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7KH� JOREDO� PRYHPHQW� WRZDUGV� GHWHUULWRUDOL]DWLRQ�� GHUHJXODWLRQ�PRYHPHQW�DQG�UHGXFWLRQ�RI� WDULII�KDV�PHDQW� WR�UHPRYH�WKH�EDUULHUV�WR�HQWHU�LQWR� WKH� PRVW� PDUNHWV�� &DSLWDO� IORZV� IUHHO\�� ,Q� DGGLWLRQ�� DGYDQFHV� LQ�WHFKQRORJ\� KDYH� UHGXFHG� FRPPXQLFDWLRQ� FRVWV�� 3URGXFWLRQ� LV�LQWHUQDWLRQDOL]HG�DQG�SHRSOH�DUH�WUDYHOLQJ�WR�RWKHU�FRXQWULHV�IRU�OHLVXUH��&ODUN�	�$UEHO��������S�����2QH�PD\�DUJXH�WKDW�WKH�FRPSUHVVLRQ�RI�WLPH�DQG�VSDFH�HQWDLOV�PRGHUQ�WUDQVSRUW�DQG�FRPPXQLFDWLRQ�V\VWHPV� WKDW�LQ�WXUQ��OHDG�WR�VSDWLDO�H[SDQVLRQ�RI�WRXULVP��ZKLFK�LV�WKH�H[SDQVLRQ�RI�LQWHUQDWLRQDO�WRXULVWV�$V� D� PDWWHU� RI� IDFW�� PDQ\� RI� WKH� IRUFHV� DQG� FRQVHTXHQFHV� RI�JOREDOL]DWLRQ�ZLOO�EHQHILW�WRXULVP��7HFKQRORJ\��LQIRUPDWLRQ�DQG�UHGXFWLRQ�RI�ERXQGDULHV�KDYH�FUHDWHG�QHZ�IRUPV�RI�6HUYLFH�&RPSDQ\�WKDW�WDNH�DGYDQWDJH�RI�,QWHUQHW�DQG�LQWHUQDWLRQDO�FRPPXQLFDWLRQV��$FFRUGLQJ�WR�6HDWRQ�	�$OIRUG��WKH� LPSDFW� RI� ZRUG� VKULQNLQJ�� WKH� IDOOLQJ� SULFH� RI� KDXO� WUDYHO� DQG� ORZHUHG�SROLWLFDO�EDUULHU�WR�WUDYHO�DUH�DPRQJ�WKH�PDMRU�IDFWRUV�FRQWULEXWLQJ�WR�WRXULVP�FRPSHWLWLYHQHVV� LVVXH� �6HDWRQ� 	� $OIRUG�� ������� %DXP� VXJJHVWV� WKDW� ORZ�SULFHV�RI�DLU�WUDYHO��ORZ�DFFRPPRGDWLRQ�FRVWV�DQG�UHGXFWLRQ�RI�LQWHUQDWLRQDO�WHQVLRQV�DUH�PRVW�IUHTXHQWO\�FLWHG�IDFWRUV�UHJDUGLQJ�JOREDOL]DWLRQ�RI�WRXULVP�GHPDQG��%DXP��������3UREDEO\� WUDQVSRUWDWLRQ� DQG� FRPPXQLFDWLRQ� WHFKQRORJ\� KDV� KDG� WKH�PRVW�SURIRXQG�HIIHFW�RQ�WRXULVP��QRWDEO\�WKURXJK�WUDYHO�DJHQF\�VHFWRU�PRUH�VSHFLILFDOO\�HOHFWURQLF�RQ�OLQH�GLVWULEXWLRQ�V\VWHP��.QRZOHV�EHOLHYHV�WKDW�WKLV�V\VWHP�PDLQO\�FRQWUROOHG�E\�WKH�DLUOLQHV�WKDW�RZQ�JOREDO�GLVWULEXWLRQ�V\VWHP��.QRZOHV��������S�������$FFRUGLQJ�WR�%HUJHU�	�'RUH��LPSURYHPHQWV�LQ�WHOH�FRPPXQLFDWLRQ� V\VWHP� YLD� WKH� DSSOLFDWLRQ� RI� FRPSXWHUL]HG� GHVWLQDWLRQ�PDQDJHPHQW� �&'0�� V\VWHP� �RIIHULQJ�KROLGD\�SDFNDJH�� FRQILUPHG�ERRNLQJ��RQ�OLQH� UHVHUYDWLRQ�� DQG� VSHFLDO� YLVD� IDFLOLWDWLRQ� VHUYLFHV�� FRXOG� JUHDWO\�DPSOLI\� WKH� PDJQLWXGHV� RI� LQWHUQDWLRQDO� WRXULVW� UHFHLSWV� �%HUJHU� 	� 'RUH��������� :RUOG� WRXULVP� RUJDQL]DWLRQ� EHOLHYHV� WKDW� GHVWLQDWLRQV� UHTXLULQJ�FRPSOH[��WLPH�FRQVXPLQJ�DQG�KLJK�FKDUJH�YLVD�DQG�LPPLJUDWLRQ�SURFHGXUHV�VXIIHU�IURP�ODFN�RI�SRSXODULW\��:72��������S�����.HOOHU� VXJJHVWV� WKDW� WKH� H[SDQVLRQ� DQG� GLYHUVLILFDWLRQ� RI� WUDYHO�PRWLYDWLRQV�DQG�H[SHFWDWLRQV�DQG�FKDQJHV�LQ�WDVWH�DQG�OLIH�VW\OH��ZRXOG�DIIHFW�WKH�JOREDOL]HG�DVSHFWV�RI�WRXULVP��.HOOHU���������S����$FFRUGLQJ� WR� :DKDE� 	� &RRSHUV¶� YLHZSRLQWV�� JOREDOL]DWLRQ� KDV�FRQWULEXWHG� WKH�HQKDQFHPHQWV�RI�DLU� WUDYHO�PRYHPHQW�WKURXJK�DOOLDQFHV�DQG�PHUJHUV�RI� ODUJH�FDUULHUV�� WRXU�RSHUDWRUV��DQG� ORGJLQJ�RUJDQL]DWLRQV��:DKDE�	�&RRSHU��������S�����'DUUHQ�EHOLHYHV�WKDW�JOREDOL]DWLRQ�WUHQGV�LQ�WRXULVP�KDYH�EHFRPH�PRUH�SURQRXQFHG�EHFDXVH�RI�LVVXHV�VXFK�DV�LQFUHDVLQJ�LQWHUQDWLRQDO�RZQHUVKLS�DQG�IUDQFKLVLQJ� RI� KRWHO� DQG� UHVWDXUDQW� FKDLQV�� VDWXUDWLRQ� RI� KRPH�PDUNHWV� DQG�JOREDO�SROLWLFDO�FKDQJHV��'DUUHQ��������S������

�����

�����

Archive of SID

www.SID.ir



� *OREDOL]DWLRQ�DV�D�0HDQV�IRU�7RXULVP�'HYHORSPHQW�LQ�,UDQ��.HUPDQ�6HUPDO� SURSRVHG� WKDW� WKH� TXDOLW\� RI� VXSSOLHUV�� PDUNHW� VWUXFWXUHV��RUJDQL]DWLRQ�DQG�VWUDWHJLHV��GHPDQG�FRQGLWLRQV��DQG� WKH�UROH�RI�JRYHUQPHQW�DV� PDLQ� JXLGHOLQHV� IRU� LQFUHDVLQJ� JOREDO� FRPSHWLWLYHQHVV� RI� WRXULVW�GHVWLQDWLRQV��6PHUDO��������5LWFKLH� 	� =LQV� EHOLHYH� WKDW� HQKDQFHPHQW� RI� WRXULVP� GHVWLQDWLRQ�DWWUDFWLRQV�WKURXJK�LPSURYHPHQW�LQ�OHLVXUH�VHWWLQJV�YLD�UHGXFWLRQ�LQ�FXOWXUDO�FRQWUDVWV� DQG� FRQIOLFWV�� H[LVWHQFH� RI� FXOWXUDO� DWWUDFWLRQV�� DQG� SUHYDOHQFH� RI�IULHQGO\�SROLWLFDO�HQYLURQPHQW�FRXOG�KLJKO\�HQKDQFH�WKH�JOREDO�PDJQLWXGH�RI�WRXULVP��5LFKLH�	�=LQH���������7KH� DVVXUDQFH� RI� VDIHW\� RI� LQWHUQDWLRQDO� WRXULVWV� �*KDVHPL�� ������� DV�ZHOO�DV�WKHLU�KHDOWK�VWDWH�WKURXJK�HVWDEOLVKPHQW�RI�ERUGHU�TXDUDQWLQH�FHQWHUV�LV� DPRQJ� WKH�ZHOO�DSSUHFLDWHG� IDFWRUV� LQ� WKH� HUD�RI�JOREDOL]DWLRQ� �*KDIIDUL�������	�.KDGHPROKRVD\QL��������)LQDOO\��PHGLD�SURPRWLRQ�RI� WUDYHO� WKURXJK�QHZVSDSHUV��PDJD]LQHV��RQ�UDGLR� DQG� WHOHYLVLRQ�� DV� ZHOO� DV� WKURXJK� WUDYHO� LQGXVWU\� LWVHOI� LV� QHHGHG� LQ�RUGHU�WR�PDNH�SHRSOH�PRUH�DZDUH�RI�GLVWDQW�SODFHV�%DVHG�RQ�PRUH�FUXFLDO�IDFWRUV��ZH�PD\�SURSRVH�D�PRGHO�HQFRPSDVVLQJ�ZRUOG� JHQHUDO� LPSURYHPHQW�� VRXUFH� FRPPXQLWLHV¶� VSHFLILFDWLRQV�� DQG� KRVW�FRPPXQLWLHV¶� SHFXOLDULWLHV� LQ� RUGHU� WR� HYDOXDWH� WKH� GHJUHH� RI� WRXULVP�FRPSHWLWLYHQHVV�LQ�WKH�HUD�RI�JOREDOL]DWLRQ��ILJ����

5HVHDUFK�0HWKRG�%DVHG� RQ� WKH�PHQWLRQHG� OLWHUDWXUH� UHYLHZ� UHJDUGLQJ� JOREDOL]DWLRQ� DQG�WRXULVP��WKLV�VWXG\�WULHV�WR�HYDOXDWH�WKH�LPSDFW�RI�VRPH�RI�WKH�FUXFLDO�IDFWRUV�XSRQ�WKH�OHYHO�RI�LQWHUQDWLRQDO�WRXULVW�UHFHLSW��
)LJ�����7RXULVP�FRPSHWLWLYHQHVV�PRGHO
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*HRJUDSKLFDO�5HVHDUFK ��'RLQJ� VR�� TXHVWLRQQDLUHV� FRPSRVHG� RI� ��� IDFWRUV� �$� � � � � � -�� ZHUH�GLVWULEXWHG�DPRQJ����.HUPDQ�LQWHUQDWLRQDO�WRXULVWV�GXULQJ�������RI�2FWREHU�������$SSHQGL[�$��$FFRUGLQJ� WR� WKH� VWDWLVWLF��.HUPDQ� HYHQ� WKRXJK� LV� QRW� DV� DWWUDFWLYH� DV�,VIDKDQ� RU� 6KLUD]� DUH� DV� IDU� DV� WRXULVP� DWWUDFWLRQV� FRQFHUQHG�� EXW� VWLOO� LW� LV�FDSDEOH� RI� DWWUDFWLQJ� YLUWXDOO\� ����� LQWHUQDWLRQDO� WRXULVWV� DQQXDOO\�� 7KH�SK\VLFDO�SUHVHQFH�RI�WKH�DXWKRU�LQ�WKH�VWXG\�DUHD�ZDV�WKH�PDLQ�UHDVRQ�IRU�WKLV�FKRLFH�RI�WRXULVP�GHVWLQDWLRQ��'XH�WR�WKH�QDWXUH�RI�RXU�GDWD��TXHVWLRQV�ZHUH�VFDOHG�EDVHG�RQ�VHPDQWLF�GLIIHUHQWLDWLRQ��7KDW�LV��LQWHUYLHZHHV�ZHUH�DVNHG�WR�VHOHFW� IURP� DPRQJ� YHU\� OLWWOH�� OLWWOH�� PHGLXP�� KLJK�� DQG� YHU\� KLJK� RSWLRQV�FRUUHVSRQGLQJ�ZLWK�HDFK�TXHVWLRQ��)DFWRU�³.´�ZKLFK�LQGLFDWHV�WKH�GHJUHH�RI�WRXULVW¶V� PRWLYDWLRQ� WR� FRPH� WR� WKH� FRXQWU\� LV� FRQVLGHUHG� DV� LQGHSHQGHQW�YDULDEOH��6H[�DQG�DJH�ZHUH�XVHG�DV�VXSSOHPHQWDU\�IDFWRUV�+\SRWKHVLV�7KLV�SDSHU�WULHV�WR�WHVW�WKH�IROORZLQJ�K\SRWKHVHV�� 7KHUH�H[LVWV�D�QHJDWLYH�UHODWLRQVKLS�EHWZHHQ�DLU�WUDQVSRUW�FRVWV�DQG�OHYHO�RI�WUDYHO�PRWLYDWLRQ�� /RZ� DFFRPPRGDWLRQ� FRVWV� FRUUHVSRQG� ZLWK� KLJK� GHJUHH� RI� WUDYHO�PRWLYDWLRQ�� 7KH�KLJKHU�WKH�OHYHO�RI�WRXULVP�SURPRWLRQ��WKH�JUHDWHU�WKH�OLNHOLKRRG�RI�WULS�� 7KH� JUHDWHU� WKH� WUDQVSRUWDWLRQ� LPSURYHPHQW�� WKH� PRUH� WKH� WUDYHO�PRWLYDWLRQ�� 7KH� GHJUHH� RI� DFFHVV� WR� FRPSXWHUL]HG� PDQDJHPHQW� V\VWHPV� LV�SRVLWLYHO\�UHODWHG�WR�WUDYHO�RFFXUUHQFH�� 3ROLWLFDO� LQVWDELOLW\� DQG� WHQVLRQ� OHYHO� RI� WKH� FRXQWU\� LV� QHJDWLYHO\�FRUUHODWHG�ZLWK�WUDYHO�PRWLYDWLRQ�� 7KH� JUHDWHU� WKH� FXOWXUDO� FRQWUDVWV� EHWZHHQ� VRXUFH� DQG� KRVW�FRPPXQLWLHV��WKH�OHVV�ZRXOG�EH�WKH�OLNHOLKRRG�RI�WULS��6SHDUPDQ¶V�FRUUHODWLRQ�WHFKQLTXH�ZDV�DSSOLHG�LQ�RUGHU�WR�WHVW�WKHVH�K\SRWKHVHV�'XH� WR�RXU� VPDOO� YROXPH�RI� VDPSOH�� N�VTXDUH�ZHUH�DSSOLHG� WR�GRXEOH�FKHFN�WKH�ILQGLQJV�
'DWD�$QDO\VLV�%DVHG� RQ� 6SHDUPDQ¶V� FRUUHODWLRQ�� FRHIILFLHQW� �WDEOH� ���� IDFWRU� ³$´��WRXULVP� SURPRWLRQ� DQG� DGYHUWLVHPHQW� OHYHO��� IDFWRU� ³&´� �WKH� H[LVWHQFH� RI�FXOWXUDO�WRXULVP�DWWUDFWLRQV��IDFWRU�³+´��FXOWXUDO�FRQWUDVWV�EHWZHHQ�VRXUFH�DQG�KRVW� WRXULVP� FRPPXQLWLHV�� DQG� IDFWRU� ³(´� �LPSURYHPHQW� LQ� WUDQVSRUWDWLRQ��ZHUH� SRVLWLYHO\� FRUUHODWHG� ZLWK� WUDYHO� PRWLYDWLRQ� OHYHO� ³.´�� 7KDW� LV� WKH�FRUUHVSRQGLQJ�K\SRWKHVHV�ZHUH�DFFHSWHG�DW������VLJQLILFDQW�OHYHOV��
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�� *OREDOL]DWLRQ�DV�D�0HDQV�IRU�7RXULVP�'HYHORSPHQW�LQ�,UDQ��.HUPDQ�
7DEOH����&RUUHODWLRQ�&RHIILFLHQW�5HVXOWV

