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�ŢƸū�ƽĥƺƫƹŶŤƯ�Ĩƿ�ƶŗřŹřƈŴţǀƸŬţ�ƆǀƸƀţ�ƹ�šřż�Śŝ�ŹŵŚƴŝ�ƶŝ�šǈǀ
Źřżŝř�Żř�ƵŵŚƠŤſřŚƷƽưƈţ�ǀĭ�ƮǀźƽƘƯ�Ŷƴģ�ǀŞƃ�ƹ�ƵŹŚǀŻŚſ�ƶ�ƽ��
�ƽŵŹƺƯ�ƶƘƫŚƐƯ��ƾƿŚūŹ�ŶǀƸƃ�ŹŶƴŝ���

��
ƽŵŚŝōŻƹźǀƟ�ƾưţŚų�ƾƬƗŶưŰƯ�ƹ�ƾưƄŤŰƯ�ƾƬƗ  **��

��
ŶǀƬĩ�šŚưƬĩƽ� ������������������������������������ƵŶǀĪģ�����

Ţſř�Ƶŵƺŝ�ŹŵŚƴŝ�ƱřźƿŶƯ�ƽŚƷ�ƶƛŶƛŵ�Żř�ƾĪƿ�ƵŹřƺưƷ�ƞƬŤŴƯ�šŚǀƬưƗ�ƶŝ�šřżǀƸŬţ�ƆǀƈŴţ���Ʋƿř�Źŵ
�ƽŚƷ�ŭźƏ�śƺƬƐƯ�Ŝǀĩźţ� ƹ�šřżǀƸŬţ�ƆǀƈŴţ� �ƽĥƺƫƹŶŤƯ�Ĩƿ�ƶŗřŹř� Śŝ� Śţ�Ţſř� ƵŶƃ�ƾƘſ�ƶƫŚƤƯ

ŵƺƃ� ƭŚŬƳř� ŹŵŚƴŝ� Źŵ�ƽźǀĭŹŚŝ� ƹ� ƶǀƬŴţ�šŚǀƬưƗ� ƶŝ� ƵŶƴƷŵ� ŵƺŞƸŝ� ��ƽŵŚƸƴƄǀě�ƽĥƺƫƹŶŤƯ�ŹƺƔƴƯ� ƶŝ
Ţſř�ƶŤƟźĭ�ƵźƸŝ�ƵŹŚǀƘƯ�Ŷƴģ�ƽźǀĭ�Ʈǀưƈţ�ƽŚƷŹřżŝř�ƹ�ƽŻŚſ�ƶǀŞƃ�Żř��ƮŤƀǀſ�ƪǀƬŰţ�ƹ�ƶƿżŬţ���Ʋƿř

�źŝ�ƪưŤƄƯ�ƽĥƺƫƹŶŤƯé�ƹ�ƾƬĩ�ƶƴƿżĭ�éŶƃŚŝ�ƾƯ�ƽŶƴŝ�ƶŞţŹ�ŢƸū�ƽźǀĭ�Ʈǀưƈţ�ƆųŚƃ���é�ƶƴƿżĭ�
Żř�ŶƴţŹŚŞƗ�ƾƬĩ��źĩŚŤſř�ĢƿŹ�ƹ�źƴǀŤƀƳřźţ��Ʋƿźĩ�ƽźŤƴĭ��ƶƬĪſř���ƲǀƴĤưƷé�Ʈǀưƈţ�ƆųŚƃ��ƽźǀĭ

ƶƳŚǀƫŚſ�ƽźǀĭŹŚŝ� ƹ�ƶǀƬŴţ�ƮŬů�ƹ�ƪƿƺŰţ�ƱŚƯŻ�šŶƯ� �ŶǀƠƯ�źưƗ� �ƶƴƿżƷ� Żř�ŶƴţŹŚŞƗ� ��ƾſŹźŝ�ŢƸū
�ƶƘƫŚƐƯ�ƱřƺƴƗ� ƶŝ�ƾƿŚūŹ� ŶǀƸƃ� ŹŶƴŝ� �ƶƘƫŚƐƯ�Ʋƿř� Źŵ�ƽŵŚƸƴƄǀě�ƽĥƺƫƹŶŤƯ�ƽŵźĩŹŚĩ�ƽŚƷ� ƶŞƴū
�ƶƴƿżĭ�ƲƿźŤƸŝ�ƹ�ƵŶƃ�ƶŤƟźĭ�ŹŚĩ�ƶŝ�Ʊō�ŵŹƺƯ�Źŵ�źƋŚů�ƽĥƺƫƹŶŤƯ�ƹ�śŚŴŤƳř�ƢǀƤŰţ�Ʋƿř�Źŵ�ƽŵŹƺƯ

Ŷƃ�ƲǀǀƘţ���
��

æ��ƶƯŶƤƯÎ��
�źǀƀƯ�ƲƿźŤƸŝ�ƱřƺƴƘŝ�ŚƷ�ŽƺƳŚǀƣř�ƹ�ŚƷ�ŚƿŹŵ��ƾŝō�ƽŚƷźǀƀƯ�ŢǀưƷř
�źŤƄǀŝ�Ƃƿřźĭ�ŦƗŚŝ�ƽŹŚŬţ�ƽŚƷ�ǇŚĩ�ƪưů�ŢƸū��ƶƟźƇ�ƶŝ�ƱƹźƤƯ
�ƹ� �ŚƷŹƹŚƴƃ� Ǝſƺţ� ǇŚĩ� ƪưů� ƽřźŝ� ƱŚĭŶƴƴĩ� Ŷǀƫƺţ� ƹ� ŚƷŹƺƄĩ

Ţſř�ƵŶƿŵźĭ�ŚƸƳō�šǈǀƸƀţ�ƹ�šŚƳŚĪƯř�Żř�śƺƬƐƯ�ƵŵŚƠŤſř��ƹźƴƿř�Żř�
ř�ƾĪƿŢųŚſ�źƿŻ� ƹ� ŹŵŚƯ�ƖƿŚƴƇ�Ż�źƷ�ĨƿĦţřźŤſř� ƹ�ƽŵŚƈŤƣř�ƽŚƷ

�ƶŗřŹř�ŢƸū�ƭŻǇ�šŚƳŚĪƯř�ƹ�šŚƀǀſŐţ�ƶŝ�żƸŬƯ�ŹŵŚƴŝ�ƲŤƃřŵ��ŹƺƄĩ
ƾƳřźǀŤƄĩ�ƽŚƸŤĩźƃ�ƶŝ�ƽŹŶƴŝ�šŚƯŶųŢſř�ƾūŹŚų�ƹ�ƾƬųřŵ�ƽŚƷ��

�ƍƺƐų� ƲŤƃřŵ� ƶŝ� ŹŵŚƣ� ŚƷ� ŹƺƄĩ� �ƾţŚƳŚĪƯř� Ʋǀƴģ� ƲŤƃřŵ� ƱƹŶŝ

                                                 
ƩƺƇƹ�ŲƿŹŚţ��çç�è�íî��
Ŝƿƺƈţ�ŲƿŹŚţ��ê�í�íî��
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�ƹ�ŹƺƄĩ�źƷ�řŸƫ��Ŷƿŵźĭ�ŶƷřƺų�ƶūřƺƯ�Ɲřżĭ�ƽŚƷ�ƶƴƿżƷ�Śŝ�ŚƷ�ŹƺƄĩ
�Ǝƿřźƃ�ƲƿźŤƸŝ�Śŝ�ƾţŚƳŚĪƯř�Ʋǀƴģ�ƲŤƃřŵ�Źŵ�ƾƘſ��ƾƬƤŤƀƯ�Ţƫƹŵ
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���Ŷǀƫƺţ�ŢƿźƿŶƯ�ƹ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƾƬƬưƫř�Ʋǀŝ�ƶƿźƄƳ���Ŷǀƫƺţ�ŢƿźƿŶƯ�ƹ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƾƬƬưƫř�Ʋǀŝ�ƶƿźƄƳƱŚººŤƀŝŚţƱŚººŤƀŝŚţ��æèîåæèîå���ŶƬū��ŶƬū�çççç��ŹŚưƃ�ŹŚưƃ��Ƶ�Ƶçç  

� ƶŝ� �ƽŻŚſæ� �� ƹ� ƮŤƀǀſ� ƪǀƬŰţç� ��śƺƬƐƯ�śŚŴŤƳř� ƹ� ƾƿŚſŚƴƃ
�ƮŤƀǀſ�ŵźĪƬưƗ�ŵƺŞƸŝ�ƹ�ƶƘſƺţ�ŢƸū�ŵƺūƺƯ�ƾĪƿżǀƟ�ƽŚƷ�ŭźƏ

ŵŻřŵźĜŝ� ��ƂƷŚĩ� �ƢǀƤŰţ�Ʋƿř� Źŵ�ƮŤƀǀſ�ŵźĪƬưƗ� ŵƺŞƸŝ� Żř� ŹƺƔƴƯ
�ƂƿřżƟř� Ʊō�ŜŞſ� ƶŝ� ƹ� ŹŶƴŝ� Źŵ�ƽźǀĭŹŚŝ� ƹ� ƶǀƬŴţ�šŚǀƬưƗ� ƱŚƯŻ

ǀŤƳŚĩ�ƾƿŚŬŝŚū� źƴ�šřŹŵŚƇ� ƹ�šřŵŹřƹ�ƪƯŚƃ� ��Śŝ� źƯř�Ʋƿř� ƶĩ�Ţſř
�ƹ�ƝřŶƷř�ƲŤƟźĭ� źƔƳ� Źŵ� Śŝ�ƲǀƴĤưƷ� ƹ� ŚƷ�ŭźƏ�ƾſŹźŝ� ƶŝ� ƶūƺţ
ŵƺƃ�ƾƯ�źƀǀƯ��Ŷƃ�ŶƴƷřƺų�Ƶŵřŵ�ŮǀƋƺţ�ƶƯřŵř�Źŵ�ƶĩ�ƾƿŚƷ�ŹŚǀƘƯ��
�ŶƳŹřŵ�řŹ�Ʋƿř�ŢǀƬŝŚƣ�ŚƷ�ŭźƏ��ƩŶƯ�Ʋƿř�Źŵ�ƶĩ�Ţſř�ŮǀƋƺţ�ƶŝ�ƭŻǇ

ƹ�řżŬƯ�šŹƺƇ�ƶŝ�ƶƬŘƀƯ�Ǝƿřźƃ�ƶŝ�ƶūƺţ�Śŝ�ƶĩ�śŚŴŤƳř�ƾŞǀĩźţ�Śƿ�
ŶƳƺƃ���
��

ç��ƢǀƤŰţ�ƶƴǀƄǀě��
�ƶŝ�ƾƷŵ�ŢƯŶų�ŮƐſ�ƽŚƤţŹř�ƹ�ŹŵŚƴŝ�ƶŝ�šřżǀƸŬţ�ƆǀƈŴţ�ƽřźŝ

Ţſř� ƵŶƃ�ƭŚŬƳř�ƾƗƺƴŤƯ�šŚƤǀƤŰţ� ŚƸƳō� ��ŢƸū�ƪƀǀƯ� � ƹ�šŹƹźǀŝ
�źŝ�żĩźưţ�ƶŝ�ŚƷ�ƶƬĪſř�ƽŶƴŝ�ƱŚƯŻ�ƹ�ŚƷ�ƶƬĪſř�ƆǀƈŴţ�ƶƬŘƀƯ�ƪů

ƿŶƯ� Źŵ�ƽř� ƵŶƴƿřżƟ�ŢǀưƷř� Żř� ƶĩ� ƶģŹŚĜĪƿ�ƪů�ƽŚƷ� ŵźĪƿƹŹ�Ţƿź
�ŶƳŵźĩ�ƵŵŚƠŤſř�Ţſř�ŹřŵŹƺųźŝ�ƩŚƴǀƯźţ]ç[�� 

�ƱŚƯŻ�ƽřźŝ� řŹŚĩ�ƩŶƯ�Ĩƿ�ƶŗřŹř�ƶŝ�ƂƳřŹŚĪưƷ�ƹ�ƾƫ�źĮƿŵ�ƽƺſ�Żř
�ŶƴŤųřŵźě�ŚƷ�Ʋƿźĩ�ƽźŤƴĭ�ƽŶƴŝ]è[��ƾſŹźŝ�ƶŝ�ƂƳřŹŚĪưƷ�ƹ�ƺǀŤƯ�

�ƽƹŹ� źŝ� ŚƷ� ƪǀƤŧźū� ƶƘſƺţ� ƽŚƷ� ƮŤƀǀſ� ƹ� ŚƷ� ħƺƬŝ� ƩƺƏ� źŧř
ŶƴŤųřŵźě�ƽźƴǀŤƳŚĩ� ƩŚƴǀƯźţ�Ĩƿ�ƾƬĩ� ŵźĪƬưƗ�]é[� ��ƹ� ƺƬƳřźƿƺƸƬƫř

�Źŵ� ƽŹřŸĭ� ƶƿŚƯźſ� ƽŻŚſ� ƶƴǀƸŝ� ŢƸū� ƾƫŶƯ� ƶŗřŹř� ƶŝ� ƵŵřżƿŶƴƟř
ŶƴŤųřŵźě�ƽŻŚƟ�ŮǀŰƇ�ŵŶƗ�ƽżƿŹ�ƶƯŚƳźŝ�ƶƬǀſƹ�ƶŝ�ŹŶƴŝ�ƶƘſƺţ]ê[��

�ƪƤƳ�ƹ�ƪưů�ƱŚĭƹŚƳ�ƶƴǀƸŝ�šŚǀƬưƗ�ƶŗřŹř�ƶŝ�żǀƳ�ƂƳřŹŚĪưƷ�ƹ�ĬƳŚĩ
�ŚƷ�ħřźŤƠǀƫ� ƹ� ƪǀƤŧźū� ��ƽŚƷ� ŹŶƴŝ� Źŵ� ƶǀƬŴţ�ƽŚƷ�ŢǀƫŚƘƟ� ƽřźŝ

řŵźě�ƽźƴǀŤƳŚĩ�ŶƴŤų]ë[���ƮŤƿŹƺĮƫř�Ĩƿ�ƶŗřŹř�ƶŝ�ƂƳřŹŚĪưƷ�ƹ�ĬƳřĥ
�ƽźƴǀŤƳŚĩ�ƩŚƴǀƯźţ�Źŵ�ƪƤƳ�ƹ�ƪưů�ƶƬŘƀƯ�ƽřźŝ�ƶƗƺƴưƯ�ƽƺŬŤƀū

�ŶƴŤųřŵźě]ì[���ƪƿŚſƹ�ƆǀƈŴţ�ŢƸū�ƾưŤƿŹƺĮƫř�ƪŝ�ƹ�žƿŵƺƬĮƳř
�ŶƳŵřŵ� ƶŗřŹř� ŹŚĩŵƺų� ƽźƴǀŤƳŚĩ� ƽŚƷ� ƩŚƴǀƯźţ� ƽřźŝ� ŹŚĩŵƺų� ƶǀƬƤƳ

]í[�ƽŻŚſ� ƶǀŞƃ� ƶŝ� ƂƳřŹŚĪưƷ� ƹ� ŹŚţǇř� ƲǀƴĤưƷ��ƽŚƷ� ƞƇ�
ŶƴŤųřŵźě� ƽŹřŸĭ� ƶƿŚƯźſ� šŚưǀưƈţ� ŢƸū� ƽźƴǀŤƳŚĩ� ��šřżǀƸŬţ

�ŚƷ�ƪǀƤŧźū� ƹ� ŚƷ� ƶƬĪſř� ƶŝ� ŵƹŶŰƯ� �ƶƘƫŚƐƯ�Ʋƿř� Źŵ�ƾſŹźŝ� ŵŹƺƯ
�ƪů� ƵřŹ�ƾƄŴŝźŧř� ƪǀƬŰţ� ƹ�ƾŝŚƿŻŹř� �ƢǀƤŰţ�Ʋƿř� Żř�ƝŶƷ� ƹ� Ƶŵƺŝ

ŵƺŝ�ƽŹřŸĭ� ƶƿŚƯźſ� Żř�Ƃǀě�ƽŵŚƸƴƄǀě�]î[��ŢƸū�ƾƫŶƯ�ƽźƔƳ�
ŵ�ƾſŹźŝ�ƹ�ƽźƴǀŤƳŚĩ�ƶƏƺŰƯ�ƾŝŚƿŻŹř�Źŵ� ŚƷźƴǀŤƳŚĩ�ƱŚƯŶǀģ�ƕƺƳ�ƹ

�Ţųřŵźě�ƽŻŚſ�ƶǀŞƃ�Żř�ƵŵŚƠŤſř�Śŝ�ƽźǀƴŤƳŚĩ�ƶƏƺŰƯ]æå[���
�Ʋƿř�ƲǀƄǀě�šŚƤǀƤŰţ�ƶŝ�ŢŞƀƳ�źƋŚů�ƶƘƫŚƐƯ�żƿŚưţ�ƶūƹ�ƹ�ƝŶƷ
�ƽŚƷ�ŭźƏ�śƺƬƐƯ�śŚŴŤƳř�ƹ�ƾƿŚſŚƴƃ�ƾě�Źŵ�ƢǀƤŰţ�Ʋƿř�ƶĩ�Ţſř

Ţſř�ƮŤƀǀſ�ŵźĪƬưƗ�ŵƺŞƸŝ�ƹ�ƶƘſƺţ�ŢƸū�ŵƺūƺƯ�ƾĪƿżǀƟ���ŹƺƔƴƯ
ŵźĪƬưƗ�ŵƺŞƸŝ�Żř�ŹŶƴŝ�Źŵ�ƽźǀĭŹŚŝ�ƹ�ƶǀƬŴţ�ƮŬů�ƂƿřżƟř��ƮŤƀǀſ�

ŵƺƃ�ƾƯ�ƪƇŚů�šřżǀƸŬţ�ŜſŚƴƯ�ƆǀƈŴţ� Śŝ� źƯř�Ʋƿř� ƶĩ�Ţſř��
�ƶŝ�źŬƴƯ�ŶƳřƺţ�ƾƯ�ƮŤƀǀſ�Ʋƿř�Źŵ�ŜſŚƴƯ�ƶƴƿżĭ�śŚŴŤƳřæ���ƂƷŚĩ

��ŹŶƴŝ�Źŵ�ƽźǀĭŹŚŝ�ƹ�ƶǀƬŴţ�ƱŚƯŻç��ƾŤƄĩ�ƱŶƳŚƯ�ƱŚƯŻ�ƂƷŚĩ�ŚƷ
� ƹ� ƮŤǀſ� Źŵè� �ƷźƴǀŤƳŚĩ� ƽźǀĭŹŚŝ� ƹ� ƶǀƬŴţ� ƮŬů�ƂƿřżƟřŵƺƃ� Ś���

ƮƸƯ�ƽźǀĭ�źƔƳ�Źŵ�Śŝ�źƋŚů�ƽĥƺƫƹŶŤƯƩŚƴǀƯźţ�Źŵ�ƪƯřƺƗ�Ʋƿźţ�ƽŚƷ
�ƹ� ŶƳźŧƺƯ� ŚƷźƴǀŤƳŚĩ�ƽźǀĭŹŚŝ� ƹ� ƶǀƬŴţ�ƮŬů�ƽƹŹźŝ� ƶĩ�ƽźƴǀŤƳŚĩ

ƆųŚƃ�ƽźǀĭ�źƔƳ�Źŵ�ƲǀƴĤưƷ�ƽźǀĭ�Ʈǀưƈţ�ŢƸū�ƞƬŤŴƯ�ƽŚƷ
ŜſŚƴƯ�ƲŤƟŚƿ�źƯř�ƶŝƾƯ�ƮŤƀǀſ�ŵƺŞƸŝ�ŢƸū�ƶƴƿżĭ�ƲƿźţŵŻřŵźě���

��
è��ƽŵŚƸƴƄǀě�ƽĥƺƫƹŶŤƯ 

ƹŶŤƯ�Ʈǀưƈţ�ƽŚƷ�ƁƹŹ�Ŝǀĩźţ�Żř�ƶƘƫŚƐƯ�Ʋƿř�Źŵ�ƽŵŚƸƴƄǀě�ƽĥƺƫ
�ƪƿŷ�ƪůřźƯ�Źŵ�ƹ�ŵźŝ�ƾƯ�ƵźƸŝ�ƽŻŚſ�ƶǀŞƃ�ƹ�ƵŹŚǀƘƯ�Ŷƴģ�ƽźǀĭ

ƾƯ�ƶƇǈųŵƺƃ� 

 ƮŤƀǀſ�ƵŶƴƷŵ�ŵƺŞƸŝ�ƾƬĩ�ƽŚƷ�ƺǀţŚƳźŤƫō�ƾƿŚſŚƴƃ 

 ƽźǀĭ�Ʈǀưƈţ�ŢƸū�ƮƸƯ�ƽŚƷ�ŹŚǀƘƯ�ƾƿŚſŚƴƃ 

 �źƷ�ƽƹŹ�źŝ�ƾƬĩ�ƽŚƷ�ƺǀţŚƳźŤƫō� Żř�Ĩƿ� źƷ�šŚƈŴƄƯ�ƲǀǀƘţ
Żř�ĨƿŚƷ�ƆųŚƃ� 

 �ƁƹŹ�Ǝſƺţ�ƽźǀĭ�Ʈǀưƈţ�ƽŚƷ�ŹŚǀƘƯ�ƾŞƀƳ�ŢǀưƷř�ƶŞſŚŰƯ
AHP 

 ƮŤƀǀſ�ƾƬƘƟ�ŢǀƘƋƹ�ƞƇ�ƶĪŞƃ�ƽŻŚſ�ƶǀŞƃ 

 �ŵƺŞƸŝ� ƽŚƷ� ƺǀţŚƳźŤƫō� Żř�ƞƬŤŴƯ� ƽŚƷ�Ŝǀĩźţ� ƱŵŹƹō�ŢſŶŝ
ƮŤƀǀſ�ƵŶƴƷŵ 

 �ƆųŚƃ�źƷ�ŵŹƺƯ�Źŵ�Ŝǀĩźţ�źƷ�ƶŝ�ƍƺŝźƯ�šŚƈŴƄƯ�ƲǀǀƘţ
ƽźǀĭ�Ʈǀưƈţ 

 �ƺǀţŚƳźŤƫō�ƂƿřżƟř�śƺƬƐƯ�Ŝǀĩźţ�ƱŵŹƹō�ŢſŶŝ�ƶŝ�ƶūƺţ�Śŝ�ŚƷ
�ƁƹŹ�Ǝſƺţ�ƽźǀĭ�Ʈǀưƈţ�ƽŚƷ�ŹŚǀƘƯTOPSIS 

