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��'HSDUWPHQW�RI�6RFLRORJ\��)DFXOW\�RI�6RFLDO�6FLHQFHV��&KDUOHV�8QLYHUVLW\���
3UDJXH��&]HFK�5HSXEOLF

��'HSDUWPHQW�RI�6ODYLF�DQG�%DOWLF�6WXGLHV��)LQQLVK��'XWFK�DQG�*HUPDQ���
)DFXOW\�RI�+XPDQLWLHV��6WRFNKROP�8QLYHUVLW\��6WRFNKROP��6ZHGHQ

3(.Èý(.��2QGĜHM�±�(/0(527��,UHQH��:KHQ�,V�D�&ULVLV�5HDOO\�D�&ULVLV"�8VLQJ�1/3�
DQG�&RUSXV�/LQJXLVWLF�0HWKRGV�WR�5HYHDO�'LIIHUHQFHV�LQ�0LJUDWLRQ�'LVFRXUVH�DFURVV�&]HFK�
0HGLD��-RXUQDO�RI�/LQJXLVWLFV��������9RO������1R����SS������±�����

$EVWUDFW��7KLV�DUWLFOH�SUHVHQWV�DQ�LQWHUGLVFLSOLQDU\�DQDO\VLV�RI�GLVFRXUVHV�RQ�UHIXJHHV��
DV\OXP�VHHNHUV�� LPPLJUDQWV��DQG�PLJUDQWV��5$6,0��LQ�PDLQVWUHDP�DQG�DOWHUQDWLYH�PHGLD�
LQ�WKH�&]HFK�5HSXEOLF��8VLQJ�WHFKQLTXHV�IURP�FRUSXV�OLQJXLVWLFV��&/��DQG�QDWXUDO�ODQJXDJH�
SURFHVVLQJ��1/3��DQG�GUDZLQJ�RQ�LQVLJKWV�IURP�PHGLD�VRFLRORJ\��ZH�GHPRQVWUDWH�WKH�YDOXH�
RI�DQ�LQWHUGLVFLSOLQDU\�DSSURDFK�IRU�FRQGXFWLQJ�UREXVW�UHVHDUFK�WKDW�FDQ�LQIRUP�SROLF\PDNHUV�
DQG�PHGLD�SUDFWLWLRQHUV��2XU�DQDO\VLV�RI�QHDUO\�RQH�PLOOLRQ�GRFXPHQWV�IURP�-DQXDU\������WR�
)HEUXDU\������UHYHDOV�GLVWLQFWLYH�WHUPV�DQG�SKUDVHV�XVHG�E\�DOWHUQDWLYH�PHGLD��KLJKOLJKWLQJ�
WKH� JURZLQJ� GLYHUJHQFH� EHWZHHQ� WKH�PDLQVWUHDP� DQG� DOWHUQDWLYH�PHGLD� GLVFRXUVH� DQG� LWV�
LQWHQVLW\� RYHU� GLIIHUHQW� SHULRGV�� 7KHVH� ILQGLQJV� KDYH� LPSOLFDWLRQV� IRU� XQGHUVWDQGLQJ� WKH�
PRELOL]DWLRQ�RI�DQWL�V\VWHPLF�JURXSV��SDUWLFXODUO\�WKRVH�RQ�WKH�IDU�ULJKW�

.H\ZRUGV�� (XURSHDQ� UHIXJHH� FULVLV�� &]HFK� PHGLD�� DOWHUQDWLYH� MRXUQDOLVP�� FRUSXV�
OLQJXLVWLFV��PHGLD�VRFLRORJ\��QDWXUDO�ODQJXDJH�SURFHVVLQJ��5$6,0

�� %$&.*5281'

6LQFH� ������ (XURSH� KDV� H[SHULHQFHG� D�VLJQLILFDQW� LQIOX[� RI� UHIXJHHV��PDLQO\�
IURP� ZDU�WRUQ� FRXQWULHV� VXFK� DV� 6\ULD�� ,UDT�� DQG� $IJKDQLVWDQ�� 7KH� DUULYDO� RI�
8NUDLQLDQ� UHIXJHHV� IROORZLQJ� WKH� 5XVVLDQ� LQYDVLRQ� LQ� )HEUXDU\� ����� SURPSWHG�
UHIOHFWLRQ� RQ� WKH� OHVVRQV� OHDUQHG� IURP� WKH� SUHYLRXV� ³FULVLV´� DQG� OHG� WR� FDOOV� IRU�
FRPSDUDWLYH� VWXGLHV��$W� WKH� VDPH� WLPH�� IDFWRUV� VXFK� DV� WKH� SURPLQHQFH� JLYHQ� WR�
PLJUDWLRQ�E\�GLIIHUHQW�W\SHV�RI�PHGLD�DQG�WKH�QDWXUH�RI�WKH�GLVFRXUVH�FDQ�LQIOXHQFH�
SXEOLF�DWWLWXGHV�DQG�ZKHWKHU�PLJUDWLRQ�LV�SHUFHLYHG�DV�D�FULVLV��ZKLFK�LQ�WXUQ�DIIHFWV�
VXSSRUW�IRU�SRSXOLVW�ULJKW�ZLQJ�SDUWLHV��6WU|PElFN�HW�DO��������/HFKHOHU�HW�DO��������
.ODZLHU�HW�DO���������3UHYLRXV�VWXGLHV�RQ�GLVFRXUVHV�VXUURXQGLQJ�UHIXJHHV��DV\OXP�
VHHNHUV��LPPLJUDQWV��DQG�PLJUDQWV��5$6,0��IRFXV�RQ�D�IHZ�(XURSHDQ�FRXQWULHV��H�J��
*HUPDQ\�DQG�WKH�8QLWHG�.LQJGRP��(EHUO�HW�DO��������%DNHU�HW�DO���������+RZHYHU��
WKHUH�LV�D�OLPLWHG�DPRXQW�RI�VFKRODUO\�DWWHQWLRQ�RQ�WKLV� WRSLF�LQ�WKH�&]HFK�FRQWH[W��

'2,���������MD]FDV����������
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ZKLFK��DV�ZH�DUJXH��SUHVHQWV�VHYHUDO�FRPSHOOLQJ�UHVHDUFK�RSSRUWXQLWLHV��)RU�H[DPSOH��
WKH�&]HFK�PHGLD�SDLG�FRQVLGHUDEOH�DWWHQWLRQ�WR�PLJUDWLRQ�LQ�DQG�DIWHU�������GHVSLWH�
WKH�PDUJLQDO�QXPEHU�RI�DV\OXP�DSSOLFDWLRQV��-HOtQNRYi��������7KH�VLWXDWLRQ�FKDQJHG�
VLJQLILFDQWO\�LQ�)HEUXDU\�������DQG�E\�WKH�HQG�RI�WKDW�\HDU��WKH�FRXQWU\�KRVWHG�WKH�
KLJKHVW�QXPEHU�RI�8NUDLQLDQ�UHIXJHHV�SHU�FDSLWD��3OHYiN�������

7KH� &]HFK� PHGLD� ODQGVFDSH� H[SHULHQFHG� VLJQLILFDQW� FKDQJHV� LQ� RZQHUVKLS�
FRQFHQWUDWLRQ�� SROLWLFDO� SUHVVXUH�� DQG� WHFKQRORJ\� LQ� WKH� ����V��2QOLQH� DOWHUQDWLYH��
MRXUQDOLVP� KDV� HPHUJHG�� EXW� RIWHQ� WDNHV� D�KRVWLOH� VWDQFH� WRZDUG� PDUJLQDOL]HG�
FRPPXQLWLHV�DQG�OLEHUDO�GHPRFUDF\��+ROW�HW�DO��������âWČWND�HW�DO��������DQG�PD\�
VSUHDG�GLVLQIRUPDWLRQ�DERXW�PLJUDWLRQ��*UHJRU�±�0OHMQNRYi��������:LWK�RQO\�����
RI� WKH�&]HFK� SRSXODWLRQ� WUXVWLQJ�PHGLD� �1HZPDQ� HW� DO�� ������� UHVXOWV�PD\� GLIIHU�
IURP�:HVWHUQ�(XURSHDQ�ILQGLQJV�RQ�PHGLD�FRQVXPSWLRQ�DQG�LPPLJUDWLRQ�DWWLWXGHV�
�.RQGRU�HW�DO��������

6FKRODUV�VWXG\LQJ�5$6,0�RU�HWKQLFLW\�EDVHG�PHGLD�FRYHUDJH�IDFH�FKDOOHQJHV�
GXH� WR� WKH� ODUJH� GDWD� YROXPH�� WKHUHIRUH�� TXDOLWDWLYH� VWXGLHV� SUHGRPLQDWH� �6HR� ±�
.DYDNOL� ������� ,Q� WKH�&]HFK� FRQWH[W��PRVW� VWXGLHV� HLWKHU� XVH� TXDOLWDWLYH�PHWKRGV�
�3UĤFKRYi�+UĤ]RYi�������RU�VPDOO�GDWD�VHWV�IURP�OLPLWHG�RXWOHWV��.OXNQDYVNi��������
ZLWK� DQ� RYHUUHOLDQFH� RQ� PDQXDO� FRQWHQW� DQDO\VLV� �(VVHU� HW� DO�� ������� 8VLQJ�
FRPSXWDWLRQDO�PHWKRGV��VXFK�DV�FOXVWHULQJ��8UEiQLNRYi�±�7NDF]\N�������RU�FRUSXV�
DVVLVWHG� GLVFRXUVH� DQDO\VLV� �(OPHURW� ������ ������� LV� UDUH�� 1DWXUDO� ODQJXDJH�
SURFHVVLQJ� �1/3�� WRROV� KDYH� JDLQHG� SRSXODULW\� LQ� LQWHUGLVFLSOLQDU\� VWXGLHV�� ZLWK�
ODQGPDUN�7|UQEHUJV¶��������FRPELQDWLRQ�RI�WRSLF�PRGHOLQJ�DQG�GLVFRXUVH�DQDO\VLV��
DQG� VRPH� &RUSXV� /LQJXLVWLFV� �&/�� VFKRODUV� DGYRFDWH� WKH� XWLOLW\� RI� DGGLQJ� FORVH�
UHDGLQJ�WR�UHYHDO�WKH�PHDQLQJ�EHKLQG�DXWRPDWHG�UHVXOWV��%URRNHV�±�0F(QHU\��������

7KLV�VWXG\�DLPV�WR�DQDO\VH�SDUWV�RI�WKH�&]HFK�PHGLD�GLVFRXUVH�RQ�LQWHUQDWLRQDO�
PLJUDWLRQ�LQ�PDLQVWUHDP�DQG�DOWHUQDWLYH�PHGLD��FRYHULQJ�HLJKW�\HDUV�IURP�-DQXDU\�
����� WR� )HEUXDU\� ������ IRFXVLQJ� RQ� WKUHH� PHWKRGV�� 7KH� DLP� LV� WR� VKRZ� ZKHQ�
GLIIHUHQW�W\SHV�RI�PHGLD�FRQVLGHU�PLJUDWLRQ�D�FULVLV�DQG�WR�VKHG�OLJKW�RQ�WKH�UROH�RI�
WKH� PHGLD� LQ� VKDSLQJ� PLJUDWLRQ� UHSUHVHQWDWLRQV� DQG� SXEOLF� RSLQLRQ� LQ� WKH� &]HFK�
5HSXEOLF�

�� 5(6($5&+�'(6,*1

���� %DFNJURXQG�WR�WKH�UHVHDUFK�TXHVWLRQV
)LUVWO\�� ZH� IRFXV� RQ� WKH� OLQJXLVWLF� GLVWLQFWLRQ� EHWZHHQ� IRUFHG� DQG� YROXQWDU\�

PLJUDWLRQ�LQ�WKH�&]HFK�PDLQVWUHDP�DQG�DOWHUQDWLYH�PHGLD��:RUG�FKRLFH�LV�FUXFLDO�WR�
XQGHUVWDQGLQJ�VRFLDO�JURXS�RWKHULQJ��(OPHURW��������DQG�ZRUG�IUHTXHQF\�DQDO\VLV�LV�

��:H�IROORZ�WKH�GHILQLWLRQ�E\�+ROW�HW�DO���������S��������ZKLFK�DUJXHV��³$OWHUQDWLYH�QHZV�PHGLD�
UHSUHVHQW� D� SURFODLPHG� DQG�RU� �VHOI��� SHUFHLYHG� FRUUHFWLYH�� RSSRVLQJ� WKH� RYHUDOO� WHQGHQF\� RI� SXEOLF�
GLVFRXUVH�HPDQDWLQJ�IURP�ZKDW�LV�SHUFHLYHG�DV�WKH�GRPLQDQW�PDLQVWUHDP�PHGLD�LQ�D�JLYHQ�V\VWHP�´



-D]\NRYHGQê�þDVRSLV��������URþ������þ���� ���

DQ� HIIHFWLYH� WRRO� �%URXZHU� HW� DO�� �������:H�GHILQH� µUHIXJHH¶� DV� D�ODEHO� IRU� SHRSOH�
IRUFHG� WR� OHDYH� WKHLU� FRXQWU\� IRU� IHDU� RI� SHUVHFXWLRQ� RU� KDUP�� FRQWUDVWLQJ� LW� ZLWK�
µPLJUDQW�¶�ZKR�PRYHV�WR�LPSURYH�WKHLU�VWDWXV��'RXJODV�HW�DO���������2XU�ILUVW�UHVHDUFK�
TXHVWLRQ�LV�

54���%HWZHHQ�-DQXDU\������DQG�)HEUXDU\�������ZKDW�GLIIHUHQFHV�LQ�XVDJH�RI�WHUPV�
IRU�YROXQWDU\�YHUVXV�IRUFHG�PLJUDWLRQ�DUH�WKHUH�EHWZHHQ�PDLQVWUHDP�DQG�DOWHUQDWLYH�
PHGLD"

6HFRQGO\��WKH�SRZHU�RI�LQGLYLGXDOV�DQG�RUJDQL]DWLRQV�WR�VKDSH�PHGLD�PHVVDJHV�
RQ�PLJUDWLRQ�LV�RIWHQ�HPSKDVL]HG�LQ�SROLWLFDO�FRPPXQLFDWLRQ�OLWHUDWXUH��EXW�VWXGLHV�
UDUHO\�DQDO\]H�WKHLU�SUHVHQFH�LQ�WKH�GLVFRXUVH��%RRPJDDUGHQ�±�9OLHJHQWKDUW��������
1DPHG� (QWLW\� 5HFRJQLWLRQ� �1(5�� LV� D�VXLWDEOH� PHWKRG� WR� ILQG� LQGLYLGXDOV� DQG�
RUJDQL]DWLRQV�� EXW� UDUHO\� XVHG� ZLWK� D�PLJUDWLRQ� IRFXV� �1HPHV� ±� .LVV� ������� 2XU�
VHFRQG�UHVHDUFK�TXHVWLRQ�LV�

54���:KDW�DUH�WKH�GLIIHUHQFHV�LQ�WKH�SUHVHQFH�RI�DFWRUV�LQ�WKH�5$6,0�QHZV�FRYHUDJH�
EHWZHHQ�PDLQVWUHDP�DQG�DOWHUQDWLYH�PHGLD�GXULQJ�SHULRGV�RI�ODUJH�UHIXJHH�LQIOX[HV�
LQ������DQG�����±����"

