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Z]��^e�»�{�YÂ»¶À��a�{�°¸¼����� ��� � � �ZÅ�{Z¨f�Y�§Zv»�|¸Ì�� Ä �Y;�½ZËÂm{|»�ÉY�]��� �� � � Ä^uZ�»�¹Zn¿Y
É�Y�«�]Âm{|»�Z]�Ê»Ô¯��Z^e�Y¶¼���Y�¶^«

�� �� �� �� ½{Â¼¿�Ã{Z»M�Á�d§Z�¿ÊuY�m�¶ËZ�Á�Á�ZÅ�d���zf»�Ì£{Y�§Y���Âe�ÊeZ»|y�½ZÀ¯�Z¯�
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ZÅ�Ä¿Â¼¿�dË�j¯Y�x/�Za�����Z]�Ä�]Y���{�Á�¶ËZ�» �Ì//v»�Z//]��^//e�»�cÔ°//�»
cZ//¿Z°»Y�Á��ËY�//� É�ZfyZ/��Á�Ê/°Ë�Ì§�|/���´¿ZÌ/]ºf�Ì��{ÂmÁ�¹º£�Ì¸��Á�Ã{Â]�¶¼��ÉZÅ�©ZeY��{�{�Y|¿Zf�Y�Ä/ËÂÆeÊuY�m�µZ¼�Y��Z/�u�d/Ì «Â»�Á�Ã�/ËÁ�d/Ì¼ÅY©ZeY�É�Ì³�Y�«�Ä]��Â]�»�µYÂ��Ä/]�x/�Za,É|aÂe�Y©ZeY�Ä]�d^�¿�Y�n»�ÊËZ�§��{�É|aÂe�Y�ÉZÅ�¶¼�ZÅ�Ä¿Â¼¿�dË�j¯Y,Ê¿Â¨��Á�µY�Àm�ÉZÅ�¶¼������ Ä�]Y���{�Á�|¿Y�Ã{Y{�Ê/¨À»�x/�ZacZ¿Z°»Y�{ÂmÁ�Z]ZÅ�¶¼��©ZeY��{�Ä �Y�¶]Z¬»��{�Ê/f�Z¨u�Á�Ê/À¼ËY�����|¿Y�Ã{Y{�Ê¨À»�x�Za�Ä¿Â¼¿�Ã�Z¼��µÁ|m���
µÁ|m��cÔ°�»�Á�¶WZ�»�Ê^�¿�Á�ª¸�»�Ê¿YÁY�§��Ë�Âe�Ìv»�Z]��Z^e�Y�{�½Y�ËY�ÉZÅ�¶¼��©ZeY�cZ¿Z°»YÁ��ËY�� É�ZfyZ��Ê°Ë�Ì§��Ìy Ä¸]|��{ {Y| e |��{ {Y| e ÉZÆÌ³�ËÁ�Ê¿YÁY�§��Ë�ÂeÌ§Ê°Ë�
É�ZfyZ�

�� �� �� �� �{�ÊÀ¼ËY�cZ¿Z°»Y�{ÂmÁÄ �Y�¶]Z¬»; �,Ê]���ÉZÅ�YÂË{Á�Ê]���½YÁY�Za����� �� �� �� ÄËÂÆe�ºf�Ì��{ÂmÁ{�Y|¿Zf�Y�ÉYÂÅ
�� �� � � ¶¼���©ZeY��É�Ì³�Y�«Y�n»�ÉZ�§��{�É|aÂe�YZÅ�¶¼��©ZeY�ËZ��Ä]�d^�¿

�{Z/]��Z^/e�Y�LZ¬e�Y�Ä]��Â]�»�cÔ°�»�Á�¶ËZ�»¶¼��©ZeY�¶À/��a�Ê/¼¸���´¿ZÌ]�ªÌ¬ve�ÉZÅ�Äf§ZË{�Â//»�ÉZ//Å|uYÁ�d//Ë�j¯Y�ÉY�//]�Ä//¯�d//�Y�¾//ËY�ÅÁ�/a�����ÉY�mY�d/Æm�É�/Ë��Ä»Z¿�/]�Ê/fuÄ¿Â³�pÌÅ�Ä¯��Ì¿�¶À��a���Âe�Ê¼¸��ÉZÆ/�¿Y�¨À¯{�Y|¿�µZ^¿{�Ä]�¾Ì·ÂX�»�ÉÂ/���Y�Y��ÄÀ/Ë�Å�¶/¼ve{�Ì³�Ê¼¿�c�Â��Ã�Z¼��µÁ|m���

µÁ|m��cÔ°�»�Á�¶WZ�»�Ê^�¿�Á�ª¸�»�Ê¿YÁY�§��Ë�Âe¶¼��©ZeY�¶À��a�Ê¼¸��LZ¬e�Y�Ä]��Â]�»�Ìy Ä¸]|��{ {Y| e |��{ {Y| e Ê¿YÁY�§��Ë�Âe
�^e�»�cZ¿Z°»Y¶À��a�Ê¼¸��LZ¬e�Y�Z]

�� �� �� �� Ã�{Z¨f�Y�YÊ��Â»M�{�]��{�¶À��a��Â�z»¶¼��ÉZÆ«ZeY�� �� �� �� ÉZÅ��¿Y�¨À¯�ÉY�mY¶À��a���Âe�½Á|»�Ê¼¸��� �� �� �� ¾Ìu���Â»M�ÉZÅ�Ã�Á{¶À��a�Ã�ËÁ�d»|y¶¼��©ZeY
¾ËY��´¿ZÌ]��ÅÁ�a�¾ËY�ÉZ/Å�Äf/§ZË�Ä°À/ËY�d/ËZÆ¿d/�YÄ/¯ºÅY©ZeY��{�{ÂmÂ»�¶ËZ�»�Á�cÔ°�»�|�Z]�Ê»��Ë���Y�/«�Ä/]�½Y�/ËY�ÉZ/Å�¶/¼��Ä¸X�» Y�Á�cY�Ì//Æne,d¿Â¨��µ�f//À¯Á�Ê//°Ë�Ì§�cZ//¿Z°»�Â]�»�cÔ°�»�Á�¶ËZ�»,ZÅ�¶¼��©ZeY�É�ZfyZ/�ÉZÅ�ZÌ¿�¾Ì»Ze�¹|�,¶À/��a�Ê/À¼ËY�Á�d/�Z¨u�Ä/]Ä§�u�Ä]��^e�»�Á�Ê¼¸��LZ¬e�Y�����

É�Ì³�ÄnÌf¿�Á�hv]µÁ|m��{�Är¿ZÀq���dË�j¯Y�Ä],{Â��Ê»�Ã|ÅZ�»Z]�Ä�]Y���{�Ê/�Z�Y�Á�É|Ì/¸¯��/¬¿�Ä/¯�É{�YÂ/»ZeY��{�d¿Â¨��µ�fÀ¯�¶� »�Y�Á�|¿�Y{�¶¼��ÉZÅ�©Ã|��Ã{Y{�Ê¨À»�x�Za��ÅÁ�a�ÉZ/Å�Ä/¿Â¼¿�ÉÂ/�ÉZÅ�ZÌ »�dËZ���¹|���´¿ZÌ]��»Y�¾ËY��{�Ä¯�d/�Y¶//¼��ÉZ//Å�©Z//eY��{�d//¿Â¨��µ�f//À¯�Z//]��^//e�»|/�Z]�Ê/»�ªÌ¬ve�ÉZÅ�Äf§ZË�Z]�Ê�Â¿�Ä]�lËZf/¿�¾/ËYd�Á{�|¬»��/�Âe�Ã|/��¹Z/n¿Y�������´¿ZÌ]�Ä�̄Âe�µ�fÀ¯�ÉZÆ�Á��tÌv/��d/ËZ���¹|/��{Z¯��Êf·Á{�ÉZÆ¿Zf��Z¼Ì]�¶¼��ÉZ/Æ«ZeY��{�¶/¼��©Z/eY{�Y{�Ê¿YÂz¼Å�|�Z]�Ê»�d����Æ��µÁ|m��{�k�|À»�ÉZÅ�Äf§ZË�¾/ÌÀr¼Å���dËZ°u �Y¶¼��ÉZÅ�©ZeY��{�¶£Z/��¶À/��a�Ä/mÂe�¹|/��
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¾ËY�Á�{�Y{�½Z¿M��Ë~aZ¿�Z°¿Y�ÉZÆfÌ·ÂX�»�Ä/]�d^/�¿Z//]�Ê//»Ô¯��Z^//e�Y�É�Y�//«�]�Ä//¯�d//�Y�Ê//·Zu��{¶^/«�Â/m{|»�{��iR»�É�Z°ÅY��½YÂÀ��Ä]�¶/¼���YÄ¯�É�Z¼Ì]�Ê³|ÌÀe�Á�[Y���Y��Á�/]��Y�É�Ì/³Â¸mÃ�YÂ¼Å�|À¯�Ä]�ne�Y��Ê/uY�m�|À/ËY�§�d/�Y��Y�/«|//�Z]�Ê//»�|Ì//WZe�{�Â//»��Â//�y��{�¾//ÌÀr¼ÅÂm{|»�ÊÀ¼ËY�Á�d�Z¨u�Ä¯�ÊeY��y��Y�É�Ì³Â¸mÄ»Z¿�]�ÄWY�Y�Á��iR»�Ã�Y{Y,|À¯�Ê»�|Ë|Æe�Y��¶À��a�Á�Á�L�m�½Á|»�ÉZ/ÅµÂX�»�Ã|Æ��Ä]�Ä¯�d�Y�Ê¨ËZ{{�³�dËZ���d�ËZ]�Ê»�Á�Ã{Â]�¶/¼��©Z/eY���Á� ����¶ËZ�Á�½{�¯�Ã{Z»M�Á�É�Y|Æ´¿��Â�y��{��Ì/¿�ÁÉY�Ä§�/u�{Y�//§Y��//�Âe�Ê/uY�m�Ê¸À//��aÄ//¯Z//] |¿�Y{��Z¯�Á����0Ô/¼��¶ËZ/�Á�d�Y�Ê»Y�·Y����Äµ̄ÂX�»�ÉZÆfÌ·Z §�Ä�Ìu��{�0Z»Z¼e��´�ÅÁ�a���¿�Ä/]e�¶]Z«�¶¼��©ZeYd�Y�¾Ì»Z�½Y�Z°¼Å�Á��Â�ËÁZeZÀ´ËY�cY�ZÆ�Y�º£�Ì¸�������cZ¿Z°»Y�Á�É�ZfyZ/��ÉZÅ{�Y|¿Zf/�Y�Z/]�Ä/�]Y���{Ê/°Ë�Ì§���µÁ|m��{�k�|À»�ÉZÅ�Äf§ZË����´¿ZÌ]�ZfyZ���{�Ê·Â�Y�Á�tÌv��cZ¿Z°»Y�{Â/mÁ�¹|/�Zf�Y��¾ËY��{�|�Z]�Ê»�½Y�ËY�ÉZÅ�¶¼��©Z/eY��j/¯YµZ/���{�É{ÂÀ/Æ]����Ê�ÅÁ�a��Ì/¿�Z]�Ä�]Y���{¶¼��©ZeY�Ê°Ë�Ì§��Ìv»�Ê¸¸¼·Y�¾Ì]�ÉZÅ{�Y|¿Zf�YÃ{Y{�¹Z/n¿Y�½Y�Æe�ÉZÆ¿Zf��Z¼Ì]�ÉZÅ�¶¼��©ZeY��{
�]ZÀ»

|À¯�Ê»�½ZÌ]�Y��ÊÆ]Z�»�lËZf¿�Ä¯�d�Y�����µÁ|m��{�k�|À»�ÉZÅ�Äf§ZË�Ä]�ÄmÂe�Z]�Z/»Y���Ä¯LZ¬e�Y�Z]��^e�»�cZ¿Z°»Y��Y�É�Y{�Ây�]�¹|���´¿ZÌ]¶À/��a�Ê/¼¸�Ê»�½Y�ËY�ÉZÅ�¶¼��©ZeY��{�¶£Z�� |/�Z]�¶À��a�ÄmÂe�¹|��É{Á|u�Z/e�½YÂf/]�|ËZ/�ÉZÅ�dÌ·ÂX�»�Ä]�d^�¿�Y��ZÅ�¶¼��©ZeY��{�¶£Z/�Ê»Ô¯��Z^e�Y�É�Y�«�]�Z]�Ä�]Y���{�½Z/��Ë~aZ¿�Z°¿Y�{��Â�Â»�¾ËY�dÌ¼ÅY�Ä]�¥Â«Á�¹|���Y�Ê�Z¿�Ä/¯|�Z]�Ê»�½ZËÂm{|»��¬¿�Á�[Y���Y�Z]�Ä¸]Z¬»�¹Z¬»|��ZË�ÁÁ�½{Â¼¿�Ã{Z»M,É�Y~³YÁ��»Y�Ä]�½Z¿M�ÄmÂe�¹Ä]�ZÅ�d��Á�Ê/uY�m�¶ËZ/�Á�É�Y|/Æ´¿�Á��/¨u{Â/¼¿�ÄÌ/mÂe�Y��Ê/eZ»|y�¶À/��a�º¸�»�Är¿M�Y�Ë�Ê¿Z»�{�Êf�Y|Æ]�¾Ì^«Y�»�Ê¼¸��LZ¬e�Y�Ä·Z�»�d/�YÄWY�Y�d/Ì¨Ì¯�LZ/¬e�Y��/]�¦¸f/z»�ÉZ/Å�Ä�Ì/u��{ÊËZÀ^»�|À¿YÂe�Ê»�Á�{�Y{�ÊËY��]��¬¿�½Z¿M�cZ»|yÉY�/]d»|y�¾Ìu�Ê��Â»M�ÉZ/Å�Ä»Z¿�/]�­�Y|/e |�Z]�Ê¿Y{�|«�Á��°�e�Y�³�]�Á�½Y�Ë��Ä»Z¿�],½Y�Z¯�|¿Y�d�{��Y�{�Y{�Z/mÉ�Â»M�Z//]�ÉZ//Å�Ã�Á{�½Z³|À//À¯$2¾//¼n¿Y�$2 É�Z//�v¿Y�Ã|À//ËZ¼¿�­Z//¯�Y�d¯�//�,½Y�ËY$2�{�½Y�Z//°¼Å�ÄÌ//¸¯�Á�Ê//�Z¼fmY�¾//Ì»Ze�½Z»�Z//�,½Y�ËY�{�Ê�Â¿�Ä]�®Ë��Å�Ä¯�{ÔÌ»�½Zf/��Z¼Ì]¾ËY�¹Zn¿Y�ºËZ¼¿�Ê¿Y{�|«�Á��°�e�|Àf�Y{�Ê¼Æ���ÅÁ�a�
��3KLSSV�9��HW�DO���0HGLFDO�6XUJLFDO�1XUVLQJ�&RQFHSW� DQG� &OLQLFDO� 3UDFWLFH� /RQGRQ�0RVE\���������0DWDVVDULQ�%0��(VWKHU�-��0HGLFDO�6XUJLFDO�1XUVLQJ� 3KLODGHOSKLD�� :%� 6DXQGHUV�����������7D\ORU�&��HW�DO��)XQGDPHQWDOV RI 1XUVLQJ�3KLODGHOSKLD��-�%�/LSSLQFRWW������� ������,JQDWDYLFLRV ''�� :RUNPDQ 0/�� 0LVKOHU0$� 0HGLFDO 6XUJLFDO 1XUVLQJ 3URFHVV�$SSURDFK��3KLODGHOSKLD��:%�6DQGHUV�������

��(OOLV� -5�� 1RZLOV� ($�� 1XUVLQJ� � +XPDQ�1HHGV� $SSURDFK�� 3KLODGHOSKLD�� -%�/LSSLQFRWW� ��������� ��¹Y�Ê//m�,�¿ZË�//]�d//�Á���©Z//eY��{�É�Zf//��a ¶/¼��É{�°Å{�º�Z«�Ä¼m�/e�½Y�Æe�,É��]���� �����������
��7ZRPH\ &/�� *UDYHV� 3%� 7KH &KDQJLQJ)DFH RI� +DQG� 3URWHFWLRQ� $251 �������������������
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��Ê«Z///�,ÉÂ�Â»��©Z///eY��{�d///^«Y�»�µÂ///�Y|ÀËM�§�µ�fÀ¯��/]�|Ì/¯Ze�Z/]�É{Â^/Æ]�d���,¦·Â» �������,������� ��Ê«Z/�,ÉÂ�Â»��Ä]�ZÆf^«Y�»�ÄWY�Y�dÌ¨Ì¯�Ê/���]ÉZÅ�¶¼��©ZeY��{�Ê/uY�m�¶/¼���Y�|/ ]�½Y�Z¼Ì/]d���Ê��Â»M�ÉZÆ¿Zf��Z¼Ì]�Ê�ZÀ��Z¯�Ä»Z¿�½ZËZa,½ÔÌ³�Ê°��a�¹Â¸��ÃZ´�¿Y{�Ã|/�¿�_Z/q�|/��Y�������,���Á����� ���Ä/¼�Z§�,d/�Á{�|¬»��{�]�Z¯�ÃÂv¿�Ê/���] Á�µÂ/�Y©ZeY��{Z¯���Âe�d¿Â¨��µ�fÀ¯�ÉZÆ�Á�d����Æ/��Ê/f·Á{�ÉZÆ¿Zf/��Z¼Ì]��{�¶/¼��½ZËZa