��

é��ƽŵŹƺƯ�ƶƘƫŚƐƯ��
�ƽŚƷ�ǇŚĩ�šǇŚƤŤƳř�ƹ�ƪƤƳ�ƶƴǀƯŻ�Źŵ�Ʊřźƿř�ŹŵŚƴŝ�Ʋƿźţ�ƮƸƯ�Żř�ƾĪƿ

ŶƃŚŝ�ƾƯ�ƾƿŚūŹ�ŶǀƸƃ�ŹŶƴŝ��ƽźƴǀŤƳŚĩ���ƽŚƷ�ƵřŹ�ƢƿźƏ�Żř�ŹŶƴŝ�Ʋƿř
�ƶǀƬĩ� Śŝ�ƾƿřƺƷ�ƽŚƷ� ƵřŹ� ƹ�ƾŤƿżƳřźţ�ƽŚƷ� ƵŵŚū� �ƲƷō� ƵřŹ� �ƾƿŚƿŹŵ

řŵ�ƢƏŚƴƯ�ƩŚů�Źŵ� ƹ�Ţſř�ƎŞţźƯ�ƱŚƸū�ƽŚƷ�ŹƺƄĩ�źĮƿŵ� ƹ�ƾƬų
�ƹ�Ʊřźƿř�Ʋǀŝ�ƽŹŚŬţ�ƽŚƷ�ǇŚĩ�ƽŚƷ�ƶƫŵŚŞƯ�Żř�ƾưǀƔƗ�ƂŴŝ�źƋŚů

�ŵƺƃ�ƾƯ�ƭŚŬƳř�ŹŶƴŝ�Ʋƿř�ƢƿźƏ�Żř�źĮƿŵ�ƽŚƷ�ŹƺƄĩ]æ[���Źŵ�ƝŶƷ
ŶƃŚŝ�ƾƯ�śƺƬƐƯ�ƺŰƳ�ƶŝ�šřżǀƸŬţ�ƂƿřżƟř�ƲǀǀƘţ�ƶƘƫŚƐƯ�Ʋƿř���ƶŝ

ţ�ƶĩ�ŶƴŤƀƷ�Ʊō�ƱŚƷřƺų�ŹŶƴŝ�ƱřźƿŶƯ�źĮƿŵ�šŹŚŞƗ�ƂƿřżƟř�Ŝǀĩź
�ƲƿźŤƄǀŝ� ƱŚĪƯř� Ŷů� Śţ� ƶĩ� ŶƴƿŚưƳ� ƲǀǀƘţ� ƽƺŰƳ� ƶŝ� řŹ� šřżǀƸŬţ

ŵƺƃ� ƢƤŰƯ� ƮŤƀǀſ� ƽřźŝ� ŢǀŝƺƬƐƯ� � ��Żř� ƵŵŚƠŤſř� Śŝ� źƯř� Ʋƿř
ŵźǀĭ�ƾƯ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ�ƽŵŚƸƴƄǀě�ƽĥƺƫƹŶŤƯ���

��

æ�é��ƮŤƀǀſ�ƵŶƴƷŵ�ŵƺŞƸŝ�ƾƬĩ�ƽŚƷƺǀţŚƳźŤƫō�ƾƿŚſŚƴƃ��
Ÿĭ�źǀŧŐţ�ƪƯřƺƗ�Ʋǀŝ�Żř�Śţ�ƵŶƃ�ƾƘſ�ƢǀƤŰţ�Ʋƿř�Źŵ��ƮŤƀǀſ�źŝ�Źř

ƮƸƯƾƯ�ƮŤƀǀſ�ƾƿřŹŚĩ�źŝ�řŹ�źǀŧŐţ�ƲƿźŤƄǀŝ�ƶĩ�ƪƯřƺƗ�Ʋƿźţ�ŶƳŹřŸĭ
�ƱřƺƴƗ� ƶŝ� ƱŚĭźŞų� šřźƔƳ� ƹ� ƕƺƋƺƯ� šŚǀŝŵř� ƽźǀĭ� źƔƳ� Źŵ� Śŝ

Żř�ŶƴţŹŚŞƗ�ƶĩ�ŶƳƺƃ�ƶŤƟźĭ�źƔƳ�Źŵ�ƾƬƇř�ƽŚƷ�ƺǀţŚƳźŤƫō���
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æëé���������������Śŝ�ŹŵŚƴŝ�ƶŝ�šǈǀƸƀţ�ƹ�šřżǀƸŬţ�ƆǀƈŴţ�ŢƸū�ƽĥƺƫƹŶŤƯ�Ĩƿ�ƶŗřŹř�����������������ƽŵŚŝōŻƹźǀƟ�ƾưţŚų�ƾƬƗŶưŰƯ�ƹ�ƾưƄŤŰƯ�ƾƬƗ 

���Ŷǀƫƺţ�ŢƿźƿŶƯ�ƹ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƾƬƬưƫř�Ʋǀŝ�ƶƿźƄƳ���Ŷǀƫƺţ�ŢƿźƿŶƯ�ƹ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƾƬƬưƫř�Ʋǀŝ�ƶƿźƄƳƱŚºººŤƀŝŚţƱŚºººŤƀŝŚţ��æèîåæèîå���ŶƬū��ŶƬū�çççç���ƵŹŚưƃ��ƵŹŚưƃ�çç��

 �ƶƬĪſř�ŵřŶƘţ�ƂƿřżƟř�ŚƷ�ƾŤƄĩ�ƽźǀĭ�ƺƬƸě�ŢƸū����ƶƬĪſř�
ŵ� ƶĩ� Ţſř� ƽř� ƶƬĪſř� �ƽźƴǀŤƳŚĩ�ƽŚƷ� ƾŤƄĩ� ƎƤƟ� Ʊō� Ź

ŶƳŻřŵźě� ƾƯ� ƽźǀĭŹŚŝ� ƹ� ƶǀƬŴţ� šŚǀƬưƗ� ƶŝ� ƽźƴǀŤƳŚĩ� ��ŹŵŚƴŝ
�ŶƴƳŚƯ��ŶƳŹřŵ�żǀƳ�źĮƿŵ�ƽŚƷ�ƽźŝŹŚĩ�ƽřźŝ�ƾƿŚƷ�ƶƬĪſř�ľǇƺưƘƯ
�ƶŝ� ƶūƺţ� Śŝ� ƶƬĪſř� źƷ� ƶĩ� �ƽŹŚŬţ� �ƽźƟŚƀƯ� �ƾƴƛƹŹ� �ƾŤƠƳ
�ŶƿŚưƳ�ƾƯ� ŚƷ�ƾŤƄĩ�ƶŝ�šŚƯŶų�ƶŗřŹř�ƶŝ�ƭřŶƣř� �ŵƺų�ƽźŝŹŚĩ

]ç[�ƹ]ææ[���
 � ŵřŶƘţ� ƂƿřżƟř� Ʋƿźĩ� ƽźŤƴĭ��ƽźǀĭŹŚŝ� ƹ� ƶǀƬŴţ� ŢƸū

ŚƷźƴǀŤƳŚĩ� ���ƽźƴǀŤƳŚĩ� ƽŚƷ� ƩŚƴǀƯźţ� Źŵ� ŚƷ� ƪǀƤŧźū� Ʋƿř�
Źřźƣ� ƵŵŚƠŤſř� ŵŹƺƯ� źƴǀŤƳŚĩ�ƽźǀĭŹŚŝ� ƹ� ƶǀƬŴţ�ŢƸū� �ƾƯ���

ŶƳźǀĭ� ��ơźŝ�Ǝſƺţ� ƹ� Ŷƴĩ�ƾƯ�Ţĩźů�ƪƿŹ�ƽƹŹ� ƶƬǀſƹ�Ʋƿř
�Ŷƴĩ�ƾƯ�ŹŚĩ�ƪůŚſ]è[�ƹ]æç[���

 �źƴǀŤƀƳřźţ�ŵřŶƘţ�ƂƿřżƟř�Źŵ�ŚƷ�źƴǀŤƳŚĩ�ƾƟŚƠƇ�ŢƸū�ƶƏƺŰƯ�
ƽźƴǀŤƳŚĩ�ƽŚƷ��ó�ƾƿŚŬŝŚū�ŢƸū�ƶĩ�Ţſř�šřżǀƸŬţ�Żř�ƾƗƺƳ�

�ŵźǀĭ�ƾƯ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ŚƷ�źƴǀŤƳŚĩ�ƾƟŚƠƇ�ƹ]æç[� 

 � źĩŚŤſř� ĢƿŹ� ŵřŶƘţ� ƂƿřżƟř��Źŵ� ŚƷ� źƴǀŤƳŚĩ� ƾƟŚƠƇ� ŢƸū
ƽźƴǀŤƳŚĩ�ƽŚƷ�ƶƏƺŰƯ��ó�ŢƸū�ƶĩ�Ţſř�šřżǀƸŬţ�Żř�ƾƗƺƳ�

ƃ�ƾƯ�ƵŵŚƠŤſř�ƽźƴǀŤƳŚĩ�ƶƏƺŰƯ�Źŵ� ŚƷ�źƴǀŤƳŚĩ�ƾƿŚŬŝŚū�ŵƺ
]æè[���

��
ç�é��ƽźǀĭ�Ʈǀưƈţ�ŢƸū�ƮƸƯ�ƽŚƷ�ŹŚǀƘƯ�ƾƿŚſŚƴƃ��

�ŵƺūƺƯ�ƽŚƷ�ŹŚǀƘƯ�ƹ�ŚƷ�ƆųŚƃ�Ʋǀŝ�Żř�Śţ�ƵŶƃ�ƾƘſ�ƶƘƫŚƐƯ�Ʋƿř�Źŵ
�ƶĩ�ƪƯřƺƗ�Ʋƿźţ�ƮƸƯ� �ŹŶƴŝ�ƽŚƤţŹř� ŵŹƺƯ� Źŵ�ƽźǀĭ�Ʈǀưƈţ�ŢƸū

ƾƯ�ŹŶƴŝ�ŵźĪƬưƗ�źŝ� řŹ�źǀŧŐţ�ƲƿźŤƄǀŝ�źƔƳ�ƽźǀĭ�źƔƳ�Źŵ�Śŝ�ŶƳŹřŸĭ
ƕƺƋƺƯ�šŚǀŝŵř�ƶƘƫŚƐƯ�Śŝ�ƹ�ƱŚĭźŞųŻř�ŶƴţŹŚŞƗ�ƶĩ�ŶƳƺƃ�śŚŴŤƳř����

 �Ŝǀĩźţ�źƷ�ƽřźūř�ƶƴƿżƷ]ë[���
 Ŝǀĩźţ�źƷ�ƽřźūř�ŶǀƠƯ�źưƗ 

 Ŝǀĩźţ�źƷ�ƽŻŚſ�ƵŵŚƯō�ƹ�ƪƿƺŰţ�ƱŚƯŻ�šŶƯ 

 �Źŵ�ŹŶƴŝ�ƶƳŚǀƫŚſ�ƽźǀĭŹŚŝ�ƹ�ƶǀƬŴţ�ƮŬů�ƂƿřżƟř�ƱřżǀƯ
Ŝǀĩźţ�źƷ�ƽřźūř�šŹƺƇ 

�ƆųŚƃ�ŚƸƴţ� �ơƺƟ�ƽŚƷ�ƆųŚƃ�Ʋǀŝ�Źŵ�ƶĩ�Ţſř�ŮǀƋƺţ�ƶŝ�ƭŻǇ
ŵř�Żř�ƶƴƿżƷ�ƾƴƘƿ�ƩƹřŶƃ�ũřźŴŤſř�ƕƺƋƺƯ�šŚǀŝ���ƶŝ�źĮƿŵ�šŹŚŞƗ�ƶŝ

ƾƯ� źƔƳ�Źŵ� ƱƹŶŝ� řŹ� źƋŚů� ƶƬŘƀƯ� ƲǀƄǀě� ƲǀƤƤŰƯ� ƶĩ� ŶſŹ
ƆųŚƃ� ƽźǀĭźƔƳ�ƹ� ƪƿƺŰţ� ƱŚƯŻ� šŶƯ� �ŶǀƠƯ� źưƗ� Ʊƺģ� ƾƿŚƷ

ŶƳŵřŵ� Źřźƣ� źƔƳ� ŶƯ� ƶƳŚǀƫŚſ� ƽźǀĭŹŚŝ� ƹ� ƶǀƬŴţ� ƮŬů� ��ƶŝ� ƶūƺţ� Śŝ
�ƶƬŘƀƯ� ƪů� ƩŶƯ�Ĩƿ� ƶŗřŹř� ƩŚŞƳŵ� ƶŝ� ľŚƟźƇ� źƋŚů� ƶƘƫŚƐƯ� ƶĪƴƿř

ƵŵƺŞƳ�ƶŝ� �ŵŹřŵ� řŹ� ŹŵŚƴŝ�ƾƘƣřƹ�Ǝƿřźƃ�ƽźǀĭ� źƔƳ� Źŵ� Źŵ�ƾƘſ� ƹ�
�ƽŚƷ�ƆųŚƃ�ƶƴǀƯŻ�Ʋƿř�ƱŚĭźŞų�šřźƔƳ�Żř�ƵŵŚƠŤſř�Śŝ�ŢƸū�ƲǀưƷ
�żƿŚưţ� ƶūƹ�ƱřƺƴƗ� ƶŝ� źƯř�Ʋƿř� ƶĩ� Ŷƃ� ƶƟŚƋř� ƩŶƯ� ƶŝ� żǀƳ�ƽźĮƿŵ
Żř�ŶƴţŹŚŞƗ� ƹ� ƶŤƟŹ�śŚƀů�ƶŝ�ƲǀƄǀě�šŚƘƫŚƐƯ�ƶŝ�ŢŞƀƳ�ƽźĮƿŵ��

ƿřżƟř� ƱřżǀƯ� ƹ� ƪƿƺŰţ� ƱŚƯŻ� šŶƯ� �ŶǀƠƯ� źưƗ�ƹ� ƶǀƬŴţ� ƮŬů�Ƃ
Ŝǀĩźţ�źƷ�ƽřźūř�šŹƺƇ�Źŵ�ŹŶƴŝ�ƶƳŚǀƫŚſ�ƽźǀĭŹŚŝ����

 
è�é� ��źŝ� ƾƬĩ� ƽŚƷ� ƺǀţŚƳźŤƫō� Żř�Ĩƿ� źƷ� šŚƈŴƄƯ� ƲǀǀƘţ

ŚƷ�ƆųŚƃ�Żř�Ĩƿ�źƷ�ƽƹŹ��
�ƩƹŶūæ�ŢƸū�ƶŝ�ƽźƴǀŤƳŚĩ�ƩŚƴǀƯźţ�ƾƬƘƟ�ŢǀƘƋƹ�ƵŶƴƷŵ�ƱŚƄƳ�

�ƹ�ƽŻŚſ� ƵŵŚƯō�ƱŚƯŻ�šŶƯ� �šřżǀƸŬţ� ŶǀƠƯ� źưƗ� �šřżǀƸŬţ� ŵřŶƘţ
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ƶƳŚǀƫŚſ�ƽźǀĭŹŚŝ�ƹ�ƶǀƬŴţ�ƮŬů êåêå�å 

��
ê�é��ƮŤƀǀſ�ƾƬƘƟ�ŢǀƘƋƹ�ƞƇ�ƶĪŞƃ�ƽŻŚſ�ƶǀŞƃ 
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�ƶǀūƺţ� ƹ� ƵŵƺŞƳ� źƀǀƯ� ƮŤƀǀſ� ŵźĪƬưƗ�ƽƹŹ� źŝ� ŚƸƳō� źǀŧŐţ� ƾſŹźŝ
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�Źŵ�ƹ�Ƶŵƺŝ�ƾƿŚưƳ�źǀƛ�Ţſř�ƲĪưƯ�ƞƇ�ƮŤƀǀſ�Ʋƿř�Źŵ�ŚƷ�ƵŶƴƷŵ
�Źŵ�ƲƿřźŝŚƴŝ� �ŵźǀĮƳ� Źřźƣ�ƞƇ�ƽŹƺŘţ�ƽŚƷ�ƩŶƯ� Żř�Ĩƿ�ĢǀƷ�ŜƫŚƣ
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�Źŵ�ƾƷŵ�ŢƯŶų�ƽŚƷ�ƱŚƯŻ�šŶƯ�ƹ�ƵŶƃ�ƽźǀĭŹŚŝ�ƹ�ƶǀƬŴţ�źƴǀŤƳŚĩ
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Ţſř�ƵŶƃ�ƵŵŚƠŤſř���ƪĪƃæ�ƽźƴǀŤƳŚĩ�ƩŚƴǀƯźţ�Ĩƿ�Żř�ƾƬĩ�ƾƿŚưƃ�
ƾƯ�ƱŚƄƳ�řŹŶƷŵ��ƾƯ�ŢƟŚƿŹŵ�ƽźǀĭ�ƺƬƸě�ŢŝƺƳ�ƾŤƄĩ�ƾŤƣƹ�ƶŝ�Ŷƴĩ
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ƶŝ�ƩŶƯ�Śƿō�ƵŶƃ�ƾƟźƘƯ�ƽźţƺǀĜƯŚĩ�ƽżƯŹ�ŜƫŚƣ�Źŵ�ƾŰǀŰƇ�ŻźƏ�

�ƹ� ƩŶƯ� ƾƤƐƴƯ� ŹŚŤųŚſ� ƾŤſŹŵ� ƶŝ� ƽźţƺǀĜƯŚĩ� żƯŹ� Śƿō� ƹ� �Ţſř
�Ŷƴĩ� ƾƯ� ƾƟźƘƯ� řŹ� Ʊō� ƽŵƹŹƹ� ƽŚƷźŤƯřŹŚě]æí[� ��ƾſŹźŝ� ƽřźŝ

�ƽŻŚſ� ƶǀŞƃ� ƩŶƯ� �ŵƺūƺƯ� ƮŤƀǀſ� Śŝ� ƵŶƃ� ƾůřźƏ� ƩŶƯ� ƢŝŚƐţ
�Ţĩźů�ŢƗźſ� ƱŵŹƹō� ƲǀƿŚě� Śŝ� ƹ�ŢƟźĭ� Źřźƣ� řźūř� ŵŹƺƯ��ŢƗźſ

ǀŞƃƽŻŚſ� ƶ��ƹ� ƾſŹźŝ� ŵŹƺƯ� ƩŶƯ� Źŵ� ŚƷźƴǀŤƳŚĩ� Ţĩźů� ŶƳƹŹ� �
�ƮŤƀǀſ�Śŝ�ƩŶƯ�šźƿŚƜƯ�ƵŶƷŚƄƯ�šŹƺƇ�Źŵ�ƹ�ŢƟźĭ�Źřźƣ�ƾŝŚƿŻŹř
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æëë���������������Śŝ�ŹŵŚƴŝ�ƶŝ�šǈǀƸƀţ�ƹ�šřżǀƸŬţ�ƆǀƈŴţ�ŢƸū�ƽĥƺƫƹŶŤƯ�Ĩƿ�ƶŗřŹř�����������������ƽŵŚŝōŻƹźǀƟ�ƾưţŚų�ƾƬƗŶưŰƯ�ƹ�ƾưƄŤŰƯ�ƾƬƗ 

���Ŷǀƫƺţ�ŢƿźƿŶƯ�ƹ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƾƬƬưƫř�Ʋǀŝ�ƶƿźƄƳ���Ŷǀƫƺţ�ŢƿźƿŶƯ�ƹ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƾƬƬưƫř�Ʋǀŝ�ƶƿźƄƳƱŚºººŤƀŝŚţƱŚºººŤƀŝŚţ��æèîåæèîå���ŶƬū��ŶƬū�çççç���ƵŹŚưƃ��ƵŹŚưƃ�çç��

ŢƟźĭ�Źřźƣ�ŭǈƇř�ŵŹƺƯ�ƩŶƯ� �ƾƘƣřƹ� ��ƽŻŚſ�ƶǀŞƃ�ƩŶƯ�ƲǀƴĤưƷ
�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ�ƽŵƹŹƹ�ƽŚƷźŤƯřŹŚě�ƞƬŤŴƯ�źƿŵŚƤƯ�ƽřŻř�ƶŝ�ƵŶƃ

ƾūƹźų�Ʊŵƺŝ�ƾƤƐƴƯ�ƹ�ŢƟźĭƯ�Ţƣŵ�ƶŝ�ƩŶƯ�ƽŚƷ�Źřźƣ�ƾŝŚƿŻŹř�ŵŹƺ
ŶƃŶǀƿŚţ�Ʊō�ŢŰƇ�ƹ�ŢƟźĭ� ��ƩŶƯ�ƢƐƴƯ�ƶĩ�ƾƳŚƯŻ�Śţ�ŶƴƿōźƟ�Ʋƿř

�ƶŗřŹř�źƋŚů�ƩŶƯ�ŢƿŚƸƳ�Źŵ�Śţ��ŢƟŚƿ�ƶƯřŵř�Ŷƃ�ƪƇŚů�ƪƯŚĩ�ŹƺƏ�ƶŝ
ŢƄĭ���

�ƶƀƿŚƤƯ� �ƩŶƯ� ŹŚŞŤƗř� ƾŝŚƿŻŹř� ŢƸū� ŚƷ� ƵŚĭŶƿŵ� Żř� źĮƿŵ� ƾĪƿ
ƾūƹźų�Źŵ� ƮŤƀǀſ� ŵźĪƬưƗ� Żř� ƪƇŚů� ƭŚƣŹř� ƹ� ŹŚƯō� Śŝ� ƩŶƯ� ƽŚƷ

Ţſř�ƶŤƃŸĭ��ƶŝ�ƱŚƴǀưƏř�ƩŶƯ�ŵźĪƬưƗ�Żř�ƶĪƴƿř�Żř�žě�ŹƺƔƴƯ�Ʋƿř�
�ƽřźŝ��ƵŶƃ�ƽŻŚſ�ƶǀŞƃ�ƩŶƯ��Ŷƃ�ƪƇŚůèëê�ƽŹŚĩ�ŻƹŹ���ƩŵŚƘƯæ�

ƩŚſ���ƽřźŝ117�Ŷƃ�ƽŻŚſ�ƶǀŞƃ�ƵŹƹŵ���Śŝ�ƶĩ�Ţſř�ŮǀƋƺţ�ƶŝ�ƭŻǇ

�ƹ� ƽŻŚſ� ƶǀŞƃ� ƩŶƯ� ƽƹŹźŝ� ƶǀƫƹř� šřŶƷŚƄƯ� ƾſŹźŝ� ƶŝ� ƶūƺţ
Ƶŵřŵ�ŹŚǀƘƯ�ƝřźŰƳř�ƹ�ƲǀĮƳŚǀƯ�ƶŞſŚŰƯŵŶƗ��ƾūƹźų�ƽŚƷ�ææì�Śŝ�

Ŷƃ�ƵŵŹƹō�ŢſŶŝ��ƶƳƺưƳ�ŵřŶƘţ�ƶŞſŚŰƯ�ƶƐŝřŹ�Żř�ƵŵŚƠŤſř��ƶƀƿŚƤƯ�ƽ
ƶǀŞƃ� Żř� ƵŶƯō� ŢſŶŝ� ƭŚƣŹř� Ʋǀŝ�Żř� ŵƺūƺƯ� ƭŚƣŹř� ƹ� ŹŚƯō� ƹ� ƽŻŚſ

� ƩƹŶū� Źŵ� � ƾƘƣřƹ� ƮŤƀǀſéŢſř� ƵŶƷŚƄƯ� ƪŝŚƣ�� ��ƶĩ� ŹƺƐƳŚưƷ
ƵŶƷŚƄƯ�ƾƯ�ƶǀŞƃ�Żř�ƵŶƃ�ƶǀƬŴţ�źƴǀŤƳŚĩ�ŵřŶƘţ�ƝǈŤųř�ŶƇŹŵ�ŵƺƃ

Ŵţ� ƾƘƣřƹ� ŹŚƯō� Śŝ� ƽŻŚſ� ƩŚſ� Źŵ� ƶǀƬçååí� �å�çêî�ŶƇŹŵ� ƹ�
�ƾƘƣřƹ�ŹŚƯō�Śŝ�ƽŻŚſ�ƶǀŞƃ�Żř�ƵŶƃ�ƽźǀĭŹŚŝ�źƴǀŤƳŚĩ�ŵřŶƘţ�ƝǈŤųř

�ƩŚſ�Źŵ�ƽźǀĭŹŚŝçååí��å�çëå�ƶŝ�ƭŚƣŹř�ƹ�ŵřŶƗř�Ʋƿř�ƶĩ�ŶƃŚŝ�ƾƯ�
Ŷƴƴĩ�ƾƯ�Ĩưĩ�ƩŶƯ�ŹŚŞŤƗř�ŶǀƿŐţ���

��
�ƩƹŶūé���ƩŚſ�Źŵ�ƽźǀĭŹŚŝ�ƹ�ƶǀƬŴţ�ŹŚƯō�ƹ�ƽŻŚſ�ƶǀŞƃ�ƾūƹźų�ƶƀƿŚƤƯçååí��

Ƙƣřƹ�ŹŚƯō�ƩŚſ�Źŵ�ƽźǀĭŹŚŝ�ƹ�ƶǀƬŴţ�ƾçååí�]æî[ Żř�ƵŶƯō�ŢſŶŝ�ƲǀĮƳŚǀƯ�ƽŻŚſ�ƶǀŞƃ��ƮŤƿō��
ëèë�éîè ëèé�íéë ƵŶƃ�ƶǀƬŴţ�źƴǀŤƳŚĩ�ŵřŶƘţ��
ëæí�îæè��ëæì�èåé��ƵŶƃ�ƽźǀĭŹŚŝ�źƴǀŤƳŚĩ�ŵřŶƘţ��

��

��
ƪĪƃæ��ƽźƴǀŤƳŚĩ�ƩŚƴǀƯźţ�Ĩƿ�Żř�ƾƿŚưƃ��

��
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ƺƫƹŶŤƯ�Ĩƿ�ƶŗřŹř�Śŝ�ŹŵŚƴŝ�ƶŝ�šǈǀƸƀţ�ƹ�šřżǀƸŬţ�ƆǀƈŴţ�ŢƸū�ƽĥ�����������������ƽŵŚŝōŻƹźǀƟ�ƾưţŚų�ƾƬƗŶưŰƯ�ƹ�ƾưƄŤŰƯ�ƾƬƗ�����������������������������æëì��

  

���Ŷǀƫƺţ�ŢƿźƿŶƯ�ƹ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƾƬƬưƫř�Ʋǀŝ�ƶƿźƄƳ���Ŷǀƫƺţ�ŢƿźƿŶƯ�ƹ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƾƬƬưƫř�Ʋǀŝ�ƶƿźƄƳƱŚººŤƀŝŚţƱŚººŤƀŝŚţ��æèîåæèîå���ŶƬū��ŶƬū�çççç��ŹŚưƃ�ŹŚưƃ��Ƶ�Ƶçç  

��

ë�é��Ŝǀĩźţ�ƱŵŹƹō�ŢſŶŝ�ƽŚƷƺǀţŚƳźŤƫō�Żř�ƞƬŤŴƯ�ƽŚƷ
�ƵŶƴƷŵŵƺŞƸŝƮŤƀǀſ 

�Ţſř�ƭŻǇ�ƶƘƫŚƐƯ�Ʋƿř�Źŵ�ƾŞǀĩźţ�ƽŚƷ�ƺǀţŚƳźŤƫō�ƶŝ�ƾŝŚǀŤſŵ�ŢƸū
�ƲǀǀƘţ�šřżǀƸŬţ� Żř�Ĩƿ� źƷ�ƂƿřżƟř�ƽřźŝ�ƾƿǇŚŝ� ƹ�ƲǀƿŚě� Ŷů� ƶĩ

ŵƺƃ���ƹ�ƪǀƬŰţ�ƹ�ƶƿżŬţ�ŵŹƺƯ�ƱŚĭźŞų�Śŝ�ƶŞůŚƈƯ�ƢƿźƏ�Żř�źƯř�Ʋƿř
ŢƟźĭ�Źřźƣ�ƾſŹźŝ��ŢƿŵƹŶŰƯ�ƹ�ƪŗŚƀƯ�ƶŝ�ƶūƺţ�Śŝ�ƾƿŚǀƟřźƜū�ƽŚƷ

�ƂƿřżƟř�ƽřźŝ�ƅƺƈŴŝŚƷ�ƶƬĪſř�ŵřŶƘţ���ĨǀƟřźţ��ƶūŵƺŝ����ƂƿřżƟř
ƱŚƯŶƳřŹ�ƂƷŚĩ� ƹ� ƶƏƺŰƯ�ĨǀƟřźţ�ƾĮŤƀŝřƹ� �ƾƳŚƀƳř�ƽƹźǀƳ� ��ƽŚƷ

�ŚƷ�ŵŹřŶƳŚŤſř�ƢŞƏ�źŝ�šřżǀƸŬţ�ƽŵřŶƘţ��ƽř�ƶƬĪſř�źĭř�ƩŚŨƯ�ƽřźŝ
�ƶŝ�ŶƳřƺţ�ƾưƳ�ƽŶƿŶū�Ʋƿźĩ�ƽźŤƴĭ�ĢǀƷ�ŵƺƄƳ�ƶƟŚƋř�ƮŤƀǀſ�ƶŝ

�ƶŤƀŝřƹ� ŚƷ�Ʋƿźĩ�ƽźŤƴĭ�ŵřŶƘţ�Ʊƺģ�ŵƺƃ�ƶƟŚƋř�ƮŤƀǀſ�ŵřŶƘţ�ƶŝ

ƶƬĪſřƾƯ�ŚƷ�ƩřƺƴƯ�ƲǀưƷ�ƶŝ�ƖƋƹ�żǀƳ�źĮƿŵ�šřżǀƸŬţ�ƽřźŝ� �ŶƃŚŝ
Ţſř� ��ƹ� šřżǀƸŬţ� ƂƿřżƟř� ƽǇŚŝ� Ŷů� �ĨƿĦţřźŤſř� ƪŗŚƀƯ� ƹ

� ƶƬĪſř� ƽřźŝ� šǈǀƸƀţç� Ʋƿźĩ� ƽźŤƴĭ� �ê� źƴǀŤƀƳřźţ� �ì�ĢƿŹ� ƹ�
�źĩŚŤſřîŶƃ�ƲǀǀƘţ����Źŵ�ƾŞǀĩźţ�ƽŚƷ�ƺǀţŚƳźŤƫō�ƪĩ�ŵřŶƘţ�ƲƿřźŝŚƴŝ

�Żř�ŶƴţŹŚŞƗ�ƶƬŘƀƯ�Ʋƿřæééå�Żř�Ĩƿ�źƷ�šǇŚů�ŵřŶƘţ�śźƋ�Żř�ƶĩ�
�šřżǀƸŬţ���šŹƺƇ�Ʋƿř�ƶŝ��Ŷƿō�ƾƯ�Ţſŵ�ƶŝ�źĮƿŶĪƿ�Źŵ�šǈǀƸƀţ

� ƶƬĪſř�ƂƿřżƟř� šǇŚů� ŵřŶƘţ� ƩŚŨƯ� ƽřźŝ� ƶĩèƾƯ�� ŶƃŚŝ��ƂƿřżƟř
ƶƬĪſř� ƹŵ� Śƿ� ƶƬĪſř�Ĩƿ� �ƶƬĪſř� źƠƇ� ��ƂƿřżƟř�šǇŚů� ŵřŶƘţ� Śƿ� ƹ

�Ʋƿźĩ�ƽźŤƴĭë�ŶƃŚŝ�ƾƯ��Ūƴě��ŹŚƸģ��ƶſ��ƹŵ��Ĩƿ��źƠƇ�ƂƿřżƟř�
Ʋƿźĩ� ƽźŤƴĭ�Ƃƃ� Śƿ� ��� ƩƹŶūê�ƽŚƷ� ƺǀţŚƳźŤƫō� Żř� ƾƿŚƷ�ƂŴŝ�

ŶƷŵ�ƾƯ�ƱŚƄƳ�řŹ�ƾŞǀĩźţ���
��

�ƩƹŶūê��ƵŶƃ�ŵŚŬƿř�ƾŞǀĩźţ�ƽŚƷ�ƺǀţŚƳźŤƫō�Żř�ƾƿŚƷ�ƂŴŝ��
ƞƿŵŹ��ƶƬĪſř��Ʋƿźĩ�ƽźŤƴĭ��źƴǀŤƀƳřźţ��źĩŚŤſř�ĢƿŹ��
æ��å��å��å��å��
ç��å��å��å��æ��
è��å��å��å��ç��
é��å��å��å��è��
ê��æ��æ��æ��æ��
ë��æ��æ��ç��ç��
ì��æ��ç��è��ê��
í��å��ç��è��ç��
î��æ��ç��ç��ì��
æå��å��é��è��î��
ææ��æ��ç��æ��ë��
æç��ç��è��é��ç��

��
� ƞƿŵŹ� ƩŚŨƯ� ƽřźŝæå�Ʊō� Źŵ� ƶĩ� ŶƷŵ� ƾƯ� ƱŚƄƳ� řŹ� ƽƺǀţŚƳźŤƫō�

� ŚƯř� ŵŹřŶƳ�ŵƺūƹ�ƶƬĪſř�ƂƿřżƟřé� �Ʋƿźĩ�ƽźŤƴĭ�è�ƹ�źƴǀŤƀƳřźţ�î�
�ƲƿźŤƸŝ� śŚŴŤƳř� ƝŶƷ� ƹ� ŵƺƃ� ƾƯ� ƶƟŚƋř� ƮŤƀǀſ� ƶŝ� źĩŚŤſř� ĢƿŹ