$ &RUUHODWLRQ�&RHIILFLHQW �����6LJ� ����1 ��% &RUUHODWLRQ�&RHIILFLHQW �����
6SHDUPDQ
V�UKR

6LJ� ����1 ��& &RUUHODWLRQ�&RHIILFLHQW ������6LJ� ����1 ��' &RUUHODWLRQ�&RHIILFLHQW ������6LJ� ����1 ��( &RUUHODWLRQ�&RHIILFLHQW ������6LJ� ����1 ��) &RUUHODWLRQ�&RHIILFLHQW ����6LJ� ����1 ��* &RUUHODWLRQ�&RHIILFLHQW �������6LJ� ����1 ��+ &RUUHODWLRQ�&RHIILFLHQW ������6LJ� ����1 ��, &RUUHODWLRQ�&RHIILFLHQW ����6LJ� ����1 ��- &RUUHODWLRQ�&RHIILFLHQW ����6LJ� ����1 ��$*( &RUUHODWLRQ�&RHIILFLHQW �������6LJ� ����1 ��6(; &RUUHODWLRQ�&RHIILFLHQW �����6LJ� ����1 ��. &RUUHODWLRQ�&RHIILFLHQW �����6LJ� �1 ��
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*HRJUDSKLFDO�5HVHDUFK ��
+RZHYHU�� IDFWRU� ³$´� �DLU� WUDQVSRUW� FRVWV��� IDFWRU� ³*´� �SROLWLFDO�LQVWDELOLW\��ZDV�QHJDWLYHO\�FRUUHODWHG�ZLWK�WKH�SURSRVHG�GHSHQGHQW�YDULDEOH��7KDW�LV�WKH�UHOHYDQW�K\SRWKHVLV�ZDV�DFFHSWHG�DW������VLJQLILFDQW�OHYHOV�%DVHG� RQ� N�VTXDUH� FURVV� WDEXODWLRQ� �WDEOHV� ��� ��� ��� ��� ���� FRUUHODWLRQ�EHWZHHQ�IDFWRUV�$��&��'��(��*��DQG�+��DQG�RXU�LQGHSHQGHQW�YDULDEOH��WUDYHO�PRWLYDWLRQ��ZHUH�VLJQLILFDQW�DW������VLJQLILFDQW�OHYHOV�

7DEOH����*�.�&URVV�WDEXODWLRQ. 7RWDO��� � � �* � $�&RXQW � � � � ��� �� ��� ��� ��� ����� $�&RXQW � � �� � ��� ��� ��� ���� ��� ����� $�&RXQW � � �� � ��� �� ��� ���� ��� ����7RWDO $�&RXQW � �� �� �� ��� ��� ���� ���� ���� �����&KL�6TXDUH�7HVWV9DOXH 6LJ&KL�6TXDUH ������ ����1 ��
7DEOH����&��.�&URVV�WDEXODWLRQ. 7RWDO��� � � �& � $�&RXQW � � �� � ��� �� ��� ���� �� ����� $�&RXQW � � �� � ��� ��� ��� ���� ��� ����� $�&RXQW � � �� � ��� �� ��� ���� ���� ����7RWDO $�&RXQW � �� �� �� ��7RWDO�� ��� ���� ���� ���� �����

&KL�6TXDUH�7HVWV9DOXH 6LJ&KL�6TXDUH ������ �����1 ��
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�� *OREDOL]DWLRQ�DV�D�0HDQV�IRU�7RXULVP�'HYHORSPHQW�LQ�,UDQ��.HUPDQ�
7DEOH ���'�.�&URVV�WDEXODWLRQ. 7RWDO��� � � �' � $�&RXQW � � �� � ��� ��� ���� ���� ��� ����� $�FRXQW � � �� � ��� �� ��� ���� ���� ����� $�&RXQW � � � � �� �� �� ���� �� ����7RWDO $�&RXQW � �� �� �� ��� ��� ���� ���� ���� �����

&KL�6TXDUH�7HVWV9DOXH 6LJ&KL�6TXDUH ������ ����1 ��
7DEOH ����+�.�&URVV�WDEXODWLRQ. 7RWDO��� � ¬ �+ � $�&RXQW � � �� � ��� �� ��� ���� �� ����� $�&RXQW � � �� �� ��� �� ��� ���� ���� ����� $�&RXQW � � � � �� ��� �� ��� ��� ���7RWDO $�&RXQW � �� �� �� ��7RWDO�� ��� ���� ���� ���� �����

&KL�6TXDUH�7HVWV9DOXH 6LJ&KL�6TXDUH ������ ����1 ��
'HWDLOHG�H[DPLQDWLRQ�RI� WKH�UHVXOWV� LQGLFDWHV� WKDW�PRVW�RI�LQWHUYLHZHHV�KLJKO\� HYDOXDWHG� WRXULVP� FXOWXUDO� DQG� KLVWRULF� DWWUDFWLRQV� DV� IDU� DV� WUDYHO�PRWLYDWLRQ�LV�FRQFHUQHG��FKDUW����3ROLWLFDO� IDFWRUV�DV�ZHOO�DV�FXOWXUDO�FRQWUDVWV�ZHUH�FRQVLGHUHG�DV�PDMRU�IDFWRUV�IRU�WUDYHO�PRWLYDWLRQ��FKDUWV���	����0RUHRYHU�� FRPELQHG� FKDUWV� �� �� �� SURYH� VLPLODU� UHVXOWV��7KDW� LV��PRVW�UHVSRQGHQWV�IHOO�LQWR�KLJK�EUDFNHW�FDWHJRU\�
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*HRJUDSKLFDO�5HVHDUFK ��
7DEOH�����$�.�&URVV�WDEXODWLRQ. 7RWDO�� � � �$ � $�&RXQW � � �� � ��� �� ��� ���� ��� ����� $�&RXQW � � �� � ��� �� ��� ���� ��� ����� $�&RXQW � � � � ��� ��� ��� ���� �� ����7RWDO $�&RXQW � �� �� �� ��� ��� ���� ���� ���� �����

&KL�6TXDUH�7HVWV
9DOXH 6LJ&KL�6TXDUH ������ ����1 ��

&KDUW�����5HODWLRQVKLS�EHWZHHQ�7RXULVW�&XOWXUDO�$WWUDFWLRQV�DQG�7UDYHO�0RWLYDWLRQ�/HYHO

&KDUW�����5HODWLRQVKLS�EHWZHHQ�3ROLWLFDO�,QVWDELOLW\�DQG�7UDYHO�0RWLYDWLRQ�/HYHO
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�� *OREDOL]DWLRQ�DV�D�0HDQV�IRU�7RXULVP�'HYHORSPHQW�LQ�,UDQ��.HUPDQ�

&KDUW����0RWLYDWLRQ�/HYHO�DQG�&XOWXUDO�&RQWUDVWV

&KDUW����0RWLYDWLRQ�/HYHO�DQG�7RXULVW�&XOWXUDO�$WUDFWLRQV

&KDUW����0RWLYDWLRQ�/HYHO�DQG�3ROLWLFDO�,QVWDELOLW\
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*HRJUDSKLFDO�5HVHDUFK ��

&RQFOXGLQJ�5HPDUNV�DQG�6XJJHVWLRQV�7R� PD[LPL]H� WKH� FKDQFHV� RI� VXFFHVV� LQ� LQFUHDVLQJ� FRPSHWLWLYH� DQG�JOREDO� PDUNHW�� WRXULVW� GHVWLQDWLRQV� PXVW� GHYHORS� WKHLU� SURGXFW� DQG�DWPRVSKHUH�PRUH�HIIHFWLYHO\�WKDQ�DQ\ZKHUH�HOVH�7KLV�VWXG\�VXJJHVWV� WKDW�SROLWLFDO�LQVWDELOLW\��FXOWXUDO�FRQWUDVWV�EHWZHHQ�KRVW�DQG�VRXUFH�FRPPXQLWLHV�DQG�FXOWXUDO�DQG�KLVWRULFDO� WRXULVP�DWWUDFWLRQV�DUH�WKH�PRVW�GHWHUPLQDQW�IDFWRUV�DV�IDU�DV�WUDYHO�PRWLYDWLRQ�LV�FRQFHUQHG�+RZHYHU��DFWLYH�SURPRWLRQ�RI�GHVWLQDWLRQV�WKURXJK�IUHH�EURFKXUHV�DQG��WKH� HPSOR\PHQW� RI� GHVWLQDWLRQ� PDQDJHPHQW� V\VWHPV�� ZRXOG� EH� DQ�RXWVWDQGLQJ�PHDVXUHV�UHJDUGLQJ�JOREDOL]DWLRQ�RI�WRXULVP��7KDW�LV��WKH�LQVWDQW�DFFHVV� WR� XS�WR�GDWH� LQIRUPDWLRQ� DQG� DYDLODELOLW\� RI� IOLJKWV�� URRPV�� KROLGD\�SDFNDJHV� DQG� WKH� RSWLRQ� RI� LPPHGLDWH�� FRQILUPHG� ERRNLQJV� FRXOG� ZHOO�HQKDQFH� WRXULVP� GHVWLQDWLRQ� FDSDELOLWLHV� LQ� WKH� HUD� RI� JOREDOL]DWLRQ��)XUWKHUPRUH�� WHFKQRORJ\�KDV� OHG� WR�FKDQJHV� LQ�PHWKRGV�RI�SURFHVVLQJ��H�J���DXWRPDWHG�WHOHSKRQH�OLQHV��UHFRUGLQJ�PHVVDJHV�GHWDLOLQJ�YLVD�UHJXODWLRQV�DQG�RIIHULQJ�D�ID[�EDFN�VHUYLFH�DOO�KHOS�WR�IORXULVK�WKH�JOREDO�DVSHFWV�RI�WRXULVP�ZLWKLQ�WKH�FRXQWU\�(YHQ� WKRXJK�� FXOWXUDO� FRQWUDVWV� ZHUH� FRQVLGHUHG� DV� LPSRUWDQW� IDFWRUV�UHJDUGLQJ� WUDYHO� PRWLYDWLRQ�� VRPH� FXOWXUDO� LQLWLDWLYHV� DUH� KLJKO\�UHFRPPHQGHG�3URPRWLRQ� RI� ,UDQ¶V� DWWLWXGHV� WRZDUGV� IRUHLJQ� WRXULVWV� DV� ZHOO� DV� WKH�PRGLILFDWLRQ�RI�IRUHLJQ�WRXULVW�DWWLWXGHV�WRZDUGV�WKH�FRXQWU\�DUH�DPRQJ�VRPH�KLJKO\�HYDOXDWHG�PHDVXUHV�&RQFHUQLQJ� SROLWLFDO� WHQVLRQ�� WKH� DVVXUDQFH� RI� VDIHW\� RI� LQWHUQDWLRQDO�WRXULVWV�LV�UHFRPPHQGHG�

&KDUW����0RWLYDWLRQ�/HYHO�DQG�&XOWXUDO�&RQWUDVWV
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�� *OREDOL]DWLRQ�DV�D�0HDQV�IRU�7RXULVP�'HYHORSPHQW�LQ�,UDQ��.HUPDQ�
$SSHQGL[�$�
6XUQDPH� 1DWLRQDOLW\� $JH� 6H[