¹Â¸��ÃZ´�¿Y{�Ã|�¿�_Zq�|/��Y�Ê/�ZÀ��Z¯�Ä/»Z¿,½Y�Æe�Êf�Æ]�|ÌÆ��Ê°��a�������,�����
���%HUODQGL� - -�� (WKLHV� LQ� 3ULRSHUDWLYH�3UDFWLFHD� &RXQWDELOLW\� DQG� 5HVSRQVLELOLW\��$521���������������������������%H\HD� � 6�� 3DWLHQW� 6DIW\� )LUVW�� $521�����������������������0XUSK\� $�� &DUH� 0DLQWHQDFH� RI� $2�$6,) ,QVWUXPHQWDWLRQ� $2�$VLI� ,QVWUXPHQWVDQG ,PSODQWVD� $� 7HFKQLFDO� 0DQXDO�� %HUOLQ���6SULQJHU� 9HUODJ������������ ���Y�Å�,É{ÂÀ////Æ]�{�////]�Z¯�½Y�Ì////»�Ê////���] �Y¶¼��©ZeY�Ê°Ë�Ì§��Ìv»�Ê¸¸¼·Y�¾Ì]�ÉZÅ{�Y|¿Zf½Y�Æe�ÉZÆ¿Zf��Z¼Ì]�¶¼��ÉZ/Å�©Z/eY��{�Ä»Z¿�½ZËZaÊ°��a�¹Â¸��ÃZ´�¿Y{�Ã|�¿�_Zq�|��Y�Ê�ZÀ��Z¯,½Y�ËY�������,����Á����
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3URIHVVLRQDO�3UREOHPV�RI�2SHUDWLQJ�5RRPV�IURP�WKH�
6WDQGSRLQW�RI�3HUVRQQHO�LQ�,UDQ�%HWZHHQ������� �����

0RRVDYL 6�
$EVWUDFW,QWURGXFWLRQ� 7KH�LQFUHDVH�RI�PHGLFDO�NQRZOHGJH�DQG�WHFKQRORJ\�KDV�RSHQHG�QHZ�KRUL]RQV�LQ�WKH�ILHOG� RI� SDWLHQW� WUHDWPHQWV�� ,Q� WKLV� LQVWDQFH�� XVH� RI� VWDQGDUG� HTXLSPHQWV� DQG� UHVRXUFHV� DQG� DOVR�DSSOLFDWLRQ� RI� WKHRULHV IRU� TXDOLW\� FDUH� DUH� QHFHVVDU\� LQ� DOO� ILHOGV� RI� SDWLHQW� WUHDWPHQW� DV�ZHOO� DV�RSHUDWLQJ�URRPV��2UV��2EMHFWLYH� 