�Ʋƿř�Ʋǀŝ� Żř� ƺǀţŚƳźŤƫōæééåŶƃŚŝ�ƾƯ�ŢƫŚů�� ��źŤƄǀě� ƶĩ� ŹƺƐƳŚưƷ
� ŢſƹźŝƹŹ� ƾƿŚƷ� ŢƿŵƹŶŰƯ� Śŝ� šřżǀƸŬţ� ƂƿřżƟř� Ŷƃ� źĩŷ��źǀƔƳ

� ƹ�šřżǀƸŬţ�ƽŚƷ�ƾĮŤƀŝřƹ� �ƶūŵƺŝ��� �� �� Ʋǀŝ� Żř� ƲƿřźŝŚƴŝ� �æééå�
� �ƵŶƃ�ŵŚŬƿř�ƾŞǀĩźţ�ƺǀţŚƳźŤƫōêíë�ƽŚƷ�ŢƿŵƹŶŰƯ�Żř�ũŹŚų�ŵŹƺƯ�

�ƝŸů�ŚƷ�ƺǀţŚƳźŤƫō�ƶƗƺưŬƯ�Żř�ƶĩ�Ŷƃ�ƶŤųŚƴƃ�ƵŶƃ�ƶŤƟźĭ�źƔƳ�Źŵ
ƿŚƸƳ� Źŵ� ƹ� ƵŶƃ� Ţíêé�ƾƣŚŝ� ƽŶƴŝ� ƶŞţŹ� ŢƸū� ƾƿŚƸƳ� ƺǀţŚƳźŤƫō�

ŶƳŶƳŚƯ���
��

ì�é� ��źƷ� ŵŹƺƯ� Źŵ�Ŝǀĩźţ� źƷ� ƶŝ� ƍƺŝźƯ�šŚƈŴƄƯ� ƲǀǀƘţ
ƽźǀĭ�Ʈǀưƈţ�ƆųŚƃ 

�ƽŚƷ�ƆųŚƃ�ƽřźŝ�ƆųŚƃ�źƷ�ƽƹŹ�źŝ�Ŝǀĩźţ�źƷ�šŚƈŴƄƯ�ƲǀǀƘţ
�ƩƹŶū�Żř�ƵŵŚƠŤſř� Śŝ�ƪƿƺŰţ�ƱŚƯŻ�šŶƯ�ƹ�ŶǀƠƯ�źưƗ� �ƶƴƿżƷæ�ƶŝ�

Ţſř�ƾŝŚǀŤſŵ�ƪŝŚƣ�ƪƿŷ�šŹƺƇ���
 ūř�ƶƴƿżƷŜǀĩźţ�źƷ�ƽřź 

�æ��������������������������������������������������������
4

1
i i

i

C X


��
��

�Ʊō�Źŵ�ƶĩXi�źƔƳ�ŵŹƺƯ�żǀƸŬţ�ƵŶƴƷŵ�ƱŚƄƳ����Ʋƿźĩ�ƽźŤƴĭ��ƶƬĪſř
źĩŚŤſř�ĢƿŹ��źƴǀŤƀƳřźţ���ƹCi�Ŷůřƹ�Ĩƿ�ƂƿřżƟř�ƶƴƿżƷ�ƵŶƴƷŵ�ƱŚƄƳ�

ŶƃŚŝ�ƾƯ�żǀƸŬţ�Żř���
��

 Ŝǀĩźţ�źƷ�ŶǀƠƯ�źưƗ 

�ç��������������������������������������������������������
4

1
i i

i

L X


��
��

�Ʊō� Źŵ�ƶĩLi��Żř�Ŷůřƹ�Ĩƿ�ƂƿřżƟř�ŶǀƠƯ� źưƗ�ƩƺƏ� ƵŶƴƷŵ�ƱŚƄƳ
ŶƃŚŝ�ƾƯ�żǀƸŬţ���

��

 Ŝǀĩźţ�źƷ�ƪƿƺŰţ�ƱŚƯŻ�šŶƯ 

�è����������������������������������������1 2 3 4max( , , , )D D D D��
�Źŵ�ƶĩ�ƱōDi��ƪƿƺŰţ�ƱŚƯŻ�šŶƯ�ƵŶƴƷŵ�ƱŚƄƳ���Żř�Ĩƿ�źƷ�ŢųŚſ

ŶƃŚŝ�ƾƯ�šřżǀƸŬţ����
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æëí���������������Śŝ�ŹŵŚƴŝ�ƶŝ�šǈǀƸƀţ�ƹ�šřżǀƸŬţ�ƆǀƈŴţ�ŢƸū�ƽĥƺƫƹŶŤƯ�Ĩƿ�ƶŗřŹř�����������������ƽŵŚŝōŻƹźǀƟ�ƾưţŚų�ƾƬƗŶưŰƯ�ƹ�ƾưƄŤŰƯ�ƾƬƗ 

���Ŷǀƫƺţ�ŢƿźƿŶƯ�ƹ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƾƬƬưƫř�Ʋǀŝ�ƶƿźƄƳ���Ŷǀƫƺţ�ŢƿźƿŶƯ�ƹ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƾƬƬưƫř�Ʋǀŝ�ƶƿźƄƳƱŚºººŤƀŝŚţƱŚºººŤƀŝŚţ��æèîåæèîå���ŶƬū��ŶƬū�çççç���ƵŹŚưƃ��ƵŹŚưƃ�çç��

�ƂƿřżƟř�šŹƺƇ�ƶŝ�ƽƺǀţŚƳźŤƫō� źĭř�ƩŚŨƯ�ƽřźŝæ� �ƶƬĪſř�æ�ƽźŤƴĭ�
��Ʋƿźĩæ�ƹ�źƴǀŤƀƳřźţ�æ�ƱŚƯŻ�šŶƯ��ŶƃŚŝ�ƶŤƃřŵ�ŵƺūƹ�źĩŚŤſř�ĢƿŹ�
�ƪƿƺŰţ���ƺǀţŚƳźŤƫō�Ʋƿř�ƾƬĩ�ŢųŚſ��ƩƹŶū�ƶŝ�ƶūƺţ�Śŝæ���źŝřźŝç�

ŶƃŚŝ�ƾƯ�ƩŚſ���
��

 Ư�šŹƺƇ�Źŵ�ŹŶƴŝ�ƶƳŚǀƫŚſ�ƽźǀĭŹŚŝ�ƹ�ƶǀƬŴţ�ƮŬů�ƂƿřżƟř�Ʊřżǀ
Ŝǀĩźţ�źƷ�ƽřźūř 

�ƵŵŚƠŤſř�ƽŻŚſ�ƶǀŞƃ�Żř�Ŝǀĩźţ�źƷ�ƽřźŝ�ƆųŚƃ�Ʋƿř�ƶŞſŚŰƯ�ŢƸū
Ţſř�ƵŶƃ���ƾţřźǀǀƜţ�ƩŚưƗř�Śŝ�šŚŞǀĩźţ�Żř�Ĩƿ�źƷ�ƶĩ�šŹƺƇ�Ʋƿř�ƶŝ

� ŹřżƟř� ƭźƳ� Źŵ� �ƽŻŚſ� ƶǀŞƃ� ƾƬƇř� ƩŶƯ� ƽƹŹ� źŝARENA��ƶǀŞƃ
Ŵţ�ƮŬů�ƱřżǀƯ�ƹ�ƵŶƃ�ƽŻŚſ�Ʊō�ƽřźūř�šŹƺƇ�Źŵ�ƽźǀĭŹŚŝ�ƹ�ƶǀƬ

Ţſř�ƵŶƃ�ƵŶƷŚƄƯ�Ŝǀĩźţ���
���
í�é� ��Śŝ� ŚƷƺǀţŚƳźŤƫō�ƂƿřżƟř�śƺƬƐƯ�Ŝǀĩźţ� ƱŵŹƹō�ŢſŶŝ

�ƁƹŹ�Ǝſƺţ�ƽźǀĭ�Ʈǀưƈţ�ƽŚƷŹŚǀƘƯ�ƶŝ�ƶūƺţTOPSIS 

�ƽřźŝ�ƾŞǀĩźţ�ƽŚƷƺǀţŚƳźŤƫō�Żř�Ĩƿ�źƷ�źƿŵŚƤƯ�ƶŞſŚŰƯ�Śŝ�ŢƿŚƸƳ�Źŵ
ƆųŚƃ� Żř� Ĩƿ� źƷƽźǀĭ� Ʈǀưƈţ� žƿźţŚƯ� �ƽźǀĭ� Ʈǀưƈţ� ƽŚƷ�

Ŷƃ�ƪǀĪƄţ� ��žƿźţŚƯ�Ĩƿ�žƿźţŚƯ�Ʋƿřé�x�íêé�ƶĩ�ŶƃŚŝ�ƾƯ��
� ƪƯŚƃíêé� źƐſ��źŧƺƯ� ƽŚƷ� ƺǀţŚƳźŤƫō� ŵřŶƘţ� �� ƹé�ƱƺŤſ���

�ƆųŚƃ��ƽźǀĭ�Ʈǀưƈţ�ƽŚƷ��ƾƯŶƃŚŝ���Ʋƿř�ƪǀƬŰţ�ƹ�ƶƿżŬţ�ƽřźŝ
�žƿźţŚƯ�šŚŞſŚŰƯ�ƽǇŚŝ�ƮŬů�ƶŝ�ƶūƺţ� Śŝ� ��ƮŤƿŹƺĮƫřTOPSIS�

�ŹřżƟř�ƭźƳ�ŹŵExcel�Ŷƴŝ�ƶŞţŹ�ŶƴƿōźƟ�ƹ�Ŷƃ�ƾůřźƏ�Ʊō�ƽƹŹ�źŝ�ƽ
Ŷƃ�ƩŚưƗř���ƩƹŶūë��æå�Źřźƣ�ƩƹŶū�Ʋƿř�ƽǇŚŝ�Źŵ�ƶĩ�ƽƺǀţŚƳźŤƫō�

ŶƷŵ�ƾƯ�ƱŚƄƳ�řŹ�ŶƴƃŚŝ�ƾƯ�řŹřŵ�řŹ�ƶŞţŹ�ƲƿźţǇŚŝ�ƹ�ŶƴŤƟźĭ���
� ƩƹŶūê� ƽŶƴŝ� ƶŞţŹ� Źŵ� řŹ� Ʃƹř� ƶƴƿżĭ� Ƶŵ� �íêé� Śŝ� ƺǀţŚƳźŤƫō�é�

ŶƷŵ�ƾƯ�ƱŚƄƳ�ƽźǀĭ�Ʈǀưƈţ�ƆųŚƃ���ƺǀţŚƳźŤƫō�ƲƿźŤƸŝ�Ʃƹř�ƶŞţŹ��
ƂƿřżƟř�ƵŶƴƷŵ�ƱŚƄƳ�æ��ƶƬĪſř�ç��Ʋƿźĩ�ƽźŤƴĭ�ê�ƹ�źƴǀŤƀƳřźţ�í�
ŶƃŚŝ�ƾƯ� źĩŚŤſř�ĢƿŹ� �� ƶŞţŹ�ƽŚƷ� ƺǀţŚƳźŤƫō�ƲǀƴĤưƷæ� Śţ�æå�Źŵ�

�ƪĪƃçŶƴƃŚŝ�ƾƯ�ƶƀƿŚƤƯ�ƪŝŚƣ�ĨǀţŚưƃ�šŹƺƇ�ƶŝ�� ��ŜƫŚū�ƶŤĪƳ
�ƂƿřżƟř�ƶĩ�Ţſř�Ʋƿř�ƽŶƴŝ�ƶŞţŹ�Ʋƿř�ŵŹƺƯ�Źŵ�ƶūƺţç�ƶŝ�ƶĩ�ƶƬĪſř�
ŝ�ƶŤƃřŵ�ŹŶƴŝ�ŵźĪƬưƗ�źŝ�ƾƿřżƀŝ�źǀŧŐţ�ŶǀſŹ�ƾƯ�źƔƳ�ŹŚƔŤƳř�ƹ�ŶƃŚ

�Źŵ�ŵźǀĭ�Źřźƣ�Ʃƹř�ƽŚƷ�ƺǀţŚƳźŤƫō� Ōżū�ŢƟŹ�ƾƯì�Źřźƣ�Ʃƹř�ƶƴƿżĭ�
�ƂƿřżƟř�ƹ�ŢƟźĮƳæŶƃ�ŵŚƸƴƄǀě�ƶƗƺưŬƯ�ƶŝ�ƶƬĪſř����

��
�ƩƹŶūë��ƾŞǀĩźţ�ƽŚƷ�ƺǀţŚƳźŤƫō�ƽŶƴŝ�ƶŞţŹ��

ƺǀţŚƳźŤƫō� �ƶƬĪſř� �Ʋƿźĩ�ƽźŤƴĭ��źƴǀŤƀƳřźţ� �źĩŚŤſř�ĢƿŹ��Ʃō�ƵŶƿř�ƪů�ƵřŹ�ƶŝ�ƾŞƀƳ�ƾĪƿŵżƳ� �
çèë��æ��ç��ê��í��å�ìíèæééåîë 
êç��æ��è��ê��ë��å�ìèçæêëæíì 
æç��æ��ç��é��ë��å�ìæìåíèææç 
èéí��æ��ç��è��ê��å�ëèééçéêéæ 
æçî��æ��é��ë��è��å�ëåëåêçæëë 
èé��æ��è��ê��é��å�êíëíçæèìé 
ìæ��æ��ç��ì��é��å�êëæëæéééå 
ëè��ç��è��é��ë��å�êèåêèåèæë 
ëìé��ç��é��è��ì��å�éìêíæîìæç 
èææ��ç��æ��ë��è��å�éëæîåæëëç 

��

��
ƪĪƃç���ƽŚƷ�ƺǀţŚƳźŤƫō�ƶƀƿŚƤƯ�ƶŞţŹæ�ƾƫř�æå��

��
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ƺƫƹŶŤƯ�Ĩƿ�ƶŗřŹř�Śŝ�ŹŵŚƴŝ�ƶŝ�šǈǀƸƀţ�ƹ�šřżǀƸŬţ�ƆǀƈŴţ�ŢƸū�ƽĥ�����������������ƽŵŚŝōŻƹźǀƟ�ƾưţŚų�ƾƬƗŶưŰƯ�ƹ�ƾưƄŤŰƯ�ƾƬƗ�����������������������������æëî��

  

���Ŷǀƫƺţ�ŢƿźƿŶƯ�ƹ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƾƬƬưƫř�Ʋǀŝ�ƶƿźƄƳ���Ŷǀƫƺţ�ŢƿźƿŶƯ�ƹ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƾƬƬưƫř�Ʋǀŝ�ƶƿźƄƳƱŚººŤƀŝŚţƱŚººŤƀŝŚţ��æèîåæèîå���ŶƬū��ŶƬū�çççç��ŹŚưƃ�ŹŚưƃ��Ƶ�Ƶçç  

��

ê��ƽźǀĭ�ƶŬǀŤƳ�ƹ�ƽŶƴŝ�Ɩưū��
�ƵŶƴƷŵ�ŵƺŞƸŝ�ƽŚƷ�ŭźƏ�śƺƬƐƯ�ƂƿřżƟř�ƾſŹźŝ�ƶŝ�źƋŚů�ƶƘƫŚƐƯ
�Ĩƿ� Żř� źƯř� Ʋƿř� ŢƸū� ƹ� ƶŤųřŵźě� ƽźƴǀŤƳŚĩ� ƽŚƷ� ƩŚƴǀƯźţ� Źŵ
�Źŵ� řŹ� ƽŵŚƸƴƄǀě� ƽĥƺƫƹŶŤƯ� ƹ� Ƶŵźŝ� ƵźƸŝ� ƽŵŚƸƴƄǀě� ƽĥƺƫƹŶŤƯ
Ţƀŝ� ŹŚĩ� ƶŝ� ƾƿŚūŹ� ŶǀƸƃ� ŹŶƴŝ� ƽźƴǀŤƳŚĩ� ƩŚƴǀƯźţ� ƶƗƺưŬƯ��

ŤƯ�źŝ�ƪưŤƄƯ�ƽŵŚƸƴƄǀě�ƽĥƺƫƹŶé�ƾƬĩ�ƺǀţŚƳźŤƫō����ƶƬĪſř�ƂƿřżƟř
źĩŚŤſř�ĢƿŹ�ƂƿřżƟř�ƹ�źƴǀŤƀƳřźţ�ƂƿřżƟř� �Ʋƿźĩ�ƽźŤƴĭ�ƂƿřżƟř���ƹ

é�ƽźǀĭ�Ʈǀưƈţ�ƆųŚƃ����ƪƿƺŰţ�ƱŚƯŻ�šŶƯ� �ŶǀƠƯ� źưƗ� �ƶƴƿżƷ
ƶƳŚǀƫŚſ�ƽźǀĭŹŚŝ�ƹ�ƶǀƬŴţ�ƮŬů��ŵƺŝ� ��ƽźǀĭ�źƔƳ�Źŵ� Śŝé�ƺǀţŚƳźŤƫō�

ŢƿŵƹŶŰƯ�ƲǀƴĤưƷ�ƹ�ƾƬĩƶĩ�ƾƿŚƷ��ŵƺŝ�ƹźŝƹŹ�Ʊō�Śŝ�ƮŤƀǀſ�íêé�
�Ʋƿř�ƶĩ�Ŷƃ�ƾƿŚſŚƴƃ�ƮŤƀǀſ�ŵƺŞƸŝ�ŢƸū�ƺǀţŚƳźŤƫōíêé�ƺǀţŚƳźŤƫō�

ƵźƸŝ� Śŝ� ƵŹŚǀƘƯ� Ŷƴģ� ƽźǀĭ� Ʈǀưƈţ� ƽŚƷŹřżŝř� Żř� ƽźǀĭ�AHP��ƹ
TOPSIS� �ƶǀŞƃ� ƲǀƴĤưƷ� ƹ�ƹ� ƶƿżŬţ� ŵŹƺƯ� ƽźţƺǀĜƯŚĩ� ƽŻŚſ

�ŭźƐƯ�ƽŚƷ�ƆųŚƃ�ƶƴƯřŵ�Źŵ�ƺǀţŚƳźŤƫō�ƲƿźŤƸŝ�ƹ�ƶŤƟźĭ�Źřźƣ�ƪǀƬŰţ
Śƴƃ�ƵŶƃ�ƂƿřżƟř� Żř� ŵƺŝ�šŹŚŞƗ�ƶĩ�Ŷƃ�ƾƿŚſæ� �ƶƬĪſř�ç�ƽźŤƴĭ�
��Ʋƿźĩê�ƹ�źƴǀŤƀƳřźţ�í�ƩƹŶū�ƽźǀĭ�źƔƳ�Źŵ�Śŝ�ƶĩ�źĩŚŤſř�ĢƿŹ�æ�

� ŵƹŶů� ƽř� ƶƴƿżƷéì�çåå�åååŢƃřŵ� ŶƷřƺų� źŝ� Źŵ� řŹ� ƹŹƺƿ�� ��Śŝ
�ƺǀţŚƳźŤƫō� ƲƿźŤƸŝ� ƽŻŚſ� ƶǀŞƃ� Żř� ƵŶƯō�Ţſŵ� ƶŝ� źƿŵŚƤƯ� ƶŝ� ƶūƺţ

� �ƵŶƃ�śŚŴŤƳřĪƳ�Ʋƿř� źĮƳŚǀŝ� ơƺƟ� ƺǀţŚƳźŤƫō�šŹƺƇ� Źŵ� ƶĩ�Ţſř� ƶŤ
ƾƯ� ƺǀţŚƳźŤƫō� Ʋƿř� ƽřźūř�ƮŤƀǀſ� ŵźĪƬưƗ� ƶĩ� Ţƃřŵ� ŹŚƔŤƳř� Ʊřƺţ

�ƽźƴǀŤƳŚĩ� ƩŚƴǀƯźţ� ƾţŚǀƬưƗ� Ʊřƺţ� �� ŵƹŶůëè�ë�Żř� źţǇŚŝ� ŶƇŹŵ�
ƾƯ� ƮƣŹ� Ʋƿř� ƶĩ� ŵƹŹ� ƾƬƘƟ� ƖƋƹ�ƮŬů�ƂƿřżƟř�ƂŴŝ� ŶƿƺƳ� ŶƳřƺţ

�ƹ�ơƺƟ�ŹŶƴŝ�ƾŤŝŚƣŹ�Ʊřƺţ�ƂƿřżƟř�ƹ�ơƺƟ�ŹŶƴŝ�Żř�šřŹŵŚƇ�ƹ�šřŵŹřƹ
ř�ŹƺƄĩ�ƶŤŞƫřŵŵźĭ�ƶƤƐƴƯ�źĮƿŵ�ŹŵŚƴŝ�Śŝ�ƶƀƿŚƤƯ�Źŵ�Ʊřźƿ��ƶŝ�ƶūƺţ�Śŝ��

�ƶĩ� ŶſŹ� ƾƯ� źƔƳ� ƶŝ� ƢǀƤŰţ� Ʋƿř� ƽŵŚƸƴƄǀě� ƽĥƺƫƹŶŤƯ� ŹŚŤųŚſ
�ƽŚƷ�ƩŚƴǀƯźţ�ƶŝ�ƮǀưƘţ�ŢǀƬŝŚƣ�ƢǀƤŰţ�Ʋƿř�Źŵ�ƵŶƃ�ƶŗřŹř�ƽĥƺƫƹŶŤƯ
�ƶŝ�ƮǀưƘţ�ŢǀƬŝŚƣ� �źǀǀƜţ�ƾưĩ�Śŝ� ƹ�ƶŤƃřŵ� řŹ�źĮƿŵ� ŹŵŚƴŝ�ƽźƴǀŤƳŚĩ

ƹŚƠŤƯ�ƽŚƷ�ƽźŝŹŚĩ�Śŝ�źĮƿŵ�ŹŵŚƴŝŶƃŚŝ�ƾƯ�řŹřŵ�żǀƳ�řŹ�š���ƶŝ�ƶūƺţ�Śŝ
�ƪƿŷ� Źŵ� �ƾţō� šŚƤǀƤŰţ� ŢƸū� ơƺƟ� ƢǀƤŰţ� Źŵ� ŜſŚƴƯ� źŤƀŝ

ŵƺƃ�ƾƯ�ƶŗřŹř�źƯř�Ʋƿř�ŢƸū�ƾţřŵŚƸƴƄǀě���
æ� �ŵřŶƘţ�ƂƿřżƟř�źƔƳ�ƶƐƤƳ�Żř�ƮŤƀǀſ�ŵƺŞƸŝ�źƋŚů�Ƶĥƹźě�Źŵ