3OHDVH�DQVZHU�WKH�IROORZLQJ�TXHVWLRQV�EDVHG�RQ�VHPDQWLF�GLIIHUHQWLDWLRQ�VFDOH�
��� 7R� ZKDW� H[WHQW� DLU�WUDQVSRUWDWLRQ� FRVWV� FRQWURO� \RXU� FKRLFH� RI�GHVWLQDWLRQ"9HU\�OLWWOH OLWWOH� PHGLXP� KLJK� YHU\�KLJK
��� 7R�ZKDW� H[WHQW� DFFRPPRGDWLRQ� FRVWV� DIIHFW� \RXU� WUDYHO�PRWLYDWLRQ�OHYHO"9HU\�OLWWOH OLWWOH� PHGLXP� KLJK� YHU\�KLJK
���7R�ZKDW� H[WHQW� WRXULVP�DGYHUWLVHPHQW� OHYHOV� FRQWURO�\RXU� FKRLFH�RI�GHVWLQDWLRQ"9HU\�OLWWOH OLWWOH� PHGLXP� KLJK� YHU\�KLJK
��� 7R� ZKDW� H[WHQW� LPSURYHPHQW� LQ� WUDQVSRUWDWLRQ� DIIHFWV� \RXU� WUDYHO�PRWLYDWLRQ�OHYHO"9HU\�OLWWOH OLWWOH� PHGLXP� KLJK� YHU\�KLJK
��� 7R� ZKDW� H[WHQW� LPSURYHPHQW� LQ� FRPPXQLFDWLRQ� �RQ�OLQH� ����� KDYH�LPSDFW�XSRQ�\RXU�VDWLVIDFWLRQ�OHYHO"9HU\�OLWWOH OLWWOH� PHGLXP� KLJK� YHU\�KLJK
���7R�ZKDW�H[WHQW�SROLWLFDO�WHQVLRQV�FRQWURO�\RXU�WRXULVP�WUDYHO�GHFLVLRQ"9HU\�OLWWOH OLWWOH� PHGLXP� KLJK� YHU\�KLJK
���7R�ZKDW� H[WHQW� FXOWXUDO� FRQWUDVWV� DQG�GLVFUHSDQFLHV�DUH�GHWHUPLQDQW�IDFWRUV�UHJDUGLQJ�\RXU�FKRLFH�RI�GHVWLQDWLRQ"9HU\�OLWWOH OLWWOH� PHGLXP� KLJK� YHU\�KLJK
��� 7R�ZKDW� H[WHQW� WRXULVP� FXOWXUDO� DWWUDFWLRQV� KDYH� LPSDFW� XSRQ� \RXU�WUDYHO�PRWLYDWLRQ�OHYHO"9HU\�OLWWOH OLWWOH� PHGLXP� KLJK� YHU\�KLJK
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*HRJUDSKLFDO�5HVHDUFK ��5HIHUHQFHV
��� $NEDUL�� $� �������� 7KH� HYDOXDWLRQ� RI� 7RUEDW� +D\GDUHH\HK� WRXULVP¶V� DWWUDFWLRQV ��XQSXEOLVKHG�UHVHDUFK�SURMHFW��$]DG�8QLYHUVLW\����%ODPH\��5��.���������(FR�WRXULVP��7KH�VHDUFK�IRU�DQ�RSHUDWLRQDO�GHILQLWLRQ�MRXUQDO�RI�VXVWDLQDEOH�WRXULVP ������������������%RR��(���������HFR�WRXULVP�WKH�SRWHQWLDO��DQG�SLWIDOOV ��ZRUOG�ZLOGOLIH�IXQG��YROV��	����%DOWLPRUH��0DU\ODQG���� &KDUOHV� 5�� *RHOGQHU� -�5�� %UHQW� 5LWFKLH�� 5REHUW� Z�� 0F,QWRVK� �������� WRXULVP�SULQFLSOHV��SUDFWLFH��SKLORVRSKLHV ��-RKQ�:LOH\�	�VRQV�,QF����'LDPDWLV��'���������7KH�FRQFHSW�RI�HFR �WRXULVP��HYROXWLRQ�DQG�WUHQGV ��FXUUHQW�LVVXH�LQ�WRXULVP��YRO����1R���	��������������)LJJLV��S�M���������(FR�WRXULVP��VSHFLDO�LQWHUHVW�RU�PDMRU�GLUHFWLRQ� +DELWDW�$XVWUDOLD�)HEUXDU\��������� *KDHPL�� 5� �������� 7RXULVP� DWWUDFWLRQV� RI� *ROHVWDQ� SURYLQFH �� *ROHVWDQ� WRXULVP�RUJDQL]DWLRQ����1LNQHMDG��$���������3DVW�*RUJDQ�DQG�SUHVHQW�*ROHVWDQ ��(VKJKH�'DQHVK�SXEOLFDWLRQ���� 5LFKDUGVRQ�� M� ��������(FR�WRXULVP� DQG� QDWXUH� EDVHG� KROLGD\V �� 6\GQH\�� 6LPRQ� DQG�6FKXVWHU�����6ZDUEURRNH��-���������6XVWDLQDEOH�WRXULVP�PDQDJHPHQW ��&$%,�SXEOLVKLQJ����� 7KH� LPSDFW� RI� HFR �WRXULVP� XSRQ� ORFDO� FRPPXQLWLHV¶� VXVWDLQD EOH� OLYHOLKRRG�� MHKDG�SXEOLFDWLRQ��������QR���������:LJKW��3��$�������&���6XVWDLQDEOH�HFR�WRXULVP��EDODQFLQJ�HFRQRPLF��HQYLURQPHQWDO�DQG�VRFLDO�JRDOV�ZLWKLQ�DQ�HWKLFDO�IUDPHZRUN ��MRXUQDO�RI�WRXULVP�VWXGLHV���������������=HQGHGHO��+���������*ROHVWDQ�SURYLQFH��,UDQ�*DUGDQ�SXEOLFDWLRQ����� =LIIHU�� N� �������� HFR�WRXULVP�� WKH� 8QHDV\�$OOLDQFH �� FRQVHUYDWLRQ� LQWHUQDWLRQDO� DQG�(UQVW�DQG�\RXQJ��:DVKLQJWRQ��'&�
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�� *OREDOL]DWLRQ�DV�D�0HDQV�IRU�7RXULVP�'HYHORSPHQW�LQ�,UDQ��.HUPDQ�
6��7DYDOODL��3K�' ,ÊËÓÂe�¾Ì¼Ì���f¯{º¸ »�dÌ]�e�ÃZ´�¿Y{�(�PDLO��VLPLQWW#\DKRR�FRP Ä·Z¬»�Ã�Z¼�����

½Y�ËY��{�É�´�{�³�Ä �Âe�ÉZf�Y���{�É�Y�]Y�½|��Ê¿ZÆm
Ã|Ì°q�{�É�ÌqZ¿� �ZÌ�]��¬¿�½YÁY�§�ÉZÅ�Ä]}Zm�¾f�Y{� º£�Ì¸�� ½Y�ËY� �{�É�´�{�³�d À�|À¯�Ê»�Z¨ËY��Â�¯�{Z�f«Y��{�¶ÌÆ�e�,ÊËY{���»�ªË����Y�½|��Ê¿ZÆm�Ä¯�d�Y�Ê·Zu��{�¾ËY¶¬¿� Á�¶¼u��»Y� {Â^Æ]� Á� ,|�� Á� |»M�cY��¬»½Y�´�{�³��ËY�§Y� �{� |¿YÂe�Ê»�cZ�Z^e�Y� Á|�Z]� �iR»� �ZÌ�]�d À��¾ËY�µÂve� Á�Ê¸¸¼·Y�¾Ì]��{� Ã|��d§ZË�{�Ê¸¸¼·Y�¾Ì]��´�{�³�{Y| eÄ »Zm�Ê¨Ì¯�ÉZÅ�Ê³�ËÁ�Á�Ê¿ZÆm�Ä¿Y�ÁZÀ§�cÓÂve��ÌiPe�dve�Ä°¿M��]� ÃÁÔ���Â�¯�®ËÊ»�Ê¨�Z�»��ÌiPe��Ì¿�½Z]�Ì»�Ä »Zm�cZÌ�Â�y��Y� ,{Y{�Y�«�O|^»{�Ë~a��ÁZ]�¾ËY��]�Ã|À�ËÂ¿Á�Ê´ÀÅ�§�ÊzË�Ze�ÉZÅ�Ä]}Zm� ,½Z]�Ì»� Ä »Zm� �{�º¯Zu�Ê�ZÌ��ÉZÅ��Àe� Á�dÌÀ»Y� Ä¯�d�YÄ���� �{� Ã|ÀÀ¯� ¾ÌÌ e� ¶»YÂ�� Ä¸¼m�Y� O|^»� Á� ½Z]�Ì»� Ä »Zm� ½ZÌ»� Ê´ÀÅ�§� ÉZÅ{Z�e|¿Â��Ê»�[Â�v»�½|��Ê¿ZÆm������{�É�´�{�³�ZËY��É�ÁZÀ§�cY�ÌiPe��Y�|ËZ^¿��³�Å�Äf^·YÄ¿�{�É�´�{�³�Ä]��Â]�»�cZ¤Ì¸^e�½Y�Ì»�Á�¶¬¿�Á�¶¼u�Á�ÊÅZ´f»Z«Y�ÉZÅ�ÄÀË�Å�,�¨��Ä�����{|¿Z»�¶§Z£�Ê¸¸¼·Y�¾Ì]��´�{�³�[~m�ÉZf�Y���{��Ì¿�½Z]�Ì»�Ä »Zm�Ê¸¸¼·Y�¾Ì]��´�{�³�{Y| e��]��¯~·Y�©Â§�¶»YÂ���ÌiPe�½Y�Ì»�Ê]ZË��Y�Ä·Z¬»�¾ËY�Ê¸�Y�¥|Å|�Z]�Ê»� ½Z»�¯� �{� Ã{�YÁ�ÄË�ne½Â»�M� Á� Ê´f�^¼Å��Á�� �Y� Ã{Z¨f�Y� Z]� ZÅ�Ã{Y{� ¶Ì¸ve� Á� |Ë{�³� �Ë~a�½Z°»Y� Êy� �Á~n»��{� Ã|�� µZ¼�Y�cZ¤Ì¸^e� �Y|¬»� ,Ä·Z¬»� ¾ËY� ÉZÅ�Äf§ZË��Z�Y�]O|^»� �»YÂm� ½ZÌ»� Ê´ÀÅ�§� ÉZÅ{Z�e� Á� É�´�{�³� ÉZÅ�Ä]}Zm� ½Y�Ì»� ,É�´�{�³��Â�yYÂÀ��Ä]�½Y�ËY�[Zzf¿Y�Z]�ºÌ¬f�»�Ä�]Y��½Z]�Ì»�Ä »Zm�ÁÉ�Y{�ÊÀ »�t����{�É�´�{�³�|�¬»�½ ���{�Y{��|Àf�Å�É�Ì¤f»�Á{��Ì¿�Ê�ZÌ��ÉZÅ�Ê»Y�MZ¿�½Y�Ì»�,¶¬¿�Á�¶¼u�ÄÀË�Å��´Ë{�ÉÂ���YÉ�Y{�ÊÀ »� t��� �{� Ä¯���|¿�Y{� ½Y�ËY� �Â�¯� Ä]� �¨�� Ã�Ì´¿Y� Z]� Ê¨À»� Ä�]Y���¾ÌÀr¼Å Y{�ÊÀ »�t����{�ªÌ¬ve�cZÌ��§��j¯Y�0Z^Ë�¬e�Êy��Á~n»�½Â»�M��Z�Y�]É����|ÌËPe�{�Â»� |Àf�Å�½Y�Ì»��ËY�§Y�Á�½|��Ê¿ZÆm�Á�É�´�{�³�cZÌ]{Y��]�É�Á�»��]�Ê ��¾ÌÀr¼Å�Ä·Z¬»{�Y{��Â�y�¾ËY��{�Ê·|»�ÄËY�Y�Á�½Y�ËY�Êf]Z«��½YÂe� ZÅ�Ã�YÁ|Ì¸¯�É�Æ��d]Z«��,Ê´ÀÅ�§�ÉZÅ�cÁZ¨e�,½|��Ê¿ZÆm�,Ê¸¸¼·Y�¾Ì]��´�{�³�,É�´�{�³�ÉZÅ�Ä]}Zm��
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