7KLUGO\�� FROORFDWLRQ� DQDO\VLV� LV� D�&/� WRRO� WKDW� FDQ� SURYLGH� LQVLJKWV� LQWR� WKH�
OLQJXLVWLF�SDWWHUQV�RI�GLVFRXUVH��&ROORFDWHV�IUHTXHQWO\�RFFXU�QHDU�WKH�WDUJHW�ZRUG�DQG�
FDQ� UHYHDO� VLJQLILFDQW� DVVRFLDWLRQV� EHWZHHQ� FRQFHSWV� �6WXEEV� ������� &ROORFDWLRQV�
KDYH�EHHQ�ZLGHO\�XVHG�LQ�5$6,0�VWXGLHV��QRWDEO\�E\�%DNHU�HW�DO����������ZKR�IRXQG�
HLJKW�FRQVLVWHQW�FROORFDWLRQDO�FDWHJRULHV��0RUH�UHFHQWO\��=DZDGVND�3DOXHNWDX��������
DQDO\VHG�WKH�SRUWUD\DO�RI�8NUDLQLDQ�UHIXJHHV�LQ�WKH�3ROLVK�PDLQVWUHDP�SUHVV�GXULQJ�
WKH� ILUVW�ZHHN� RI�0DUFK� ������ 6KH� IRXQG� WKDW�8NUDLQLDQV�ZHUH�PRUH�ZHOFRPH� LQ�
3RODQG�WKDQ�UHIXJHHV�IURP�WKH�0LGGOH�(DVW�DQG�ZHUH�PRUH�IUHTXHQWO\�UHIHUUHG�WR�DV�
ZDU�UHIXJHHV��7R�EHWWHU�XQGHUVWDQG�WKH�IUDPLQJ��RU�³VHPDQWLF�SUHIHUHQFH´��RI�FUXFLDO�
PLJUDWLRQ� WHUPV� LQ� WKH�&]HFK�PHGLD� GLVFRXUVH��ZH� H[DPLQH� VHDVRQDO� FROORFDWLRQV�
DFURVV�PHGLD�W\SHV�DQG�SHULRGV��%DNHU�HW�DO��������SS�����±������2XU�ILQDO�UHVHDUFK�
TXHVWLRQ�LV�

54���,Q�WKH�SHULRGV�����±�����YV������±������ZKDW�DUH�WKH�GRPLQDQW�FROORFDWHV�RI�
WKH� WHUPV� ³UHIXJHH�´� ³PLJUDQW�´� ³LPPLJUDQW�´� DQG� ³DV\OXP� VHHNHU´� LQ� &]HFK�
PDLQVWUHDP�DQG�DOWHUQDWLYH�PHGLD"

���� &RUSXV�RI�&]HFK�0HGLD�1HZV�RQ�0LJUDWLRQ
7R�REWDLQ�D�FRPSUHKHQVLYH�FRUSXV�RI�&]HFK�PLJUDWLRQ�UHODWHG�QHZV��ZH�XVHG�

WKH� 1HZWRQ� 0HGLD�$UFKLYH�$3,� WR� DFFHVV� IXOO�OHQJWK� GRFXPHQWV� �LQFOXGLQJ� WH[W�
DUWLFOHV�DQG�DXGLR�WUDQVFULSWV��ZLWK�D�&]HFK�%RROHDQ�VHDUFK�DGDSWHG�IURP�(VVHU�HW�DO��



���

��������� 7KH� VHDUFK� ZDV� OLPLWHG� IURP� �VW� -DQXDU\� ����� WR� ��WK� )HEUXDU\� ����� WR�
FDSWXUH�DW�OHDVW����PRQWKV�RI�PHGLD�FRYHUDJH�RI�HDFK�PLJUDWLRQ�³FULVLV�´�

7KH� VHDUFK� SDUDPHWHUV� \LHOG� QHDUO\� RQH� PLOOLRQ� GRFXPHQWV� IURP� RYHU� IRXU�
WKRXVDQG�&]HFK�RQOLQH�DQG�RIIOLQH�PHGLD��VHH�7DE������7KH�WRWDO�SXEOLVKHG�FRQWHQW�RI�
DOO�WKHVH�PHGLD�LV����PLOOLRQ�GRFXPHQWV��2XU�PLJUDWLRQ�FRUSXV�WKXV�UHSUHVHQWV�D�VPDOO�
IUDFWLRQ�RI�WKH�WRWDO�PHGLD�RXWSXW��+RZHYHU��GXULQJ�WKH�SHDN�RI�LQWHUHVW�LQ�0DUFK�������
PLJUDWLRQ� ZDV� D�WRSLF� LQ� DERXW� ��� SHUFHQW� RI� DOO� GRFXPHQWV�� 0LJUDWLRQ�UHODWHG�
GRFXPHQWV�DSSHDU�LQ�DOO�PHGLD�VHFWLRQV��VRPHWLPHV�HYHQ�LQ�VSRUWV�DQG�WHFKQRORJ\�

'RFXPHQWV 0HGLD 6HQWHQFHV 7RNHQV
������� ����� ���������� �����������

7DE�����&]HFK�0LJUDWLRQ�1HZV�FRUSXV��-DQXDU\������WR�)HEUXDU\�����

���� 'DWDVHW�ZLWK�PHGLD�W\SH�ODEHOV
7R� LQYHVWLJDWH� WKH� GLIIHUHQFHV� LQ�PLJUDWLRQ� GLVFRXUVH� EHWZHHQ� GLIIHUHQW� PHGLD�

W\SHV�� ZH� XVH� WKH� ODEHOV� IURP� WKH� 21/,1(�B12:� FRUSXV� RI� WKH� &]HFK� 1DWLRQDO�
&RUSXV� �&YUþHN�HW� DO�� �������7R�DGDSW� LW� WR�RXU� UHVHDUFK��ZH�H[WHQGHG� LW� E\� DGGLQJ�
RIIOLQH�QHZV�DFFRUGLQJ�WR�WKH�VDPH�NH\�DQG�WKHQ�PHUJHG�WKH�FDWHJRULHV�³DQWL�V\VWHP´�
DQG� ³SROLWLFDO� WDEORLG´� �&YUþHN� ±� )LGOHU� ������ S������� LQWR� D�EURDGHU� FDWHJRU\� RI�
DOWHUQDWLYH�PHGLD��DV�VRPH�SURPLQHQW�PHGLD�LQ�WKH�ODWWHU�FDWHJRU\��VXFK�DV�3DUODPHQWQt�
/LVW\��SRVLWLRQ�WKHPVHOYHV�DQWDJRQLVWLFDOO\�WR�WKH�PDLQVWUHDP��âWČWND�HW�DO��������

7KH�PHGLD� W\SH� DQG� DUWLFOH� GDWDVHWV�ZHUH�PHUJHG�� UHVXOWLQJ� LQ� ������ ODEHOHG�
PHGLD��7KH� UHVXOWLQJ�GDWDVHW� RI� ��������GRFXPHQWV�ZLWK� DQ� LGHQWLILHG�PHGLD� W\SH�
LQFOXGHV�DSSUR[LPDWHO\���������DOWHUQDWLYH�PHGLD�GRFXPHQWV��7DE�����DQG���������
PDLQVWUHDP�PHGLD�GRFXPHQWV��7DE�����

3HULRG 'RFXPHQWV 0HGLD 6HQWHQFHV 7RNHQV
ZKROH ������� ��� ���0 ���0

-DQ�±'HF������ ������ �� ���0 ����0
-DQ������±�� ������� �� ���0 �����0

)HE������±���� ������ �� ���0 ����0

7DE�����$OWHUQDWLYH�0HGLD�VXE�FRUSXV��VSOLW�E\�SHULRGV��0� �PLOOLRQ�

��7KH�VWULQJ��EČåHQHF
�25�EČåHQN
�25�LPLJUDQW
�25�PLJUD
�25�LPLJUD
�25�SĜLVWČKRYDO
�25�
XSUFKO
� 25� XWHþHQ
� 25� D]\ODQW
�� �7KH� (QJOLVK� WUDQVODWLRQ� RI� EČåHQHF�� WKH� IHPDOH� IRUP� EČåHQN\QČ��
XSUFKOtN�XSUFKOLFH�DQG�XWHþHQHF��DUH�DOO�µUHIXJHH¶��%RWK�LPLJUDQW�DQG�SĜLVWČKRYDOHF�PHDQ�µLPPLJUDQW¶�LQ�
(QJOLVK�� DQG�D]\ODQW� ��D]\ODQWND� µPDOH�IHPDOH�DV\OXP�VHHNHU�¶��7KH�RQO\�GLIIHUHQFH� IURP� WKH�RULJLQDO�
VWULQJ�LV�WKH�H[FOXVLRQ�RI�VWHPV�UHODWHG�WR�LQWHJUDWLRQ��DVVLPLODWLRQ��DQG�GHSRUWDWLRQ��ZKLFK�\LHOGHG�PDQ\�
LUUHOHYDQW�GRFXPHQWV�IRU�RXU�VWXG\�

��2XU�DQDO\VLV�ZRUNIORZ�DQG�DGGLWLRQDO�YLVXDOL]DWLRQV�DUH�DYDLODEOH�LQ�DQ�RSHQ�VRXUFH�*LW+XE�UH-
SRVLWRU\��KWWSV���JLWKXE�FRP�RSRS����PHGLDBGLVFRXUVHBUHVHDUFK��/DUJHU�UDZ�GDWD�ILOHV�DUH�DYDLODEOH�YLD�
WKH�26)�UHSRVLWRU\��KWWSV���RVI�LR�M��Y��
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3HULRG 'RFXPHQWV 0HGLD 6HQWHQFHV 7RNHQV

ZKROH ������� ��� ��0 ���0
-DQ�±'HF������ ������ ��� ���0 ����0
-DQ������±�� ������� ��� ���0 �����0

)HE������±���� ������ ��� ���0 ��0

7DE�����0DLQVWUHDP�0HGLD�VXE�FRUSXV��VSOLW�E\�SHULRGV��0� �PLOOLRQ�

)LJ����VKRZV�D�GLVWLQFW�GLIIHUHQFH�EHWZHHQ� WKH�SURSRUWLRQ�RI�RYHUDOO�FRYHUDJH�
GHYRWHG� WR�PLJUDWLRQ� LQ� WKH�PDLQVWUHDP� �0�  � ������ 6'�  � ������ DQG� DOWHUQDWLYH�
PHGLD��0� ��������6'� ��������7KLV�FRQWUDVW�LV�PRVW�DSSDUHQW�LQ�PLG�������ZLWK�
DOWHUQDWLYH�PHGLD�IRFXVLQJ�RQ�PLJUDWLRQ�LQ�RYHU�����RI�WKHLU�GRFXPHQWV�

)LJ�����7KH�SURSRUWLRQ�RI�PLJUDWLRQ�FRQWHQW�DFURVV�&]HFK�PHGLD�W\SHV

���� 'DWD�SUH�SURFHVVLQJ
&]HFK�LV�D�KLJKO\�LQIOHFWHG�ODQJXDJH�ZLWK����ZRUG�IRUPV��PDNLQJ�LW�FKDOOHQJLQJ�

IRU�DXWRPDWHG�QDWXUDO�ODQJXDJH�SURFHVVLQJ��/HQF�±�+HUFLJ��������:H�DSSO\�VHYHUDO�
SUHSURFHVVLQJ� VWHSV� WR� SUHSDUH� WKH� FRUSXV� IRU� PRUH� FRPSXWDWLRQDOO\� LQWHQVLYH�
DQDO\VLV��LQFOXGLQJ�WH[W�FOHDQLQJ�DQG�WRNHQL]DWLRQ�XVLQJ�5¶V�8'3LSH�OLEUDU\��:LMIIHOV�
������ DQG� D�SUH�WUDLQHG�PRGHO� EDVHG�RQ� WKH�&]HFK�3'7�8'� WUHHEDQN����� �6WUDND�
�������/HPPDWL]DWLRQ�UHGXFHV�ZRUGV�WR�WKHLU�EDVH�IRUPV��DQG�D�GHHS�OHDUQLQJ�PRGHO�
JHQHUDWHV�HPEHGGLQJV�WR�LQFUHDVH�WKH�DFFXUDF\�RI�WKLV�SURFHVV��6WUDND�HW�DO���������
)LQDOO\��SDUW�RI�VSHHFK�WDJJLQJ��326��LGHQWLILHV�WKH�SDUW�RI�VSHHFK�RI�HDFK�WRNHQ�



���

�� $1$/<6(6�$1'�),1',1*6

���� :RUG�IUHTXHQF\�DQDO\VLV�RI�PLJUDWLRQ�ODEHOV
7R�RSHUDWLRQDOL]H�RXU�YROXQWDU\�YHUVXV�IRUFHG�PLJUDWLRQ�VWXG\��ZH�DJDLQ�XVHG�

RXU� PLJUDWLRQ� VWULQJ� �VHH� ����� DQG� DSSOLHG� LW� WR� WKH� OHPPDWL]HG� GDWDVHW��:H� WKHQ�
UHPRYHG�PDWFKLQJ� OHPPDV� WKDW� DSSHDUHG� OHVV� WKDQ� WHQ� WLPHV� LQ� WKH� HQWLUH� FRUSXV��
UHVXOWLQJ� LQ����� WHUPV��1H[W��ERWK�DXWKRUV�PDQXDOO\� UHYLHZHG�HDFK�RI� WKHVH� WHUPV�
DQG� FDWHJRUL]HG� WKHP� DV� HLWKHU� ³UHIXJHH� WHUP´� ���� W\SHV��� ³PLJUDWLRQ� WHUP´� �����
W\SHV��� RU� ³XQNQRZQ´� ���� W\SHV���:H� XVHG� WKLV� OH[LFRQ� WR� H[DPLQH� WKHLU� UHODWLYH�
PRQWKO\� IUHTXHQF\� RYHU� WKH� HQWLUH� SHULRG�� VWUDWLILHG� E\� DOWHUQDWLYH� PHGLD� DQG�
PDLQVWUHDP�FDWHJRULHV�

5HJDUGLQJ�54��� UHIXJHH� WHUPV�ZHUH�PRUH� IUHTXHQWO\�XVHG� LQ� WKH�PDLQVWUHDP�
PHGLD�EHWZHHQ�)HEUXDU\������DQG�0D\�������ZLWK�D�SHDN�DURXQG�WKH�ILQGLQJ�RI�WKH�
GURZQHG� ER\�$ODQ�.XUGL� �VHH� )LJ�� ����$IWHU� WKDW��PLJUDQW� WHUPV�ZHUH� XVHG�PRUH�
IUHTXHQWO\��ZLWK�D�SHDN�DURXQG�WKH�VWDUW�RI�WKH�LQYDVLRQ�RI�8NUDLQH�LQ�������2Q�WKH�
RWKHU�KDQG��DOWHUQDWLYH�PHGLD�KDG�D�VPDOO�SHDN�RI�PRUH�UHIXJHH�WHUPV�DW�WKH�WLPH�RI�
$ODQ� .XUGL� DQG� DJDLQ� IURP� 0DUFK� ����� WR� PLG������� 0DLQVWUHDP� PHGLD� XVHG�
UHIXJHH�WHUPV�IRU�ORQJHU�LQ�ERWK������DQG�������ZKLOH�DOWHUQDWLYH�PHGLD�UHWXUQHG�WR�
XVLQJ�PLJUDQW�WHUPV�PRUH�TXLFNO\�

)LJ�����5HODWLYH�PRQWKO\�IUHTXHQFLHV�RI�WHUPV�E\�PHGLD�W\SHV
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���� 1DPHG�(QWLWLHV�LQ�PLJUDWLRQ�QHZV�FRYHUDJH
:H� XVH� 1DPHG� (QWLW\� 5HFRJQLWLRQ� �1(5�� WR� LGHQWLI\� DQG� FODVVLI\� QDPHG�

LQGLYLGXDOV� DQG� RUJDQL]DWLRQV� LQ� RXU� FRUSXV�� WR� WKH� FRQWH[W� LQIOXHQFLQJ� &]HFK�
PLJUDWLRQ� GLVFRXUVH�� 7KH� 1DPH7DJ� ��PRGHO� �6WUDNRYi� HW� DO�� ������ LGHQWLILHV�
PXOWLZRUG�HQWLWLHV�IURP�HLJKW�³SDUHQW´�DQG�IRUW\�VL[�³FKLOG´�FDWHJRULHV��'XH�WR�WKH�
LQIOHFWLRQDO� QDWXUH�RI� WKH�&]HFK� ODQJXDJH��ZH�XVH�QRQ�OHPPDWL]HG� WH[W� DQG� DSSO\�
VWHPPLQJ� DIWHU� DQDO\VLV� WR� REWDLQ� LQWHUSUHWDEOH� VXPPDULHV� RI� WRS� HQWLWLHV� LQ�
PDLQVWUHDP�DQG�DOWHUQDWLYH�PHGLD��2XU�VXPPDU\�IRFXVHV�RQ�JHRJUDSKLF� ORFDWLRQV��
SHUVRQDO�QDPHV��PHGLD�RUJDQL]DWLRQV��DQG�RWKHU�LQVWLWXWLRQV�

5HJDUGLQJ�54���WKH�QDPHG�HQWLWLHV�RI�SODFHV�DQG�SHUVRQV�GLIIHU�EHWZHHQ�PHGLD�
W\SHV��)LYH�RI�WKH�WRS�WKLUW\�PRVW�IUHTXHQW�HQWLWLHV�LQ�DOWHUQDWLYH�PHGLD�LQ�������VHH�
)LJ�����DUH�DEVHQW�IURP�PDLQVWUHDP�PHGLD��³WKH�:HVW�´�1$72��&KLQD��WKH�86$��DQG�
WKH�&]HFK�FRQVHUYDWLYH�SDUW\�2'6��7KLV�UHVXOW�VXSSRUWV�&YUþHN�DQG�)LGOHU¶V��������
FRQFOXVLRQV�WKDW�D�&]HFK�1$72�H[LW�ZDV�D�SDUW�RI�WKH�DQWL�V\VWHPLF�PHGLD�GLVFRXUVH��
6HYHUDO� HQWLWLHV� KDYH� D�KLJKHU� IUHTXHQF\� UDQNLQJ� LQ� DOWHUQDWLYH� PHGLD�� VXFK� DV�
5XVVLD�Q���,6,6��8NUDLQH��WKH�86$��DQG�$IULFD��0RVW�HQWLWLHV�XQLTXH�WR�PDLQVWUHDP�
PHGLD� DUH� JHRJUDSKLFDO�� ,Q� WKH� LQWHUPHGLDWH� SHULRG� �����±������� XQLTXH� HQWLWLHV�
DSSHDU�LQ�WKH�DOWHUQDWLYH�PHGLD��8NUDLQH��1$72��³WKH�:HVW�´�DQG�$IULFD��2QH�XQLTXH�
HQWLW\� LQ� WKH�PDLQVWUHDP�PHGLD� LV� 'RQDOG� 7UXPS�� ZKLOH� WKH� RWKHUV� DUH� SULPDULO\�
JHRJUDSKLFDO�

)LJ�����7RS�QDPHG�HQWLWLHV�LQ�DOWHUQDWLYH�PHGLD��-DQXDU\�WR�'HFHPEHU�����



���

,Q� WKH� ILQDO� SHULRG� �)HEUXDU\� ����±�������1$72� LV� QR� ORQJHU� XQLTXH� LQ� WKH�
DOWHUQDWLYH�PHGLD��+RZHYHU��PRUH� XQLTXH� HQWLWLHV� LQ� HDFK�PHGLD� W\SH�PD\� UHYHDO�
D�JURZLQJ�VSOLW�EHWZHHQ�WKH�WZR��0DLQVWUHDP�PHGLD�UHIHU�WR�FLWLHV�OLNH�.KDUNLY�DQG�
0DULXSRO��ZKLOH�DOWHUQDWLYH�PHGLD�UHIHU�WR�FRXQWULHV�OLNH�6ZHGHQ�DQG�7XUNH\�

,Q�VXPPDU\��³WKH�:HVW´�LV�RQH�RI�DOWHUQDWLYH�PHGLD¶V�PRVW�IUHTXHQW�JHRJUDSKLFDO�
DQG�SHUVRQDO�HQWLWLHV��)XUWKHUPRUH��8NUDLQH�ZDV�DPRQJ�WKH�WRS�WKLUW\�PRVW�PHQWLRQHG�
HQWLWLHV� LQ� DOWHUQDWLYH� PHGLD� DOUHDG\� LQ� ������ $�IXWXUH� VWXG\� FRXOG� WKXV� IXUWKHU�
H[DPLQH�WKLV�SUH������LQYDVLRQ�GLVFRXUVH�EHWWHU�WR�XQGHUVWDQG�WKH�PHVVDJLQJ�RI�WKH�
SURPLQHQW�.UHPOLQ�OLQNHG� DOWHUQDWLYH�PHGLD�� VLPLODU� WR�&YUþHN� DQG�)LGOHU� ��������
2YHUDOO��WKHUH�DUH�DERXW�WZLFH�DV�PDQ\�XQLTXH�HQWLWLHV�LQ�ERWK�PHGLD�W\SHV�GXULQJ�WKH�
ODVW�SHULRG��IRXU�WR�ILYH�LQ�SHULRGV���DQG����HLJKW�DQG�QLQH�LQ�SHULRG�����SRLQWLQJ�WR�
D�JURZLQJ�JDS�EHWZHHQ�WKH�PDLQVWUHDP�DQG�DOWHUQDWLYH�PHGLD�W\SHV�

���� &ROORFDWLRQV
7R� DGGUHVV� 54���ZH� FRPSDUHG� WKH� ILUVW� SHULRG�� ������ZLWK� WKH� WKLUG� SHULRG��

����±������XVLQJ�WKH�FROORFDWHV��RI�IRXU�OHPPDV��µPLJUDQW¶��µLPPLJUDQW¶��µUHIXJHH¶��
DQG�µDV\OXP�VHHNHU¶��+HUH��ZH�IRFXV�RQ�WKH�3URYHQDQFH�WUDQVLW�GHVWLQDWLRQ��1XPEHU��
DQG�/HJDOLW\�FROORFDWH�JURXSV��LGHQWLILHG�E\�%DNHU�HW�DO���������

3URYHQDQFH�WUDQVLW�GHVWLQDWLRQ
,Q� ������ DOO� IRXU� PLJUDWLRQ� WHUPV� ZHUH� DVVRFLDWHG� ZLWK�� H�J�� WKH� OHPPDWD�

µFRXQWU\�¶�µ(XURSH�¶�DQG�µVWDWH¶�LQ�ERWK�PHGLD�W\SHV��µ0LJUDQW¶�DQG�µLPPLJUDQW¶�ZHUH�
DVVRFLDWHG�ZLWK�µERUGHU�¶�ZKLOH�µUHIXJHH¶�ZDV�DVVRFLDWHG�ZLWK�µ6\ULD�¶�µ0LJUDQW¶�ZDV�
DOVR� DVVRFLDWHG� ZLWK� µWHUULWRU\�¶� ,Q� DOWHUQDWLYH� PHGLD�� µUHIXJHH�¶� µPLJUDQW�¶� DQG�
µLPPLJUDQW¶�FR�RFFXUUHG�ZLWK�µ$IULFD�¶�,Q�����±������RQO\�µFRXQWU\¶�RU�µODQG¶��]HPČ��
UHPDLQHG�ZLWKLQ�WKH�WRS�WKLUW\�FROORFDWLRQV�IRU�DOO�IRXU�QRXQV�LQ�ERWK�PHGLD�W\SHV��
:H�REVHUYH�D�VKLIW�WRZDUGV�8NUDLQH�DQG�VPDOOHU�JHRJUDSKLFDO�HQWLWLHV�VXFK�DV�µWRZQ¶�
DQG� µUHJLRQ�¶� (XURSH� QRZ� KDV� D�PXFK� ORRVHU� DVVRFLDWLRQ� WKDQ� LQ� WKH� ILUVW� SHULRG��
$IULFD� DSSHDUHG� RQO\� LQ� DOWHUQDWLYH� PHGLD� DV� D�FROORFDWLRQ� RI� µLPPLJUDQW¶� DQG�
µPLJUDQW�¶�6ZHGHQ� HPHUJHG� DV� D�SURPLQHQW� JHRJUDSKLFDO� QDPH� LQ� WKH� VDPH�PHGLD�
W\SH��HVSHFLDOO\�IRU�µDV\OXP�VHHNHU�¶�MXVW�DV�LQ�WKH�1(5�DQDO\VLV�

1XPEHUV�DQG�QXPHULFDO�OHPPDWD
'XULQJ� WKH� ILUVW� SHULRG�� WKH� WHUP� µPLOOLRQ¶� FR�RFFXUV� ZLWK� µUHIXJHH¶� LQ� ERWK�

PHGLD� W\SHV�� ZLWK� PDLQVWUHDP� FROORFDWLRQV� DOVR� LQFOXGLQJ� µWKRXVDQG�¶� +RZHYHU��
QHLWKHU�QXPHULFDO� OHPPD� LV� LQ� WKH� WRS� WKLUW\� IRU� µDV\OXP�VHHNHU�¶� ,QVWHDG��ZH� ILQG�
µQXPEHU�¶�µTXRWD�¶�DQG�µFRQWLQJHQW¶�LQ�ERWK�PHGLD�W\SHV��,Q�WKH�WKLUG�SHULRG��µTXRWD¶�
DQG�µFRQWLQJHQW¶�DUH�DEVHQW��µ0LOOLRQ¶�DSSHDUV�LQ�DOWHUQDWLYH�PHGLD�ZLWK�µUHIXJHH�¶�,Q�

��/LNH�WKH�NRUSXV�F]¶V�.RQ7H[W�WRRO��ZH�XVH�WKH�ORJ'LFH�DVVRFLDWLRQ�PHDVXUH��KHUH�ZLWK�D�FRQWH[W�
ZLQGRZ�RI�WKUHH�ZRUGV�RQ�HDFK�VLGH�
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FRQWUDVW�� µQXPEHU¶�DSSHDUV� LQ�ERWK�PHGLD� W\SHV�DURXQG�µPLJUDQW¶�DQG� µLPPLJUDQW�¶�
EXW�RQO\�LQ�WKH�PDLQVWUHDP�PHGLD�IRU�µDV\OXP�VHHNHU¶��VHH�)LJ�����

)LJ�����&ROORFDWHV�ZLWK�µPLJUDQW¶��PDLQVWUHDP�PHGLD���
)HEUXDU\������WR�)HEUXDU\�����

/HJDOLW\
,Q�WKH�ILUVW�SHULRG��µLOOHJDO¶�DQG�µOHJDO¶�DUH�IRXQG�ZLWK�µLPPLJUDQW�¶�$W�WKH�VDPH�

WLPH��ZLWK�µPLJUDQW�¶�ERWK�FROORFDWLRQV�DSSHDU�LQ�DOWHUQDWLYH�PHGLD�EXW�µOHJDO¶�RQO\�LQ�
WKH� PDLQVWUHDP� PHGLD�� +RZHYHU�� WKH� QRQ�OHPPDWL]HG� WH[W� PD\� QHJDWH� WKLV� DV�
µLOOHJDO�¶�� ,Q� WKH� WKLUG� SHULRG�� µLOOHJDO¶� LV� WKH� WRS� FROORFDWH� ZLWK� µLPPLJUDQW¶� LQ�
DOWHUQDWLYH�PHGLD�DQG�QXPEHU����LQ�PDLQVWUHDP�PHGLD��EXW�DEVHQW�ZLWK�µPLJUDQW�¶

,Q�UHVSRQVH�WR�54���D�UDGLFDO�VKLIW� LQ�GLVFRXUVH�FRQFHUQLQJ�DOO�IRXU�PLJUDWLRQ�
WHUPV� LV� YLVLEOH� EHWZHHQ� )HEUXDU\� ����� DQG� )HEUXDU\� ������ ZLWK� LQFUHDVHG� FR�
RFFXUUHQFH�RI�&]HFK�JHRJUDSKLFDO�QDPHV�DQG�QHLJKERULQJ�FRXQWULHV��)RU�H[DPSOH��
WKH�ZRUG� µTXRWD¶� GLVDSSHDUV� IURP� SURPLQHQW� GLVFRXUVHV�ZKHQ�8NUDLQLDQ� UHIXJHHV�
DQG�DV\OXP�VHHNHUV�DUULYH�

�� &21&/86,21

2XU�DUWLFOH�H[DPLQHV�GLIIHUHQFHV�LQ�5$6,0�FULVLV�GLVFRXUVH�LQ�QHDUO\�RQH�PLOOLRQ�
&]HFK�DOWHUQDWLYH�DQG�PDLQVWUHDP�PHGLD�GRFXPHQWV�RYHU�HLJKW�\HDUV��8VLQJ�&/�DQG�

��&]HFK�QHJDWLRQV�PD\�XVH�WKH�SUHIL[�QH���ZKLFK�LV�UHPRYHG�ZKHQ�OHPPDWL]LQJ�



���

1/3�PHWKRGV�LQIRUPHG�E\�PHGLD�VRFLRORJ\��ZH�FRQFOXGH�WKDW�DOWHUQDWLYH�PHGLD�RIWHQ�
XVH�YROXQWDU\�IOLJKW�WHUPLQRORJ\�DQG�IUHTXHQWO\�UHIHU�WR�µWKH�:HVW¶�DV�DQ�DFWRU�

,Q� DGGLWLRQ�� 8NUDLQH� LV� FRQWLQXRXVO\� PHQWLRQHG� LQ� D�5$6,0� FRQWH[W� LQ�
DOWHUQDWLYH�PHGLD�GXULQJ�����±������7KH�JDS�EHWZHHQ�PHGLD�W\SHV�JURZV�DV�PRUH�
UHIXJHHV�DUULYH�IURP�8NUDLQH�DIWHU�)HEUXDU\�����������0DLQVWUHDP�PHGLD�WKHQ�IRFXV�
RQ�8NUDLQLDQ�FLWLHV�DIIHFWHG�E\�WKH�ZDU�DQG�&]HFK�FLWLHV�SURYLGLQJ�DLG��$W�WKH�VDPH�
WLPH�� DOWHUQDWLYH�PHGLD� GLVFXVV� LQWHUQDWLRQDO� DFWRUV�� H�J�� µWKH�:HVW�¶� 6ZHGHQ�� DQG�
7XUNH\�� /DQJXDJH� XVDJH� DOVR� FKDQJHV��ZLWK� µLOOHJDO¶� FROORFDWLQJ�ZLWK� µLPPLJUDQW¶�
FRQWLQXRXVO\�EXW�QRW�ZLWK�µPLJUDQW¶�LQ�����±�����

0RUHRYHU��WKH������FULVLV�LV�SRUWUD\HG�DV�D�UHDOLW\��ZLWK�LQFUHDVHG�PHQWLRQV�RI�
&]HFK�JHRJUDSKLFDO�QDPHV�DQG�QHLJKERULQJ�FRXQWULHV�LQ�ERWK�PHGLD�W\SHV�FRPSDUHG�
WR�WKH�PRUH�GLVWDQW�5$6,0�FRYHUDJH�RI�����±������7KHVH�ILQGLQJV�KDYH�LPSOLFDWLRQV�
IRU�XQGHUVWDQGLQJ�IDU�ULJKW�PHGLD�FRPPXQLFDWLRQ�DQG�DQWL�LPPLJUDQW�VHQWLPHQW�DQG�
DLP� WR� LQIRUP�SROLF\PDNHUV�DQG�PHGLD�SUDFWLWLRQHUV� LQ�SURPRWLQJ�UHVSRQVLEOH�DQG�
LQIRUPHG�PLJUDWLRQ�UHSRUWLQJ�

2XU�VWXG\�KLJKOLJKWV�WKH�QHHG�IRU�IXUWKHU�UHVHDUFK�RQ�&]HFK�PLJUDWLRQ�GLVFRXUVH��
)RU�LQVWDQFH��YHUEDO�DVSHFWV�FRQQHFWHG�WR�YROXQWDU\�RU�IRUFHG�PLJUDWLRQ�FRXOG�YDU\�
VLJQLILFDQWO\�EHWZHHQ�PHGLD�W\SHV��)LQDOO\��OLQNLQJ�VRFLDO�PHGLD�GDWD�ZLWK�QHZV�GDWD�
DQG� H[DPLQLQJ� VRXUFHV� DQG� FR�RFFXUUHQFH� RULJLQV� LQ� ERWK�PHGLD� W\SHV� FRXOG� DOVR�
VKHG�OLJKW�RQ�KRZ�SDUWLFXODU�LGHDV�VSUHDG�LQ�WKH�SXEOLF�VSKHUH�

$&.12:/('*(0(176

7KH� UHVHDUFK� KDV� EHHQ� VXSSRUWHG� E\� WKH� *XQYRU� RFK� -RVHI� $QpUV� 6WLIWHOVH�
IRXQGDWLRQ��DSSOLFDWLRQ�QXPEHU�)%���������DQG�E\�WKH�6SHFLILF�8QLYHUVLW\�5HVHDUFK�
�699��JUDQW�QR����������

5 H I H U H Q F H V

%DNHU�� 3��� *DEULHODWRV�� &��� .KRVUDYL1LN�� 0��� .U]\ĪDQRZVNL�� 0��� 0F(QHU\�� 7��� DQG�
:RGDN��5����������$�XVHIXO�PHWKRGRORJLFDO�V\QHUJ\"�&RPELQLQJ�FULWLFDO�GLVFRXUVH�DQDO\VLV�
DQG�FRUSXV�OLQJXLVWLFV�WR�H[DPLQH�GLVFRXUVHV�RI�UHIXJHHV�DQG�DV\OXP�VHHNHUV�LQ�WKH�8.�SUHVV��
'LVFRXUVH�	�6RFLHW\���������SDJHV����±����

%RRPJDDUGHQ��+��*���DQG�9OLHJHQWKDUW��5����������+RZ�QHZV�FRQWHQW�LQIOXHQFHV�DQWL-
�LPPLJUDWLRQ�DWWLWXGHV��*HUPDQ\������±������(XURSHDQ�-RXUQDO�RI�3ROLWLFDO�5HVHDUFK���������
SDJHV����±����

%URRNHV��*���DQG�0F(QHU\��7����������7KH�XWLOLW\�RI�WRSLF�PRGHOOLQJ�IRU�GLVFRXUVH�VWX-
GLHV��$�FULWLFDO�HYDOXDWLRQ��'LVFRXUVH�6WXGLHV���������SDJHV��±���

%URXZHU��-���YDQ�GHU�:RXGH��0���DQG�/HXQ��YDQ�GHU��-����������)UDPLQJ�PLJUDWLRQ�DQG�WKH�
SURFHVV�RI�FULPPLJUDWLRQ��$�V\VWHPDWLF�DQDO\VLV�RI�WKH�PHGLD�UHSUHVHQWDWLRQ�RI�XQDXWKRUL]HG�
LPPLJUDQWV�LQ�WKH�1HWKHUODQGV��(XURSHDQ�-RXUQDO�RI�&ULPLQRORJ\���������SDJHV����±����
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&YUþHN��9���DQG�)LGOHU��0����������1R�.H\ZRUG�LV�DQ�,VODQG��,Q�VHDUFK�RI�FRYHUW�DVVRFLD-
WLRQV��&RUSRUD���������SDJHV����±����

&YUþHN��9���-H]LRUVNê��7���DQG�+HQ\ã��-����������21/,1(�B12:��PRQLWRULQJ�FRUSXV�RI�
RQOLQH�&]HFK��ÒVWDY�ýHVNpKR�QiURGQtKR�NRUSXVX�))�8.��3UDKD��$FFHVVLEOH�DW��KWWS���ZZZ�
NRUSXV�F]�

'RXJODV��3���&HWURQ��0���DQG�6SLHJHO��3����������'HILQLWLRQV�PDWWHU��0LJUDQWV�� LPPLJ-
UDQWV��DV\OXP�VHHNHUV�DQG�UHIXJHHV��-RXUQDO�RI�7UDYHO�0HGLFLQH���������$FFHVVLEOH�DW��KWWSV���
GRL�RUJ���������MWP�WD]����

(EHUO��-��0���0HOW]HU��&��(���+HLGHQUHLFK��7���+HUUHUR��%���7KHRULQ��1���/LQG��)���%HUJDQ]D��
5���%RRPJDDUGHQ��+��*���6FKHPHU��&���DQG�6WU|PElFN��-����������7KH�(XURSHDQ�PHGLD�GLVFR-
XUVH� RQ� LPPLJUDWLRQ� DQG� LWV� HIIHFWV�� $� OLWHUDWXUH� UHYLHZ�� $QQDOV� RI� WKH� ,QWHUQDWLRQDO�
&RPPXQLFDWLRQ�$VVRFLDWLRQ���������SDJHV����±����

(OPHURW��,����������,QFRPH��QDWLRQDOLW\�DQG�VXEMHFWLYLW\�LQ�PHGLD�WH[W��-D]\NRYHGQê�þD-
VRSLV���������SDJHV����±����

(OPHURW��,����������&RQVWUXFWLQJ�³8V´�DQG�³7KHP´�WKURXJK�&RQIOLFWV�±�0XVOLPV�DQG�$UDEV�
LQ�WKH�1HZV�����±������,Q�/��)LODUGR�/ODPDV�±�(��0RUDOHV�/ySH]�±�$��)OR\G��HGV����'LVFXUVLYH�
$SSURDFKHV�WR�6RFLRSROLWLFDO�3RODUL]DWLRQ�DQG�&RQIOLFW���VW�HG����SDJHV����±�����5RXWOHGJH�

(VVHU��)���6WĊSLĔVND��$���3HNiþHN��2���6HGGRQH��$���3DSDWKDQDVVRSRXORV��6���3HLFKHYD��'���
0LORMHYLF��$���%ODVVQLJ��6���DQG�(QJHVVHU��6����������(YHQW���3ROLWLFV���DQG�$XGLHQFH�'ULYHQ�
1HZV�� $� &RPSDULVRQ� RI� 3RSXOLVP� LQ� (XURSHDQ� 0HGLD� &RYHUDJH� LQ� ����� DQG� ������ ,Q�
&��5HLQHPDQQ�±�-��6WDQ\HU�±�7��$DOEHUJ�±�)��(VVHU�±�&��GH�9UHHVH��HGV����&RPPXQLFDWLQJ�SR-
SXOLVP��&RPSDULQJ�DFWRU�SHUFHSWLRQV��PHGLD�FRYHUDJH��DQG�HIIHFWV�RQ�FLWL]HQV�LQ�(XURSH��SD-
JHV����±�����5RXWOHGJH��7D\ORU�	�)UDQFLV�*URXS�

*UHJRU�� 0��� DQG� 0OHMQNRYi�� 3�� �������� )DFLQJ� 'LVLQIRUPDWLRQ�� 1DUUDWLYHV� DQG�
0DQLSXODWLYH�7HFKQLTXHV�'HSOR\HG�LQ�WKH�&]HFK�5HSXEOLF��3ROLWLFV�LQ�&HQWUDO�(XURSH���������
SDJHV����±����

+ROW��.���)LJHQVFKRX��7��8���DQG�)ULVFKOLFK��/�� ��������.H\�GLPHQVLRQV�RI�DOWHUQDWLYH�
QHZV�PHGLD��'LJLWDO�-RXUQDOLVP��������SDJHV����±����

-HOtQNRYi��0����������$�5HIXJHH�&ULVLV�:LWKRXW�5HIXJHHV��3ROLF\�DQG�PHGLD�GLVFRXUVH�
RQ�UHIXJHHV�LQ�WKH�&]HFK�5HSXEOLF�DQG�LWV�LPSOLFDWLRQV��&HQWUDO�(XURSHDQ�-RXUQDO�RI�3XEOLF�
3ROLF\���������SDJHV���±���

.ODZLHU��7���3URFKD]ND��)���DQG�6FKZHLJHU��:����������&RPSDULQJ�)UDPH�5HSHUWRLUHV�RI�
0DLQVWUHDP�DQG�5LJKW�:LQJ�$OWHUQDWLYH�0HGLD��'LJLWDO�-RXUQDOLVP���������SDJHV�����±�����

.RQGRU��.���0LKHOM��6���âWČWND��9���DQG�7yWK��)����������1HZV�FRQVXPSWLRQ�DQG�LPPLJUD-
WLRQ�DWWLWXGHV��$�PL[HG�PHWKRGV�DSSURDFK��-RXUQDO�RI�(WKQLF�DQG�0LJUDWLRQ�6WXGLHV����������
SDJHV�����±�����

/HFKHOHU��6���0DWWKHV��-���DQG�%RRPJDDUGHQ��+����������6HWWLQJ�WKH�$JHQGD�IRU�5HVHDUFK�
RQ� 0HGLD� DQG� 0LJUDWLRQ�� 6WDWH�RI�WKH�$UW� DQG� 'LUHFWLRQV� IRU� )XWXUH� 5HVHDUFK�� 0DVV�
&RPPXQLFDWLRQ�DQG�6RFLHW\���������SDJHV����±����

1HPHV��/���DQG�.LVV��$����������,QIRUPDWLRQ�([WUDFWLRQ�DQG�1DPHG�(QWLW\�5HFRJQLWLRQ�
6XSSRUWHG� 6RFLDO� 0HGLD� 6HQWLPHQW� $QDO\VLV� GXULQJ� WKH� &29,'���� 3DQGHPLF�� $SSOLHG�
6FLHQFHV����������$FFHVVLEOH�DW��KWWSV���GRL�RUJ���������DSS����������

1HZPDQ��1���)OHWFKHU��5���5REHUWVRQ��&��7���(GG\��.���DQG�1LHOVHQ��5��.����������5HXWHUV�
,QVWLWXWH�'LJLWDO�1HZV�5HSRUW������



���

3OHYiN�� 2�� ������� )HEUXDU\� ����� &]HFKLD� KRVWV� PRVW� 8NUDLQLDQ� UHIXJHHV� SHU� FDSLWD��
KWWSV���ZZZ�HXUDFWLY�FRP�VHFWLRQ�SROLWLFV�QHZV�F]HFKLD�KRVWV�PRVW�XNUDLQLDQ�UHIXJHHV�SHU-
�FDSLWD�

3UĤFKRYi�+UĤ]RYi��$����������:KDW�LV�WKH�LPDJH�RI�UHIXJHHV�LQ�&HQWUDO�(XURSHDQ�PHGLD"�
(XURSHDQ�-RXUQDO�RI�&XOWXUDO�6WXGLHV���������SDJHV����±����

6HR��6���DQG�.DYDNOL��6��%����������0HGLD�UHSUHVHQWDWLRQV�RI�UHIXJHHV��DV\OXP�VHHNHUV�
DQG� LPPLJUDQWV��$�PHWD�DQDO\VLV� RI� UHVHDUFK��$QQDOV� RI� WKH� ,QWHUQDWLRQDO� &RPPXQLFDWLRQ�
$VVRFLDWLRQ���������SDJHV����±����

âWČWND��9���0D]iN��-���DQG�9RFKRFRYi��/����������³1RERG\�7HOOV�XV�ZKDW�WR�:ULWH�DERXW´��
7KH�'LVLQIRUPDWLRQ�0HGLD�(FRV\VWHP�DQG�LWV�&RQVXPHUV�LQ�WKH�&]HFK�5HSXEOLF��-DYQRVW�±�
7KH�3XEOLF���������SDJHV���±����

6WUDND��0����������8'3LSH�����3URWRW\SH�DW�&R1//������8'�6KDUHG�7DVN��3URFHHGLQJV�
RI� WKH� &R1//� ����� 6KDUHG� 7DVN�� 0XOWLOLQJXDO� 3DUVLQJ� IURP� 5DZ� 7H[W� WR� 8QLYHUVDO�
'HSHQGHQFLHV��SDJHV����±����

6WUDND��0���6WUDNRYi��-���DQG�+DMLþ��-����������(YDOXDWLQJ�&RQWH[WXDOL]HG�(PEHGGLQJV�RQ�
���/DQJXDJHV�LQ�326�7DJJLQJ��/HPPDWL]DWLRQ�DQG�'HSHQGHQF\�3DUVLQJ��DU;LY��������������
DU;LY�

6WUDNRYi�� -��� 6WUDND��0��� DQG�+DMLþ�� -�� ��������1HXUDO�$UFKLWHFWXUHV� IRU�1HVWHG�1(5�
WKURXJK�/LQHDUL]DWLRQ��3URFHHGLQJV�RI�WKH���WK�$QQXDO�0HHWLQJ�RI�WKH�$VVRF��IRU�&RPSXWDWLRQDO�
/LQJXLVWLFV��SDJHV�����±�����

6WU|PElFN�� -��� 0HOW]HU�� &�� (��� (EHUO�� -��0��� 6FKHPHU�� &��� DQG� %RRPJDDUGHQ�� +�� *��
��������0HGLD�DQG�3XEOLF�$WWLWXGHV�7RZDUG�0LJUDWLRQ�LQ�(XURSH��$�&RPSDUDWLYH�$SSURDFK��
5RXWOHGJH�

6WXEEV��0����������&ROORFDWLRQV�DQG�VHPDQWLF�SURILOHV��2Q�WKH�FDXVH�RI�WKH�WURXEOH�ZLWK�
TXDQWLWDWLYH�VWXGLHV��)XQFWLRQV�RI�/DQJXDJH��������SDJHV���±���

7|UQEHUJ��$���DQG�7|UQEHUJ��3����������0XVOLPV�LQ�VRFLDO�PHGLD�GLVFRXUVH��&RPELQLQJ�
WRSLF�PRGHOLQJ�DQG�FULWLFDO�GLVFRXUVH�DQDO\VLV��'LVFRXUVH��&RQWH[W�	�0HGLD������SDJHV����±
����

8UEiQLNRYi��0���DQG�7NDF]\N��0����������6WUDQJHUV�DQWH�SRUWDV��7KH�IUDPLQJ�RI�UHIXJH-
HV�DQG�PLJUDQWV�LQ�WKH�&]HFK�TXDOLW\�SUHVV��(XURSHDQ�-RXUQDO�RI�&RPPXQLFDWLRQ���������SDJHV�
���±����

:LMIIHOV��-����������XGSLSH��7RNHQL]DWLRQ��3DUWV�RI�6SHHFK�7DJJLQJ��/HPPDWL]DWLRQ�DQG�
'HSHQGHQF\�3DUVLQJ�ZLWK�WKH�³8'3LSH´�³1/3´�7RRONLW��$FFHVVLEOH�DW��KWWSV���&5$1�5�SURMHFW�
RUJ�SDFNDJH XGSLSH�

=DZDG]ND�3DOXHNWDX�� 1�� �������� 8NUDLQLDQ� UHIXJHHV� LQ� 3ROLVK� SUHVV�� 'LVFRXUVH� 	�
&RPPXQLFDWLRQ���������SDJHV���±����


