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/RQJ�7HUP� 1H[XV� %HWZHHQ� *ROG� 3ULFHV
DQG� 6WRFN� 0DUNHW� �� ,QVLJKWV� RI� ,QGLD

*XUFKDUDQ�6LQJK�DQG�6XUHVK�.XPDU

�6FKRRO� RI�0DQDJHPHQW� 6WXGLHV��3XQMDEL�8QLYHUVLW\�3DWLDOD�� ,QGLD

�6FKRRO� RI�0DQDJHPHQW� 6WXGLHV��3XQMDEL�8QLYHUVLW\�3DWLDOD�� ,QGLD

$EVWUDFW

*OREDOO\��JROG� LV�FRQVLGHUHG�DV�D�VDIH�DQG�PRUH�SURILWDEOH� LQYHVWPHQW�DJDLQVW

LQIODWLRQ� GXULQJ� PDUNHW� WXUEXOHQFH�� DQG� JROG� SULFH� IOXFWXDWLRQV� LPSDFW� WKH� HFRQRPLF

JURZWK�DV�ZHOO�DV�WKH�VWRFN�PDUNHW��7KLV�SDSHU�DLPV�WR�H[DPLQH�WKH�FDXVDO�UHODWLRQVKLS

EHWZHHQ�JROG�DQG�VWRFN�PDUNHW�HPSOR\LQJ�WKH�FRLQWHJUDWLRQ�WHVW�IRU�WKH�SHULRG�EHWZHHQ

-DQXDU\� ����� DQG� 'HFHPEHU� ������ 7KH� UHVXOWV� IRXQG� QR� FRLQWHJUDWLRQ� UHODWLRQVKLS

EHWZHHQ� JROG� SULFH� DQG� VWRFN� PDUNHW� SULFHV� LQ� WKH� ORQJ�UXQ�7KH� UHVXOWV� ZRXOG� IRVWHU

WKH�XQGHUVWDQGLQJ�DERXW� WR�ZKDW� H[WHQW�JROG�SULFHV�DQG� VWRFN�PDUNHW� DUH�DVVRFLDWHG� WR

HDFK� RWKHU�ZKLFK�ZLOO� IXUWKHU� IDFLOLWDWHV� WKH� LQYHVWRUV�� SRUWIROLR�PDQDJHUV�� DQG� SROLF\

PDNHUV�

.H\�:RUGV

6WRFN�0DUNHW�� *ROG� 3ULFHV�� 9HFWRU�$XWRUHJUHVVLRQ�� &RLQWHJUDWLRQ�$SSURDFK

,1752'8&7,21

'XH� WR� LQWHUGHSHQGHQFH� LQ� WKH� JOREDO� ILQDQFLDO� PDUNHW�� WKH� FRPPRGLW\

PDUNHW�KDV� ULVHQ�DQG� LW
V� OHG�VWRFN�PDUNHWV�DQG� IRUHLJQ�H[FKDQJH�PDUNHWV�� ,QGLDQ

VWRFN�PDUNHW�LV�KLJKO\�LQIOXHQFHG�E\�WZR�YDULDEOHV��JROG�SULFHV�DQG�H[FKDQJH�UDWHV�

*HQHUDOO\�� WKHUH� LV� D� UHYHUVH� DVVRFLDWLRQ� EHWZHHQ� WKH� JROG� SULFH� DQG� VWRFN� SULFH

�%RXUL� HW� DO��� ������� ,Q� WKLV� OLQH�� ZKHQ� WKH� VWRFN� SULFHV� JR� GRZQ� GXH� WR�PDUNHW

WXUEXOHQFH��LQYHVWRUV�LQYHVW�LQ�JROG��7KH�RQH�PDMRU�UHDVRQ�WR�LQYHVW�LQ�JROG�LV�OHVV

IOXFWXDWLRQ�LQ�LWV�SULFH��<DK\D]DGHKIDU�DQG�%DEDLH��������%KXQLD���������0RUHRYHU�

JROG� LV� FRQVLGHUHG� DV� VDIH� LQYHVWPHQW� RSWLRQ� DQG� WKHUHIRUH�� LQYHVWRUV� SUHIHU� WR



LQYHVW� LQ� VWDEOH� DOWHUQDWLYH� DVVHWV� DV� JROG� SULFHV� UHPDLQ� FRQVWDQW� GXULQJ� WKH

ILQDQFLDO�WXUEXOHQFH�DQG�HFRQRPLF�WXUPRLO��%KXQLD��������

,QGLD�LV�WKH�ODUJHVW�JROG�FRQVXPLQJ�FRXQWU\�LQ�WKH�ZRUOG�DV�LW�LV�FRQVLGHUHG

DV� RQH� W\SH� RI� SURSHUW\� DQG� V\PERO� RI� SURVSHULW\�� %HVLGHV�� SRSXODWLRQ� ERRP� LV

DQRWKHU�FDXVH�IRU�FRQVLVWHQW�LQFUHDVH�LQ�WKH�GHPDQG�RI�JROG�LQ�,QGLD��$V�SHU�:RUOG

*ROG�&RXQFLO��,QGLD�LV�D�OHDGLQJ�JROG�LPSRUWHU��DQG�LQ�WKLV�OLQH��LQWHUQDWLRQDO�JROG

SULFHV�GLUHFWO\�LPSDFW�GRPHVWLF�JROG�SULFHV�,QGLD
V�JROG�GHPDQG�LQ�WKH�WKLUG�TXDUWHU

GXULQJ������ZDV�������WRQQHV�WKDW�DUH�����KLJKHU�WKDQ�WKH�SUHYLRXV�UHFRUG��:*&�

�������0RUHRYHU�� WKH�JROG�GHPDQG�LV�DQWLFLSDWHG�WR�LQFUHDVH�XS�WR�����DQG�PRUH

WKDQ�������WRQQHV�E\������LQ�,QGLD��+HQFH��WKH�KLJK�GHPDQG�RI�JROG�LV�LPSDFWLQJ

LWV�SULFHV��DQG�KLJK�SULFHV�RI�JROG�ZRXOG�LPSDFW�WKH��VWRFN�SULFH��7XUVR\�DQG�)DLVDO�

������

*DXU� DQG�%DQVDO� ������� DUJXHG� WKDW�� LQ� SHULRGV� RI� FULVLV�� WKH�ZHDNHQLQJ

VWRFN�PDUNHW�DOZD\V�UHVXOWV�LQ�LQFUHDVLQJ�JROG�UDWHV��/H�DQG�&KDQJ��������REVHUYHG

D�VLJQLILFDQW�DVVRFLDWLRQ�EHWZHHQ�VWRFN�PDUNHW�SULFHV�DQG�JROG�SULFHV��DQG�DIILUPHG

WKDW�WKH�VWRFN�PDUNHW�LV�D�UHDVRQ�IRU�UDLVLQJ�WKH�JROG�UDWH��8VLQJ�GDLO\�GDWD�IRU�WKH

SHULRG������������*LOPRUH�HW�DO���������IRXQG�WKDW�VWRFN�PDUNHW�LQGH[�LV�OLQNHG�ZLWK

JROG� SULFH� LQGH[� LQ� WKH� ORQJ�WHUP� DQG� ERWK� YDULDEOHV� LPSDFW� HDFK� RWKHU� LQ� WKH

VKRUW�WHUP�� 7KHUH� LV� FOHDU� HYLGHQFH� WKDW� LQ� HFRQRPLF� XQFHUWDLQW\� DQG� PDUNHW

WXUEXOHQW� SHULRGV�� DV� WKH� VWRFN� SULFHV� GHFUHDVH� ZKLFK� LQFUHDVH� GHFOLQH� LQ� JROG

