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yu� ¶§�b�Y� /uyYº¯� 0¯Z°c� ¶]� ®â°�c� ª]Z£� z�Zoy aZ^gY� ¶]�0¨â%º«ºcZ�� z�³� {Y� ±Zd�¬-� ±Zd�Y�âµv v³Y�½yY|.�Z���º³/%º«ºcZ��|§Yz¯�0¯Z°c�{Y�¶«Z¤¯�±Z-v´�¿ ¹yu/y¹M��°k�yu�¶§�0¯zdp¯�±Zâºl�³Yu��±Zd�Y�0³Z¯¹ v³v³Z�y�/yZâ�Z¯�¶]�Z·�µuYuºo0d�Yv¸]�b³¹Z�¯�µ{ °·�¶§�±Zd�Y/Y�¶³Z°À°��/yZ¨]mz��±Zâzl¯�Zuv´d�Y ��¾¯� /yY|.�Z§´v´�Z£¶§�b�Y� z§w� ª]t]{Y� 0� b¿Z°oZ·/�yYº-�aZ¤À¤pc�|§z¯�¢¿z��{Y�mz��²¿Yb�Y�µv��²À¯Zc�±Yz¸c�v^§¹�
´¯�]Z æ��/z.���¹yº§�/vkZ���²¿v¿MvÀ���0oZ^��� ��/uYz¯��Y�0¸«Yv^���¶°À¸���0�yz]�Y/%º«ºÀ¯vÀ� ±Z�z�z¯/u/Z¸³Zd�yZ°À]�¶]� µv´´§�¶�kYz¯�±YyZ°À]�y©Z�� {Y�b�y� z¸��/{Yy¹� Z´À�yº�æèìë0«Y�æèíæ�0�·¹&�� ¶³ZÀ«Z�� yZ´À°�� ²À¯yZ¸#� aÇZ¤¯� ¶�Ès�yº�§� 0¨�|�� ­º¬�� /Z¸·Z.�³Yu� ±Z¿ºl�³Yuæèíç ���ëê�
ç�0¨¬¯�iz¿Y��/yYz]Z£M�¶d�z���/yº°Àc�¶À°�� aYuZ��uYz¯�/���À¯vÀ�Y� 0�yz]/z¯� ±Z�z�� /%º«º

©Z��{Y�µv´´§�¶�kYz¯�±YyZ°À]�yu�±Yyv³{Z¯�±Zd�Yæèìê Zcæèíæ�0�·¹&��0°¬���¿Z°·�²À¯¹u�aÇZ¤¯�¶�Ès�Z´À��0¬�º]æèíç� ��çî�
��&KDQ�-��6DQNDUDQDUD\DQDQ�5��6KHQ�=� 3RSXODWLRQ�%DVHG� &DQFHUU� 6XUYLYDO�� DQ� $QDO\VLV� RI� �������&DVHV�� =KRQJKXD� =KRQJ� /LX� =D� =KL� ��������������������&RWURQ� 5V�.XPDU� 9�&ROOLQV� 7�5REELQV�3DWKRORJLF� %DVLV� RI� 'LVHDVH� �WK HG�� 3KLODGHOSKLD��:%�6DXQGHUV������� ��������*KDGLULDQ� 3� )DPLOLDO� +LVWRU\� RI� (VRSKDJHDO�&DQFHU��&DQFHU������������ �������
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��*KDGLULDQ� 3� )RRG� +DELWV� RI� WKH� 3HRSOH� RI� WKH�&DVSLDQ� /LWWRUDO� RI� ,UDQ� LQ�5HODWLRQ� WR�(VRSKDJHDO�&DQFHU��1XWU�&DQFHU������������� ���������*KDGLULDQ�3��6WHLQ�*)��*RURGHW]N\�&��5REHUIURLG�0%��0DKRQ�*$��%DUWVFK�+��'D\�1(��2HVRSKDJHDO�&DQFHU�6WXGLHV�LQ�WKH�&DVSLDQ�OLWWRUDO�RI�,UDQ��6RPH5HVLGXDO� 5HVXOWV�� ,QFOXGLQJ� 2SLXP� 8VH� DV� D� 5VN�)FWRU��,QW�-�&DQFHU��������������������*KDGLULDQ� 3� +HUPDO� ,ULWDWLRQ� DQG� (RSKDJHDO�&QFHU�LQ�1UWKHDVWHUQ�,UDQ��&DQFHU�����������������������+DMLDQ�7LODNL� .2�)DFWRUV� $IIHFWLQJ� WKH� 6XUYLYDO�RI� 3WLHQWV� ZLWK� 2VRSKDJHDO� &UFLQRPD� 8GHU�5DGLRWKHUDS\� LQ� WKH� 1RUWK� RI� ,UDQ�� %U� -� &DQFHU�������������������������,VODPL� )�� .DPDQJDU� )�� $JKFKHOL� .� �HW� DO�(SLGHPLRORJ\�RI�)HDWXUHV�RI�8SSHU�*DVWURLQWHVWLQDO�

7UDFW� &DQFHUV� LQ� 1RUWKHDVWHUQ� ,UDQ�� %U� -� &DQFHU���������������������� .HOVHQ� '3�� 'DO\� - 0�� .HUQ� 6(�� HW� DO��*DVWURLQWHVWLQDO��2QFRORJ\�3ULQFLSOHV�DQG�3UDFWLFH���/RQGRQ��/LSSLQFRWW�:LOOLDPV�	�:LONLQV�����������	������������ 3DUYLQ� 6�� )LURX]� 6� �$� 6WXG\� RI� ���� &DVHV� RI�(VRSKDJHDO�&DUFLQRPD�LQ�1RUWKZHVW�RI�,UDQ��0HG�-�0DOD\VLD����������������������5XVWJL� $.�� &UDZIRUG� -0� �&OLQLFDO� $VSHFWV� RI�(VRSKDJHDO� &DQFHU� *DVWHURLQWHVWLQDO� &DQFHUV�����������������6LDVVL� )�� 3RXUDQVDUL� =�� *KDGLULDQ� 3� 1XWULHQW�,QWDNH� DQG� (VRSKDJHDO� &DQFHU� LQ� WKH� &DVSLDQ�/LWWRUDO� RI� ,UDQ�� D� &DVH� &RQWURO� 6WXG\� &DQFHU�'HWHFW� 3UHY��������������������
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)DFWRUV�$VVRFLDWHG�ZLWK�(VRSKDJHDO�&DQFHU�LQ�WKH�6RXWKHDVW�
3DUW RI�WKH�&DVSLDQ�6HD

6HPQDQL�6K���%HVKDUDW�6���$EGRODKL�1���.HVKWNDU�$�$���.DELU�0�-��� )D]HO�$�5���'DQHVK�$���0DOHN]DGHK�5�
$EVWUDFW,QWURGXFWLRQ� (VRSKDJHDO�FDQFHU�LV�WKH��WK�SUHYDOHQW�FDQFHU�����RI�DOO��DURXQG�WKH�ZRUOG�DQG�WKH�VL[WK�OHDGLQJ�FDXVH�RI�GHDWK��IURP�FDQFHUV��7KH�1RUWKHDVWHUQ�SDUWV�RI�,UDQ��&DVSLDQ�OLWWRUDO DUHDV��DUH RQH�RI�WKH�PRVW�SUHYDOHQW�DUHDV�RI�HVRSKDJHDO�FDQFHUV LQ�WKH�ZRUOG�2EMHFWLYH� ,Q� WKLV� VWXG\� ZH� H[DPLQHG� UHODWLRQVKLS� EHWZHHQ� HVRSKDJHDO� FDQFHU� WXPRU� KLVWRORJ\� DQG� YDULDEOHV�OLNH�DJH�DQG�VH[��LQ�SDWKRORJLFDOO\�FRQILUPHG�FDVHV�LQ�WKH�1RUWKHDVWHUQ�RI�,UDQ��&DVSLDQ�OLWWRUDO PDUJLQV��0DWHULDOV� DQG�0HWKRGV� 7KLV� GHVFULSWLYH� FURVV�VHFWLRQDO� VWXG\�ZDV� FRGXFWHG� LQ� WKH KHDOWK� FDUH� VHUYLFHV� DQG�SDWKRORJLF� FHQWHUV LQ� *ROHVWDQ� 3URYLQFH� $OO� SDWKRORJLFDOO\� FRQILUPHG� HVRSKDJHDO� FDVHV� ZHUH� HQUROOHG� LQ� WKH�VWXG\�DQG�GHPRJUDSKLF�GDWD�ZHUH OLVWHG� 'DWD�ZHUH DQDO\VHG�ZLWK�6366���� VRIWZDUH�9DULDEOHV�ZHUH�FRPSDUHG�ZLWK�RQH�ZD\�$129$�DQG�0DQQ�:KLWQH\�WHVWV�IRU�FRQWLQXRXV�YDULDEOHV�DQG�FKL�VTXDUH�IRU�QRPLQDO�FDWHJRULFDO�YDULDEOHV��/HYHO�RI�VLJQLILFDQFH�ZDV�VHW�DW��S�YDOXH�OHVV�WKDQ�������5HVXOWV� )RXU� KXQGUHG� DQG� QLQHW\� RQH� SDWKRORJLFDOO\� FRQILUPHG� HVRSKDJHDO� FDQFHU� FDVHV� IURP� ����� WKURXJK������ZHUH�LQFOXGHG�LQ�WKLV�VWXG\��6TXDPRXV�FHOO�FDUFLQRPD�ZDV�WKH�GRPLQDQW�WXPRU�KLVWRORJ\�LQ�WKLV�VWXG\�DQG�LW�ZDV�PRUH�FRPPRQ�LQ�IHPDOHV��:H�IRXQG�WKDW�WXPRU�KLVWRORJ\�LV�KLJKO\�UHODWHG�WR�JHQGHU�DQG�WKLV�DVVRFLDWLRQ�LV�LQGHSHQGHQW�RI�DJH�IDFWRU��2XU�ILQGLQJ�UHYHDOHG�WKDW�WKLV�DVVRFLDWLRQ�LV�RQO\�DSSOLFDEOH�WR�ROGHU�DJH�JURXSV��ROGHU�WKDQ������&RQFOXVLRQ� 5HVXOWV�IURP�WKLV�VWXG\�VXJJHVWHG WKDW�GHPRJUDSKLF�IDFWRUV�PLJKW�EH�GLIIHUHQW�LQ�HVRSKDJHDO�FDQFHU�FDVHV�LQ�GLIIHUHQW�JHRJUDSKLF�DUHDV��2XU�ILQGLQJ�FDQ EH�D�UHIOHFWLRQ�RI�GLVWLQFWLYH�HWLRORJ\�IRU�HVRSKDJHDO�FDQFHU�LQ�WKH�&DVSLDQ�OLWWRUDO DUHDV��
.H\ ZRUGV� $GHQRFDUFLQRPD ��(SLGHPLRORJ\��(VRSKDJHDO�1HRSODVPV��1HRSODVPV��6TXDPRXV�&HOO����
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