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�]Z´¯��$ODJKHKEDQGDQ�5��0DF.D\�$��HW�DO��3HGLDWULF�%XUQ�,QMXULHV�LQ�7HKUDQ��,UDQ��%XUQ����������������������6ROWDQL�.��=DQG�5�DQG�HW�DO����������(SLGHPLRORJ\�DQG�PRUWDOLW\�RI�EXUQV�LQ�7HKUDQ��,UDQ��%XUQV�������������� Ð�²°§Ç�²�³yº��½yZd�z�½yZ°À]��b�º�� ½Z· ¾oYzk�¹ ¾.dsº�(Àd�È��¶°kzcYvs�YzÀ°o��±Yz¸c �½z�]�z�³ÎÐÔÐ� Ñ�¾¿È¯�y¶¬oY�aZ�¿Z�� ¶]� Èd^¯� ±YyZ°À]� ¾�yz] ¾.dsº��=Y� ¶À¤]�¾¨�|�� º¬�� µZ.�³Yu�¾�{º¯M� ¶¿z�³ ÎÐÔÓ�º��©Z�µyZ°�Ö�����ÑÓ�ÐÐ�

Ò�º«yZ¯�±Z§uº§� ½yZd�z��¶°kzcLZÀ³º��~³ZÀ³Z¯¹{yM� �±Yz¸c�½z�]�aYyZ�d³YÎÐÔÐ� Ó�~�À��,³Ç�@¹±Yz.¿u>�¹ b�º��½Z¸¿yZ°À]�½yZd�z� ¾.dsº��¾�¹z��²À��Y�¶°kzc��z¸#�aYyZ�d³YÎÐÔÐ�
��+DQJ�0�<��&KLOGUHQ�DQG�%XUQ�,QMXULHV��-$0$��������������������� Õ�¾ �«�¯�±Z-&�µuY|À«¹�²�º@±Yz.¿u� ¹>b¯È� ¹ ±Z§uº§z�s¾.dsº��±Z§uº§�¾.dsº��uyYº¯�¾�yz]¾�{º¯M� |§z¯� ¾.dsº���t]� yu� ½zd�]¾³Z¯yuZ´À��� |¿z^c�ÎÐÕÎ�
���*DPLOOL��5/�,QWHUQDWLRQDO�6RFLHW\�IRU�%XUQ�,QMXULHV�6XUYH\��,QIHFWLRQ�DQG�,QIHFWLRXV�
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&RPSOLFDWLRQV�LQ�:RUOGZLGH�%XUQ�8QLWV��%XUQV����������������������+RZDUG�3��&DQFLR�/��0FPDQXV�$��*RRGZLQ�&��.LP�6��3UXLWW�%��0LQL� 6\PSRVLXP�:KDW
V�1HZ�LQ�%XUQ� $VVRFLDWHG�,QIHFWLRQV"��&XUUHQW�6XUJHU\�����������������������������(URO�6��$OWRSDUODN�8��HW�DO��&KDQJHV�RI�0LFURELDO�)ORUD�DQG�:RXQG�&RORQL]DWLRQ�LQ�%XUQHG�3DWLHQWV��%XUQV����������������������:HEHU�-��6KHULGDQ�5��HW�DO���1RVRFRPLDO�,QIHFWLRQV�LQ�3HGLDWULF�3DWLHQWV�ZLWK�%XUQV��$-,&���������������������� ÎÐ��y|d¬°�Y±Y{º�¾���zÀ]�¾kYv³z]��yu� ½yZd�z� b�º�¹¾.dsº��±Yz¸¯�¶°kzc�¿ZÀ³�±Yz¸c���v´°kyY ÎÐÕÍ� ÎÑ�²¿z�³� �¾¿Z¯zÀ¬��yZd�z�� ¹ ±º³Z£��¾°«Z�� �±Yz¸c ÎÐÕÎ�� ÎÒ�±Z-&¯� �¾ �«��½Z·�®s{� b^£Yz¯� ¹ ½yZd�z� .dsº�¾�¹ ¾¨�|�� º¬�� µZ.�³Yu� aYyZ�d³Y� �|¿z^c�|¿z^c�¾³Z¯yu�¾d�Yv¸]�aZ¯vsÎÐÕÐ�
���7RPSNLQV�'��5RVVL�/��&DUH�RI�2XW�3DWLHQW�%XUQV��%XUQV ������[[[��[[[�[[[� ÎÔ�a¹z��ÂÀ�Z]��²¿¹uº-±ºX¬§�¾.dsº��¾oYzk z�ºd�¿z§��¶°kzcLvÀ�¯z]Z�� ¾^À¤³� ¾^dl�±Yz¸c� ¸#�aYyZ�d³Yz��ÎÐÓÏ�
���'XQQ�.���7KH�5ROH�RI�$FWLFRDW�ZLWK�1DQRFU\VWDOOLQH�6LOYHU�LQ�WKH�0DQDJHPHQW�RI�%XUQV��%XUQV�����������VXSSO�����6��6������'HPOLQJ�5��'HVDQWL�/���7KH�5DWH�RI�5H�HSLWKHOLDOL]DWLRQ�$FURVV�0HVKHG�6NLQ�*UDIWV�LV�,QFUHDVHG�ZLWK�([SRVXUH�WR�6LOYHU��%XUQV������������������� ÏÍ�Z´À¯�¾Wº¨��¾.dsº�� yu� ¾�Yzcº¿|À���±Yz¸c ¾·Z.�³Yu�uZ¸k�aYyZ�d³Y�ÎÐÓÖ�

���*UDFLD�&*��$Q�2SHQ�6WXG\�&RPSDULQJ�7RSLFDO�6LOYHU�6XOIDGLD]LQH�DQG�7RSLFDO�6LOYHU�6XOIDGLD]LQH�&HULXP�1LWUDWH�LQ�WKH�7UHDWPHQW�RI�0RGHUDWH�DQG�6HYHUV�%XUQV��%XUQV ���������������� ÏÏ�v°p¯� �±º.]M�Z]� µYz°·� ±Yz¿Y� ¦¿z³%� ½Z·¹yYu ½yZd�z��aZ¯Yv£Y�yº³�¾cYyZ�d³Y�¹ ¾.´·z��¶��R¯��±Yz¸c ��³YuÎÐÔÕ����Ð�ÔÎÏ�
���7UXMLOOR�*7��5DQJHO�*+��&RPSDUDWLYH�VWXG\�%HWZHHQ�5LIDPLFLQ�DQG�6LOYHU�6XOIDGLD]LQ�LQ�GHHS�3DUWLDO�7KLFNQHVV�%XUQV�7UHDWPHQW��&LU�3ODVW�������������������>$EVWUDFW@�$YDLODEOH�IURP�KWWS����ZZZ�JRRJOH�FRP����,QQHV�0��8PUDZ�1��)LVK�-��*RPH]�0��&DUWRWWR�5�7KH�8VH�RI�6LOYHU�&RDWHG�'UHVVLQJ�RQ�'RQRU�VLWH�:RXQGV��D�3URVSHFWLYH��&RQWUROOHG�0DWFKHG�3DLU�6WXG\��%XUQV�������������������� ÏÒ�uY|¸]� �¾´°¿Y�½zÀ-yZ¨]� zÀgPc� ½Y� ¶�¿Z¤¯� ¾�yz]²¿{Z¿uZ «º�� yº¬À�¹� ½vÀWº¬§¹yvÀ·� ±Z°�³Z�Î�z]{Y� ¾¨¿� yu� ¹u� ¶kyu� ¾.dsº�� ®s{� bÀ��¹±Yv°·� ¾¨�|�� º¬�� µZ.�³Yu� \td´¯� ½Z¸³Zd�yZ°À]�bÀ]zc� µZ.�³Yu� �½yZd�z�� v�yY� ¾�Z´�yZ§� ¶¯Z³�±Z¿Z��}yv¯ÎÐÕÍ� ÏÓ�¶¤¿v�� �¾°¬�¯�Z¤¯�¾�yz]Z]� ±Z°�³Z�� zÀgPc�½Y� ¶�¿ aZ^À§zcµz¤³�²¿{Z¿uZ «º�Î�av¯�z]�¾kyZs�¹ ¾³Yz¿Y±YyZ°À]� yu� ¹u� L¶kyu� ¾.dsº�� ½Z¸°s{� ®À¯zc� ±Z¯{®�Z§�¾�º¯� Z¯Y�¾¨�|��|§z¯� µZ.³Z¯yu�¶]� µv´´§� ¶�kYz�̄���½yZd�z�� v�yY�¾�Z´�yZ§� µv�³��Z#� ¶¯Z³� ±Z¿Z�� ��±Z¸ �Y�¾¨�|��º¬��µZ.�³YuÎÐÔÑ�
���6XEUDKPDQ\DP 0��$�3URVSHFWLYH�5DQGRPL]HG�&OLQLFDO�DQG�+LVWRORJLFDO�6WXG\�RI�6XSHUILFLDO�%XUQ�:RXQG�+HDOLQJ�ZLWK�+RQH\�DQG�6LOYHU�6XOIDGLD]LQH��%XUQV������������������
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&RPSDULQJ�'UHVVLQJ�ZLWK�6LOYHU�6XOIDGLD]LQH�DQG�
1LWURIXUD]RQH�RQ�%XUQ�:RXQG�,QIHFWLRQ�$PRQJ�WKH�3DWLHQWV�

$GPLWWHG�WR�WKH�3HGLDWULF�%XUQ�:DUG�LQ�7DEUL]������
'DUYLVKSRXU $��06F���/RWIL�0���06F���6DOHKL�)��0'���$JKD]DGHK�$���06���KDVDQL�$��3K�'���$DOL�1�%6��

$EVWUDFW,QWURGXFWLRQ� %XUQV� DUH� DPRQJ� WKH� PDLQ� SXEOLF� KHDOWK� SUREOHPV� WKURXJKRXW� WKH� ZRUOG� HVSHFLDOO\� LQ� WKH�GHYHORSLQJ� FRXQWULHV�� ,Q� ,UDQ� EXUQ� LQMXULHV� FDXVHV� VLJQLILFDQW� PRUELGLW\� DQG� PRUWDOLW\�� HVSHFLDOO\� DPRQJ� WKH�SHGLDWULF� SRSXODWLRQ�� ,QIHFWLRQ� UHPDLQV� WKH� PRVW� FRPPRQ� FDXVH� RI� GHDWK� LQ� WKH� VHYHUHO\� EXUQHG� SDWLHQWV�� 7KH�SURSHU�XVH�RI�WRSLFDO�DQWLPLFURELDO�DJHQWV�GHFUHDVHV�WKH�RFFXUUHQFH�RI�EDFWHULDO�UHVLVWDQFH�DQG�VHSVLV��2EMHFWLYH� 7KH� SXUSRVH� RI� WKLV� VWXG\�ZDV� WR� FRPSDUH� WZR� WRSLFDO� DQWLPLFURELDO� DJHQWV�� 6LOYHU�6XOIDGLD]LQH� DQG�1LWURIXUD]RQH��ZLWK�UHVSHFW�WR�WKH�UDWH RI�KHDOLQJ��LQIHFWLRQ�DQG�WKHLU�WUHDWPHQW��0DWHULDOV� DQG� 0HWKRGV� 7KLV� VWXG\� ZDV� D� TXDVL�H[SHULPHQWDO� VWXG\� WKDW� XVHG� FRQYHQLHQFH� VDPSOLQJ� IRU� ��PRQWKV�RQ����FDVHV�WKDW�ZHUH�DGPLWWHG�LQ�WKH�SHGLDWULF�EXUQ�ZDUG�DW�WKH�EXUQ�FHQWHU�RI�WKH�6LQD�KRVSLWDO��7DEUL]��(DVW�$]DUELMDQ�� LQ� ������ 5HVHDUFK� SRSXODWLRQ� FRQVLVWHG� RI� FKLOGUHQ�ZKR�ZHUH� DGPLWWHG� LQ� WKLV� FHQWHU� DQG� IURP�DPRQJ� WKHP�� WKH� SDWLHQWV� ZKR� PHW� WKH� FKDUDFWHULVWLFV� RI� UHVHDUFK� VDPSOHV� ZHUH� VHOHFWHG� DIWHU� H[SODLQLQJ� WKH�VWXG\� WR� WKHLU� SDUHQWV� DQG� UHFHLYLQJ� WKHLU� SHUPLVVLRQ�� 7KH\� ZHUH� DOORFDWHG� LQ� UDQGRP� LQWR� WZR� JURXSV� �FRQWURO�DQG� H[SHULPHQWDO���7KH� WRROV�ZHUH� D� TXHVWLRQQDLUH� DQG� D� FKHFNOLVW�� ,Q� WKLV� UHVHDUFK�RQH�JURXS�ZDV�GUHVVHG�ZLWK�6LOYHU�6XOIDGLD]LQH�FUHDP�DQG�DQRWKHU�JURXS�ZLWK�1LWURIXUD]RQH�DQG� WKH\�ZHUH� UHSODFHG�RQFH�SHU�GD\��)RU�EXUQ�VWDWXV� DVVHVVPHQW�� LQ� GUHVVLQJ� FKDQJH� WLPH�� WKH� ZRXQGV� ZHUH� FRQVLGHUHG� UHJDUGLQJ� WR� WKH� LQIHFWLRQ� FULWHULD� DQG�SUHVHQFH� RI� HSLWKHOLDOL]DWLRQ� DQG� JUDQXODWLRQ� WLVVXH�� $OVR� IRU� HDFK� SDWLHQW�� EDFWHULDO� FXOWXUHV� ZHUH� WDNHQ� WKUHH�WLPHV� E\� D� VZDE��'HVFULSWLYH� DQG� DQDO\WLFDO� VWDWLVWLFV�ZHUH� SHUIRUPHG� XVLQJ� WKH�$��WHVW� DQG�7�WHVW� E\�PHDQV� RI�
6366�VRIWZDUH��YHUVLRQ�������5HVXOWV�� 6WDWLVWLFDO� DQDO\VLV� GLGQ¶W� VKRZ� DQ\� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� WKH� WZR� JURXSV� ZLWK� UHJDUG� WR�FOLQLFDO� VLJQV� RI� LQIHFWLRQ� �3 � ������� DQG� PLFURELRORJLFDO� VWXG\� �3 � �������� $OVR� WKHUH� ZDVQ¶W� DQ\� VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�WZR�JURXSV�ZLWK�UHJDUG�WR�UH�HSLWKHOLDOL]DWLRQ�WLPH��3 ���������KRVSLWDOL]DWLRQ�GD\V��3 �������DQG�FRVW�RI�FRQILQHPHQW��3 ��������&RQFOXVLRQ� ,Q� WKLV� VWXG\�� RXU� K\SRWKHVLV� EDVHG� RQ� D� GLIIHUHQFH� EHWZHHQ� WZR� WRSLFDO� DQWLEDFWHULDO� DJHQWV� ZDV�UHMHFWHG� DQG� LW�ZDV� VHHQ� WKDW� WKH� HIILFDF\�RI� WZR�GUXJV� �6LOYHU�6XOIDGLD]LQH� ���FUHDP�DQG�1LWURIXUD]RQH��ZHUH�SDUDOOHO�� ,W� LQGLFDWHG� WKDW� RYHU XVH� RI� RQH� GUXJ� FDQ¶W� EH� D� UHDVRQ� IRU� LWV� HIILFDF\�� ,W� VHHPV� WKDW� PRUH� DWWHQWLRQ�VKRXOG�EH�SDLG�RQ�VHOHFWLQJ�WKH�GUXJ�IRU�EXUQHG�SDWLHQW�WUHDWPHQW�
.H\�ZRUGV� %XUQV��LQIHFWLRQ��6LOYHU�6XOIDGLD]LQH��1LWURIXUD]RQH�
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