SULFH� LQFUHDVHV� DQG� DWWHQWLRQ� IRFXVHV� RQ�JROG� DV� D� VDIH� KDYHQ��*ROG�SHUIRUPV� D

YLWDO�UROH�LQ�SRUWIROLR�GLYHUVLILFDWLRQ�DQG�KHGJLQJ�EXW�JROG�SULFHV�KDYH�D�QHJDWLYH

LPSDFW�RQ�WKH�VWRFN�SULFHV��6PDOO�FKDQJHV�LQ�JROG�SULFHV�LQGLFDWH�WKH�SRVLWLRQ�RI

VDIH�LQYHVWPHQW��%DXU��������7XUVR\�DQG�)DLVDO���������,W�LV��WKHUHIRUH��LPSRUWDQW

WR� XQGHUVWDQG� WKH� FKDQJLQJ� EHKDYLRU� RI� JROG� SULFHV� IRU� PDNLQJ� LQYHVWPHQW

GHFLVLRQV��(ZLQJ�DQG�0DOLN���������7KH�PRUH�IOXFWXDWLRQV�LQ�JROG�SULFHV�LV�DQ�DOHUW

IRU� WKH� LQYHVWRUV� DQG� H[SRVH� WKHP� WR� ULVN� ZKLFK�� LQ� WXUQ�� HQKDQFHV� LQYHVWRUV


LQWHUHVW� WR�XQGHUVWDQG� WKH�UHDFWLRQ�RI�VWRFN�PDUNHWV� WR� WKH�JROG�SULFH�PRYHPHQW

�7XOO\�DQG�/XFH\��������

7KH� UHPDLQV� RI� WKH� SDSHU� DUH� FRQVWUXFWHG� DV� IROORZV�� 7KH� �QG� VHFWLRQ

VKHGV� OLJKW� RQWKH� HDUOLHU� VWXGLHV�� 7KH� �UG� VHFWLRQ� SUHVHQWV� WKH� GDWD� DQG� RXWOLQHV

WKH�PHWKRGRORJ\�RI� WKH�VWXG\��7KH��WK�VHFWLRQ�GLVFXVVHV�HPSLULFDO� UHVXOWV�DQG� WKH

HQG� VHFWLRQ� FRQFOXGHV� WKH� VWXG\�

/,7(5$785(�5(9,(:

7KH� UHODWLRQVKLSV� EHWZHHQ� ILQDQFLDO� DQG� FRPPRGLW\� PDUNHWV� DUH

GRFXPHQWHG� LQ� WKH� YDVW� OLWHUDWXUH�� :H� SUHVHQW� DQG� GLVFXVV� KHUH� LQWHUDFWLRQV

EHWZHHQ�WKH�FRPPRGLW\�DQG�WKH�VWRFN�PDUNHW�7KH�EULHI�UHYLHZV�RI�WKH�UHODWHG�DQG

*XUFKDUDQ� 6��� 6XUHVK�.�� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� �������



UHOHYDQW� OLWHUDWXUH�DUH�DV�XQGHU� ��

%KXQLD�DQG�'DV��������H[DPLQHG�WKDW�WKH�FDXVDO�DVVRFLDWLRQV�EHWZHHQ�WKH

SULFHV� RI� JROG� DQG� VWRFN� LQ� WKH� FRQWH[W� RI� ,QGLD� E\� HPSOR\LQJ� D� 9HFWRU� (UURU

&RUUHFWLRQ�0RGHO��9(&0��IRU�WKH�SHULRG�IURP�$SULO������WR�0DUFK�������7KH�VWXG\

UHVXOWV� FRQILUPHG� FDXVDOLW\� EHWZHHQ� WKH� VHOHFWHG� YDULDEOHV�

.DOL\DPRRUWK\�DQG�3DULWKL��������LQYHVWLJDWHG�WKH�UHODWLRQVKLS�EHWZHHQ

WKH�JROG�PDUNHW�DQG�VWRFN�PDUNHW�IRU�D�SHULRG�IURP�-XQH������WR�-XQH������XVLQJ

WKH� &KL�6TXDUH� WHFKQLTXH�� 7KH� VWXG\� UHSRUWHG� QR� UHODWLRQVKLS� EHWZHHQ� WKH� VWRFN

PDUNHW�DQG�JROG��)XUWKHU��WKH�VWXG\�IRXQG�WKDW�GXULQJ�WKH�SHULRG�XQGHU�VWXG\�ERWK

WKH�VWRFN�PDUNHW�DQG�JROG�SULFHV�VKRZHG�D�ULVLQJ�WUHQG��EXW� WKH�VWRFN�PDUNHW�ZDV

QRW� WKH� UHDVRQ� IRU� LQFUHDVLQJ� WKH� JROG� UDWH�

6PLWK� ������� VWXGLHG� WKH� FRLQWHJUDWLRQ� EHWZHHQ� JROG� SULFHV� DQG� VWRFN

SULFHV� LQ� FRQWH[W� WR� WKH� 86� E\� XVLQJ� *UDQJHU� &DXVDOLW\� 7HVW�� 7KH� UHVXOWV� RI� WKH

VWXG\� LQGLFDWHG� WKDW� WKHUH� LV�D�XQLGLUHFWLRQDO�FDXVDOLW\� IRU� WKH� UHWXUQ�RI�JROG� IURP

86� VWRFN� UHWXUQV�

0XNKXWL� DQG� %KXQLD� ������� VWXGLHG� WKH� ORQJ�UXQ� LQWHUDFWLRQ� EHWZHHQ

JROG�SULFHV�DQG�VWRFN�SULFHV��7KH�VWXG\�UHSRUWHG�WKHUH�LV�QR�FR�LQWHJUDWLRQ�EHWZHHQ

JROG� SULFH� DQG� 6HQVH[�� DV� ZHOO� DV� EHWZHHQ� JROG� SULFH� DQG� 1LIW\�� 0RUHRYHU�

0XOWLYDULDWH�&R�LQWHJUDWLRQ�7HVW� UHVXOWV� VKRZHG� WKDW� WKHUH� LV� D� SUHVHQFH� RI� D� FR�

LQWHJUDWLRQ� UHODWLRQVKLS� EHWZHHQ� WKH� JROG� SULFH� DQG� WZR� VWRFN� PDUNHW� LQGLFHV�

)XUWKHU��JROG�SULFH�LQ�,QGLD�LV�LQIOXHQFHG�E\�WKH�,QGLDQ�VWRFN�PDUNHW�LQGLFHV�LQ�WKH

ORQJ�UXQ�

6UHHNDQWK�DQG�9HQL��������VWXGLHG�WKDW�WKH�ORQJ�WHUP�DQG�WKH�VKRUW�WHUP

DVVRFLDWLRQ�EHWZHHQ�1LIW\�DQG�JROG�E\�XVLQJ�9(&0�DQG�*UDQJHU�&DXVDOLW\�7HVW�

7KH�VWXG\�UHVXOW�LQGLFDWHG�WKDW�WKH�JROG�SULFHV�DUH�VXIILFLHQW�WR�H[SODLQ�WKH�PRPHQWV

RI�QLIW\�LQ�WKH�VKRUW�UXQ�DQG�ORQJ�UXQ��)LQDOO\��WKH�UHVXOWV�RI�WKH�*UDQJHU�&DXVDOLW\

WHVW� FRQILUPHG� WKH� ORQJ�UXQ�FDXVDOLW\� IURP�JROG�SULFHV� WR�1LIW\�

.RWKDU�DQG�*XODWL��������DQDO\]HG�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�SULFHV�RI

