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�{�cvnvc�m������ ����ã«�mÓ��¯ËÓÓË�º�¹º�¯Ë­ãËÓÒ«�º°�È�

ãº°
�¹º��������ÓËÁ�Ò�ÓÈ���	��ÓÈ°ËãËÓÒ«��m���������m�cn�Ü�¹º
�������



³¯° ¢«¥­¨¥�®°£ ­¨§ ¶¨®­­»¬¨�±²°³ª²³° ¬¨

�� &21752/�6& , (1&(6 ����v�����

¹Ë¯Òº�©��ºÎË��Óº� �º��È� º	Ò­}Ò�äËÓËË�º¹È°Ó©��
¹º¯ºÎ�ËÓ©�ÓË�º�°��°�mÒËä�²º¯º	Ò²�äË�º�Ò}�½ÒÏ�
äË¯ËÓÒ«���È�°�¯�}��¯Ó©äÒ�¹¯Ò�ÒÓÈäÒ�Ü��Ëä����º
ÒÏ�¹ºã«�Ï¯ËÓÒ«�m©¹È�È���äÓº�ÒË�mÈÎÓ©Ë�Á�Ó}�ÒÒ
ÓÈ�}Ò��}º�º¯©²�¹¯º°�º�ÓË�ÏÈäË�È����}º��È�ÓÈ�}È
Á�Ó}�ÒºÓÒ¯�Ë���l©�º­©�Óº�ÓË���äÈËä�º�°�È°�
Ë
�©	È�
��È���º¹ãËÓÓÒ}Ò�ÓÈä��ÎË�ÓË�äº����¯È°�ºã�
}ºmÈ�
�

v¯Ë�Ò��Ë²�½¹¯º��}�ºm�ÓÈ�}Ò���}º�º¯©Ë�ÓËmºÏ�
äºÎÓº�}�¹Ò�
�ÒãÒ�¹ºÏÈÒä°�mºmÈ�
�ÏÈ�¯�­ËÎºä�ÓÒ
ÏÈ�}È}ÒË��ËÓ
�Ò��Ë°�
�Ò��È}ÒË����º�ÓËº­²º�Òä©��ã«
º­Ë°¹Ë�ËÓÒ«�¹ºãÒ�Ò�Ë°}º®��}�ã
��¯Óº®�Ò�ª}ºÓº�
äÒ�Ë°}º®�ÓËÏÈmÒ°Òäº°�Ò�°�¯ÈÓ©��sº��ÈÎË�Ë°ãÒ�ÓË
°�Ò�È�
�ÓËÏÈmÒ°Òäº°�
�°��Ë°�mËÓÓº®��ËÓÓº°�
��
�º�ÓÈ�º�°�ËãÈ�
�°ãË����Ò®�	È��Ü�cº°°Ò«��ºã�ºË
m¯Ëä«�ÎÒ�
�­ËÏ�°mºË®�ÓÈ�}Ò�ÓË�äºÎË���ÈÎË�¹¯º°�º
}È}�°�¯ÈÓÈ��sÈ�}È�Ü�ÓË��ºã
}º�º�ÓÈ�ÒÏ�¹ºãËÏÓ©²
º�¯È°ãË®�²ºÏ«®°�mÈ�Ò���²ºmÓº®��Ë«�Ëã
Óº°�Ò��Óº�Ò
°Ò°�Ëäºº­¯ÈÏ���Ò®� ÁÈ}�º¯� cº°°ÒÒ�� º�ÒÓ� ÒÏ� ËË
}º¯ÓË®�� Ë¯ËÏ�äÓº�ÒË�mºÏ�Ë®°�mÒ«��}º�º¯©Ë�ÓËã
�
Ï«�¹ºã��Ò�
�ÒÏmÓË��º�Ë�Ë°�mËÓÓÈ«�ÓÈ�}È���È°�m�Ë�
m�°ºÏ�ÈÓÒÒ��°}¯Ë¹ãËÓÒÒ�Ò�¯ÈÏmÒ�ÒÒ�cº°°ÒÒ�Ò�ËË
°ºm¯ËäËÓÓº�º�ÓÈ¯º�È��ÓÈ�ÒÒ���{º���ãÈmÓºË�ÏÓÈ�Ë�
ÓÒË��º®��È°�Ò�ÓÈ�}Ò��}º�º¯È«�ÓË�äºÎË��­©�
�ÏÈäË�
ÓËÓÈ�Òä¹º¯�ºä�ÏÓÈÓÒ«���Ë²Óºãº�Ò®�Ò�ª}°¹Ë¯�ºm�

�Ë¯Ë�Ò°ãÒä��Ë�Á�Ó}�ÒÒ���Ë¯ËÏ�}º�º¯©Ë�º�Ë�Ë�
°�mËÓÓÈ«�ÓÈ�}È���È°�m�Ë��m�½mº°¹¯ºÒÏmº�°�mË��cº°�
°ÒÒ��sÈ� ¹Ë¯Òº�� }¯ÒÏÒ°È�� ��� Ë�� }º��È� ¹º�� ��¯ºÏ�
¹º°�ÈmãËÓº�ÒäËÓÓº�mº°¹¯ºÒÏmº�°�mº�°�¯ÈÓ©��ª�Ò
Á�Ó}�ÒÒ�Ò�Ë°�
� �ãÈmÓ©®�¹¯Ë�äË��º�ËÓ}Ò�¹ºãËÏ�
Óº°�Ò�ÓÈ�}Ò�

z sÈ�}È��Ë¯ËÏ�°Ò°�Ëä��º­¯ÈÏºmÈÓÒ«��°¯Ë�°�mÈ�äÈ°�
°ºmº®� ÒÓÁº¯äÈ�ÒÒ� Ò� ãÒ�Ó©Ë� }ºÓ�È}�©� ÏÓÈ�Ò�
�Ëã
Óº®�¹¯º°ãº®}Ò���ËÓ©²�Áº¯äÒ¯�Ë��¯È�ÒºÓÈã
�
Óº�ä©°ã«�Ë�º��ËãºmË}È�°�°ºm¯ËäËÓÓ©ä�mÏ�ã«�ºä�ÓÈ
äÒ¯��¹¯Ò¯º���Ò�º­�Ë°�mº�

sË�̄ È°¹ºãÈ�È«�}¯�¹Ó©ä�ÓÈ��Ó©ä�°ºº­�Ë°�mºä�
m©¯º°	Òä�ÓÈ�¹º�mË�ÓÈ�ÒºÓÈã
Óº®�}�ã
��¯©��cº°�
°Ò«�ÓË�°äº�ãÈ�­©�¹¯ºÒÏmË°�Ò�ª���¯È­º�����È}�}È}
�ã«�mº°¹¯Ò«�Ò«�ÓÈ��Óº�º�ÏÓÈÓÒ«�Ò�äË�º�È�Ò�m}ã��
�ËÓÒ«� Ò²� m� ÒÓ�ËããË}��Èã
ÓºË� º°ÓÈ�ËÓÒË� ÓÈ¯º�È
ÓËº­²º�Òäº����º­©�ºÓº�­©ãº�½¹Ë¯ËmË�ËÓº��ÓÈ�«Ï©}
¯º�Óº®� }�ã
��¯©��j°}ã��Ò�Ëã
ÓÈ«� �°�º®�Òmº°�

°ºmË�°}º�º�ÓÈ¯º�È�m�mº®ÓË�����Ü���������Ò�ÓÈ¯º�È
cº°°ÒÒ�m��°ãºmÒ«²��«ÎËãº�º�}¯ÒÏÒ°È�°Ë�º�Ó«�Ü�m
­ºã
	º®�°�Ë¹ËÓÒ�̄ ËÏ�ã
�È���ãÒ�Ëã
Óº�º�½mº°¹Ò�È�
ÓÒ«�ÓÈ�}º®���

w�º� mº°¹Ò�ÈÓÒË� º­ãÈ�ÈË��ÒÓË¯�ÒË®��Óº� �ÎË� m
°ãË����Ëä�¹º}ºãËÓÒÒ�mºÏäºÎËÓ�°¯©m���¯Ò�ª�ºä
ÓË�¹¯ºÒÏº®�Ë��½mºÏm¯È�ËÓÒ«��ã��Ë®�}�Óº¯äÈä��º�
ÒÓ��°�¯ÒÈã
Óº®��}¯Ë°�
«Ó°}º®�}�ã
��¯©��iË¯È�Ò�
ºÓÈãÒÏÈ�Ò«�ä©	ãËÓÒ«��º¯º�°}º�º�ÓÈ°ËãËÓÒ«�m��°�
ãºmÒ«²�°º�ÒÈã
Óº�º�°�¯Ë°°È�¹º¯ºÎ�ÈË��½�ÒmÒãÒÏÈ�
�Ò���¯��º­���w}ºÓºäÒ�Ë°}Ò®�Ò�°º�ÒÈã
Ó©®���Ë¯­
º�� ½º�Ò�ÈÓÒ«�� ÏÓÈ�Ò�Ëã
Óº®��È°�Ò�ÓÈ°ËãËÓÒ«�ÓË
Ò�Ë��ÓÒ�m�}È}ºË�°¯ÈmÓËÓÒË�ÓÒ�°�ÏÈ�¯È�ÈäÒ�ÓÈ�ÓÈ�}��
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�Ò�Ò«äÒ� Ò� ãÈ­º¯È�º¯Ó©äÒ� Ò°°ãË�ºmÈÓÒ«äÒ� m°Ë
¹¯º°�¯ÈÓ°�mº�°�¯ÈÓ©���ÈË���º°�ºmË¯ÓºË�ÏÓÈÓÒË
º��º®�¯ËÈã
Óº®��Ò�ÒÏäËÓ«��Ë®°«��¹¯Ò¯º�Óº®�°¯Ë�
�Ë��m�}º�º¯���m¹Ò°©mÈË�°«�m°«�²ºÏ«®°�mËÓÓÈ«�Ò
º­�Ë°�mËÓÓÈ«�ÎÒÏÓ
�ÓÈ¯º�È��
w�º�º�ÏÓÈÓÒ«�ÓË�äºÎË��ÏÈäËÓÒ�
�ÓÒ�ÒÏ��ËÓÒË

ÒÓº°�¯ÈÓÓº®� ãÒ�Ë¯È��¯©�� ÓÒ� ¹¯Ò�ãÈ	ËÓÒË� ÒÓº�
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}º®�ÏÈ�È�Ë®�«mã«Ë�°«�½º­�«°ÓËÓÒË��ª�º�º�ÏÓÈÓÒ«
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ÓÈ¯º�È��w�º�äºÎË��°�ËãÈ�
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}º�Èm�º¯Ò�Ë�ÓºË�Ò
�º°�È�º�Óº�}¯�¹ÓºË�º�Ë�Ë°�mËÓÓºË�ÓÈ��ÓºË�°ºº­�
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�Ò®�Ò�ÓÈ­ã��ËÓÒ®�Ü�Ë°ãÒ�m�°�¯ÈÓË�º°�ÈãÒ°
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äÓºÎË°�mº�}ÈÓÈãºm�ÒÓÁº¯äÈ�ÒÒ��jäËÓÓº��È}ºmº
¹ºãºÎËÓÒË�m�¯º°°Ò®°}º®�ÓÈ�}Ë�°Ë�º�Ó«�
z {��Ë°Óº®�°m«ÏÒ�°�ÒÏäËÓ«��Ë®°«�¹¯Ò¯º�Óº®���Ë²�

Óº�ËÓÓº®�Ò�°º�ÒÈã
Óº®�°¯Ë�º®�ÒÏäËÓ«��°«�ã��Ò�
Ò²� }ºããË}�ÒmÓ©Ë� º­�Óº°�Ò� �ÓÈ¯º�©�Ò� ª�Óº°©��
m°Ë�º­�Ë°�mº���¯º�Ë°°©�ª�Óº��Ò�°º�Òº�ËÓËÏÈ���°�
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ÓËº­Ë°¹Ë�ËÓÒ«� �º°��È¯°�mÈ� Ò� º­�Ë°�mÈ� �Ë²Óº�
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ÁÒ�Ë°}È«��Ë²Óº°ÁË¯È��}º�º¯����ºãÎÓº�½mË°�Ò���ÓË



