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5RFN�$UW�LQ�0R]DPELTXH
+XQWHU�*DWKHUHUV·�6SDFH��6\PEROLVP��DQG�7RROV

0R]DPELFDQ�SUHKLVWRULF�SDVW�LV�ODUJHO\�XQNQRZQ�WR�WKH�
SXEOLF�LQVLGH�WKH�QDWLRQDO�ERUGHUV��VR�LV�WKH�SDVW�KXQWHU�
JDWKHUHUV�� QRWDEO\� WKH� /DWHU� 6WRQH� $JH� DUWHIDFWV�
���¬���¬%3� WR� UHFHQWO\�� ���� \HDUV� DJR� ²�$'�� DQG� WKH�
DVVRFLDWHG�URFN�DUW��SDLQWLQJV�DQG�HQJUDYLQJV��UHFRJQL]HG�
DV� WKH� PDLQ� PDWHULDO� IHDWXUHV� RI� WKHVH� SRSXODWLRQV�
LQ� VRXWKHUQ�$IULFD��7KLV� SDSHU� FRQFHQWUDWHV� RQ� WKH�
KXQWHU�JDWKHUHUV·� URFN� DUW� DUFKDHRORJLFDO� VLJQDWXUH� LQ�
0R]DPELTXH� DQG� WKH� UHOHYDQFH� IRU� WKH� VWXG\� RI� /DWHU�
6WRQH�$JH��/6$��ODQGVFDSH�RFFXSDWLRQ��

+XQWHU�JDWKHUHUV�LQ�0R]DPELTXH

0R]DPELTXH� FRQVWLWXWHV� D� OLQN� EHWZHHQ� VRXWKHUQ�
DQG� HDVWHUQ�$IULFD�� DQG� IRUPV� WKH� VRXWKHUQ� H[WHQVLRQ�
RI� WKH� 5LIW�9DOOH\� ZKHUH� WKH� YDOXDEOH� DQG� ROGHVW�
DUFKDHRORJLFDO�DQG�DQWKURSRORJLFDO�ILQGV�RI�WKH�SURFHVV�RI�
KXPDQ� HYROXWLRQ� ZHUH� GLVFRYHUHG�� $OWKRXJK� WKHUH�
DUH�PRUH� WKDQ� ���� H[FDYDWHG� VLWHV� DVVRFLDWHG�ZLWK� WKH�
6WRQH�$JH�LQ�0R]DPELTXH��GHWDLOHG�VWXGLHV�UHJDUGLQJ�WKH�
KXQWHU�JDWKHUHU� SHULRG� DUH� ODFNLQJ� �0HQHVHV�� �������
,QGHHG�� PRVW� DUFKDHRORJLFDO� UHVHDUFKHV� KDYH� IRFXVHG�
RQ� URXWHV� RI� ,URQ� $JH� PLJUDWLRQV� RQ� WKH� WHUULWRU\�
�$GDPRZLF]��������0HQHVHV��������������6PLWK��������
6DHWHUVGDO�� ������ 0DFDPR�� ������ +XIIPDQ�� ������
0XLDQJD��������=XELHWD��������

0R]DPELTXH� KDV� HYLGHQFH� RI� RFFXSDWLRQ� E\� WZR�
KXQWHU�JDWKHUHUV·�FXOWXUHV�GLVWLQJXLVKHG�E\�WKHLU�PDWHULDO�
FXOWXUH� DQG� URFN� DUW� DVVHPEODJHV�� )URP� =DPELD� WR�
0DODZL��WKH�/6$�DVVHPEODJHV�DQG�URFN�DUW�RQ�ERWK�EDQNV�
RI�WKH�=DPEH]L�5LYHU�KDYH�GLVWLQFWLYH�FKDUDFWHULVWLFV�WKDW�
KDYH� EHHQ� H[WHQVLYHO\� VWXGLHG� RYHU� WKH� SDVW� GHFDGHV� RI�
UHVHDUFK�� 6RXWK�PDUJLQ� RI� WKH� =DPEH]L� 5LYHU� �0DQLFD�
SURYLQFH� LQ� &HQWUDO� 0R]DPELTXH� ²� )LJ�� ���� 6RXWKHUQ�
$IULFD� LV� GRPLQDWHG� E\� ILJXUDWLYH� URFN� DUW� �ILQH�OLQH�
QDWXUDOLVWLF�LPDJHV���HLWKHU�SDLQWHG�RU�HQJUDYHG��

7KLV� WUDGLWLRQ� VKRZV� UHJLRQDO� YDULDELOLW\� LQ� WKH�
WHFKQLTXHV� DQG� LQ� WKH� UHSHUWRLUH� RI� WKH� KXPDQV� DQG�

'pFLR�0XLDQJD�LV�D�0R]DPELFDQ�DUFKDHRORJLVW�WUDLQHG�LQ�6WRQH�$JH�DQG�URFN�DUW�VWXGLHV��+H�LV�
DIÀOLDWHG� WR� WKH� 8QLYHUVLW\� (GXDUGR� 0RQGODQH�� 0DSXWR� �0R]DPELTXH�� DQG� .DOHLGRVFRSLR�
�,QGHSHQGHQW�5HVHDUFK�,QVWLWXWH�LQ�3XEOLF�3ROLF\�DQG�&XOWXUH��0DSXWR�0R]DPELTXH���

�'pFLR�0XLDQJD

)LJXUH����&KLQKDPDSHUH�VLWH��0DQLFD�'LVWULF��0DQLFD�SURYLQFH��3KRWR��
'pFLR�0XLDQJD��
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DQLPDOV�GHSLFWHG��/HZLV�:LOOLDPV��������*DUODNH��������
'RZVRQ�� ������ 6DHWHUVGDO�� ������ 6PLWK�� ������ ������
1KDPR��������%OXQGHOO�HW�DO����������,W�LV�DVVRFLDWHG�ZLWK�
WKH� 5REEHUJ� ���¬������¬���� %3��� 2DNKXUVW� ���¬����
�¬����%3���:LOWRQ���¬�����¬����%3���DQG�ILQDO�/6$���¬����
%3�����$'��DVVHPEODJHV�WKDW�DUH�ULFK�LQ�VPDOO�VFUDSHUV��
EDFNHG�PLFUROLWKLF� �HVSHFLDOO\� VHJPHQWV��EDFNHG�SRLQWV��
EODGHOHWV�� HWF���� RUQDPHQWV� �RVWULFK� HJJVKHOO� EHDGV���
SROLVKHG�ERQH� WRROV��ZRRG� DQG� VKHOO� DUWHIDFWV��'HDFRQ��
������/RPEDUG� HW� DO��� ������'XVVHOGRUS� HW� DO��� �������
7KH�:LOWRQ�WHFKQRFRPSOH[�LV�SUHVHQW�LQ�GLIIHUHQW�W\SHV�
RI� HQYLURQPHQWV� WKDW� YDU\� IURP� DULG� GHVHUW� WKURXJK�
VHPLDULG�� WKRUQYHOG�� EXVKYHOG�� VDYDQQD�� ULYHULQH�
ZRRGODQG��DQG�KLJK�PRXQWDLQV��

2Q�WKH�RWKHU�VLGH��WKH�QRUWKHUQ�DUHD�RI�WKH�=DPEH]L�LV�
FKDUDFWHUL]HG�E\�JHRPHWULF�URFN�DUW�WUDGLWLRQV�²��&ODUN��
������ 3KLOOLSVRQ�� ������ -XZD\H\L�� ������ -XZD\H\L� 	�
3KLUL�� ������ 6PLWK�� ������ ZLWK� WKH� SUHYDOHQFH� RI�
JHRPHWULF� IRUPV� �)LJ�� ����� ,Q� FHQWUDO� $IULFD�� 6PLWK�
GLVWLQJXLVKHV� EHWZHHQ� 5HG� $QLPDO� >PDOH� DVVRFLDWHG� ²�
DQLPDO�GHSLFWLRQV�DUH�YHU\�UDUH�DQG�WDNH�EL]DUUH�DQG�YDULHG�
VW\OLVHG� IRUPV� �WKH� VWRPDFK� RI� WKH� DQLPDOV� LV� KXJHO\�
H[DJJHUDWHG�DQG�WKH�OLPEV�GZDUIHG�RU�RPLWWHG�DOWRJHWKHU�@�
DQG�5HG�*HRPHWULF� >IHPDOH� DVVRFLDWHG� ²� FRPSULVHG� E\�
YDULRXV� UHG� PRQRFKURPH� RU� UHG� DQG� ZKLWH� ELFKURPH�
JHRPHWULF� PRWLIV� ZHUH� FLUFOHV� DQG� FRQFHQWULF� DUH� YHU\�
FRPPRQ@�WUDGLWLRQV��6PLWK���������������������6R�IDU��DOO�
RI� WKH� URFN� DUW� IRXQG� LQ� QRUWKHUQ� 0R]DPELTXH� ²� LQ�
7HWH�� 1DPSXOD� DQG� 1LDVVD� SURYLQFHV� ²� FRQIRUPV� WR�
WKH� UHG� JHRPHWULF� URFN�DUW� VW\OH�� VR� GRHV� URFN� DUW� LQ�
0DODZL�DQG�=DPELD��

7KXV��ILQH�OLQH�WUDGLWLRQ�KDV�EHHQ�DVVLJQHG�WR�WKH�6DQ�
VRXWKHUQ�$IULFD� KXQWHU�JDWKHUHUV·� SRSXODWLRQV��ZKHUHDV�
WKH� UHG� JHRPHWULF� WUDGLWLRQV� KDYH� EHHQ� DWWULEXWHG� WR�
DQRWKHU�SRSXODWLRQ�RI�KXQWHU�JDWKHUHUV·�LQ�WKH�ZRRGODQGV�
RI�VRXWK�FHQWUDO¬$IULFD�QDPHG�WKH�%D7ZD��

7KH�GRPLQDQW�KXQWHU�JDWKHUHUV�PDWHULDO�FXOWXUH�LV�WKH�
1DFKLNXIDQ�WHFKQRORJLFDO�FRPSOH[����¬����WR��¬����%3�LV�
1DFKLNXIDQ�,��1DFKLNXIDQ�,,D�DQG�,,E�DUH�DUJXHG�WR�GDWH�
WR� EHWZHHQ� �¬���� DQG� �¬���� %3�� DQG�1DFKLNXIDQ� ,,,� WR�
H[WHQG�IURP��¬����WR�����%3���UHSUHVHQWDWLYH�IRU�VRXWK�
FHQWUDO�$IULFD� LQ� JHQHUDO� DQG� HVSHFLDOO\� =DPELD��&ODUN��
������ 0LOOHU�� ������ 0XVRQGD�� ������ )OHWFKHU�� �������
7KH�=DPELDQ�VHTXHQFH�RI�WKH�PLFUROLWKLF�LQGXVWU\�LV�RQH�
RI�WKH�EHVW�NQRZQ�LQ�VXE�6DKDUDQ�$IULFD��6DPSVRQ��������

)LJXUH����D��5HG�JHRPHWULF�LPDJHV�IURP�&KLFRORQH�VLWH��&+&���7HWH�
SURYLQFH��E��6DQ�+XPDQ�ILJXUHV�&,+�VLWH�²�QRUWK�=DPEH]L��7HWH�SURYLQFH�
�,PDJHV�UHSURGXFHG�ZLWK�SHUPLVVLRQ�IURP�WKH�DUFKLYH�RI�WKH�5RFN�$UW�
5HVHDUFK�,QVWLWXWH��8QLYHUVLW\�RI�WKH�:LWZDWHUVUDQG��6RXWK�$IULFD��
ZZZ�VDUDGD�FR�]D��
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3KLOOLSVRQ�� ������ )OHWFKHU�� �������7KH� PDMRULW\� RI�
1DFKLNXIDQ� VLWHV� DUH� ORFDWHG� LQ� URFN� VKHOWHUV� ZLWKLQ�
ZRRGODQGV� �H�J�� 0XFKLQJD� (VFDUSPHQW��� VXJJHVWLQJ�
GHSHQGHQFH� RQ� KXQWLQJ� RI� VPDOO� DQLPDOV� DQG� JDWKHULQJ�
ZLOG�IUXLWV��URRWV��DQG�QXWV��5HVLGHQWV�RI�WKH�1DFKLNXIDQ�
VLWHV� XVHG� ERZ� DQG� DUURZ� WHFKQRORJ\� ZLWK� WUDQVYHUVH�
KHDGV� RI� VWRQH� DQG� SRLQWV� RI� ERQH�� VWRQH� KHDGHG�
NQRENHUULHV�DQG�ODWHU�LQWURGXFHG�SROLVKHG�VWRQH�D[HV�DV�
ZHDSRQV� �&ODUN�� ������ )OHWFKHU�� �������7KH� ODUJH�
TXDQWLWLHV� RI� WRROV� VXFK� DV� KHDY\� DQG� KROORZ� VFUDSHUV��
ZHLJKWHG� GLJJLQJ�VWLFNV�� JULQGVWRQHV�� SHVWOHV� DQG�
VSRNHVKDYHV� �SRVVLEO\�PDGH� IURP� SROLVKHG� DG]HV��� PD\�
VXJJHVW�H[WHQVLYH�ZRRGZRUNLQJ�LQ�QRUWKHUQ�DQG�HDVWHUQ�
=DPELD��&ODUN��������-XZD\H\L��������0XVRQGD��������
)OHWFKHU���������

&XUUHQW�UHVHDUFK
2Q�WKH�EDVLV�RI�H[LVWLQJ�UHVHDUFK�LQ�0R]DPELTXH��WKH�

=DPEH]L� 5LYHU� UHSUHVHQWHG� D� ERUGHU� RU� IURQWLHU� WKDW�
VHSDUDWHG�WZR�WUDGLWLRQV�RI�KXQWHU�JDWKHUHUV·�URFN�DUW�DQG�
DOVR�WZR�WHFKQRORJLFDO�FRPSOH[HV��%RWK�/6$�DQG�KXQWHU�
JDWKHUHUV·� URFN� DUW� LQ� 0R]DPELTXH� DUH� PDUNHG� ZLWK�
UHJLRQDO� YDULDELOLW\� DQG� WKLV� FDQ� EH� H[SODLQHG� E\� WKH�
GLIIHUHQFH�RI�HFRV\VWHPV�DQG�DYDLODELOLW\�RI�UDZ�PDWHULDOV��
+RZHYHU�� UHFHQW� ILQGLQJV��0XLDQJD�� ������ DQG� FXUUHQW�
UHVHDUFK� \LHOG� HYLGHQFH� RI� ILQH�OLQH� SDLQWLQJV� RI� 6DQ�
JURXSV�LQ�WKH�QRUWKHUQ�PDUJLQ�RI�WKH�ULYHU��)LJ�����DQG�

LQVWDQFHV� RI� WKH� 5HG� *HRPHWULF� WUDGLWLRQ� RI� %D7ZD�
JURXSV�RQ�WKH�VRXWKHUQ�EDQN�ZLWK�HOHPHQWV�RI�ERWK�URFN�
DUW�WUDGLWLRQV�PL[HG��%RWK�KXQWHU�JDWKHUHUV·�SRSXODWLRQV�
RSHUDWHG�LQ�WKH�ULYHULQH��ZKLFK�FDQ�QRZ�EH�FRQVLGHUHG�DV�D�
SHUPHDEOH�IURQWLHU�IRU�WKH�KXQWHU�JDWKHUHU�JURXSV��ZLWK�
OLQNV�RU�SRVVLEOH�VLJQV�RI�LQWHUDFWLRQ�EHWZHHQ�WKH�6DQ�DQG�
%D7ZD� QRZ� LGHQWLILHG� LQ� FHQWUDO�0R]DPELTXH�� ,QGHHG��
IHZ�H[DPSOHV�IURP�FHQWUDO�0R]DPELTXH�GHPRQVWUDWH�WKDW�
LQWHUDFWLRQ� EHWZHHQ� WKH� KXQWHU�JDWKHUHU� SRSXODWLRQV�
UHVXOWHG� LQ� WKH� DEVRUSWLRQ� RI� VW\OLVWLF� HOHPHQWV� LQ� WKH�
GHSLFWLRQ�RI�WKH�SDLQWLQJV�RQ�ERWK�VLGHV�RI�WKH�ULYHU�E\�WKH�
WZR�JURXSV�KHUH�GHVFULEHG��6WLOO��WKHVH�W\SHV�RI�SDLQWLQJV�
UHPDLQ� UDUH� DQG� IXUWKHU� LQYHVWLJDWLRQ� LV� QHHGHG� RQ� WKH�
WRSLF��)URP�D�VWDWLF�SRLQW�RI�YLHZ��WKH�=DPEH]L�5LYHU�LV�QRW�
D�FODVVLF�FDVH�RI�D�ERUGHU�DUHD�ZKHUH�D�SK\VLFDO�ERXQGDU\�
VHSDUDWHV� WZR� JURXSV��7KH� =DPEH]L� ZDV� GHILQLWHO\�
DFFHVVLEOH� DQG� HDV\� WR� FURVV� E\� ERWK� JURXSV�� EXW� WKH�
FXOWXUDO� ERXQGDU\� ZDV� PRYHDEOH� DQG� LQIOXHQFHG� WKH�
LQWHUYHQLHQW� RI� WKHVH� LQWHUDFWLRQV� WR� SURGXFH� D� PRUH�
K\EULG�URFN�DUW�²�D�PDWWHU�WKDW�UHTXLUHV�IXUWKHU�VWXGLHV�

7KH�VWXG\�RI�KXQWHU�JDWKHUHUV�URFN�DUW�DQG�DVVRFLDWHG�
PDWHULDO�FXOWXUH�LGHQWLILHG�LQ�0R]DPELTXH�LV�DQ�HIIRUW�WR�
XQGHUVWDQG� WKH� FRPSOH[LWLHV� RI� SDVW�$IULFDQ�PLQGV� DQG�
DQFLHQW� VRFLHWLHV� WKDW� H[SORUHG� GLYHUVH� JHRJUDSKLFDO�
VSDFHV�DQG�HFRV\VWHP·V�VKDSLQJ�WKXV�WKH�ULFK�SUHKLVWRULF�
FXOWXUDO� ODQGVFDSHV� RI� WKH� 6XE� 6DKDUDQ� VHFWLRQ� RI� WKH�
FRQWLQHQW�

%LEOLRJUDSK\

$'$02:,&=��/���������¶´3URMHFWR�&LSULDQDµ�������������&RQWLEXLomR�3DUD�R�&RQKHFLPHQWR�'D�$UTXHRORJLD�(QWUH�2V�5LRV�/~ULR�H�
/LJRQKD��3URYtQFLD�GH�1DPSXOD·��7UDEDOKRV�GH�$UTXHRORJLD�H�$QWURSRORJLD�����S����²����

%/81'(//��*���&+,33,1'$/(��&���60,7+��%���������6HHLQJ�DQG�.QRZLQJ��8QGHUVWDQGLQJ�5RFN�$UW�ZLWK�DQG�ZLWKRXW�(WKQRJUDSK\��-RKDQQHVEXUJ��
:LWV�8QLYHUVLW\�3UHVV�

&/$5.��-�'���������́ 7KH�1HZO\�'LVFRYHUHG�1DFKLNXIX�&XOWXUH�RI�1RUWKHUQ�5KRGHVLD�DQG�3RVVLEOH�2ULJLQ�RI�&HUWDLQ�(OHPHQWV�RI�WKH�6RXWK�
$IULFDQ�6PLWKILHOG�&XOWXUHµ��6RXWK�$IULFDQ�$UFKDHRORJLFDO�%XOOHWLQ�����S����²���

&/$5.��-��'���������7KH�3UHKLVWRU\�RI�6RXWKHUQ�$IULFD��+DUPRQGVZRUWK��3HQJXLQ�%RRNV�

'($&21��-���������7KH�/DWHU�6WRQH�$JH�RI�6RXWKHUQPRVW�$IULFD��2[IRUG��%�$�5�

'2:621��7�$���������́ 5DLQ�LQ�%XVKPHQ�%HOLHI��3ROLWLFV�DQG�+LVWRU\��7KH�5RFN�$UW�RI�5DLQ�0DNLQJ�LQ�6RXWK�(DVWHUQ�0RXQWDLQV��6RXWKHUQ�
$IULFDµ��LQ�&��&+,33(1'$/(��3�6�&��7$d21��HG����7KH�$UFKDHRORJ\�RI�5RFN�$UW��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV��S����²���

'866(/'253��*���/20%$5'��0���:85=��6���������́ 3OHLVWRFHQH�+RPR�DQG�WKH�8SGDWHG�6WRQH�$JH�6HTXHQFH�RI�6RXWK�$IULFDµ��6RXWK�
$IULFDQ�-RXUQDO�RI�6FLHQFH������������S���²��

)/(7&+(5��5�-���������6HHNLQJ�6RFLDO�,GHQWLW\�LQ�WKH�/DWHU�6WRQH�$JH��7HFKQLTXHV�DQG�7HFKQLFDO�&KRLFH�ZLWKLQ�WKH�0LG�/DWH�+RORFHQH�0LFUROLWKLF�
,QGXVWULHV�LQ�=DPELD��3K'�GLVVHUWDWLRQ��/LYHUSRRO��8QLYHUVLW\�RI�/LYHUSRRO�
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*$5/$.(��3�6���������7KH�+XQWHU·V�9LVLRQ��7KH�3UHKLVWRULF�$UW�RI�=LPEDEZH��/RQGRQ��%ULWLVK�0XVHXP�3UHVV�

+8))0$1��7�1���������+DQGERRN�WR�WKH�,URQ�$JH��7KH�$UFKDHRORJ\�RI�3UH�&RORQLDO�)DUPLQJ�6RFLHWLHV�LQ�6RXWKHUQ�$IULFD��3LHWHUPDULW]EXUJ��8QLYHUVLW\�
RI�.ZD=XOX�1DWDO�3UHVV�

-8:$<(<,��<���������7KH�/DWHU�3UHKLVWRU\�RI�6RXWKHUQ�0DODZL��$�&RQWULEXWLRQ�WR�WKH�6WXG\�RI�7HFKQRORJ\�DQG�(FRQRP\�GXULQJ�WKH�/DWHU�6WRQH�$JH�DQG�
,URQ�$JH�3HULRGV��3K'�GLVVHUWDWLRQ��%HUNHOH\��8QLYHUVLW\�RI�&DOLIRUQLD�

-8:$<(<,��<���3+,5,��0�=���������́ 7KH�6WDWH�RI�5RFN�$UW�5HVHDUFK�LQ�0DODZLµ��2FFDVLRQDO�3DSHUV�RI�WKH�0DODZL�'HSDUWPHQW�RI�$QWLTXLWLHV�����
S����²���

/(:,6�:,//,$06��-��'���������%HOLHYLQJ�DQG�6HHLQJ��6\PEROLF�0HDQLQJV�LQ�6RXWKHUQ�6DQ�5RFN�3DLQWLQJV��/RQGRQ��1HZ�<RUN�$FDGHPLF�3UHVV�

/20%$5'��0���:$'/(<��/���'($&21��-���:85=��6���3$56216��,���02+$3,��0���6:$57��-���0,7&+(//��3���������́ 6RXWK�$IULFDQ�DQG�
/HVRWKR�6WRQH�$JH�6HTXHQFH�8SGDWHG��,�µ��7KH�6RXWK�$IULFDQ�$UFKDHRORJLFDO�%XOOHWLQ�����������S�����²���

0$&$02��6���������3ULYLOHJHG�SODFHV�LQ�VRXWK�FHQWUDO�0R]DPELTXH��WKH�DUFKDHRORJ\�RI�0DQ\LNHQL��1LDPDUD��6RQJR�DQG�'HJXH�0XID��0DSXWR��8SSVDOD�
8QLYHUVLW\�

0(1(6(6��0�3���������́ ,GDGH�'D�3HGUD�(P�0RoDPELTXH��2V�3ULPyUGLRV�'D�6RFLHGDGH�+XPDQD��(YLGrQFLDV�$UTXHROyJLFDV�µ��7UDEDOKRV�GH�
$UTXHRORJLD�H�$QWURSRORJLD�����S���²���

0(1(6(6��0�3���������́ 6RPH�$VSHFWV�5HJDUGLQJ�WKH�$FKHXOHDQ�LQ�6RXWKHUQ�0R]DPELTXHµ��LQ�*��3:,7,��5��&��623(5��HG�����$VSHFWV�RI�
WK$IULFDQ�3UHKLVWRU\��3DSHUV�IURP�WKH��� �&RQJUHVV�RI�WKH�3DQ$IULFDQ�$VVRFLDWLRQ�IRU�3UHKLVWRU\�DQG�5HODWHG�6WXGLHV��+DUDUH��8QLYHUVLW\�RI�=LPEDEZH�

3XEOLFDWLRQV��S�����²����

0(1(6(6��0�3���������1HZ�0HWKRGRORJLFDO�$SSURDFKHV�WR�WKH�6WXG\�RI�WKH�$FKHXOHDQ�IURP�6RXWKHUQ�0R]DPELTXH��3K'�GLVVHUWDWLRQ��5XWJHUV��
7KH�6WDWH�8QLYHUVLW\�RI�1HZ�-HUVH\�

0,//(5��6�)���������́ 7KH�$JH�RI�1DFKLNXIDQ�,QGXVWULHV�LQ�=DPELDµ��7KH�6RXWK�$IULFDQ�$UFKDHRORJLFDO�%XOOHWLQ���������������S�����²���

08,$1*$��'�-�'���������5RFN�$UW�DQG�$QFLHQW�0DWHULDO�&XOWXUH�RI�&DKRUD�%DVVD�'DP��7HWH�3URYLQFH��0R]DPELTXH��0DVWHU�GLVVHUWDWLRQ��
-RKDQQHVEXUJ��8QLYHUVLW\�RI�WKH�:LWZDWHUVUDQG�

08621'$��)�%���������$VSHFWV�RI�WKH�3UHKLVWRU\�RI�WKH�/XQVHPIZD�'UDLQDJH�%DVLQ��=DPELD��'XULQJ�WKH�/DVW��������<HDUV��3K'�GLVVHUWDWLRQ��%HUNHOH\��
8QLYHUVLW\�RI�&DOLIRUQLD�

1+$02��$���������2XW�RI�WKH�/DE\ULQWK���7KH�6LJQLÀFDQFH�RI�.XGX�,PDJHV�LQ�WKH�5RFN�$UW�RI�=LPXQ\D��+DUDUH��8QLYHUVLW\�RI�=LPEDEZH�
3XEOLFDWLRQV�

3+,//,3621��'��:���������7KH�/DWHU�3UHKLVWRU\�RI�(DVWHUQ�DQG�6RXWKHUQ�$IULFD��/RQGRQ��+HLQHPDQQ�

6$(7(56'$/��7�:���������3ODFHV��3HRSOH�DQG�$QFHVWRUV��$UFKDHRORJ\�DQG�6RFLHW\�LQ�0DQLFD��0R]DPELTXH��%HUJHQ��)DFXOW\�RI�$UWV��8QLYHUVLW\�RI�
%HUJHQ�

6$03621��&�*���������7KH�6WRQH�$JH�$UFKDHRORJ\�RI�6RXWKHUQ�$IULFD��1HZ�<RUN��$FDGHPLF�3UHVV�

60,7+��%�:���������5RFN�$UW�LQ�6RXWK�&HQWUDO�$IULFD��$�6WXG\�%DVHG�RQ�WKH�3LFWRJUDSKV�RI�WKH�'HG]D�'LVWULFW��0DODZL�DQG�.DVDPD�'LVWULFW��=DPELD��3K'�
GLVVHUWDWLRQ��&DPEULGJH��8QLYHUVLW\�RI�&DPEULGJH�

60,7+��%�:���������=DPELD·V�$QFLHQW�5RFN�$UW���7KH�3DLQWLQJV�RI�.DVDPD��1DWLRQDO�+HULWDJH�&RQVHUYDWLRQ�&RPPLVVLRQ�

60,7+��%�:���������́ 5RFN�$UW�DQG�:ULWLQJ�*HQHWLF�+LVWRU\��5HJLRQDOLVP��(WKQLFLW\�DQG�WKH�5RFN�$UW�RI�6RXWKHUQ�$IULFDµ��LQ�
+��622'<$//��HG����7KH�3UHKLVWRU\�RI�$IULFD��7UDFLQJ�WKH�/LQHDJH�RI�0RGHUQ�0DQ��-HSSHVWRZQ��-RQDWKDQ�%DOO�3XEOLVKHUV��S����²���

60,7+��%�:���������́ 5RFN�$UW�5HVHDUFK�LQ�$IULFDµ��LQ�3��0,7&+(//��3�-��/$1(��HG����7KH�2[IRUG�+DQGERRN�RI�$IULFDQ�$UFKDHRORJ\��2[IRUG��
2[IRUG�8QLYHUVLW\�3UHVV��S�����²���

=8%,(7$��/��)���������́ /HDUQLQJ�WKURXJK�3UDFWLVH��&KHǒD�:RPHQ·V�5ROHV�DQG�WKH�8VH�RI�5RFN�$UW�LQ�3DVVLQJ�RQ�&XOWXUDO�.QRZOHGJHµ��
-RXUQDO�RI�$QWKURSRORJLFDO�$UFKDHRORJ\������S���²����

FURVVHG�YLHZV�IURP�VRXWKHUQ�DIULFD
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