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Keywords                                         ABSTRACT 
 

 

Sharing common resources is amongst critical factors creating competitive 
advantages in business and manufacturing. In today�s competitive and dynamic 
environment, application of the resource sharing approach has become the focal 
point of attention for business managers. By resource sharing and through common 
platform guidelines, the possibility of producing an extended variety of products 
using the least variable production elements is provided. Meanwhile, today�s 
manufacturing industries are trying hard to plan and manage an effective 
foundation for creating a value stream from the point of supplying resources to the 
stage of delivering the final product to the customer. Standardizing and sharing 
product components and common platforms is of great assistance to this effort. This 
paper presents a mathematical model to contribute to making the decision of 
choosing the best combination of common components and analyze the time effects 
of commonality approach and its possible consequential savings as one of the key 
performance indicators of a supply chain based on common platform. 
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�������źºƷ�ƹ�ƵŶºƃ�ŭźƐƯ�ƕƺƋƺƯ�Ʊŵƺŝ�ŶƿŶū�ƪǀƫŵ�ƶŝ�ƾƠƬŤŴƯ�ƽŚƸƷŚĭŶƿŵ

��ƶƿƹřŻ�Żř�Ʀƿ�ƶŤųřŵźě�ŦŰŝ�ƶŝ�ƽř��ƾºƯ�Ʋƨǀƫƹ��ŶƳř�����Żř�ƶºƳƺưƳ�Ŷºƴģ�Ʊřƺºţ
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����ŵźƧ�ƵŹŚƃř�ƮƸƫŚŨƯř�ƹ�Ŷǀƫƺţ�������������ƵŶºƃ�ƶºŤųřŵźě�ƱřŶºŝ�źºŤưƧ�ƶƧ�ƶĤƳō�ŚƯř

��������������ƵźºǀŬƳŻ�ƭŚºƔƳ�Źŵ�ƥźŤƄºƯ�ƽƺƨºſ�ŵźºŞƷřŹ�źŧŚţƹ�źǀŧŚţ�ƵƺŰƳ�ƾſŹźŝ
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������ƶºŝ�ŢŞƀºƳ��ƥźŤƄºƯ�ƭǈƣř�ŜǀƧźţ�ƲƿźŤƸŝ�ƲǀǀƘţ�ƲưƋ�ƾƋŚƿŹ�ƩŶƯ
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�ŵŹƺƯ� ƾƠǀƧ� ƹ� ƾưƧ� ƞƬŤŴƯ� ơźƐŝ� řŹ� ƶƏƺŝźƯ� ƽř� ƶƴƿżƷ� ƹ� ƾƳŚƯŻ
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 �Źŵ�ƥźŤƄƯ�ƽŚƷ�ƶƠƫƺƯ�ŜǀƧźţ�ƲƿźŤƸŝ�śŚŴŤƳř�ƽřźŝ�ƾƯżǀƳŚƨƯ
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ê��ŬƳŻǀƵźŚƷƽƯŚţ�ǀƴŤŞƯ�ƲƾƺĪſ�źŝ� 

ŚŞţŹř�ƾſŹźŝ�ƕƺƋƺƯ�ƩƺƈŰƯ�ƽŹŚưƘƯ�Ʋǀŝ�ƪƯŚƘţ�ƹ�ƍ �ƺƨſ�ƾůřźƏ�
� ƩŚſ� Źŵ� ŹƹŵřƺƫŚſ� Ǝſƺţ� ƲǀƯŐţ� ƵźǀŬƳŻ� ƹçååå�Źřźƣ� ƶūƺţ� ŵŹƺƯ�

ŢƟźĭ� ��ƱŚƯŻ� Źŵ� ƶƧ�Ţſř� Ƶŵƺŝ�Ʊō� źŝ� ŶǀƧŚţ� ƵŹřƺưƷ� źĮƿŵ�ŜƳŚū� Żř
�ƹ� ƱŚůřźƏ� �šǇƺƈŰƯ� Żř� ƵŵřƺƳŚų� Ʀƿ� ƾůřźƏ� ƹ� ƽŹŚưƘƯ

ŹƺƏ�ƶŝ�řŹ�ƲǀƯŐţ�ƵźǀŬƳŻ�ƹ�ƩƺƈŰƯ�ƵŵřƺƳŚų�ŭźƏ��ƱŚĭŶƴƴƧŶǀƫƺţ�ƮƷ�
� ŶƴƷŵ� Źřźƣ� źƔƳ� ŶƯ� ƱŚƯŻ]æè[� ��ƲǀƯŐţ� ƵźǀŬƳŻ�Ʀƿ� �ŽŚſř� Ʋƿř� źŝ