³¯° ¢«¥­¨¥�®°£ ­¨§ ¶¨®­­»¬¨�±²°³ª²³° ¬¨

��¯°®¡« ¥¬»�³¯ °   ¢« ¥ ­ ¨ ¿� ����v�����

�ºmº¯«��ÎË�º�¯ÈÏmÒ�ÒÒ��È�Ë}mÈ�ÓºË�¹º�äÈ°	�È­Èä
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ÏÈ�Ò«�ª�º�º�ÏÓÈÓÒ«��}º�º¯ºË�°ºmË¯	ËÓÓº�¹º�Óºmºä�
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7KH�SDSHU�GLVFXVVHV�SODQQLQJ�DQG�PRGHOLQJ�IHDWXUHV�RI�GHYHORSLQJ�ODUJH�VFDOH�V\VWHPV�DQG�EXLOGLQJ�D�FRPSOH[
RI�LQWHUFRQQHFWHG�PRGHOV�RQ�WKH�EDVLV�RI�SURMHFWÜSURJUDPPDEOH�DQG�DJJUHJDWH�GHFRPSRVLWLRQ�DSSURDFKHV�
,W�H[DPLQHV�FRPSOH[�SUREOHPV�RI�ODUJH�VFDOH�V\VWHP�GHYHORSPHQW�PDQDJHPHQW�DQG�GHVFULEHV�WKH�WRROV�IRU�LQ�
YHVWPHQW�SURMHFW�IHDVLELOLW\�VWXGLHV�DQG�WKH�(8�,19(67�VRIWZDUH�V\VWHP��Ü�3�����
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7KH�SURJUDPV�RI�VXVWDLQDEOH�GHYHORSPHQW�IDFLQJ�WKH�LQWHUHVWV�RI�SUHVHQW�DQG�IXWXUH�JHQHUDWLRQV�IURP�WKH�VR�
FLDO��HFRQRPLFDO�DQG�HQYLURQPHQWDO�YLHZSRLQWV�DUH�EHFRPLQJ�LQFUHDVLQJO\�LPSRUWDQW�LQ�WKH�JRYHUQPHQWDO
SROLF\�RI�WKH�PRVW�RI�GHYHORSHG�FRXQWULHV��7KH�SDSHU�SUHVHQWV�WKH�PHWKRGRORJ\�RI�FUHDWLQJ�7HFKQRSDUN�VWUXF�
WXUHV�DLPHG�DW�SURYLGLQJ�VRFLDO�DQG�HFRQRPLF�VHOI�GHYHORSPHQW�RI�UHJLRQV�RQ�WKH�EDVLV�RI�XWLOL]LQJ�WKHLU�LQ�
WHUQDO�SRWHQWLDO� DQG�FRPELQLQJ� WKH� LQWHUHVWV�RI� WKH� UHJLRQV�DQG� WKH�FHQWHU��7KH�7HFKQRSROLFHV�3URJUDP
SUHVHQWV�D�QHZ�PHWKRG�RI�IHGHUDO�UHJLRQDO�GHYHORSPHQW��Ü�3�����
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6SHFLILF�IXQFWLRQV�RI�QDWLRQDO�VFLHQFH�LQ�FULVLV�FRQGLWLRQV�DUH�GLVFXVVHG��7KH�SDSHU�DUJXHV�WKDW�WKH�YHU\�GRF�
WULQH�RI�UHIRUPLQJ�WKH�6RYLHW�VFLHQFH�ZDV�GHULYHG�IURP�IDOVH�DVVXPSWLRQV��7KLV�GRFWULQH�EDVHG�RQ�HUURQHRXV
FRQFHSWLRQV�RI�VWDWH��VFLHQFH��DQG�SULYDWH�FDSLWDO�LQWHUDFWLRQV�FRQGXFHG�WR�WKH�GHHS�HURVLRQ�RI�WKH�QDWLRQDO
VFLHQWLILF�SRWHQWLDO��)RU�EORFNLQJ�WKLV�SURFHVV��D�JRDO�RULHQWHG�JRYHUQPHQW�SURJUDP�ZLWK�VKDUSO\�GHILQHG�RE�
MHFWLYHV��LQGLFDWRUV�DQG�FULWHULD�LV�QHFHVVDU\��Ü�3�����


