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¾-v´^º�#�®º· ¶º] f�Zº] bº�¦�²º¨°¯��²ººÀ´#®·��®v´]¾¯�¦°
��ÎÕ��®º�]�Z·¿z��¦

¶º§ vº³®¦®�³°¦|-��ÎÔ��À¦°Zºº¨°·�Â�z¬]Âz-��z.¿®�Äº��±¦
¨±¦vºº³¦�¶§�¾¿Z·¦°tc�Ä¦z]�§º�z¯�Â�¦�s�¶°À³�¬Z¤«�¦À´¨c
Zº] Á¦zºº°·�Z·¦°tc�¶$³Z´#�Â��Á®º]�zczgR¯�b�¦�zc¦#º§�Z¸³¡
~§¦°º]�¦°³�Â�¦¿°º]�vÀ�¦�±¦�Äz�Z]�¾º¬p¯�°®�¾³¦v°tc��¿Z¯
�¿Zº¯ ±¦�Á®Z dº�¦�³Â°�Zº] ¶º�¿Z¤¯�°®��¬Zº¤«�À¦|Àºº¯ �v´]Z¿�¬Z¤«

�®z§�v·¦ºs�¦vÀ��®º^¸]�°ZÀ�]��¾«º°�¯�§¡�Â�¾³¦v°tc
b§z��¶]�À¦ºc¾¯�¦°�¦�s�¬Z¤«�°®�Ä°Z-v³Z¯�À¦|À¯��·Z§
¾º³¦v°tc��¿Zºº¯ �®¦®�b^�³�¬Z¤«�v´¿¦z��°®�¾³¦v°tc��¿Z¯�À®z¨³
¾ZÀº� �Àp¯���ÏÕ Â�ÏÒ �ÎÑ �Õ �Ó��®°¦®�¬Z¤«�°®�¾°¸¯��¤³�¶§
¶º] �¿Zº¯ ²º¿¦���Ó��vº´§¾¯�®ºº·¦z��Z·¿z��¦�½zpc�Ä¦z]�¾^�Z´¯
±¦�Â���ÏÕ Â�ÎÐ��|º´.´¯�Â�®Àº�Zd��ÄZº·Àº¿�bºº�¬��¾°§�b¬�
Â�©Zºd§Ç��±ººd§Âz���|ºº§º¬-�©Z^À§zc�À®º]�¦°¦®�b¬��¶]�¾¿º�
>Zd¿Z¸º³ Â ¬Zº¤«�°®�¾°¸º¯ �ºº¤³��\�Z´¯�¾³º¿�bÀ�Zs�Â�²À«º§
ÄÇ¡¾|ºº£ ¾·Zºº¯ °®�ª�Zºººo Â°Ç Â�®ºtc�Ä°Z-v³Zº¯ À¦|Àº¯

��ÏÍ��®°¦®�ÀZ°§²À.³°
°®�Ávºº� °Â°Zº] ÄZº·¦°tc�°®�Ä°Z-v³Zº¯ À¦|Àº¯ �º¿¦|�¦
Zºº·Àº¿�ÄZ·¾-&¿Â�¶]�À¦ºc¾¯�¦°�¬Z¤«�¾º¬p¯�°º�o�Z]�¾�Àp¯
zÀgPºc ¶º§ �®¦®�b^ºº�³�¬Z¤«�¾º¬p¯�°®�®ºkº¯�ÄZ·bÀ«Âzd¨«¦�Â
½zººpc�ÀZ¯±�Â�À¦|À¯�z]��Ä|°�¦�°Z���°®�zÀÀ�c�¢¿z��±¦�¦°�®ºs
zÀgPºc �Ô��®°ÈºÀ]�¶º§ bº�¦�¾«Zºo °®�²º¿¦��®°¦x-¾ºº¯ Z·¿z��¦
¦°�®À�Zd��v¿z¬§�Â�®À�¬§�v¿z¬§��®¿v��v¿z¬§�Ä¦°¦®�ÄZ·¾º¬p¯
vºº·®¾¯�³°¦|-�Â�Á®z§�¾�°z]�Z·¿z��¦�½zpc�ÀZ¯±�Â�À¦|À¯�z]
ÑÍ bº�¬��Zº] ®Àº�Zd��vº¿z¬§�¾ºº¬p¯�±¦�Á®Z d�¦�©°º��°®�¶§
jº´��¶º] ½zººpc�ÀZ¯±�Â�v�°®�Á®�¶]�Z·¿z��¦�½zpc��°Çº¯¾¬À¯
Ò�Î ÄZ·¾º¬p¯�±¦�Á®Z d�¦�©°º��°®�¾«Â��v]Z¿¾¯��·Z§�¶À³Zg
½zººpc��®¿v��v¿z¬§�°Çº¯¾¬À¯�ÎÏÒ Â�®À�¬§�v¿z¬§�°Çº¯¾¬À¯
¶ºÀ³Zg�ÏÍ ¶º] Z¸º³¡�½zºpc�ÀZº¯±�Â��vº�°®�ÕÍ�ÓÍ ¶ºº] Z·¿z��¦