JROG�DQG�VWRFN�RI� ,QGLD�DQG�DOVR�FRPSDUHG� LQYHVWPHQW�SXUSRVH� LQ�JROG�DQG�VWRFN

PDUNHW� IURP� ����� WR� ������ 7KH� UHVXOW� KLJKOLJKWHG� D� KLJK� GHJUHH� RI� SRVLWLYH

FRUUHODWLRQ� EHWZHHQ�ERWK� WKH� YDULDEOHV� DQG�XQLGLUHFWLRQDO� FDXVDOLW\� IURP� VWRFN� WR

JROG� SULFHV�� 0RUHRYHU�� WKH� UHVXOW� LQGLFDWHV� WKDW� LQYHVWPHQW� KROG� VWUDWHJ\� LQ� WKH

VWRFN�PDUNHW�RYHU� WKH� ORQJ�UXQ�

7LZDUL� HW� DO�� ������� H[DPLQHG� WKH� FDXVDOLW\� EHWZHHQ� HFRQRPLF� JURZWK

DQG�WKH�VWRFN�PDUNHW�LQ�,QGLD�XVLQJ�PRQWKO\�GDWD�IRU�WKH�SHULRG�EHWZHHQ�$SULO�����

DQG�-DQXDU\������DSSO\LQJ�*UDQJHU�&DXVDOLW\�WHVW��7KH�VWXG\�UHVXOW�FRQILUPHG�WKDW

LQ� D� ORQJ�WHUP� XQLGLUHFWLRQDO� FDXVDO� UHODWLRQVKLS� IURP� VWRFN� SULFHV� WR� LQGXVWULDO

SURGXFWLRQ��0RUHRYHU��GHYHORSPHQWV�LQ�LQGXVWULDO�SURGXFWLRQ�DUH�OHDGLQJ�E\�VWRFN

*XUFKDUDQ� 6��� 6XUHVK�.�� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����� ��



PDUNHW�SULFHV�LQ�,QGLD�

,QJDOKDOOL� HW� DO�� ������� LQGLFDWHG� WKDW� WKHUH� H[LVWHG� RQO\� XQLGLUHFWLRQDO

UHODWLRQVKLS�DPRQJ�WKH�JROG�DQG�VWRFN�SULFHV��)XUWKHU��JROG�DQG�VWRFN�SULFHV�LQGH[

ZHUH�SRVLWLYHO\�KLJKO\�FRUUHODWHG��7KH�UHVHDUFKHU�H[SODLQV�WKH�VWRFN�PDUNHW�DV�WKH

LQGLFDWRU�IRU�HFRQRPLF�JURZWK�

6KDLTXH�HW�DO���������LQYHVWLJDWHG�WKH�ORQJ�WHUP�LQWHUDFWLRQ�EHWZHHQ�JROG

SULFHV�DQG�WKH�.6(�����LQGH[�XVLQJ�PRQWKO\�GDWD�EHWZHHQ������DQG�������7KH�VWXG\

UHVXOW� UHSRUWHG�QR� ORQJ�UXQ� UHODWLRQVKLS�EHWZHHQ�.6(����� LQGH[�DQG�JROG�SULFHV�

)XUWKHU�� WKH�UHVXOW�VKRZHG�LQYHVWRUV�VKRXOG�QRW�FRQVLGHU�.6(�����LQGH[�DQG�JROG

SULFHV� DV� FORVH� DOWHUQDWLYHV�

%RXUL� HW� DO�� ������� XVHG� GDLO\� GDWD� IURP� ����� WR� ����WR� H[DPLQH� WKH

FDXVDOLW\�DVVRFLDWLRQ�EHWZHHQ�JROG�DQG�WKH�VWRFN�PDUNHW�LQ�,QGLD�DQG�&KLQD�LQ�WKH

VKRUW�DQG�ORQJ�WHUP��7KH�VWXG\�UHVXOW�FRQFOXGHG�ERWK�JROG�DQG�VWRFN�PDUNHW�DIIHFW

HDFK�RWKHU� LQ�&KLQD� DQG� ,QGLD�

0DJK\HUHK�HW�DO���������HPSOR\HG�WKH�'&&�*$5&+�PRGHO�WR�H[DPLQH

G\QDPLF� FRUUHODWLRQ� DQG� KHGJH� UDWLR� EHWZHHQ� JROG�� FUXGH� RLO�� DQG� HTXLW\� XVLQJ

GDLO\�GDWD� IURP�-DQXDU\������ WR�0D\�������5HVHDUFKHUV�KLJKOLJKWHG� VLJQLILFDQW

VSLOORYHUV� IURP� RLO� WR� HTXLWLHV� DQG� UHSRUW� KHDY\� GHSHQGHQFH� RI� WKH� ORFDO

HFRQRPLHV� RQ� RLO�� 0RUHRYHU�� WKH� VSLOORYHUV� RI� JROG� RQ� WKH� VWRFN� PDUNHWV� DUH

LQVLJQLILFDQW�

$KPHG� ������� DSSOLHG� WKH� FURVV�FRUUHODWLRQ� IXQFWLRQ� WR� HYDOXDWH� FR�

PRYHPHQWV�EHWZHHQ�SULFHV�RI�QDWXUDO�JDV�DQG�WKH�VWRFN�PDUNHW��7KH�GDLO\�VDPSOH

SHULRG�KDV�EHHQ�XVHG� IURP�-DQXDU\������ WR�)HEUXDU\�������7KH�VWXG\� IRXQG� WKDW

WKH�H[LVWHQFH�RI�PHDQ�DQG�YDULDQFH�G\QDPLFV�EHWZHHQ�QDWXUDO�JDV�DQG�VWRFN�PDUNHW

RI�4DWDU
V�GHYHORSLQJ�PDUNHW�

%HQNUDLHP��������DSSOLHG�4XDQWLOH�$5'/�WR�H[DPLQH�WKH�OLQNDJHV�DPRQJ

WKH�SULFHV�RI�KHDWLQJ��JDVROLQH��GLHVHO��:7,��QDWXUDO�JDV�� DQG� VWRFN�PDUNHW�RI�86

XVLQJ�PRQWKO\�WLPH�VHULHV�IURP�-DQXDU\������WR�6HSWHPEHU�������7KH�VWXG\�UHVXOW

FRQFOXGHG� WKDW� ERWK� FUXGH� RLO� DQG� QDWXUDO� JDV� DUH� G\QDPLFV� DVVRFLDWHG� ZLWK� WKH

VWRFN�PDUNHW� LQ� ERWK� ORQJ� DQG� VKRUW�WHUP�

/LQ��������VWXGLHG�GDLO\�FORVLQJ�GDWD�RI�VWRFN�LQGH[�FDOOHG�66(�FRPSRVLWH�

IURP� -XO\� ����� WR� -XO\� ������ HPSOR\LQJ� WKH� *$5&+� W\SH� PRGHOV� WR� H[DPLQH

WKH� IOXFWXDWLRQV� RI� VWRFN� SULFHV� LQ� &KLQD�� 7KH� UHVXOW� FODLPHG� WKH� SULFH� VHULHV

VLJQLILFDQW� HIIHFWV� E\� $5&+� DQG� *$5&+� DQG� KHOSIXO� IRU� VLJQLILFDQW� IRUHFDVW

SHUIRUPDQFH�

0R�HW�DO���������XWLOL]HG�WKH�FRLQWHJUDWLRQ�DQG�'&&�0*$5&+�PRGHO�DQG

VWXGLHG� WKH� G\QDPLF� ORQJ�WHUP� DVVRFLDWLRQ� EHWZHHQ� WKH�86�GROODU�� FUXGH� RLO�� DQG

JROG�PDUNHW�� 7KH� GDLO\� GDWD� VHW� XVHG� IURP� ����� WR� ������ 7KH� VWXG\� IRXQG� ERWK

*XUFKDUDQ� 6��� 6XUHVK�.�� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� �������



FUXGH� RLO� DQG� JROG� GHSHQGHQFH� RQ� HDFK� RWKHU� SRVLWLYHO\�� DQG� G\QDPLF� QHJDWLYH

LQIOXHQFH�RI� RLO�GROODU��7KH� VWXG\� UHVXOW� DOVR� UHSRUWHG�RI� FDXVDO� UHODWLRQVKLS� IURP

JROG�WR�86�GROODU��DQG�IURP�86�GROODU�WR�FUXGH�RLO�

7XUVR\� DQG� )DLVDO� ������� XVHG� PRQWKO\� GDWD� IURP� -DQXDU\� ����� WR

1RYHPEHU������WR�H[DPLQH�WKH�VKRUW�WHUP�DQG�ORQJ�WHUP�UHODWLRQVKLS�EHWZHHQ�FUXGH

RLO��JROG�DQG�VWRFN�SULFHV�E\�HPSOR\LQJ� WKH�DXWRUHJUHVVLYH�GLVWULEXWHG� ODJ�PRGHO�

7KH� VWXG\� UHVXOW� IRXQG� RSSRVLWH� LQWHUDFWLRQ� EHWZHHQ� WKH� VWRFN� SULFHV� DQG� JROG

SULFHV��%HVLGHV��WKH�UHVXOW�FRQFOXGHG�EHWZHHQ�WKH�VWRFN�SULFHV�DQG�FUXGH�RLO�SULFHV

SRVLWLYH� LQWHUDFWLRQ� LQ�ERWK� ORQJ�WHUP�DQG� VKRUW�WHUP�

2%-(&7,9(�2)�7+(�678'<

7R� H[DPLQH� WKH� ORQJ�WHUP� UHODWLRQVKLS� EHWZHHQ� JROG� SULFHV� DQG� VWRFN

PDUNHW�SULFHV�

5(6($5&+�0(7+2'2/2*<

6FRSH�RI�WKH�6WXG\

7KH� VWXG\� SDUWLFXODUO\� IRFXVHV� RQ� JROG� SULFHV� DQG� 1DWLRQDO� 6WRFN

([FKDQJH��1LIW\��LQGH[�SULFHV�ZLWK�D�FDXVDO�HIIHFW�RI�HDFK�RWKHU��7KH�GDWD�KDV�EHHQ

WDNHQ�IRU� WKH� WLPH�SHULRG�IURP�-DQXDU\������ WR�'HFHPEHU������ZLWK� � WRWDO������

REVHUYDWLRQV��,QGLDQ�HFRQRP\�LQ�WKH�UHFHQW�SDVW�KDV�H[SHULHQFHG�D�YRODWLOH�VLWXDWLRQ

LQ�LWV�ILQDQFLDO�PLVWDNHV�

6RXUFHV�RI�'DWD

,Q� WKH�SUHVHQW� UHVHDUFK�ZRUN�� ,QGLDQ�JROG�SULFHV�DQG� WKH�FORVLQJ�SULFH�RI

WKH� VWRFN� PDUNHW� RI� 1LIW\� KDYH� EHHQ� WDNHQ� IRU� WKH� VHOHFWHG� SHULRG�� 7KH� VWXG\

FRQVLGHUHG� GDLO\� GDWD� FRPSULVLQJ� WKH�1LIW\� DQG� JROG� SULFHV�� 6HFRQGDU\� GDWD�ZDV

FROOHFWHG�IURP�1DWLRQDO�6WRFN�([FKDQJH�GDWDEDVH��ZZZ�QVHLQGLD�FRP��DQG�:RUOG

*ROG�&RXQFLO�GDWDEDVH��ZZZ�JROG�RUJ��

7RROV�(PSOR\HG

7KH� HPSLULFDO� WHVW� KDV� EHHQ� DUUDQJHG� E\� XVLQJ� HFRQRPHWULF� WHFKQLTXHV�

7KH�$XJPHQWHG�'LFNH\�)XOOHU��$')��DQG�3KLOOLSV�3HUURQ��33��XQLW�URRW�WHVW�KDYH

EHHQ�XVHG� WR� FKHFN� WKH� VWDWLRQDULW\� RI� WKH� WLPH� VHULHV� GDWD��0RUHRYHU�� WKH�9HFWRU

$XWRUHJUHVVLRQ� �9$5��PRGHO� KDV� EHHQ� DSSOLHG� LQ� WKH� VHULHV� WR� GHWHUPLQH� ODJJHG

VHOHFWLRQ��)XUWKHU�� FRLQWHJUDWLRQ� WHVW�KDV�EHHQ�XVHG� WR� LQYHVWLJDWH� WKH� UHODWLRQVKLS

EHWZHHQ�YDULDEOHV�LQ�ORQJ�WHUP�LQ�FDVH�RI�WKH�WLPH�VHULHV�GDWD�DUH�LQWHJUDWHG�DW�ILUVW

GLIIHUHQW�OHYHO�

*XUFKDUDQ� 6��� 6XUHVK�.�� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����� ��
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'HVFULSWLYH�6WDWLVWLFV