�Źřźƣ�ƾŝŚƿŻŹř�ŵŹƺƯ�ƽźǀĭŹŚŝ�ƹ�ƶǀƬŴţ�źƯř�Źŵ�źŧƺƯ�šřżǀƸŬţ
ŵƺūƺƯ�šřżǀƸŬţ�Ʊřƺţ�ƂƿřżƟř�ƹ�ŢƟźĭ�ƾųźŝ�Żř�ƵŵŚƠŤſř�Śŝ�

�ŵƺƃ�ƾƯ�ŵŚƸƴƄǀě�ƲƿřźŝŚƴŝ��ŢƟźĮƳ�Źřźƣ�źƔƳ�ŶƯ�ŚƷ�ŹŚĪƷřŹ
ŵƺƃ�ƶŤųřŵźě�żǀƳ�źƯř�Ʋƿř�ƶŝ�ƾţō�šŚƤǀƤŰţ�Źŵ�ƶĩ� 

ç� �Źŵ�Ŷůřƹ�Ʊřƺţ�šŹƺƇ�ƶŝ�šřżǀƸŬţ�ƂƿřżƟř�źƋŚů�Ƶĥƹźě�Źŵ
Ŷƃ�ƶŤƟźĭ�źƔƳ� ��ƽŚƷ� ĥŚƳƺţ� ƹ� ŚƷ�ŢǀƟźƓ� �źĮƿŵ�šŹŚŞƗ�ƶŝ

�ŶƴƳřƺţ�ƾƯ�šřżǀƸŬţ�Żř�Ĩƿ�źƷ�ƶĩ�ƾƠƬŤŴƯ�ŶƴƃŚŝ�ƶŤƃřŵ
Ţſř�ƵŶƄƳ�ƶŤƟźĭ�źƔƳ�Źŵ� ��źƷ�ŵƺƃ�ƾƯ�ŵŚƸƴƄǀě�ƲƿřźŝŚƴŝ

�Śŝ�ƾţřżǀƸŬţ� Żř� ƶƗƺưŬƯ�Ĩƿ�šŹƺƇ�ƶŝ�šřżǀƸŬţ� Żř�Ĩƿ
�źŧř�ƹ�ŶƳƺƃ�ƶŤƟźĭ�źƔƳ�Źŵ�ƞƬŤŴƯ�ƽŚƷ�ĥŚƳƺţ�ƹ�ŚƷ�ŢǀƟźƓ

ŵƺƃ�ƾſŹźŝ�ƮŤƀǀſ�Źŵ�ŚƸƳō�Żř�ƭřŶĩ�źƷ�ƂƿřżƟř� 

è� �ƽźƴǀŤƳŚĩ�ƩŚƴǀƯźţ� ƶŝ� ŵƹŶŰƯ� źƋŚů� Ƶĥƹźě�ƾƿřźūř� ƶƴƯřŵ
�ƾƯŶƃŚŝ���źĮƿŵ�ƽŚƷ�ƩŚƴǀƯźţ��ŵŵźĭ�ƾƯ�ŵŚƸƴƄǀě�ƲƿřźŝŚƴŝ

ŶƳźǀĭ�Źřźƣ�źƔƳ�ŶƯ�żǀƳ� 

é� �ŽźŤſŵ�Żř�ũŹŚų��ƾĭŵŚŤƟř�ŹŚĩ�Żř��ƾŝřźų��źƋŚů�Ƶĥƹźě�Źŵ
�ƩŶƯ�Źŵ��šřżǀƸŬţ�źǀưƘţ�ŢƸū�ƭŻǇ�ƱŚƯŻ�šŶƯ�ƹ�Ʊŵƺŝ
�ŶƯ� żǀƳ�ƪƯŚƗ�Ʋƿř� ŵŵźĭ�ƾƯ� ŵŚƸƴƄǀě� ƶĩ� ƵŶƄƳ� ƵŶƳŚŬƴĭ

ŵźǀĭ�Źřźƣ�źƔƳ����
��

ƖŝŚƴƯ�ŢſźƸƟ��
@æ� >źŤƄƯŚƋźƫřŶŞƗ� �ƾŞŰƯ� �ƹźƀų� �ƵřƺŴƿ�� �~ƾƿŚƿŹŵ� ƖƯŚū� ĬƴƷźƟn��

� ƶŰƠƇ� �ƽźŝřźţƹ� ƵřŹ�ƁŻƺƯō� ƹ�šŚƤǀƤŰţ� żĩźƯ�šřŹŚƄŤƳřìè��íæ��
æèìí���

 

@ç� >Ʋǀƀů� �ƽźƷŚƏ�� �~ƶƏƺŝźƯ� šřżǀƸŬţ� ƹ� ƽźǀĭŹŚŝ� ƹ� ƶǀƬŴţn�żĩźƯ� �
��ƾƿŚƿŹŵ�ƱƺƴƟ�ƹ�ƭƺƬƗ�ƁŻƺƯōçè��æèìê���

 

@è� >Ʋƿƹźŝŵ� �ƺĩŚƿ�� �~ƽźƴǀŤƳŚĩ� ƩŚƴǀƯźţ� ƖƯŚū� śŚŤĩn�ŶǀƘſ� ƶưūźţ� �
ƾůƹŶưƯ���ƶŰƠƇ��ƂƳřŵ�Źřźſř�šřŹŚƄŤƳřéè�êí��æèìí���

 

@é�>Źƺě�ƾſŶƣ��Ʋƀů���æèíê���~ƾŞţřźƯ�ƶƬƀƬſ�ƪǀƬŰţ�ŶƴƿōźƟn��ƱřźƸţ��
źƄƳ�żĩźƯ��źǀŞĩ�źǀƯř�ƾŤƘƴƇ�ƵŚĮƄƳřŵ� 

 
@ê>ŚƋŹ� ŶưŰƯ� Ŷǀſ� �ƾƳřƹźƿř��� �~ƮŤƀǀſƞƇ� ƽŚƷnƱřźƸţ� �� ��šřŹŚƄŤƳř

�ƶŰƠƇ��Ʊřźƿř�ŢƘƴƇ�ƹ�ƮƬƗ�ƵŚĮƄƳřŵæìè��æèìç� 

 

@ë� >šźŝřŹ� �ƱƺƳŚƃ�� �~ƶǀŞƃ� źƴƷ� ƹ� ƮƬƗŚƷ� ƮŤƀǀſ�ƽŻŚſn�ƾƬƗ� ƶưūźţ� �
�ƶŰƠƇ��ƾƷŚĮƄƳřŵ�źƄƳ�šřŹŚƄŤƳř��ŹřŻŚƯ�śźƗ�źŞĩřæé�æèìæ� 

 

@ì� >ƾƬƗ� �ƽŶưŰƯ� źǀƃ�� �~�šřźǀưƘţ� ƹ�ƽŹřŶƸĮƳ�ƽżƿŹ� ƶƯŚƳźŝ��ŢƿźƿŶƯ
ƾƴƟ�n�ƶŰƠƇ��Ʃżƛ�šřŹŚƄŤƳř��èê��æèìì� 

 

@í�>ƱŚū��ƲſŹŚĩ�ƹ��ƽźū��žĪƴŝ����~�ƶǀŞƃ�ƶŤƀƀĭ�ƽŚƷ�ƮŤƀǀſ�ƽŻŚſ
óŶƯŚƄǀě�nƾūƺƬŰƯ� ƮƃŚƷ� ƶưūźţ� �� ��ƾŤƘƴƇ� ƵŚĮƄƳřŵ� šřŹŚƄŤƳř

�ƶŰƠƇ��ƞƿźƃçì��æèíç� 

 

@î>ƕǈƏř� ƵŚĮƿŚě���ƾƳŚƄƳ� ƶŝ� ƶƳŚǀƯŹƹŚų� źţřƹ� ŶƿŚţ� Ţĩźƃ� ƾƳŚſŹ
http://www.mytcts.com���

��
@æå>� ƶŝ� ƾƿŚūŹ� ŶǀƸƃ� ŹŶƴŝ� ƾƳŚſŹ� ƕǈƏř� ƵŚĮƿŚě��ƾƳŚƄƳ

http://www.shahidrajaeeport.ir 

 
[11] Bierwith C., Meisel, F., A Survey of Berth Allocation 

and Quay Crane Scheduling Problems in Container 
Terminals, European journal of operational research 
Vol. 202, No.4, 2010, pp. 615 - 627. 

 
[12] Li, W., Wu, Y, Petering, M., Goh, M., De souza, R., 

Discrete Time Model and Algorithms for Container 
Yard Crane Scheduling, European journal of 
operational research Vol 198, No.2, 2008, pp. 165 � 
172. 

www.SID.ir

http://www.mytcts.com���
http://www.shahidrajaeeport.ir


Arc
hi

ve
 o

f S
ID

æìå���������������Śŝ�ŹŵŚƴŝ�ƶŝ�šǈǀƸƀţ�ƹ�šřżǀƸŬţ�ƆǀƈŴţ�ŢƸū�ƽĥƺƫƹŶŤƯ�Ĩƿ�ƶŗřŹř�����������������ƽŵŚŝōŻƹźǀƟ�ƾưţŚų�ƾƬƗŶưŰƯ�ƹ�ƾưƄŤŰƯ�ƾƬƗ 

���Ŷǀƫƺţ�ŢƿźƿŶƯ�ƹ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƾƬƬưƫř�Ʋǀŝ�ƶƿźƄƳ���Ŷǀƫƺţ�ŢƿźƿŶƯ�ƹ�ƖƿŚƴƇ�ƾſŶƴƸƯ�ƾƬƬưƫř�Ʋǀŝ�ƶƿźƄƳƱŚºººŤƀŝŚţƱŚºººŤƀŝŚţ��æèîåæèîå���ŶƬū��ŶƬū�çççç���ƵŹŚưƃ��ƵŹŚưƃ�çç��

[13] Matthew, E.H., Petering, k., Murty, G., Effect of Block 
Length and Yard Crane Deployment Systems on 
Overall Performance at a Seaport Container 
Transshipment Terminal, Computers & operations 
research Vol. 36, No.4, 2008, pp. 1711 � 1725. 

 
[14] Allahviranloo, M., Afandizadeh, S., Investment 

Optimization on Port�s Development by Fuzzy Integer 
Programming. European Journal of Operational 
Research Vol. 186, No.2, 2008, pp. 423-434.  

 
[15] Kang, S., Medina, C., Ouyang Y., Optimal Operations 

of Transportation Fleet for Unloading Activities at 
Container Ports, Transportation research, Vol 103, 
No.2, 2008, pp. 160-173. 

 
[16] Zhang, R., Young, Y., Won, M., A Reactive Tabu 

Search Algorithm for Multi � Depot Container Truck 
Transportation Problem, Transportation research Vol. 
45, No.1, 2009, pp. 904 � 914. 

 
[17] Angeloudis, P., Bell, M., An Uncertainty Aware AGV 

Assignment Algorithm for Automated Container 
Terminal, Transportation research, Vol. 117, No.3, 
2009, pp. 1-13. 

 
[18] Alattar, M., Karkare, B., Rajhans, N., Simulation of 

Container Queues for Port Investment Decisions, The 
sixth international symposium on operations research 
and its applications (ISORA,06), Xinjiang, Chin, pp. 
155-167. 

 
[19] Nazari, D., Evaluating Container Yard Layout, A 

Simulation Approach, Thesis of master of science, 
Erasmus University, Rotterdam, 2005. 

 

��

www.SID.ir