�b�¦�¬Z¤«�°Z§�°®�¾]º¬�¯��¿¦z��¶§��v]Z¿¾¯��¿¦|�¦
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®¿vºº� v¿z¬§�°Çº¯¾¬À¯�Ó Â�®À�¬§�v¿z¬§�°Çº¯¾¬À¯�Í�Ï Ä¦°¦®
°®�¶ººd�°�°Zººº§ ¶º] ÄZº·¾º¬p¯�¶À^º� Ä®Zº¿± ®Âvºo Zºc �®ºº]

�®º]��ÏÐ Â�ÎÎ �Õ �Ô��À¦z.¿®�ÄZ·�·Â&�
ªºº¯¦º���¬Z¤«�ÄZ·¾º¬p¯�°®�®ºkº¯�ÄZ·Àº¿�zÀgPc�z]�ÀÂ|�¦
Â�¿z�º�¦�½zººpc�°®�|À³�¬Z¤«�¾º¬p¯�S+ Â�Z¯®�Àº$°·�Äz.¿®

��ÏÓ Â�ÎÎ �Õ �Ô��b�¦�Áv��³°¦|-�¬Z¤«�À¦|À¯
§¡�°®�¶ºd�Z¿�¬Zº¤« ÄZºº·¦°tc�°®�Ä°Z-v³Z¯�À¦|À¯��·Z§
ÄZº���Àvº� Á°Zº� Â�¿°ººd¯�¶º] À¦ºººc¾¯�¦°�zÀh¨c�²«Z��²¿zÀ�
bººÀ À§�¶ººº§ Zºk À¡�±¦���Ô Â�Ò��®¦®�b^º�³�¿z�º�¦�¾¿Z°º�È�
©ZºÀ¬°��¿Zºl³¦���ÏÑ��bºº�Z¸³¡�½zpc�À¦|À¯ ²Z�¦�z]�Z·¿z��¦
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¦°�Ä°Z-v³Zº¯ Â�¶d�Z¿��¿¦|�¦�°Â°Z]�zÀ��ÄZ·¦°tc�À¦|À¯�Â�Áv�

��ÎÖ Â�Ô �Ò��v·®¾¯��·Z§�Äv�]�ªo¦z¯�°®
zº] |Àº³ ¾¿Zºº¿zd§Z]�Â�¾#°Z£�ª¯¦º��v´³Z¯�Äz.¿®�ÄZ·zd¯¦°Z�
®¦ºº¯ ±¦�Á®Z dº�¦�®º�°�¶º] �®Zº¿±�ÄZº¯®�°®��vºº³zgR¯�¬Z¤«�À¦|À¯
¨vºº´´§�®Zl¿¦�ª¯¦º��²¿zc®¸¯�±¦�¶§�Z´À.«Âz¿Z���Áv´´§�¾³º �v�
¿Z.º´·�°®��v]Zºº¿¾¯��¿¦|�¦��b�¦�¬Z¤«�±¦�v�]�ªo¦z¯�°®�©Z ¬c
|Àº³ Zº·®tc��:DWHU� KDUGHQLQJ� Àvº� btºº� Â�ÀvÀ�§�§¡
Z¸º³¡�ÀÂ°®�¶ºº] Â�ÁvÀ^�#�Z·¦°tc�n���¶]�Z·Ý°Z£�Â�Z·Äzd§Z]
\ºº�Z´¯�¬Zº¤«�ÄZº·¾º¬p¯�±¦�¶º$³Z´#�¾º«Â��v³ºº�¾¯�ÁvÀº�§
°Â¡ÀZº¿±�ÄZ·Äzd§Z]�Â�Z·Ý°Z£�²Z°c�±¦�Ä®Âvo�Zc�®º��Á®Z d�¦
¶dº�¦®�zÀgPºc Ä°Z-v³Zºº¯ À¦|À¯�z]�v³¦ºc¾¯�¶§��®º�¾¯�ÄzÀ-º¬k
¾«Zººº°do¦�¶Zº^c°¦�®°ºº¯ °®�|Àº³ �Ð��À¦°Zº¨°·�Â�z§°Zº] �vº�Z]
¨°Â®�°®�ÀZºººÀ·Z¯®¦±¡�ÄZºº·®tc�zÀºº¯ Â�ázºº¯ °®�Zºº·Äzd§Z]
±Â°�ÏÕ Zºc |^º� ®ººtc�`¬oz¯�±¦�¶§�v·®¾¯�³°¦|-�ÀºÀ�Z]º¨³¦
~º� �vºº³zÀ-¾¯ °¦z£�Z·®tc�Z]�²Z°c�°®�Z·Äzd§Z]��¬Z¤«�±¦�~�
Â�®«Zº� Zº·®tc�¾º�§§¡�°®�Á®Z dº�¦�®°ººº¯ §¡�¶§�b�¦�¿±Ç
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ÏÒÏ