7KH� GHVFULSWLYH� VWDWLVWLFV� RI� WLPH� VHULHV� DUH� GHSLFWHG� LQ� 7DEOH� ��� 'DLO\

DYHUDJH� SULFHV� VHULHV� RI� WKH� VWRFN� DQG� JROG� DUH� SRVLWLYH�� 6WDQGDUG� GHYLDWLRQV� DUH

KLJKHU�IRU�VWRFN�SULFHV�WKDQ�JROG�SULFH��0RUHRYHU��GDLO\�JROG�DYHUDJH�SULFH�LV�KLJKHU

WKDQ� VWRFN� SULFH�� 7KH� -DUTXH�%HUD� 7HVW� RI� 1RUPDOLW\� GRHV� QRW� DFFHSW� WKH� QXOO

K\SRWKHVLV� IRU� ERWK� GDWD� VHULHV� DW� ��� OHYHO� RI� VLJQLILFDQFH� DQG� � VWDWHV� WKDW� WKH

VHULHV� DUH�QRW�QRUPDOO\�GLVWULEXWHG�

7DEOH�

'HVFULSWLYH� 6WDWLVWLFV

9DULDEOHV 0HDQ 0HGLDQ 0D[L� 0LQL� 6WG� 6NHZQHVV .XUWRVLV -�%HUD

'HY�

1LIW\ ���� ���� ���� ���� ���� ����� ���� ������

*ROG ����� ����� ����� ���� ���� ����� ���� ������

1RWH� ��� LQGLFDWHV� -DUTXH�%HUD� DW� WKH� ��� VLJQLILFDQFH� OHYHO�

8QLW�5RRW�7HVWV

7KH�XQLW� URRW� WHVW�ZDV�XVHG� WR� FKHFN� VWDWLRQDULW\�RI� WKH� WLPH� VHULHV�GDWD�

7KLV� WHVW� LV�EDVHG�RQ�WKDW�1XOO�K\SRWKHVLV��+���RI�DOO�YDULDEOHV�DUH�QRW�VWDWLRQDU\�

7KH�UHVXOWV�LQGLFDWH�WKDW�WKH�QXOO�K\SRWKHVLV�FDQQRW�EH�UHMHFWHG�IRU�DOO�YDULDEOHV�LQ

WKH� OHYHO� IRUPV�� )XUWKHU�� WKH� QXOO� K\SRWKHVLVLV� UHMHFWHG� IRU� DOO� YDULDEOHV� ZKHQ

DSSO\LQJ�$')�DQG�33� WHVWV� DIWHU� WKH� ILUVW�GLIIHUHQFHV� VHULHV��7KH� UHVXOW� FRQFOXGHV

ERWK�YDULDEOHV�DUH�VWDWLRQDU\�DW�ILUVW�GLIIHUHQFHV��)XUWKHU��ZH�DSSO\�WKH�FRLQWHJUDWLRQ

WHVW� WR� FKHFN�ZKHWKHU� FRLQWHJUDWLRQ� EHWZHHQ� YDULDEOHV� H[LVWV� RU� QRW�

7DEOH� �

8QLW� 5RRW� 7HVW� 5HVXOWV

� � � � � � � � � � � � � � � � �$') � � � � � � � � � � � � � � � � � 33 5HVXOW

9DULDEOHV $W�/HYHO $W� )LUVW $W�/HYHO $W� )LUVW

'LIIHUHQFH 'LIIHUHQFH

1LIW\ ����� ������ ����� ������ ,���

*ROG ����� ������ ����� ������ ,���

1RWH� �� � LQGLFDWHV� XQLW� URRW� DW� WKH� ��� VLJQLILFDQFH� OHYHO�

*XUFKDUDQ� 6��� 6XUHVK�.�� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� �������



-RKDQVHQ�&RLQWHJUDWLRQ�7HVW

8QLW� URRW� WHVWV� DIILUP� WKDW� ERWK� YDULDEOH� VHULHV� DUH� LQWHJUDWHG� DW� ILUVW

GLIIHUHQFH�� �+RZHYHU�� LQ� WKH� ORQJ�UXQ�� LW�FDQQRW�EH�H[SHFWHG�� WKH� LQWHJUDWHG�VHULHV

EHKDYHV� LQ� WKH� VDPH� GLUHFWLRQ�� 7KH� FRLQWHJUDWLRQ� WHVWV� SHUIRUP� WR� DQDO\VLV� ORQJ�

WHUP�UHODWLRQVKLS�EHWZHHQ�WZR�QRQ�VWDWLRQDU\�VHULHV��)RU�FRLQWHJUDWLRQ�DQDO\VLV��ZH

HPSOR\HG� -RKDQVHQ� &RLQWHJUDWLRQ� 7HVW� ������� WR� GHWHUPLQH� WKH� ORQJ�WHUP

UHODWLRQVKLS� EHWZHHQ� WKH� VHULHV�� 7KH� UHVXOW� FODLPHG� QR� FRLQWHJUDWLRQ� UHODWLRQVKLS

EHWZHHQ� WKH� YDULDEOHV� LQ� WKH� ORQJ�UXQ�

7DEOH� �

7UDFH� 7HVW� 5HVXOWV

+\SRWKHVL]HG (LJHQYDOXH 7UDFH &ULWLF 3UREDELOLW\

1R�� RI� &(
V 6WDWLVWLFV 9DOXH� ��

1RQH� �U�  � �� �������� �������� �������� ������

$W� PRVW� �U� � �������� �������� �������� ������

7DEOH� �

0D[LPXP� (LJHQYDOXH� 7HVW� 5HVXOWV

+\SRWKHVL]HG (LJHQYDOXH 0D[LPXP &ULWLF 3UREDELOLW\

1R�� RI� &(
V (LJHQYDOXH 9DOXH� ��

1RQH� �U�  � �� �������� �������� �������� ������

$W� PRVW� �U� � �������� �������� �������� ������

%HIRUH� DSSO\LQJ� WKH� -RKDQVHQ� &RLQWHJUDWLRQ� 7HVW�� ZH� GHWHUPLQHG� WKH

ODJJHG� UDWLR� WKURXJK� WKH� XQUHVWULFWHG� 9HFWRU� $XWRUHJUHVVLRQ� �9$5�� PRGHO�� 7KH

ODJJHG�UDWLR�KDV�EHHQ�VHOHFWHG�EDVHG�RQ�WKH�6FKZDU]�LQIRUPDWLRQ�FULWHULRQ��6&��DQG

+DQQDQ�4XLQQ� LQIRUPDWLRQ� FULWHULRQ� �+4�� FULWHULD��7DEOH��� DQG�7DEOH��� VKRZ� WKH

UHVXOWV� RI� WKH� WUDFH� WHVW� DQG� WKH�PD[LPXP�(LJHQYDOXH�7HVW� UHVSHFWLYHO\�

9HFWRU�$XWRUHJUHVVLRQ�(VWLPDWHV

7DEOH���UHSRUWV�WKH�9HFWRU�$XWRUHJUHVVLRQ�7HVW
V�UHVXOW��&RLQWHJUDWLRQ�7HVW

LQGLFDWHV� WKDW� WKHUH� LV� QR� FRLQWHJUDWLRQ� DPRQJ� YDULDEOHV��:H� HPSOR\HG-RKDQVHQ

9$5�PRGHO� IRU� WKH� IXUWKHU� DQDO\VLV��5HVXOWV�RI�9$5� WHVW� UHSRUWHG� WKH�DEVHQFH�RI

FDXVDOLW\�IURP�DQ\�VHULHV�RI� WKH�RWKHU�VHULHV��5HVXOW� LQGLFDWHG�WKDW�PDMRULW\�RI� WKH

LPSDFW� LQ� VWRFN� DQG� JROG� SULFHV� LV�PDLQO\� EHFDXVH� RI� WKHLU� RZQ� LQQRYDWLRQV� DQG

IOXFWXDWLRQ�

*XUFKDUDQ� 6��� 6XUHVK�.�� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����� ��
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7KLV� VWXG\� DWWHPSWV� WR� WHVW� WKH� FDXVDO� UHODWLRQVKLS� EHWZHHQ� JROG� SULFHV

