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�Ò �mÈ ¹¯Ò ãÈÏË¯Óºä ¹¯º¹ãÈmãËÓÒÒ }ºä¹ºÏÒ�È $O�� � �� � 6L&
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�ËÓÒË�
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Òäº�Ë®°�mÒË äºÎË� ¹¯ºÒ°²º�Ò�	 �º ¹ºãÓº® �Ë�¯È�
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�ËÓ°ÒmÓº� �Ëä ¹¯Ò mºÏ�Ë®°�mÒÒ ãÈÏË¯Ó©ä ã��ºä�
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�º¯º® ÓÈã
�ÈË�°« º¯ÈÏºmÈÓÒË m}ã
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�ËÓÒ« ºãËË �ºÓ}ÒË Ò }º¯º�}ÒË� �Ëä m °ã��ÈË
ãÈÏË¯Óº�º ¹¯º¹ãÈmãËÓÒ«� È ÒÏ©�º�Ó©Ë }¯Ò°�Èãã©
}¯ËäÓÒ« º�°��°�m�
�� ��º ²È¯È}�Ë¯Óº �ã« �ºªm�Ë}�
�Ò�Ë°}º�º Èã
äÒÓÒËmº�º °¹ãÈmÈ Ò °mÒ�Ë�Ëã	°�m�Ë� º
¹Ë¯Ë²º�Ë m ¯È°¹ãÈm ÓËºã	�º�º }ºãÒ�Ë°�mÈ }¯ËäÓÒ«�
lÒ}¯º�mË¯�º°�	 ÓÈ ¯ÈÏãÒ�Ó©² ��È°�}È² �mÈ ÒÏäË�
Ó«Ë�°« äÈãº Ò °º°�Èmã«Ë� +9 ����…���� l�È�

�¯Ò È¯�ºÓº���ºmºä ¹¯º¹ãÈmãËÓÒÒ }ºä¹ºÏÒ�È
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ËäÓ©² ªm�Ë}�Ò�Ë°}Ò² }ºãºÓÒ®� }È} m º°ÓºmÓºä äË�
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ÓºäË¯ÓºË Ò² ¯È°°¯Ë�º�º�ËÓÒË �¯Ò°� �� �� vãË��Ë�
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�È}Òä º¯ÈÏºä� ²È¯È}�Ë¯ }¯Ò°�ÈããÒÏÈ�ÒÒ °mÈ¯�
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�Ò² �È°�Ò� m Èã
�
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ÓºmÓºä �Ëä¹Ë¯È��¯Óº�m¯ËäËÓÓ©äÒ �°ãºmÒ«äÒ ¹¯º�
�Ë°°È ¹¯º¹ãÈmãËÓÒ«� °m«ÏÈÓÓ©äÒ ° Ë�º º°ÓºmÓ©äÒ
¹È¯ÈäË�¯ÈäÒ �ÒÓ�ËÓ°ÒmÓº°�	
 �Ë¹ãºmº�º Ò°�º�ÓÒ�
}È� °}º¯º°�	
 °mÈ¯}Ò� �°ãºmÒ«äÒ �Ë¹ãºº�mº�È ÒÏ
ÏºÓ© ¹ãÈmãËÓÒ«�� È �È}ÎË �Ë¹ãºÁÒÏÒ�Ë°}ÒäÒ
°mº®°�mÈäÒ °mÈ¯ÒmÈËäº�º äË�ÈããÈ�

�ºã��ËÓÓ©Ë ¯ËÏ�ã	�È�© ¹ºÏmºãÒãÒ º¹¯Ë�ËãÒ�	
�°ãºmÒ« ¹¯ºmË�ËÓÒ« Ò ¯ËÎÒä© kiv }ºä¹ºÏÒ�È

cÒ°� �� lÒ}¯º°�¯�}��¯È �mÈ ������
¹¯Òw�v�È� Òkiv�� ¹¯º¹ãÈmãËÓÒÒ
}ºä¹ºÏÒ�È $O�� � �� � 6L&

cÒ°� �� v�¯�}��¯È �mÈ ������ °mÈ¯Óº�º °ºË�ÒÓËÓÒ« }ºä¹ºÏÒ�È
$l�� � �� � 6L&� ¹ºã��ËÓÓº�º kiv ° ¹¯Ò°È�º�Óº® ¹¯ºmºãº}º®
vmkl��� �È� Ò vmkz� ��

cÒ°� �� cÈ°¹¯Ë�ËãËÓÒË �mË¯�º°�Ò m °ºË�ÒÓËÓÒÒ }ºä¹ºÏÒ�È $l�� �
� �� � 6L&� m©¹ºãÓËÓÓº�º kiv ° ¹¯Ò°È�º�Óº® ¹¯ºmºãº}º®
vmkl��� �U�� vmkz� �X� �O Û �ãÒÓÈ Ò°°ãË��Ëäº�º ��È°�}È�
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°ººä ° ¹º°ãË��
�Òä ¹¯Ë°°ºmÈÓÒËä Ò ¹¯º}È�}º®
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Û �ã���ËÓÒ« �Ë}��Ë°�Ò °mÈ¯º�Óº® mÈÓÓ©� { ººÒ²
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ãËÓÒ« m ÓÈ¹¯ÈmãËÓÒÒ }¯Ò°�ÈããÒÏÈ�ÒÒ �¯Ò°� ��� zº�
ãÒ�Ë°�mº �Ò°¹Ë¯°Ó©² m©�ËãËÓÒ® ¹º �¯ÈÓÒ�Èä m äË�
�ÈããË �mºm ºã	�Ë ¹¯Ò °mÈ¯}Ë ° Ò°¹ºã	ÏºmÈÓÒËä
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¹º�mÒ�Òäºä�� °m«ÏÈÓº ° �º¹ºãÓÒ�Ëã	Ó©ä mmË�ËÓÒËä
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ÓËÈ¯äÒ¯ºmÈÓÓº® ¹¯Ò°È�}Ò Ò ¯ÈÏÈmãËÓÒËä º°Óºm�
Óº�º äË�ÈããÈ ¹¯Ò°È�º�Óº® ¹¯ºmºãº}Ò� tÈ¯È}�Ë¯
¯È°¹¯Ë�ËãËÓÒ« �mË¯�º°�Ò m °mÈ¯Ó©² °ºË�ÒÓËÓÒ«²
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ºãÈ°�Ò� °mºº�Ó©Ë º� �È°�Ò� 6L&� ¯È°¹ºãÈ�È
�°«
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,QYHVWLJDWHG LV WKH HIIHFW RI QRQ�VWDWLRQDU\ KHDW VRXUFHV LQ HOHFWURQ EHDP� ODVHU DQG DUJRQ�DUF ZHOGLQJ RQ VWUXFWXUDO FKDQJHV

LQ WKH PDWUL[� EHKDYLRXU DQG GHFRPSRVLWLRQ RI VWUHQJWKHQLQJ SDUWLFOHV LQ D FDVW DOXPLQLXP FRPSRVLWH PDWHULDO ZLWK GLVSHUVHG
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����� ÏÐÁÃÒÁ ���� Å� Ä vÙÇÃÏÐ�ÊÓÓÍÇÆÐÄÂÔÇÍÞÓÌÐÎ ÊÏÓÔÊÔÕÔÇ �70:� Å� fÂÍÍÇ ÓÐÓ�
ÔÐÊÔÓÁ ��Á ÌÐÏÖÇÒÇÏØÊÁ �nÕÙÇÄÂÁ ÔÇ×ÏÊÌÂ�� �ÔÂ ÌÐÏÖÇÒÇÏØÊÁ� ÌÐÔÐÒÕà 70: ÑÒÐÄÐÆÊÔ
ÄÎÇÓÔÇ Ó fÇÒÎÂÏÓÌÊÎ ÐÃÛÇÓÔÄÐÎ ÓÄÂÒÌÊ Ê ÒÐÆÓÔÄÇÏÏÝ× ÑÒÐØÇÓÓÐÄ �(:7� ÑÒÇÆÐÓ�
ÔÂÄÊÔ ÌÐÏÓÔÒÕÌÔÐÒÂÎ� ÒÂÉÒÂÃÐÔÙÊÌÂÎ Ê ÊÏÈÇÏÇÒÂÎ�ÑÒÐÊÉÄÐÆÓÔÄÇÏÏÊÌÂÎ ÄÐÉÎÐÈ�
ÏÐÓÔÞ� ÑÒÐÓÍÕÚÂÄ ÆÐÌÍÂÆÝ Ä � ÓÇÌØÊÁ× Ê ÕÙÂÓÔÄÕÁ Ä ÆÊÓÌÕÓÓÊÁ×� ÑÐÍÕÙÊÔÞ ÊÏÖÐÒÎÂØÊà
Ð ÑÐÓÍÇÆÏÊ× ÑÒÂÌÔÊÙÇÓÌÊ× ÒÂÉÒÂÃÐÔÌÂ× Ê ÒÇÉÕÍÞÔÂÔÂ× ÏÂÕÙÏÝ× ÊÓÓÍÇÆÐÄÂÏÊË Ä ÐÃ�
ÍÂÓÔÊ ÍÕÙÇÄÝ× ÔÇ×ÏÐÍÐÅÊË�

pÂÓÔÐÁÛÂÁ ÌÐÏÖÇÒÇÏØÊÁ ÑÒÐÆÐÍÈÂÇÔ ÔÇÏÆÇÏØÊÊ ÑÒÇÈÏÊ× ÌÐÏÖÇÒÇÏØÊË Ä mÂÒÍ�
ÓÒÕß� �ÓÓÇÏÇ Ê Ä ÎÂÇ ���� Å� Ä fÂÍÍÇ ÃÕÆÇÔ ÓÑÐÓÐÃÓÔÄÐÄÂÔÞ ÔÐÎÕ� ÙÔÐ ÃÕÒÏÐ ÒÂÉÄÊ�
ÄÂàÛÊÇÓÁ ÍÕÙÇÄÝÇ ÑÒÐØÇÓÓÝ ÉÂËÎÕÔ ÓÄÐÇ ÆÐÓÔÐËÏÐÇ ÎÇÓÔÐ Ä ÑÒÐÊÉÄÐÆÓÔÄÇ�

vÙÊÔÝÄÂÁ ÑÒÐÅÒÇÓÓ Ä ÒÂÉÄÊÔÊÊ ßÍÇÌÔÒÐÏÏÐ�ÍÕÙÇÄÐÅÐ Ê ÍÂÉÇÒÏÐÅÐ ÓÑÐÓÐÃÂ Ê ÂÑÑÂ�
ÒÂÔÕÒÝ ÑÐ ÑÒÐÚÇÓÔÄÊÊ ÑÁÔÊ ÍÇÔ ÑÐÉÄÐÍÊÔ ÑÒÐÊÉÄÇÓÔÊ ÓÒÂÄÏÇÏÊÇ ßÍÇÌÔÒÐÏÏÐÍÕÙÇÄÐË
ÐÃÒÂÃÐÔÌÊ Ó ÐÃÒÂÃÐÔÌÐË ÍÂÉÇÒÏÝÎ ÍÕÙÐÎ ÏÂ ÎÇÈÆÕÏÂÒÐÆÏÐÎ ÕÒÐÄÏÇ�

uÇÎÂÔÊÌÂ ÌÐÏÖÇÒÇÏØÊÊ ÓÐÐÔÄÇÔÓÔÄÕÇÔ ÔÂÌÊÎ ÑÒÐÃÍÇÎÂÎ� ÌÂÌ ÑÒÊÎÇÏÇÏÊÇ ßÍÇÌÔ�
ÒÐÏÏÐÅÐ Ê ÍÂÉÇÒÏÐÅÐ ÍÕÙÂ� ÅÊÃÒÊÆÏÂÁ ÓÄÂÒÌÂ� ÌÐÏØÇÑØÊÁ ÑÒÐÊÉÄÐÆÓÔÄÂ Ê ÓÔÂÏÆÂÒÔÊ�
ÉÂØÊÁ� ÑÐÆÅÐÔÐÄÌÂ ÌÂÆÒÐÄ Ê ÐÃÇÓÑÇÙÇÏÊÇ ÌÂÙÇÓÔÄÂ� eÑÇÒÄÝÇ ÃÕÆÇÔ ÐÃÓÕÈÆÂÔÞÓÁ ÄÏÇ�
ÄÂÌÕÕÎÏÂÁ �nt� ÌÒÐÎÇ ÔÐÅÐ� ÑÐÓÍÇ ÒÁÆÂ ÆÐÌÍÂÆÐÄ ÓÐÓÔÐÊÔÓÁ ÆÊÓÌÕÓÓÊÁ ÑÐ ÍÕÙÇÄÝÎ
ÔÇ×ÏÐÍÐÅÊÁÎ ÓÐ ÓÑÇØÊÂÍÊÓÔÂÎÊ ÊÉ eÐÓÔÐÙÏÐË hÄÒÐÑÝ�

pÂ ÄÝÓÔÂÄÌÇ ÄÐ ÄÒÇÎÁ ÌÐÏÖÇÒÇÏØÊÊ ÃÕÆÕÔ ÑÒÇÆÓÔÂÄÍÇÏÝ ÊÉÄÇÓÔÏÝÇ ßÌÓÑÐÏÇÏÔÝ
ÐÔ ÑÒÐÎÝÚÍÇÏÏÐÓÔÊ Ê ÊÓÓÍÇÆÐÄÂÔÇÍÞÓÌÊ× ØÇÏÔÒÐÄ�

rÒÊÅÍÂÚÂÇÎ ÏÂ ��à ÌÐÏÖÇÒÇÏØÊà �nÕÙÇÄÂÁ ÔÇ×ÏÊÌÂ� ÄÓÇ× ÑÒÇÆÓÔÂÄÊÔÇÍÇË ÑÒÊÌ�
ÍÂÆÏÝ× ÊÓÓÍÇÆÐÄÂÏÊË Ê ÒÂÉÒÂÃÐÔÐÌ� ÄÓÇ× ÌÐÍÍÇÅ ÊÉ ÑÒÐÎÝÚÍÇÏÏÐÓÔÊ� ÌÐÔÐÒÝÇ ÕÈÇ
ÑÒÊÎÇÏÁàÔ ÊÍÊ ÑÍÂÏÊÒÕàÔ ÑÒÊÎÇÏÇÏÊÇ ÍÕÙÇÄÝ× ÔÇ×ÏÐÍÐÅÊË�

jÂ ÓÑÒÂÄÌÂÎÊ ÐÃÒÂÛÂÔÞÓÁ ÑÐ ÔÇÍ�� ��� ���� �� ���� ���
��� ���� �� ���� ��
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