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Y�Ë�� {Â�� Ã{Z¨f�Y� Ê°ÌÀÌ¸¯Y�Za� ÉZÅ�Y�]Y� �Y� �ZÌ¿� c�Â�Á�Ê³{Zf§Y�Z¯� �Y�h�Z]�d�Y�¾°¼»� ZÆ¿M� ½Z»�{� �{� �ÌyPe{Â���Ì»�Á�±�»� ��]�¾ËY�ª^��]ÊÀ��ÃÁ�³��{��¤»�®ÌeZ»Á�e�ÉZÅ�\Ì�M�Ê�½Z¿YÂm� ½Âq� Á� |ËM�Ê»� {ÂmÂ]� ½Y|À¼·Z�� �Y� �Ì]� ½YÂm

ÄmÂe��f�Ì]�Ä·Z�»�¾ËY�Ä]�|ËZ]�|Àf�Å�Ä »Zm�µZ §�ÉZÅÁ�Ì¿{�¯�,ÉY�Ã{Zm� g{YÂu� dÌ¼ÅY� Ä]� �f�Ì]� ÄmÂe� ¾ËY�]ZÀ]Ä¯�{Â��Ê»�h�Z]� ,É�ÂeÂ»�ÄÌ¸¬¿�¶ËZ�Á�Á�ZÅ�Ã{Zm�ÊÀ¼ËYÉZÅ� Ä»|�� �Á�]� |ÅZ�ÉZËÂa� Ä »Zm� �{� �Ë~aZ¿� ½Y�^m� ºÌ�Z^¿�{Ây�
�]ZÀ»��6RVLQ� '0�� 6DFNV� --�� 6PLWK� 60�� +HDG� ,QMXU\�$VVRFLDWHG�'HDWKV� LQ� WKH�8QLWHG� 6WDWHV� IURP� �����WR�������-$0$��������������������*DEHOOD�%��+RIIPDQ�5��0DULQH�::��6WDOORQH�/��8UEDQ� DQG� 5XUDO� 7UDXPDWLF� %UDLQ� ,QMXULHV� LQ�&RORUDGR��$QQ�(SLGHPLRO������������������0DFNHQ]LH�(-��(GHOVWHLQ�6/��)O\QQ�-3��7UHQGV�LQ�+RVSLWDOL]HG� 'LVFKDUJH� 5DWHV� IRU� +HDG� ,QMXU\� LQ�0DU\ODQG� ��������� $P� -� 3XEOLF� +HDOWK� �����������������)LIH� '�� +HDG� ,QMXU\� ZLWK� DQG� ZLWKRXW� +RVSLWDO�$GPLVVLRQ�� &RPSDULVRQV� RI� ,QFLGHQFH� DQG� 6KRUW�7HUP�'LVDELOLW\�$P�-�3XEOLF�+HDOWK�����������������&�&�&�� 7UDXPDWLF� %UDLQ� ,QMXU\�&RORUDGR��0LVVRXUL�� 2NODKRPD�� DQG� 8WDK�� �����������00:5�����������������6RVLQ�'0��6QLH]HN�-(��:D[ZHLOHU�5-��7UHQGV� LQ�'HDWK�� $VVRFLDWHG� ZLWK� 7UDXPDWLF� %UDLQ� ,QMXU\������� 7KURXJK� ������ 6XFFHVV� DQG� )DLOXUH�� -$0$���������������������.HUVHO� '$�� 0DUVK� 19�� +DYLOO� -+�� 6OHLJK� -:��1HXURSV\FKR� /RJLFDO� )XQFWLRQLQJ� 'XULQJ� WKH� \HDU�)ROORZLQJ�6HYHUH�7UDXPDWLF�%UDLQ�,QMXU\��%UDLQ�,QM�������������������0D[�:��0DFNHQ]LH�(-��5LFH�'3��+HDG� ,QMXULHV��&RVWV� DQG� &RQVHTXHQFHV�� -� +HDG� 7UDXPD� 5HKDELO�����������������/XFKWHU� 6��:DO]�0&�� /RQJ�7HUP�&RQVHTXHQFHV�RI�+HDG�,QMXU\�-RXUQDO�1HXURWUDXPD���������������������7KXUPDQ� '-�� (SLGPLRORJ\� DQG� (FRQRPLFV� RI�+HDG� 7UDXPD�� ,Q�� 0LOOHU� /�� +D\HV� 5�HGV��� +HDG�

7UDXPD� 7KHUDSHXWLFV�� %DVLF� 3UHFOLQLFDO� DQG�&OLQLFDO�$VSHFWV��1HZ�<RUN� -RKQ�:LOH\�DQG�6RQV����������&�'�&�� 7UDXPDWLF� %UDLQ� ,QMXU\� LQ� 1HZ� -HUVH\������� $YDLODEOH� DW�>KWWS���ZZZ�'+66�+HDOWK &DUH�6\VWHP�$QDO\VLV��7UDXPDWLF�%UDLQ�,QMXU\�KWP@� ���|»Zu� ,�z^u�§�¡Y{� ¡Y{� ÉZÅ�Z»M� Á� |Ì�� ¶ÌmM cZ§{Z�e�Ä^À��ZÆq�ºm�¹Zm�Ä»Z¿�Á�� ,�be�Ä»Z¿�Ã�ËÁ�� ÃZ»�¾Ë{�Á�§�������,����
���.DUROLQVND� ,QVWLWXWH� 	� :+2� &ROODERUDWLQJ�&HQWHU� RQ� &RPPXQLW\� 6DIHW\� 3URPRWLRQ�� 6WURQJ�'HYHORSPHQW� RI� 6DIHW\� &RQVFLRXVQHVV� LQ� ,5$1�3ULRULWLHV� RQ� 6DIH� &RPPXQLW\� 'HYHORSPHQW�� 6DIH�&RPPXQLW\�:HHNO\�1HZV�������������� ����Â�¯� Ê¿Â¿Z«� Ê°��a� ½Z»�Z�� Ê»Â¼�� �]YÁ��� �g{YÂu��Ã�Z¼��,Ê´f�^¼Å����,������,����
���.OLPHN� (�� 0LOG� 7UDXPDWLF� %UDLQ� ,QMXU\� LQ� WKH�$GYHUVDULDO� 3URFHVV�� $YDLODEOH� DW��>KWWS���ZZZ�GLVDELOLW\�DVVHVVPHQW�FRP@������6LPRQ� 53�� 7UDXPD� WR� +HDG� DQG� 6SLQH�� ,Q��$QGUHROL�7(��&HFLO�(VVHQWLDOV�RI�0HGLFLQH���WK�HG��3KLODGHOSKLD��:%�6DXQGHUV���������������(YDQV�6$��$LUH\�0&��&KHOO�60��HW�DO��'LVDELOLW\�LQ�<RXQJ�$GXOWV� )ROORZLQJ�0DMRU�7UDXPD�� �� \HDU�)ROORZ�XS�RI�6XUYLYRUV��%0&�3XEOLF�+HDOWK���������������1,26+�� :RUN�5HODWHG� ,QMXU\� 4XHU\� 6WDWLVWLFV�6\VWHP��$YDLODEOH�DW��>KWWS��ZZZ�&'&�JRY�ULVTV�SRSXS�KLJKOLJKWV�KWP@
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(SLGHPLRORJLFDO�VXUYH\�RI�7UDXPDWLF�%UDLQ�,QMXU\�LQ�+RVSLWDOL]HG�
3DWLHQWV�LQ�5DVKW�

(PDP�+DGL�0�5���+DWDPLDQ�+��5�
$EVWUDFW,QWURGXFWLRQ��7UDXPDWLF� %UDLQ� ,QMXU\� �7%,�� LV� D� PDMRU� FDXVH� RI� PRUELGLW\� DQG� PRUWDOLW\�� (DFK� \HDU� ������GHDWKV�LQ�WKH�8QLWHG�6WDWHV�DUH�DVVRFLDWHG�ZLWK�7%,��UHSUHVHQWLQJ�PRUH�WKDQ�����RI�DOO�LQMXU\�±UHODWHG�GHDWKV�0RWRU� 9HKLFOH�DFFLGHQWV�DUH�WKH�PDMRU�FDXVHV�RI�7%,�WKDW�LWV�RFFXUUHQFH�KDV�EHHQ�LQFUHDVLQJ�LQ�RXU�FRXQWU\�LQ�UHFHQW�\HDUV��2EMHFWLYH�� :H� GHFLGHG� WR� VWXG\� 7%,� LQ� RXU� UHJLRQ� WR� HYDOXDWH� WKH� (SLGHPLRORJLFDO� IHDWXUHV� RI� WKLV� KHDOWK�SUREOHP�0DWHULDOV�DQG�0HWKRGV� ,Q�D�VL[� PRQWK�SHULRG�LQ�������ZH�UHYLHZHG�7%,�SDWLHQWV�UHFRUGV�LQ�5DVKW�3RRUVLQD�KRVSLWDO�DQG�GDWD�VXFK�DV�DJH��VH[��PHFKDQLVPV�RI� WUDXPD�DQG�5DGLRORJLFDO�ILQGLQJV�ZHUH�FROOHFWHG��:H�VWDJHG�WKH� VHYHULW\� RI� WUDXPD�E\�*ODVFRZ� &RPD�6FDOH��'DWD�ZHUH� DQDO\]HG�E\�6366� VRIWZDUH��:H�XVHG�&KL�6TXDUH�WHVW�DQG�3�9DOXH�OHVV�WKDQ������ZDV�FRQVLGHUHG�VLJQLILFDQW�5HVXOWV� )URP�WKH�WRWDO�RI�����SDWLHQWV��������ZHUH�PDOHV�DQG�������ZHUH�IHPDOHV�ZLWK�D�PDOH�WR�IHPDOH�UDWLR�RI�����WR����7KH�PRVW�FRPPRQ�DJH�JURXS�ZDV�������\HDUV��0DMRULW\�RI�SDWLHQWV�ZHUH�VWXGHQWV��7KH�PRVW�IUHTXHQW�PHFKDQLVP� RI� WUDXPD� ZDV� PRWRU�YHKLFOH� DFFLGHQW�� ������ RI� LQMXULHV� ZHUH� PLOG� LQ� VHYHULW\�� 7KHUH� ZDV� D�VLJQLILFDQW�UHODWLRQ�EHWZHHQ�&�7�6FDQ�ILQGLQJV�DQG�VHYHULW\�RI�LQMXULHV���3��������,VRODWHG�EUDLQ�LQMXU\�ZDV�VHHQ�LQ�������RI�SDWLHQWV�&RQFOXVLRQ� 7KLV� VWXG\� VKRZHG� WKDW�ZH�VKRXOG�SD\�PRUH�DWWHQWLRQ� WR�7%,� LQ�\RXQJ�SDWLHQWV�ZKR�DUH� WKH�PRVW�DFWLYH�SRWHQWLDO�IRUFHV�RI�RXU�VRFLHW\�
.H\�ZRUGV� $FFLGHQWV��7UDIILF��%UDLQ�,QMXU\��,QSDWLHQWV��:RXQGV�DQG�,QMXULHV
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