DQG�1LIW\�LQGH[�SULFHV�LQ�FRQWH[W�WR�,QGLD�E\�XVLQJ�GDLO\�GDWD�IRU�WKH�SHULRG�����

WR�������7LPH�VHULHV�RI�WKH�GDWD�ZHUH�IRXQG�QRQ�VWDWLRQDU\�DW�OHYHO�DQG�VWDWLRQDU\

DIWHU�ILUVW�GLIIHUHQFH�WKHUHIRUH��WKH�ORQJ�UXQ�UHODWLRQVKLSV�EHWZHHQ�WKH�WZR�YDULDEOHV

ZHUH� WHVWHG� DSSO\LQJ� -RKDQVHQ� &RLQWHJUDWLRQ� $QDO\VLV�� 5HVXOWV� FODLPHG� QR

FRLQWHJUDWLRQ� UHODWLRQVKLS� EHWZHHQ� WKH� JROG� DQG� VWRFN� PDUNHW� LQ� WKH� ORQJ�WHUP�

0RUHRYHU��WKH�VWXG\�IRXQG�WKDW�WKH�ILQDQFLDO�FULVLV�LQ�WKH�VWRFN�PDUNHW�LV�SURKLELWHG

ZLWK� WKH�FRQWURO�RI�JROG�SULFHV� LQ� WKH� ORQJ�WHUP��)XUWKHU�� LQYHVWRUV�GR�QRW�EHKDYH

UDWLRQDOO\� DQG� WKHLU� KHUGLQJ� EHKDYLRU� LV� REVHUYHG� LQ� WKHLU� UHDFWLRQV� WR� SULFH

IOXFWXDWLRQV��2XU� ILQGLQJV� FRUURERUDWH� SUHYLRXV� VWXGLHV� VKRZLQJ� QR� FRLQWHJUDWLRQ

UHODWLRQVKLS� EHWZHHQ� JROG� SULFHV� DQG� HTXLW\�PDUNHWV� VXFK� DV�.DOL\DPRRUWK\� DQG

3DULWKL���������0XNKXWL�DQG�%KXQLD��������DQG�6KDLTXH�HW�DO����������2XU�UHVXOWV�DUH

LPSRUWDQW�IRU�ILQDQFLDO�PDUNHW�SDUWLFLSDQWV��UHVHDUFKHUV��SROLF\�PDNHUV�DQG�SRUWIROLR

PDQDJHUV�

5HIHUHQFHV

$KPHG�� :�� 0�� $�� �������� 2Q� WKH� ,QWHUGHSHQGHQFH� RI� 1DWXUDO� *DV� DQG� 6WRFN� 0DUNHWV

8QGHU� 6WUXFWXUDO� %UHDNV�� 7KH� 4XDUWHUO\� 5HYLHZ� RI� (FRQRPLFV� DQG� )LQDQFH�

�������������

$OL�� ,�� �������� 6WRFN�0DUNHW�9RODWLOLW\� DQG�5HWXUQV� ��$� 6WXG\� RI�16(� DQG�%6(� LQ� ,QGLD�

7DEOH� �

9HFWRU� $XWRUHJUHVVLRQ� 7HVW� 5HVXOW

'HSHQGHQW� 9DULDEOHV � � � � � � � � � � � � 1LIW\ � � � � � � � � � � � � � � *ROG

,QGHSHQGHQW� 9DULDEOHV
&RHIILFLHQW 6WG� &RHIILFLHQW 6WG�

(UURU (UURU

1LIW\W�� �������� ��������� �������� ���������

1LIW\W�� ��������� ��������� ��������� ���������

*ROGW�� �������� ��������� �������� ���������

*ROGW�� ��������� ��������� �������� ���������

& ��������� ��������� �������� ���������

1RWH� �� �� � DQG� � LQGLFDWH� VLJQLILFDQFH� DW� WKH� ���� ��� DQG� ���� OHYHOV�� UHVSHFWLYHO\�

*XUFKDUDQ� 6��� 6XUHVK�.�� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� �������



,QWHUQDWLRQDO� -RXUQDO� RI� +XPDQLWLHV� DQG� 6RFLDO� 6FLHQFH� 6WXGLHV�

,,�,9������������

$ZH��2��2�� ��������2Q�3DLU�ZLVH�*UDQJHU�&DXVDOLW\�0RGHOOLQJ�DQG�(FRQRPHWULF�$QDO\VLV

RI�6HOHFWHG�(FRQRPLF�,QGLFDWRUV��������$YDLODEOH�DW�IURP�,QWHUVWDWVWDWMRXUQDOV�QHW�

<($5������DUWLFOHV���������SGI

%DXU�� '�� *�� �������� $V\PPHWULF� 9RODWLOLW\� LQ� WKH� *ROG� 0DUNHW�� -RXUQDO� RI� $OWHUQDWLYH

,QYHVWPHQWV����� ��������

%HQNUDLHP��5���/DKLDQL��$���0LORXGL��$���DQG�6KDKED]��0����������1HZ�,QVLJKWV�LQWR�WKH�86

6WRFN� 0DUNHW� 5HDFWLRQV� WR� (QHUJ\� 3ULFH� 6KRFNV�� -RXUQDO� RI� ,QWHUQDWLRQDO

)LQDQFLDO� 0DUNHWV�� ,QVWLWXWLRQV� DQG� 0RQH\�� ,Q� 3UHVV�

%KXQLD��$����������,QYHVWLJDWLQJ�WKH�,PSDFW�RI�*ROG�3ULFH�DQG�([FKDQJH�5DWHV�RQ�6HQVH[��

$Q� (YLGHQFH� RI� ,QGLD��(XURSHDQ� MRXUQDO� RI� $FFRXQWLQJ�� )LQDQFH� DQG� %XVLQHVV�

������������

%KXQLD�� $��� DQG� 'DV�� $�� �������� $VVRFLDWLRQ� %HWZHHQ� *ROG� 3ULFHV� DQG� 6WRFN� 0DUNHW

5HWXUQV� �� (PSLULFDO� (YLGHQFH� IURP� 16(�� -RXUQDO� RI� ([FOXVLYH� 0DQDJHPHQW

6FLHQFH������� �� ����

%KXQLD��$��� DQG�0XNKXWL�� 6�� �������� 7KH� ,PSDFW� RI�'RPHVWLF�*ROG� 3ULFH� RQ� 6WRFN� 3ULFH

,QGLFHV�²�$Q�(PSLULFDO�6WXG\�RI�,QGLDQ�6WRFN�([FKDQJHV��8QLYHUVDO�-RXUQDO�RI

0DUNHWLQJ� DQG� %XVLQHVV� 5HVHDUFK�� ����� �� ������

%RXUL��(���5RXEDXG��'���-DPPD]L��5���DQG�$VVDI��$����������8QFRYHULQJ�)UHTXHQF\�'RPDLQ

&DXVDOLW\�%HWZHHQ�*ROG�DQG�WKH�6WRFN�0DUNHWV�RI�&KLQD�DQG�,QGLD���(YLGHQFH�IURP

,PSOLHG�9RODWLOLW\�,QGLFHV��)LQDQFH�5HVHDUFK�/HWWHUV�������������

&DSLHV��)���0LOOV��7�&���DQG�:RRG��*����������*ROG�DV�D�+HGJH�$JDLQVW�WKH�'ROODU��-RXUQDO

RI� ,QWHUQDWLRQDO)LQDQFLDO� 0DUNHWV�� ,QVWLWXWLRQV� DQG� 0RQH\�� ��� �� ��������

&LQHU��&���������&RPPRGLW\�3ULFHV�DQG�,QIODWLRQ���7HVWLQJ�LQ�WKH�)UHTXHQF\�'RPDLQ��5HVHDUFK

LQ� ,QWHUQDWLRQDO� %XVLQHVV� DQG� )LQDQFH�� ��� �� ��������

&RQWXN��)�<���%XUXFX��+���DQG�*XQJRU��%����������(IIHFW�RI�*ROG�3ULFH�9RODWLOLW\�RQ�6WRFN

5HWXUQV� �� ([DPSOH� RI�7XUNH\�� ,QWHUQDWLRQDO� -RXUQDO� RI� (FRQRPLFV� DQG�)LQDQFH

6WXGLHV�����������������

(ZLQJ��%�7���DQG�0DOLN��)�� ��������9RODWLOLW\�7UDQVPLVVLRQ�%HWZHHQ�*ROG�DQG�2LO�)XWXUHV

8QGHU� 6WUXFWXUDO� %UHDNV�� ,QWHUQDWLRQDO� 5HYLHZ� RI� (FRQRPLFV� DQG� )LQDQFH�

�������������

)WLWL��=���*XHVPL��.���DQG�$ELG��,����������2LO�3ULFH�DQG�6WRFN�0DUNHW�&R�PRYHPHQW���:KDW

&DQ�:H�/HDUQ� IURP�7LPH�6FDOH�$SSURDFKHV"� ,QWHUQDWLRQDO�5HYLHZ�RI�)LQDQFLDO

$QDO\VLV���������������

*DXU��$���DQG�%DQVDO��0����������$�&RPSDUDWLYH�6WXG\�RI�*ROG�3ULFH�0RYHPHQWV�LQ�,QGLDQ

DQG�*OREDOPDUNHWV�� ,QGLDQ� -RXUQDO� RI�)LQDQFH������� �� ������

*XUFKDUDQ� 6��� 6XUHVK�.�� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����� ��



*LOPRUH��&��*���0F0DQXV��0��*���6KDUPD��5���DQG�7H]HO��$����������7KH�'\QDPLFV�RI�*ROG

3ULFHV�� *ROGPLQLQJ� 6WRFN� 3ULFHV� DQG� 6WRFN� 0DUNHW� 3ULFHV� &R�PRYHPHQWV�

5HVHDUFK� LQ�$SSOLHG�(FRQRPLFV������� �� �����

+DNDQ�� *��� )DWPD�� *���0HUYH��$�� =��� DQG� %RORU�� /�� �������� (IIHFWV� RI� 2LO� 3ULFH�� ,QWHUHVW

5DWH� DQG� 'ROODU� 3ULFH� RI� (XUR� RQ� *ROG� 3ULFH�� ,Q�(PSLULFDO� 6WXGLHV� LQ� 6RFLDO

6FLHQFHV�� �WK� ,QWHUQDWLRQDO� 6WXGHQW�&RQIHUHQFH�� ,]PLU�8QLYHUVLW\� RI�(FRQRPLFV�

,]PLU�7XUNH\�� ������$YDLODEOH� DW�� KWWS���LQWHUVWDW�� VWDWMRXUQDOV�� QHW��<($5�� �����

DUWLFOHV���������SGI�

,QJDOKDOOL��9���3RRUQLPD��%��*���DQG�5HGG\��<��9����������$�6WXG\�RQ�'\QDPLF�5HODWLRQVKLS

%HWZHHQ� 2LO�� *ROG�� )RUH[� DQG� 6WRFN� 0DUNHWV� LQ� ,QGLDQ� &RQWH[W�� 3DUDGLJP�

������ �� ����

-HQVHQ�� *�� 5��� -RKDQVRQ�� 5�� 5��� DQG�0HUFHU�� -�� 0�� �������� (IILFLHQW� 8VH� RI� &RPPRGLW\

)XWXUH� LQ�'LYHUVLILHG� 3RUWIROLRV�� -RXUQDO� RI� )XWXUH�0DUNHW�������� �� ��������

-R�� 6�.��� .LP��0�� -��� /LP�� .��� DQG� .LP��<�� �������� &RUUHODWLRQ�$QDO\VLV� RI� WKH� .RUHDQ

6WRFN�0DUNHW� �� 5HYLVLWHG� WR� &RQVLGHU� WKH� ,QIOXHQFH� RI� )RUHLJQ� ([FKDQJH� 5DWH�

3K\VLFD�$������ �� ��������

.DOL\DPRRUWK\�� 6��� DQG� 3DULWKL�� 6�� �������� 5HODWLRQVKLS� RI� *ROG� 0DUNHW� DQG� 6WRFN

0DUNHW� �� $Q� $QDO\VLV�� ,QWHUQDWLRQDO� -RXUQDO� RI� %XVLQHVV� DQG� 0DQDJHPHQW

7RPRUURZ�� ����� �� ����

.DQJ��6��+���0F,YHU��5���DQG�<RRQ��6��0����������'\QDPLF�6SLOORYHU�(IIHFWV�$PRQJ�&UXGH

2LO�� 3UHFLRXV� 0HWDO�� DQG� $JULFXOWXUDO� &RPPRGLW\� )XWXUHV� 0DUNHWV�

(QHUJ\� (FRQRPLFV�� ��� �� ������

.RWKDU�� $��� *XODWL�� '�� �������� ,QYHVWPHQW� LQ� *ROG� DQG� 6WRFN� 0DUNHW� �� $Q� $QDO\WLFDO

&RPSDULVRQ��3DFLILF�%XVLQHVV�5HYLHZ� ,QWHUQDWLRQDO������� �� ������

/H�� 7�� +��� DQG� &KDQJ�� <�� �������� 2LO� 3ULFH� 6KRFNV� DQG� *ROG� 5HWXUQV�� ,QWHUQDWLRQDO

(FRQRPLFV��������� �� �������

/LQ��=�� ��������0RGHOOLQJ�DQG�)RUHFDVWLQJ� WKH�6WRFN�0DUNHW�9RODWLOLW\�RI�66(�&RPSRVLWH

,QGH[� 8VLQJ� *$5&+� 0RGHOV�� )XWXUH� *HQHUDWLRQ� &RPSXWHU� 6\VWHPV�� ��� �

��������

0DJK\HUHK�� $�� ,��� $ZDUWDQL�� %��� DQG� 7]LRJNLGLV�� 3�� �������� 9RODWLOLW\� 6SLOORYHUV� DQG

&URVV�+HGJLQJ� %HWZHHQ� *ROG�� 2LO� DQG� (TXLWLHV� �� (YLGHQFH� IURP� WKH� *XOI

&RRSHUDWLRQ� &RXQFLO� &RXQWULHV��(QHUJ\� (FRQRPLFV�� ��� �� ��������

0R�� %��� 1LH�� +��� DQG� -LDQJ��<�� �������� '\QDPLF� /LQNDJHV�$PRQJ� WKH� *ROG�0DUNHW�� 86

'ROODU� DQG� &UXGH�2LO�0DUNHW��3K\VLFD� $�� ���� �� ��������

0XNKXWL�� 6��� DQG�%KXQLD��$��� ������ ,V� LW� WUXH� WKDW� ,QGLDQ� JROG� SULFH� LQIOXHQFHG� E\� ,QGLDQ

6WRFN� 0DUNHW� 5HDFWLRQ"� -RXUQDO� RI� %XVLQHVV� 0DQDJHPHQW� DQG� (FRQRPLFV�

����� �� ��������

1DUDQJ�� 6�� 3��� DQG� 6LQJK�� 5�� �������� &DXVDO� 5HODWLRQVKLS� %HWZHHQ� *ROG� 3ULFH

*XUFKDUDQ� 6��� 6XUHVK�.�� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� �������



DQG� 6HQVH[� �� $� 6WXG\� LQ� ,QGLDQ� &RQWH[W�� 9LYHNDQDQGD� -RXUQDO� RI� 5HVHDUFK�

����� �� ������

2UORZVNL�� /�7�� �������� 9RODWLOLW\� RI� &RPPRGLW\� )XWXUHV� 3ULFHV� DQG� 0DUNHW� ,PSOLHG

,QIODWLRQ� ([SHFWDWLRQV�� -RXUQDO� RI� ,QWHUQDWLRQDO� )LQDQFLDO� 0DUNHWV�� ,QVWLWXWLRQV

DQG�0RQH\����� �� ��������

3UDNDVK�� 3��� DQG� 6XQGDUDUDMDQ�� 6�� �������� $Q� (PSLULFDO� $QDO\VLV� RQ� WKH� 5HODWLRQVKLS

%HWZHHQ�*ROG�DQG�6LOYHU�ZLWK�6SHFLDO�5HIHUHQFH�WR�WKH�1DWLRQDO�/HYHO�&RPPRGLW\

([FKDQJHV� LQ� ,QGLD�� ,QWHUQDWLRQDO� -RXUQDO� RQ� 5HFHQW� DQG� ,QQRYDWLRQ� 7UHQGV� LQ

&RPSXWLQJ� DQG� &RPPXQLFDWLRQ�� ����� �� ����������

5D]D�� 1��� 6KD]DG�� 6�� -�� +��� DQG� 7LZDUL��$�� .�� ��������$V\PPHWULF� ,PSDFW� RI� *ROG�� 2LO

3ULFHV� DQG� 7KHLU� 9RODWLOLWLHV� RQ� 6WRFN� 3ULFHV� RI� (PHUJLQJ� 0DUNHWV�� 5HVRXUFHV

3ROLF\����� ����������

6KDLTXH��0���$]L]��$���DQG�+HUDQL��*��0����������,PSDFW�RI�*ROG�3ULFHV�RQ�6WRFN�([FKDQJH

0DUNHW� ��$� &DVH� RI� .DUDFKL� 6WRFN� ([FKDQJH�0DUNHW� RI� 3DNLVWDQ�� ,QWHUQDWLRQDO

-RXUQDO� RI�$FFRXQWLQJ�DQG�(FRQRPLFV� 6WXGLHV������� �� ������

6PLWK��*����������7KH�3ULFH�RI�*ROG�DQG�6WRFN�3ULFH�,QGLFHV�IRU�WKH�8QLWHG�6WDWHV��$GULHQQH

5REHUWV� )7� 3HUVRQDO� )LQDQFH�� �����

6UHHNDQWK�� '��� DQG� 9HQL�� /�� .�� �������� &DXVDO� 5HODWLRQVKLS� %HWZHHQ� *ROG� 3ULFH� DQG

1LIW\� �� $Q� (PSLULFDO� 6WXG\� LQ� ,QGLDQ� &RQWH[W�� $VLDQ� -RXUQDO� RI� 5HVHDUFK� LQ

%DQNLQJ� DQG�)LQDQFH������� �� ��������

7LZDUL��$�� .��� 0XWDVFX�� 0�,���$OEXOHVFX�� &�7��� DQG� .\RSKLODYRQJ�� 3�� �������� )UHTXHQF\

'RPDLQ� &DXVDOLW\� $QDO\VLV� RI� 6WRFN� 0DUNHW� DQG� (FRQRPLF� $FWLYLW\� LQ� ,QGLD�

,QWHUQDWLRQDO�5HYLHZ�RI�(FRQRPLFV�DQG�)LQDQFH�� ��� �� ��������

7XUVR\��7���DQG�)DLVDO��)����������7KH�,PSDFW�RI�*ROG�DQG�&UXGH�2LO�3ULFHV�RQ�6WRFN�0DUNHW

LQ� 7XUNH\� �� (PSLULFDO� (YLGHQFHV� IURP� $5'/� %RXQGV� 7HVW� DQG� &RPELQHG

&RLQWHJUDWLRQ��5HVRXUFHV�3ROLF\�������������

7XOO\�� (��� DQG�/XFH\��%��0�� ��������$� 3RZHU�*$5&+�([DPLQDWLRQ� RI� WKH�*ROG�0DUNHW�

5HVHDUFK� LQ� ,QWHUQDWLRQDO� %XVLQHVV� DQG� )LQDQFH�� ������ �� ��������

:*&���������*ROG�'HPDQG�7UHQGV�4��������$YDLODEOH�DW��KWWSV���ZZZ�JROG�RUJ�JROGKXE�

UHVHDUFK�JROG�GHPDQG�WUHQGV�JROG�GHPDQG�WUHQGV�T�������

<DK\D]DGHKIDU�� 0��� DQG� %DEDLH�� $�� �������� 0DFURHFRQRPLF� 9DULDEOHV� DQG� 6WRFN

3ULFH� �� 1HZ� (YLGHQFH� IURP� ,UDQ��0LGGOH�(DVW� -RXUQDO� RI� 6FLHQWLILF� 5HVHDUFK�

����������������

*XUFKDUDQ� 6��� 6XUHVK�.�� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����� ��


