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] ²¿v«Y¹±Z§uº§�yu�®�M�Z]�¶§v��¾¿Z�Z´��½zÀ�d¯�±Yº´��¶uyYu��Z^cyY�ÎÎ�ÎÏ¹ÎÐ�v��vÀWZc�|À³�Z¯�¶�«Z�¯�yu�¶§��±Zººl³{��v´ººkzÀ]��±Yzºº¸c�½Z·z¸ºº� yu�¶ºº�«Z�¯��±Yzºº¿Y yu�¹y�Zºº] Yy�®º�M��ºÀº� �±Z¸ º�Y�¹ |¿z^ºc �ª]Zº] �bº�y,6$$&±Zº§uº§�yu�Ô�Ó\Àczc�¶]�¶«Zº�Ô�Î�Ó�Ï�Õ�Ð� Î�Ñ�Ð�Ò�Í�Î�Îuzºº§ �yY|ºº- vºº�yu��ÎÑ��²ºº¿Y ¶dºº�Z¿�±Yz¸c�½Z·z¸��yu�aZ�«Z�¯�½Z·�¶d�Z¿�µu¹vp¯�yu�¶º�«Z�¯½Z·z¸��{Y�¶��z·�¶º§ �uzÀº-¾º¯ yYzº£ ±Z¸ º�Y�¹ |¿z^ºcv´¿M�¾¯�yZ°��¶]�±Yz¿Y�+y|º]�½Z·z¸��¶§�v�y�¾¯�z�³�¶]v´�Z]�yYuyºsz]�¾¸]Z�¯��ºÀ��±Y|À¯�{Y��yº�§�+y|]� °À]�¶¤]Z���¶º�«Z�¯�yu¶]�yZ.À��Z]�¶¸kYº¯�¹ ¾�ºcY�½Z·�½yZv¯M�b�v]�yYu�¾´�¯�½Z·�µv´´§�¾´À]��Àº� ±Yº´º��²¿Yz]Z´]�aZÀºº³Zsu��zºº�¯�uyººº¯ yu�²ºº¿v«Y¹�¶ºº] ¶ºº§ bºº�Y�{ÇuYu�yYv�·�Z¸³M�±Z§uº§�yu�®�M�z�s�{¹z]�¹ ½yZ°À]��Zp«�{Y�®�M�yZ#u�±Z§uº§�¶�«Z�¯�²º¿Y�yu�¶º§¾ºWZl³M�{YYxº« �v³vº� yººk ®º· Zº] ¶º�yv¯¶¤^��z�³�{Y�¾º�º³�¶º] ¾º�Z°dkY�v³uº]�µv��yºk�|Àº³ ½uZº�d£Y��>È¯Z§�²¿Yz]Z´]¾�Z°dkY�¶¤^���Zp«�{Y�½yYu�¾´�¯��ÈdsY�¶§�b��¾¤�´¯� uyº¯�µ¹z-�¹u�²À]�½uZ�d£Y�uº�³�µv¿u�v·Z��� ¾º³Yuyv£�¹ z¨º�c�µyZ°��¶]�¾�·¹&��mz��²¿Y�¶ºkuº] ÎÕÐÑ�ÕÏº¬��µZ.�³Yu�¾�·¹&��b³¹Z�¯��º�ºc�¾¨�|� b�Y�µv��²À¯Pc�{YzÀ��
�]Z´¯���%HKUPDQ�5(� .OLHJPDQ�50��-HQVRQ�+%��1HOVRQ�7H[W� ERRN� RI� SHGLDWULFV�� ��� WK� HG�� 3KLODGHOSKLD��:�%�6DXQGHUV�&RPSDQ\���������� %DUQHV� 3-�� -RQVVRQ� %�� .OLP� -%�� 7KH� &RVW� RI�$VWKPD��(XU�5HVSLU��������������������1DWLRQDO�$VWKPD�&DPSDLJQ��2XW�LQ�WKH�2SHQ��$�7UXH� 3LFWXUH� RI� $VWKPD� LQ� WKH� 8QLWHG� .LQJGRP�7RGD\��$VWKPD�-���������VXSSO���������� 0LOOHU�NHDQH�� (QF\FORSHGLD� DQG� 'LFWLRQDU\� RI�0HGLFLQH�� 1XUVLQJ� DQG� $OOLHG� +HDOWK�� �� WK� HG��3KLODGHOSKLD��:%�6DXQGHUV�&RPSDQ\���������� ,QWHUQDWLRQDO� 6WXG\� RI� $VWKPD� 	� $OOHUJLHV� LQ�&KLOGKRRG� 6WHHULQJ� &RPPLWWHH�� :RUOG� :LGH�9DULDWLRQV�LQ�WKH�3UHYDOHQFH�RI�$VWKPD�6\PSWRPV��WKH� ,QWHUQDWLRQDO�6WXG\�RI�$VWKPD�DQG�$OOHUJLHV� LQ�&KLOGKRRG��(XU�5HVSLU�-�������������������

��� ,QWHUQDWLRQDO� YDULDWLRQV� LQ� FKLOGKRRG� DVWKPD��3XEOLF� +HDOWK� 6FLHQFHV� 'HSW�� VW� *HRUJHV� +RVSLWDO�0HGLFDO� VFKRRO�� &UDQPHU� 7HUUDFH�� /RQGRQ� 6:���25(���� $FNFDNDJD� 1� .DODN� .�� +DVVDQ]DGHK� $��&DPFLRJOX�<��&RNXJUDV�+��3UHYDOHQFH�RI�%URQFKLDO�$VWKPD� DQG� $OOHUJLF� 5KLQLWLV� LQ� ,VWDQEXO� 6FKRRO�&KLOGUHQ��(XU�-�(SLGHPLRO�����������������������7XUNWDV�,��HW�DO��3UHYDOHQFH�RI�$VWKPD�$VVRFLDWHG�6\PSWRPV� LQ� 7XUNLVK� &KLOGUHQ�� 7XUN� -� 3HGLDWU���������������������(/�6KDULI�1��$EGHHQ�=��%DUJKXWK\�)��1HPHU\�%��)DPLOLDU� DQG� (QYLURQPHQWDO� 'HWHUPLQQDQWV� IRU�:KHH]LQJ� DQG� $VWKPD� LQ� D� &DVH�FRQWURO� 6WXG\� RI�6FKRRO� &KLOGUHQ� LQ� 3DOHVWLQH�� &OLQ� ([S� $OOHUJH\���������������������
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����:LFNHQV�.��&UDQH�-��.HPS�7��/HZLV�6��'�6RX]D�:��6DZ\HU�*��6WRQH�/��7RKLOO�6��.HQQHG�6ODWWHU�7��$�&DVH�FRQWURO�6WXG\�RI�5LVN�)DFWRUV�IRU�$VWKPD�LQ�1HZ� =HDODQG� &KLOGUHQ�� $XVW� 1� =� -� 3XEOLF� +HDOWK���������������������� :DPEROGW� )6�� +R� -�� 0LOJURP� +�� :DPEROGW�0=��6DQGHUV�%��6]HIOHU�6-��%HQGHU�%*��3UHYDOHQFH�DQG�&RUUHODWHV�RI�+RXVHKGG�([SRVXUHV� WR�7REDFFR�6PRNH�DQG�3HWV�LQ�&KLOGUHQ�ZLWK�$VWKPD��-�3HGLDWU�����O��������������������=KHQJ�7��1LX�6��/X�%��)DQ�;��6XQ�)��:DQJ�-��=KDQJ� <�� =KDQJ� %�� 2ZHQV� 3�� +DR� /�� /L� <��&KLOGKRRG�$VWKPD�LQ�%HLMLQJ��&KLQD��D�3RSXODWLRQ�%DVHG� &DVH�FRQWURO� 6WXG\�� $P� -� (SLGHPLRO� ����������������������

���� 6WUDFKDQ� '3�� &RRN� '*� +HDOWK� (IIHFWV� RI�3DVVLYH� 6PRNLQJ�� ��� 3DUHQWDO� 6PRNLQJ� DQG�&KLOGKRRG� $VWKPD�� /RQJLWXGLQDO� DQG� &DVH�FRQWURO�6WXGLHV��7KRUD[������������������������� $]L]L� )�� -DQJKRUEDQL� 0�� +DWDPL� +��(SLGHPLRORJ\�DQG�&RQWURO�RI�&RPPRQ�'LVRUGHUV�LQ�,UDQ� ��� HGQ��� (VWLDJH� &RPSDQ\�� 7HKUDQ��������3HUVLDQ����� &ODUN� 10�� %URZQ� 5�� -RVHSK� &/�� $QGHUVRQ�(:�� /LX� 0�� 9DOHULR� 0�� *RQJ� 0�� ,VVXHV� LQ�,GHQWLI\LQJ� $VWKPD� DQG� (VWLPDWLQJ� 3UHYDOHQFH� LQ�DQ� 8UEDQ� 6FKRRO� 3RSXODWLRQ�� -� &OLQ� (SLGHPLRO��������������������
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$VWKPD�DQG�,WV�&RUUHODWHV LQ�3ULPDU\�6FKRRO�&KLOGUHQ�LQ�6KLUD]
$\DWROODKL�6�0�7��3K'���*KDHP�+��06�F�

$EVWUDFWV,QWURGXFWLRQ��$VWKPD�LV�RQH�RI�WKH�PRVW�FRPPRQ�FKURQLF�FRQGLWLRQV�LQ�FKLOGUHQ�2EMHFWLYH� 7KH�SUHVHQW� VWXG\�ZDV�EDVHG�RQ� WDUJHW� SRSXODWLRQ��$IWHU� WKH� VWXG\�RI�SUHYDOHQFH��GHWHUPLQDWLRQ�RI�DVWKPD�ZDV�PDWFKHG�E\�FDVH� FRQWURO�PHWKRG�WR�LGHQWLI\�FRUUHODWHV�LQ�SULPDU\�VFKRRO�FKLOGUHQ�DJHG������\HDUV�LQ�6KLUD]��6RXWKHUQ�,UDQ��0DWHULDOV�DQG�0HWKRGV� 7KLV�VWXG\�ZDV�FRQGXFWHG�LQ������SULPDU\�VFKRRO�FKLOGUHQ��7KH�FKLOGUHQ�ZHUH�VHOHFWHG�XVLQJ� WZR�VWDJH� UDQGRP� VDPSOLQJ� IURP� WKH� IRXU� HGXFDWLRQDO� GLVWULFWV� RI�6KLUD]��$�VFUHHQLQJ�TXHVWLRQQDLUH�ZDV�FRPSOHWHG�IRU�HDFK�FKLOG��7KH�FRQVXOWDQW�SK\VLFLDQ�H[DPLQHG�WKH�FKLOGUHQ�ZLWK�SRVLWLYH�UHVXOW��$IWHU�GLDJQRVLV�RI�DVWKPD�� FRQWURO� JURXS� ZDV� VHOHFWHG� E\� XVLQJ� PDWFKLQJ� PHWKRG� �DJH�VH[�VFKRRO��� &RQGLWLRQDO� /RJHVWLF�5HJUHVVLRQ�GHWHUPLQHG�WKH�FRUUHODWHV�RI�DVWKPD�5HVXOWV� 7KH�PRVW�LPSRUWDQW�UHVXOWV�ZHUH�DV�IROORZV��3UHYDOHQFH�RI�GLDJQRVHG�DVWKPD�LQ�SULPDU\�VFKRRO�FKLOGUHQ�HVWLPDWHG� DV� ����� �ER\V�� ������ ± JLUOV�� ������� ZLWK� QR� VLJQLILFDQW� GLIIHUHQFH�� 7KHUH� ZDV� QR� VLJQLILFDQW�DVVRFLDWLRQ�EHWZHHQ�DVWKPD�DQG�ELUWK�RUGHU��VRFLDO�FODVV��SDUHQW¶V�HGXFDWLRQ��PRWKHU¶V�RFFXSDWLRQ�DQG�GXUDWLRQ�RI�EUHDVW�IHHGLQJ��$Q� LQFUHDVHG� ULVN� RI� FKLOGKRRG� DVWKPD�ZDV� DVVRFLDWHG�ZLWK� IDPLOLDU� KLVWRU\� RI� DOOHUJLF� UKLQLWLV��3��������IDPLOLDO�KLVWRU\�RI�DVWKPD��3���������KLVWRU\�RI�DOOHUJ\�LQ�FKLOGUHQ���3��������DQG�H[SRVXUH�WR�VPRNLQJ���3��������&RQFOXVLRQ�� 2XU� VWXG\� FRQILUPHG� WKDW� IDPLOLDO� DWRSLF� GLVHDVHV� DQG� H[SRVXUH� WR� VPRNLQJ� ZHUH� VLJQLILFDQW�SUHGLFWRUV�RI�FKLOGKRRG�DVWKPD�LQ�6KLUD]�FKLOGUHQ�
.H\�ZRUGV� $VWKPD��&KLOG��3UHYDOHQFH