7KLV� VWXG\�ZDV�GRQH�E\� D� GHVFULSWLYH� DQG� UHVHDUFK�PHWKRG� WR� GHWHUPLQH� WKH� H[LVWLQJ�LVVXHV�DQG�SUREOHPV�LQ�RSHUDWLQJ�URRPV�LQ�,UDQ�IURP������WR������0DWHULDOV�DQG�0HWKRGV�'DWD�FROOHFWLRQ�WRRO�FRQVLVWHG�RI�D�IRXU�SDUW�TXHVWLRQQDLUH�ZKLFK�FRYHUHG�SUREOHPV�UHODWHG�WR�LQIHFWLRQ�FRQWURO��RU�SHUVRQQHO�SHUIRUPDQFH��HTXLSPHQWV�DQG�UHVRXUFHV�UHODWHG�WR� VDIHW\� LQ� 25� DQG� SURIHVVLRQ� QHHGV� �VXFK� DV� SURPRWLRQ��7KH� VDPSOH� FRQVLVWHG� RI� ���� 25�SHUVRQQHO�IURP����SURYLQFHV�LQ�,UDQ�5HVXOWV� 7KH� PDMRULW\� RI� VDPSOHV� �����GLG� QRW� XVH� VSHFLDO� JRZQV� GXULQJ� LQIHFWLRXV� VXUJLFDO�RSHUDWLRQV�DQG�RQO\�����RI� WKHP�DGPLWWHG� WR�XVLQJ�YDULRXV�GLVLQIHFWDQWV�DV�D�PHDQV�RI� LQIHFWLRQ�FRQWURO�����RI�VDPSOHV�VDLG�WKDW�FOHDQLQJ�DQG�SUHSDULQJ�VXUJHU\�VHWV�ZHUH�GRQH�E\�XQSURIHVVLRQDO�SHUVRQQHO�� ����RI� VDPSOHV� GLGQ
W� FRPPXQLFDWH�ZLWK� WKHLU� SDWLHQWV� DQG������RI� VDPSOHV�GLG�QRW�XVH� SURWHFWLYH� VKLHOGV� IRU� WKHLU� SDWLHQWV����� RI� VDPSOHV� GHFODUHG� WKHUH� ZHUH� QR� VDIHW\� IDFLOLWLHV�DJDLQVW�;�UD\V�DQG�����VDLG�WKHUH�ZDV�QR�VWDQGDUG�DLU�FRQGLWLRQLQJ�,Q� UHJDUG� WR� SURIHVVLRQ� QHHGV�� WKH� UHVXOWV� LQGLFDWHG� WKDW� IRU� ���� RI� VDPSOHV� HYHQ� SODQQLQJ� IRU�KROGLQJ�PHGLFDO�FRQIHUHQFHV�ZDV�QRW�FDUULHG�RXW�E\�PDQDJHUV�RU�KHDGV�RI�25V�&RQFOXVLRQ� 5HVHDUFK�ILQGLQJ�LQGLFDWHG�WKDW�WKH�PRVW�LPSRUWDQW�SUREOHPV�LQ�25V�LQ�,UDQ�LQFOXGHG�FRQWURO�LQIHFWLRQ��ODFN�RI�VDIHW\�RU�VWUXFWXUDO�IDFLOLWLHV�DQG�QRQ� IXOILOOPHQW�RI�SURIHVVLRQ�QHHGV���
.H\�ZRUGV� ,QIHFWLRQ��2SHUDWLQJ�5RRP�1XUVLQJ��RSHUDWLQJ�5RRPV�VWDQGDUGV��6DIHW\��


