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7HFKQRORJLFDO� SURJUHVV� LQ� GHYHORSPHQW� RI� ;5� FUHDWLYH�
VSDFHV� LQIOXHQFHV�RXU�SHUFHSWLRQ�RI� WKH�SLHFH�RI�DUW��7KH�
XVH� RI� JHVWXUDO� FRQWURO� HQDEOHV� LQWHUDFWLRQ�ZLWK� WKH� VSD�
WLDOO\� GLVWULEXWHG� HOHPHQWV� DQG� FUHDWHV� FRQGLWLRQV��ZKHUH�
WKH�XVHU�SDUWLFLSDWHV� LQ� D� FR�FUHDWLRQ�RI� D� YLUWXDO� H[SHUL�
HQFH��:KHQ�DSSOLHG�WR�PXVLF�DUW��WKH�VSDWLDOL]DWLRQ�DORQJ�
ZLWK�LQWHUDFWLYLW\�SURPRWHV�QRQ�OLQHDULW\�RI�PXVLFDO�VWUXF�
WXUH��UHVXOWLQJ�LQ�D�QHZ�LQVWDQFH�RI�PXVLF��RXW�RI�WKH�LQLWLDO�
VHW�RI�SRVVLELOLWLHV��,Q�WKLV�DUWLFOH��ZH�SUHVHQW�D�FRQFHSW�RI�
D�YROXPHWULF�PXVLF�FRPSRVLWLRQ��ZKLFK�PDSV�PXVLF�IRUP�
WR�D��'�95�VSDFH��ZLWK�D�SRVVLELOLW\�RI�D�YDULDQFH�DW�HDFK�
PDSSLQJ�SRLQW��:H�LPSOHPHQW�D�FRQFHSW�LQ�D�YROXPHWULF�
95�PXVLF�FRPSRVLWLRQ�³2PHJD´��ZKLFK�DOORZV�WKH�XVHU�WR�
FKRRVH�EHWZHHQ�WZR�DOWHUQDWLYH�SDWKV�DW�HDFK�VWDJH�RI�WKH�
IRUP�GHYHORSPHQW��7KH�XVHU¶V�DFWLRQ�DIIHFWV�QRW�RQO\�WKH�
FKDQJHV�LQ�PXVLF��EXW�WULJJHUV�WKH�FRORUL]DWLRQ�RI�WKH�VXU�
URXQGLQJ� VSDFH�� FRORU� EHLQJ� WKH� UHIOHFWLRQ�RI� WKH� FKRVHQ�
PXVLFDO�SDWK��$ORQJ�ZLWK�WKH�PXVLF�IRUP�VSDWLDOL]DWLRQ�DQG�
VXUURXQGLQJV�FRORUL]DWLRQ��ZH� LQWHJUDWH� WKH�SDWKV�RI�JHV�
WXUDO�PRYHPHQW��ZKLFK�XVHU�PD\�FKRRVH�WR�IROORZ��DGGLQJ�
YLVXDO�DHVWKHWLFV�WR�WKH�DFW�RI�PXVLF�FUHDWLRQ��7KH�V\QHV�
WKHWLF�QDWXUH�RI�WKH�FRPSRVLWLRQ�WLJKWO\�ELQGV�PXVLF��FRORU��
�'�VSDFH�DQG�PRYHPHQW�LQWR�RQH�DFW�RI�H[SUHVVLRQ�LQ�D�FR�
FUHDWLRQ�RI�D�PXVLFDO�IRUP��7KH�DUWLFOH�GHVFULEHV�WKH�FRQ�
WH[W��SKLORVRSK\�DQG�GHWDLOV�RI�UHDOLVDWLRQ�RI�WKH�FRQFHSW¶V�
SUDFWLFDO�LPSOHPHQWDWLRQ��

��� ,1752'8&7,21

7KH� JUDSKLFDO� PXVLFDO� IRUP� UHSUHVHQWDWLRQ� KDV� D� ORQJ�
KLVWRU\��VWDUWLQJ�LQ�;,;�FHQWXU\�ZLWK�(ULF�6DWLH��ZKR�ZDV�
WKH�ILUVW�WR�FUHDWH�D�PXVLF�FRQWHQW��ZKLFK�JUDSKLFDOO\�UHS�
UHVHQWHG� VKDSHV� RI� D� QRQ�PXVLFDO� IRUP� LQ� D� WZR�GLPHQ�
VLRQDO� VSDFH��7KH�XVH�RI� DQ�DGGLWLRQDO�GLPHQVLRQ�VWDUWHG�
ZLWK�WKH�JHRPHWULF�WUDQVFULSWLRQ�RI�%DFK¶V�PXVLF�FRPSR�
VLWLRQV�GRQH�E\�<DQQLV�;HQDNLV��IROORZHG�E\�WKH�DSSHDU�
DQFH� RI� WKUHH�� DQG� IRXU�� GLPHQVLRQDO� UHSUHVHQWDWLRQV� RI�
KDUPRQLF�VWUXFWXUH�LQ�WKH�;;,�FHQWXU\�>����@��7KH�WHFKQLFDO�
SRVVLELOLWLHV�EURXJKW�ZLWK�WKH�YLUWXDO�UHDOLW\��95��KHDGVHWV��
DOORZHG� GLVWULEXWHG� �'� FRPSRVLWLRQDO� UHSUHVHQWDWLRQ� RI�
SDLQWLQJ��EHLQJ�H[SHULHQFHG�LQ�D�95�VSDFH�>����@��7KH�FRP�
ELQDWLRQ�RI�D�GLVWULEXWHG��'�FRPSRVLWLRQDO�UHSUHVHQWDWLRQ�

DORQJ�ZLWK�WKH�JUDSKLFDO�PXVLFDO�IRUP�HYROXWLRQ��OHDGV�XV�
WR�WKH�FUHDWLRQ�RI�D�YROXPHWULF�QRQ�OLQHDU�LQWHUDFWLYH�PXVLF�
FRPSRVLWLRQ��H[SHULHQFHG�DQG�FR�FUHDWHG�LQ�D�95�VSDFH��
7KH�ULVLQJ�LQWHUHVW�WR�WKH�YROXPRJUDSK\�LQ�PXVLF�YLGHRV�

SURGXFWLRQ�KDV�EHHQ�PHQWLRQHG�LQ�VFLHQWLILF�OLWHUDWXUH�>���
�@��ZKLFK�UHSRUWV�WKH�DXGLHQFH�H[SHFWDWLRQ�RI�LQWHUDFWLYLW\�
ZLWK� WKH� �'�REMHFWV� >�@��7KH� VDPH� GLUHFWLRQ� IROORZV� WKH�
GHILQLWLRQ�RI�0XVLFDO�;5��ZKLFK� LV� FKDUDFWHUL]HG�E\� WKH�
FRQGLWLRQV�� LQ� ZKLFK� PXVLFDO� HOHPHQWV� DUH� FRQWUROOHG�
WKURXJK�PDQLSXODWLRQV� RI� WKHLU� SURSHUWLHV�� VXFK� DV� SLWFK��
WLPEUH�RU�G\QDPLFV� >�@��:H�SURSRVH� WKH�PXVLF�DUFKLWHF�
WRQLF� PDQLSXODWLRQ� WKURXJK� VWDJHV� RI� WKH� IRUP� GHYHORS�
PHQW��PDSSHG�WR�D�YLVXDO�UHSUHVHQWDWLRQ�RI��'�REMHFWV�LQ�D�
95�VSDFH��ZKLFK�H[WHQGV�WKH�FXUUHQW�VWDWH�RI�WKH�DUW��7KH�
LQWHUDFWLRQ�ZLWK�WKHVH�HOHPHQWV�ZLWK�D�KDSWLF�IHHGEDFN��YL�
EUDWLRQ�RI�WKH�KDQG�WULJJHUV��DQG�LPSOLFDWLRQ�RI�WKH�SURSUL�
RFHSWLYH�IXQFWLRQ�WKURXJK�GLIIHUHQW�SRVLWLRQV�RI�WKH�PDS�
SLQJ�SRLQWV��ORZ�DQG�KLJK���HQJDJH�DOO�VHQVRU\�PRGDOLWLHV�
FXUUHQWO\�RIIHUHG�LQ�95�V\VWHPV��
7KH�QRQOLQHDULW\�RI�PXVLF�FRPSRVLWLRQ�DSSHDUHG�LQ� WKH�

;;� FHQWXU\� DQG�ZDV� FORVHO\� UHODWHG� WR� WKH� LQWHUDFWLYLW\��
VLQFH� LW�JDYH� WKH� VFRUH�SHUIRUPHU� D�SRVVLELOLW\� WR�FKRRVH�
PXVLF�HYHQWV�WR�IROORZ�GXULQJ�WKH�SHUIRUPDQFH��7KH�QRQ�
OLQHDULW\�RI�PXVLF�IRUP�LPSOLFLWO\�LQKHUHQW�WR�WKH�SRVWPRG�
HUQ�PXVLF� LV� UDWKHU� VHHQ� DV� D� QRQ�FHQWHUHG�PXVLF�PDWWHU�
GHYHORSPHQW�� DFKLHYHG�E\�D� VPDOO� YDULDWLRQ�RI�JUDGXDOO\�
DGGHG�UK\WKPR�PHORGLF�HOHPHQWV��DV�LQ�PLQLPDO�PXVLF�E\�
6WHYH�5HLFK��RU�LQ�D�JUDGXDO�DGGLWLRQ�RI�LQWHUYDOOLF�VWUXF�
WXUHV� HPEUDFHG� E\� VWURSKLF� IRUPV�� LQKHUHQW� WR� FRPSRVL�
WLRQV�E\�$UYR�3lUW�>�@��7KH�DEVHQFH�RI�PRYHPHQW�WRZDUGV�
FXOPLQDWLRQ�UHVXOWV�LQ�D�PXVLFDO�IRUP�EHLQJ�ZLWK�QRQ�KLHU�
DUFKLFDO� ORFDO�PLFUR�GHYHORSPHQW�� ZKLFK� FRUUHODWHV�ZLWK�
WKH�QRQ�KLHUDUFKLFDO�VWUXFWXUH�RI�UKL]RPH�LQWURGXFHG�E\�D�
SRVWPRGHUQ�SKLORVRSKHU�*LOOHV�'HOHX]H�>�@��,Q�RXU�SURMHFW��
ERWK�LQWHUSUHWDWLRQV�RI�QRQ�OLQHDULW\�DUH�HPSOR\HG��JLYLQJ�
WKH�XVHU�D�FKRLFH�RI�PXVLF�HYHQWV�WR�IROORZ��ZKLFK�DUH�HP�
EUDFHG�LQ�D�VWURSKLF�IRUP�ZLWK�D�VWDWLF�QRQ�FHQWHUHG�GHYHO�
RSPHQW��7KXV��WKH�SURMHFW�³2PHJD´�HPERGLHV�SRVWPRGHUQ�
IRUP�EHLQJ�LQ�DQ�LQWHUDFWLYH�ZD\�WKURXJK�D�QHZ�PHGLXP��
*LYHQ�WKH�DERYH��ZH�GHILQH�RI�WKH�FRQFHSW�³YROXPHWULF�

FRPSRVLWLRQ´� DV� D� SLHFH� RI� PXVLF�� WKH� FRQVWUXFWLYH� HOH�
PHQWV�RI�ZKLFK�DUH�GLVWULEXWHG�LQ�D��'�VSDFH�±�HLWKHU�SK\V�
LFDO�RU�YLUWXDO��DOORZLQJ� WKH�XVHU� WR� LQWHUDFW�ZLWK�HDFK�RI�
WKHVH�HOHPHQWV�LQ�D�OLQHDU�RU�QRQ�OLQHDU�PDQQHU��7KH�YROX�
PHWULF� PXVLF� FRPSRVLWLRQ� VKRXOG� EH� GLVWLQJXLVKHG� IURP�
95� VRXQG� QDYLJDWLRQ� V\VWHPV� >���� ��@� ZKHUH� VRXQG�
VRXUFHV�YLVXDOL]HG�LQ�D�IRUP�RI��'�REMHFWV�EDUH�QR�LQLWLDO�
FRPSRVHU�LQWHQWLRQ��

&RS\ULJKW���������$QQD�6KYHWV��6DPHU�'DUND]DQOL��7KLV�LV�DQ�RSHQ�DF�

FHVV�DUWLFOH�GLVWULEXWHG�XQGHU�WKH�WHUPV�RI�WKH�&UHDWLYH�&RPPRQV�$WWULE�

XWLRQ�����8QSRUWHG�/LFHQVH��ZKLFK�SHUPLWV�XQUHVWULFWHG�XVH��GLVWULEXWLRQ��

DQG�UHSURGXFWLRQ�LQ�DQ\�PHGLXP��SURYLGHG�WKH�RULJLQDO�DXWKRU�DQG�VRXUFH�

DUH�FUHGLWHG��
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�� 9,68$/�6758&785(�0$33,1*

7KH�LQVSLUDWLRQ�RI�WKH�FRPSRVLWLRQDO�VWUXFWXUH�VKDSH�LQ�D�
�'�VSDFH�FRPHV�IURP�D�VWHOODU�FRPSRVLWLRQ�RI�WKH�0HVVLHU�
���QHEXOD��DOVR�UHIHUUHG�DV�6ZDQ�1HEXOD�RU�2PHJD�1HEXOD��
IROORZLQJ�-RKQ�+HUVFKHO¶V�GUDZLQJ�PDGH�LQ������DQG������
UHVSHFWLYHO\��VKRZQ�LQ�)LJXUH�����7KH�SRLQWV�UHSUHVHQWLQJ�
LPSRUWDQW�PXVLF�IRUP�GHYHORSPHQW�VWDJHV�ZHUH�SODFHG�LQ�
WZR�SDUDOOHO�URZV��IROORZLQJ�YLVXDO�FRQILJXUDWLRQ�RI�WKH�UH�
YHUVHG� VKDSH� RI� WKH� ����� GUDZLQJ� >��@��ZLWK� UHDVRQDEOH�
PRGLILFDWLRQV�� WR�PDWFK� WKH� GXDO� FKRLFH� SULQFLSOH� RI� WKH�
PXVLF� FRPSRVLWLRQ�� 7KXV�� HDFK� RI� WKH� SDUDOOHO� URZV� UH�
FHLYHV� LWV� SURSHU� QDPH� DQG� FRORU� SDOHWWH�� ZKLFK� ZLOO� EH�
XVHG� IRU� VXUURXQGLQJ�VSDFH�FRORUL]DWLRQ��7KH�GUDZLQJ�RI�
WKH�QHEXOD�JLYHV�D�FOHDU�SDWK�IRU�SRLQWV�SODFHPHQWV��ZKLOH�
WKH�VFLHQWLILF�FRORUL]DWLRQ�RI�WKH�LPDJH�RI�WKH�QHEXOD�PDGH�
E\�+XEEOH��VHH�)LJXUH����LQVSLUHG�D�FRORU�SDOHWWH��VXPPD�
UL]HG�WR�D�FRPELQDWLRQ�RI�EOXH�DQG�UHG�VSHFWUD��
7KH�6ZDQ�SDWK�LV�UHSUHVHQWHG�ZLWK�WKH�VKDGHV�RI�D�EOXH�

FRORU�DQG�WKH�2PHJD�SDWK�XVHV�WKH�VKDGHV�RI�UHG��7KH�LQ�
WHQVLW\�RI�WKH�FRORU�VKDGH�FRUUHVSRQGV�WR�WKH�HYHQWV�RUGHU�
LQJ��ZKHUH�OLJKWHU�VKDGHV�DUH�XVHG�LQ�WKH�EHJLQQLQJ�RI�WKH�
SLHFH�DQG�WKH�FRORU�LQWHQVLW\�LQFUHDVH�UHIOHFWV�WKH�VWDJHV�RI�
WKH�PXVLF�PDWWHU�GHYHORSPHQW��7KH�95�PDSSLQJ�RI�ERWK�
SDWKV�LV�SUHVHQWHG�LQ�)LJXUH����

D� ����������������������������������������E��
)LJXUH����-RKQ�+HUVFKHO¶V�GUDZLQJV�RI�0HVVLHU����QHEXOD�
D� WKH�GUDZLQJ�PDGH�LQ������DQG�UHIHUUHG�E\�+HUVFKHO�DV
³6ZDQ�1HEXOD´��E��WKH�GUDZLQJ�IURP������DQG�UHIHUUHG�DV
³2PHJD�1HEXOD´��3LFWXUHV�DGDSWHG�IURP�>��@�

)LJXUH� ��� +XEEOH� LPDJH� RI�0HVVLHU� ��� QHEXOD�� 3LFWXUHV�
DGDSWHG�IURP�>��@��

)LJXUH����95� VWUXFWXUH�PDSSLQJ� LQ� WZR�SDUDOOHO� SDWKV� ±�
6ZDQ�SDWK��LQ�WKH�VKDGHV�RI�EOXH��DQG�2PHJD�SDWK��LQ�WKH�
VKDGHV�RI�UHG���
7KH�PHGLD�PDWHULDOV� RI� WKH� FXUUHQW� SURMHFW� DUH� DYDLODEOH�
RQOLQH�>��@��

�� &20326,7,21�3+,/2623+<

7KH�VHPDQWLFV�RI�FKRVHQ�FRORUV�UHIOHFWV�WKH�FRPSRVLWLRQDO�
SKLORVRSK\��H[SUHVVLQJ�D�GXDOLW\�RI�H[LVWHQFH�WKURXJK�WKH�
RSSRVLWH� EHJLQQLQJV�� XWRSLDQ� WUDQVFHQGHQFH�� PHWDSKRUL�
FDOO\�UHODWHG�WR�WKH�LPDJH�RI�D�EHDXWLIXO�FHOHVWLDO�ELUG�VZDQ��
DQG�G\VWRSLDQ�IDWDOLW\��UHODWHG�WR� WKH�RPHJD�V\PERO���WKH�
ODVW�OHWWHU�RI�D�*UHHN�DOSKDEHW��FRPPRQO\�DVVRFLDWHG�ZLWK�
DSRFDO\SWLF�PHDQLQJV��
���7KH�GXDOLW\�RI� H[LVWHQFH� LV� UHDOL]HG�QRW� RQO\�E\� YLVXDO�
PHDQV� ±� WKH� FKDQJH� RI� D� IXQGDPHQWDO� WRQH�� D[HG� WR� WKH�
FRPPRQ�WRQH�RI�D�WKLUG��H[SUHVVHV�WKH�VDPH�LGHD�E\�PHDQV�
RI�PXVLF�PDWWHU� GHYHORSPHQW��7KH� FKDQJH�RI� WKH� IXQGD�
PHQWDO� UHSUHVHQWV� WKH� PDLQ� KDUPRQLF� VLJQDWXUH� IRU� ERWK�
SLHFHV��ZKLFK�PDNHV�SRVVLEOH�WKH�PXWXDO�H[FKDQJH�RI�WKH�
PXVLF�IRUP�GHYHORSPHQW�VWDJHV��
���7KH�VLPLODU�FKDQJH�RI�WKH�IXQGDPHQWDO��D[HG�WR�WKH�FRP�
PRQ�WRQH�RI�D�WKLUG��ZDV�XVHG�E\�-RKQ�7DYHQHU�LQ�KLV�)X�
QHUDO�&DQWLFOH�WR�H[SUHVV�WKH�WUDQVFHQGHQFH�IURP�WKH�WHU�
UHVWULDO�ZRUOG��HPERGLHG�LQ�D�GXR��SHUIRUPLQJ�D�UHOLJLRXV�
URXWLQH�PHORG\� LQ�)�GXU�� WR� WKH� FHOHVWLDO�ZRUOG��ZLWK� WKH�
FKRLU�VLQJLQJ�PXFK�FRPSOH[�PXVLF�PDWWHU��LQ�WHUPV�RI�KDU�
PRQLF� RUJDQL]DWLRQ�� PDUNHG� E\� WKH� WRQDOLW\� VKLIW� WR� ILV�
PROO�±�D�WRQDOLW\�RI�WKH�FRPPRQ�WKLUG�ZLWK�)�GXU��7KH�XVH�
RI�QDWXUDO�GRPLQDQWV�DQG�VHYHQWK�FKRUGV�LQ�D�FKRUDO�SDUW��
DORQJ�ZLWK�D�SHUSHWXDO�PLFUR�FKDQJH�RI�KDUPRQLF�SDWWHUQV��
FUHDWHV�QRQ�FHQWHUHG�PXVLF�PDWWHU�GHYHORSPHQW��SHUFHLYHG�
DV� HQGOHVV�� HWHUQDO� VWDWH� >��@�� 6LPLODU� WR� -RKQ� 7DYHQHU¶V�
FRPSRVLWLRQ��D�FRQVWDQW�FKDQJH�RI�KDUPRQLF�SDWWHUQV��HP�
EUDFHG�E\�WKH�FRPPRQ�KDUPRQLF�VLJQDWXUH��DOORZV�FUHDWLQJ�
IRUP�VWDWH�SHUFHSWLRQ�RI�ERWK�SLHFHV��

�� 086,&�6758&785(

7KH�KDUPRQLF�ODQJXDJH�RI�WKH�SURMHFW�LV�FRPSOH[�DQG�DOW�
KRXJK�WKH�SLHFHV�FRQWDLQ�WULDGLF�VWUXFWXUHV��WKHUH�LV�QR�FHQ�
WUDO� WRQDOLW\� WR� EH� GHILQHG�� 7KH� PXVLF� PDWWHU� IROORZV� D�
PXOWL�FHQWHU�WRQDO�RUJDQL]DWLRQ��ZKHQ�LQVWHDG�RI�RQH�WRQDO�
LW\��D�FOXVWHU�RI�WRQDOLWLHV�DSSHDUV�DQG�WKH�UHODWLRQ�EHWZHHQ�
WZR�QHLJKERULQJ�FKRUGV�GHILQHV�WKH�WRQDO�FHQWHU�DW�D�JLYHQ�
SRLQW�RI�WLPH��7KH�PXOWL�FHQWHU�WRQDO�RUJDQL]DWLRQ�PD\�EH�
FRQVLGHUHG�DV�D�QDWXUDO�SDWK�RI�KDUPRQLF�GHYHORSPHQW�DIWHU�
ODWH� URPDQWLVP� ZLWK�:DJQHULDQ� HQKDUPRQLF� DQG� HOOLSWLF�
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FKDLQV�DQG�WRQDOLW\�GLVVHPLQDWLRQ��ZKLFK�ZDV�SXVKHG�WR�WKH�
OLPLWV�ZLWK�DWRQDO�WKHRU\��+RZHYHU��VLQFH�SRVWPRGHUQLVP�
VHHNV�WR�UHVWRUH�WKH�FRQVWUXFWLYH�HOHPHQWV�RI�WKH�SDVW�ZLWKLQ�
D�QHZ�FRQWH[W�>��@��D�FOXVWHU�RI�WRQDOLWLHV�ZLWK�SUHVHUYHG�
WULDGLF�VWUXFWXUHV�VHHPV�WR�EH�D�YLDEOH�DOWHUQDWLYH�WR�WKH�WR�
QDOLW\�DQQLKLODWLRQ��
7KH�VWUXFWXUH�RI�ERWK�SLHFHV�KHDYLO\�UHOLHV�RQ�KDUPRQLF�

GHYHORSPHQW��%RWK�SLHFHV�DUH�VWDUWLQJ�ZLWK�WKH�LQWHUYDO�RI�
D�PLQRU�WKLUG��ZKLOH�WKH�UHODWLRQ�RI�SULPDU\�WRQDOLWLHV�IXQ�
GDPHQWDOV�LV�RI�D�PDMRU�WKLUG��F�IRU�6ZDQ�DQG�H�IRU�2PHJD���
7KH�PLQRU�PDMRU�GXDOLW\�RI� WKH� WKLUG�GULYHV� WKH�GHYHORS�
PHQW�RI�ERWK�SLHFHV�LQ�PDQ\�FRQILJXUDWLRQV�VXFK�DV��

�� ,QWHUYDOOLF�VXFFHVVLRQ�RI�PLQRU�DQG�PDMRU�WKLUGV
LQ�2PHJD�SDWK�

�� 0DMRU�DQG�PLQRU�WKLUG�LQ�WKH�VWUXFWXUH�RI�WKH�WULDG
ZLWK�WKH�VDPH�IXQGDPHQWDO��ZKLFK�DGGV�G\VWRSLDQ
GUDPDWLVP�LQ�ERWK�SDWKV�

�� &RPPRQ�WKLUG��ZKLFK�SOD\V�WKH�UROH�RI�HLWKHU�PL�
QRU�RU�PDMRU�WKLUG��GHSHQGLQJ�RQ�D�FKDQJLQJ�IXQ�
GDPHQWDO� ±� D� KDUPRQLF� HTXLYDOHQFH� SDWWHUQ� RI
ERWK�SLHFHV��ZKLFK�H[SUHVVHV�WKH�H[DOWDWLRQ�RI�WKH
XQLYHUVDO�EHDXW\�ZLWK�WKH�XQHVFDSDEOH�ILQDOLW\�RI
H[LVWHQFH�

7KH�IRUP�RI�HDFK�SLHFH�PD\�EH�GHILQHG�DV�D�VWURSKLF�IRUP�
ZLWK� YDULDWLRQV� DQG� FDQ� EH� UHSUHVHQWHG� DOSKDEHWLFDOO\� DV�
IROORZV��

6ZDQ�����$�±�$��±�$��%�±�$��
2PHJD��$�±�$��±�$��%�±�$��%��±�$��

7KH�SULPDU\�WRQDOLW\�RI�HDFK�VWURSKH�UHDFWV�WR�WKH�LQWURGXF�
WLRQ�RI�D�%�HOHPHQW�E\�D�VHPL�WRQH�GHVFHQW��

6ZDQ�����F�±�F�±�K�±�F�
2PHJD��H�±�H�±�HV�±�HV�±�H�

7KLV� WRQDO�VWUXFWXUH� UHVHPEODQFH�FUHDWHV�DQRWKHU� OHYHO�RI�
FRQQHFWLRQ�EHWZHHQ�WZR�SLHFHV��/HW¶V�QRZ�DQDO\]H�WKH�KDU�
PRQLF�GHYHORSPHQW�RI�HDFK�SLHFH�VHSDUDWHO\��
���6ZDQ��7KH�SULPDU\�WRQDOLW\��ZKLFK�FUHDWHV�D�JOREDO�VWUXF�
WXUH��LV�IROORZHG�E\�PXOWLSOH�FKDQJHV�ZLWKLQ�WKH�FOXVWHU�RI�
WRQDOLWLHV�IRU�D�JLYHQ�VWURSKH�DQG�WKH�UHODWLRQ�EHWZHHQ�WZR�
QHLJKERULQJ�WRQDOLWLHV�PD\�EH�H[SUHVVHG�DOSKDEHWLFDOO\�XV�
LQJ� WKH� IROORZLQJ� DOSKDEHWLFDO� GHVLJQDWLRQ� DQG� D� FRORU�
VFKHPH��
�� A��PLQRU�WRQLF�±�'RULDQ�PLQRU�9,�UHODWLRQ��H[���F�

PROO�±�D�PROO��
�� B��QDWXUDO�GRPLQDQW�±�PLQRU� WRQLF�UHODWLRQ��H[���D�

PROO�±�G�PROO��
�� C��FKRUGV�ZLWK�D�FRPPRQ�WKLUG��H[���G�PROO�±�'HV�

GXU��
�� D��FKRUGV�ZLWK�D�FRPPRQ�IXQGDPHQWDO��H[���F�PROO

± &�GXU��
�� E��PLQRU� WRQLF�±�GRXEOH�GRPLQDQW� UHODWLRQ��H[���F�

PROO�±�'�GXU��
�� F��PLQRU�WRQLF�±�PLQRU�9,�UHODWLRQ��H[���H�PROO�±�F�

PROO��
�� G��PDMRU�WRQLF�±�IODW�PDMRU�,,,�UHODWLRQ��H[���&�GXU�±

(V�GXU��

�� H��PLQRU�WRQLF�±�1HDSROLWDQ�PLQRU�,,�UHODWLRQ��H[��
F�PROO�±�FLV�PROO��

�� I��SDUDOOHO�WRQDOLWLHV��H[���&�GXU�±�D�PROO��
7KH�FRORUV�FKRVHQ�WR�PDUN�WKH�FKRUG�UHODWLRQV�GHVFULEH�D

GHJUHH�RI�D�PDMRU¶V�³KHDW´��WKH�UHODWLRQV�EHWZHHQ�WZR�PL�
QRU�WULDGV�DUH�PDUNHG�E\�D�FROG�SDOHWWH�RI�EOXH�DQG�JUHHQ�
ZLWK�WKHLU�FRPELQDWLRQ��A� B� F� H���ZKLOH�WKH�SUHVHQFH�RI�
PDMRU�WULDGV�DGGV�UHG�VKDGHV�WR�WKH�SDOHWWH��C� D� E� G��I���
7KH�FRORU�DOORZV�WR�FUHDWH�D�FRUUHVSRQGHQFH�EHWZHHQ�WZR�
SLHFHV��ZKLOH�DOSKDEHWLFDO�UHSUHVHQWDWLRQ�UHIOHFWV�WKH�RUGHU�
RI� WKH�UHODWLRQ�DSSHDUDQFH� LQ�D�VSHFLILF�SLHFH��8VLQJ� WKLV�
UHODWLRQV� VFKHPH�� OHW� XV�EXLOG� WKH� KDUPRQLF� VWUXFWXUH� IRU�
WKH�6ZDQ�SLHFH��

�VW�VWURSKH�� A�±�B�±�C�±�C�
�QG�VWURSKH�� D�±�C�±�E�±�D�±�F�±�C ±�C ±�C�
�UG�VWURSKH�� D�±�C�±�D�±�G�±�C�±�C�±�D�±�H�±�C�±�D�
�WK�VWURSKH�� A�±�B�±�C�±�I�±�F�±�B�

7KH�K\EULG�YLVXDOL]DWLRQ�RI�WKH�KDUPRQLF�GHYHORSPHQW�LQ�
KHUHQW�WR�WKH�6ZDQ�SLHFH�UHYHDOV�WKH�ORJLF�RI�WKH�QHZ�KDU�
PRQLF�UHODWLRQV�DGGLWLRQ��$IWHU�WKH�H[SRVLWLRQ�RI�WKH�WKUHH�
ILUVW�UHODWLRQV�LQ�WKH��VW�VWURSKH��A��B��C���ZKLFK�FUHDWHV�WKH�
DUFK�ZLWK�WKH��WK�VWURSKH��QHZ�UHODWLRQV�DUH�LQWURGXFHG�YLD�
DOWHUQDWLRQ�ZLWK�WKH�PDLQ�KDUPRQLF�VLJQDWXUH��C��DW�ILUVW�LQ�
D�VLQJXODU�PRGH��D��E��LQ�WKH��QG�VWURSKH��WKHQ��EHLQJ�FRX�
SOHG�ZLWK�WKH�FRPPRQ�IXQGDPHQWDO�UHODWLRQ��D��LQ�D�PLG�
GOH�RI�WKH��QG�VWURSKH��D�±�F���DQG�WKH��UG�VWURSKH��D�±�G��
D�±�H���:H�FDQ�VHH�WKDW�WKH�FRPPRQ�IXQGDPHQWDO�UHODWLRQ�
�D� H[SDQGV�VWDUWLQJ�IURP�LWV�DSSHDUDQFH�LQ�WKH��QG�VWURSKH�
LQYDGLQJ� WKH�KDUPRQLF�VSDFH�RI� WKH��UG�VWURSKH��7KH�KDU�
PRQLF�GHYHORSPHQW�RI�WKH��UG�VWURSKH�LV�VWUXFWXUDOO\�FORVH
WR�WKH�KDUPRQLRXV�FRQFHQWULF�FLUFOHV�IRUP��D�±�C����C�±�D�
ZLWK�WKH�PDLQ�KDUPRQLF�VLJQDWXUH�UHODWLRQ�LQ�WKH�FHQWHU��C
± C���LI�QHZ�UHODWLRQV�G DQG�H�DUH�FRQVLGHUHG�DV�YDULDWLRQV
RI�D��ZKLFK�SUHFHGHV�WKHLU�DSSHDUDQFH��)LQDOO\��WKH�SDUDOOHO�
WRQDOLWLHV�UHODWLRQ��I��LV�LQWURGXFHG�LQ�WKH�ODVW��WK�VWURSKH���
���:H�DOVR�PD\�REVHUYH�WKH�LQFUHDVH�RI�WKH�KDUPRQLF�LQWHQ�
VLW\�WURXJK�D�SDVVDJH�IURP�D�'RULDQ�PLQRU�9,��A��DQG�QDW�
XUDO�GRPLQDQW��B��UHODWLRQV�WR�WKH�OHVV�UHODWHG�FKRUGV�ZLWK�
D�FRPPRQ�WKLUG��C��DOUHDG\�LQ�WKH��VW�VWURSKH��7KH��QG�VWUR�
SKH�� DORQJ�ZLWK� FORVH� GRXEOH� GRPLQDQW� UHODWLRQ� �E�� DQG�
OHVV�FORVH�UHODWLRQ�RI�FKRUGV�ZLWK�D�FRPPRQ�IXQGDPHQWDO�
�D���FRQWDLQV�YHU\�GLVWDQW�LQWHQVH�KDUPRQLF�UHODWLRQ�RI�WKH�
PLQRU�9,��F���,Q�WKH��UG�VWURSKH��WKH�KDUPRQLF�LQWHQVLW\�LQ�
FUHDVHV�ZLWK�WKH�IODW�PDMRU�,,,�UHODWLRQ�DSSHDUDQFH��G���WKH�
RQO\�PDMRU�PDMRU� UHODWLRQ� RI� WKH� SLHFH�� ZKLFK� LV� IXUWKHU�
QHXWUDOLVHG�E\�D�PLQRU�WRQLF�±�1HDSROLWDQ�PLQRU�,,�UHODWLRQ�
�H���)LQDOO\��WKH��WK�VWURSKH�EULQJV�WKH�KDUPRQLF�LQWHQVLW\�
GLVFKDUJH�ZLWK�YHU\�FORVH�SDUDOOHO�WRQDOLWLHV��I��DQG�QDWXUDO�
GRPLQDQW��B��UHODWLRQV��$�FHUWDLQ�OHYHO�RI�LQWHQVLW\�UHPDLQV�
ZLWK�WKH�'RULDQ�PLQRU�9,��A���FKRUGV�ZLWK�D�FRPPRQ�WKLUG�
�C� DQG�PLQRU�9,��F��UHODWLRQV�WR�ILQLVK�WKH�SLHFH�

([SORLWLQJ� WKH�VDPH�FRORU�VFKHPH�� OHW¶V�YLVXDOL]H� WKH
OLVW� RI� WRQDOLWLHV�� ZKLFK� DSSHDUHG� ZLWKLQ� GHVFULEHG� UHOD�
WLRQV��

�VWV���F�D_D�G_G�'HV_'HV�G�
�QGV���F�&_&�FLV_GHV�(V_(V�HV_GLV�K_K�%_%�K_K�%�
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�UGV���K�+_&HV�F_F�&_&�(V_(V�H_H�(V_(V�HV_HV�H_H�(V_(V�HV�
�WKV���F�D_D�G_G�'HV_'HV�E_E�G_G�D�

���7KH�PLJUDWLRQ�RI�WKH�WRQDOLWLHV�ZLWKLQ�FRPPRQ�WKLUG�UH�
ODWLRQ��C��UHYHDOV�PLQRU�VHFRQG�PRYHPHQWV�LQ�GRZQZDUG�
�G�FLV��DQG�XSZDUG��K�F��GLUHFWLRQV��EHLQJ�LQ�WKH�UDQJH�RI�
WKH�DQFLHQW�SDVVXV�GXULXVFXOXV�PHORGLF�SDWWHUQ��ZKLFK�H[�
SUHVVHV�LQWHQVH�GUDPDWLVP��7KH�PLJUDWLRQ�LV�ILQLVKHG�E\�D�
PDMRU�VHFRQG�GRZQZDUGV�PRYHPHQW��H�G���UHWXUQLQJ�WR�WKH�
LQLWLDO�SRLQW��G���ZKLFK�FRUUHODWHV�ZLWK�WKH�H[LVWHQWLDO�ILQDO�
LW\�� 7KH� FRPPRQ� IXQGDPHQWDO� UHODWLRQ� �D��� ZKLFK� DXJ�
PHQWV�LWV�SUHVHQFH�LQ�WKH��QG�DQG��UG�VWURSKHV��DOVR�WHQGV�WR�
H[SDQG�LWV�UHJLRQ�RI�WRQDOLWLHV�FRYHUDJH��F�HV�K�F�HV���7KH�
'RULDQ�PLQRU�9,� �A�� DQG�QDWXUDO� GRPLQDQW� �B�� UHODWLRQV�
UHPDLQ�WLJKWO\�ERXQG�WR�WKHLU�WRQDOLWLHV��F�D��D�G��G�D���DGG�
LQJ�VWDELOLW\�WR�WKH�FRQVWDQWO\�FKDQJLQJ�KDUPRQLF�SDWWHUQV��
���$ORQJ�ZLWK� WKH� WRQDO� UHODWLRQV�� WKH�PHDQV�RI�KDUPRQLF�
H[SUHVVLRQ� FRPSULVH� WKH� VWUXFWXUH� RI� FKRUGV� ZLWK� DGGL�
WLRQDO�WRQHV�DQG�WKHLU�DOWHUDWLRQV��7KXV��D�VKDUS�IRXUWK�UHJ�
XODUO\�DSSHDUV�ZLWKLQ�WKH�FRPPRQ�WKLUG�UHODWLRQ�RQ�D�IHHEOH�
WLPH��DGGLQJ�WR�WKH�PHORGLF�GHYHORSPHQW��ZKLFK�LV�PRVWO\�
GUDZQ�E\�D�KDUPRQLF�IORZ��0DMRU�VHYHQWK�ZLWKLQ�D�PLQRU�
VHYHQWK�FKRUG�DXJPHQWV�D�GUDPDWLF�HIIHFW�RI�H[LVWHQWLDO�IL�
QDOLW\�� ZKLOH� PDMRU�PLQRU� WKLUG� LQVLGH� WKH� VDPH� FKRUG�
VWUXFWXUH�H[SUHVVHV�WKH�GXDOLW\�RI�H[LVWHQFH��
���2PHJD�� /HW¶V� GHILQH� DQ� DOSKDEHWLFDO� RUGHU�RI� WKH� UHOD�
WLRQV� DSSHDUDQFH� LQ� WKH� 2PHJD� SLHFH�� XVLQJ� D� FRPPRQ�
FRORU�SDOHWWH�ZLWK�WKH�FRORUV�FKRLFH�ORJLF�GHVFULEHG�HDUOLHU��
�� A��FKRUGV�ZLWK�D�FRPPRQ�IXQGDPHQWDO��H[���F�PROO

± &�GXU��
�� B��SDUDOOHO�WRQDOLWLHV��H[���&�GXU�±�D�PROO��
�� C��WULWRQH�UHODWLRQ�EHWZHHQ���PLQRU�WULDGV��H[���ILV�

PROO�±�F�PROO��
�� D��FKRUGV�ZLWK�D�FRPPRQ�WKLUG��H[���G�PROO�±�'HV�

GXU��
�� E��PLQRU�WRQLF�±�'RULDQ�PDMRU�9,�UHODWLRQ��H[���HV�

PROO�±�&�GXU��
�� F�� WULWRQH�UHODWLRQ�EHWZHHQ�PDMRU�DQG�PLQRU� WULDGV

�H[���)LV�PROO�±�F�PROO��
�� G��PLQRU�WRQLF�±�PLQRU�9,�UHODWLRQ��H[���H�PROO�±�F�

PROO��
�� H��PLQRU�VHFRQG�UHODWLRQ�EHWZHHQ�WZR�PLQRU�FKRUGV

�H[���FLV�PROO�±�F�PROO��
�� I��PDMRU�WRQLF�±�IODW�9,�PLQRU�UHODWLRQ��H[���&�GXU�±

DV�PROO��
��� J��PDMRU�WRQLF�±�IODW�9,�PDMRU�UHODWLRQ��H[���&�GXU�±

$V�GXU��
��� K��PLQRU�WRQLF�±�'RULDQ�PLQRU�9,�UHODWLRQ��H[���F�

PROO�±�D�PROO��

/HW¶V�EXLOG�WKH�KDUPRQLF�VFKHPH�RI�2PHJD�SLHFH�GHYHORS�
PHQW�XVLQJ�GHVFULEHG�IRUPDOLVP��

�VW�VWURSKH�� A�±�A�±�B�±�C�±�D�
�QG�VWURSKH�� A�±�A�±�E�±�A�±�F�±�D�±�B�±�D ±�A�±�G�
�UG�VWURSKH�� A�±�A�±�B�±�H�±�A�±�I�±�D�±�D ±�D�
�WK�VWURSKH�� A�±�A�± E�±�A ± J�±�I ± K ±�D�±�D ±�D�
�WK�VWURSKH�� A�±�A�± A�±�H

7KH�FRPPRQ�IXQGDPHQWDO�UHODWLRQ��A��VWDELOL]HV�WKH�G\QD�
PLVP�RI�WKH�UHODWLRQV�FKDQJH��UHWXUQLQJ�DW�WKH�EHJLQQLQJ�RI�
HDFK�VWURSKH��,W�DOVR�WHQGV�WR�SUHFHGH�WKH�LQWURGXFWLRQ�RI�D�
QHZ�UHODWLRQ���A�±�B�LQ�WKH��VW�VWURSKH��A�±�E�DORQJ�ZLWK A�
± F�DQG�A�±�G�LQ�WKH��QG�VWURSKH��A�±�I�LQ�WKH��UG�VWURSKH�
DQG�A ± J�LQ�WKH��WK�VWURSKH��9HU\�GLVWDQW�UHODWLRQV�RI�PLQRU
WULDGV�±�RI�D�WULWRQH��C��DQG�RI�D�PLQRU�VHFRQG��H���DUH�SUH�
FHGHG�E\�D�FORVH�UHODWLRQ�RI�SDUDOOHO�WRQDOLWLHV��B��LQ�WKH��VW
DQG�WKH��UG�VWURSKHV�UHVSHFWLYHO\��FUHDWLQJ�UHOD[DWLRQ�RI�D
KDUPRQLF�GHQVLW\�MXVW�EHIRUH�LWV�LPPHGLDWH�FRQFHQWUDWLRQ�
7KH� FRPPRQ� WKLUG� UHODWLRQ� �D�� JUDGXDOO\� LQFUHDVHV� LWV
SUHVHQFH�WKURXJK�WKH�SLHFH��EHLQJ�UHSODFHG�E\�D�YHU\�GLV�
WDQW�DQG�KDUPRQLFDOO\�GHQVH�PLQRU�VHFRQG�UHODWLRQ��H��LQ
WKH�ODVW��WK�VWURSKH���,W�LV�TXLWH�UHPDUNDEOH�WKDW�WKH�ODVW�QHZ
UHODWLRQ�LQWURGXFHG�LQ�WKH�2PHJD�SLHFH��K��LV�WKH�YHU\�ILUVW
UHODWLRQ�WKDW�DSSHDUHG�LQ�WKH�6ZDQ�SLHFH��LW�LV�DOVR�DSSHDUV
FORVH�WR�WKH�JROGHQ�UDWLR�]RQH��7KLV�HYHQW�LV�SUHFHGHG�E\
WKH�RQO\�PDMRU�PDMRU�UHODWLRQ�RI�WKH�2PHJD�SLHFH��J���UHS�
UHVHQWLQJ�D�IODW�PDMRU�UHODWLRQ��VLPLODU�WR�WKH�IODW�PDMRU�UH�
ODWLRQ�±�DOVR�D�XQLTXH�PDMRU�PDMRU�UHODWLRQ�LQ�WKH�KDUPRQLF
VWUXFWXUH� RI� WKH� 6ZDQ� SLHFH�� 7KH� GLIIHUHQFH� OLHV� LQ� WKH
WKLUG¶V�GLUHFWLRQ�±�WKH�6ZDQ�SLHFH�FRQWDLQV�DQ�XSZDUG�IODW
UHODWLRQ� �IODW�PDMRU� ,,,��� ZKLOH�2PHJD� FRQWDLQV� D� GRZQ�
ZDUG�IODW�UHODWLRQ��IODW�PDMRU�9,���UHODWHG�WR�D�PDMRU�WRQLF�
7KLV�FUHDWHV�D�FRPSOHPHQWDU\�UHODWLRQ�EHWZHHQ�WZR�SLHFHV�
DV� D� UHIOHFWLRQ� RI� WKH� XWRSLDQ� �XSZDUGV�� DQG� G\VWRSLDQ
�GRZQZDUGV��EHJLQQLQJV�
���/HW¶V�QRZ�YLVXDOL]H�WKH�OLVW�RI�WRQDOLWLHV��ZKLFK�DSSHDUHG�
LQ�WKH�2PHJD�SLHFH�ZLWKLQ�GHVFULEHG�UHODWLRQV��

�VWV���H�(_H�(_(�FLV_FLV�J_J�*HV�
�QGV���H�(_H�(_(�J_J�*_*�FLV_FLV�&_&�H_H�(V_(V�HV_HV�J_�
�UGV���HV�(V_HV�(V_(V�J_J�JHV_JHV�*HV_)LV�G_G�'HV_'HV�G_G�'HV_�
�WKV���HV�(V_HV�(V_(V�JHV_JHV�*HV_*HV�'_'�E_E�FLV_FLV�&_&�FLV_FLV�&_�
�WKV���H�(_H�(_(�H_H�HV_�

7KH�WRQDOLWLHV�PRYHPHQW�ZLWKLQ�WKH�FRPPRQ�WKLUG�UHODWLRQ�
LV�VWDUWHG�ZLWK�D�GRZQZDUG�MXPS�WR�D�WULWRQH��J�FLV���WKHQ�
XSZDUG�SDVV�WR�D�PLQRU�WKLUG��FLV�H��DQG�JUDGXDO�GHVFHQW�WR�
WKH�WULWRQH¶V�EDVH�WRQH��H�G�FLV���7KH�WRQDOLWLHV�PRYHPHQW�
ZLWKLQ� WKLV� UHODWLRQ� LV� PXFK� PRUH� GUDPDWLF�� WKDQ� LQ� WKH�
6ZDQ� SLHFH�� ZKHUH� WKH� PRYHPHQWV� RQ� VPDOO� LQWHUYDOV�
ZLWKLQ�D�UDQJH�RI�D�SHUIHFW�IRXUWK��K�H��WRRN�SODFH��$�GLV�
VRQDQW� WULWRQH� LQWHUYDO�� VXGGHQO\� WDNHQ� E\� D� GRZQZDUG�
PRYHPHQW��WKH�DWWHPSW�WR�UDLVH�RQ�WKH�LQWHUYDO�RI�D�PLQRU�
WKLUG�DQG�D�IDWDO�GHVFHQW�WR�WKH�WULWRQH�MXPS¶V�KROH�FUHDWHV�
G\VWRSLDQ�DVVRFLDWLRQV��7KH�WRQDOLWLHV�FRYHUDJH�ZLWKLQ�WKH�
FKRUGV�ZLWK�D�FRPPRQ�IXQGDPHQWDO�LV�VLPLODU�WR�WKH�WRQDO�
LWLHV�PRYHPHQW�ZLWKLQ�WKH�VDPH�UHODWLRQ�LQ�WKH�6ZDQ�SLHFH�
DQG�GR�QRW�VXUSDVV�WKH�LQWHUYDO�RI�D�PDMRU�WKLUG��H�J�JHV�
HV�JHV�H���+RZHYHU�� LQVWHDG�RI� UDLVLQJ�DERYH� WKH� VWDUWLQJ�
WRQDOLW\��WKH�WRQDO�PRYHPHQW�LQ�WKH�2PHJD�SLHFH�UHWXUQV�WR�
LWV�LQLWLDO�SRLQW��
���7KH�PHDQV�RI�KDUPRQLF�H[SUHVVLRQ�LQ�WKH�2PHJD�SLHFH�
DOVR�FRPSULVH�WKH�XVH�RI�DGGLWLRQDO�FKRUG�WRQHV�ZLWK�DOWHU�
DWLRQV��7KH�VKDUS�IRXUWK�DORQJ�ZLWK�WKH�PDMRU�PLQRU�WKLUG�
ZLWKLQ�WKH�VDPH�FKRUG�VWUXFWXUH�DUH�DOVR�XVHG�LQ�WKH�2PHJD�
SLHFH�WR�H[SUHVV�WKH�VLPLODU�PHDQLQJ�DV�LQ�WKH�6ZDQ�SLHFH��
8QOLNH� WKH� 6ZDQ�SLHFH�� WKH� DOWHUQDWLRQ�RI� WKH�PLQRU� DQG�
PDMRU�VHYHQWK�ZLWKLQ� WKH�PDMRU�VHYHQWK�FKRUG� LV�XVHG� WR�
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DGG� KDUPRQLF� GHQVLW\� DQG� WKH� G\QDPLVP� RI� D� GRPLQDQW�
VRXQGLQJ�� ,W� LV�DOVR� VKRXOG�EH�QRWHG�� WKDW�HLWKHU� UHVROYHG�
GLUHFWO\�RU�YLD�HOOLSVLV�GRPLQDQWV�DGG�GUDPDWLVP�DQG�LQVWD�
ELOLW\�WR�WKH�ZKROH�SLHFH��FRPSDUHG�WR�D�PRUH�VWDWLF�6ZDQ�
SLHFH��)LQDOO\��WKH�UHODWLRQ�RI�VWDELOLW\�ZLWKLQ�WZR�SLHFHV�LV�
VXSSRUWHG� E\� D� UK\WKPLF� RUJDQL]DWLRQ�� 7KH� VDPH�PHWULF�
VWUXFWXUH�ZDV�XVHG�IRU�ERWK�SLHFHV�ZLWK�WZLFH�PRUH�DJLWD�
WLRQ�LQ�2PHJD������ESP��FRPSDUHG�WR�6ZDQ�����ESP���

�� ,17(5$&7,21�$1'�*(6785$/�&21752/

7KH�LQWHUDFWLYH�DVSHFW�LQ�WKH�FRQWH[W�RI�WKH�SURFHVVXDO�DUW�
UHTXLUHV�D�FOHDU�LQGLFDWLRQ�RI�WKH�HOHPHQWV�WKDW�PD\�EH�WULJ�
JHUHG�DW�D�JLYHQ�PRPHQW�RI�WLPH��,Q�RXU�SURMHFW�ZH�ZUDS�
WKH� SRWHQWLDO� SRLQWV� WR� WULJJHU� LQVLGH� VHPL�WUDQVSDUHQW�
VSKHUHV��ZKLFK�JUDGXDOO\�VKULQN�XQWLO�WKH�H[DFW�PRPHQW�RI�
LQWHUDFWLRQ�� UHTXHVWLQJ� WKH� XVHU� WR� GHFLGH� ZKLFK� DXGLR�
HYHQW�ZLOO�EH�DFWLYDWHG��VHH�)LJXUH�����6LQFH�WKH�VSKHUH�LV�
ERXQG�WR�WKH�SRLQW�DQG�LW�PLJKW�JR�RIIVHW�WKH�XVHU¶V�ILHOG�RI�
YLHZ�� ZH� LQWHJUDWH� DQ� DGGLWLRQDO� LQGLFDWRU� V\QFKURQL]HG�
ZLWK�WKH�VSKHUH�PRYHPHQW��ZKLFK�VWD\V�LQ�WKH�XVHU¶V�ILHOG�
RI�YLHZ�DW�DOO�WLPHV��7KLV�VROXWLRQ�QRW�RQO\�KHOSV�WR�PDLQ�
WDLQ�WKH�RUGHU�RI�LQWHUDFWLRQ��EXW�DOVR�JXDUDQWLHV�WKH�FRQWL�
QXLW\�RI�SHUIRUPDQFH�DQG�LQWHJULW\�RI�WKH�PXVLF�SLHFH��

D� �E��
)LJXUH����6HPL�WUDQVSDUHQW�VSKHUHV��LQGLFDWLQJ�WKH�QH[W�HO�
HPHQW�WR�WULJJHU��D���DQ�DGGLWLRQDO�LQGLFDWRU�RI�WKH�WLPLQJ�
�E���
���7KH�VXUURXQGLQJ�VSDFH�HOHPHQWV�FRORUL]DWLRQ�LV�DIIHFWHG�
E\�WKH�VRXQG�HYHQWV�FKRLFH�DQG�WKH�VXUURXQGLQJ�FDQYDV�LV�
JUDGXDOO\�FRORUHG�LQ�VKDGHV�RI�FRORUV�LQKHUHQW�WR�WKH�FKR�
VHQ�SRLQWV��7KH�VXUURXQGLQJ�FDQYDV�LV�GLYLGHG�LQWR�UHJLRQV�
DQG�HDFK�UHJLRQ�PD\�EH�HTXDOO\�DIIHFWHG�HLWKHU�E\�6ZDQ�
SDWK¶V�FRORU�SDOHWWH�RU�E\�WKH�FRORU�SDOHWWH�RI�WKH�2PHJD�
SDWK��$Q�H[DPSOH�LV�JLYHQ�LQ�)LJXUH����
���7KH�JHVWXUDO�FRQWURO�PDNHV�DQ�LQWHJUDO�SDUW�RI�WKH�XVHU¶V�
H[SHULHQFH� DQG� LV� LPSOHPHQWHG� YLD� JHVWXUDO� PRYHPHQW�
SDWKV��7KH�PRYHPHQW�SDWKV�DUH�UHSUHVHQWHG�DV�VHPL�WUDQV�
SDUHQW� WUDFHV� RI� WKH� GDQFHU¶V� KDQG�PRYHPHQWV�� UHFRUGHG�
IURP�WRXFK�FRQWUROOHU¶V�FRRUGLQDWHV�GXULQJ�WKH�GDQFHU�SHU�
IRUPDQFH�LQ�D�95�VSDFH��7KH�GDQFHU¶V�JXLGLQJ�PRYHPHQW�
SDWKV�DUH�XQUROOHG�LQ�WLPH��HQJDJLQJ�WKH�XVHU�WR�IROORZ��7KH�
XVHU¶V�KDQG�PRYHPHQWV�DUH�OHDYLQJ�WKHLU�RZQ�WUDFHV��ZKLFK�
DOORZV�WR�DVVHVV�KRZ�FORVH�WKH�XVHU�PRYHPHQW�ZDV�WR�WKH�
JXLGLQJ�GDQFHU¶V�PRYHPHQW��7R�SUHYHQW�WKH�VDWXUDWLRQ�RI�
OLQHV��ERWK�JXLGLQJ�DQG�WKH�XVHU¶V�KDQG�WUDFHV�EHJLQ�WR�IDGH�
MXVW�DIWHU�WKHLU�DSSHDUDQFH��6LQFH�JHVWXUDO�PRYHPHQWV�DUH�

WLJKWO\�ERXQG�WR�WKH�SRLQWV�EHLQJ�WULJJHUHG��ZH�SURYLGH���
SUH�UHFRUGHG�FRPELQDWLRQV�RI�LQWHUDFWLRQ�SRVVLELOLWLHV�ZLWK�
ERWK�SDWKV��DQ�H[DPSOH�RI�VXFK�YDULDELOLW\�LV�JLYHQ�LQ�)LJ�
XUH����7KHUH�LV�DOVR�D�SRVVLELOLW\�WR�WXUQ�RII�WKH�SUH�UHFRUGHG�
PRYHPHQWV��OHDYLQJ�WKH�XVHU�D�FRPSOHWH�IUHHGRP�LQ�D�SLHFH�
VWDJHV�FRPELQDWLRQ�DQG�JHVWXUDO�PRYHPHQWV��

)LJXUH����&DQYDV�UHJLRQV�DIWHU�LQWHUDFWLRQ�ZLWK�RQH�6ZDQ�
HOHPHQW��VKDGHV�RI�EOXH��DQG�WZR�2PHJD�HOHPHQWV��VKDGHV�
RI�UHG���
���7KH�FKRUHRJUDSK\�RI�WKH�JXLGLQJ�PRYHPHQWV�UHSUHVHQWV�
PRGHUQ�GDQFH�VW\OH�� LQFOXGLQJ�FKDLQH� WRXU� �FKDLQ� WXUQV���
JOLVVDGH��JOLGLQJ�VWHSV��WKDW�SUHGLFDWH�MHWHV��MXPSV��RU�WRXU�
GH� EDVTXH� �OHDSV��� DORQJ�ZLWK� IURQW�WR�EDFN� DQG� VLGH�WR�
VLGH� VWHSV��7KH�GDQFH� FKRUHRJUDSK\� LV� LQWHUSUHWDWLYH� DQG�
FRQYH\V�WKH�PDLQ�DUWLVWLF�PHVVDJH��UHODWHG�WR�WKH�FRPSRVL�
WLRQDO�SKLORVRSK\��H[SUHVVLQJ�WKH�IUDJLOLW\�RI�KXPDQ�H[LVW�
HQFH�DQG�WKH�HWHUQDO�EHDXW\�RI�WKH�XQLYHUVH�±�WKH�GXDOLW\�RI�
SK\VLFDO�DQG�PHWDSK\VLFDO�SUHVHQFH��HPERGLHG�LQ�D�WUDQV�
FHQGHQW�DUWLVWLF�H[SHULHQFH��

)LJXUH����*XLGLQJ�WUDFHV�LQWHUDFWLQJ�ZLWK�WKH�2PHJD�DQG�
6ZDQ�SRLQWV��
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