩƺƈŰƯ��ƭƺƸƠƯ�ƶƘſƺţ�ŻŚƟ�Źŵ�ƾĪŝŚģ�ŵŚƘŝř�ƽźǀĭŹŚĪŝ� �

æë��ƽźŤƄƯ�ƁŻŹř�ƲǀǀƘţ�ŶƴƿřźƟ�ƭŚŬƳř�ƹ�ƽźǀĭŹŚĪŝæƽźŤƄƯ�ƁŻŹř�ƵźǀŬƳŻ�ƹ�ç�Ţƀţ�ŹƺƔƴƯ�ƶŝ��
ƱŚƿźŤƄƯ�źƔƳ�Żř�ŶƿŶū�ƩƺƈŰƯ�ƭƺƸƠƯ@èå�>��

�ƽźǀĭŹŚĪŝƱō�ƾŝŚƿŻŹř�ƹ�ŶƿŶū�ƩƺƈŰƯ��ƶƘſƺţ�ƹ�ƾůřźƏŻŚƟ�Źŵ�ƾĪŝŚģ�ŵŚƘŝř��
æì��ŶƿŶū�ƩƺƈŰƯŶǀƫƺţ�ƹ�ŢųŚſ�źǀƔƳ�ŢǀƠǀĩ�ŵƺŞƸŝ�ƽŚƷ�ĨǀƴĪţ�ƽźǀĭŹŚĪŝ@ì�ê�>� �

 

�ŶƴƿōźƟ�ƽŶǀƬĩ�ƪƯŚƗ�Ƃƃ�ƲǀǀƘţ
ĨŝŚģ�ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ��

 

ƬƯŚƗ�ƪǀƬŰţ�ƁƹŹƾ��

�ƽŚƷ�źĮƳŚƄƳ�ƹ�ƽŶǀƬĩ�ƽŚƷ�źǀƜŤƯ�Ʋǀŝ�ƶƐŝřŹ�ƲǀǀƘţ
źǀƀƯ�ƪǀƬŰţ�ƁƹŹ�Żř�ƵŵŚƠŤſř�Śŝ�ƾĪŝŚģ 

 

��Źŵ�ƪǀųŵ�ƪƯřƺƗ�ƶǀƬĩ��ƲǀǀƘţ
�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿřźƟ�ƽŻŚſ�ĨŝŚģ
�šŚǀŝŵř�źŝ�ŹƹźƯ�ƶƘƫŚƐƯ�Śŝ�ŶƿŶů

ƢǀƤŰţ��

 

�ĨŝŚģ�źŝ�ŹřŸĭ�źǀŧ�Őţ�ƪƯřƺƗ�ƲǀǀƘţ
ƿřźƟ�ƽŻŚſ�ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�Ŷƴ

Śŝ p-value�ƹ�ƁƹŹ�Żř�ƵŵŚƠŤſř�
ƶƯŚƴƄſźě�ƪǀƬŰţ��

 

�ƽŚƷ�źĮƳŚƄƳ�ƲǀǀƘţ
ƺţ�ŶƴƿōźƟ�Źŵ�ƾĪŝŚģ��Ŷǀƫ
�źŝ�ŹƹźƯ�ƶƘƫŚƐƯ�Śŝ
ƢǀƤŰţ�šŚǀŝŵř��
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íçíç���������ŝŚģ�ƽƺĮƫř�ƾůřźƏŝŚģ�ƽƺĮƫř�ƾůřźƏƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�Źŵ�ƾĪƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�Źŵ�ƾĪ����������������������������ƱŚǀŰŤƟ�ŶưŰƯ�ƹ�ƽźĪƟ�ŚƳŚƀĩŹ��ƽŶưůř�ƾƬƗ�ŚƋźǀƬƗ��ƾƴǀƀůŶǀſ�ŶưŰƯŶǀſƱŚǀŰŤƟ�ŶưŰƯ�ƹ�ƽźĪƟ�ŚƳŚƀĩŹ��ƽŶưůř�ƾƬƗ�ŚƋźǀƬƗ��ƾƴǀƀůŶǀſ�ŶưŰƯŶǀſ 

æí��ƩƺƈŰƯ�ŢųŚſ�šŚǀƬưƗ� ƹ� ŶƿŶū� ƩƺƈŰƯ� ƩŶƯ�ŢųŚſ� źŝ� ƱŚƿźŤƄƯ�ƽŚƷŻŚǀƳ� ƶŝ� ƶūƺţ�
ŶƿŶū@çí�ê�>��
æî��ƾƷŚĭō�ŹƺƔƴƯ�ƶŝ�šŚƗǈƏř�ƽŹƹō�ƲƟ�ƽźǀĭŹŚĪŝ��ƶƘſƺţ�šŚǀƬưƗ�Ʈǀţ�ƽŚƌƗř�ƶǀƬĩ

ŶƿŶū�ƩƺƈŰƯ@èç�>��
çå�ŶƿŶū�ƩƺƈŰƯ�ŢųŚſ�ŶƴƿřźƟ�Źŵ�źƿŸě�ƝŚƐƘƳř�Ŷǀƫƺţ�ĨǀƴĪţ�ƽźǀĭŹŚĪŝ�@çí�>��
çæ�Ŷǀƫƺţ�ƶģŹŚĜĪƿ��šŚǀƬưƗ�ƾůřźƏ�ƹ�ƾƿřżƟř�ƮƷ�@çí�>��
çç��ŢųŚſ�ŶƴƿōźƟ�Źŵ�ƱŚƯżưƷ�ƾſŶƴƸƯ�ĨǀƴĪţ�ƽźǀĭŹŚĪŝ�@çí�>��
çè�ĨǀƴĪţ�ƽźǀĭŹŚĪŝ�JIT�ŢųŚſ�šŚǀƬưƗ�Źŵ�ŶƿŶū�ƩƺƈŰƯ@çí�> 

çé�źţƺǀĜƯŚĩ�Ĩưĩ�ƶŝ�ƾůřźƏ�ƽŚƷ�ĨǀƴĪţ�ƽźǀĭŹŚĪŝ�æźţƺǀĜƯŚĩ�Ĩưĩ�ƶŝ�ŢųŚſ�ƹ�ç�

ŶƿŶū�ƩƺƈŰƯ�ŢųŚſ�ƹ�ƾůřźƏ�Źŵ@çí�çë�>��
çê�ŶƿŶū�ƩƺƈŰƯ�ƩŶƯ�ŢųŚſ�Źŵ�Ɩƿźſ�ƽŻŚſ�ƩŶƯ�ĨǀƴĪţ�ƽźǀĭŹŚĪŝ�@çí�>��
çë��ŚƷ�šŚŝŹ�Ĩưĩ�ƶŝ�ŢųŚſ�ƹ�ƾůřźƏ�ƽŚƷ�ĨǀƴĪţ�ƽźǀĭŹŚĪŝ���ŢųŚſ�ƹ�ƾůřźƏ�Źŵ

ƈŰƯŶƿŶū�Ʃƺ@çí�>��
Ʊō�ƾŝŚƿŻŹř�ƹ�ŶƿŶū�ƩƺƈŰƯ��ŹřŻŚŝ�ƽŚƷ�Ţƀţ�ƭŚŬƳř�Źŵ�ƾĪŝŚģ�ŵŚƘŝř�ƽźǀĭŹŚĪŝ 

çì�Ţƀţ� źǀƔƳ� ŹřŻŚŝ� ƽŚƷ�Ţƀţ� ƭŚŬƳř� źŝ� ŶǀĩŚţ� ��� ƽŚƷ��ŵźŝŹŚĩ� Śƿ� ƵŵŚƠŤſř� Żř� ƪŞƣ
ƩƺƈŰƯ�æ�ƩƺƈŰƯ�ƽƺĮƫř�ŢųŚſ�ƹ�ƾůřźƏ�Żř�žě�ŚƯŚĭ�ƹ�ŚŤŝ��ŚƠƫō�ƽŚƷ�Ţƀţ@èè�>��

çí��Ʋǀŝ�ŢĩŹŚƄƯ�ƹ�ƽŹŚĪưƷ�ŢƿƺƤţƮǀţ��ŹƺƔƴƯ�ƶŝ�ƾŝŚƿŹřŻŚŝ�ƹ�ƶƘſƺţ�ƹ�ƢǀƤŰţ�ƽŚƷ
řŻŚŝ�ƽŚƷ�Ţƀţ�ƾŝŚƿŻŹřŹ@èë�èé�çå�ææ�>��

�çî�ƩƺƈŰƯ� ƽŚƷ� Ƶŵřŵ� ŢƿźƿŶƯ� ƮŤƀǀſ� Żř� ƵŵŚƠŤſř�PDM) � ��ŶƴƿōźƟ� Źŵ
NPD@èç�>���

èå�ŹřŻŚŝ�Źŵ�ƱŚƘƠƴƿŷ�ƝřŶƷř�ƽŻŚſ�ƵŵŹƹōźŝ�źŝ�ŶǀĩŚţ�@çí�> 

èæ�ƳƺưƳ�ŢųŚſ�Żř�ƱŚƿźŤƄƯ�ŢƿŚƋŹ�ƹ�ƁźƿŸě�ƱřżǀƯ�ƾſŹźŝ��Źŵ�ŶƿŶū�ƩƺƈŰƯ��ƶ
ŹřŻŚŝ@èì�>��

Ʊō�ƾŝŚƿŻŹř�ƹ�ŶƿŶū�ƩƺƈŰƯ�ƽŻŚſ�ƽŹŚŬţ�Źŵ�ƾĪŝŚģ�ŵŚƘŝř�ƽźǀĭŹŚĪŝ� �
èç��ŻŚƛō��ƽŚƷ�ƽżţřźŤſř�ƲǀǀƘţ�ŹƺƔƴƯ�ƶŝ�Śĩźƃ�ƹ��ŚŞƣŹ�Ż�ř�ƾƴƛ�šŚƗǈƏř�ƽŻŚſ�ƮƷřźƟ

ŶƿŶū�ƩƺƈŰƯ�Ŷǀƫƺţ�ƶŝ�>@ 

èè�ƛō�ŢƸū�ŜſŚƴƯ�ƱŚƯŻ�ƲǀǀƘţ�ŹƺƔƴƯ�ƶŝ�ŹřŻŚŝ�šřźǀǀƜţ�Żř�Ƣǀƣŵ�ƾƴǀŝ�Ƃǀě�ƶŝ�ŻŚ
ƩƺƈŰƯ�ƵƺŞƳř�Ŷǀƫƺţ@éå��èí�>��

èé���ƮŤƀǀſ�Żř�ƽźǀĭ�ƵźƸŝ��ERP�ƽŚƷ�ŢƿŵƹŶŰƯ�ƹ�ƖƳřƺƯ�źŝ�ƶŞƬƛ�ŹƺƔƴƯ�ƶŝ�ƽƺƣ�
�ƾƳŚĪƯ�ƾƿŚǀƟřźƜū� ��šǇƺƈŰƯ�ƽŚƷŹřŻŚŝ� źǀŴƀţ�ŢƸū�ƽř�ƶƴƿżƷ� ƹ�ƾƳŚƯŻŚſ�ŢųŚſ
ŶƿŶū@çî�>��

Ʒŵ� ŲſŚě� ƶŝ� ƍƺŝźƯ� šŚǀƇƺƈų� ƩƹŶū� Źŵ� ƱŚĭŶƴ�ç� ��ƵŶƃ� ƵŵŹƹō
Ţſř� 

��

ƩƹŶū ç���šŚƈŴƄƯƱŚĭŶƴƷŵ�ŲſŚě�ƶŝ�ƍƺŝźƯ��
�ƩƺƈŰƯ�ƶƘſƺţ�ƽŚƷ�Ƶĥƹźě�ƕřƺƳř

ŶƿŶū��

ƾƳřƹřźƟ� �ƾƳřƹřźƟ�ŶƇŹŵ� �

ƾƿŚǀưǀƃ�ƖƿŚƴƇ��éî��ê�æí 
ƹŹŵƺų�ƖƿŚƴƇ��èé í�æç 
ƾƗŚƟŵ�ƖƿŚƴƇ��èî ì�æé 

ƵŶƴƿƺƃ�ŵřƺƯ�ƹ�ƖƿŚƴƇ��éí æ�æí 
ƾƿřŸƛ�ƖƿŚƴƇ��êç ë�æî 

ƾŤƘƴƇ�šřżǀƸŬţ��éç î�æê 
Ɩưū��çëé æåå 

Ƶĥƹźě�Źŵ�ƱŚĭŶƴƷŵ�ŲſŚě�ŢƫƺŘƀƯ�NPD�� ��
�ƱřźƿŶƯNPD æåë æ�éå 
�ƱřŹƹŚƄƯNPD ëë çê 

�ƾƿřźūř�ƱřźƿŶƯNPD îç í�èé 
Ɩưū�� çëé æåå 

��

ţ� ŵŹƺƯ� Źŵ�ƱŚĭźŞų�źƔƳ�ƾŝŚƿŻŹř� ŹƺƔƴƯ�ƶŝŐ�źŝ�ƪƯřƺƗ� Żř�Ĩƿ� źƷ� źǀŧ
�ŽŚǀƤƯ�Żř���ŶƴƿōźƟê�ŵŶƗ�Ʊō�Źŵ�ƶĩ�Ŷƿŵźĭ�ƵŵŚƠŤſř�šźĪǀƫ�ƾƿŚţ�ê�

�ŵŶƗ�ƹ�ƢƟřƺƯ�ŹŚǀƀŝ�ƾƴƘƯ�ƶŝæƫŚŴƯ�ŹŚǀƀŝ�ƾƴƘƯ�ƶŝ��ƞŢſř����

�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�ƽŻŚſ�ĨŝŚģ�źŝ�źŧŒƯ�ƪƯřƺƗ�ƲǀǀƘţ�ŹƺƔƴƯ�ƶŝ
� ƽŹŚƯō� ƪǀƬŰţ� řŶŤŝř� �ŶƿŶūp-value� Ţſř� ƵŶƃ� Ƶŵźŝ� ŹŚĩ� ƶŝ��ƶŝ�

�ƶŤƟźĭ�źƔƳ�Źŵ�źƠƇźǀƛ�ƽŚƷ�ƶǀƋźƟ�ƱřƺƴƗ�ƶŝ�ƪƯřƺƗ�ƶǀƬĩ�ƶĩ�ƽŹƺƏ
� �ƽřŹřŵ� ƶĩ�ƾţŹƺƇ� Źŵ� ƹ� ŶƳƺƃ�ƾƯp-value� Żř�Ƃǀŝ�åê�å�ŶƴƃŚŝ�

źƟƉ�ŵŵźĮǀƯ�ŶǀƿŐţ� źƠƇ��ƶƘƯŚū�źƿŵŚƤƯ� ƹ� ƶƳƺưƳ� źƿŵŚƤƯ�Ʋǀŝ�ƾƴƘƿ�
ŵƺƃ�ƾưƳ�ƶŤųŚƴƃ�ƮƸƯ�ƪƯŚƗ�ƶŬǀŤƳ�Źŵ�ƹŵŹřŶƳ�ŵƺūƹ�ƾţƹŚƠţ����

� ƩƹŶū� Źŵ� ƶĤƳŚƴģ�è� �ƾƯ� ƵŶƷŚƄƯ�� ƪƯŚƗ� ƹŵ� �ŵŵźĭæèƹçî�ƽřŹřŵ�
�ŹřŶƤƯp-value�Żř�Ƃǀŝ��åê�åŶƴƃŚŝ�ƾƯ�����

�šŚǀŝŵř� źŝ� ŹƹźƯ�ƾſŹźŝ� Śŝ� ƹ�Ʃƹř� ƵŚĮƳ� Źŵ�ƪƯřƺƗ�Ʋƿř� ƶģźĭ�ƲƿřźŝŚƴŝ
�ƶŝ�ƢǀƤŰţ�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�ƾĪŝŚģ�źŝ�ŹřŸĭ�źǀŧŎţ�ƪƯřƺƗ�ƱřƺƴƗ

� ƱŚƄƳ� � ƱŚĭźŞų� źƔƳ� ŚƯř�ŶƳƺƃ�ƾƯ� Ƶŵźưƃ� ŶƿŶūƯ�Ʋƿř� ƶĩ� ŶƷŵ�ƾ
�ƩƺƈŰƯ� ƶƘſƺţ� ŶƴƿōźƟ� Źŵ� ƾĪŝŚģ� ƢƤŰţ� źŝ� ƾƳřŶƴģ� źǀŧŐţ� ƪƯřƺƗ
�ƪưƗ�Źŵ�ŚƸƳō�ƽřźūř�ŵźŝŹŚĩ�ƹ�ŶƳŹřŶƳ�Ʊřźƿř�ƽŶǀƫƺţ�ƖƿŚƴƇ�Źŵ�ŶƿŶū

ƶƘſƺţ�ŶƴƿōźƟ� ŵƺŞƸŝ� ƶŝ� źŬƴƯ�Ţſř�ƲĪưƯ�ƶŞƴū�Żř�ŶƿŶū�ƩƺƈŰƯ�
�Żř�ƪƯŚƗ�ƹŵ�Ʋƿř�ƝŸů�Śŝ�ƲƿřźŝŚƴŝ��ŵŵźĭ�ƾĪŝŚģ�Żř�źǀƛ�ƶŝ�ƽźĮƿŵ�ƽŚƷ

Ʋǀŝèé�ŶƴƿōźƟ�ƽŻŚſ�ĨŝŚģ�Źŵ�ŭźƐƯ�ƪƯŚƗ�NPD���èç�ƶŝ�ŹƺŤĩŚƟ�
�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�ƾĪŝŚģ�źŝ� ŹřŸĭźŧř� ƹ�ƮƸƯ�ƽŚƷŹƺŤĩŚƟ�ƱřƺƴƗ

ŶƿŶū �ŶƳŶƃ�ƶŤųŚƴƃ�Ʊřźƿř�ƽŶǀƫƺţ�ƖƿŚƴƇ�Źŵ���ƩƹŶū�Źŵ�ƪƯřƺƗ�Ʋƿř
�è�ŶƳř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ����

�ŶƴƿōźƟ�ƽŻŚſ�ĨŝŚģ�Źŵ�ŢǀƤƟƺƯ�ƾƬƇř�ƽŚƷ�ŹƺŤĩŚƟ�ƲǀǀƘţ�ŹƺƔƴƯ�ƶŝ
NPD �ƪǀƬŰţ�ƁƹŹ�Żř�Ŷƃ�źĩŷ�ƶĤƳŚƴģ�ƾƬƯŚƗŢſř� ƵŶƃ�ƵŵŚƠŤſř��

@éæ>� 

��
ƩƹŶū è��ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�źŝ�źŧŒƯ�ƪƯřƺƗ�ƪǀƬŰţ�

�ƁƹŹ�Żř�ƵŵŚƠŤſř�Śŝ�ĨŝŚģp-value��
P_value ŵŹřƺƯ�� �

 
ŵŚƘŝř� ƽźǀĭŹŚĪŝƶƯŚƳźŝ� ŻŚƟ� Źŵ� ƾĪŝŚģ���ƹ� ĨƿżţřźŤſř� ƽżƿŹ

ŶƿŶū�ƩƺƈŰƯ�ŹřŻŚŝ�ƶƘƫŚƐƯ� �

˹˹�˹ 
˺��ŵƺſ�ƽŚƷ�ƽĦţřźŤſř�ƽŚū�ƶŝ�ŹƺŰƯ�ƽźŤƄƯ�ƽŚƷ�ƽĦţřźŤſř�ƲǀǀƘţ�

���ŹƺŰƯ@æ�æî>���������������������������������������������������
˹˹�˹ ç�ŹřŻŚŝ�ƝřŶƷř�ŹŚĪƃō�ƹ�ƲƃƹŹ�ƲǀǀƘţ�@çå�>��

˹˹�˹ 
è���� ŢƿŚưů� ƹ� ŶƸƘţ�ƹ� ƶƳřŹƹōƺƳ� ƽŚƷ� ƽĦţřźŤſř� Żř� ŶƃŹř� ŢƿźƿŶƯ

ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�Źŵ�ƽźƿŸě�ĨƀƿŹ@çå�>��

˹˹�˹ 
é��ƽźǀĭ�Ʈǀưƈţ�ŢƸū�ƵŹƺƔƴƯŶƴģ�ƽŚƷ�Ʈǀţ�ƪǀĪƄţ�ƹ�ƾƷŶƳŚƯŻŚſ�

������ĨƿĦţřźŤſř�šǈĪƄƯ�ƹ�ƪŗŚƀƯ�ƪů�ƹ@çè�çæ>����������������������������������������������������������������

˹˹�˹ 
�ê��ŚĪưƷ��ƲƿƹŶţ�ŢƸū� ƱŚĭŶƴƴĩ� ƲǀƯŚţ� ƹ� ƱŚƿźŤƄƯ� Śŝ�ĨƿŵżƳ� ƽŹ

�ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ƶƴǀƸŝ�ƽŚƷ�ƽĦţřźŤſř@�çé�çê�>��

˹˹�˹ 
ë��ƹ� ŢƿźƿŶƯ� Ʋǀŝ� šŚƗǈƏř� ƽŹƹō� ƲƟ� šǈǀƸƀţ� Żř� ƽźǀĭ� ƵźƸŝ�

ŜſŚƴƯ�ƽĦţřźŤſř�ƲƿƹŶţ�ŢƸū�ƱŚƴĩŹŚĩ@çë�>��
˹˹�˹ ì��ƱŚƿźŤƄƯ�ƽřźŝ�ƵŵƹżƟř�ƁŻŹř�ƽřŹřŵ�ƽŚƷ�ŢƇźƟ�źŝ�żĩźưţ@æî�>��

˹˺̀�˹ 
í���ƶŝ� ŶƿŶū�ƩƺƈŰƯ� ƶƘſƺţ�ƽŚƷ�ƽĦţřźŤſř� źŝ� źƔƳŶƿŶŬţ� ƹ� ŹƹźƯ

źưŤƀƯ�šŹƺƇ�@�çì�çí�>��
˹˹̊�˹ î��ŹřŻŚŝ�Źŵ�ŶƿŶū�ƽŚƷ�ŢƇźƟ�Ɩƿźſ�ŢųŚƴƃ�@è�>��
˹˹�˹ æå��šřźǀǀƜţ�Śŝ�ŜſŚƴŤƯ�ƹ�ƾƬƯŚƘţ��Śƿƺě�ƽŚƷ�ƽĦţřźŤſř�ƲƿƹŶţ�@çî�>��
˹˹˺�˹ ææ���ŚŞƣŹ�Ƃƴĩřƹ�ƶŝ�Ɩƿźſ�ƾƿƺĮŴſŚě�ŢǀƬŝŚƣ�@çî�>��
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ŝŚģ�ƽƺĮƫř�ƾůřźƏŝŚģ�ƽƺĮƫř�ƾůřźƏƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�Źŵ�ƾĪƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�Źŵ�ƾĪ��������������������������������������ƱŚǀŰŤƟ�ŶưŰƯ�ƹ�ƽźĪƟ�ŚƳŚƀĩŹ��ƽŶưůř�ƾƬƗ�ŚƋźǀƬƗ��ƾƴǀƀůŶǀſ�ŶưŰƯŶǀſƱŚǀŰŤƟ�ŶưŰƯ�ƹ�ƽźĪƟ�ŚƳŚƀĩŹ��ƽŶưůř�ƾƬƗ�ŚƋźǀƬƗ��ƾƴǀƀůŶǀſ�ŶưŰƯŶǀſ����������������íè���

  
 
 

ŹŚĪŝ�ŶƿŶū�ƩƺƈŰƯ�ƽŚƷ�ƵŶƿř�ƢƬų�ŻŚƟ�Źŵ�ƾĪŝŚģ�ŵŚƘŝř�ƽźǀĭ
Ʊō�ƾŝŚƿŻŹř�ƹ��

˹˹�˹ ˺˻�� ƽŚƴŞƯźŝ� ŹƺŰƯ� ƽźŤƄƯ� ƽŚƷ� ƵŶƿř� śŚŴŤƳř�ƹ� ƶƴǀƄǀě� ƶƘƫŚƐƯ
ƱŚƿźŤƄƯ�ƾƬŞƣ�šŚƿźƔƳ@èå�>��

˼˻̌�˹ 
��

æè���ƽŚƷ�ĬǀƴĪţ� Żř� ƵŵŚƠŤſř� Śŝ� ŶƿŶū� ƩƺƈŰƯ� ƽŚƷ� ƵŶƿř� śŚŴŤƳř
ƽŹřŵźŝƺĮƫř�@çí�>���

˹˹�˹ æé�ƠƯ� ƹ� ŚƷ� ƵŶƿř� śŚŴŤƳř��Śŝ� ƢŞƐƴƯ� ƹ� ƾƴŤŞƯ� ŶƿŶū� ƮǀƷŚ
ƾƳŚƸū�Žǈĩ�ƽŚƷŵŹřŶƳŚŤſř@èæ�>��

˹˹�˹ æê��Śŝ� ƶƘſƺţ� ƹ� ƢǀƤŰţ� ƽŚƷ� Ʈǀţ� ĨƿŵżƳ� ƽŹŚĪưƷ� ƹ� ŢĩŹŚƄƯ�
ƶĪŞƃ�ƵŶƿř�Ŝƀĩ�ŹƺƔƴƯ�ƶŝ�ƽŹƹōƺƳ�ƽŚƷ�ŶƿŶū�ƽŚƷ@èç�>��

 �ƹ�ŶƿŶū�ƩƺƈŰƯ��ƭƺƸƠƯ�ƶƘſƺţ�ŻŚƟ�Źŵ�ƾĪŝŚģ�ŵŚƘŝř�ƽźǀĭŹŚĪŝ
Ʊō�ƾŝŚƿŻŹř� �

˹˹˻�˹ æë��� ƭŚŬƳř� ƹ� ƽźǀĭŹŚĪŝƽźŤƄƯ� ƁŻŹř� ƲǀǀƘţ� ŶƴƿřźƟæ�ƁŻŹř� ƵźǀŬƳŻ� ƹ�
ƽźŤƄƯçƱŚƿźŤƄƯ�źƔƳ�Żř�ŶƿŶū�ƩƺƈŰƯ�ƭƺƸƠƯ�Ţƀţ�ŹƺƔƴƯ�ƶŝ��@èå�>��

 �ƹ� ŶƿŶū� ƩƺƈŰƯ� ƶƘſƺţ� ƹ� ƾůřźƏŻŚƟ� Źŵ� ƾĪŝŚģ� ŵŚƘŝř� ƽźǀĭŹŚĪŝ
Ʊō�ƾŝŚƿŻŹř���

˹˻̂�˹��
æì��ĨǀƴĪţ� ƽźǀĭŹŚĪŝ��ƩƺƈŰƯŶǀƫƺţ� ƹ� ŢųŚſ� źǀƔƳ� ŢǀƠǀĩ� ŵƺŞƸŝ� ƽŚƷ

ŶƿŶū@ì�ê�>� �
˹˹˺�˹ æí�ƶūƺţ��šŚǀƬưƗ�ƹ�ŶƿŶū�ƩƺƈŰƯ�ƩŶƯ�ŢųŚſ�źŝ�ƱŚƿźŤƄƯ�ƽŚƷŻŚǀƳ�ƶŝ�

ŶƿŶū�ƩƺƈŰƯ�ŢųŚſ@çí�ê�>��
˹˹�˹ æî��Ʈǀţ�ƽŚƌƗř�ƶǀƬĩ�ƾƷŚĭō�ŹƺƔƴƯ�ƶŝ�šŚƗǈƏř�ƽŹƹō�ƲƟ�ƽźǀĭŹŚĪŝ�

ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�šŚǀƬưƗ@èç�>��
˹˻˻�˹ çå��ŢųŚſ� ŶƴƿřźƟ� Źŵ� źƿŸě� ƝŚƐƘƳř� Ŷǀƫƺţ� ĨǀƴĪţ� ƽźǀĭŹŚĪŝ�

ŶƿŶū�ƩƺƈŰƯ@çí�>��
˹˹̋�˹ çæ�Ʒ�Ŷǀƫƺţ�ƶģŹŚĜĪƿ��šŚǀƬưƗ�ƾůřźƏ�ƹ�ƾƿřżƟř�Ʈ@çí�>��
˹˹̋�˹ çç��ŢųŚſ�ŶƴƿōźƟ�Źŵ�ƱŚƯżưƷ�ƾſŶƴƸƯ�ĨǀƴĪţ�ƽźǀĭŹŚĪŝ�@çí�>��
˹˹̀�˹ çè�ĨǀƴĪţ�ƽźǀĭŹŚĪŝ�JITŶƿŶū�ƩƺƈŰƯ�ŢųŚſ�šŚǀƬưƗ�Źŵ�@çí�> 

 
˹˹̋�˹ 

çé�źţƺǀĜƯŚĩ�Ĩưĩ�ƶŝ�ƾůřźƏ�ƽŚƷ�ĨǀƴĪţ�ƽźǀĭŹŚĪŝ�æ�ƶŝ�ŢųŚſ�ƹ�
źţƺǀĜƯŚĩ�Ĩưĩç�Śſ�ƹ�ƾůřźƏ�ŹŵŶƿŶū�ƩƺƈŰƯ�Ţų@çí�çë�>��

 
˹˹�˹ 

çê��ƩƺƈŰƯ�ƩŶƯ�ŢųŚſ�Źŵ�Ɩƿźſ�ƽŻŚſ�ƩŶƯ�ĨǀƴĪţ�ƽźǀĭŹŚĪŝ�
ŶƿŶū@çí�>��

˹˹�˹ çë��ŚƷ�šŚŝŹ�Ĩưĩ�ƶŝ�ŢųŚſ�ƹ�ƾůřźƏ�ƽŚƷ�ĨǀƴĪţ�ƽźǀĭŹŚĪŝ���Źŵ
ŶƿŶū�ƩƺƈŰƯ�ŢųŚſ�ƹ�ƾůřźƏ@çí�>��

 �ƩƺƈŰƯ� � ŹřŻŚŝ� ƽŚƷ� Ţƀţ� ƭŚŬƳř� Źŵ� ƾĪŝŚģ� ŵŚƘŝř� ƽźǀĭŹŚĪŝ
Ʊō�ƾŝŚƿŻŹř�ƹ�ŶƿŶū 

˹˹�˹ 
çì�Ţƀţ� źǀƔƳ� ŹřŻŚŝ� ƽŚƷ� Ţƀţ� ƭŚŬƳř� źŝ� ŶǀĩŚţ� ��� ƽŚƷ��Żř� ƪŞƣ

ƩƺƈŰƯ� ŵźŝŹŚĩ� Śƿ� ƵŵŚƠŤſř�æ��Żř� žě� ŚƯŚĭ� ƹ� ŚŤŝ� �ŚƠƫō� ƽŚƷ� Ţƀţ
ƩƺƈŰƯ�ƽƺĮƫř�ŢųŚſ�ƹ�ƾůřźƏ@èè�>��

˹˹�˹ çí�Ʈǀţ� Ʋǀŝ� ŢĩŹŚƄƯ� ƹ� ƽŹŚĪưƷ�ŢƿƺƤţ��ƹ� ƶƘſƺţ� ƹ� ƢǀƤŰţ� ƽŚƷ
řŻŚŝ�ƽŚƷ�Ţƀţ�ƾŝŚƿŻŹř�ŹƺƔƴƯ�ƶŝ�ƾŝŚƿŹřŻŚŝŹ@èë�èé�çå�ææ�>��

˻˻˼�˹ �çî�ƩƺƈŰƯ�ƽŚƷ�Ƶŵřŵ�ŢƿźƿŶƯ�ƮŤƀǀſ�Żř� ƵŵŚƠŤſř�PDM) � ��Źŵ
�ŶƴƿōźƟNPD@èç�>���

˹˹�˹�� èå�ŹřŻŚŝ�Źŵ�ƱŚƘƠƴƿŷ�ƝřŶƷř�ƽŻŚſ�ƵŵŹƹōźŝ�źŝ�ŶǀĩŚţ�@çí�> 

˹˹�˹ èæ���ƶƳƺưƳ� ŢųŚſ� Żř� ƱŚƿźŤƄƯ� ŢƿŚƋŹ� ƹ� ƁźƿŸě� ƱřżǀƯ� ƾſŹźŝ�
ŹřŻŚŝ�Źŵ�ŶƿŶū�ƩƺƈŰƯ@èì�>��

 �ſ� ƽŹŚŬţ� Źŵ� ƾĪŝŚģ� ŵŚƘŝř� ƽźǀĭŹŚĪŝ�ƹ� ŶƿŶū� ƩƺƈŰƯ� ƽŻŚ
Ʊō�ƾŝŚƿŻŹř� �

˹˹�˹ èç��ƲǀǀƘţ� ŹƺƔƴƯ�ƶŝ� Śĩźƃ� ƹ� � ŚŞƣŹ� Ż� ř�ƾƴƛ�šŚƗǈƏř�ƽŻŚſ�ƮƷřźƟ
ŶƿŶū�ƩƺƈŰƯ�Ŷǀƫƺţ�ƶŝ�ŻŚƛō��ƽŚƷ�ƽżţřźŤſř�>@ 

˹˹�˹ èè��ŜſŚƴƯ�ƱŚƯŻ�ƲǀǀƘţ�ŹƺƔƴƯ�ƶŝ�ŹřŻŚŝ�šřźǀǀƜţ�Żř�Ƣǀƣŵ�ƾƴǀŝ�Ƃǀě
ƩƺƈŰƯ�ƵƺŞƳř�Ŷǀƫƺţ�ƶŝ�ŻŚƛō�ŢƸū@éå�èí�>��

˹˹�˹ 
èé�ǀĭ�ƵźƸŝ����ƮŤƀǀſ�Żř�ƽźERP�ƹ�ƖƳřƺƯ�źŝ�ƶŞƬƛ�ŹƺƔƴƯ�ƶŝ�ƽƺƣ�

� ƾƳŚĪƯ� ƽŚƷ� ŢƿŵƹŶŰƯ�ƾƿŚǀƟřźƜū� ��ƽř� ƶƴƿżƷ� ƹ� ƾƳŚƯŻŚſ� ŢųŚſ
ŶƿŶū�šǇƺƈŰƯ�ƽŚƷŹřŻŚŝ�źǀŴƀţ�ŢƸū@çî�>��

Ź�Śŝ� řŹ� ŚƷźǀƜŤƯ�ƲǀŞŝŚưǀƟ�ƎŝřƹŹ� ƶĩ�Ţſř�ƾƃƹŹ�ƾƬƯŚƗ�ƪǀƬŰţ�Ɓƹ
Ƶŵřŵ�ƶŝ�ƶūƺţ��Ŷƴĩ�ƾƯ�ƆŴƄƯ� ŚƷ��Źŵ�ƾưƸƯ�ŹŚǀƀŝ�ƂƤƳ�ƲǀƴĤưƷ

ſ�ƶƇǈųŵŹřŵ�ƽŶǀƬĩ�ƽŚƷźǀƜŤƯ�ƲǀǀƘţ�ƹ�ŚƷźǀƜŤƯ�ƂƷŚĩ�ƹ�ƽŻŚ��ƶŝ
�ƶĩ�Ţſř�ƽŶƿŶū�ƽŚƷźǀƜŤƯ�ŵŚŬƿř�ƽřźŝ�ƾſŚſř�ƁƹŹ�Ʋƿř�ƶĩ�ƽŹƺƏ
�ƱŚƄƳ� ŚƷźǀƜŤƯ� Żř� ƽźŤưĩ� ŵřŶƘţ� Śŝ� řŹ� ƾƬƇř� ƽŚƷźǀƜŤƯ� ŢƘǀŞƏ

ƾƯ�ŶƴƷŵ�ƹ��ƹźſ�ƽŵŚƿŻ�ƽŚƷźǀƜŤƯ�ŵřŶƘţ�Śŝ�ƶĩ�ƾƬƿŚƀƯ�šŹƺƇ�Ʋƿř�Źŵ
�ŶƳŹřŵ� ŹŚĩ�ƾƯ�ŚƷźǀƜŤƯ� ŵřŶƘţ� Śŝ� ŶƴƳřƺţ�ƾſŹźŝ� ƹ� ƪǀƬŰţ� ƽźŤưĩ� ƽ

ŶƳŵźĭ@éæ>���
ƁƹŹ� Ʋƿř� ƽźǀĭŹŚĪŝ� Żř� ƪŞƣ� �Ţƀţ� řŶŤŝř�ƽŚƷKMO Kaiser-

Meyer-Olkin )�(Ţƀţ�ƹ�Ŷƃ�ƭŚŬƳř��ŢƬţŹŚŝ��Śţ�Ʃƹř�ƶƬƷƹ�Źŵ��ƱřżǀƯ�
ƾĮŤƀŞưƷƩƺŞƣ� ƪŝŚƣ� ŵźǀĭ� Źřźƣ� ƾſŹźŝ� ŵŹƺƯ� ŚƷŹƺŤĩŚƟ� Ʋǀŝ��

ƯƤŹřŶíèì�å�ƽřźŝ�KMO�Żř�źŤưĩ�ŢǀưƷř�ƶūŹŵ�ƹ�åê�å�Ţƀţ�ƽřźŝ�
ƬţŹŚŝ�ƾĮŤƀŞưƷ�ƱřżǀƯ� ƵŶƴƷŵ�ƱŚƄƳ�Ţƣ�ƾĮŤƀŞưƷ�ƶūŹŵ�ƩƺŞƣ�ƪŝŚ

ţ�ƭŚŬƳř�ŢƸū�ŚƷźǀƜŤƯ�ƲǀŝŰƪǀƬƾƬƯŚƗ�ŶƃŚŝ�ƾƯ�@éæ>���
�ƲƿřźŝŚƴŝ�ƾƬƇř�ƪƯřƺƗ�ƲǀǀƘţ�ŢƸū�ƽŶǀƬĩ� ƹřŻ�ƁƹŹprincipal 

component analysis���ƶĩƿĪƾŚƸƃƹŹ�Żř�ƽƬŰţ�ǀƬƯŚƗ�ƪƾŢſř��
ƶŝ � ŚƷŹƺŤĩŚƟ� ũřźŴŤſř�ƁƹŹ� ƱřƺƴƗŹřżƟř� ƭźƳ� ƽŚƷ� ŢǀƬŝŚƣ� ƹ�spss�

ŵŵźĭ�ƾƯ�ƵŵŚƠŤſř����
ƽźǀĭŹŚĪŝ� Śŝ��ƁƹŹ� Ʋƿřë� ƹ� ŶƳƺƃ� ƾƯ� ũřźŴŤſř� ƾƬƇř� ŹƺŤĩŚƟ�èç�

� Źŵ� ƵŶƃźĩŷ� ŹƺŤĩŚƟëƾƯ�ƽŶƴŝ� ƶƤŞƏ�ƾƬƇř� Ƶƹźĭ��ŶƳŵźĭ� �ƲǀƴĤưƷ�
�źƷ�Źŵ�ŵƺūƺƯ�ƪƯřƺƗ�ŢǀƷŚƯ�ƶŝ�ŚƷŹƺŤĩŚƟ�Żř�Ƶƹźĭ�źƷ�ƽŹřŸĭ�ƭŚƳ�ƁƹŹ

ŵŵźĭ�ƾƯ�źŝ� Ƶƹźĭ� ��ƩƹŶū�é� ��ƹ� ŚƷŹƺŤĩŚƟ�ƪǀƬŰţ� �ƁƹŹ�ƽźǀĭŹŚĪŝ
řƺƗŶƷŵ�ƾƯ�ƱŚƄƳ�ƪǀƈƠţ�ƶŝ�řŹ�ƁƹŹ�Ʋǀŝ�Żř�ƵŶƯō�ŢſŶŝ�ƾƬƇř�ƪƯ��

�Żř�Ƃǀŝ�ƾĮŤƀŞưƷ�ƶūŹŵ��ƪƯřƺƗ��ƶưƷë�å�ƮƸƯ�ŚƸƳō�ƶưƷ�řŸƫ�ƹ�ŶƳŹřŵ�
ƾƯ�ƶŤųŚƴƃ�ŶƳƺƃ@éç>���

æ� �ƶƘſƺţ� ŶƴƿřźƟ� Źŵ�ƽŶǀƫƺţ� ƶŤƟźƄǀě�ƽŚƷ�ƽĥƺƫƺƴĪţ�ƽźǀĭŹŚĪŝ
ŶƿŶū�ƩƺƈŰƯ��

ç� ŶƿŶū�ƩƺƈŰƯ�Ŷǀƫƺţ�ŹƺŰƯ�ƽźŤƄƯ�ƶƘſƺţ�ƹ�ƾůřźƏ 
è� řźǀǀƜţ�Śŝ�ƢǀŞƐţ�ŶƴƿřźƟ�Źŵ�ƱŚƴǀưƏř�ƭŶƗ�ƹ�ĨƀƿŹ�ƂƷŚĩ�ƹ�š

ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ 
é� �ŶƴƿřźƟ�Źŵ�šŚƗǈƏř�ƽŹƹō�ƲƟ�ƹ�ƽĥƺƫƺƴĪţ�ƽźǀĭŹŚĪŝNPD�ƹ�

ƶģŹŚĜĪƿ�ƽŻŚŬƯ�ŶƴƿřźƟ�ŵŚŬƿř 
ê� �ŢƸū� Ɓǈţ� ƹ� ŹřŻŚŝ� ƽŚƷ� ŢǀſŚƀů� ƹ� ŢǀƘƣƺƯ� ƾſŹźŝ

Ʊō�šřźǀǀƜţ�ƶŝ�ƾƿƺĮŴſŚě 
ë� �ŶƴƿřźƟ� Źŵ�šŚƏŚŞţŹř�ŢƿƺƤţNPD�ƾŤĩŹŚƄƯ�ŢƿźƿŶƯ�ƭŚŬƳř� ƹ�

Źŵ řŶƴƿřźƟ��Ʋƿ 

��
�ƩƹŶūé���ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�ƽŚƷŹƺŤĩŚƟ�ƾŰǀƋƺţ�ƪǀƬŰţ

ĨŝŚģ�ŶƿŶū��
�ƪƯřƺƗ

�Śƿ
�ŵŹřƺƯ� �æ� �ç� �è� �é� �ê� �ë� �

æ�ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿřźƟ�Źŵ�ƽŶǀƫƺţ�ƶŤƟźƄǀě�ƽŚƷ�ƽĥƺƫƺƴĪţ�ƽźǀĭŹŚĪŝ��
��

çå��íæë�å��æëé�å��çæç�å��è�å���åç�å���åæè�å��

çæ��ìèì�å��çåæ�å��çìé�å��èèë��å���ææç�å���åíæ�å��

çç��ìîì�å��æîé�å��æìå�å��æëæ�å���åìê�å���åæç�å��

� �

çè��ëíè�å��æëæ�å��æëê�å��çêë�å���åìè�å���æåé�å��
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çé��íæê�å��æèî�å��æíê�å��èåæ�å���æíå�å���ææè�å��

çê��íèî�å��æèë�å��æëì�å��èæë�å���åîî�å���æåí�å��

çë��ììæ�å��æìé�å��çìì�å��çîí�å���æåè�å���åìî�å��

ç�ƺƈŰƯ�ŹƺŰƯ�ƽźŤƄƯ�ƶƘſƺţ�ƹ�ƾůřźƏ�ŶƿŶū�Ʃ��

æ��æèì�å��ëíë�å���êíè�å���çéê�å��æåë�å��åèí�å��

ì��æíè�å��ëëæ�å���êåí�å���çææ�å��æèæ�å��åîè�å��

æç��ååçê�å��ëçé�å���éîæ�å���æçæ�å��åëì�å��æåæ�å��

æë��çéë�å��ìåì�å���ééí�å���çìè�å��åíì�å��åëç�å��

æì��æéê�å��ìëì�å���éèå�å���æêæ�å��æìë�å��åìí�å��

��

æí��åîìì�å��ëîê�å���êéå�å���çêì�å��åëæ�å��åçì�å���

è�ƱŚƴǀưƏř�ƭŶƗ�Ʊŵźĩ�ƪƣřŶů�ƹ�šřźǀǀƜţ�Śŝ�ƽŹŚĭŻŚſ�ƹ�ƢǀŞƐţ���

î��çîå�å���éíî�å��ëëæ�å��æèè�å��åéç�å���åèê�å���

æå��èçî�å���êêé�å��ëêæ�å��æèå�å��æ�å���åêé�å���

ææ��èëç�å���êåè�å��ëêî�å��åîæ�å��åíè�å���åëì�å��

è��èæë�å���êçè�å��ëèæ�å��çåçê�å��ç��í�ë���åç�å��

í��çîå�å���êìê�å��ëéî�å��æìí�å��æçî�å���åëî�å���

��
��
��
��
��
��
��
��
��
��æé��çîì�å���êææ�å��ëåë�å��æêé�å��åçç�å���åìè�å��

é��ƽŚƷ�ŢųŚſźƿŻ�ƽźǀĭŹŚĪŝ�ITƽŻŚŬƯ�ŹŚŤųŚſ�ƪǀĪƄţ�ƹ�� �

ë��èéî�å��çìç�å���æìé�å��íæî�å��åæè�å��åêê�å��

èé��èêí�å��çéå�å���æìç�å��íæî�å��åí�å��æåè�å��

èç��èëì�å��çêí�å���æíç�åé��ìèë�å��çåìî�å��çëå�å��

æî��èîí�å��æíì�å���æêå�å��ìçæ�å��ç��å�ë���æêí�å��

��

èè��éæç�å��ççí�å���ææç�å��ìîë�å��åæé�å���åíé�å��

ê�ŹřŻŚŝ�šřźǀǀƜţ�ƶŝ�ŢŞƀƳ�ƾƿƺĮŴſŚě�ƹ�ŢǀſŚƀů� � �
ç��æèí�å��åéî�å���ææî�å��æçê�å���ìêë�å��æçç�å���

èå��æìè�å��åîæ�å��çæé�å��åçè�å���íåí�å��æéê�å���

èæ��ååìç�å� �åëî�å���æíê�å��åíî�å���ììê�å��æéê�å���

çì��æèé�å��åæë�å��æçè�å��åîè�å��ëíé�å��åìæ�å���

��

çí��ååìî�å��åççí�å���çèî�å��ææè�å���ìèë�å��åæê�å���

ë�ƾŤĩŹŚƄƯ�ŢƿźƿŶƯ�ƹ�Ŷǀƫƺţ�Źŵ�šŚƏŚŞţŹř�ŢƿƺƤţ�� �
é��çèç�å���åæ�å���åèí�å��îêèå�å��ççî�å��ìéå�å��

ê��çæî�å���ææë�å��åçæ�å���æìæ�å���æåí�å��ìéî�å�� ��

æê��èçé�å���åîè�å���åíê�å���æíë�å���åíî�å��ìëì�å��

��
�ƩƹŶū�ê���źƷ�Ǝſƺţ�ƵŶƃ�ƶŤƟźĭźŝ�Źŵ�žƳŚƿŹřƹ�ƹ�ƾĭŶƴĩřźě�ŶƇŹŵ��

ŶƷŵ� ƾƯ� ƱŚƄƳ� řŹ� ƾƘưŬţ� žƳŚƿŹřƹ� ƲǀƴĤưƷ� ƹ� ŹƺŤĩŚƟ� ��ƲǀƴĤưƷ
�ƽźǀĭ� ƵŻřŶƳř� Żř�ƁƹŹ� ŹŚŞŤƗř� ƲǀǀƘţ�ŢƸū��ƵŵŚƠŤſř� űŚŞƳƹźĩ� ƽŚƠƫō

ƾƯ�ŵƺƃ��ƾƯ�ƱŚƄƳ�ƩƹŶū�Ʋƿř��űŚŞƳƹźĩ�ƽŚƠƫō�ƱřżǀƯ�ƶĩ�ŶƷŵ�źƷ�Ƶƹźĭ
� Ʋǀŝ� ƪƯřƺƗ� Żřìì�å� Śţ�îê�åƾƯ��ŶƃŚŝ���ƽŚƠƫō� ƱřżǀƯ� ƶĪǀƿŚŬƳō� Żř
Żř�źţǇŚŝ�űŚŞƳƹźĩì�åƾƯ�ƪǀƬŰţ�ƽǇŚŝ�ŹŚŞŤƗř�ƵŶƴƷŵ�ƱŚƄƳ��ŶƃŚŝ�@çå��>

�ƲǀǀƘţ�ƽŚƷ�Ƶƹźĭ�ƽřźŝ�ƾƿǇŚŝ�ŹŚŞŤƗř�ƶūŹŵ�Żř�żǀƳ�ƵŶƃ�ƭŚŬƳř�ƪǀƬŰţřŸƫ
ƾƯ�ŹřŵŹƺų�źŝ�ƵŶƃ�ŶƃŚŝ���

�ƩƹŶūê���źƿŵŚƤƯEigen value�ŶƇŹŵ�ƹ�žƳŚƿŹřƹ�ŶƇŹŵ���
ƿŹřƹ�ƾƘưŬţŹƺŤĩŚƟ�źƷ�ƶŝ�ƍƺŝźƯ�žƳŚ 

�ƪƯŚƗ
�ŹƺŤĩŚƟ�� �

Eigen 
value� �

�žƳŚƿŹřƹ�ŶƇŹŵ
ŹƺŤĩŚƟ�ƶŝ�ƍƺŝźƯ� �

�ƾƘưŬţ�ŶƇŹŵ
�ƍƺŝźƯ�žƳŚƿŹřƹ

ŹƺŤĩŚƟ�ƶŝ� �

�ƽŚƠƫō
űŚŞƳƹźĩ� �

æ��åèæ�ë íéí�æí��íéí�æí��îæ�å��
ç��åèì�ê ìèè�æê��èíæ�èé��îé�å��
è��ëåé�é èíî�æé��îëî�éí��îê�å��
é��ææî�é íìç�æç��íéæ�ëí��îê�å��
ê��æèè�è êîæ�î��ëèç�ìæ��íí�å��
ë��îêé�æ æåê�ë��ìè�ìì��ìì�å��

 
�ƪĪƃ�Źŵ�ƶĩ�ƶƳƺĮƳŚưƷ�æ���ŹřŸĭźǀŧŐţ�ƽŚƷ�źǀƜŤƯ�Ţſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ

Źŵ�ŭźƐƯ�ƽŚƷ�ŢǀƬŝŚƣ�Śŝ�ŶƿŶū�ƩƺƈŰƯ�ŵŚŬƿř�ŜŞſ�ŶƴƳřƺţ�ƾƯ��ơƺƟ�
�ƲƿřŶƳƺƃ�ƪĪƃ����

ŚƷ�ŢǀƬŝŚƣ�Ʋƿřƶĩ��ƶƘſƺţ�ŶƴƿōźƟ�Źŵ��ƾĪŝŚģ�ƽŚƷ�ƶƈŴƄƯ�ƱřƺƴƗ�ƶŝ�
Ư�ƶŤƟźĭ�źƔƳ�Źŵ�ŶƿŶū�ƩƺƈŰƯŻř�ŶƴţŹŚŞƗ�ŶƳƺƃ�ƾ���ƹ�ŢƿŚƋŹ�ƱřżǀƯ�

�ƶŝ�ƾƟźƘƯ�ƹ�Ɩƿźſ�Ŷǀƫƺţ� �ƱŚƿźŤƄƯ�ŜƳŚū�Żř�ŶƿŶū�ƩƺƈŰƯ�ƁźƿŸě
�ƩƺƈŰƯ�Ŷǀƫƺţ�Źŵ�ƾƠǀĩ�ƽŚƷŵŹřŶƳŚŤſř�ŢƿŚƗŹ��ŹřŻŚŝ�Źŵ�ƩƺƈŰƯ�ƖƣƺƯ

�ŶƿŶū��ƾƿƺĮŴſŚě� �ŶƿŶū� ƩƺƈŰƯ� ƶƘſƺţ� ŶƴƿōźƟ� ƽźƿŸě� ƝŚƐƘƳř
ƶƴƿżƷ�ƂƷŚĩ��ŚŞƣŹ�ƶŝ�Ɩƿźſ�ƩƺƈŰƯ�ƽŚƷ��ŹƺƔƴƯ�ƶŝ�ƶƯřŵř�Źŵ�ƲƿƹŶţ�

�ƖƿŚƴƇ� Źŵ� ŶƿŶū� ƩƺƈŰƯ� ƶƘſƺţ� ŶƴƿōźƟ� Źŵ� ƾĪŝŚģ� ƽƺĮƫř
�ƽŹŚŤųŚſ� šǇŵŚƘƯ� ƹ� źǀƀƯ� ƪǀƬŰţ� ƁƹŹ� Żř� Ʊřźƿř� ƽŻŚſƹŹŵƺų

ŵƺƃ�ƾƯ�ƵŵŚƠŤſř����
��
ê���ƽƺĮƫř�ƾůřźƏ�ŢƸū�źǀƀƯ�ƪǀƬŰţ�ƁƹŹ�ƽźǀĭŹŚĪŝ

�ƖƿŚƴƇ�Źŵ�ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�Źŵ�ƾĪŝŚģ
Ʊřźƿř�ƽŻŚſƹŹŵƺų��

������Żō�ƽřźŝ�ƶƧ�Ţſř�ƾƃƹŹ�źǀƀƯ�ƪǀƬŰţ�������ŹŚºƧ�ƶºŝ�ƾƬƧ�ƽŚƸƫŶƯ�ƱƺƯ
ƾƯ����������������Ţºſř�ƾºƬƗ�ŹřŵƺºưƳ�šŹƺƇ�ƶŝ�ƾƫŶƯ�ƮǀƔƴţ�ƭżƬŤƀƯ�ƹ�ŵƹŹ@éè�>�

���Żř�ŚººƷ�Ƶŵřŵ�ƪººǀƬŰţ�Źŵ�ŶººƷŵ�ƾººƯ�ƱŚºƨƯř�źººĭ�ƪººǀƬŰţ�ƶººŝ�ƁƹŹ�Ʋºƿř
������ŶƴƧ�ƵŵŚƠŤſř�ƾŰƿźƇ�ƾƬƗ�šŚƋƹźƠƯ@éé>������ƵŹŚưºƃ�ƪƨƃ�ç���ƱŚƄºƳ
������Ţºſř�źǀƀƯ�ƪǀƬŰţ�ŹřŵƺưƳ�Ʀƿ�şŶƴƷŵ����������ƽŵŚºǀƴŝ�šŚºƋƹźƠƯ�ƵŚºĭ�źºƷ

���ƢƤŰţ�źǀƀƯ�ƪǀƬŰţƵŵřŵ�ƹ�ƶƿźƔƳ�Ţſř�ƲƨưƯ��ŶŝŚƿ��ƶƧ�ƾŤǀƘƋƹ�Źŵ�ŚƷ
����������ƎŞţźºƯ�źĮƿŶºƨƿ�ƶŝ�ŶƳƺƃ�ƩźŤƴƧ�ƱŚƯżưƷ�ŹƺƏ�ƶŝ�ƽŹŚǀƀŝ�ƽŚƷźǀƜŤƯ

ŶƳŵźĭ����
��ŚſŚſř�źǀƀƯ�ƪǀƬŰţ����������šǇŵŚƘƯ�Żř�ƵŵŚƠŤſř�Śŝ�ƶƧ�Ţſř�ƾƬǀƬŰţ�ƾƨǀƴƨţ

�����������ƾºƯ�ƽźƔƳ�ƽŚƸƫŶƯ�ƾſŹźŝ�ƶŝ�ƵŶƃ�ŵŹřŶƳŚŤſř�ƵźǀƜŤƯ�Ŷƴģ�ƱƺǀſźĭŹ
���ŚƯƺưƗ�ƱŚƤƤŰƯ��ŵŻřŵźě����Ƨ�ƾě�Źŵ���������ƹ�ƪƤŤƀºƯ�ƪºƯřƺƗ�Ʋǀºŝ�ƎŝřƹŹ�ƞƄ

��ŶƳř�ƶŤƀŝřƹ�źǀƜŤƯ��ǇƺưƘƯ������������ŹŚºƧ�ƶºŝ�ƶºƳŚĭŶƴģ�ƹ�ƵŵŚºſ�ƽŚƸǀĮŤƀŞưƷ
����ŚŞƫŚƛ�ƹ�ŵƺƃ�ƾƯ�ƶŤƟźĭ�������������ŚºƸƴƿř�ŚƯř���Ŷƿō�ƾƯ�Ţſŵ�ƶŝ�żǀƳ�ƾưƸƯ�ƎŝřƹŹ

������ŢƀºǀƳ�ŢǀƬƗ�ƲǀŞƯ�żĭźƷ@éê>�����������řŹ�ŚºƷźǀƜŤƯ�ŶºƿŚŝ�źǀƀºƯ�ŹřŵƺºưƳ�Źŵ
����ŵźºƧ�ŜººţźƯ�ƾºƬƗ�ƮººƔƳ�ŽŚºſřźŝ���řƹ�ƪººǀƬŰţ�Źŵ�ƶºƧ�ƾƿŚººƷźǀƜŤƯ�ŵŹ
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ŝŚģ�ƽƺĮƫř�ƾůřźƏŝŚģ�ƽƺĮƫř�ƾůřźƏƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�Źŵ�ƾĪƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�Źŵ�ƾĪ��������������������������������������ƱŚǀŰŤƟ�ŶưŰƯ�ƹ�ƽźĪƟ�ŚƳŚƀĩŹ��ƽŶưůř�ƾƬƗ�ŚƋźǀƬƗ��ƾƴǀƀůŶǀſ�ŶưŰƯŶǀſƱŚǀŰŤƟ�ŶưŰƯ�ƹ�ƽźĪƟ�ŚƳŚƀĩŹ��ƽŶưůř�ƾƬƗ�ŚƋźǀƬƗ��ƾƴǀƀůŶǀſ�ŶưŰƯŶǀſ����������������íê���

  
ƾƯ�������şŶºƴƷŵ�ƱŚƄƳ�ƽŚƸƳŚƨǀě�ƹ���ƩŶƯ�Źŵ�ŚƸƳō�ƲŤƟźĭ�Źřźƣ�Ŝǀţźţ��ŶƳƺƃ

ŵŹřŵ�ƾĮŤƀŝ�ƢƤŰƯ�Ʈǀưƈţ�ƶŝ�ƶưƷ��ƾƬƗ�ŠƐŝřŹ���
���

� 
�ƪĪƃç��źǀƀƯ�ƪǀƬŰţ�ƩŶƯ 

��
�����������������ƹ�ŜºſŚƴţ�ƱřżºǀƯ�ƾŝŚºƿŻŹř�ƽřźºŝ�Ţºſř�ƾºƷřŹ�źǀƀƯ�ƪǀƬŰţ�Ɩƣřƹ�Źŵ

���������ƩŶƯ�Śŝ�ŚƷ�Ƶŵřŵ�Żř�ƽř�ƶƗƺưŬƯ�ƾƳřƺŴưƷ�������ƶºƧ�ŢſŚŬƴƿř�ŜƬƐƯ�ƪƇř
��źƷ�Żř�ƪŞƣ������������ŢųŚºſ�ƾƫŶºƯ�ŶºƿŚŝ�ƵŵźŤƀĭ�ƽŹŚƯō�ƪǀƬŰţ�ƕƺƳ�����ƪºǀƬŰţ

����������ŶºƷŵ�ƾºưƳ�ƭŚºŬƳř�řŹ�ƽŻŚſ�ƩŶƯ�ŹŚƧ�ƽŹŚƯō���������ƽŚºƸƬǀƬŰţ�ƹ�ŚºƷ�ƵŹŚºƯō
������������ƾƨŤƯ�ŵƺų�ƶƨƬŝ���ŶƳźǀĭ�ƾưƳ�řŹ�ƮƨŰƯ�ƽźƔƳ�ƩǇŶŤſř�ƽŚū�ƵŶǀĤǀě

ŶƴƳōźŝ@�éè>�����Ʋƿř�ŹŵƶƫŚƤƯ�����������ƾƘºſ�ƾƬƯŚºƗ�ƪºǀƬŰţ�ŪƿŚŤƳ�Żř�ƵŵŚƠŤſř�Śŝ�
��������źŧŒºƯ�ƹ�ŭźƐƯ�ƽŚƸƈųŚƃ�ƶƐŝřŹ�ƮƿŹřŵ�������ŶºƴƿōźƟ�Źŵ�ƾĪŝŚºģ�ƽƺºĮƫřźŝ

������Śºŝ�řŹ�ŶºƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ƬŝŚƣ�ºǀ��ŚºƷ�Ţƽ�Ƙţ��ǀºǀ��ƵŶºƴƴĩ�Ʋ�����ƢºƤŰţ
ƾĪŝŚģ������������������ƖƿŚƴºƇ�Źŵ�ŶºƿŶū�ƩƺƈºŰƯ�ƽŚºƷ�Ƶĥƹźºě�ƾºſŹźŝ�Ĩưĩ�ƶŝ

�����������������ƹ��ƲǀºǀƘţ�ƮǀƤŤƀºƯ�źºǀƛ�ƹ�ƮǀƤŤƀºƯ�ŹƺºƏ�ƶºŝ�řŹ�Ʊřźƿř�ƽŻŚſƹŹŵƺų
���ƾŞƀƳ�ŢǀưƷřƎŝřƹŹ��������ƭźºƳ�Ĩưĩ�Śŝ�řŹ�ŚƷźǀƜŤƯ�ƮǀƤŤƀƯ�źǀƛ�ƹ�ƮǀƤŤƀƯ�

ŹřżƟřƩŹżǀƫ�ŻŹř��ƮǀƿŚưƳ�ƾŝŚƿ����������ƵŵŚƠŤſř�Śŝ�ƾƿŚƸƳ�ƹ�ƾƬĩ�ƩŶƯ�ƲǀǀŞţ�ŢƸū
���źǀƀƯ�ƪǀƬŰţ�ŶŤƯ�Żř����������ƶƘºſƺţ�ƾºūƹźų�ƹ�ƽŵƹŹƹ�ƽŚƷźǀƜŤƯ�ƶǀƬĩ�řŶŤŝř

��������������Źŵ�ƶºĩ�ƪƤŤƀºƯ�ƽŚºƷźǀƜŤƯ�ƱřƺƴƗ�ƶŝƹ�ƲǀǀƘţ�ĨŝŚģ�ŶƿŶū�ƩƺƈŰƯ
����ŶƴƃŚŝ�ƾƯ�źŧŒƯ�ƾĪŝŚģ�ƢƤŰţ���������ŶºƳźǀĭ�ƾºƯ�Źřźºƣ�źºƔƳ�ŶƯ���žĜºſ���Śºŝ

����ŚƷźǀƜŤƯ�Ʋǀŝ�ƶƐŝřŹ�ŹƺŝżƯ�ŶŤƯ�Żř�ƵŵŚƠŤſř�ƘţƾƯ�Ʋǀǀ�ŵŵźĭ����ƽŚºƷźǀƜŤƯ
���ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�ƽŻŚſ�ĨŝŚģ�źŝ�źŧŒƯ�ƽŚƷźǀƜŤƯ�ƱŚưƷ�ƽŵƹŹƹ
�������������ŚºƷŹƺŤĩŚƟ�ƪºǀƬŰţ�ŶºŤƯ�Żř�ŚºƸƳō�ƾƿŚºſŚƴƃ�ŢºƸū�ƶĩŶƴƃŚŝ�ƾƯŶƿŶū

Ŷƿŵźĭ�ƵŵŚƠŤſř��Żř�ŶƴţŹŚŞƗ�ŚƷźǀƜŤƯ�Ʋƿř����
Īŝ���������������ƶƘºſƺţ�ƹ�ƾºůřźƏ���ƽŶºǀƫƺţ�ƶŤƟźƄºǀě�ƽŚºƷ�ƽĥƺºƫƺƴĪţ�ƽźǀĭŹŚ

�����ŝ�ƢǀŞƐţ��ŶƿŶū�ƩƺƈŰƯ�ŹƺŰƯ�ƽźŤƄƯ�����ĨƀºƿŹ�ƂƷŚºĩ�ƹ�šřźºǀǀƜţ�Ś
�ƽĥƺƫƺƴĪţ�ƽźǀĭŹŚĪŝ��ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿřźƟ�Źŵ�ƱŚƴǀưƏř�ƭŶƗƹ
������������ƾºſŹźŝ��ƶºģŹŚĜĪƿ�ƽŻŚŬƯ�ŶƴƿřźƟ�ŵŚŬƿř�ƹ�ƶƘſƺţ�ŶƴƿřźƟ�Źŵ�šŚƗǈƏř
������������šřźºǀǀƜţ�ƶºŝ�ƾƿƺĮŴſŚě�ŢƸū�Ɓǈţ�ƹ�ŹřŻŚŝ�ƽŚƸŤǀſŚƀů�ƹ�ŢǀƘƣƺƯ

�������ƹ�ƶƘſƺţ�ŶƴƿřźƟ�Źŵ�šŚƏŚŞţŹř�ŢƿƺƤţ�ƹ�Ʊō�����ƾŤĩŹŚƄºƯ�ŢƿźƿŶƯ�ƽřźūř
������ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿřźƟ�Źŵ�����ƢŝŚƐƯ�żǀƳ�ƩŶƯ�ƾūƹźų�ƽŚƷźǀƜŤƯ
�����źǀŧŐţ�Żř�ƪƇŚů�ƽŚƷźǀƜŤƯ�ƶǀƬĩ�Śŝ������ƽŶºǀƫƺţ�ƽŚƷŶƴƿōźƟ�ƶǀƬĩźŝ�ƾĪŝŚģ

��������������Śºŝ�ƶºĩ�ŶƴŤƀƷ�Ŷǀƫƺţ�ŶƴƿōźƟ�Źŵ�ƾĪŝŚģ�ƽŚƷ�ƶƈŴƄƯ�źĮƿŵ�šŹŚŞƘŝ�ƹ
Żř�ŶƴţŹŚŞƗ�ĨŝŚģ�Ŷǀƫƺţ�ŶƴƿōźƟ�šŚǀŝŵřźŝ�ŹƹźƯ�ƾſŹźŝ@æë>����

���ƩƺƈŰƯ�ƁźƿŸě�ƹ�ŢƿŚƋŹ�ƱřżǀƯ�����Ŷºǀƫƺţ��ƱŚƿźŤƄºƯ�ŜºƳŚū�Żř�ŶºƿŶū
���������������ƽŚƷŵŹřŶƳŚŤºſř�ŢºƿŚƗŹ��ŹřŻŚºŝ�Źŵ�ƩƺƈºŰƯ�ƖºƣƺƯ�ƶŝ�ƾƟźƘƯ�ƹ�Ɩƿźſ
����������������ƶƘºſƺţ�ŶºƴƿōźƟ�ƽźƿŸºě�ƝŚºƐƘƳř��ŶºƿŶū�ƩƺƈºŰƯ�Ŷºǀƫƺţ�Źŵ�ƾƠǀĩ

������������ƶºƴƿżƷ�ƂƷŚºĩ�ƹŚºŞƣŹ�ƶºŝ�Ɩƿźºſ�ƾƿƺĮŴºſŚě��ŶºƿŶū�ƩƺƈŰƯ���ƽŚºƷ
�ƩƺƈŰƯ��ƩƹŶū�Źŵ�ŚƷ�źǀƜŤƯ�Ʋƿř�ë��ŶƳř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ����

��
�ƩƹŶūë��ǀƜŤƯ�ŢƀǀƫƩŶƯ�Źŵ�ƶŤƀŝřƹ�ƹ�ƪƤŤƀƯ�ƽŚƷ�ź 

�ƕƺƳ
źǀƜŤƯ� �ŢƯǈƗ ƞǀƇƺţ� ��ŹřŶƤƯt 

Y 1��ƽĥƺƫƺƴĪţ� ƽźǀĭŹŚĪŝ��ƶŤƟźƄǀě� ƽŚƷ
ƽŶǀƫƺţ��ëí�å� 

Y 2���ŹƺŰƯ� ƽźŤƄƯ� ƶƘſƺţ� ƹ� ƾůřźƏ
ŶƿŶū�ƩƺƈŰƯ��

èí�å� 
��

Y 3 

�ĨƀƿŹ�ƂƷŚĩ�ƹ�šřźǀǀƜţ� Śŝ�ƢǀŞƐţ
�ƶƘſƺţ� ŶƴƿřźƟ� Źŵ� ƱŚƴǀưƏř� ƭŶƗƹ

ŶƿŶū�ƩƺƈŰƯ��
íæ�å 

Y 4��
�Źŵ� šŚƗǈƏř� ƽĥƺƫƺƴĪţ� ƽźǀĭŹŚĪŝ
�ƽŻŚŬƯ�ŶƴƿřźƟ�ŵŚŬƿř�ƹ�ƶƘſƺţ�ŶƴƿřźƟ

ƶģŹŚĜĪƿ��
îç�å��

Y 5��
�ŹřŻŚŝ�ƽŚƸŤǀſŚƀů�ƹ�ŢǀƘƣƺƯ�ƾſŹźŝ
�ƶŝ� ƾƿƺĮŴſŚě� ŢƸū� Ɓǈţ� ƹ

Ʊō�šřźǀǀƜţ��
êç�ç��

 

Y 6��
�ƶƘſƺţ� ŶƴƿřźƟ� Źŵ� šŚƏŚŞţŹř� ŢƿƺƤţ
�Źŵ� ƾŤĩŹŚƄƯ� ŢƿźƿŶƯ� ƽřźūřƹ

ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿřźƟ 
åí�å��

Y 7��� ƱřżǀƯ�ƩƺƈŰƯ� ƁźƿŸě� ƹ� ŢƿŚƋŹ
ƱŚƿźŤƄƯ�ŜƳŚū�Żř�ŶƿŶū��îí�ç 

Y 8 
 � ƱŚƯŻ �ƖƣƺƯ� ƶŝ� ƾƟźƘƯƹ� � Ŷǀƫƺţ

�ŹřŻŚŝ��ƶŝ�ƩƺƈŰƯ��îî�å��

Y 9 
�Źŵ� ƾƠǀĩ� ƽŚƷŵŹřŶƳŚŤſř� ŢƿŚƗŹ

�ŶƿŶū�ƩƺƈŰƯ�Ŷǀƫƺţ��
éë�å���

 

Y10 
�ƶƘſƺţ� ŶƴƿōźƟ� ƽźƿŸě� ƝŚƐƘƳř

��ŶƿŶū�ƩƺƈŰƯ��ëæ�ê 

Y11��ŚŞƣŹ�ƶŝ�Ɩƿźſ�ƾƿƺĮŴſŚě��íç�ç 
��

�ƽŚƷźǀƜŤƯ
ƪƤŤƀƯ 

Y 12 
ƂƷŚĩ��ƶƘſƺţ� Ƶĥƹźě� ƶƴƿżƷ�

ŶƿŶū�ƩƺƈŰƯ 
çæ�ç���

 
�źǀƜŤƯ
ƶŤƀŝřƹ Y 13��ƾĪŝŚģ�ƢƤŰţ��

��
������ĨºŝŚģ�ŶºƿŶū�ƩƺƈºŰƯ�ƶƘºſƺţ�ƩŶƯ�ƲǀǀŞţ�Żř�ƾƬƇř�ƝŶƷ�ƲƿřźŝŚƴŝ��

�����ƶĩ�Ţſř�ƾƫŶƯ�ƶƿřŹřźŧř����ƽŚºƷźǀƘŤƯ���řŹŹř�ŸºĭźǀŧŐţ��źºŝ�����ƽŚºƷ�ƶƈºŴƄƯ
�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�Źŵ�ƾĪŝŚģ�ƢƤŰţ�ƱřżǀƯ�ƵŶƴƷŶƳŚƄƳ�ƶĩ�ƾĪŝŚģ

�Ţººſř�ŶººƿŶūººƷŵ�ƱŚƄººƳ�Ŷ���ƽŚººƷŹƺŤĩŚƟźŧř�ƾººſŹźŝ�ŹƺººƔƴƯ�ƲƿŶººŝ�
����ƶƯŚƴƄſźě�ƾſŹźŝ�ƢƿźƏŻřźŧŒƯƽźĮƿŵ���ŵźǀĭ�ƾƯ�šŹƺƇ�����ƶƯŚƴƄºſźě

��ŻřŹƺŝżƯæè������������ƢƤŰţ�Źŵ�řŹ�źĩŸƫř�ơƺƟ�ƪƯřƺƗ�Żř�ĨƿźƷ�ŢǀưƷř�ƶĩ�ƩřŒſ�
Ƶĥƹźě�ƾĪŝŚģ�Ʊřźƿř�ƽŻŚſƹŹŵƺų�ƖƿŚƴƇ�Źŵ�ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ƽŚƷ�
��ƾƯ�ƱŚƄƳ�řŹ�ŶƷŵ�����������ƱřźƿŶºƯ�Żř�ƩŶºƯ�ƲǀǀŞţ�ŢƸū�Ɩƣřƹ�Źŵæåê�Ƶĥƹźºě��

���������������ƶºŝ�Śºţ�Ŷºƃ�ƶŤºſřƺų�ƽŻŚºſ�ƹŹŵƺų�ƖƿŚƴƇ�ŶƿŶū�šǇƺƈŰƯ�ƶƘſƺţ
ŶƴƷŵ�ŲſŚě�ƶƯŚƴƄſźě�šǇřŒſ����

���źƔƳ�ƾŝŚƿŻŹř�ŹƺƔƴƯ�ƶŝ���Ʋƿř��������źŝ�ƪƯřƺƗ�Żř�Ĩƿ�źƷ�źǀŧŚţ�ŵŹƺƯ�Źŵ�ƱŚĭźŞų
����ŽŚǀƤƯ�Żř��ŶƴƿōźƟê����������ŵŶƗ�Ʊō�Źŵ�ƶĩ�Ŷƿŵźĭ�ƵŵŚƠŤſř�šźĪǀƫ�ƾƿŚţ�ê��ƶŝ�

�ŹŚǀƀŝ�ƾƴƘƯŵŚƿŻ�ŵŶƗ�ƹ�æ�ŹŚǀƀŝ�ƾƴƘƯ�ƶŝ�Ʈĩ�řŢſ����
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íëíë���������ŝŚģ�ƽƺĮƫř�ƾůřźƏŝŚģ�ƽƺĮƫř�ƾůřźƏƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�Źŵ�ƾĪƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�Źŵ�ƾĪ����������������������������ƱŚǀŰŤƟ�ŶưŰƯ�ƹ�ƽźĪƟ�ŚƳŚƀĩŹ��ƽŶưůř�ƾƬƗ�ŚƋźǀƬƗ��ƾƴǀƀůŶǀſ�ŶưŰƯŶǀſƱŚǀŰŤƟ�ŶưŰƯ�ƹ�ƽźĪƟ�ŚƳŚƀĩŹ��ƽŶưůř�ƾƬƗ�ŚƋźǀƬƗ��ƾƴǀƀůŶǀſ�ŶưŰƯŶǀſ 

�ƩƹŶūì��źǀƀƯ�ƪǀƬŰţ�ƩŶƯ�ƁŻřźŝ�ƽŚƸƈųŚƃ��

��
���������������ƁƹŹ�Żř�ƵŵŚƠŤºſř�Śºŝ�Śţ��ŵƺƃ�ƾƯ�Ƶŵřŵ�ƩŹżǀƫ�ŹřżƟř�ƭźƳ�ƶŝ�ŚƸŴſŚě�Ʋƿř

����źƏ�ƲǀŞƯ�ƩŶƯ�źǀƀƯ�ƪǀƬŰţ����������ƶƘºſƺţ�ŶºƴƿřźƟ�Źŵ�ƾĪŝŚºģ�ƽƺºĮƫř�ƾůř
���ŵŵźĭ�ũřźŴŤſř�ŶƿŶū�ƩƺƈŰƯ�����������Ƣºǀƣŵ�ƾºſŹźŝ�ƽřźºŝ�ƹŹƺºƔƴƯ�ƲƿŶŝ

������������Śºŝ�ĨºŝŚģ�ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�ƩŶƯ�ƽŚƷŹƺŤĩŚƟ�Ʋǀŝ�ƶƐŝřŹ
�ƶŤƀŝřƹ�źǀƜŤƯ��ƾĪŝŚģ�ƢƤŰţ����������Śºŝ�ƪƤŤƀƯ�ƽŚƷźǀƜŤƯ�ƭŚưţ�ƶƐŝřŹ�řŶŤŝř��

����������������ŵ�Śºţ�ŢºƟźĭ�Źřźºƣ�ƾºſŹźŝ�ŵŹƺºƯ�ƮǀƤŤƀºƯ�šŹƺƇ�ƶŝ�ƶŤƀŝřƹ�źǀƜŤƯ�Ź
����źƿŵŚƤƯ�Śŝ�ƾƿŚƷźǀƜŤƯ�Ʃƹř�ƶƬůźƯt���Żř�źŤưƧç��������ƂŬƴºſ�ŹŚǀƘƯ����ƱŚƄºƳ

����������ŶƳƺƃ�ƆŴƄƯ�ŶƴŤƀƷ�ƍŚŞţŹř�Źŵ�ƾĪŝŚģ�źǀƜŤƯ�Śŝ�ŚưǀƤŤƀƯ�ƶĩ�ŶƴƷŵ��
��źƿŵŚƤƯt<2�����������ƽŚºƷźǀƜŤƯ�ƱŚºǀƯ�ŹřŵŚºƴƘƯ�ŠƐŝřŹ�ŵƺūƹ�ƭŶƗ�ƵŶƴƷŶƳŚƄƳ�

����Ţſř�ƶŤƀŝřƹ�źǀƜŤƯ�ƹ�ƪƤŤƀƯ���������ƵŹŚưºƃ�ƩƹŶºū�Źŵ�ƶĤƳŚƴģ�ê����ƱŚƄºƳ
Ţſř�ƵŶƃ�Ƶŵřŵ��ŚƷ�źǀƜŤƯ�ƽY5,Y9, Y11, Y7 ƹ Y10���ƲŤºƃřŵ�Śºŝ�

t>2� �Śŝîî�ŶƇŹŵ ���ŶºƳŹřŵ�ƮǀƤŤƀºƯ�ƶºƐŝřŹ�ƾĪŝŚģ�źǀƜŤƯ�Śŝ�ƱŚƴǀưƏř��
������������ƢºƿźƏ�ŻřŶƴƳřƺţ�ƾƯ�ƮǀƤŤƀƯ�źǀƛ�ŹƺƏ�ƶŝ�ƵŶƳŚưǀƣŚŝ�ƽŚƷ�źǀƜŤƯ�źƿŵŚƤƯ
��������������ƩƺƈºŰƯ�ƶƘºſƺţ�ŶºƴƿōźƟ�Źŵ�ƾĪŝŚºģ�ƢƤŰţ�Śŝ�źĩŸƫř�ơƺƟ�ƽŚƷźǀƜŤƯ

���ŶƴƃŚŝ�ƶŤƃřŵ�ƂƤƳ�ŶƿŶū����ƶŝ�����Ư�ƾƿŚºƸƳ�ƩŶƯ�ƲǀǀƘţ�ŹƺƔƴƯ����Ʈºĩ�źƿŵŚºƤ
�����źºƷ�Źŵ�ƩŶºƯ�ƁŻřźºŝ�Śŝ�ƎŞţźƯ�ƽŚƸƈųŚƃ�ƹ�ƝŸů�ƩŶƯ�Żř�Źřŵ�ƾƴƘƯ
��������������ƩŹżºǀƫ�ŹřżºƟř�ƭźºƳ�ŵƺų�Ǝſƺţ�ƵŶƃ�ƶƿřŹř�šřŵŚƸƴƄǀě�Śŝ�ƵřźưƷ�ƶƬůźƯ

�ŵźǀĮǀƯ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ��ƪĪƃ��è������ƵřźºưƷ�ƶºŝ�ŚºƷ�źºǀƜŤƯ�Ʋǀŝ�ƶƐŝřŹ
ŶƷŶǀƯ�ƱŚƄƳ�řŹ�źĮƿŶĪƿ�źŝ�ŚƸƳō�Żř�Ĩƿ�źƷ�źǀŧŐţ�ŜƿřźƋ���

�ŶƘŝ�ƶƬůźƯ�Źŵ�ſŹźŝ�ŢƸū�Żř�ƩŶƯ�ŹŚŞŤƗř�ŶƿŚŝ�ƾƿŚƸƳ�ƩŶƯ�ƁŻřźŝ�ƾ
�ŶƳźǀĭ�Źřźƣ�źƔƳ�ŶƯ�źǀƀƯ�ƪǀƬŰţ�ƁŻřźŝ�Źŵ�ŭźƐƯ�ƽŚƷ�ƆųŚƃ�źƔƳ��
�ŜſŚƴţ�ƽřŹřŵ�ƩŶƯ�Ʋƿř�ƶƧ�ŶƷŵ�ƾƯ�ƱŚƄƳ�ŜſŚƴţ�ƽŚƸƈųŚƃ�ƭŚưţ

Ţſř�ƾŝƺų����ŹřżƟř�ƭźƳ�ƲưƋ�ŹŵLISREL�ŵƺŞƸŝ�ƽŚƸƈųŚƃ�ŵŹƺƯŹŵ�
ŵźƨƳ�ŵŚƸƴƄǀě�ŵƺūƺƯ�ƩŶƯ�Ʈǀſźţ�ƽřźŝ�ƽźĮƿŵ�źǀƀƯ��ƩŶƯ���

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��
��

��
��

�ƪĪƃè��ĨŝŚģ�ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�Żř�źǀƀƯ�ƪǀƬŰţ�ƾƿŚƸƳ�ƩŶƯ��

�ƱřƺƴƗ
ƆųŚƃ��

ŹřŶƤƯ� � �ŵŹƺƯ�ƶƴƯřŵ
ƩƺŞƣ� �

ƶŬǀŤƳ� � ƆųŚƃ��

df
X 2� � éì�êé/

éë��
2

2
df

X� �
�ŶǀƿŐţ
ƩŶƯ��
 

Chi Square 
divided to 
degree of 
freedom 

P- value 
æíèçî�
å�� 05/0P 

�ŶǀƿŐţ
ƩŶƯ 

Significance 
Level 

RMSEA åéè�å��
09/0RMSEA

� �
�ŶǀƿŐţ
ƩŶƯ��

Root Mean 
Square Error of 
Approximation 

RMR åîç�å 0RMR� �
�ŶǀƿŐţ
ƩŶƯ��

Root Mean 
Square 

Residual 

Y4 

Y5 

Y2 

�������Y12 

Y7 
æç�å 

íí�å��

çî�å 

Y˺1 

Y6 

Y3 

Y8 

Y10 

Y11 

Y9 

Y13 

èé�å��

çé�å��

çæ�å��

åîë�å��

æê�å��

éé�å��

çí�å��

åíê�åå��

ê�å��

çí�å�� çç�å��

éí�å��

êè�å��

èç�å��

éé�

èç�å 

êé�å 

æî�å 

åêí�å��

æç�å��

åéê�å���

æê�å��

êì�ç���

éë�å��

åæ�ç���

éæ�ç��
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ŝŚģ�ƽƺĮƫř�ƾůřźƏŝŚģ�ƽƺĮƫř�ƾůřźƏƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�Źŵ�ƾĪƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�Źŵ�ƾĪ��������������������������������������ƱŚǀŰŤƟ�ŶưŰƯ�ƹ�ƽźĪƟ�ŚƳŚƀĩŹ��ƽŶưůř�ƾƬƗ�ŚƋźǀƬƗ��ƾƴǀƀůŶǀſ�ŶưŰƯŶǀſƱŚǀŰŤƟ�ŶưŰƯ�ƹ�ƽźĪƟ�ŚƳŚƀĩŹ��ƽŶưůř�ƾƬƗ�ŚƋźǀƬƗ��ƾƴǀƀůŶǀſ�ŶưŰƯŶǀſ����������������íì���

  
��

ë��ƽŶƴŝ�Ɩưū��
����������������������ƽŚºƷ�źºǀƜŤƯ�Ʋǀºŝ�ƶºƐŝřŹ�źǀƀºƯ�ƪǀƬŰţ�ƩŶƯ��Ŷƃ�źĩŷ�ƶĤƳŚƴģ

�����������ŶºƿŶū�ƩƺƈºŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�ƽŻŚſ�ĨŝŚģ�Źŵ�ƾūƹźų�ƹ�ƽŵƹŹƹřŹ�
��ŶƷŵ�ƾƯ�ƱŚƄƳ������ƽŚƷźǀƜŤƯ�ƩŶƯ�Ʋƿř�ƽŚƴŞƯ�źŝ��ƶĩ�ƶƳƺĮƳŚưƷ��ƪĪºƃ�Źŵ

é��ƽŚºƷźǀƜŤƯ�Ŷºƃ�Ƶŵřŵ�ƱŚƄƳ�Y11, Y5, Y12, Y7, Y10 ��źǀƜŤƯŚºŝ
������������šŹƺºƇ�ƶºŝ�źĮƿŵ�ƽŚƷźǀƜŤƯ�ƹ�ŶƴŤƃřŵ�ƮǀƤŤƀƯ�ƶƐŝřŹ�ƾĪŝŚģ�ƶŤƀŝřƹ
���������������źǀŧŚºţ�ƾĪŝŚºģ�źºŝ�ơƺºƟ�ƽŚƷźǀƜŤƯ�ƢƿźƏ�Żřƹ�ƾĪŝŚģ�źŝ�ƮǀƤŤƀƯ�źǀƛ

ƾƯ������������ƵŵŹƹō�ƪºƿŷ�Źŵ�ƎŝřƹŹ�Ʋƿř�ƶŝ�ƍƺŝźƯ�ƽŹŚŤųŚſ�šǇŵŚƘƯ��ŶƴŤƃřŸĭ
��źǀŧŚţ�ƱřƺŤŝ�Śţ�Ţſř�ƵŶƃ���ƽƹŹ�źºŝ�řŹ�ŚºƷźǀƜŤƯ�ƮǀƤŤƀƯ�źǀƛ�ƹ�ƮǀƤŤƀƯ�

�ƶŤƀŝřƹ�źǀƜŤƯ�ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�Źŵ�ƾĪŝŚģ�ƢƤŰţ��ŵƺưƳ�ƾſŹźŝ����
Ţſř�źƿŻ�ŭźƃ�ƶŝ�ƾƿŚƸƳ�źǀƀƯ�ƪǀƬŰţ�ƩŶƯ�ƽŹŚŤųŚſ�šǇŵŚƘƯ���

��
Agility (Y13) = 0.13*Y5 + 0.24*Y7 + 0.53*Y10 + 
0.32Y11 � 0.096*Y12 
 Errorvar= 0.094, 
  R² = 0.86 
 
Y2 = 0.34*Y1 + 0.48*Y6, Errorvar. = 0.37, R² = 
0.38 
              
  
Y3 = 0.46*Y4 + 0.44*Y1, Errorvar. = 0.38, R² = 
0.45 
       
Y4 = 0.28*Y1 + 0.50*Y6, Errorvar. = 0.34, R² = 
0.38 
     
       
Y5 = 0.88*Y2, Errorvar. = 0.43, R² = 0.23 
      
Y7= 0.29*Y2 + 0.21*Y3 + 0.32*Y9, Errorvar. = 
0.14, R² = .62 
     
Y8 = � 2.01*Y2 � 2.57*Y3 + 2.41*Y9, Errorvar. 
= 14.92, R² = .33 

           
Y9 = 0.54*Y2, Errorvar. = 0.31, R² = 0.36 
      
  
   Y10 = 0.19*Y2 + 0.22*Y3 + 0.28*Y4 + 0.15*Y5 
� 0.058*Y8 + 0.12*Y12, 
 Errorvar. = 0.20              
   R² = 0.69 
     
     Y11 = - 0.045*Y8 + 0.15Y12, 
 Errorvar.= 0.19, R² = 0.72 
               
       
     Y12 = 0.44*Y3 + 0.085*Y8,  
Errorvar. = 0.93, R² = 0.14  

 

��
ƵŹŚưƃ�ƩƹŶū�ì��šřźǀŧŐţ �����ĨºŝŚģźŝ�ŚºƷ�źºǀƜŤƯ�ƮǀƤŤƀºƯ�źǀƛ�ƹ�ƮǀƤŤƀƯ

���ƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�ƽŻŚſ�����ƱŚƄºƳ�řŹ�ŚºƸƳō�Żř�Ĩºƿ�źƷ�Ţƿƺƫƹř�ƹ�ŶƿŶū�Ʃ
�ŶƷŵ�ƾƯ������������ƽŚºƷźǀƜŤƯ��ŵƺƃ�ƾƯ�ƵŶƷŚƄƯ�ƩƹŶū�Ʋƿř�Źŵ�ƶĤƳŚƴģ��ƝŚºƐƘƳř

����ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�ƽźƿŸě���������ŹƺºŰƯ�ƽźŤƄºƯ�ƶƘſƺţ�ƹ�ƾůřźƏ��
����ƹ�ŶƿŶū�ƩƺƈŰƯ������ƽŶºǀƫƺţ�ƶŤƟźƄºǀěŚƷ�ƽĥƺºƫƺƴĪţ�ƽźǀĭŹŚĪŝ���ƲƿźŤƄºǀŝ�

���ŶºƳŹřŵ�ŶºƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�ƾĪŝŚģ�źŝ�řŹ�źǀŧŐţ�����ƽŶºƴŝ�Ţºƿƺƫƹř
�ƩƹŶū�Śŝ�ƢŝŚƐƯ�ƾĪŝŚģ�źŝ�źǀŧŐţ�źƔƳ�Żř�ŚƷ�źǀƜŤƯ�ƶǀƤŝ�í��ƾƯ�ŶƃŚŝ�����

�ƩƹŶūí��ƮǀƤŤƀƯ�źǀƛ�ƹ�ƮǀƤŤƀƯ�ƎŝřƹŹ�źƿŵŚƤƯ�ƩƹŶū���źǀŧŐţ
ƪĩ���Źŵ�ƾĪŝŚģ�ƢƤŰţ�źǀƜŤƯ�Śŝ�ƾƿŚƸƳ�źǀƀƯ�ƩŶƯ�Źŵ�ŚƷźǀƜŤƯ

ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ��

źǀƜŤƯ� ��ŹřŶƤƯ
ƪĩŵŹƹōźŝ� �

�ŹřŶƤƯ
�ŵŹřŶƳŚŤſř

ƵŶƃ�řŶŞƯǇ�� �

�ƽŚƐų
ŵŹřŶƳŚŤſř� �

ŹřŶƤƯ 

t 

�ŮƐſ
�ƾƴƘƯ
ƽŹřŵ� �

Ţƿƺƫƹř� �

Y1 éé�å èí�å��åë�å��çé�ë��P<åæ�å è 

Y2 ��ê�å��éë�å��åí�å��éæ�ë P<åæ�å ç��
Y3��èí�å��èì�å��åë�å åê�ë��P<åæ�å ê��
Y4���èì�å��èè�å��åë�å��íæ�ê��P<åæ�å ë 

Y5���çê�å��çæ�å��åì�å��èè�è��P<åæ�å í 

Y6 éè�å��èê�å��åì�å��çé�ë��P<åæ�å é��
Y7  
��

çé�å��æì�å��åë�å��åé�é��P<åæ�å î��

 Y8 
 

åêæ�å��è�å åì�å��ëæ�ê��P<åæ�å æå��

Y9  åê�å��åé�å��åê�å��åê�ç��P<åæ�å ææ��
Y10  ìé�å ìæ�å��åê�å��åè�æé��P<åæ�å æ��
Y11 èç�å��èæ�å��åì�å��ìè�é��P<åæ�å ì��
Y12 ��åé�å��åê�å��åê�å��íç�å��P<åæ�å æç��

 

ƽźǀĭ�ƶŬǀŤƳ��
Źŵ�����������Śģ�źŝ�źŧŒƯ�ƪƯřƺƗ�řŶŤŝř�Źŵ�Śţ�Ŷƃ�ƾƘſ�ƶƫŚƤƯ�Ʋƿř����ƽŻŚºſ�Ĩºŝ

��������������ũřźŴŤºſř�Ʊřźºƿř�ƽŶºǀƫƺţ�ƖƿŚƴºƇ�Źŵ��ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ
ŵŵźĭ�������������ƾĪŝŚģ�ƽŚƷźĮƳŚƄƳ�źŝ�ŚƷ�źǀƜŤƯ�Ʋƿř�źǀŧŐţ�ŶƘŝ�ƶƬůźƯ�Źŵ�žĜſ

��������������ƹŹŵƺºų�ƖƿŚƴºƇ�Źŵ�ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ƽŚƷ�Ƶĥƹźě�Źŵ�Ʊō�ƢƤŰţ�ƹ
�������������Ŷºƿŵźĭ�Ɩºƣřƹ�ƾºſŹźŝ�ŵŹƺƯ�źǀƀƯ�ƪǀƬŰţ�ƩŶƯ�ŜƫŚƣ�Źŵ�Ʊřźƿř�ƽŻŚſ��

���ŶƘţ�Ŷƃ�ƶƔůǈƯ�ƶĤƳŚƴģ�����������ƹ�ŢºǀƘƣƺƯ�ƾºſŹźŝ�źºǀƔƳ�ŚºƷźǀƜŤƯ�Żř�ƽŵř
����������Ʊō�šřźºǀǀƜţ�ƶŝ�ƾƿƺĮŴſŚě�ŢƸū�Ɓǈţ�ƹ�ŹřŻŚŝ�ƽŚƸŤǀſŚƀů��ƱřżºǀƯ

�������ƱŚƿźŤƄƯ�ŜƳŚū�Żř�ŶƿŶū�ƩƺƈŰƯ�ƁźƿŸě�ƹ�ŢƿŚƋŹ�����ƽźƿŸºě�ƝŚƐƘƳř�
�����ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ����ƶŝ�Ɩƿźſ�ƾƿƺĮŴſŚě��ƱŚƿźŤƄºƯ�ƽŚƷŻŚǀƳ��ƹ�

�ƶƴƿżƷ�ƂƷŚĩ�������ŶºƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ƽŚƷ�������ĪŝŚºģ�ƢºƤŰţ�źºǀƜŤƯ�Śºŝ��ƾ
ŶƳŹřŵ�Źřŵ�ƾƴƘƯ�ƮǀƤŤƀƯ�ƶƐŝřŹ��ƶƘſƺţ�ƹ�ƾůřźƏ�ƽŚƷźǀƜŤƯ�ƶĪǀƫŚů�Źŵ

����������ĨƀºƿŹ�ƂƷŚºĩ�ƹ�šřźºǀǀƜţ�Śŝ�ƢǀŞƐţ��ŶƿŶū�ƩƺƈŰƯ�ŹƺŰƯ�ƽźŤƄƯ
�ƽĥƺƫƺƴĪţ�ƽźǀĭŹŚĪŝ��ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿřźƟ�Źŵ�ƱŚƴǀưƏř�ƭŶƗƹ

ƶģŹŚĜĪƿ�ƽŻŚŬƯ�ŶƴƿōźƟ�ŵŚŬƿř�ƹ�ƶƘſƺţ�ŶƴƿřźƟ�Źŵ�šŚƗǈƏř ƹ �ƂƿřżƟř
���Ư�ƶƘſƺţ�ŶƴƿōźƟ�ŢƗźſ����ŶºƿŶū�ƩƺƈŰ������ƽŚºƷ�ƽĥƺºƫƺƴĪţ�ƽźǀĭŹŚºĪŝ��

���ƽŶºǀƫƺţ�ƶŤƟźƄºǀě��ƹ������ƽřźºūřƹ�ƶƘºſƺţ�ŶºƴƿřźƟ�Źŵ�šŚºƏŚŞţŹř�ŢºƿƺƤţ
�����������ƮǀƤŤƀºƯ�ƶºƐŝřŹ�ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿřźƟ�Źŵ�ƾŤĩŹŚƄƯ�ŢƿźƿŶƯ
�������������źĩŸƫř�ơƺƟ�ƽŚƷ�źǀƜŤƯ�ƢƿźƏ�Żř�ƹ�ŶƳŹřŶƳ�ƾĪŝŚģ�ƢƤŰţ�Śŝ�ƽŹřŵ�ƾƴƘƯ

��ŶƴƃŚŝ�ƾƯ�ƍŚŞţŹř�Źŵ�ƾĪŝŚģ�ƢƤŰţ�Śŝ��ųŚƃ�ƾſŹźŝ�ƲǀƴĤưƷ��ƽŚºƷ�Ɔ
�����������������ƵŶºƴƷŵ�ƱŚƄºƳ���Ŷºƃ�źºĩŷ�ƶºĤƳŚƴģ�żǀƳ�źǀƀƯ�ƪǀƬŰţ�ŶŤƯ�Źŵ�ŭźƐƯ

��ŹŚŞŤƗřƩƺŞƣ�ƪŝŚƣŶƃŚŝ�ƾƯ�ŹƺŝżƯ�ƽŵŚƸƴƄǀě�ƩŶƯ����
��������������źŝ�ŹřŸĭ�źǀŧŐţ�ƪƯřƺƗ�Ʋǀŝ�ƎŝřƹŹ�ƶǀƬĩ�ŹƺĩŸƯ�ƩŶƯ�ƶƿřŹř�Śŝ�ƾƬĩ�ŹƺƏ�ƶŝ
�����������Źŵ�ƾĪŝŚģ�ƽŚƷ�źĮƳŚƄƳ�ƹ�ŶƿŶū�ƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�ƽŻŚſ�ĨŝŚģ

������źĭ�Źřźºƣ�ƾſŹźŝ�ŵŹƺƯ�ŶƴƿōźƟ�Ʋƿř���ŢºƟ���ºƴĤưƷǀ����ŧŐºţ�ƶºūŹŵ�Ʋǀ�ř�ź�ºƿ�Ʋ

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ie
pm

.iu
st

.a
c.

ir
 o

n 
20

25
-0

7-
19

 ]
 

                            11 / 13

https://ijiepm.iust.ac.ir/article-1-200-fa.html


íííí���������ŝŚģ�ƽƺĮƫř�ƾůřźƏŝŚģ�ƽƺĮƫř�ƾůřźƏƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�Źŵ�ƾĪƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�Źŵ�ƾĪ����������������������������ƱŚǀŰŤƟ�ŶưŰƯ�ƹ�ƽźĪƟ�ŚƳŚƀĩŹ��ƽŶưůř�ƾƬƗ�ŚƋźǀƬƗ��ƾƴǀƀůŶǀſ�ŶưŰƯŶǀſƱŚǀŰŤƟ�ŶưŰƯ�ƹ�ƽźĪƟ�ŚƳŚƀĩŹ��ƽŶưůř�ƾƬƗ�ŚƋźǀƬƗ��ƾƴǀƀůŶǀſ�ŶưŰƯŶǀſ 

���źŝ�ƪƯřƺƗƿŶĪƿ�ƬŰţ�źĮǀ�ŵźĭ�ƪƿŶ��ĭŹŚĪŝǀźƽ�ř�ƿ��������Źŵ�ƹ�ƪºưƗ�Źŵ�ƩŶºƯ�Ʋ
�ŚƷ�Ƶĥƹźěƽ���Ŷū�ƩƺƈŰƯ�ƶƘſƺţ�ƿ�Ư�Ŷƾ����ŶºƯ�ƶŝ�ŶƳřƺţ�ƿ����ŚºƷ�Ƶĥƹźºě�Ʊřźƽ��

ƫƺţǀ��Ŷū�ƩƺƈŰƯ�Ŷƿ�����źƟ�Żř�ƶƬůźƯ�źƷ�Źŵ�Ŷƿō�ƫƺţ�Ŷƴǀ�������Śºŝ�Śºţ�Ŷƴĩ�Ĩưĩ�Ŷ
���Ƭĩ�ƪƯřƺƗ�źŝ�żĩźưţǀŶƽ�������ĪŝŚºģ�ƢºƤŰţ�Źŵ�ƮƸƯ�ƹ�ƾ���řżºƟř�ƹ�ƿ���šŹŶºƣ�Ƃ

ƺĮŴſŚěƾƿ��Ŷū�ƩƺƈŰƯ�ƿƜţ�ƶŝ�Ŷǀǀě�šřźǀŝ�Ƃǀƴƾ��ŹřŻŚºŝ�ƵŶƄƳ���Ţºſŵ
ŶƴŝŚƿ����ƹ�ƶƿŚě�ƱřƺƴƗ�ƶŝ�ŶƳřƺţ�ƾƯ�ƶƫŚƤƯ�Ʋƿř�Źŵ�ƵŶƃ�ƶƿřŹř�ƩŶƯ�ƵƹǈƗ�ƶŝ

�������ŵźǀĭ�Źřźƣ�ƾĪǀƯŚƴƿŵ�ƩŶƯ�Ĩƿ�ŵŚŬƿř�ƽřźŝ�ƾſŚſř������ƱřźƿŶºƯ�ƲƿřźŝŚºƴŝ
��������������ºƿ�źºƷ�ƱřżºǀƯ�źºǀǀƜţ�Śŝ�ŶƴƳřƺţ�ƾƯ�ŶƿŶū�šǇƺƈŰƯ�ƽŚƷ�Ƶĥƹźě��Żř�Ĩ

���ƩŶƯ�Źŵ�ŚƷ�źǀƜŤƯ����������������ŵŹƺºƯ�řŹ�źºĮƿŵ�ƽŚºƷ�źºǀƜŤƯ�Źŵ�šřźºǀǀƜţ�ƱřżºǀƯ�
�������������źºƷ�ƢƤŰţ�ƹ�ƾƿƺĮŴſŚě�šŹŶƣ�ƂƿřżƟř�ŢƸū�Źŵ�ƹ�ŶƴƷŵ�Źřźƣ�ƾſŹźŝ
�������������������ƽŶºǀƬĩ�ƹ�źºưŧ�źºưŨƯ�ƽŚºƷ�ŢºſŚǀſ�ƩŚºưƗř�ƶºŝ�ƾĪŝŚģ�źŤƄǀŝ�ƶģ

ŶƳŻřŵźĜŝ����
�ƹ�ƽŻŚƟ�ƾƯƺƸƠƯ�ŢƃŚĮƳ�ŶŤƯ�źǀƔƳ�ƽŻŚſ�ƩŶƯ�ƽŚƷŶŤƯ�ƽźǀĭŹŚĪŝ�Śŝ

Şų� źƔƳ� Żř� ƵŵŚƠŤſř� Śŝ� ƽŻŚƀƫŶƯ� ƽŚƷŶŤƯ� źƿŚſ�ƽŚƷŶŤƯ� źǀƔƳ� ƱŚĭź
DEMATEL �ƹISM �ƾƯ��ƾſŹźŝ�řŹ�ŚƷŹƺŤĩŚƟ�Ʋƿř�ƲǀŝŚƯ�ƎŝřƹŹ�Ʊřƺţ

ŵƺưƳ�ƶƿřŹř�ƾƫŶƯ�Źŵ�ƹ�� ���ŢƸū�ŶƴƳřƺţ�ƾƯ�źĮƿŵ�ƽƺſ�Żř�ŚƷ�ŶŤƯ�Ʋƿř
�ƶƘſƺţ� ŶƴƿōźƟ� Źŵ� ŢǀƤƟƺƯ� ƽŶǀƬĩ� ƽŚƷŹƺŤĩŚƟ� ƽŶƴŝ� Ţƿƺƫƹř

ŶƳƺƃ�Ƶŵźŝ�ŹŚĩ�ƶŝ�ŶƿŶū�šǇƺƈŰƯ��ƵƹǈƘŝ���Ʋƿř�Żř�Ĩƿ�źƷ�źŧř�ƾſŹźŝ
ŚƷ� źǀƜŤƯ� ŶƿŶū�ƩƺƈŰƯ� ƶƘſƺţ� ŶƴƿōźƟ�ƾĪŝŚģ� źŝ�� ��Źŵ� ŶƴƳřƺţ�ƾƯ

ŶƳźǀĭ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ�ƽŶƘŝ�šŚƤǀƤŰţ����
��

�ƖŝŚƴƯ 
@æ�>ƽŵ��Žřƹŵ��ƽř����ĬƴººƃƺƷ�ƶººưūźţ��ƾƗŚººưŤūř�šŚººƤǀƤŰţ�Źŵ�ƂƿŚººưǀě

��ƭƹŵ�ęŚģ��ƾƳ�źƄƳ���ƱřźƸţ��ƾŞƿŚƳæèíæ���

��
@ç�>�ƾū��źƫƺƯ��ġř�����ƾƧ���źƬſƺƃ����Ɲř�����ġř��źƴŤſŚƧ�ƹ����Ʃř�����ºƯō�ƩǇŶŤºſř�ƽŹŚ

�����������������ęŚºģ���ƾºƳ�źƄºƳ���ƱřźºƸţ���ƾŞƿŚƳ�ĬƴƃƺƷ�ƶưūźţ��ƾſŚƴƃ�ƶƘƯŚū�Źŵ
��ƭƹŵæèíæ���

�����
@è�>�ĬƴƃƺƷ�ƶưūźţ��ƾƗŚưŤūř�šŚƤǀƤŰţ�ƹ�ƂŬƴſ�ƽŚưƴƷřŹ�šźŞƫŵ��źƬǀƯ

�ƾƳ�źƄƳ���ƱřźƸţ���ƾŞƿŚƳæèíå���
 

[4] Goldman, S., Nagel, R., Priess, k., �Agile Competitors 
and Virtual Organizations: Srategies for Enriching the 
Customer�. Van Nostrand Reinhole, New york, NY, 
1995. 

 
[5] Tzokos, N., Hultink, E., Hart, S., �Navigating the New 

Product Process�, Industrial and marketing management, 
2004. 

 
[6] Ren, J., Yusuf,� Y., Burns, N.D., �The Effect of Agile 

Attributes on Competitive Priorities: A Neural Network 
Approach�, Integrated Manufacturing Systems1416, 
2003, pp. 489-497. 

 
[7] Saren, M., �A Classification of Review Models of the 

Intra-firm Innovation Process�, R&D management 14 
(1), 1984, pp. 11-24.  

[8] Hart,� S., �Dimension of Success in New Product 
Development: An Explanatory Investigation�, Journal of 

Marketing management 13, 1993, pp. 478-496. 
 
[9] Cooper, R.G., Kleinshmidth, E.J., �Benchmarking the 

Firms Critical Success Factors in New Product 
Development�, Journal of product Innovation 
management, 1995. 

 
[10] Cooper, R.G., Klienshmidth, E.J., �Success Factors in 

Product Innovation�, 
Journal of industrial marketing management 16, 1987, 
pp. 215- 223. 

 
[11]�Swink, M., Talluri, S., Pandejpong, T., �Faster, Better, 

Cheaper: A of NPD Project Efficiency and Performance 
Tradeoffs� Journal of production management 24, 2006, 
pp. 542- 562. 

 
[12] Olson, E.M., Walker, O.C., Ruekert, R.W., Bonner, 

J.M., �Patterns of Cooperation Among New Product 
Development Among Marketing Operations and R&D: 
Implications for Project Performance�, Product 

Innovations Management 18, 2001, pp. 258- 271. 
 
[13] Yang, J., Liu, C.Y., �New Product Development: An 

Innovation Diffusion Perspective�, Journal of high 

technology management research 17, 2006, pp.17-26. 
 
[14] Griffin, A., �Product Development Cycle Time for 

Business Products�, Industrial marketing management, 
2001. 

 
[15] Griffin, A., Houser, J.R., �Integrating Mechanisms for 

Marketing and R&D�, Journal of product innovation 
management, 1996. 

 
[16] Kodish, J.L., Gibbson, D.V., Amos, J.W., �The 

Development and Operation of an Agile Manufacturing 
Consortium�. Fourth Annual conference proceeding. 
Atlantu, Georgia, 1995. 

 
[17] Adrian, E., Coronado, M., Sarhadi, M., Colin, M., 

�Defining a Framework for Information System 
Requirements for Agile Manufacturing�, International 

Journal of production economics 75, 2002. 
 
[18] Rosenthal, S.R., Effective product design and 

development: How to cut time and increase customer 
satisfaction Business one Irwin, 1992. 

 
[19] Zhang, Z., sharifi, M., �A Methodology for Achieving 

Agility in Manufacturing Organization: An Introduction�, 
International journal of product management 20 (4), 
2000, pp. 496- 512. 

 
[20] Mates, G., Jundry, J., Bradish, P, �Agile Networking: 

Competing Through Internet and Intranets�, New 

Jersey: Prentice Hall, 1998. 
 
[21] Christopher, M., �The Agile Supply Chain, Competing in 

Volatile Markets�, Industrial marketing management, 
29, 2000, pp. 37-44. 

 
[22] Cooper, L.P., �A Research Agenda to Reduce Risk in New 

Product Development Through Knowledge Management: A 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ie
pm

.iu
st

.a
c.

ir
 o

n 
20

25
-0

7-
19

 ]
 

                            12 / 13

https://ijiepm.iust.ac.ir/article-1-200-fa.html


ŝŚģ�ƽƺĮƫř�ƾůřźƏŝŚģ�ƽƺĮƫř�ƾůřźƏƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�Źŵ�ƾĪƩƺƈŰƯ�ƶƘſƺţ�ŶƴƿōźƟ�Źŵ�ƾĪ��������������������������������������ƱŚǀŰŤƟ�ŶưŰƯ�ƹ�ƽźĪƟ�ŚƳŚƀĩŹ��ƽŶưůř�ƾƬƗ�ŚƋźǀƬƗ��ƾƴǀƀůŶǀſ�ŶưŰƯŶǀſƱŚǀŰŤƟ�ŶưŰƯ�ƹ�ƽźĪƟ�ŚƳŚƀĩŹ��ƽŶưůř�ƾƬƗ�ŚƋźǀƬƗ��ƾƴǀƀůŶǀſ�ŶưŰƯŶǀſ����������������íî���

  
practitioner Perspective�, Journal of Engineering and 
Technology Management 20, 2003, pp. 117- 140. 

 
[23] Song, M., Noh, J., �Best New Product Development and 

Management Practices in Korean High- Tech Industry�, 
Industrial marketing management 3, 2006, pp. 262-278. 

 
[24] Akgün, A.E., Byrn, J., Keskin, N., Lynn, G.S., 

Imamoglu, S.Z., �Knowledge Network in New Product 
Development Projects: A Transitive Memory 
Perspective�, Information & Management, 42, 2005, pp. 
1105-11205. 

 
[25] Lester, D.H., �Critical Success Factors for New Product 

Development�, Research technology management 41(1), 
1998, 36-432. 

 
[26] Kessler, E.H., Bierly iii. P.E., �Is Faster Really Better? 

An Empirical Test of the Implication of Innovation 
Speed�, IEEE Transaction of Engineering Management 

44(1), 2002, 2-12. 

 
[27] Wagner, S.M., Hoegl, M., �Involving Suppliers in 

Product Development: Insights from R&D Directors 
and Poject Mnagers�, Industrial marketing 
management, 2006. 

 
[28] lter, A., �Relationship of Specific Factors Influencing 

Supplier Involvement in Customer New Product 
Development�. Journal of Business Research 56, 2003, 
pp. 721-733. 

 
[29] Baker, M., Hart, S., Product Strategy and Management�. 

Prentice Hall, 1999. 
 
[30] WheelWright, Sc., Clark, KR., �Revolutionizing Product 

Development Quantum in Speed, Efficiency and 
Quality�, The Free Press, New York, 1882 

 
[31] Narasimhan, R., Swink, M., Kim, S.W., �Disentangeling 

Leanness and Agility: an Empirical Investigation�, 
Journal of operation management 35, 2006, pp. 336-347. 

 
[32] Norizan, M.K., Zain, M., �Assessing the Measurement 

of Organizational Agility�, The journal of American 
academy business� , Cambridge, March, 2004. 

 

[33] Flint, D.J., �Compressing New Product Success-to-
Success Cycle Time: Deep Customer Value 
Understanding and Idea Generation�, Industrial 

marketing management 31, 2002, pp. 305-315.  
 

[34] Giffi, C., Roth, A.V., Seal, G.M., Competing in World-
Class Manufactiuring America� s 21 Century Challenge� , 
Business One Irwin, Homewood, IL, 1990. 

 

[35] Sher, P.J., Yang, P.Y., �The Effects of Innovative 
Capabilities and R&D clustering on Firm Performance: 
The Evidence of Taiwan�s Semiconductor Industry�, 
Technovation, 25, 2005, pp. 33-43. 

 
[36] Crawford, M., Di Benedetto, A., New product 

management. Mc Grow Hill, 2003. 
 
[37] Olson, E.M., Walker, O.C., Ruekert, R.W., Bonner, 

J.M., �Patterns of Cooperation Among New Product 

Development Among Marketing Operations and R&D: 
Implications for Project Performance�, Product 
Innovations Management 18, 2001, pp. 258- 271. 

 
[38] Blundell, R., Griffin, R., Reenen, J.V., �Market Share, 

Market Value and Innovation in Panel of British 
Manufacturing Firms�, Review of Economic Studies66 
(228), 1999, 59- 554. 

 
[39] Garret, T.C., Baisson, D.H., Yap, C.M., �National 

Culture and R&D and Marketing Integration 
Mechanisms in New Product Development: A Cross 
Cultural Study Between Singapore and New Zealand�, 
Industrial marketing management, 35, 2006, pp. 243- 
307. 

 
[40] Huang, X., Soutar, G.N., Brown, A., �Measuring New 

Product Success: An empirical investigation of 
Aushralian SME�. Industrial Marketing Management 

33, 2004, pp. 117-123. 
 
[41] Chiu, Y.C., Chen, B., Shyu, J.Z., Tzeng, G.H., �The 

Model of New Product Launch Strategy�, Technovation 

26, 2006, pp. 1244-1252 
 
[42] Hauser, U., Design and Marketing of New Products, 

Second edition, Prentice-Hall. 1993. 
 
[43] Hsieh, M.H., Tsai, K.H., �Technological Capability, 

Social Capital and Launch Strategy for Innovative 
Products�, Industrial Marketing Management, Article in 
press, 2006. 

 
[44] Sharma, S., �Applied Multivariate Data�, John Wiley 

and Sons1996. 
 
[45] Lattin, J., Carrol, J.D., Green, P.E., �Analyzing 

Multivariate Data�, Thomson Learning Inc, Publishing 
California 2003. 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ie
pm

.iu
st

.a
c.

ir
 o

n 
20

25
-0

7-
19

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            13 / 13

https://ijiepm.iust.ac.ir/article-1-200-fa.html
http://www.tcpdf.org