�º·Â&��j¿Zººd³�¶§��b�¦�¶«Z��Ð Â�Ï ²¿v«º¯�±¦�zd�À]�\c¦z¯�¶]
Z·®tc�°®�°¦®¾´�¯�©Z ¬c�|À³�Ä¦Áv��¶d^«¦��v´§¾¯�vÀ¿Pc�¦°�z�Zo
¶º]��v³¦Á®z°ºº�z]�¾³ºt°·�±¦�¾�Z³�¦°�°¦®Á®°±�¶�À§�ÄZ·Â°Ç Â

��ÎÓ ±¦�ª¤³
¾ºº� zº] ¬Zº¤«�³Â°�¶ºº§ ®¦®�ÀZ�³�²À´#®·��¿Z¯±¡�j¿Zd³
²º¿v«º¯�²ºº� zÀgPc�¾«Â��®°¦v³�Ä°¦®¾´�¯�zÀgPc�ÀºÀ�Z]º¨³¦�¨°Â®
bºº�¦�°¦®¾ºº´�¯�Â°Ç ¾¿Zººº�-�®ºtc�±Zº�¡�Zºc Á°Â®�¾ºº� zº]
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Â�¾¿Zºº�-�®tc��¾-®±®�#�ªo¦z¯�À¦|À¯�¶§�Zk�À¡�±¦��²À´#®·
¿Zºl³¦�¾^º�³�°ºº� ¶º] Äz.º¿®�±¦�~ºº� ¾¨¿�ÄÂ°Ç ®¦±¡�ÄZ´�
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�®®z-¾¯�Ä°¦|.�Z���Áv³±°¦�ÄZ·Ä°Z¨°·
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�À¦z¸c�ÁZ.�³¦®��¾¨�|�¿¦®
�� %DUNHU�� *�� $��� 6�� 1�� 6PLWK� DQG� 1��5��%URPDJH��������&RPPHQVDO�EDFWHULD�DQG�WKHLU�SRVVLEOH�UHODWLRQVKLS�WR�WKH

PRUWDOLW\�RI�LQFXEDWLQJ�VDOPRQLG�HJJV��-��)LVK�'LV�����������������
�� %LOODUG��5��������$�QHZ�WHFKQLTXH�RI�DUWLILFLDO�LQVHPLQDWLRQ�IRU�VDOPRQLGV�XVLQJ�D�VSHUP�GLOXHQW��)LVKHULHV����������
�� %LOODUG�� 5�� ������ &KDQJHV� LQ�VWUXFWXUH�DQG�IHUWLOL]LQJ�DELOLW\�RI�PDULQH�DQG�IUHVKZDWHU�ILVK�VSHUPDWR]RD�GLOXWHG�LQ

PHGLD�RI�YDULRXV�VDOLQLWLHV��$TXDFXOWXUH����������������
�� %LOODUG� 5�� ������ (IIHFWV� RI� FRHORPLF�� VHPLQDO� IOXLGV� DQG� YDULRXV�VDOLQH�GLOXHQWV�RQ�WKH�IHUWLOL]LQJ�DELOLW\�LQ�WKH

UDLQERZ�WURXW��6DOPR�JDLUGQHUL��-��5HSURG��)HUWLO������������
�� %LOODUG�� 5�� ������ 5HSURGXFWLRQ� LQ� UDLQERZ� WURXW�� VH[� GLIIHUHQWLDWLRQ�� G\QDPLFV� RI�JDPHWRJHQHVLV��ELRORJ\�DQG

SUHVHUYDWLRQ�RI�JDPHWHV��$TXDFXOWXUH��������������
�� %LOODUG�� 5�� DQG� 0�� 3�� &RVVRQ�� ������ 6SHUP� PRWLOLW\� LQ� UDLQERZ� WURXW�� 3DUDVDOPR� P\NLVV�� HIIHFW� RI� S+� DQG

WHPSHUDWXUH�� 5HSURGXFWLRQ� LQ� )LVK�� %DVLF� DQG� $SSOLHG�$VSHFWV�LQ�(QGRFULQRORJ\�DQG�*HQHWLFV��,15$��3DULV�
&ROORT��,15$��1R��������������
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ÏÒÐ

�� %URPDJH�� 1�� 5�� DQG� 3�� 5�� &�� &XPDUDQDWXQJD�� ������ (JJ�SURGXFWLRQ�LQ�WKH�UDLQERZ�WURXW��33����������,Q��5��-�
5REHUWV�DQG�-��)��0XLU��(GV����5HFHQW�$GYDQFHV�LQ�$TXDFXOWXUH��9RO�����&URRP�+HOP��/RQGRQ�

��� %XOORFN�� *�� /���+��0��6WXFNH\�DQG�'��0XOFDK\��������&RU\QHEDFWHULDO�NLGQH\�GLVHDVH��HJJ�WUDQVPLVVLRQ�IROORZLQJ
LRGRSKRUH�GLVLQIHFWLRQ��)LVK�+HDOWK�1HZV����������
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