śƺģŹŚģ� Ʀƿ� �ƺƨſ� źŝ� ƾƴŤŞƯ�Ʈǀưƈţ��Ʈǀưƈţ� ƹ� ƽŻŚſ��ƶŗřŹř� ƽźǀĭ
ƾƯ��ƩƺƈŰƯ�ƽŹŚưƘƯ�ƹ�ƲǀƯŚţ�ƶƨŞƃ�ƶƘſƺţ�ŭźƏ��Ʊō�ƽŚƴŞƯ�źŝ�Śţ�ŶƴƧ

�ŢƿƺƤţ� ƹ� ƶƘſƺţ� ƶŝ� źŬƴƯ� ƹ� ƶŤƟźĭ� šŹƺƇ� źĮƿŶƨƿ� Śŝ� ŹŚĭŻŚſ
ŢƿżƯ�ŵŵźĭ�ƾŤŝŚƣŹ�ƽŚƷ� ��ƾƯ� řŸƫ�ƹ�ƽŵźŞƷřŹ�šŚưǀưƈţ� �ŢƠĭ�Ʊřƺţ

ƾƯ� ƭřŶƧźƷ� ƵźǀŬƳŻ� ƩƺƏ� Źŵ� ƾţŚǀƬưƗ��Żř� źŧŚŤƯ� ŵƺų� ƶŝƺƳ� ƶŝ� ŶƴƳřƺţ
ŶƳźǀĭ�Źřźƣ�ƺƨſ�ŵźŞƷřŹ��ƵźƸŝ�ƉźƟ�Śŝ��ƩŚŨƯ�ƱřƺƴƗ�ƶŝ���ƺƨſ�Żř�ƽźǀĭ

�ƹ�ŵřŶƘţ��ƦǀŤƀŬƫ�ƹ�ƲǀƯŐţ�ƶƨŞƃ�ŹŚŤųŚſ��šǇƺƈŰƯ�ŜǀƧźţ�ƹ�ŵřŶƘţ
ƲǀƯŐţ�ŜǀƧźţ�ǀưƈţ� �ƩƺƈŰƯ�ƽŹŚưƘƯ� ŵźƨƿƹŹ� �ƱŚĭŶƴƴƧƮ��Źŵ�ƽźǀĭ

ƽŻŚſżƿŚưŤƯ�ƶƐƤƳ�ƵŚĮƿŚū�ƅƺƈųÎŢſŚǀſ�Ʋǀŝ�ƩŵŚƘţ�ƽŹřźƣźŝ���ƽŚƷ
ŢſŚǀſ� �ƵźǀŬƳŻ� ƩƺƏ� Źŵ� ƽŹŚƄƟ� ƹ� ƾƄƄƧ��ƅƺƈų� Źŵ� ƽŹřŸĭ

ƥźŤƄƯ���šǇƺƈŰƯ� ƾŤƿŹǇƹĥŚƯ� ƹ� ƽŻŚſŵŹřŶƳŚŤſř� �ƽŻŚſżƿŚưŤƯ� �ƽŻŚſ
�ƶƘſƺţƕƺƴŤƯ�ƹ�ŶƿŶū�šǇƺƈŰƯ��żŗŚů�ƶŝŚƄƯ�ŵŹřƺƯ�źĮƿŵ�ƹ��ŚƸƳō�ƽŻŚſ

ƾƯ�ƱřƹřźƟ�ŢǀưƷř�ƃŚŝŶ.ƶƳƺĭ�ƶŝ�ƲǀƯŐţ�ƵźǀŬƳŻ�Ţſř�ƽŹƹźƋ� řŸƫ���ƽř
ŢſŚǀſ� Żř�ƾƳŚŞǀŤƄě�ƶŝ� ŹŵŚƣ� ƶƧ�ŶŝŚƿ� ƶƘſƺţ� ƹ�ƾůřźƏ��ƽƺƨſ�ƽŚƷ

ŶƃŚŝ� żǀƳ�ƥźŤƄƯ]æéƹæê[� ŢƿżƯ� Żř�ƾųźŝ�ƵźǀŬƳŻ�ƽŚƷ��ƲǀƯŐţ�ƽŚƷ
ƾƯ�ƪƿŷ�ŭźƃ�ƶŝ�řŹ�ƺƨſ�źŝ�ƾƴŤŞƯ��ŵřŵ�Źřźƣ�ƵŹŚƃř�ŵŹƺƯ�Ʊřƺţ����

 ƲǀƯŐţ� źŝř� ŹƺƸƓ�ƱŚĭŶƴƴƧÏŤƃř� � ŵřŶųŹ� ƶƐſřƹ� ƶŝ��ƹ�ƖŝŚƴƯ�ƥřź
�ƦǀŤƀŬƫ�ƹ�ƲǀƯŐţ�ŶƴƿřźƟ�Źŵ�ŽŚǀƤƯ�ŵŚƈŤƣř��

 �ƽŚƷŵřŵŹřźƣ� ƽźŬƯ� ŢƫŚů� Żř� ƱŚĭŶƴƴƧ� ƲǀƯŐţ� ƂƤƳ� ƩƺŰţ
�ĥŚŤƳƺƯ� ƹ� Ŷǀƫƺţ� ƾůřźƏ� Ʀƿźƃ� ƶŝ� �ƵŶƴƴƧŶǀƫƺţ� ŢųŚſ

ƶƗƺưŬƯ�ƶƗƺưŬƯ�ơƺƟ�ƹ�ŚƷ��ŚƷ��
 ƵŵŚſ��ƪƤŤƀƯ�ƽŚƸƫƹĥŚƯ�ƹ�ƭǈƣř�Ŷǀƫƺţ�ƹ�ƲǀƯŐţ�ƽŚƷŶƴƿřźƟ�ƽŻŚſ

ƫƺŘƀƯ�ƽŹřŸĭřƹ�źƯř�Źŵ�ƪǀƸƀţ�ƹƲǀƯŐţ�ƶŝ�Ţǀ��ƱŚĭŶƴƴƧ��
 ƶƯŚƳźŝ�ƽŚƷŶƴƿřźƟ�ŢƫƺƸſƹ�ƭǈƣř�ƕƺƴţ�ƂƷŚƧ��ƲǀƯŐţ�Ŷǀƫƺţ�ƽżƿŹ

�šŚƧŹřŶţ�ƹ��
 ƵŵŹ� ƹ� ŜǀƧźţ� �ƶƨŞƃ� ŹŚŤųŚſ� ƾƷŶƳŚƯŚſ� ƱŚƨƯř��ƲǀƯŐţ� ƽŶƴŝ

ŢſŚǀſ�Śŝ�ŜſŚƴŤƯ��ƖƿŻƺţ�ƪƯřƺƗƹ�ƱŚĭŶƴƴƧ�ƥźŤƄƯ�ƽŚƷ��ƽŻŚſ
�Ŷǀƫƺţ�ƪƯřƺƗ�ƹ�šǇƺƈŰƯ�ƽŻŚſżƿŚưŤƯ�ƹ��

 ƵźƸŝ�ƱŚƨƯř��šǈǀƸƀţ�Żř�ƽźǀĭ�ƥřźŤƃř�żǀƳ�ƹ�ƥźŤƄƯ�ƾƨǀŤƀŬƫ
ƾƟ�ƭźƳ�ƹ�ŢŴſ�Żř�ƮƗř�ƖŝŚƴƯ��ƵźǀŬƳŻ�ƽŚƌƗř�ƲǀŝŚƯ��

 Ɩƿźſ�ƂƴƧřƹ� ŢǀƬŝŚƣ� �ƾƧǇŚģ�ƂƿřżƟř �Źŵ� ƽźƿŸě� ƝŚƐƘƳř� ƹ
�ƵźǀŬƳŻ�ƩƺƏ��

                                                 
1�Decopling point 
2
�Mega suppliers 

 �Żř�ƶƨŞƃ�ƱŚƧŹř�Ʋǀŝ�ŚƯ�ƾƟ�šŚƏŚŞţŹř�ƹ�šǈƯŚƘţ�ŢƿƺƤţ�ƹ�ƶƘſƺţ
�ŚƸƳō�Ʋǀŝ�ƱŚƿŻ�ƹ�ŵƺſ�ƮǀƸƀţ�ƹ�ƖŝŚƴƯ�ƥřźŤƃř�ƢƿźƏ��

 Ƥţ� ƹ� ƶƘſƺţ� ƱŚƨƯřŢƿżƯ�Ţƿƺ��Śŝ� ƾƳŚƸū�ŮƐſ� Źŵ�ƾŤŝŚƣŹ�ƽŚƷ
ƵźƸŝ�ƕƺƴţ�ŵŚƈŤƣř�ƹ�ŽŚǀƤƯ�ŵŚƈŤƣř��ƶƨŞƃ�ŵŚƈŤƣř�Żř�ƽźǀĭÐ���

 
ë��ƩƺƈŰƯ�ƽŹŚưƘƯźŝ�ƾƴŤŞƯ�ƲǀƯŚţ�ƵźǀŬƳŻ�Źŵ� ƺƨſ��

�ƭŚƳ�ƶŝ�ƾƈŴƃ�Ǝſƺţ�ŹŚŝ�ƲǀŤƀŴƳ�ƩƺƈŰƯ�ƽŹŚưƘƯ�ƭƺƸƠƯ�Źŵ�ƾţřźŝō
�ƩŚſæîìêŶƃ�ŭźƐƯ.Ư�ŽŚſř�Ʋƿř�źŝ��ƩƺƈŰƯ�ƽŹŚưƘ�Żř�ƾţŚƗƺƋƺƯ
ƶƬưū:�źƏƩƺƈŰƯ�ƾƨƿżǀƟ� Ōřżūř� ƶŝ� ŵźƧŹŚƧ�ƆǀƈŴţ�ŢƸū�ƾůř��

ƶģŹŚĜƨƿ���ƾƨƿżǀƟ� źƇŚƴƗ� ƹ� Ōřżūř�ƽŻŚſ� ƹ�ƪƯŚƘţ� ƹ�šŚƏŚŞţŹř�ƾůřźƏ
ƩƺƈŰƯ�Ōřżūř�ƾƨƿżǀƟƾƯźŝŹŵ�řŹ�ŵźǀĭ]æë[���ƶƧ�ƶĤƳō��Ţƣŵ�ƾưƧ�Śŝ

ƾƯ� ƵƺƬū� ơƺƟ� ƞƿźƘţ� Źŵ��ŶƿŚưƳ�Ōřżūř� ƦǀƨƠţ� ƹ� ƲǀǀƘţ���ƞƬŤŴƯ�
ƩƺƈŰƯ��ƽŻŚſřŶū ƮƔƳ�ŵŚŬƿř�ƩŚů�ƲǀƗ�Źŵ�ƹ�ƲǀǀƘţ�ƹ��ƾĮģŹŚĜƨƿ�ƹ�

Ţſř� Ʊō�ƞƬŤŴƯ� źƇŚƴƗ�ƲǀŝŚƯ�ƾƟ�šŚƏŚŞţŹř.��ƵŻƺů� Źŵ� ƭƺƸƠƯ�Ʋƿř
ƵŵřƺƳŚų� ƶƘſƺţ�šŚƯřżƫř� ƱŶƃ�ƮƷřźƟ�ƾĮƳƺĮģ�ƥźŤƄƯ�ƽƺƨſ��Żř�ƽř

�ƢƿźƏ�Żř�řŹ�šǇƺƈŰƯƽƺƨſƾƯ�ƮƷřźƟ�ƩƺƈŰƯ��ŵŹƹō.�ŽŚſř�Ʋƿř�źŝ�
�ƽŹŚưƘƯ� Źŵ� ƽŶǀƬƧ� ƽŚƷŵźƨƿƹŹ� Żř� ƾƨƿ� ƱřƺƴƗ� ƶŝ� ƽŻŚſ� ƥźŤƄƯ

Źř�Źŵ�ƹ�ƩƺƈŰƯ�Źřźƣ�ƶūƺţ�ŵŹƺƯ�ƲǀƯŚţ�ƵźǀŬƳŻ�ŢƿźƿŶƯ�ƭŚƔƳ�Śŝ�ƍŚŞţ
Ţſř�ƶŤƟźĭ]æå[���ŚƴŞƯ�Ʋƿř�źŝħřźŤƃř�Śƿ�ƶŝŚƄţ��Ʊŵƺŝ�řŹřŵ�Żř�šŹŚŞƗ�

ĭĦƿƹ� ƹ� ƶƈǀƈųƾŚƷ�ƽźſ� Ĩƿ� Źŵ� ħźŤƄƯ�ƽ�Źŵ� Śƿ� ƩƺƈŰƯ�
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��������������ƽŻŚƀºƫŶƯ�ƶºŝ�ŢŞƀƳ�źƔƳ�ŵŹƺƯ�ƶƫŚƀƯ�Żř�ƾƠƿźƘţ�ƶƿřŹř�ƩŚŞƳŶŝ�ŹƺƔƴƯ
�ƵŶººƃ�ƭřŶººƣř�ƩŶººƯ�ƪººů�ƹ�ŢǀſŚƀººů�żǀƫŚººƳō�Ʊō�ŜººƣŚƘŤƯ�ƹ�ƾººƋŚƿŹ

Ţſř]æî[����
 

ç�ì���ƩŶƯ�šŚǀƋźƟ���
 ŶƴƃŚŝ�ƾƯ�ƲǀƘƯ�ƹ�ƾƘƐƣ�šŹƺƈŝ�ŚƷźŤƯřŹŚě�ƾƯŚưţ� 

 Ţſř�ƆŴƄƯ�ƹ�ŢŝŚŧ�šŚƘƐƣ�Żř�Ʀƿ�źƷ�ƽřźŝ�Ŷǀƫƺţ�ŢǀƟźƓ� 

 ����������������źºǀǀƜţ�Śºŝ�Ʊřƺºţ�ƾºƯ�ƶºƧ�ŶƃŚŝ�ƾƯ�šŚƘƐƣ�ŮƐſ�Źŵ�ƽŻŚƀƫŶƯ
����������ƱŚºƯŵƺě�ƹ�ƩƺƈºŰƯ�ŮƐſ�ƶŝ�řźƳō�ŚƷźǀƜŤƯ�ƹ�ŚƷźŤƯřŹŚě�Żř�ƞƿźƘţ

ŵřŵ�ƮǀưƘţ�żǀƳ� 

 ����������������ƱŚºǀƯ�Źŵ�ƮºƷ�ŶºƳřƺţ�ƾºƯ�ƽŻŚſ�ƥźŤƄƯ�ƶƧ�Ţſř�Ʊō�źŝ�ƉźƟ
ŶƿŶū�ƩƺƈŰƯ�ƾůřźƏ�ƽřźŝ�ƮƷ�ƹ�ŵƺūƺƯ�šŚƘƐƣŵƹŹ�ŹŚƨŝ��� 

 ������������Źŵ�Ʊō�ƾƨǀŤƧŚºţ�ƹ�ƽŵźºŞƷřŹ�šŚưǀưƈţ�ƹ�ƲǀƯŚţ�ƶƨŞƃ�ŹŚŤųŚſ
�Ţſř�ƵŶƃ�ƉźƟ�ŢŝŚŧ�ƽŻŚſ�ƥźŤƄƯ�Żř�ŶƘŝ�ƹ�ƪŞƣ�� 

 ������������ƶºƬưū�Żř�ƾºƠƬŤŴƯ�ƽŚƸŤƿŵƹŶºŰƯ�Ţſř�ƲƨưƯ�ƶƘƐƣ�Ʀƿ�ƽřźŝ
������������ŢƿŵƹŶºŰƯ��ƪºƤƳ�ƹ�ƪºưů�ŢƿŵƹŶŰƯ��ƶƘƐƣ�ƲǀƯŚţ�ŢƿŵƹŶŰƯ

�ŶƃŚŝ�ƶŤƃřŵ�ŵƺūƹ�Ƶźǀƛ�ƹ�Ŷǀƫƺţ�������ƩŶºƯ�Źŵ�ƶºƧ�ƾŤƿŵƹŶºŰƯ�řŸºƫ
ŵƺŝ�ŶƷřƺų�ơƺƟ�ƽŚƷ�ŢƿŵƹŶŰƯ�ƶƴǀưƧ�źŝřźŝ��ŵŵźĭ�ƾƯ�ƩŚưƗř����

 ������ƾųźŝ�ƵŶƃ�ƶƿřŹř�ƩŶƯ�Źŵ�������ƮºƸƯ�ƽŚºƷ�ƶƠƫƺƯ�ƾƳŚºƯŻ����ƽŚƌºƟ�Źŵ�
������ƵŶºƃ�ƶºŤƟźĭ�źºƔƳ�Źŵ�ƽŻŚſ�ƥźŤƄƯ�ŢƸū�ƶŝ�Ŷǀƫƺţ�ƹ�ƲǀƯŚţ�ƹ

�ƵŶƄƳ�ƑŚŰƫ�ƶƫŚƀƯ�Ʋƿř�Źŵ�ƁƹźƟ�ƹ�ƖƿŻƺţ�ƵŻƺů�Ţſř� 
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 �����������ƹ�ƾºƴƟ�ƑŚºŰƫ�Żř�ƶºƧ�Ţºſř�Ʊō�źºŝ�ƉźºƟ�ƽŵŚƸƴƄºǀě�ƩŶƯ�Źŵ

źƧŹŚƧ��������������źºƔƳ�ŵŹƺºƯ�ƽŚºƷ�ƶºƠƫƺƯ�Ʋǀºŝ�ƽŻŚſ�ƥźŤƄƯ�ƱŚƨƯř�ƽŵ
ŵŹřŵ�ŵƺūƹ�ƵźǀŬƳŻ�ƩƺƏ�Źŵ�ƹ�ƩƺƈŰƯ�ƽŹŚưƘƯ�ŶƴƿōźƟŹŵ� 

 ��ƖŝřƺţŹŚŤųŚſƾƳŚƯŻ��Ƙţ�ƢŝŚƐƯ�ŚƞƿŹ�������ƩŶºƯ�Źŵ�ƵŶƃ�ƶƿřŹř����źºƔƳ�Źŵ
�Ţſř�ƵŶƃ�ƶŤƟźĭ� 

 �����������ƽŚºƸƳŚƯŻ�ƕƺºưŬƯ�źºŝřźŝ�ƶºƫŚƤƯ�Ʋºƿř�Źŵ�źƔƳ�ŵŹƺƯ�ƾƳŚƯŻ�ƶųźģ
Ţſř�ƵŶƃ�ƶŤƟźĭ�źƔƳ�Źŵ�ŶƴƿřźƟ�źƷ�ƪƤŤƀƯ� 

 
è�ì��Ʈǀưƈţ�ƽŚƷźǀƜŤƯ�ƹ�ŚƷźŤƯřŹŚě����
 ŚƷ�ƶƗƺưŬƯ����

I��ŶƳřƿŵƺūƺƯ�šǇƺƈŰƯ�šŚƘƐƣ�ž� N��ŶƳřƿŶū�ƩƺƈŰƯ�šŚƘƐƣ�žƿŶ� 

M��ƱŚĭŶƴƴƧ�Ŷǀƫƺţ�ƶŝ�ƍƺŝźƯ�žƿŶƳř��P��ŵƺūƺƯ�šǇƺƈŰƯ�žƿŶƳř���
S��ƱŚĭŶƴƴƧ�ƲǀƯŚţ�ƶƗƺưŬƯ�� �W��ŚƷŹŚŞƳř�ƶƗƺưŬƯ��
 

 ŚƷźŤƯřŹŚě���
jkD��řźŝ�ŚƋŚƤţƽƘƐƣ��ƶj��ƩƺƈŰƯ�ƭřk�ƭř���

nD��řźŝ�ŚƋŚƤţƽ�ƶƘƐƣ�n�Ŷū�ƩƺƈŰƯ�ƭřƿŶ���

jkip��źƋƿ��ŝ�ƶŝŚƄţ�Ŝǀ���ƶƘƐƣ�Ʋj�����ŵƺūƺƯ�ƩƺƈŰƯ�ƭřk�����ƶºƘƐƣ�ƹi��ƭř
�ŵƺūƺƯ�ƩƺƈŰƯp�ƭř���

nip ��źƋƿ��ŝ�ƶŝŚƄţ�Ŝǀ����ƶºƘƐƣ�Ʋn����Ŷū�ƩƺƈºŰƯ�ƭř�ºƿ�����ƶºƘƐƣ�ƹ�Ŷi��ƭř�
�ŵƺūƺƯ�ƩƺƈŰƯp�ƭř���

ipswLT��ƯŚţ�ƱŚƯŻ�ƎſƺŤƯǀ�ƶƘƐƣ�ƶŝ�ƍƺŝźƯ�Ʋi �ŵƺūƺƯ�ƩƺƈŰƯ�ƭř�p�

ƯŚţ�Żř�ƭřǀ�ƵŶƴƴĩ�Ʋs�ŹŚŞƳř�ƶŝ�ƭř�w�ƭř���
nswTL ƯŚţ�ƱŚƯŻ�ƎſƺŤƯ�ǀƶƘƐƣ�ƶŝ�ƍƺŝźƯ�Ʋn �Ŷū�ƩƺƈŰƯ�ƭř�ºƿ�Żř�Ŷ
ƯŚţǀ�ƵŶƴƴĩ�Ʋs�ŹŚŞƳř�ƶŝ�ƭř�w�ƭř���
ipsST��ƎſƺŤƯŻřŶƳř�ƵřŹ�ƱŚƯŻ�ƽ�ƶƘƐƣ�ƶŝ�ƍƺŝźƯ�i ��ŵƺūƺƯ�ƩƺƈŰƯ�ƭř
p�ƯŚţ�Źŵ�ƭřǀ�ƵŶƴƴĩ�Ʋsƭř����

nsSST����ŻřŶºƳř�ƵřŹ�ƱŚƯŻ�ƎſƺŤƯƽ���ƶºƘƐƣ�ƶºŝ�ƍƺºŝźƯ�n ���ƩƺƈºŰƯ�ƭř
ŶūƿƯŚţ�Źŵ�Ŷǀ�ƵŶƴƴĩ�Ʋsƭř����
ipsDT����ºůřźƏ�ƱŚºƯŻ�ƎſƺŤƯƾ�ºſŶƴƸƯ�ƹ�ƾ���ƶºƘƐƣ�ƶºŝ�ƍƺºŝźƯ�i ��ƭř

�ŵƺūƺƯ�ƩƺƈŰƯp�ƯŚţ�Źŵ�ƭřǀ�ƵŶƴƴĩ�Ʋsƭř����
nsDDT��ůřźƏ�ƱŚƯŻ�ƎſƺŤƯƾ�ºſŶƴƸƯ�ƹ�ƾ���ƶºƘƐƣ�ƶºŝ�ƍƺºŝźƯ�n ��ƭř

Ŷū�ƩƺƈŰƯƿƯŚţ�Źŵ�Ŷǀ�ƵŶƴƴĩ�Ʋsƭř����
ipsPT��ƫƺţ�ƱŚƯŻ�ƎſƺŤƯǀƶƘƐƣ�ƶŝ�ƍƺŝźƯ�Ŷi ��ŵƺūƺƯ�ƩƺƈŰƯ�ƭřp��ƭř

ƯŚţ�Źŵǀ�ƵŶƴƴĩ�Ʋsƭř����
nsPPT����ŤƯƫƺţ�ƱŚƯŻ�Ǝſƺǀ�ƶƘƐƣ�ƶŝ�ƍƺŝźƯ�Ŷn �Ŷū�ƩƺƈŰƯ�ƭř�ºƿ�Ŷ

ƯŚţ�Źŵǀ�ƵŶƴƴĩ�Ʋsƭř����
ipwmCT�������řŻř�ƶŝ�ƪưů�ƱŚƯŻ�ƎſƺŤƯƽ���ƶºƘƐƣ�Ŷůřƹ�źƷ�i���ƩƺƈºŰƯ�ƭř

�ŵƺūƺƯp��ŹŚŞƳř�Żřwƫƺţ�ƶŝ�ƭřǀ�ƵŶƴƴĩ�Ŷmƭř���
nwmTC�������řŻř�ƶŝ�ƪưů�ƱŚƯŻ�ƎſƺŤƯƽ�ƶƘƐƣ�Ŷůřƹ�źƷ�n��ƩƺƈºŰƯ�ƭř�
ūŶƿ�ŹŚŞƳř�Żř�Ŷw�ƫƺţ�ƶŝ�ƭřǀ�ƵŶƴƴĩ�Ŷm�ƭř���

ipmMT����ƶƘƐƣ�ƶŝ�ƍƺŝźƯ�ĥŚŤƳƺƯ�ƱŚƯŻ�ƎſƺŤƯi ��ŵƺºūƺƯ�ƩƺƈŰƯ�ƭř�
p�ƫƺţ�Źŵ�ƭřǀ�ƵŶƴƴĩ�Ŷm�ƭř���

nmTM ������ƶƘƐƣ�ƶŝ�ƍƺŝźƯ�ĥŚŤƳƺƯ�ƱŚƯŻ�ƎſƺŤƯnŶū�ƩƺƈŰƯ�ƭř�ƿ�Źŵ�Ŷ
ƫƺţǀ�ƵŶƴƴĩ�Ŷm�ƭř���

ipmTS �����ŻřŶºƳř�ƵřŹ�ƱŚºƯŻ�ƎſƺŤƯƽ����ƶºƘƐƣ�ƶºŝ�ƍƺºŝźƯ�i ���ƩƺƈºŰƯ�ƭř
�ŵƺūƺƯp�ƫƺţ�Źŵ�ƭřǀ�ƵŶƴƴĩ�Ŷm�ƭř���

nmTSS ������ŻřŶƳř�ƵřŹ�ƱŚƯŻ�ƎſƺŤƯƽ��������ƶºƘƐƣ�ƶºŝ�ƍƺºŝźƯ�n����ƩƺƈºŰƯ�ƭř
Ŷūƿƫƺţ�Źŵ�Ŷǀ�ƵŶƴƴĩ�Ŷm�ƭř���
ipmTD ����ºůřźƏ�ƱŚºƯŻ�ƎſƺŤƯƾ�ºſŶƴƸƯ�ƹ�ƾ����ƶºƘƐƣ�ƶºŝ�ƍƺºŝźƯ�i ��ƭř

�ŵƺūƺƯ�ƩƺƈŰƯp�ƫƺţ�Źŵ�ƭřǀ�ƵŶƴƴĩ�Ŷm�ƭř����
nmTDD �����ºůřźƏ�ƱŚºƯŻ�ƎºſƺŤƯƾ�ºſŶƴƸƯ�ƹ�ƾ���ƶººƘƐƣ�ƶºŝ�ƍƺºŝźƯ�n��ƭř

Ŷū�ƩƺƈŰƯƿƫƺţ�Źŵ�Ŷǀ�ƵŶƴƴĩ�Ŷm�ƭř���
ipmL��ƃŚƳ�ƱŚƯŻƾ��ƶºƘƐƣ�ƱřŶƤƟ�ŢƬƗ�ƶŝ�Ǝų�ƞƣƺţ�Żř�i ���ƩƺƈºŰƯ�ƭř

�ŵƺūƺƯp�ƫƺţ�Źŵ�ƭřǀ�ƵŶƴƴĩ�Ŷm�ƭř���
nmL���ƃŚƳ�ƱŚƯŻƾ����������ƶºƘƐƣ�ƱřŶƤƟ�ŢƬƗ�ƶŝ�Ǝų�ƞƣƺţ�Żř�n����ƩƺƈºŰƯ�ƭř
Ŷūƿƫƺţ�Źŵ�Ŷǀ�ƵŶƴƴĩ�Ŷm�ƭř���

ipCap��ƟźƓǀ�ƶƘƐƣ�ƶŝ�ƍƺŝźƯ�Ţi ��ŵƺūƺƯ�ƩƺƈŰƯ�ƭřp�ƭř���
b���ŶŞţ�ƪƯŚƗƿźƋ�ƪƿƱŚƯŻ�ƶŝ�ƶŝŚƄţ�Ŝ���
��

 Ʈǀưƈţ�ƽŚƷźǀƜŤƯ���
jkipX� ƜŤƯǀ����ƹ�źƠƇ�źƿ���Ĩ���źŝřźŝ�ƶĩƿ�������ƶºƘƐƣ�źĭř�ŵƺŝ�ŶƷřƺų�Ĩj��ƭř�

���ŵƺūƺƯ�ƩƺƈŰƯk����ƶƘƐƣ�ƶŝ�i�����ŵƺūƺƯ�ƩƺƈŰƯ�ƭř�p�ƈŴţ�ǀ��Ɔƿ���ƹ�ŶºŝŚ
ƛ�Źŵǀř�źƿŵƺŝ�ŶƷřƺų�źƠƇ�źŝřźŝ�šŹƺƈƴ���

nipY� ƜŤƯǀ����ƹ�źƠƇ�źƿ����źŝřźŝ�ƶĩ��Ĩƿ���������ƶºƘƐƣ�źºĭř�ŵƺºŝ�ŶƷřƺų�Ĩn��ƭř�
�Ŷū�ƩƺƈŰƯƿ����ƶƘƐƣ�ƶŝ�Ŷi����ŵƺūƺƯ�ƩƺƈŰƯ�ƭř�p�ƈºŴţ�ǀ�Ɔƿ�Źŵ�ƹ�ŶºŝŚ�

ƛǀř�źƿŵƺŝ�ŶƷřƺų�źƠƇ�źŝřźŝ�šŹƺƈƴ���
��

é�ì���ƽŻŚſ�ƥźŤƄƯ�ƱŚƯŻ�ƽŻŚſ�ƶƴǀƸŝ�ƩŶƯ��
���������������ƶºŝ�ƶƫŚƤƯ�Żř�ƂŴŝ�Ʋƿř�Źŵ�Ŷƃ�ƵŹŚƃř�ƱřŶŝ�ơƺƟ�Źŵ�ƶƧ�ƽŵŹřƺƯ�ƩŚŞƳŶŝ

Ţſř�ƵŶƃ�ƶŤųřŵźě�Ʊō�ŹŚŤųŚſ�ƹ�ƩŶƯ�ƾƟźƘƯ���
 ƝŶƷ�ƖŝŚţ���

ƽŻŚſ�ƶƴǀƸŝ�ƩŶƯ�ƝŶƷ�ƖŝŚţ�Ʃƹř�šŹŚŞƗ��ƵřŹ�ƽŚƸƳŚƯŻ�ƕƺưŬƯ�ƪƯŚƃ�
�ƲǀƯŚţ�Źŵ�ƽŻřŶƳř�ƶŞſŚŰƯ�Ƶƹźĭźſ�ƶƘƐƣ�ƽřźŝ�ƶĩ�ŶƃŚŝ�ƾƯ�ƱŚĭŶƴƴĩ

ƾƯŵƺƃ���ƱŚĭŶƴƴĩ�ƲǀƯŚţ�Źŵ�Ŷǀƫƺţ�ƽŚƸƳŚƯŻ�ƕƺưŬƯ�ƪƯŚƃ�ƭƹŵ�šŹŚŞƗ
ŶƃŚŝ�ƾƯ����

ƝŶƷ�ƖŝŚţ�ƭƺſ�šŹŚŞƗ��ƾſŶƴƸƯ�ƹ�ƾůřźƏ�ƽŚƸƳŚƯŻ�ƕƺưŬƯ�ƪƯŚƃ�
�ƶƘƐƣ�ƾſŶƴƸƯ�ƹ�ƾůřźƏ�ƱŚƯŻ�ƪƯŚƃ�ƶĩ�Ţſř�ƱŚĭŶƴƴĩ�ƲǀƯŚţ�Źŵ

Ƶƹźĭźſ�řźƏ� ƽŚƸƳŚƯŻ� Żř� ƾŞƿźƋ� ƵƹǈƘŝ��šŚƘƐƣ� ƾſŶƴƸƯ� ƹ� ƾů
ŶƃŚŝ�ƾƯ�Ƶƹźĭźſ�Śŝ�ƵŶƃ�ħźŤƄƯ����

�ŜŴŤƴƯ�źƈƴƗ�ƱřƺƴƗ�ƶŝ�ƶƧ�Ţſř�ƽř�ƶƘƐƣ��Ƶƹźĭ�źſ�ƶƘƐƣ�Żř�ŹƺƔƴƯ
�źƇŚƴƗ�ƲƿżĮƿŚū�ŶƳřƺţ�ƾƯ�ƹ�ƵŶƃ�ƶŤƟźĭ�źƔƳ�Źŵ�ƽŻŚſ�ƥźŤƄƯ�ƽřźŝ

ŵƺƃ�ŵƺų�Ƶƹźĭ�źƿŻ����
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