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2WMLKHUHUR�KDV�D�V\VWHP�RI�WRQDO�QRPLQDO�LQÀHFWLRQ��RU�µWRQH�FDVHV¶��WKURXJK�ZKLFK�
QRXQV� LQ� GLIIHUHQW� V\QWDFWLF� FRQWH[WV� DUH� GLVWLQJXLVKHG�� LQFOXGLQJ� WKH� VR�FDOOHG�
µFRPSOHPHQW¶�DQG�µGHIDXOW¶�FDVHV��&RPSOHPHQW�FDVH�PDUNHG�QRXQV�DUH�IRXQG�RQO\�
ZKHQ�LPPHGLDWHO\�IROORZLQJ�WKH�YHUE��DQG�RQO\�LQ�D�VXEVHW�RI�WHQVH�DVSHFWV��DQG�WKH�
VHW�RI�QRXQV�ZKLFK�FDQ�WDNH�FRPSOHPHQW�FDVH�LQFOXGHV�GLUHFW�DQG�LQGLUHFW�REMHFWV��
DGYHUELDO�QRXQV�� UDLVHG� VXEMHFWV� DQG� LQYHUWHG� VXEMHFWV��&RPSOHPHQW� FDVH� LV� WKXV�
IRXQG�RQ�GLIIHUHQW�QRXQV�LUUHVSHFWLYH�RI�JUDPPDWLFDO�IXQFWLRQ��DV�ORQJ�DV�WKH\�DUH�
SODFHG�LPPHGLDWHO\�DIWHU�WKH�YHUE��,Q�DGGLWLRQ��WKHUH�DUH�WZR�SLHFHV�RI�HYLGHQFH�WR�
VKRZ� WKDW� WKH� WRQH� FDVH� V\VWHP� LV� �KLVWRULFDOO\�� UHODWHG� WR� LQIRUPDWLRQ� VWUXFWXUH��
)LUVW��FRPSOHPHQW�FDVH�LV�QRW�IRXQG�LQ�UHODWLYH�FODXVHV�RU�RQ�GLVORFDWHG�QRXQV��DQG�
VHFRQG��QRXQV�IROORZLQJ�D�YHUE�LQ�WKH�QHJDWLYH�IDFWLYH�KDELWXDO�WHQVH�FDQ�WDNH�HLWKHU�
GHIDXOW�RU�FRPSOHPHQW�FDVH�GHSHQGLQJ�RQ�ZKHWKHU�WKH�QRXQ�LV�LQ�IRFXV��%DVHG�RQ�
WKH�IXQFWLRQ�DQG�GLVWULEXWLRQ�RI�FRPSOHPHQW�FDVHV�� WKH�SDSHU�SURSRVHV� WKDW� WKHUH�
LV� D� FORVH� SDUDOOHO� EHWZHHQ� WRQH� FDVHV� DQG� YHUEDO� FRQMRLQW�GLVMRLQW� DOWHUQDWLRQV�
VXFK�DV�IRXQG�LQ�7VZDQD��%RWK�V\VWHPV�LQYROYH�SURVRGLF�PDUNLQJ��DUH�RQO\�IRXQG�
ZLWK�VRPH�WHQVHV��PDUN�WKH�UHODWLRQ�EHWZHHQ�D�YHUE�DQG�DQ�LPPHGLDWHO\�IROORZLQJ�
QRPLQDO�LUUHVSHFWLYH�RI�JUDPPDWLFDO�IXQFWLRQ��DUH�UHVWULFWHG�WR�VWUXFWXUDO�GRPDLQV�
VXFK�DV�FODXVHV��DQG�DUH�UHODWHG�WR�IRFXV�DQG�LQIRUPDWLRQ�VWUXFWXUH��:KLOH�WKH�SDSHU�
GRHV� QRW� SUHVHQW� D� GHWDLOHG� UHFRQVWUXFWLRQ�� LW� SURSRVHV� WKDW� ERWK� WRQH� FDVHV� DQG�
FRQMRLQW�GLVMRLQW� V\VWHPV�DUH� LQVWDQFHV�RI�JUDPPDWLFDOLVHG� LQIRUPDWLRQ�VWUXFWXUH��
DQG� WKDW� WKH� FORVH� VLPLODULWLHV� EHWZHHQ� WKH� V\VWHPV� DUH� LQGLFDWLYH� RI� D� FRPPRQ�
IXQFWLRQ��DQG�SRVVLEO\�RI�FRPPRQ�KLVWRULFDO�RULJLQ�

.H\ZRUGV��&RQMRLQW�GLVMRLQW�V\VWHPV��*UDPPDWLFDOLVDWLRQ��,QIRUPDWLRQ�VWUXFWXUH��
2WMLKHUHUR��7RQDO�LQÀHFWLRQ�
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5HFHQW�LQWHUHVW�LQ�WKH�H[SUHVVLRQ�RI�LQIRUPDWLRQ�VWUXFWXUH�ZLWKLQ�JHQHUDO�OLQJXLVWLFV�
KDV� JLYHQ� ULVH� WR� VHYHUDO� QHZ� VWXGLHV� RI� VR�FDOOHG� FRQMRLQW�GLVMRLQW� V\VWHPV� LQ�
GLIIHUHQW�%DQWX� ODQJXDJHV� �YDQ�GHU�6SX\�������&UHLVVHOV�������%XHOO� ������9DQ�
GHU�:DO��������������,Q�WKHVH��SDUWV�RI�YHUEDO�LQÀHFWLRQDO�SDUDGLJPV�DSSHDU�WR�EH�
UHODWHG�WR�LQIRUPDWLRQ�VWUXFWXUH��IRU�H[DPSOH�VLJQDOOLQJ�WKDW�D�IROORZLQJ�FRPSOHPHQW�
LV� IRFXVHG��RU� WKDW� WKH�YHUE� LWVHOI� UHFHLYHV�SUHGLFDWH�IRFXV��2Q� WKH�RWKHU�KDQG�� LQ�
ODQJXDJHV�VXFK�DV�=XOX��WKH�DOWHUQDWLRQ�VHHPV�WR�EH�UHODWHG�WR�FRQVWLWXHQF\�UDWKHU�
WKDQ�IRFXV��WKDW�LV��WR�WKH�SUHVHQFH�RU�DEVHQFH�RI�D�IROORZLQJ�HOHPHQW�ZLWKLQ�WKH�VDPH�
FRQVWLWXHQW��,Q�D�GLIIHUHQW�UHVHDUFK�WUDGLWLRQ��VHYHUDO�VWXGLHV�KDYH�GLVFXVVHG�D�V\VWHP�
RI�WRQDO�PDUNLQJ�RI�QRXQV�IRXQG�LQ�VHYHUDO�ZHVWHUQ�%DQWX�ODQJXDJHV��VRPHWLPHV�
FDOOHG�µWRQH�FDVHV¶�RU�QRPLQDO��WRQDO��LQÀHFWLRQ��6FKDGHEHUJ�������%ODQFKRQ�������
������0DQLDFN\�������+DOPH�������.|QLJ�����������������,Q�WKHVH�V\VWHPV��SDUWV
RI�WKH�QRPLQDO�LQÀHFWLRQDO�SDUDGLJP�DSSHDU�WR�EH�UHODWHG�WR�WKH�V\QWDFWLF�IXQFWLRQ�
�H�J��DV�SUHGLFDWLYH�QRXQ��RU�WR�WKH�SRVLWLRQ�RI�WKH�QRXQ�LQ�WKH�FODXVH��H�J��LPPHGLDWHO\�
IROORZLQJ�WKH�YHUE���%DVHG�RQ�HYLGHQFH�IURP�QRPLQDO�LQÀHFWLRQ�LQ�2WMLKHUHUR���LQ�
WKLV�SDSHU�ZH�ZLOO�VKRZ�WKDW�WKH�WZR�V\VWHPV�±�YHUEDO�FRQMRLQW�GLVMRLQW�LQÀHFWLRQ�DQG�
QRPLQDO�WRQDO�µFDVH¶�LQÀHFWLRQ�±�DUH�LQ�IDFW�TXLWH�VLPLODU��$SDUW�IURP�WKH�PDUNLQJ�RI�
YHUEV�DV�RSSRVHG�WR�QRXQV��WKH�WZR�V\VWHPV�DUH�EURDGO\�VLPLODU�ZLWK�UHVSHFW�WR�WKH�
XVH�RI�SURVRGLF�PHDQV�WR�H[SUHVV�WKH�GLVWLQFWLRQV��WKH�DYDLODELOLW\�RI�WKH�PDUNLQJ�LQ�
SDUWV�±�EXW�QRW�WKH�ZKROH�±�RI�WKH�WHQVH�DVSHFW�SDUDGLJP��WKH�DEVHQFH�RI�GLVWLQFWLRQV�
LQ�UHODWLYH�FODXVHV��DQG�WKH�UHODWLRQ�RI�WKH�V\VWHPV�WR�LQIRUPDWLRQ�VWUXFWXUH�DQG�OLQHDU�
RUGHU�FRQVWLWXHQF\��$OWKRXJK�ZH�KDYH�QRW�HQRXJK�GHWDLOHG�HYLGHQFH�DW�SUHVHQW�WR�
GHPRQVWUDWH� D�GLUHFW�� KLVWRULFDO� OLQN�EHWZHHQ� WKH� WZR� V\VWHPV��ZH� VKRZ� WKDW� WKH�
VLPLODULW\�RI�WKH�V\VWHPV�LV�VWULNLQJ�HQRXJK�WR�DVVXPH�WKDW�VXFK�D�OLQN�LV�OLNHO\�WR�
KDYH�H[LVWHG��DQG�PD\�HYHQWXDOO\�EH�IRXQG��

7KH�DUWLFOH�LV�RUJDQLVHG�DV�IROORZV��,Q�VHFWLRQ����ZH�JLYH�D�PRUH�SUHFLVH�GHVFULSWLRQ�
RI�WKH�WRQH�LQÀHFWLRQ�V\VWHP��DQG�VKRZ�WKDW�QRPLQDO�LQÀHFWLRQ�LV�QRW�SKRQRORJLFDOO\�
GHWHUPLQHG��ZKLOH� LQ� VHFWLRQ� ���ZH� VSHFL¿FDOO\� GLVFXVV� QRXQV�ZLWK� FRPSOHPHQW�
WRQH�SDWWHUQ�IROORZLQJ�YHUEV�DQG�SURYLGH�D�GHWDLOHG�DFFRXQW�RI�WKH�GLVWULEXWLRQ�DQG�
IXQFWLRQ�RI�FRPSOHPHQW�FDVH�PDUNHG�QRXQV��,Q�VHFWLRQ����ZH�FRPSDUH�WKH�2WMLKHUHUR�
V\VWHP�ZLWK�%DQWX�FRQMRLQW�GLVMRLQW�V\VWHPV�DQG�GHPRQVWUDWH�WKHLU�VLPLODULWLHV��DQG�
LQ�VHFWLRQ���ZH�FRPSDUH�2WMLKHUHUR�WR�RWKHU�WRQH�FDVHV�LQ�ZHVWHUQ�%DQWX�ODQJXDJHV��
7KH�¿QDO�VHFWLRQ���SURYLGHV�D�VKRUW�FRQFOXVLRQ�DQG�LPSOLFDWLRQV�RI�RXU�¿QGLQJV��

���7RQDO�LQÀHFWLRQ�RI�QRXQV

$OO�QRXQV�LQ�2WMLKHUHUR�XQGHUJR�WRQDO�LQÀHFWLRQ�H[HPSOL¿HG�E\�WKH�H[DPSOH�LQ������
,Q�����VXEMHFW�DQG�REMHFW�DUH�GLVWLQJXLVKHG�±�LQ�DGGLWLRQ�WR�692�OLQHDU�RUGHU�DQG�
WKH�FODVV���VXEMHFW�FRQFRUG�Y��DJUHHLQJ�ZLWK�WKH�FODVV���VXEMHFW�zYjQiWMq�±�E\�WKH�

��� 2WMLKHUHUR� �RU� +HUHUR�� LV� D� :HVWHUQ� %DQWX� ODQJXDJH� FODVVLILHG� DV� 5��� LQ� *XWKULH¶V�
���������� UHIHUHQWLDO� FODVVLILFDWLRQ�� VSRNHQ� E\� DERXW� �������� VSHDNHUV� LQ� 1DPLELD� DQG�
%RWVZDQD��5HIHUHQFH�PDWHULDO� RQ�2WMLKHUHUR� LQFOXGHV�0|KOLJ� DQG�.DYDUL� ��������0|KOLJ�
HW�DO���������DQG�(OGHUNLQ���������������DQG��HVSHFLDOO\�RQ�SKRQRORJ\��(OGHUNLQ��������DQG�
0|KOLJ� ��������8QOHVV� LQGLFDWHG�RWKHUZLVH�� DOO�2WMLKHUHUR�GDWD� LQ� WKLV�SDSHU� DUH� IURP� WKH�
ILUVW�QDPHG�DXWKRU��
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WRQDO�PDUNLQJ�RI�WKH�QRXQV��7KH�VXEMHFW�zYjQiWMq�KDV�ZKDW�ZH�FDOO�D�GHIDXOW�WRQH�
SDWWHUQ�RU�GHIDXOW�FDVH��'�LQ�RXU�JORVVHV�EHORZ���ZKLOH�WKH�REMHFW�zWMtKiYpUz�KDV�D�
FRPSOHPHQW� WRQH�SDWWHUQ�RU�FRPSOHPHQW�FDVH� �&� LQ� WKH�JORVVHV����7KH�GLIIHUHQFH�
LV�H[SUHVVHG�E\�WKH�GLIIHUHQW�WRQHV�RQ�WKH�QRPLQDO�SUH¿[HV��WKH�GHIDXOW�SDWWHUQ�RQ�
zYjQiWMq�LV�VKRZQ�E\�WKH�WZR�ORZ�WRQHV�RQ�WKH�9&9�SUH¿[��PRUH�SUHFLVHO\��D�9�
SUH�SUH¿[��RU�DXJPHQW��DQG�D�&9�QRPLQDO�SUH¿[���ZKLOH�WKH�FRPSOHPHQW�SDWWHUQ�RQ�
zWMtKiYpUz�LV�VKRZQ�E\�D�ORZ�KLJK�WRQH�SDWWHUQ��

���� zYj�QiWMq� Y�i� P~Q�~� zWMt�KiYpUz
� �'�FKLOGUHQ� 60��3$67� VHH�)9� �&�FKDLU
� µ7KH�FKLOGUHQ�VDZ�WKH�FKDLU¶

1RPLQDO� LQÀHFWLRQ� LQ�2WMLKHUHUR� LV� QRW� UHVWULFWHG� WR� WKH� WZR� IRUPV� IRXQG� LQ� �����
0|KOLJ� DQG�.DYDUL� ������� �������� OLVW� IRXU� LQÀHFWLRQDO� SURFHVVHV� LQ� DGGLWLRQ� WR�
GHIDXOW� DQG� FRPSOHPHQW� SDWWHUQV�� QDPHO\� FRSXODWLYH�SUHGLFDWLYH� QRXQV�� YRFDWLYH�
FDVH��FRQQH[LYH�DQG�QRPLQDO�SRVVHVVLYH��2I�WKHVH��WKH�ODVW�WZR�LQYROYH�DQ�DGGLWLRQDO�
SUH¿[�LQ�DGGLWLRQ�WR�SURVRGLF�DOWHUQDWLRQ��ZKLOH�YRFDWLYH�FDVH�LV�H[SUHVVHG�E\�WKH�
RPLVVLRQ� RI� WKH� SUH�SUH¿[� DQG� FRSXODWLYH�SUHGLFDWLYH� QRXQV� DUH� H[SUHVVHG� E\�
SURVRGLF�DOWHUQDWLRQ�RQO\��7KLV�PHDQV�WKDW�IRXU�QRPLQDO�IRUPV�FDQ�EH�GLVWLQJXLVKHG�
WKURXJK� GLIIHUHQW� WRQDO� SDWWHUQV� DQG�RU� PRGL¿FDWLRQ� RI� WKH� 9&9�SUH¿[� VKDSH��
GHIDXOW��FRPSOHPHQW��FRSXODWLYH�SUHGLFDWLYH� �JORVVHG�DV�3��DQG�YRFDWLYH� �JORVVHG�
DV�9���$V�FDQ�EH�VHHQ�IURP�WKH�H[DPSOHV�EHORZ��WKH�WRQDO�DOWHUQDWLRQV�DUH�PDUNHG�
WKURXJK�WRQDO��DQG�VHJPHQWDO��YDULDWLRQ�RI�WKH�9&9�SUH¿[��ZKLOH�WKH�OH[LFDO�WRQHV�
RQ� WKH�QRXQ�VWHP� �KiYpUz�GR�QRW�FKDQJH��7KH�H[DPSOH� LQ� ���� VKRZV�zWMuKiYpUz�
ZLWK�GHIDXOW�WRQH�//�SDWWHUQ�RQ�WKH�SUH¿[��ZKLOH�����VKRZV�FRPSOHPHQW�/+�SDWWHUQ��
3UHGLFDWLYH�LQÀHFWLRQ�LV�LOOXVWUDWHG�LQ������VKRZLQJ�D�+/�WRQH�SDWWHUQ��)LQDOO\��WKH�
YRFDWLYH�SDWWHUQ� LV�VHHQ� LQ������H[SUHVVHG�QRW�RQO\�E\�D�VSHFL¿F� WRQH�SDWWHUQ��EXW�
DOVR�E\�VHJPHQWDO�FKDQJH��DV�WKH�LQLWLDO�YRZHO�RU�DXJPHQW�RI�WKH�9&9�VKDSHG�SUH¿[�
LV�RPLWWHG��7KH� UHPDLQLQJ�SUH¿[�YRZHO�KDV� D� ORZ� WRQH��)ROORZLQJ�0|KOLJ�HW�DO��
������� DQG�0|KOLJ� DQG�.DYDUL� ��������ZH� DVVXPH� WKDW� WKH� SDWWHUQ� LQ� ���� LV� WKH�
GHIDXOW�SDWWHUQ�VLQFH�WKH�GLVWULEXWLRQ�RI�WKH�UHPDLQLQJ�SDWWHUQV�FDQ�EH�PRUH�RU�OHVV�
H[KDXVWLYHO\� GHVFULEHG� E\� WKH� V\QWDFWLF� FRQWH[WV� LQ�ZKLFK� WKH\� RFFXU��ZKLOH� WKH�
GHIDXOW�SDWWHUQ�LV�IRXQG�HOVHZKHUH��WKDW�LV��LQ�DOO�UHPDLQLQJ�FRQWH[WV��

���,Q�WKH�ODEHO�µFRPSOHPHQW�FDVH¶�ERWK�WHUPV�VHUYH�DV�DQ�DSSUR[LPDWLRQ��$OWKRXJK�WKH�WHUP�
µWRQH� FDVH¶� KDV� EHHQ� HVWDEOLVKHG� LQ� WKH� OLWHUDWXUH� WR� UHIHU� WR� WRQDO� DOWHUQDWLRQV� LQ�:HVWHUQ�
%DQWX� ODQJXDJHV� VLPLODU� WR� WKH� DOWHUQDWLRQV� GHVFULEHG� IRU� 2WMLKHUHUR� LQ� WKLV� SDSHU�� WKH�
UHOHYDQW�GLVWLQFWLRQV�DUH�TXLWH�GLIIHUHQW�IURP�W\SLFDO�FDVH�V\VWHPV�LQ�WKDW�WKH\�DUH�XQUHODWHG�
WR� JUDPPDWLFDO� IXQFWLRQ�� 6LPLODUO\�� QRW� DOO� IRUPV� VKRZLQJ� FRPSOHPHQW� FDVH� DUH� LQ� IDFW�
FRPSOHPHQWV�� DV� ZH� ZLOO� VKRZ�� EXW� WKH� WHUP� LV� XVHG� H�J�� LQ�0DUWHQ� ������� DQG�0|KOLJ�
DQG� .DYDUL� ������� EHFDXVH� YHUEDO� FRPSOHPHQWV� �RU� PRUH� SUHFLVHO\�� YHUEDO� FRPSOHPHQWV�
LPPHGLDWHO\�IROORZLQJ�WKH�YHUE�LQ�WKH�UHOHYDQW�WHQVH��W\SLFDOO\�VKRZ�FRPSOHPHQW�FDVH�
���,Q�WKLV�SDSHU��ZH�PDUN�RQO\�KLJK��+��DQG�ORZ��/��WRQH��HYHQ�WKRXJK�2WMLKHUHUR�SURVRG\�
LV�PRUH�FRPSOH[�WKDQ�LQGLFDWHG�E\�WKLV�WZR�ZD\�GLVWLQFWLRQ��6HH�0|KOLJ�DQG�.DYDUL���������
0|KOLJ�HW�DO����������(OGHUNLQ���������������DQG�0|KOLJ��������IRU�GHWDLOHG�GLVFXVVLRQ�RI�
2WMLKHUHUR�SURVRG\��$OO�2WMLKHUHUR�H[DPSOHV�DUH�SUHVHQWHG�LQ�WKH�RIILFLDO�RUWKRJUDSK\�ZKLFK�
DGRSWV�D�GLVMXQFWLYH�V\VWHP�RI�ZRUG�GLYLVLRQ��%DVLF�DVVXPSWLRQV�DERXW�2WMLKHUHUR�VWUXFWXUH�
VXFK�DV�QRXQ�FODVV�QXPEHULQJ�DQG�7$0�ODEHOV�IROORZ�0|KOLJ�HW�DO���������DQG�0|KOLJ�DQG�
.DYDUL��������
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���� zWMu�KiYpUz� WM�i� �� 'HIDXOW��//
� �'�FKDLU� 60��3$67� IDOO�GRZQ
� µ7KH�FKDLU�IHOO�GRZQ¶

���� Yp� P~Qi� zWMt�KiYpUz� &RPSOHPHQW��/+
� 60��+$%� VHH� �&�FKDLU
� µ7KH\�XVXDOO\�VHH�WKH�FKDLU¶

���� yWMu�KiYpUz� &RSXODWLYH�SUHGLFDWLYH��+/
� �3�FKDLU
� µ,W¶V�D�FKDLU¶

���� WMu�KiYpUz� 9RFDWLYH���/
� �9�FKDLU
� µ2�FKDLU�¶

7KH� PDMRULW\� RI� 2WMLKHUHUR� QRXQV� KDYH� D�9&9�SUH¿[�� FRPSRVHG� RI� WKH� YRFDOLF�
DXJPHQW� �9��� DQG� D�&9� QRPLQDO� SUH¿[�� DQG� QRPLQDO� LQÀHFWLRQDO� LQIRUPDWLRQ� LV�
HQFRGHG�RQ�WKLV�9&9�SUH¿[��DV�VHHQ�DERYH��WR�WKH�//�GHIDXOW�IRUP������D�+�WRQH�LV�
DGGHG�RQ�WKH�SUH¿[�YRZHO��WKH�VHFRQG�YRZHO��LQ�WKH�FRPSOHPHQW�SDWWHUQ������DQG�
D�+� WRQH� LV� DGGHG� WR� WKH� DXJPHQW� �WKH� ¿UVW� YRZHO�� LQ� WKH� FRSXODWLYH�SUHGLFDWLYH�
SDWWHUQ������ZKLOH�WKH�DXJPHQW�LV�GURSSHG�LQ�WKH�YRFDWLYH�SDWWHUQ������+RZHYHU��D�
QXPEHU�RI�QRXQV�KDYH�D�GLIIHUHQW�SUH¿[�VKDSH��IRU�H[DPSOH�ORFDWLYH�QRXQV�ZKLFK�
RQO\�WDNH�D�&9�ORFDWLYH�SUH¿[��RI�FODVVHV��������ZLWKRXW�DQ�DXJPHQW��DQG�QRXQV�RI�
FODVV���DQG���ZKLFK�RQO\�KDYH�D�YRFDOLF�9�SUH¿[��:LWK�WKHVH�QRXQV��FDVH�PDUNLQJ�LV�
H[SUHVVHG�LQ�GLIIHUHQW�ZD\V��GHSHQGHQW�RQ�WKH�OH[LFDO�WRQH�SDWWHUQ�RI�WKH�QRXQ��DQG�
D�YDULHW\�RI�VXUIDFH�IRUPV�UHVXOW��7KH�PRVW�LUUHJXODU�QRXQV�DUH�WKRVH�ZLWKRXW�HLWKHU�
DXJPHQW�RU�QRXQ�FODVV�SUH¿[�� L�H�� WKRVH�RI�FODVV��D�� LQFOXGLQJ�PRVWO\�QDPHV�� IRU�
ZKRP�WKH�FDVH�LQÀHFWLRQV�DSSHDU�WR�EH�KLJKO\�OH[LFDOL]HG��,Q�7DEOH���ZH�FRPSDUH�
IRXU�QRXQV�RI�GLIIHUHQW�SUH¿[�VKDSH��zWMuKiYpUz�µFKDLU¶�ZLWK�D�FODVV���9&9�SUH¿[��
z�NjPEp�µKRUVH¶�ZKLFK�KDV�D�FODVV����99�SUH¿[��zPj�Wi�µERZV¶��ZKLFK�WDNHV�D�
9&99�SUH¿[�FRQVLWLQJ�RI�DQ�DXJPHQW��D�FODVV���SUH¿[�DQG�D�FODVV����SUH¿[��DQG��
¿QDOO\��WKH�FODVV���QRXQ�qU~QJi�µWKLHI¶�ZKLFK�RQO\�WDNHV�WKH�DXJPHQW�q���IRU�D�IXOOHU�
GLVFXVVLRQ��VHH�0|KOLJ�DQG�.DYDUL��������

9&9�3UH¿[ 99�3UH¿[ 9&9�&�9�
3UH¿[

9�3UHIL[

µFKDLU¶���� µKRUVHV¶����� µERZV¶������� µWKLHI¶����

'HIDXOW z�WMu�KiYpUz z���NjPEp z�Pj���Wi q�U~QJi
&RPSOHPHQW z�WMҝ�KiYpUz z�~�NjPEp z�Pi���Wi p�U~QJi
3UHVHQWDWLYH y�WMu�KiYpUz y���NjPEp y�Pj���Wi p�U~QJi
9RFDWLYH WMu�KiYpUz ~�NjPEp Pj���Wi U~QJi

7DEOH����7RQH�FDVH�PDUNLQJ�ZLWK�GLIIHUHQW�SUH¿[�VKDSHV
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+RZHYHU��DOO�FDVHV�RI�WRQDO�VXUIDFH�YDULDWLRQ�FDQ�EH�VHHQ�DV�H[FHSWLRQV�WR�RWKHUZLVH�
UHJXODU� SDUDGLJPV�� UHVXOWLQJ� IURP� GLIIHUHQW� UHTXLUHPHQWV� RI� JUDPPDWLFDO� WRQDO�
SDWWHUQV�� OH[LFDO� WRQH� DQG� V\OODEOH� VWUXFWXUH� �VHH�0|KOLJ� DQG� .DYDUL� ����� IRU� D�
GHWDLOHG�GLVFXVVLRQ�RI�GLIIHUHQW�VXUIDFH�IRUPV���
� )RU�WKH�DLP�RI�RXU�GLVFXVVLRQ�±�WR�VKRZ�WKH�VLPLODULW\�EHWZHHQ�WRQDO�LQÀHFWLRQ�
DQG�YHUEDO�FRQMRLQW�GLVMRLQW�V\VWHPV�±�ZH�ZLOO�GUDZ�RQ�HYLGHQFH�IURP�WKH�GLVWULEXWLRQ�
DQG�IXQFWLRQ�RI�QRXQV�ZLWK�FRPSOHPHQW�SDWWHUQ�LQ�FRQWUDVW�WR�GHIDXOW�LQÀHFWLRQ��DQG�
VR�ZLOO�QRW�GLVFXVV�WKH�FRSXODWLYH�SUHGLFDWLYH�RU�YRFDWLYH�SDWWHUQ�LQ�DQ\�PRUH�GHWDLO�
LQ�ZKDW�IROORZV��

���&RPSOHPHQW�SDWWHUQ

7KH� GLVWULEXWLRQ� RI� QRXQV�ZLWK� FRPSOHPHQW� LQÀHFWLRQ� DV� LQ� ����� DERYH�� GHSHQGV�
RQ�WKH�WHQVH��DVSHFW�RU�PRRG�RI�WKH�SUHFHGLQJ�YHUE��WKH�OLQHDU�SRVLWLRQ�RI�WKH�QRXQ�
DV� LPPHGLDWHO\� IROORZLQJ� WKH� YHUE�� DQG� WKH� V\QWDFWLF� FRQ¿JXUDWLRQ� ±� WKH� YHUE�
DQG� WKH�QRXQ�QHHG� WR�EH� LQ� WKH�VDPH�FODXVH�� ,Q�RQH�VSHFL¿F� WHQVH�±� WKH�QHJDWLYH�
IDFWLYH�KDELWXDO� ±� FRPSOHPHQW� LQÀHFWLRQ� LV� UHODWHG� WR� IRFXV��2Q� WKH� RWKHU� KDQG��
QRPLQDO� LQÀHFWLRQ� LV� QRW� UHODWHG� WR� WKH� JUDPPDWLFDO� IXQFWLRQ�� WKHPDWLF� UROH� RU�
VHPDQWLF�FRQWULEXWLRQ�RI�WKH�FRPSOHPHQW�LQÀHFWHG�QRXQ��ZKLFK�PD\�EH�D�EHQHIDFWLYH�
RU�WKHPH�REMHFW��D�GHULYHG�REMHFW��D�UDLVHG�VXEMHFW��DQ�DGYHUELDOO\�XVHG�RU�ORFDWLYH�
QRXQ�� RU� DQ� LQYHUWHG�� SRVW�YHUEDO� VXEMHFW�� +RZHYHU�� DVVLJQPHQW� RI� FRPSOHPHQW�
LQÀHFWLRQ�LV�EORFNHG�LQ�WZR�FRQWH[WV��LQ�GLVORFDWLRQ�FRQWH[WV�DQG�LQ�UHODWLYH�FODXVHV��
,Q�WKLV�VHFWLRQ�ZH�GLVFXVV�WKH�GLVWULEXWLRQ�RI�QRXQV�ZLWK�FRPSOHPHQW�WRQH�SDWWHUQ�LQ�
VRPH�GHWDLO��DQG�SURYLGH�H[DPSOHV�RI�WKH�GLIIHUHQW�UHOHYDQW�VWUXFWXUHV��

�����&RPSOHPHQW�WRQH�SDWWHUQ�DV�PRUSKRORJLFDO�LQÀHFWLRQ

%HIRUH� WXUQLQJ� WR� WKH�XVH�RI�QRXQV�ZLWK�FRPSOHPHQW� WRQH�SDWWHUQ��ZH�¿UVW� VKRZ�
WKDW� WKH� WRQH� SDWWHUQ� LV� JUDPPDWLFDOO\� UDWKHU� WKDQ� SKRQRORJLFDOO\� GHWHUPLQHG�� ,Q�
SDUWLFXODU��ZH�ZLOO�VKRZ�WKDW�WKH�WRQH�SDWWHUQ�GRHV�QRW�UHVXOW�IURP�+�WRQH�VSUHDGLQJ�
IURP�WKH�SUHFHGLQJ�YHUE��ZKLFK�LV�RWKHUZLVH�ZLGHO\�REVHUYHG�LQ�%DQWX�ODQJXDJHV��
8QGHU�WKLV�K\SRWKHVLV��WKH�//�GHIDXOW�SDWWHUQ�ZRXOG�EH�WKH�OH[LFDO�WRQH�SDWWHUQ�RI�WKH�
SUH¿[��DQG�LQ�WKH�FRPSOHPHQW�SDWWHUQ��VLQFH�WKH�UHOHYDQW�QRXQ�LV�DOZD\V�SUHFHGHG�
E\�D�YHUE��KLJK� WRQH� VSUHDG�ZRXOG�EH� WKH� UHDVRQ� IRU� WKH�/+�SDWWHUQ�RI� WKLV� FDVH�
�HYHQ� WKRXJK� WKH� VSUHDGLQJ�ZRXOG� KDYH� WR� µVNLS¶� WKH� ORZ� WRQH� RI� WKH� DXJPHQW���
+RZHYHU��ZH�SURSRVH�WKDW�WKH�FRPSOHPHQW�SDWWHUQ�LV�D�JUDPPDWLFDO�WRQH�SDWWHUQ��
ZKLFK�DVVLJQV�D�/+�SDWWHUQ�WR�WKH�9&9�SUH¿[��ZLWK�GLIIHUHQW�VWUDWHJLHV�IRU�GHDOLQJ�
ZLWK�QRXQV�ZLWKRXW�9&9�SUH¿[���WR�HQFRGH�FRPSOHPHQW�LQÀHFWLRQDO�LQIRUPDWLRQ��
7KH�PDLQ�HYLGHQFH�IRU�WKLV�YLHZ�FRPHV�IURP�WKH�IDFW�WKDW�WKH�/+�SDWWHUQ�PDUNLQJ�
FRPSOHPHQW�FDVH�LV�REVHUYHG�LQ�DOO�UHOHYDQW�FRQWH[WV��LUUHVSHFWLYH�RI�WKH�GLIIHUHQW�
WRQDO�VWUXFWXUH�RI�DQ\�SUHFHGLQJ�YHUE��2WMLKHUHUR�YHUEV�DUH�W\SLFDOO\�IRUPHG�IURP�
D�&9&�URRW�WR�ZKLFK�D�¿QDO�YRZHO�LV�DWWDFKHG��UHVXOWLQJ�LQ�D�&9&9�YHUEDO�VWHP��
9HUEDO�VWHPV�KDYH�RQH�RI�WKUHH�OH[LFDO�WRQH�SDWWHUQV��++��//�DQG�+/��VHH�.|KOHU�
�������DV�LOOXVWUDWHG�E\�WKH�YHUEV��P~Qi�µVHH¶��++����WzQj�µKLW�EHDW¶��//���DQG��UtVj�
µIHHG¶��+/���D�JUDPPDWLFDOLVHG�FDXVDWLYH�IRUP�RI��U\i�µHDW¶��,Q�WKH�IDFWLYH�KDELWXDO�
WHQVH��WKHVH�OH[LFDO�SDWWHUQV�DUH�PDLQWDLQHG��DQG��LQ�WKH�H[DPSOHV�EHORZ��WKH�IRUPV�
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DUH�SUH¿[HG�ZLWK�WKH�ORZ�WRQHG��VW�SHUVRQ�VLQJXODU�VXEMHFW�FRQFRUG�PEu���$V�WKH�
H[DPSOHV�VKRZ�� WKH�FRPSOHPHQW�FDVH�RI�z]zQJzPEq� µFDWWOH¶� LV�/+�RQ�WKH�SUH¿[�
DIWHU�DOO�WKUHH�YHUEV��

���� PEu� � P~Q�i�� z]yQ�JzPEq
� 60�6*�+$%� VHH�)9� ��&�FDWWOH
� µ,�VHH�FDWWOH¶

���� PEu� WzQ�j� z]yQ�JzPEq
� 60�6*�+$%� EHDW�)9� ��&�FDWWOH
� µ,�EHDW�FDWWOH¶

���� PEu� UtV�j� z]yQ�JzPEq
� 60�6*�+$%� IHHG�)9� ��&�FDWWOH
� µ,�IHHG�FDWWOH¶

6LPLODUO\�� WKH� OH[LFDO� WRQH� RI�7$0� VXI¿[HV� KDV� QR� LQÀXHQFH� RQ� WKH� IRUP�RI� WKH�
FRPSOHPHQW�FDVH��7KH�7$0�VXI¿[�RI�WKH�UHPRWH�SDVW�LPSHUIHFWLYH�QHJDWLYH�WHQVH�
LV�WKH�OH[LFDOO\�KLJK�WRQHG��pUp��ZKLOH�WKH�VXI¿[�RI�WKH�UHFHQW�SDVW�SHUIHFWLYH�WHQVH�
LV�WKH�OH[LFDOO\�ORZ�WRQHG��qUq��\HW�DIWHU�ERWK�VXI¿[HV��WKH�FRPSOHPHQW�FDVH�LV�/+�

���� Nj�W~� KzQJ�pUp� zYi�QiWMq�
� 1(*�60�3/� WHDFK�3(5)� �&�FKLOGUHQ
� µ:H�GLGQ¶W�WHDFK�FKLOGUHQ��ORQJ�DJR�¶

����� WZ�i� KzQJ�qUq� zYi�QiWMq�
� 60�3/�3$67� WHDFK�3(5)� �&�FKLOGUHQ
� µ:H�WDXJKW�FKLOGUHQ��ODVW�ZHHN�¶�

7KHVH�H[DPSOHV�VKRZ�WKDW�WKH�FRPSOHPHQW�SDWWHUQ�LV�QRW�WKH�UHVXOW�RI�SKRQRORJLFDO�
SURFHVVHV� VXFK� DV� KLJK�WRQH� VSUHDGLQJ� IURP� D� SUHFHGLQJ�ZRUG�� VLQFH� WKHUH� LV� QR�
�REYLRXV�� VRXUFH�+� WRQH� IRU� WKH�VSUHDGLQJ�SURFHVV��7KH�FRPSOHPHQW�QRXQ� IRUPV�
WKXV�UHVXOW�IURP�D�UHJXODU�PRUSKRORJLFDO��LQÀHFWLRQDO�SURFHVV�ZKLFK�DVVLJQV�D�/+�
WRQH�SDWWHUQ�WR�QRPLQDO�SUH¿[HV�LQ�WKH�UHOHYDQW�JUDPPDWLFDO�HQYLURQPHQW���

$V�QRWHG�DERYH��WKH�VXUIDFH�WRQH�SDWWHUQ�RI�WRQH�FDVHV�YDULHV�GHSHQGLQJ�RQ�WKH�
VKDSH�RI�WKH�SUH¿[�DQG�WKH�OH[LFDO�WRQH�RI�WKH�QRPLQDO�VWHP��,Q�7DEOH����ZH�SUHVHQW�
DQ�RYHUYLHZ�RI�FRPSOHPHQW�FDVH�QRXQ�IRUPV�ZLWK�GLIIHULQJ�SUH¿[�VKDSH�DQG�OH[LFDO�
WRQH��VHH�0|KOLJ�DQG�.DYDUL��������������

��� $� PRUH� FRPSOH[� DQDO\VLV� RI� WKH� /+� WRQH� SDWWHUQ�� LQYROYLQJ� LQ� SDUW� D� SKRQRORJLFDO�
H[SODQDWLRQ��KDV�EHHQ�SURSRVHG�E\�(OGHUNLQ���������������:H�ZLOO�GLVFXVV�WKLV�DQDO\VLV�LQ�
PRUH�GHWDLO�EHORZ�
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/H[LFDO��GHIDXOW��IRUP 7RQH�SDWWHUQ &RPSOHPHQW�
IRUP

7RQH�SDWWHUQ

z]zQ�JzPEq µFRZV¶ //�// z]ۄQ�JzPEq /+�//

zP��WҝPi µKHDUW¶ //�++ zP~�WҝPi /+�++

zWMu�WҝKj µWDEOH¶ //�+/ zWMҝ�WҝKj /+�+/

zP��UzQJi µULYHU¶ //�/+ zP~�UzQJi /+�/+

zQ�JzPEq µFRZ¶ /�// zQ�JۄPEq /�+/

q�\~U~ µQRVH¶ /�++ p�\~U~ +�++

z�PEjSҝUj µSDSHU¶ /�/+/ z�PEiSҝUj /�++/

([FHSWLRQ�FODVV��D��D��NLQVKLS�WHUPV�

PjPi µP\�PRWKHU¶ /+ PjPi /+

KyQJi]p µSDWHUQDO�DXQW¶ +++ KyQJi]p +++

zz�PjPj µP\�PRWKHUV¶ //�// zۄ�PjPj /+�//

([FHSWLRQ�FODVV��������ORFDWLYHV�

N�zQ�GM~Zy µDW�WKH�KRXVH¶ /�++ N�zQ�GM~Zy /�++

P�zQ�JjQGj µLQ�WKH�KRPH¶ /�// P�zQ�JiQGj /�+/

7DEOH����&RPSOHPHQW�FDVH�IRUPV�RI�GLIIHUHQW�OH[LFDO�IRUPV

9DULDWLRQ�LQ�WKH�VXUIDFH�PDQLIHVWDWLRQ�RI�FRPSOHPHQW�FDVHV�DV�LOOXVWUDWHG�LQ�7DEOH���
KDV�QR�HIIHFW�RQ�WKH�GLVWULEXWLRQ�DQG�IXQFWLRQ�RI�QRXQV�LQ�FRPSOHPHQW�LQÀHFWLRQ��DQG�
LQ�WKH�IROORZLQJ�GLVFXVVLRQ��ZH�ZLOO�LOOXVWUDWH�WKHVH�DVSHFWV�E\�XVLQJ�SUHGRPLQDQWO\�
QRXQV�ZLWK�FDQRQLFDO�9&9�VKDSHG�SUH¿[HV�

�����'HIDXOW�DQG�FRPSOHPHQW�LQÀHFWLRQ�LQ�WKH�7$0�SDUDGLJP�

$V�WKH�H[DPSOHV�GLVFXVVHG�VR�IDU�KDYH�VKRZQ��WKH�FRPSOHPHQW�WRQH�SDWWHUQ�LV�IRXQG�
RQ�QRXQV�ZKLFK�LPPHGLDWHO\�IROORZ�WKH�YHUE��+RZHYHU��ZKHWKHU�WKH�FRPSOHPHQW�
SDWWHUQ�LV�XVHG�LV�GHWHUPLQHG�E\�WKH�SDUWLFXODU�WHQVH�RI�WKH�YHUE��$IWHU�YHUEV�LQ�VRPH�
WHQVHV�� WKH�QRXQ� VKRZV�FRPSOHPHQW� LQÀHFWLRQ��ZKLOH� DIWHU�YHUEV� LQ�RWKHU� WHQVHV��
WKH�QRXQ�VKRZV�GHIDXOW�LQÀHFWLRQ��)RU�H[DPSOH��ZKHQ�D�QRXQ�IROORZV�D�YHUE�LQ�WKH�
SRVLWLYH�IDFWLYH�KDELWXDO�WHQVH��LW�ZLOO�EH�PDUNHG�E\�WKH�FRPSOHPHQW�FDVH�������2Q�
WKH�RWKHU�KDQG��ZKHQ�LW�IROORZV��IRU�H[DPSOH��D�YHUE�LQ�WKH�SUHVHQW�SURJUHVVLYH��LW�
ZLOO�QHYHU�EH�PDUNHG�E\�WKH�FRPSOHPHQW�FDVH��EXW�ZLOO�DSSHDU�LQ�WKH�GHIDXOW�FDVH�
������7KH�DVVLJQPHQW�RI�WKH�DSSURSULDWH�WRQH�SDWWHUQ�WR�WKH�IROORZLQJ�QRXQ�LV�IXOO\�
GHWHUPLQLVWLF��DQG�WKH�XVH�RI�WKH�LQFRUUHFW�WRQH�SDWWHUQ�OHDGV�WR�XQJUDPPDWLFDOLW\�

����� Yp� P~Q�i� zYt�N�U\i� �
zYu�N�U\i�
� 60��+$%� VHH�)9� �&�IRRG� �'�IRRG
� µ7KH\�XVXDOO\�VHH�IRRG¶
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����� Pi�Yp� P~Q�~� zYu�N�U\i� �
zYt�N�U\i�
� 35(6�60�� VHH�)9� �'�IRRG� �&�IRRG
� µ7KH\�DUH�VHHLQJ�IRRG¶

7KH�VWULFW�GLVWULEXWLRQ�KROGV�IRU�DOO�WHQVHV��H[FHSW�IRU�WKH�QHJDWLYH�IDFWLYH�KDELWXDO�
WHQVH��ZKHUH�HLWKHU�FRPSOHPHQW�RU�GHIDXOW�SDWWHUQ�LV�SRVVLEOH��D�FDVH�WR�ZKLFK�ZH�
ZLOO� UHWXUQ� EHORZ��� 2Q� WKH�ZKROH�� WHQVHV� LQGXFLQJ� WKH� FRPSOHPHQW� SDWWHUQ� RI� D�
IROORZLQJ�QRXQ�DUH�SDVW�WHQVHV��ZKLOH�WKRVH�LQGXFLQJ�WKH�GHIDXOW�SDWWHUQ�DUH�SUHVHQW�
DQG�IXWXUH� WHQVHV��DV�ZHOO�DV�VXEMXQFWLYH�DQG�RSWDWLYH�PRRGV��7KH�UHOHYDQW�7$0�
GLVWLQFWLRQV�DUH�LOOXVWUDWHG�LQ�7DEOH���EHORZ��DGDSWHG�IURP�0|KOLJ�HW�DO�������DQG�
0|KOLJ�DQG�.DYDUL������������������ZKHUH�WHQVHV�UHTXLULQJ�FRPSOHPHQW�FDVH�RQ�
IROORZLQJ� QRXQV� DUH� ODEHOOHG� DV� µ&¶�� DQG� WKRVH� UHTXLULQJ� GHIDXOW� FDVH� DV� µ'¶��$�
VXPPDU\�RI�WKH�VHWV�RI�WHQVHV�WDNLQJ�GLIIHUHQW�WRQDO�LQÀHFWLRQV�LV�SURYLGHG�LQ�WKH�
IROORZLQJ�7DEOH����)URP�WKH�H[DPSOHV�LQ�7DEOH����LW�FDQ�EH�VHHQ�WKDW�SUHVHQW�DQG�
IXWXUH�WHQVHV�GR�QRW�WULJJHU�FRPSOHPHQW�LQÀHFWLRQ��ZKLOH�DOO�DI¿UPDWLYH�SDVW�WHQVHV�
GR��+RZHYHU��RI� WKH�QHJDWLYH�SDVW� WHQVHV�� WZR� WULJJHU�GHIDXOW� LQÀHFWLRQ�� DQG� WZR�
WULJJHU�FRPSOHPHQW�LQÀHFWLRQ��7KH�VXEVHFXWLYH�QDUUDWLYH�WHQVH�LV�DOVR�GLYLGHG��ZLWK�
WKH�SRVLWLYH�WULJJHULQJ�FRPSOHPHQW�LQÀHFWLRQ��DQG�WKH�QHJDWLYH�GHIDXOW�LQÀHFWLRQ��
$OO�PRRGV��LPSHUDWLYH��RSWDWLYH�DQG�VXEMXQFWLYH��WULJJHU�GHIDXOW�LQÀHFWLRQ�LQ�ERWK�
SRVLWLYH� DQG� QHJDWLYH� SRODULW\�� 7KH� IDFWLYH�KDELWXDO� QHJDWLYH� WHQVH� LV� WKH� RQO\�
WHQVH�ZKLFK�OLFHQVHV�IROORZLQJ�QRXQV�ZLWK�HLWKHU�WRQDO�SDWWHUQ��WKHUH�DUH�DOVR�WRQDO�
DOWHUQDWLRQV�RI�WKH�YHUE�ZKLFK�ZH�GLVFXVV�EULHÀ\�LQ�VHFWLRQ�������

)DFWLYH�+DELWXDO

3RVLWLYH PEu�P~Qi�z]ۄQJzPEq µ,�VHH�FDWWOH¶ &

1HJDWLYH NiW��KۄQJy�zYiQiWMq���RU µ:H�GRQ¶W�WHDFK�FKLOGUHQ¶ &�RU�'

NiW��KۄQJz�zYjQiWMq
3UHVHQW��1HDU�)XWXUH

3RVLWLYH PiW~��QJ~Ui�zYu�QJ�Uj µ:H�DUH�QRW�ZRUNLQJ��L�H��GRLQJ��WKH '

ZRUN¶

1HJDWLYH NiW��QjN~P~Qi�zYjpQGi µ:H�GRQ¶W�WHDFK�FKLOGUHQ¶ '
,QGH¿QLWH�)XWXUH

3RVLWLYH PijW~�NۄKۄ�z]zKpPj µ:H�ZLOO�ZDVK�VKLUWV¶ '

1HJDWLYH NjPijW~�P~Q~�zYjpQGi µ:H�ZLOO�QRW�VHH�JXHVWV¶ '

���:H�KDYH�RPLWWHG�WZR�FRPSOH[�WHQVHV�OLVWHG�LQ�0|KOLJ�DQG�.DYDUL���������VLPXOWDQHRXV�
DQG�SOXSHUIHFW��IRUPHG�E\�D�SUHIL[�j��SOXV�WKH�SUHVHQW�IRUP�DQG�WKH�UHFHQW�SDVW�LPSHUIHFWLYH�
UHVSHFLWYHO\��VLQFH�WKH\�EHKDYH�ZLWK�UHVSHFW�WR�WKH�IRUP�RI�WKHLU�FRPSOHPHQWV�H[DFWO\�OLNH�
WKH�PDLQ�WHQVHV�RQ�ZKLFK�WKH\�DUH�EXLOW��+RZHYHU��ZH�KDYH�LQFOXGHG�WKH�WKLUG�FRPSOH[�WHQVH��
VXEVHFXWLYH��DV�WKLV�WHQVH�KDV�LWV�RZQ�SDWWHUQ�RI�FRPSOHPHQW�LQIOHFWLRQ���
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5HFHQW�3DVW�,PSHUIHFWLYH

3RVLWLYH PEi�P~Q~�z]ۄQJzPEq µ,�VDZ�FDWWOH¶ &

1HJDWLYH KҞ�P~QҞQq�z]zQJzPEq µ,�GLGQ¶W�VHH�FDWWOH��UHFHQWO\�¶ '
5HPRWH�3DVW�,PSHUIHFWLYH

3RVLWLYH PEj�P~Qj�z]ۄQJzPEq µ,�VDZ�FDWWOH��ORQJ�DJR�¶ &

1HJDWLYH KҞ�P~QҝQp�z]ۄQJzPEq µ,�GLGQ¶W�VHH�FDWWOH��ORQJ�DJR�¶ &
5HFHQW�3DVW�3HUIHFWLYH

3RVLWLYH PEi�P~QҞQq�z]ۄQJzPEq µ,�VDZ�FDWWOH��ODVW�ZHHN�¶ &

1HJDWLYH KҞPEi�P~QҞQq�z]zQJzPEq µ,�GLGQ¶W�VHH�FDWWOH��ODVW�ZHHN�¶ '
5HPRWH�3DVW�3HUIHFWLYH

3RVLWLYH� PEi�P~QҝQp�z]ۄQJzPEq µ,�VDZ�FDWWOH��ORQJ�DJR�¶ &

1HJDWLYH KҞPEi�P~QҝQp�z]ۄQJzPEq µ,�GLGQ¶W�VHH�FDWWOH��ORQJ�DJR�¶ &
6XEVHFXWLYH��1DUUDWLYH�

3RVLWLYH ����Qiҝ�WMjQJi�zPEiSҝUj µ����DQG�WKHQ�KH�ZURWH�D�OHWWHU¶ &

1HJDWLYH ����Qiҝ�Ki�WMjQJj�zPEjSҝUj µ����DQG�WKHQ�KH�GLG�QRW�ZULWH�D�OHWWHU¶ '
,PSHUDWLYH

3RVLWLYH KzQJi�zYjQiWMq µ7HDFK�FKLOGUHQ�¶ '

1HJDWLYH y�KzQJz�zYjQiWMq µ'RQ¶W�WHDFK�WKH�FKLOGUHQ¶ '

2SWDWLYH

3RVLWLYH QJjW~�~QJ�Uq�zYҞ�QJ�Uj µ/HW�XV�GR�WKH�ZRUN¶ '

1HJDWLYH iW~��QJ~Ui�zYҞ�QJ�Uj µ/HW�XV�QRW�GR�WKH�ZRUN¶ '

6XEMXQFWLYH

3RVLWLYH PEҝ�KۄQJq�zYjQiWMq µVR�WKDW�,�VKRXOG�WHDFK�FKLOGUHQ¶ '

1HJDWLYH q�Ki�KzQJۄ�zYjQiWMq µVR�WKDW�,�VKRXOG�QRW�WHDFK�FKLOGUHQ¶ '

7DEOH����2YHUYLHZ�RI�2WMLKHUHUR�7$0�IRUPV�DQG�WKH�LQÀHFWLRQ�RI�WKHLU�FRPSOHPHQWV

7KH�IROORZLQJ�7DEOH���SURYLGHV�D�VXPPDU\�RI�WKH�WHQVHV�LQYROYHG�LQ�WKH�GLIIHUHQW�
LQÀHFWLRQDO� SDWWHUQV�� GLYLGHG� LQWR� WKRVH� WHQVHV� ZKLFK� WULJJHU� FRPSOHPHQW� FDVH�
LQÀHFWLRQ� RQ� IROORZLQJ� QRXQV�� WKRVH� ZKLFK� WULJJHU� GHIDXOW� FDVH� LQÀHFWLRQ�� DQG�
¿QDOO\�WKH�VLQJOHWRQ�VHW�RI�WKH�QHJDWLYH�IDFWXDO�KDELWXDO�WHQVH�ZKLFK�DOORZV�HLWKHU�
FRPSOHPHQW�RU�GHIDXOW�LQÀHFWLRQ�
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7HQVHV�ZKLFK�WULJJHU�FRPSOHPHQW�FDVH�LQÀHFWLRQ�RQ�SRVW�YHUEDO�FRPSOHPHQWV
)DFWLYH�+DELWXDO�3RVLWLYH
5HFHQW�3DVW�,PSHUIHFWLYH�3RVLWLYH
5HPRWH�3DVW�,PSHUIHFWLYH�3RVLWLYH
5HPRWH�3DVW�,PSHUIHFWLYH�1HJDWLYH�

5HFHQW�3DVW�3HUIHFWLYH�3RVLWLYH
5HPRWH�3DVW�3HUIHFWLYH�3RVLWLYH
5HPRWH�3DVW�3HUIHFWLYH�1HJDWLYH
6XEVHFXWLYH��1DUUDWLYH��3RVLWLYH

7HQVHV�ZKLFK�WULJJHU�GHIDXOW�FDVH�LQÀHFWLRQ�RQ�SRVW�YHUEDO�FRPSOHPHQWV
3UHVHQW��1HDU�)XWXUH�3RVLWLYH
3UHVHQW��1HDU�)XWXUH�1HJDWLYH
,QGH¿QLWH�)XWXUH�3RVLWLYH
,QGH¿QLWH�)XWXUH�1HJDWLYH
5HFHQW�3DVW�,PSHUIHFWLYH�1HJDWLYH
5HFHQW�3DVW�3HUIHFWLYH�1HJDWLYH
6XEVHFXWLYH��1DUUDWLYH��1HJDWLYH

,PSHUDWLYH�3RVLWLYH
,PSHUDWLYH�1HJDWLYH
2SWDWLYH�3RVLWLYH
2SWDWLYH�1HJDWLYH
6XEMXQFWLYH�3RVLWLYH
6XEMXQFWLYH�1HJDWLYH

7HQVH�ZKLFK�WULJJHUV�HLWKHU�FRPSOHPHQW�RU�GHIDXOW�FDVH�LQÀHFWLRQ�RQ�SRVW�YHUEDO�
FRPSOHPHQWV
)DFWLYH�+DELWXDO�1HJDWLYH

7DEOH����6XPPDU\�RI�WHQVHV�WDNLQJ�FRPSOHPHQW�DQG�GHIDXOW�FDVH�FRPSOHPHQWV

0|KOLJ�DQG�.DYDUL��������QRWH�WKDW�FRPSOHPHQW�LQÀHFWLRQ�LV�UHODWHG�WR�SDVW�WHQVHV�
±�DOWKRXJK�WKH\�GR�QRW�GLVFXVV�ZK\�WKLV�VKRXOG�EH�±�DQG�WKDW�WKH�IDFWLYH�KDELWXDO�
WHQVH�SDWWHUQV�ZLWK�SDVW� WHQVHV� DV� LWV� WHPSRUDO� UHIHUHQFH� LQFOXGHV�SDVW� UHIHUHQFH��
LWV�PHDQLQJ� LV� WLPHOHVV�SUHGLFDWLRQ�RI�D� VWDWH� UDWKHU� WKDQ�D�ERXQGHG�DFWLYLW\��DQG�
WKLV�H[WHQGV�WR�WKH�SDVW�DV�ZHOO�DV�WR�SUHVHQW��$Q�DOWHUQDWLYH�DQDO\VLV�LV�SURSRVHG�LQ�
(OGHUNLQ��������������ZKHUH�WKH�DEVHQFH�RI�FRPSOHPHQW�LQÀHFWLRQ�DIWHU�YHUEV�LQ�
WKH�IXWXUH�WHQVHV�LV�H[SODLQHG�ZLWK�UHIHUHQFH�WR�WKH�GLIIHUHQW�PRUSKRORJLFDO�VWUXFWXUH�
RI� WKH� WZR� IXWXUH� WHQVHV�� WKH\� DUH�PRUH� UHFHQWO\� JUDPPDWLFDOLVHG�� EXLOW�ZLWK� WKH�
7$0�SUH¿[HV�Pi��Pij���ZKLFK��XQFKDUDFWHULVWLFDOO\�IRU�WKH�UHVW�RI�WKH�2WMLKHUHUR�
7$0�SDUDGLJP�±�DQG�%DQWX�7$0�SDUDGLJPV�PRUH�ZLGHO\�±��SUHFHGH��UDWKHU�WKDQ�
IROORZ�WKH�VXEMHFW�PDUNHU��(OGHUNLQ�DUJXHV�WKDW�LQ�WHUPV�RI�WRQDO�GRPDLQV��WKH�IXWXUH�
IRUPV�VWLOO�EHKDYH�DV�WZR�µZRUGV¶��ZKLFK�SUHYHQWV�WKH�DVVLJQPHQW�RI�D�+�WRQH�RQ�
WKH� FRPSOHPHQW� �LQ�(OGHUNLQ¶V� DQDO\VLV�� WKH�/+� WRQH� SDWWHUQ� RI� WKH� FRPSOHPHQW�
LQÀHFWLRQ� LV�H[SODLQHG�DV�UDLVLQJ�RI� WKH�SLWFK�RI� WKH�FRPSOHPHQW�DIWHU�QRQ�IXWXUH�
YHUEV���+RZHYHU��ERWK�DQDO\VHV�GR�QRW�IXOO\�DGGUHVV�WKH�GLVWULEXWLRQ�RI�GHIDXOW�DQG�
FRPSOHPHQW�LQÀHFWLRQV�DIWHU�QHJDWLYH�YHUEV��ZKHUH�WKHUH�LV�D�OHVV�FOHDU�FRUUHODWLRQ�
EHWZHHQ� LQÀHFWLRQV� DQG� SDVW�IXWXUH�7$0� IRUPV�� DQG� WKH� DSSDUHQW� RSWLRQDOLW\� RI�
LQÀHFWLRQ�DIWHU�WKH�QHJDWLYH�IDFWLYH�KDELWXDO��

$V� QRWHG� DERYH�� WKH� SRVLWLYH� IDFWLYH�KDELWXDO� WULJJHUV� FRPSOHPHQW� LQÀHFWLRQ��
ZKLOH� WKH� QHJDWLYH� IDFWLYH�KDELWXDO� FDQ� EH� IROORZHG� E\� D� GHIDXOW� QRXQ� RU� D�
FRPSOHPHQW�QRXQ��7KH�GLIIHUHQFH�EHWZHHQ�WKH�WZR�IRUPV�LV�UHODWHG�WR�IRFXV��7KH�
VHQWHQFH�ZLWK�WKH�FRPSOHPHQW�LQÀHFWHG�REMHFW�LQ������LPSOLHV�WKDW�WKH�VSHDNHUV�WHDFK�
RU�PD\�WHDFK�RWKHU�SHRSOH��ZKLOH�WKH�H[DPSOH�LQ�������ZLWK�D�GHIDXOW�FDVH�REMHFW��
GRHV�QRW�FDUU\�WKLV�LPSOLFDWLRQ��DQG�DVVHUWV�WKDW�WKH�VSHDNHUV�GR�QRW�WHDFK��FKLOGUHQ�
RU�DQ\RQH�HOVH��&RPSOHPHQW�LQÀHFWLRQ�KHUH�WKXV�FDUULHV�H[FOXVLYH�WHUP�IRFXV�±�LW�
HYRNHV�DQG�H[FOXGHV�DOWHUQDWLYHV��.ULIND�������±�ZKLOH�GHIDXOW�LQÀHFWLRQ�GRHV�QRW��
6LPLODUO\�������QHJDWHV�WKH�VPRNLQJ�RI�IUHVK�WREDFFR�VSHFL¿FDOO\��EXW�OHDYHV�RSHQ�
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WKH�SRVVLELOLW\�WKDW�WKH�VSHDNHU�ZRXOG�VPRNH�RWKHU�NLQGV�RI�WREDFFR��ZKLOH������LV�
D�FDWHJRULFDO�VWDWHPHQW� WKDW� WKH�VSHDNHU�GRHV�QRW�VPRNH��H[DPSOHV�DGDSWHG�IURP�
0|KOLJ�DQG�.DYDUL�������������

����� Ni�W�� KzQJ�j� zYi�QiWMq�
� 1(*�60�3/� WHDFK�)9� �&�FKLOGUHQ
� µ:H�QHYHU�WDXJKW�FKLOGUHQ��EXW�SRVVLEO\�RWKHU�SHRSOH�¶�

����� Ni�W�� KzQJ�j� zYj�QiWMq�
� 1(*�60�3/� WHDFK�)9� �'�FKLOGUHQ
� µ:H�SURIHVVLRQDOO\�GR�QRW�WHDFK�FKLOGUHQ��QRU�DQ\�RWKHU�SHRSOH�¶�

����� Kt� Q~�� zPi�Ni\i�� zPj�Sp�
� 1(*�60�6*� GULQN� �&�WREDFFR� ��QHZ
� µ,�GR�QRW�VPRNH�IUHVK�WREDFFR¶��OLW��GULQN�IUHVK�WREDFFR��

����� Kt� Q~�� zPj�Nj\i��
� 1(*�60�6*� GULQN� �'�WREDFFR
� µ,�GR�QRW�VPRNH�,�QHYHU�VPRNH¶��OLW��GULQN�WREDFFR��

7KH� QHJDWLYH� IDFWLYH�KDELWXDO� LV� WKH� RQO\� LQVWDQFH� LQ� WKH� V\VWHP� RI� 2WMLKHUHUR�
QRPLQDO�LQÀHFWLRQ�ZKLFK�LV�UHODWHG�WR�IRFXV��,Q�DOO�RWKHU�LQVWDQFHV��WKH�GLVWULEXWLRQ�
RI� FRPSOHPHQW� LQÀHFWLRQ� LV� SUHGLFWDEOH� IURP� WKH�7$0� RI� WKH� SUHGLFDWH� DQG� WKH�
V\QWDFWLF� SRVLWLRQ� RI� WKH� QRXQ�� ZKLFK� KDV� WR� IROORZ� WKH� YHUE� LPPHGLDWHO\�� /LNH�
FRQMRLQW�GLVMRLQW� V\VWHPV�� WKH� QRPLQDO� LQÀHFWLRQ� V\VWHP� RI� 2WMLKHUHUR� LV� WKXV�
VHQVLWLYH�WR�7$0�GLVWLQFWLRQV��DQG�LW�LV�UHODWHG�WR�IRFXV��DV�ZHOO�DV�±�DV�ZH�VKRZ�
LQ�WKH�QH[W�VHFWLRQ�±�WR�WKH�LPPHGLDWH�DGMDFHQF\�EHWZHHQ�YHUE�DQG�WKH�IROORZLQJ�
QRXQ�� ,Q� VHFWLRQ� ���ZH�ZLOO� IXUWKHU� GHYHORS� WKH� SDUDOOHO� EHWZHHQ� WRQH� FDVHV� DQG�
FRQMRLQW�GLVMRLQW�DOWHUQDWLRQV��DQG�LQ�WKLV�FRQWH[W�ZLOO�EULHÀ\�UHWXUQ�WR�WKH�GLVWULEXWLRQ�
RI�WHQVHV�LQ�ZKLFK�FRPSOHPHQW�FDVH�LV�IRXQG��

�����,PPHGLDWH�DIWHU�YHUE�SRVLWLRQ�

$V�QRWHG�DERYH��FRPSOHPHQW� LQÀHFWLRQ�DSSHDUV�RQ�DQ\�QRXQ�ZKLFK� LPPHGLDWHO\�
IROORZV� D� YHUE� LQ� WKH� UHOHYDQW� WHQVH�� ,W� LV� QRW� UHODWHG� WR� D� VSHFL¿F� JUDPPDWLFDO�
IXQFWLRQ� RU� WKHPDWLF� UROH� RI� WKH� QRXQ�� DQG� VR� LV� IRXQG� RQ� FRPSOHPHQWV� EHDULQJ�
WKHPH� RU� EHQHIDFWLYH� UROHV�� RQ� LQ¿QLWLYDO� FRPSOHPHQWV�� RQ� REMHFWV� RI� FDXVDWLYH�
YHUEV�� UDLVHG� VXEMHFWV�� RQ� DGYHUELDOO\� XVHG� QRXQV� DQG� ORFDWLYHV�� DQG� RQ� LQYHUWHG�
VXEMHFWV� ±� SURYLGHG� WKDW� WKH\� DSSHDU� OLQHDUO\� LPPHGLDWHO\� DIWHU� WKH� YHUE� LQ� WKH�
DSSURSULDWH�WHQVH�

�������7KHPH�DQG�EHQHIDFWLYH�REMHFWV

,Q� WKH� H[DPSOHV� GLVFXVVHG� VR� IDU�� FRPSOHPHQW� LQÀHFWLRQ� ZDV� IRXQG� RQ� WKHPH�
REMHFWV�RI�WUDQVLWLYH�YHUEV��H�J��������DERYH���/LNH�ZLWK�WUDQVLWLYH�YHUEV��WKH�REMHFW�
LPPHGLDWHO\�IROORZLQJ�D�GL�WUDQVLWLYH�YHUE�DOVR�VKRZV�FRPSOHPHQW�LQÀHFWLRQ�
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����� Yp� WpUpN�qU�j� zYi�pQGj� zQ�\jPj�
� 60��+$%� FRRN�$33/�)9� �&�JXHVWV� �'�PHDW
� µ7KH\�KDELWXDOO\�FRRN�PHDW�IRU�WKH�JXHVWV¶

7KH�H[DPSOH�VKRZV�WKDW�FRPSOHPHQW�LQÀHFWLRQ�LV�IRXQG�RQ�WKH�QRXQ�LPPHGLDWHO\�
IROORZLQJ�WKH�GL�WUDQVLWLYH��DSSOLFDWLYH��YHUE��WpUpNqUj�µFRRN�IRU¶��6LQFH�RQO\�RQH�
QRXQ�FDQ�EH�LQ�LPPHGLDWHO\�SRVW�YHUEDO�SRVLWLRQ��RQO\�RQH�REMHFW�LQ������±�WKH�¿UVW�
RQH�±�KDV�FRPSOHPHQW�LQÀHFWLRQ��WKH�OLQHDUO\�VHFRQG�REMHFW�KDV�GHIDXOW�LQÀHFWLRQ��
2WKHU� ORJLFDO�SRVVLELOLWLHV�RI� WRQH�FDVHV�RQ�REMHFWV�DUH�XQJUDPPDWLFDO�� DV� VKRZQ�
LQ������ZLWK� WZR�FRPSOHPHQW�FDVH�PDUNHG�QRXQV�DQG������ZLWK� WZR�GHIDXOW�FDVH�
PDUNHG�QRXQV�

����� 
Yp� WpUpN�qU�j� zYi�pQGj� zQ�\iPj�
� 60��+$%� FRRN�$33/�)9� �&�JXHVWV� �&�PHDW
� ,QWHQGHG��µ7KH\�KDELWXDOO\�FRRN�PHDW�IRU�WKH�JXHVWV¶

����� 
Yp� WpUpN�qU�j� zYj�pQGi� zQ�\jPj�
� 60��+$%� FRRN�$33/�)9� �'�JXHVWV� �'�PHDW

,QWHQGHG��µ7KH\�KDELWXDOO\�FRRN�PHDW�IRU�WKH�JXHVWV¶

+RZHYHU��LI�WKH�EHQHIDFWLYH�REMHFW�LV�H[SUHVVHG�E\�DQ�REMHFW�FRQFRUG��OHDYLQJ�WKH�
WKHPH�REMHFW�LQ�LPPHGLDWH�SRVW�YHUEDO�SRVLWLRQ��LW�LV�WKH�WKHPH�REMHFW�ZKLFK�VKRZV�
FRPSOHPHQW�LQÀHFWLRQ��DV�FDQ�EH�VHHQ�IURP�zQ\iPj�µPHDW¶�LQ������

����� Yp� Yp� WpUpN�qU�j� zQ�\iPj�
� 60��+$%� 20�� FRRN�$33/�)9� �&�PHDW
� µ7KH\�KDELWXDOO\�FRRN�PHDW�IRU�WKHP¶

7KH�JUDPPDWLFDO�IXQFWLRQ�RI�WKH�FRPSOHPHQW�LQÀHFWHG�QRXQ��WKDW�LV��ZKHWKHU�LW�LV�
D�GLUHFW�RU�DQ�LQGLUHFW�REMHFW��FI�����DQG������LWV�WKHPDWLF�UROH�±�H�J��EHQHIDFWLYH�LQ�
�����DQG�WKHPH�LQ������±�RU�WKH�SUHVHQFH�RI�DQ�REMHFW�FRQFRUG�LQ������GR�QRW�SOD\�D�
UROH�IRU�WKH�DVVLJQPHQW�RI�FRPSOHPHQW�LQÀHFWLRQ��$OO�WKDW�PDWWHUV�LV�WKDW�WKH�QRXQ�LV�
WKH�OLQHDUO\�¿UVW�FRPSOHPHQW�RI�WKH�YHUE��

7KH� VDPH� HIIHFW� LV� VHHQ� LQ� SDVVLYHV� RI� GL�WUDQVLWLYHV�� 2WMLKHUHUR� DOORZV� WKH�
SDVVLYLVDWLRQ�RI�HLWKHU�REMHFW�RI�D�GL�WUDQVLWLYH�FRQVWUXFWLRQ��DQG�LQ�ERWK�FDVHV�WKH�
UHPDLQLQJ� SRVW�YHUEDO� REMHFW� KDV� FRPSOHPHQW� LQÀHFWLRQ�� WKH� UHPDLQLQJ� WKHPH�
REMHFW�zPEiStUj�LQ������DQG�WKH�UHPDLQLQJ�EHQHIDFWLYH�REMHFW�zPtWuUu�LQ������

����� zYj�QiWMq�� Y�i� WMjQJ�pU�p�� z�PtWuUu�� zP�EjStUj
� �'�FKLOGUHQ� 60��3$67� ZULWH�$33/�)9� �&�WHDFKHU� �'�OHWWHU
� µ7KH�FKLOGUHQ�ZURWH�WKH�WHDFKHU�D�OHWWHU¶

����� z�PuWuUu�� \�i� WMjQJ�pU�Z�i� zP�EiStUj�
� �'�WHDFKHU�� 60��3$67� ZULWH�$33/�3$66�)9�� �&�OHWWHU�
� µ7KH�WHDFKHU�ZDV�ZULWWHQ�D�OHWWHU¶
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����� zP�EjStUj� \�i� WMjQJ�pU�Z�i� z�PtWuUu��
� �'�OHWWHU� 60��3$67� ZULWH�$33/�3$66�)9�� �&�WHDFKHU
� µ7KH�OHWWHU�ZDV�ZULWWHQ�IRU�WR�WKH�WHDFKHU¶

7KH� ¿QDO� WRNHQ� RI� HYLGHQFH� IRU� WKH� UHODWLRQ� EHWZHHQ� FRPSOHPHQW� LQÀHFWLRQ� RI�
REMHFWV�DQG�WKHLU�OLQHDU�SRVLWLRQ�FRPHV�IURP�SURQRPLQDO�REMHFW�FOLWLFV��$V�DOUHDG\�
VHHQ� DERYH�� LI� WKH� EHQHIDFWLYH� REMHFW� RI� DQ� DSSOLFDWLYH� YHUE� LV� H[SUHVVHG� E\� DQ�
REMHFW�FRQFRUG�� WKH�UHPDLQLQJ�RYHUW� WKHPH�REMHFW� LV� LQ�FRPSOHPHQW� LQÀHFWLRQ��DV�
zPEiStUj�µOHWWHU¶�LQ�������,I��RQ�WKH�RWKHU�KDQG��WKH�EHQHIDFWLYH�REMHFW�LV�H[SUHVVHG�
E\�D�SRVW�YHUEDO�REMHFW�FOLWLF��WKH�VDPH�UHPDLQLQJ�WKHPH�REMHFW�LV�LQ�GHIDXOW�LQÀHFWLRQ�
�����

����� zYj�QiWMq�� Yq� P�� WMiQJ�qU�j� zP�EiStUj
� �'�FKLOGUHQ� 60��+$%� 20�� ZULWH�$33/�)9� �&�OHWWHU
� µ7KH�FKLOGUHQ�ZULWH�KLP�D�OHWWHU¶

����� zYj�QiWMq�� Yp� WMiQJ�qU�j� \p� zP�EjStUj
� �'�FKLOGUHQ� 60��+$%� ZULWH�$33/�)9� 3521�� �'�OHWWHU

µ7KH�FKLOGUHQ�ZULWH�KLP�D�OHWWHU¶

6LQFH�WKH�JUDPPDWLFDO�DQG�WKHPDWLF�UROHV�RI�WKH�RYHUW�QRXQ�GR�QRW�GLIIHU�LQ�WKH�WZR�
H[DPSOHV��DQG�VLQFH�LQ�WHUPV�RI�JUDPPDWLFDO�IXQFWLRQ�DQG�VHPDQWLF�PHDQLQJ��WKH�
REMHFW� FRQFRUG� DQG� WKH�REMHFW� FOLWLF� DUH� WKH� VDPH�� WKH� H[DPSOHV� IXUWKHU� LOOXVWUDWH�
WKDW�WKH�GLVWULEXWLRQ�RI�FRPSOHPHQW�LQÀHFWLRQ�GHSHQGV�RQ�WKH�SRVLWLRQ�RI�WKH�QRXQ�
LPPHGLDWHO\�DIWHU�WKH�YHUE��

�������,Q¿QLWLYDO�FRPSOHPHQWV��GHULYHG�REMHFWV�DQG�UDLVHG�VXEMHFWV

,Q�DGGLWLRQ�WR�WKH�H[DPSOHV�VHHQ�VR�IDU��ZKHUH�FRPSOHPHQW�LQÀHFWLRQ�ZDV�IRXQG�RQ�
�GLUHFW�RU�LQGLUHFW��REMHFWV��FRPSOHPHQW�LQÀHFWLRQ�LV�DOVR�IRXQG�RQ�LQ¿QLWLYDO�REMHFWV�
DQG�RQ�ZKDW�ZH�FDOO�GHULYHG�REMHFWV��WKDW�LV�REMHFWV�RI�FDXVDWLYH�YHUEV�DQG�VXEMHFWV�
RI�VXERUGLQDWHG�REMHFW�FODXVHV��SURYLGHG�WKDW�WKH\�LPPHGLDWHO\�IROORZ�D�YHUE�LQ�WKH�
ULJKW�WHQVH��

,Q¿QLWLYHV�LQ�2WMLKHUHUR��DV�LQ�PDQ\�RWKHU�%DQWX�ODQJXDJHV��DUH�FODVV����QRXQV�
DQG�KDYH�D�QRPLQDO�FODVV�SUH¿[�zN����,Q¿QLWLYHV�FODVV����QRXQV�KDYH�ERWK�YHUEDO�
DQG�QRPLQDO�SURSHUWLHV��DQG�FDQ�IXQFWLRQ�DV�VXEMHFW�DQG�REMHFWV��VHH�0|KOLJ�HW�DO��
����������0|KOLJ�DQG�.DYDUL���������������:KHQ�LQ¿QLWLYHV�DUH�XVHG�DV�REMHFWV��
WKH\�VKRZ�QRPLQDO�LQÀHFWLRQ�OLNH�RWKHU�QRXQV��DQG�VR�KDYH�FRPSOHPHQW�LQÀHFWLRQ�
ZKHQ�LPPHGLDWHO\�IROORZLQJ�D�YHUE�LQ�WKH�DSSURSULDWH�WHQVH��([DPSOH������VKRZV�
WKH� LQ¿QLWLYH�zN�UiUj� µWR� VOHHS¶� DV� VXEMHFW��ZLWK�GHIDXOW� LQÀHFWLRQ��ZKLOH� LQ� �����
zN~P~Qi�µWR�VHH¶�LV�WKH�REMHFW�RI��YjQJj�µZDQW¶�DQG�VKRZV�FRPSOHPHQW�LQÀHFWLRQ�

����� zN��UiUj�� Pi�N~�� QGMt� KuKiP�uV�j�� zWMu��U~
� ��'�VOHHS� 35(6�60��� 20�6*� SDLQ�&$86�)9� �'�KHDG
� µ6OHHSLQJ�JLYHV�PH�D�KHDGDFKH¶
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����� PEu� YjQJj� zN~�P~Qi
� 60�6*�+$%� ZDQW� ��&�VHH
� µ,�ZDQW�WR�VHH¶

&RPSOHPHQW�LQÀHFWLRQ�LV�DOVR�IRXQG�RQ�REMHFWV�RI�FDXVDWLYH�YHUEV��,Q�������zYiQiWMq�
µFKLOGUHQ¶� VKRZV�FRPSOHPHQW� LQÀHFWLRQ� DIWHU� WKH� FDXVDWLYH�YHUE� �WMjQJuVj� µPDNH�
ZULWH¶�

����� z�PuWuUu�� u� WMjQJ�uV�j� zYi�QiWMq� z]zP�EjStUj
� �'�WHDFKHU� 60��+$%� ZULWH�&$86�)9� �&�FKLOGUHQ� ��'�OHWWHU
� µ7KH�WHDFKHU�PDNHV�WKH�FKLOGUHQ�ZULWH�OHWWHUV¶

)LQDOO\��FRPSOHPHQW�LQÀHFWLRQ�LV�DOVR�IRXQG�ZLWKLQ�FRPSOH[�VHQWHQFHV��ZKHQ�WKH�
VXEMHFW� RI� WKH� ORZHU� FODXVH� IROORZV� D�PDWUL[� YHUE� LQ� WKH� UHOHYDQW� WHQVH� GLUHFWO\��
7KH� UHOHYDQW� GDWD� LQYROYH� DQ� RSWLRQDO� VXERUGLQDWLRQ� FRQVWUXFWLRQ� LQ� ZKLFK� WKH�
ORZHU� FODXVH� VXEMHFW� LV� UDLVHG� DFURVV� WKH� FRPSOHPHQWLVHU�� ,Q� FDQRQLFDO� VHQWHQFHV�
ZLWK� D� VXERUGLQDWH� FODXVH�� WKH� YHUE� LV� IROORZHG� E\� WKH� FRPSOHPHQWLVHU�N�WMƯ�� D�
JUDPPDWLFDOLVHG�IRUP�RI�WKH�YHUE��WMj�µVD\¶��DQG�VR�WKH�VXEMHFW�RI�WKH�VXERUGLQDWH�
FODXVH�LV�VHHQ�LQ�GHIDXOW�FDVH��zYjQiWMq�µFKLOGUHQ¶�LQ������DQG�zYjpQGi�µJXHVWV¶�LQ�
������

����� z�PuWuUu�� t� YiQJ�j�� N�WMi��zYj�QiWMq�� Yp� WMiQJ�p
� �'�WHDFKHU� 60��+$%� ZDQW�)9� WKDW�� �'�FKLOGUHQ� 60�� ZULWH�6%9
� zP�EjStUj
� ��'�OHWWHU
� µ7KH�WHDFKHU�ZDQWV�WKDW�WKH�FKLOGUHQ�VKRXOG�ZULWH�D�OHWWHU¶

����� PE�i� WMtZ�j� N�WMi� zYj�pQGi� Y�i� Uu� P�zQ�JiQGj
� 60�6*�3$67� NQRZ�)9� WKDW� �'�JXHVWV� 60��3$67� EH� ����&�KRPH
� µ,�NQHZ�WKDW�WKH�JXHVWV�ZHUH�LQ�WKH�KRXVH¶

+RZHYHU�� WKHUH� LV� DQ� DOWHUQDWLYH� FRQVWUXFWLRQ� LQ�2WMLKHUHUR�� LQ�ZKLFK� WKH� VXEMHFW�
RI� WKH� VXERUGLQDWH� FODXVH� FDQ� EH� SODFHG� EHIRUH� WKH� FRPSOHPHQWLVHU�� UHVXOWLQJ� LQ�
HPSKDVLV�RQ�WKH�ORZHU�VXEMHFW��ZKLFK�DVVXPHV�REMHFW�SURSHUWLHV�ZLWK�UHVSHFW�WR�WKH�
PDWUL[�FODXVH�DQG�IROORZV�WKH�YHUE�LPPHGLDWHO\��,W�WKXV�KDV�FRPSOHPHQW�FDVH��

���7KH�FRPSOHPHQWLVHU�N�WMƯ��DV�D�QRPLQDO�OLNH�LQILQLWLYH��DOVR�DSSHDUV�LQ�WKH�FRPSOHPHQW�
FDVH��DV�WKH�ORZ�WRQHG�YHUE�VWHP�EHFRPHV�+�DIWHU�WKH�/�SUHIL[�
���7KHVH�FRQVWUXFWLRQV�ORRN�RGG�DV�WKH�ORZHU�VXEMHFW�VHHPV�WR�FRPH�EHIRUH�WKH�FRPSOHPHQWL]HU�
N�WMƯ��2QH�ZD\�RI�WKLQNLQJ�DERXW�WKHVH�H[DPSOHV�LV�WR�DVVXPH�WKDW�WKH�UHOHYDQW�QRXQ�SKUDVH�
KDV� �VRPH��REMHFW�SURSHUWLHV�ZLWK� UHVSHFW� WR� WKH�PDWUL[�FODXVH�� DQG� WKDW� WKH� ORZHU� VXEMHFW�
LV�JUDPPDWLFDOO\�H[SUHVVHG�E\� WKH�VXEMHFW�FRQFRUG��FRUUHVSRQGLQJ� WR�VRPHWKLQJ� OLNH� µ7KH�
WHDFKHU�ZDQWV�WKH�FKLOGUHQ���VR��WKDW�WKH\�VKRXOG�ZULWH�D�OHWWHU¶�
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����� z�PuWuUu�� t� YiQJ�j�� zYi�QiWMq�� N�WMƯ�� Yp� WMiQJ�p
� �'�WHDFKHU� 60��+$%� ZDQW�)9� �&�FKLOGUHQ� WKDW�� 60�� ZULWH�6%9
� zP�EjStUj
� ��'�OHWWHU
� µ7KH�WHDFKHU�ZDQWV�WKDW�WKH�FKLOGUHQ�VKRXOG�ZULWH�D�OHWWHU¶

����� PE�i� WMtZ�j� zYi�pQGj� N�WMƯ�� Y�i� Uu�
� 60�6*�+$%� NQRZ�)9� �&�JXHVWV�� WKDW� 60��+$%� EH
� Pz�Q�JiQGj
� ����&�KRPH
� µ,�NQHZ�WKDW�WKH�JXHVWV�ZHUH�LQ�WKH�KRXVH¶

,Q�WKHVH�H[DPSOHV��WKH�QRXQ�LQ�FRPSOHPHQW�LQÀHFWLRQ�LV�WKH�ORJLFDO�VXEMHFW�RI�WKH�
VXERUGLQDWH�FODXVH��EXW�DVVXPHV�REMHFW�SURSHUWLHV�ZLWK�UHVSHFW�WR�WKH�PDWUL[�YHUE��
DQ� DSSDUHQW� LQVWDQFH� RI� VXEMHFW�WR�REMHFW� UDLVLQJ�� EXW� ZLWKRXW� WKH� ORZHU� FODXVH�
YHUE� EHLQJ� LQ¿QLWLYDO�� ,Q� WKHVH� H[DPSOHV�� WKH� FRPSOHPHQW� LQÀHFWHG� QRXQ� FRXOG�
EH�DQDO\VHG�DV�WKH�REMHFW�RI�WKH�PDWUL[�YHUE��DQG�WKXV�UHFHLYLQJ�FRPSOHPHQW�FDVH�
GXH�WR�LWV�VWUXFWXUDO�UROH�RU�JUDPPDWLFDO�IXQFWLRQ��+RZHYHU��HYLGHQFH�IURP�REMHFW�
PDUNLQJ�VKRZV�WKDW�WKLV�DQDO\VLV�FDQQRW�EH�H[WHQGHG�WR�DOO�UHOHYDQW�H[DPSOHV��DV�ZH�
ZLOO�VKRZ�QH[W�

,Q�DOO�FDVHV�RI�UDLVHG�VXEMHFWV�GLVFXVVHG�VR�IDU�WKH�UDLVHG�VXEMHFW�FRXOG�KDYH�EHHQ�
UHSODFHG�E\�DQ�REMHFW�FRQFRUG��DV�VKRZQ�IRU�WKH�ODVW�H[DPSOH�LQ������

����� PE�p� Yp� WMtZ�j� N�WMi�� Y�i� Uu� Pz�Q�JiQGj
� 60�6*�+$%� 20�� NQRZ�)9� WKDW� 60��+$%� EH� ����&�KRPH
� µ,�NQHZ�WKDW�WKH\�ZHUH�LQ�WKH�KRXVH¶

+RZHYHU�� WKLV� LV�QRW� DOZD\V� WKH�FDVH�� DV� FRPSOHPHQW� LQÀHFWLRQ� LV� DOVR� IRXQG�RQ�
QRXQV�ZKLFK�FDQQRW�EH�UHSODFHG�E\�DQ�REMHFW�FRQFRUG��7KH�SUHGLFDWH��P~QtNi� LV�
VLPLODU�WR�WKH�YHUEV�LQ�WKH�H[DPSOHV�DERYH�LQ�WKDW�LW�FDQ�EH�IROORZHG�HLWKHU�E\�WKH�
FRPSOHPHQWLVHU�N�WMƯ�RU�E\�WKH�VXEMHFW�RI�WKH�ORZHU�FODXVH��L�H��zYipQGi�LQ�������
+RZHYHU��DOWKRXJK�zYipQGi�LQ������DSSHDUV�LQ�FRPSOHPHQW�LQÀHFWLRQ�������VKRZV�
WKDW�LW�FDQQRW�EH�DQDO\VHG�DV�SULPDU\�REMHFW�RI��P~QtNi�DV�LW�FDQQRW�EH�UHSODFHG�E\�
DQ�REMHFW�FRQFRUG��

����� S�i� P~QtN�i�� N�WMi�� zYj�pQGi�� Yq� Ut�
� 60���+$%� EH�VHHQ�)9� WKDW�� �'�JXHVWV� 60��+$%� EH
� P�zQ�JiQGj
� ����&�KRPH
� µ,W�ZDV�VHHQ�WKDW�WKH�JXHVWV�DUH�DW�KRPH�LQ�WKH�KRXVH¶�

���7KHUH�LV�VRPH�GLVFXVVLRQ�DERXW�WKH�JUDPPDWLFDO�VWDWXV�RI�GLIIHUHQW�REMHFWV�LQ�%DQWX��H�J��
+\PDQ�DQG�'XUDQWL�������%UHVQDQ�DQG�0RVKL�������%DNHU�������5LHGHO��������,Q�WKH�SUHVHQW�
FRQWH[W��ZH� UHIHU� DV� µSULPDU\�REMHFW¶� WR� WKRVH� FRPSOHPHQWV�ZKLFK� FDQ�EH� UHSODFHG�E\� DQ�
REMHFW�FRQFRUG�
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����� S�i� P~QtN�i�� zYi�pQGi�� N�WMƯ�� Yq� Ut� P�zQ�JiQGj
� 60���3$67� EH�VHHQ�)9� �&�JXHVWV� WKDW�� 60��+$%� EH� ����&�KRPH
� µ,W�ZDV�VHHQ�WKDW�WKH�JXHVWV�DUH�DW�KRPH�LQ�WKH�KRXVH¶�

����� 
S�p� Yp� P~QtN�i�� N�WMi�� Yq� Ut� P�zQ�JiQGj
� 60���3$67� 20�� EH�VHHQ�)9� WKDW�� 60��+$%� EH� ����&�KRPH
� ,QWHQGHG��µ,W�ZDV�VHHQ�WKDW�WKH\�DUH�DW�KRPH¶

7KH�IDFW� WKH�REMHFW�PDUNLQJ�LQ������LV�QRW�SRVVLEOH�LV��SUHVXPDEO\��UHODWHG�WR�WKH�
SUHGLFDWH��7KH� YHUE� �P~QtNi� LV� �KLVWRULFDOO\�� GHULYHG� IURP� �P~Qi� µVHH¶� DQG� WKH�
QHXWUR�SDVVLYH�H[WHQVLRQ��LN��WKXV�UHVXOWLQJ�LQ�DQ�LQWUDQVLWLYH�SUHGLFDWH��DQG�VR�QRW�
OLFHQVLQJ�D�GLUHFW�REMHFW��%XW�WKLV�PHDQV�WKDW�FRPSOHPHQW�LQÀHFWLRQ�LQ������FDQQRW�
EH� DQDO\VHG� DV� UHVXOWLQJ� IURP� SULPDU\� REMHFWKRRG� RI� zYipQGi� µJXHVWV¶�� DV� ZDV�
SRVVLEOH�LQ�������5DWKHU��FRPSOHPHQW�LQÀHFWLRQ�LV�IRXQG�LQ������EHFDXVH�WKH�QRXQ�
IROORZV�WKH�SUHGLFDWH�LPPHGLDWHO\��LQ�WHUPV�RI�OLQHDU�RUGHU��DQG�QRW�EHFDXVH�RI�LWV�
JUDPPDWLFDO�IXQFWLRQ�RU�VWUXFWXUDO�FRQ¿JXUDWLRQ�

7KH�H[DPSOHV�LQ�WKLV�VHFWLRQ�WKXV�VKRZ�WKDW�FRPSOHPHQW�LQÀHFWLRQ�LV�VHQVLWLYH�
WR�OLQHDU�RUGHU�DQG�WKH�WHQVH�RI�WKH�SUHGLFDWH��EXW�QRW�WR�WKH�WKHPDWLF�UROH�RI�WKH�13��
QRU�WR�LWV�VWUXFWXUDO�UROH�DV�JUDPPDWLFDO��SULPDU\��REMHFW��

�������$GYHUELDOO\�XVHG�QRXQV�DQG�ORFDWLYHV

7KH�FRQFOXVLRQ�RI�WKH�SUHYLRXV�VHFWLRQ��WKDW�FRPSOHPHQW�LQÀHFWLRQ�LV�LQGHSHQGHQW�
RI�REMHFWKRRG�� LV� IXUWKHU�FRQ¿UPHG�E\�HYLGHQFH� IURP�DGYHUELDOO\�XVHG�QRXQV�� ,Q�
2WMLKHUHUR�� D� QXPEHU� RI� QRXQV� FDQ� EH� XVHG� DGYHUELDOO\�� IRU� H[DPSOH� zQJ�UyYj�
µHYHQLQJ¶�RU�zP�K�Ni�µPRUQLQJ¶��$OWKRXJK�WKHVH�QRXQV�DUH�QRW�SULPDU\�REMHFWV�RI�
WKH�YHUE��WKH\�UHFHLYH�FRPSOHPHQW�FDVH�ZKHQ�IROORZLQJ�WKH�YHUE�LPPHGLDWHO\��:KHQ�
DGYHUELDOO\�XVHG�QRXQV�SUHFHGH�WKH�YHUE��RU�IROORZ�DQ�REMHFW��WKH\�UHFHLYH�GHIDXOW�
LQÀHFWLRQ����������DV�H[SHFWHG��+RZHYHU��LQ������zQJ~UyYj�µHYHQLQJ¶�IROORZV�WKH�
YHUE�GLUHFWO\�� DQG��EHFDXVH�RI� WKLV�� LW� VXUIDFHV�ZLWK�FRPSOHPHQW� LQÀHFWLRQ�� DV�GR�
zP~K�Ni�µPRUQLQJ¶�DQG�pUqUy�µ\HVWHUGD\¶�LQ������DQG�������IRU�WKH�VDPH�UHDVRQ�

����� PEu� U\i� zQ�\iPj� zQ�J�UyYj
� 60�6*�+$%� HDW� �&�PHDW� �'�HYHQLQJ
� µ,�XVXDOO\�HDW�PHDW�LQ�WKH�HYHQLQJ¶

����� zQ�J�UyYj�� PEu� U\i� zQ�\iPj
� �'�HYHQLQJ�� 60�6*�+$%� HDW� �&�PHDW
� µ,Q�WKH�HYHQLQJ�,�XVXDOO\�HDW�PHDW¶

����� PEu� U\i�� zQ�J~UyYj
� 60�6*�+$%� HDW� �&�HYHQLQJ
� µ,�XVXDOO\�HDW�LQ�WKH�HYHQLQJ¶

����� PEu� U\i�� z�P~K�Ni
� 60�6*�+$%� HDW� �&�PRUQLQJ
� µ,�XVXDOO\�HDW�LQ�WKH�PRUQLQJ¶
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����� .jWqQij�� Z�q� \�qUq�� p�UqUy
� ��.DWHQDD� 60��3$67� FRPH�3(5)� �&�\HVWHUGD\
� µ.DWHQDD�FDPH�\HVWHUGD\¶

,Q�WHUPV�RI�WKHLU�VHPDQWLF�IXQFWLRQ�DQG�WKHPDWLF�UROHV��zQJ�UyYj��zP�K�Ni�DQG�
pUqUy� DUH�QRW�REMHFWV�RI� WKH�YHUE�� DQG� FDQQRW�EH� UHSODFHG�E\� DQ�REMHFW� FRQFRUG��
DQG� VR� WKH� H[DPSOHV� FRQ¿UP� WKDW� WKH� VHW� RI�QRXQV� WDNLQJ�FRPSOHPHQW� LQÀHFWLRQ�
LQFOXGHV�� EXW� LV� ZLGHU� WKDQ�� SULPDU\� REMHFWV��$V� ZRXOG� EH� H[SHFWHG� IURP� WKLV��
ORFDWLYH�QRXQV��ZKLFK�W\SLFDOO\�DUH�PRUH�REMHFW�OLNH�WKDQ�DGYHUELDOO\�XVHG�QRXQV��
FDQ� WDNH�FRPSOHPHQW� LQÀHFWLRQ�DV�ZHOO�� ,Q������ WKH� ORFDWLYH�NzQJiQGj� µWR�DW� WKH�
KRXVH�KRPH¶�VKRZV�FRPSOHPHQW�LQÀHFWLRQ��ZKLOH�qUqUz�µ\HVWHUGD\¶��QRZ�QR�ORQJHU�
IROORZLQJ�WKH�YHUE�LPPHGLDWHO\��VKRZV�GHIDXOW�LQÀHFWLRQ�

����� .jWqQij�� Z�q� \�qUq� N�zQ�JiQGj�� q�UqUz
� ��.DWHQDD� 60��3$67� FRPH�3(5)� ����&�KRXVH� �'�\HVWHUGD\

µ.DWHQDD�FDPH�KRPH�\HVWHUGD\¶�

�������3RVW�YHUEDO�VXEMHFWV

7KH�¿QDO�HQYLURQPHQW�ZKHUH�FRPSOHPHQW�LQÀHFWHG�QRXQV�IROORZ�D�YHUE�LV�WKH�FDVH�
RI� SRVW�YHUEDO� ORJLFDO� VXEMHFWV� LQ� ORFDWLYH� LQYHUVLRQ� VWUXFWXUHV�� ZKHUH� D� ORFDWLYH�
FRPSOHPHQW�RI�D�QRQ�LQYHUWHG�FODXVH�VXFK�DV������EHFRPHV�WKH�JUDPPDWLFDO�VXEMHFW�
RI� D� FRUUHVSRQGLQJ� ORFDWLYH� LQYHUVLRQ� VWUXFWXUH�DV� LQ� ����� �VHH�0DUWHQ��������$V�
WKH� FRQWUDVW� EHWZHHQ� ����� DQG� ����� VKRZV�� WKH� ORJLFDO� VXEMHFW� zYjQG�� µSHRSOH¶�
KDV� GHIDXOW� LQÀHFWLRQ� ZKHQ� XVHG� DV� SUH�YHUEDO� JUDPPDWLFDO� VXEMHFW� ������ EXW�
FRPSOHPHQW�LQÀHFWLRQ�LQ�SRVW�YHUEDO�SRVLWLRQ�������ZKLOH��FRQYHUVHO\��WKH�ORFDWLYH�
KDV�FRPSOHPHQW�LQÀHFWLRQ�LQ�������DQG�GHIDXOW�LQÀHFWLRQ�LQ������

����� zYj�QG��� Y�i� KuW�t�� P�zQ�JiQGj�
� �'�SHRSOH� 60��3$67� HQWHU�)9� ����&�KRXVH
� µ3HRSOH�HQWHUHG�LQWR�WKH�KRXVH¶�

����� P�zQ�JjQGj� PZ�i� KuW�t�� zYi�QG�
� ����'�KRXVH� 60���3$67� HQWHU�)9� �&�SHRSOH
� µ,QWR�WKH�KRXVH�HQWHUHG�SHRSOH¶

7KH� SRVW�YHUEDO� QRXQ� LQ� ORFDWLYH� LQYHUVLRQ� FRQVWUXFWLRQV� SDUWO\� UHWDLQV� LWV� VWDWXV�
DV�VXEMHFW��DV�LW�FDQQRW�EH�UHSODFHG�E\�DQ�REMHFW�FRQFRUG�������DOWKRXJK�LW�FDQ�EH�
UHSODFHG�E\�D�SRVW�YHUEDO��REMHFW��FOLWLF�������

����� 
P�zQ�JjQGj� PZ�p� Yq� KuW�t�
� ����&�KRXVH� 60���3$67� 20�� HQWHU�)9
� ,QWHQGHG��µ,QWR�WKH�KRXVH�HQWHUHG�WKH\¶

����� P�zQ�JjQGj�� PZ�i� KuW�t� Yz�
� ����&�KRXVH� 60���3$67� HQWHU�)9� 3521�
� µ,QWR�WKH�KRXVH�HQWHUHG�WKH\¶�
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)XUWKHUPRUH��ZKLOH�WKH�ORFDWLYH�QRXQ�FDQ�EH�RPLWWHG��DV�VKRZQ�LQ�������WKH�SRVW�YHUEDO�
ORJLFDO�VXEMHFW�LV�PDQGDWRU\��DV�WKH�XQJUDPPDWLFDOLW\�RI������GHPRQVWUDWHV�

����� PZ�i� KuW�t�� zYi�QG��
� 60���3$67� HQWHU�)9� �&�SHRSOH
� µ7KHUH�HQWHUHG�SHRSOH¶�

����� 
P�zQ�JjQGj� PZ�i� KuW�t�
� ����'�KRXVH� 60���3$67� HQWHU�)9
� ,QWHQGHG��µ,QWR�WKH�KRXVH�HQWHUHG¶�

,W�FRXOG�EH�DUJXHG�WKDW�WKH�ORJLFDO�VXEMHFW�DWWUDFWV�FRPSOHPHQW�LQÀHFWLRQ�EHFDXVH�LW�
RULJLQDWHV�LQ�DQ�XQGHUO\LQJ�REMHFW�SRVLWLRQ��)RU�H[DPSOH��EDVHG�RQ�HYLGHQFH�IURP�
&KLFKHZD��%UHVQDQ�DQG�.DQHUYD��������DUJXH�WKDW�ORFDWLYH�LQYHUVLRQ�LV�RQO\�SRVVLEOH�
ZLWK�XQDFFXVDWLYH�SUHGLFDWHV��WKDW�LV��LQWUDQVLWLYHV�ZLWK�RQO\�D�WKHPH�DUJXPHQW��DQG�
WKDW�ORFDWLYH�LQYHUVLRQ�LV�QRW�SRVVLEOH�ZLWK�DJHQW�DUJXPHQWV��VR�WKDW�WKH�SRVW�YHUEDO�
13�RULJLQDWHV�LQ�REMHFW�SRVLWLRQ��DQG�WKDW�WKH�ORFDWLYH�DJUHHPHQW�IXO¿OV�JUDPPDWLFDO�
UHTXLUHPHQWV�IRU�D�VXEMHFW��VLPLODU�WR�(QJOLVK�WKHUH�LQVHUWLRQ��VHH�DOVR�'HPXWK�DQG�
0PXVL��������+RZHYHU��2WMLKHUHUR�GLIIHUV�IURP�&KLFKHZD�LQ�WKDW�ORFDWLYH�LQYHUVLRQ�
LV� QRW� UHVWULFWHG� WR� XQDFFXVDWLYH� SUHGLFDWHV�� EXW� LV� DOVR� DYDLODEOH�ZLWK� SUHGLFDWHV�
ZKLFK�UHTXLUH�ERWK�DQ�DJHQW�DQG�D�WKHPH�DUJXPHQW�

����� S�zQ�JjQGj�� Sp� NiYjU�U�uU�j� zYi�QiWMq� zYj�pQGj
� ����'�KRXVH� 60���+$%� YLVLW�$33/�)9� �&�FKLOGUHQ� �'�JXHVWV
� µ7KH�FKLOGUHQ�YLVLW�WKH�JXHVWV�DW�KRPH¶

7KH�H[DPSOH�VKRZV�WKDW� ORFDWLYH� LQYHUVLRQ�LV�SRVVLEOH�ZLWK�D� WUDQVLWLYH�SUHGLFDWH�
VXFK� DV� �NiYjU�UuUj� µYLVLW¶��� +HUH� WKH� LPPHGLDWH� SRVW�YHUEDO� QRXQ� H[SUHVVHV� DQ�
DJHQW� UROH� DQG� LQWURGXFHV� WKH� ORJLFDO� VXEMHFW� RI� WKH� SURSRVLWLRQ�� DQG� FRXOG� WKXV�
QRW� KDYH� RULJLQDWHG� LQ� DQ� XQGHUO\LQJ� REMHFW� SRVLWLRQ�� 7KH� GDWD� WKXV� VKRZ� WKDW�
SRVW�YHUEDO�� LQYHUWHG�VXEMHFWV�QHHG� WR�EH� LQFOXGHG�LQ� WKH�VWUXFWXUDO�GHVFULSWLRQ�RI�
WKH� GLVWULEXWLRQ� RI� FRPSOHPHQW� LQÀHFWLRQ�� WRJHWKHU�ZLWK� WKHPH�� EHQHIDFWLYH�� DQG�
LQ¿QLWLYDO�FRPSOHPHQWV��UDLVHG�VXEMHFWV��DGYHUELDO�QRXQV�DQG�ORFDWLYHV��

�����%ORFNLQJ�RI�FRPSOHPHQW�LQÀHFWLRQ��'LVORFDWLRQ�DQG�UHODWLYH�FODXVHV

6R�IDU�ZH�KDYH�VKRZQ�WKDW�DQ\�QRXQ�LPPHGLDWHO\�IROORZLQJ�D�YHUE�LQ�WKH�ULJKW�WHQVH�
VKRZV�FRPSOHPHQW�LQÀHFWLRQ�LUUHVSHFWLYH�RI�LWV�WKHPDWLF�RU�JUDPPDWLFDO�VWDWXV��7KH�
GLVWULEXWLRQ� RI� FRPSOHPHQW� LQÀHFWLRQ� LV� WKXV� UHODWHG� WR� WKH�7$0� LQIRUPDWLRQ� RI�
WKH�YHUE��DQG�WR�OLQHDU�RUGHU�±�FRPSOHPHQW�LQÀHFWLRQ�UHTXLULQJ�WKH�QRXQ�WR�OLQHDUO\�
IROORZ�WKH�YHUE�LPPHGLDWHO\��+RZHYHU��WKHUH�DUH�H[FHSWLRQV�WR�WKLV�JHQHUDOL]DWLRQ��
GLVORFDWHG�QRXQV�DQG�QRXQV�LQ�UHODWLYH�FODXVHV�GR�QRW�VKRZ�FRPSOHPHQW�LQÀHFWLRQ��

���$V�WKH�JORVVHV�LQGLFDWH��NiYjU�UuUj�LQ������KDV�DQ�DSSOLFDWLYH�PRUSKHPH��ZKLFK�ZH�DVVXPH�
LV�XVHG�KHUH�WR�LQWURGXFH�WKH�ORFDWLYH�SKUDVH��+RZHYHU��WKH�XVH�RI�DSSOLFDWLYH�IRUPV�LQ�ORFDWLYH�
LQYHUVLRQ�LV�PRUH�FRPSOH[�WKDQ�FDQ�EH�GLVFXVVHG�RQ�WKH�SUHVHQW�RFFDVLRQ�
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6XEMHFW�DQG�REMHFW�PDUNHUV�LQ�2WMLKHUHUR�EHKDYH�OLNH�LQFRUSRUDWHG�SURQRXQV�VLQFH�
WKH\� FDQQRW� EH� XVHG� LQ� FRQMXQFWLRQ�ZLWK� DQ�RYHUW� FR�UHIHUULQJ�QRXQ� LQ� WKH� VDPH�
FODXVH��DQG�DQ\�VXFK�QRXQV�FDQ�WKXV�EH�DQDO\VHG�DV�GLVORFDWHG�WRSLFV��0DUWHQ��������
7RSLFV�DJUHHLQJ�ZLWK�DQ�REMHFW�PDUNHU�FDQ�DSSHDU�EHIRUH�RU�DIWHU�WKH�YHUE��DQG�WKH�
VHTXHQFH�EHWZHHQ�WKH�GLVORFDWHG�QRXQ�DQG�WKH�UHPDLQLQJ�FODXVH�LV�W\SLFDOO\�PDUNHG�
E\�DQ�LQWRQDWLRQ�EUHDN��LQGLFDWHG�KHUH�E\�D�FRPPD���

����� zYj�QiWMq��� PE�p� Yp� P~Q��
� �'�FKLOGUHQ� 60�6*�3$67� 20�� VHH�)9
� µ7KH�FKLOGUHQ��,�VDZ�WKHP¶

����� PE�p� Yp� P~Q���� zYj�QiWMq�
� 60�6*�3$67� 20�� VHH�)9�� �'�FKLOGUHQ
� µ,�VDZ�WKHP��WKH�FKLOGUHQ¶

,Q� ERWK� ����� DQG� ������ zYjQiWMq� µFKLOGUHQ¶� DSSHDUV� LQ� GHIDXOW� LQIOHFWLRQ��:KLOH�
WKLV�LV�XQVXUSULVLQJ�LQ�������ZKHUH�WKH�QRXQ�SUHFHGHV�WKH�YHUE��LQ������� LW�IROORZV�
WKH�YHUE�DQG�WKXV�PLJKW�EH�H[SHFWHG�WR�VKRZ�FRPSOHPHQW�LQIOHFWLRQ��7KH�DEVHQFH�
RI�FRPSOHPHQW� LQIOHFWLRQ� LQGLFDWHV� WKDW� WKH� UHOHYDQW�QRXQ�QRW�RQO\�KDV� WR� IROORZ�
WKH�YHUE�LPPHGLDWHO\��EXW�DOVR�KDV�WR�EH�LQ�WKH�VDPH�V\QWDFWLF�GRPDLQ�±�WKH�YHUE�
SKUDVH� RU� WKH� FODXVH�� GHSHQGLQJ� RQ� WKH� DQDO\VLV� RI� WKH� HOHPHQWV� ZKLFK� GR� WDNH�
FRPSOHPHQW� LQIOHFWLRQ��*LYHQ� WKDW� WKLV� VHW� LQFOXGHV� WHPSRUDO�DGYHUEV�� UDLVHG�DQG�
LQYHUWHG� VXEMHFWV� DQG� GHULYHG� REMHFWV�� WKH� FODXVH� VHHPV� WR� EH� WKH� DSSURSULDWH�
GRPDLQ��(OHPHQWV�RXWVLGH�RI�WKH�FODXVH��HYHQ�LI�WKH\�DUH�IROORZLQJ�WKH�YHUE�OLQHDUO\��
WKXV� UHFHLYH� GHIDXOW� LQIOHFWLRQ��&RPSOHPHQW� LQIOHFWLRQ� LV� WKXV� VHQVLWLYH� WR� WHQVH��
OLQHDU� RUGHU� DQG� V\QWDFWLF� FRQILJXUDWLRQ� ±� LPPHGLDWHO\� DIWHU� WKH� YHUE�ZLWKLQ� WKH�
FODXVH��)XUWKHU�HYLGHQFH�IRU�WKLV�FKDUDFWHULVDWLRQ�FRPHV�IURP�GLVORFDWHG�VXEMHFWV��
ZKLFK�OLNH�GLVORFDWHG�REMHFWV�KDYH�GHIDXOW�LQIOHFWLRQ��,Q�FRQWUDVW�WR�LQYHUWHG�VXEMHFWV�
ZLWK� ORFDWLYH� VXEMHFW� DJUHHPHQW�� GLVFXVVHG� DERYH�� ULJKW�GLVORFDWHG� VXEMHFWV�ZLWK�
DJUHHLQJ�VXEMHFW�PDUNLQJ�GR�QRW�VKRZ�FRPSOHPHQW�LQIOHFWLRQ��$V�ZLWK�GLVORFDWHG�
REMHFWV��WKH�SRVW�SRVHG�VXEMHFW�LV�W\SLFDOO\�PDUNHG�E\�DQ�LQWRQDWLRQ�EUHDN�EHWZHHQ�
YHUE� DQG� QRXQ� ������ DOWKRXJK� WKLV� LV� QRW� DOZD\V� QHFHVVDU\�� DV� LQ� �����ZKHUH� WKH�
SUHVHQFH�RI� DQ�REMHFW�PDUNHU� UHGXFHV�DQ\�SRWHQWLDO� DPELJXLW\�RI� WKH�SRVW�YHUEDO�
QRXQ�SKUDVH�EHWZHHQ�REMHFW�DQG�SRVW�YHUEDO�WRSLF��DQG�VR�SURVRGLF�PDUNLQJ�VHHPV�
OHVV�LPSRUWDQW�

����� Y�i� KuW�t��� zYj�QG��
� 60��3$67� HQWHU�)9� �'�SHRSOH

µ7KH\�HQWHUHG��WKH�SHRSOH¶�

����� Yp� ]q� UtV�j��� zYj�pQGi�
� 60��+$%� 20��� IHHG�)9� �'�JXHVWV

µ7KH\�KDELWXDOO\�IHHG�WKHP��H�J��FRZV���WKH�YLVLWRUV¶

����,Q������DQG������WKH�SDVW�WHQVH�PDUNHU��i��DSSHDUV�LQ�WKH�YDULDQW�IRUP��p��ZKLFK�LV�XVHG�
EHIRUH�REMHFW�FRQFRUGV�
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$�VHFRQG�FRQWH[W�ZKHUH�D�UHOHYDQW�YHUE�IDLOV�WR�WULJJHU�FRPSOHPHQW�LQIOHFWLRQ�LV�LQ�
WKH�FRQWH[W�RI�UHODWLYH�FODXVHV��7KH�FRQWUDVW�EHWZHHQ������DQG������VKRZV�WKH�REMHFW�
zPEjStUj�µOHWWHU¶�ZLWK�FRPSOHPHQW�LQIOHFWLRQ������DQG�GHIDXOW�LQIOHFWLRQ�������7KH�
GLIIHUHQFH�UHVXOWV�IURP�WKH�IDFW�WKDW������LV�D�PDLQ�FODXVH��DQG�VLQFH�WKH�LPPHGLDWHO\�
SUHFHGLQJ� YHUE� LV� LQ� WKH� UHFHQW� SDVW� SHUIHFWLYH�� WKH� REMHFW� UHFHLYHV� FRPSOHPHQW�
LQIOHFWLRQ�� ,Q� FRQWUDVW�� ����� LV� D� FOHIW� VHQWHQFH��ZLWK� WKH� KHDG� RI� WKH� FOHIW��pUpUz�
µ\HVWHUGD\¶��LQ�SUHGLFDWLYH�FRSXODWLYH�LQIOHFWLRQ�DQG�WKH�UHODWLYH�FODXVH�LQWURGXFHG�
E\� WKH� FODVV� �� UHODWLYH�PDUNHU�zQGt�� ,Q� WKLV� FRQWH[W�� DVVLJQPHQW� RI� FRPSOHPHQW�
LQIOHFWLRQ�LV�EORFNHG��DQG�WKH�QRXQ�DSSHDUV�LQ�GHIDXOW�LQIOHFWLRQ��HYHQ�WKRXJK�WKH�
YHUE� LV� LQ� WKH� UHFHQW� SDVW� SHUIHFWLYH� DV� LQ� WKH� QRQ�FOHIWHG� VHQWHQFH� LQ� ������7KH�
VDPH�HIIHFW�RFFXUV�ZLWK�REMHFWV�LQ�VXEMHFW�UHODWLYHV�������LQYHUWHG�VXEMHFWV�LQ�REMHFW�
UHODWLYHV�������DQG�DGYHUELDO�QRXQV�������VKRZLQJ�WKDW�WKH�DEVHQFH�RI�FRPSOHPHQW�
LQIOHFWLRQ�LQ�UHODWLYH�FODXVHV�LV�FRQVLVWHQW�DFURVV�GLIIHUHQW�QRXQ�IXQFWLRQV�

����� q�UpUz�� PE�i�� P~Q�tQp�� zP�EiStUj�
�'�\HVWHUGD\� 60�6*�3$67� VHH�3(5)� �&�OHWWHU
µ<HVWHUGD\�,�UHFHLYHG�D�OHWWHU¶��0|KOLJ�DQG�.DYDUL������������DGDSWHG�

����� p�UpUz�� zQGt� PE�i�� P~Q�tQp�� zP�EjStUj
�3�\HVWHUGD\� 5(/�� 60�6*�3$67� VHH�3(5)� �'�OHWWHU
µ,W�ZDV�\HVWHUGD\�ZKHQ�,�UHFHLYHG�D�OHWWHU¶�
�0|KOLJ�DQG�.DYDUL������������DGDSWHG�

����� zYj�QiWMq�� PEj�� YjN�j�� zWMu�KiYpUz�� Y�j� W�S�N�j
� �'�FKLOGUHQ� 5(/��3$67� VWHDO�)9� �'�FKDLU� 60��3$67� UXQ�)9
� µ7KH�FKLOGUHQ�ZKR�VWROH�WKH�FKDLU�UDQ�DZD\¶

����� z]zQ�JzPEq�� QGƯ�� \�i� P~Q�~�� z�PuWuUu� y�]qQJu
� ��'�FRZV� 5(/����3$67� 60��3$67� VHH�)9� �'�WHDFKHU� �3�PDQ\
� µ7KH�FDWWOH�ZKLFK�WKH�WHDFKHU�VDZ�DUH�PDQ\¶

����� Pp�� SiK�i�� zQ�JzPEq�� QGMi� SiQGMiU�HUH�
� 60�6*�35(6� ORRN�)9� �'�FRZ� 5(/��3$67� JHW�ORVW�3(5)
� q�UpUy
� �'�\HVWHUGD\
� µ,�DP�ORRNLQJ�IRU�D�FRZ�ZKLFK�JRW�ORVW�\HVWHUGD\¶�
� �0|KOLJ�DQG�.DYDUL������������DGDSWHG�

�����6XPPDU\

,Q�WKLV�VHFWLRQ�ZH�KDYH�SURYLGHG�D�GHWDLOHG�GLVFXVVLRQ�RI�FRPSOHPHQW�LQIOHFWLRQ�RI�
2WMLKHUHUR�QRXQV��:H�KDYH�SURSRVHG�WKDW�FRPSOHPHQW�FDVH� LV�QRW�D�SKRQRORJLFDO�
SURFHVV�WULJJHUHG�E\��IRU�H[DPSOH��KLJK�WRQH�VSUHDG��EXW�WKDW�LW�LV�D�JUDPPDWLFDOO\�
GHWHUPLQHG�� LQIOHFWLRQDO� SDWWHUQ�� 7KH� DVVLJQPHQW� RI� FRPSOHPHQW� FDVH� WR� D� QRXQ�
GHSHQGV�RQ�WKUHH�IDFWRUV��
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���&RPSOHPHQW�FDVH�LV�RQO\�IRXQG�ZLWK�SDUWLFXODU�WHQVHV��7KHVH�DUH�HVVHQWLDOO\�SDVW�
WHQVHV�� EXW� WKH� VHW� DOVR� LQFOXGHV� WKH� IDFWLYH�KDELWXDO�SRVLWLYH� WHQVH��)XUWKHUPRUH��
WKHUH�DUH�D�IHZ�SDVW�WHQVHV�ZKLFK�WULJJHU�FRPSOHPHQW�FDVH�LQ�WKH�SRVLWLYH��EXW�GHIDXOW�
FDVH�LQ�WKH�QHJDWLYH��7KH�IDFWLYH�KDELWXDO�QHJDWLYH�WHQVH�OLFHQVHV�FRPSOHPHQWV�ZLWK�
HLWKHU�FRPSOHPHQW�LQIOHFWLRQ�RU�GHIDXOW�LQIOHFWLRQ��DQG�WKH�FKRLFH�LV�UHODWHG�WR�IRFXV��
��� &RPSOHPHQW� FDVH� LV� RQO\� DVVLJQHG� WR� QRXQV� ZKLFK� IROORZ� WKH� YHUE� �LQ� WKH�
DSSURSULDWH� WHQVH�� LPPHGLDWHO\��:H� KDYH� VKRZQ� WKDW� DVVLJQPHQW� RI� FRPSOHPHQW�
FDVH�GRHV�QRW�GHSHQG�RQ�WKH�JUDPPDWLFDO�IXQFWLRQ�RU�VWUXFWXUDO�UHODWLRQ�RI�WKH�QRXQ�
WR�WKH�YHUE��QRU�RQ�WKH�WKHPDWLF�UROH�RI�WKH�QRXQ��7KH�VHW�RI�FRPSOHPHQW�LQIOHFWHG�
QRXQV� LQFOXGHV� GLUHFW� DQG� LQGLUHFW� REMHFWV�� LQILQLWLYDO� FRPSOHPHQWV�� UDLVHG� DQG�
LQYHUWHG�VXEMHFWV��DQG�DGYHUELDOO\�XVHG�QRXQV��7KLV�VHW� LV�GLIILFXOW� WR�FKDUDFWHULVH�
JUDPPDWLFDOO\��DQG�VR�ZH�KDYH�SURSRVHG�WKDW�WKH�NH\�FRQGLWLRQ�IRU�WKH�DVVLJQPHQW�
RI�FRPSOHPHQW�FDVH� LV� LPPHGLDWH�DGMDFHQF\� WR� WKH�YHUE��DQG�VR� UHODWHG� WR� OLQHDU�
RUGHU�UDWKHU�WKDQ�JUDPPDWLFDO�IXQFWLRQ��
���+RZHYHU��WKH�YHUE�DQG�WKH�IROORZLQJ�QRXQ�KDYH�WR�EH�LQ�WKH�VDPH�FODXVH��7KLV�
WKLUG�FRQGLWLRQ�VKRZV�WKDW�FRPSOHPHQW�FDVH�LV�QRW�HQWLUHO\�LQGHSHQGHQW�RI�VWUXFWXUDO�
UHODWLRQV��DV�FRPSOHPHQW�FDVH�LV�QRW�DVVLJQHG�WR�GLVORFDWHG�QRXQV�RU�QRXQV�LQ�UHODWLYH�
FODXVHV��HYHQ�LQ�FDVHV�ZKHUH�WKH�ILUVW�WZR�FULWHULD��DGMDFHQF\�WR�D�YHUE�LQ�WKH�ULJKW�
WHQVH��DUH�PHW��,Q�DGGLWLRQ�WR�WKHVH�WKUHH�IDFWRUV��ZH�KDYH�DOVR�QRWHG�D�OLQN�EHWZHHQ�
WRQH� FDVH� LQIOHFWLRQ� DQG� LQIRUPDWLRQ� VWUXFWXUH�� QRWDEO\� LQ� WKH� IDFWLYH�KDELWXDO�
QHJDWLYH�WHQVH��ZKHUH�WKH�FKRLFH�RI�QRXQ�LQIOHFWLRQ�LV�UHODWHG�WR�IRFXV��
� %HIRUH� ZH� GHYHORS� RXU� DUJXPHQW� IXUWKHU�� DQG� VKRZ� WKH� VLPLODULWLHV� EHWZHHQ�
WRQH�FDVHV�DQG�FRQMRLQW�GLVMRLQW�YHUE�IRUPV��ZH�EULHIO\�QRWH�KHUH�WKDW�LQ�2WMLKHUHUR��
LQ� DGGLWLRQ� WR� WRQDO� LQIOHFWLRQ� RQ� QRXQV�� SURVRGLF� PDUNLQJ� DOVR� SOD\V� D� UROH� LQ�
YHUEDO� LQIOHFWLRQ�� ,Q� SDUWLFXODU�� LQ� PDQ\� WHQVHV�� WRQDO� DOWHUQDWLRQV� DUH� UHODWHG�
WR� FRPSOHPHQWDWLRQ�� )RU� H[DPSOH�� DV� DOUHDG\� REVHUYHG� E\� .|KOHU� �������� LQ�
LQILQLWLYHV� D� YHUE�ILQDO� KLJK� WRQH� LV� IRXQG� LQ� YHUEV�ZLWK� FRPSOHPHQW�� EXW� QRW� LQ�
LVRODWLRQ��YDULDWLRQ�H[LVWV�LQ�WKLV�UHVSHFW�GHSHQGLQJ�RQ�WKH�WRQDO�VKDSH�RI�WKH�YHUE��
VHH�0|KOLJ�DQG�.DYDUL������������7KXV�WKH�ORZ�WRQHG�YHUE��KzQJj�µWHDFK¶����D��KDV�
D�ILQDO�+�ZKHQ�IROORZHG�E\�WKH�FRPSOHPHQW�zYjQiWMq�µFKLOGUHQ¶����E���1RWH�WKDW�WKH�
FRPSOHPHQW�LWVHOI�VKRZV�GHIDXOW�LQIOHFWLRQ�

�����D��� zN��KzQJj� E��� zN��KzQJi� zYj�QiWMq
� � ���WHDFK� � ���WHDFK� �'�FKLOGUHQ
� � µWR�WHDFK¶� � µWR�WHDFK�FKLOGUHQ¶

$�VLPLODU� HIIHFW� LV� VHHQ�� IRU�H[DPSOH�� LQ�SUHVHQW�QHDU� IXWXUH� WHQVH��ZKHUH� LQ� �����
�KyQJz�µWHDFK¶�KDV�D�+/�SDWWHUQ�ZKHQ�FODXVH�ILQDO��EXW�D�/+�SDWWHUQ�ZKHQ�IROORZHG�
E\�D�FRPSOHPHQW�������0|KOLJ�DQG�.DYDUL������������

����� Pi�W~� KyQJ�z�
� 35(6�60�3/� WHDFK�)9
� µ:H�DUH�WHDFKLQJ¶

����� Pi�W~� KzQJ�y� zYj�QiWMq
� 35(6�60�3/� WHDFK�)9� �'�FKLOGUHQ
� µ:H�DUH�WHDFKLQJ�FKLOGUHQ¶
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6LQFH� �KzQJj� LV� OH[LFDOO\� DQ� //� YHUE�� WKH� SUHVHQFH� RI� WKH� +� WRQH� LQ� ����� DQG�
�����PLJKW�EH�UHODWHG� WR� WKH�SUHFHGLQJ�+�WRQHG�VXEMHFW�PDUNHU� �W~��DOWKRXJK�WKLV�
H[SODQDWLRQ�GRHV�QRW�H[WHQG�VWUDLJKWIRUZDUGO\� WR� WKH� LQILQLWLYH� LQ�������+RZHYHU��
ZH� KDYH� QRW� HQRXJK� LQIRUPDWLRQ� DW� SUHVHQW� WR� DVFHUWDLQ� WR� ZKDW� H[WHQW� YHUEDO�
SURVRG\�UHVXOWV�H[FOXVLYHO\�IURP�SKRQRORJLFDO�SURFHVVHV�VXFK�DV�+�VSUHDGLQJ�DQG�
LWV� LQWHUDFWLRQ�ZLWK� SKRQRORJLFDO� GRPDLQV�� DQG� WR�ZKDW� H[WHQW� LWV� GLVWULEXWLRQ� LV��
OLNH� WRQH�FDVHV��JUDPPDWLFDOO\�GHWHUPLQHG��:H�ZLOO� WKXV� OHDYH�YHUEDO�SURVRG\� WR�
RQH�VLGH�LQ�WKH�SUHVHQW�SDSHU��ZKLOH�QRWLQJ�LWV�SRWHQWLDO�VLPLODULW\�ZLWK�SURFHVVHV�RI�
PHWDWRQ\��GLVFXVVHG�LQ�WKH�QH[W�VHFWLRQ�LQ�UHODWLRQ�WR�FRQMRLQW�GLVMRLQW�DOWHUQDWLRQV��
WR�ZKLFK�ZH�QRZ�WXUQ��

��� &RPSOHPHQW� FDVH�� FRQMRLQW�GLVMRLQW� YHUE� IRUPV� DQG� JUDPPDWLFDOLVHG�
LQIRUPDWLRQ�VWUXFWXUH

,Q�RXU�GLVFXVVLRQ�RI�2WMLKHUHUR� WRQH�FDVHV�ZH�KDYH�DOUHDG\�KLJKOLJKWHG�SRWHQWLDO�
VLPLODULWLHV� ZLWK� FRQMRLQW�GLVMRLQW� V\VWHPV� DV� IRXQG�� IRU� H[DPSOH�� LQ� 7VZDQD� RU�
=XOX��,Q�WKLV�VHFWLRQ�ZH�DGGUHVV�WKHVH�VLPLODULWLHV�PRUH�GLUHFWO\��7KH�VHFWLRQ�VWDUWV�
RXW� ZLWK� D� GHWDLOHG� FRPSDULVRQ� RI� WKH� WZR� V\VWHPV�� EDVHG� PDLQO\� RQ� HYLGHQFH�
IURP� 7VZDQD�� :H� WKHQ� FRQVLGHU� WRQH� FDVHV� DQG� FRQMRLQW�GLVMRLQW� V\VWHPV� DV�
JUDPPDWLFDOLVHG�V\VWHPV�ZKLFK�KLVWRULFDOO\�KDG�D�PRUH�GLUHFW�OLQN�WR�LQIRUPDWLRQ�
VWUXFWXUH�� DQG� FRQFOXGH�� EDVHG� RQ� JHQHUDO� WHQGHQFLHV� LQ� WKH� JUDPPDWLFDOLVDWLRQ�
RI�LQIRUPDWLRQ�VWUXFWXUH��/HKPDQQ��������WKDW�WKH�2WMLKHUHUR�WRQH�FDVH�V\VWHP�LV�
PRUH�JUDPPDWLFDOLVHG��:H�WKHQ�WXUQ�WR�IXUWKHU�SURVRGLFDOO\�PDUNHG�DOWHUQDWLRQV�LQ�
%DQWX�JUDPPDU�ZKLFK�DUH�UHODWHG�WR�FRQVWLWXHQF\��OLQHDU�RUGHU�DQG�RU�LQIRUPDWLRQ�
VWUXFWXUH��)LQDOO\�ZH�FRQFOXGH� WKDW�� HYHQ� WKRXJK�QR�GLUHFW�DQG�FOHDU� UHODWLRQVKLS�
EHWZHHQ�WKHVH�V\VWHPV�KDV�\HW�EHHQ�HVWDEOLVKHG��D�QXPEHU�RI�FORVH�VLPLODULWLHV�LQ�
WHUPV�RI�IXQFWLRQ�DQG�GLVWULEXWLRQ�FDQ�EH�VKRZQ�

�����&RPSDULVRQ�ZLWK�FRQMRLQW�GLVMRLQW�DOWHUQDWLRQ

7KH�GLVFXVVLRQ�LQ�WKH�SUHFHGLQJ�VHFWLRQV�KDV�KLJKOLJKWHG�VRPH�SURSHUWLHV�WKDW�DUH�
DOVR� IRXQG� LQ� WKH�FRQMRLQW�GLVMRLQW�DOWHUQDWLRQ��$V�PHQWLRQHG� LQ� WKH� LQWURGXFWLRQ��
WKHUH� DUH� VHYHUDO� VRXWKHUQ� DQG� HDVWHUQ�%DQWX� ODQJXDJHV� WKDW� KDYH� DQ� DOWHUQDWLRQ�
EHWZHHQ�WZR�FRQMXJDWLRQDO�IRUPV�NQRZQ�DV�WKH�FRQMRLQW�YHUE�IRUP�DQG�WKH�GLVMRLQW�
YHUE�IRUP��7KHVH�IRUPV�GR�QRW�GLIIHU�LQ�WKHLU�7$0�VHPDQWLFV��EXW�LQ�WKH�UHODWLRQ�
ZLWK� WKH� IROORZLQJ�HOHPHQW��0RUH� VSHFLILFDOO\�� WKLV� LV� LQ�PDQ\�FDVHV� WKH� UHODWLRQ�
EHWZHHQ�WKH�YHUE�DQG�WKH�HOHPHQW�WKDW�LPPHGLDWHO\�IROORZV�WKH�YHUE��MXVW�OLNH�WKH�
WRQH� FDVHV� LQ� 2WMLKHUHUR�� 7KH� PRVW� REYLRXV� GLIIHUHQFH� EHWZHHQ� WRQH� FDVHV� DQG�
FRQMRLQW�GLVMRLQW� YHUE� IRUPV� LV� WKH�PRUSKRORJLFDO�PDUNLQJ�� WRQH� FDVHV�PDUN� WKH�
HOHPHQW� IROORZLQJ� WKH�YHUE�±� WKH�GHSHQGHQW� ±�E\� WRQH��ZKHUHDV� LQ� WKH� FRQMRLQW�
GLVMRLQW�DOWHUQDWLRQ�WKH�YHUE�LWVHOI�±�WKH�KHDG�±�LV�PDUNHG�E\�WRQDO�DQG�RU�VHJPHQWDO�
PRUSKRORJ\��$QRWKHU�GLIIHUHQFH�LV�WKH�JHRJUDSKLFDO�GLVWULEXWLRQ�RI�WKH�WZR�V\VWHPV��
ODQJXDJHV�ZLWK� WRQH�FDVHV�DUH� IRXQG�RQ� WKH�ZHVWHUQ�$WODQWLF�FRDVW�RI� WKH�%DQWX�
VSHDNLQJ�DUHD��IURP�1DPLELD�WR�*DERQ��ZKLOH�FRQMRLQW�GLVMRLQW�V\VWHPV�DUH�IRXQG�
LQ�VRXWKHUQ�DQG�HDVWHUQ�%DQWX��ZLWK�FOXVWHUV�LQ�VRXWKHUQ�%DQWX��WKH�%DQWX�ODQJXDJHV�
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RI� 0R]DPELTXH�� DQG� DURXQG� WKH� *UHDW� /DNHV� �VHH�$SSHQGL[� IRU� D� PDS� RI� WKH�
GLVWULEXWLRQ�RI�WKH�WZR�V\VWHPV���

7KH�EDVLF�IRUPDO�DQG�GLVWULEXWLRQDO�SURSHUWLHV�RI�WKH�FRQMRLQW�GLVMRLQW�DOWHUQDWLRQ�
DUH�LOOXVWUDWHG�E\�WKH�7VZDQD��6����H[DPSOHV�LQ�������7KH�FRQMRLQW�IRUP��&-��FDQQRW�
DSSHDU�LQ�VHQWHQFH�ILQDO�SRVLWLRQ��L�H���LW�PXVW�DOZD\V�EH�IROORZHG�E\�VRPH�HOHPHQW�
���D�����7KH�GLVMRLQW�IRUP��'-��FDQ�DSSHDU�VHQWHQFH�ILQDOO\����E���DOWKRXJK�LW�GRHV�
QRW�QHHG�WR����G���,Q�7VZDQD��WKH�DOWHUQDWLRQ�LV�PDUNHG�LQ�WKH�SUHVHQW�WHQVH�E\�WKH�
SUHIL[� �D�� RQ� WKH� GLVMRLQW� IRUP� ���E��� EXW� LQ� RWKHU� WHQVHV� WKH� VDPH� GLIIHUHQFH� LV�
H[SUHVVHG� LQ� WKH� WRQDO� SDWWHUQ� RI� WKH� YHUE�� FRPSDUH� ���F�� DQG� ���G�� �GDWD� IURP�
&UHLVVHOV��������������

�����D��� &-� GLNJRPy� Gt�I~OD� NZD� QRNHQJ
� � � ���FRZV� 60���JUD]H� DW� ULYHU
� � � µ7KH�FRZV�JUD]H�DUH�JUD]LQJ�DW�WKH�ULYHU¶

� E���'-� GLNJRPy� Gt�i�I~OD
� � � ���FRZV� 60���35(6�'M�JUD]H
� � � µ7KH�FRZV�DUH�JUD]LQJ¶

� F��� &-� EiL�WVDPi�tOH� Op� ERQpN
� � � 60��JR�3(5)� ZLWK� 3521�
� � � µ7KH\�KDYH�JRQH�ZLWK�WKHP¶

� G�� '-� EiL�WViPD�LOH� Op� ERQpL
� � � 60��JR�3(5)� ZLWK� 3521�
� � � µ7KH\�WRR�KDYH�JRQH¶

7KHUH� DUH� VRPH� VWULNLQJ� VLPLODULWLHV� EHWZHHQ� WKH� 2WMLKHUHUR� V\VWHP� DQG� WKH�
FRQMRLQW�GLVMRLQW�V\VWHP��VSHFLILFDOO\�EHWZHHQ�WKH�XVH�RI�WKH�FRPSOHPHQW�FDVH�DQG�
WKDW�RI�WKH�FRQMRLQW�IRUP��$V�ZH�ZLOO�VKRZ�LQ�PRUH�GHWDLO�EHORZ��VLPLODULWLHV�DUH�IRXQG�
LQ����WKH�RFFXUUHQFH�LQ�D�OLPLWHG�QXPEHU�RI�WHQVHV�����WKH�UHODWLRQ�EHWZHHQ�WKH�YHUE�
DQG�WKH�HOHPHQW�LPPHGLDWHO\�DIWHU�WKH�YHUE�����WKH�DEVHQFH�RI�JUDPPDWLFDO�FULWHULD�
�LQ�WHUPV�RI�JUDPPDWLFDO�IXQFWLRQ�RU�WKHPDWLF�UROH��GHILQLQJ�WKH�VHW�RI�SRVW�YHUEDO�
HOHPHQWV�ZKLFK�WULJJHU�QRPLQDO�FRPSOHPHQW�RU�YHUEDO�FRQMRLQW�LQIOHFWLRQ��DQG����
WKH�OLQN�ZLWK�IRFXV��7R�LOOXVWUDWH�RXU�FDVH��ZH�FRPSDUH�WKH�2WMLKHUHUR�WRQH�FDVHV�ZLWK�
WKH�FRQMRLQW�GLVMRLQW�DOWHUQDWLRQ�DV�SUHVHQW�LQ�7VZDQD�
� 6LPLODU� WR� WKH� FRPSOHPHQW� FDVH�� ZKLFK� LV� IRXQG� LQ� D� VXEVHW� RI� WHQVHV�� WKH�
FRQMRLQW�GLVMRLQW� DOWHUQDWLRQ� LV� UHVWULFWHG� WR� D� OLPLWHG� QXPEHU� RI� WHQVHV���� ,Q�

���� 5HODWLYH� YHUE� IRUPV�� ZKLFK� DUH� LGHQWLFDO� WR� WKH� FRQMRLQW� IRUP�� DUH� DOORZHG� WR� RFFXU�
VHQWHQFH�ILQDOO\�
���� 7VZDQD� H[DPSOHV� DUH� DGDSWHG� IURP� &UHLVVHOV� ������� ZLWK� VOLJKWO\� VLPSOLILHG��� 7VZDQD� H[DPSOHV� DUH� DGDSWHG� IURP� &UHLVVHOV� ������� ZLWK� VOLJKWO\� VLPSOLILHG�
UHSUHVHQWDWLRQ��DV�ZH�GR�QRW�JLYH�D�SKRQHWLF�WUDQVFULSWLRQ��*ORVVHV�DUH�RXUV��EXW�WUDQVODWLRQV�
DUH� IURP� WKH� RULJLQDO��1RWH� WKDW� LQ�7VZDQD�� DGGLWLYH� IRFXV� �µWRR�� DOVR¶�� LV� H[SUHVVHG� E\� D�
FRPSOH[�FRQVWUXFWLRQ�LQYROYLQJ�D�SUHSRVLWLRQ�Op�µDQG�ZLWK¶�DQG�D�SURQRXQ�FRUHIHUHQWLDO�ZLWK�
WKH�WRSLF��DV�LQ����G��
���� 7KH� IRUPV� DUH� FURVV�OLQJXLVWLFDOO\� RUJDQLVHG� DV� SDLUV�� ZLWK�0DWHQJR� DV� DQ� H[FHSWLRQ��� 7KH� IRUPV� DUH� FURVV�OLQJXLVWLFDOO\� RUJDQLVHG� DV� SDLUV�� ZLWK�0DWHQJR� DV� DQ� H[FHSWLRQ�
�<RQHGD�������
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7VZDQD�� WKHVH� DUH� WKH� SUHVHQW� �DIILUPDWLYH� DQG� QHJDWLYH��� SHUIHFWLYH� �DIILUPDWLYH�
DQG�QHJDWLYH���IXWXUH��DQG�SRWHQWLDO�WHQVHV��DQG�LQILQLWLYHV��&KHEDQQH�HW�DO���������
7KH�FURVV�OLQJXLVWLF� WHQGHQF\� LV� WKDW� LI�D� ODQJXDJH�KDV� WKH�DOWHUQDWLRQ�� LW� LV�PRUH�
OLNHO\�WR�EH�SUHVHQW�LQ�WKH�µEDVLF¶�RU�SULPDU\�WHQVHV��DIILUPDWLYH��QRQ�UHODWLYH��ZLWK�
UHODWLYHO\�QHXWUDO�DVSHFW�DQG�PRRG���$OWKRXJK�WKLV�LV�QRW�DQ�H[DFW�SDUDOOHOLVP��WKH�
GLVWULEXWLRQ�VHHPV�WR�UHVRQDWH�ZLWK�REVHUYDWLRQV�PDGH�HDUOLHU�DERXW�WKH�WHQVHV�LQ�
ZKLFK�FRPSOHPHQW�FDVHV�DUH�IRXQG�LQ�2WMLKHUHUR���
� )XUWKHUPRUH�� OLNH�LQ� WKH�2WMLKHUHUR�WRQH�FDVH�V\VWHP��FRQMRLQW�YHUE�IRUPV�DUH�
IRXQG�ZKHQ�WKH\�DUH�IROORZHG�E\�DQ\�NLQG�RI�QRPLQDO�HOHPHQW��LQFOXGLQJ�REMHFWV��
DGYHUEV�DV�LQ�������DQG�LQYHUWHG�VXEMHFWV��VHHQ�LQ�������&UHLVVHOV�����������������
JORVVHV�DGGHG��

������� &-� .H� Mi� WKiWD
� � � 60�6*� HDW� PXFK
� � � µ,�HDW�D�ORW¶

������� &-� Jy�� WVjPi�tOp�� 0SKy
� � � 60��� JR�3(5)�&-� 0SKR
� � � µ7KHUH�KDV�JRQH�0SKR¶

7KH�H[DPSOH�LQ������LV�DQ�LPSHUVRQDO�H[SOHWLYH�FRQVWUXFWLRQ��D�FRQVWUXFWLRQ�WR�VRPH�
H[WHQW�VLPLODU�WR�VRPH�XVHV�RI�ORFDWLYH�LQYHUVLRQV�LQ�2WMLKHUHUR��VHH�&UHLVVHOV�������
DV�� IRU�H[DPSOH�� LQ������DERYH��DQG� LQ�ERWK�FRQVWUXFWLRQV� WKH�VXEMHFW� IROORZV� WKH�
YHUE�DQG�SURYLGHV�QHZ� LQIRUPDWLRQ��7KH� WRQDO�SDWWHUQ�RI� WKH�YHUE� LQ� ����� VKRZV�
WKDW�LW�LV�D�FRQMRLQW�IRUP��PDUNLQJ�WKH�FORVH�UHODWLRQ�ZLWK�WKH�IROORZLQJ�QRXQ�0SKy��
$V�VHHQ�DERYH��LQ�D�FRUUHVSRQGLQJ�VLWXDWLRQ��WKH�SRVW�YHUEDO�VXEMHFW�ZRXOG�UHFHLYH�
FRPSOHPHQW�FDVH�LQ�2WMLKHUHUR�

7KH� DEVHQFH� RI� WKH� FRQMRLQW� IRUP� DOVR� SDUDOOHOV� WKH� DEVHQFH� RI� 2WMLKHUHUR�
FRPSOHPHQW� FDVH�� FRQMRLQW� YHUE� IRUPV� DUH� QRW� IRXQG� ZLWK� GLVORFDWHG� QRXQV�� ,Q�
������WKH�YHUE�LV�LQ�WKH�GLVMRLQW�IRUP�RI�WKH�SHUIHFW�SRVLWLYH��ZKLFK�LV�FKRVHQ�ZKHQ�
QRWKLQJ�IROORZV�WKH�YHUE��,Q�������WKH�SRVW�YHUEDO�VXEMHFW�LV�FR�UHIHUHQFHG�ZLWK�WKH�
VXEMHFW�FRQFRUG�DQG�IXQFWLRQV�DV�DQ�DIWHUWKRXJKW�WRSLF��,Q�WKLV�FDVH��WKH�YHUE�IRUP�
LV�GLVMRLQW��VKRZLQJ�WKDW�SRVW�SRVHG�VXEMHFWV�VWDQG�LQ�D�GLIIHUHQW�UHODWLRQVKLS�WR�WKH�
YHUE��&UHLVVHOV�������������

������� '-� 0SKy� y�� WViPj�uOq
� � � 0SKR� 60�� JR�3(5)�'-
� � � µ0SKR�KDV�JRQH¶

������� '-� y�� WViPj�uOq� 0SKy
� � � 60�� JR�3(5)�'-� 0SKR
� � � µ+H�KDV�JRQH��0SKR�WKDW�LV¶

����6HH�+\PDQ�DQG�:DWWHUV��������DQG�+\PDQ��������IRU�D�IRUPXODWLRQ�LQ�WHUPV�RI���6HH�+\PDQ�DQG�:DWWHUV��������DQG�+\PDQ��������IRU�D�IRUPXODWLRQ�LQ�WHUPV�RI�µPDUNHG�
V\QWDFWLF� VWDWXV¶�� ZKHUH� QHJDWLRQ� LV� PDUNHG� SRODULW\� DQG� VXEMXQFWLYH� DQG� LPSHUDWLYH� DUH�
PDUNHG�PRRGV�HWF�
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%HFDXVH�FRQMRLQW�IRUPV�DUH�QRW�IRXQG�ZLWK�GLVORFDWHG�VXEMHFWV�RU�REMHFWV��WKDW�LV��LQ�
WKH�SUHVHQFH�RI�D�FR�UHIHUHQWLDO�VXEMHFW�RU�REMHFW�FRQFRUG���&UHLVVHOV��������SURSRVHV�
IRU�7VZDQD� WKDW� WKH�GLVWLQFWLRQ�EHWZHHQ� FRQMRLQW� DQG�GLVMRLQW� IRUPV� LV� UHODWHG� WR�
LQIRUPDWLRQ�VWUXFWXUH��QDPHO\� WKDW�FRQMRLQW� IRUPV�PDUN� WKH�IROORZLQJ�HOHPHQW�DV�
FRQWULEXWLQJ�QHZ�LQIRUPDWLRQ�RU�IRFXV��VHH�VLPLODU�REVHUYDWLRQV�E\�0HHXVVHQ�������
ZKR� FRLQHG� WKH� WHUPV� µFRQMRLQW¶� DQG� µGLVMRLQW¶�� DQG� 6KDUPDQ� ����� IRU� %HPED���
&RQMRLQW�IRUPV�DUH�WKXV�QRW�IRXQG�ZLWK��GLVORFDWHG��ROG�LQIRUPDWLRQ�

(YLGHQFH� IRU� WKH� UHODWLRQ� EHWZHHQ� WKH� FRQMRLQW�GLVMRLQW� GLVWLQFWLRQ� DQG�
LQIRUPDWLRQ�VWUXFWXUH�DOVR�FRPHV�IURP�WKH�UHTXLUHPHQW�WKDW�TXHVWLRQ�ZRUGV��ZKLFK�
DUH� LQKHUHQWO\� IRFXVHG��PXVW� IROORZ� WKH� FRQMRLQW� YHUE� IRUP�� DQG� IURP� H[DPSOHV�
ZKHUH�WKH�YHUE�LV�IROORZHG�E\�D�FRPSOHPHQW�ZKLFK�FDQQRW�EH�FR�LQGH[HG�ZLWK�D�
VXEMHFW�RU�REMHFW�FRQFRUG��,Q�WKDW�FDVH��WKH�FKRLFH�RI�FRQMRLQW�YHUVXV�GLVMRLQW�YHUE�
IRUP�LV��DFFRUGLQJ�WR�&UHLVVHOV��WKH�RQO\�LQGLFDWLRQ�IRU�WKH�VWDWXV�RI�WKH�IROORZLQJ�
HOHPHQW�DV�ROG�RU�QHZ�LQIRUPDWLRQ��,Q�������ZLWK�D�FRQMRLQW�YHUE�IRUP��WKH�DGYHUE�
JyPStqQy�µWRGD\¶�LV�WKH�IRFXV�RI�WKH�VHQWHQFH��ZKLOH�LQ�������ZLWK�D�GLVMRLQW�YHUE�
IRUP��LW�SUHVHQWV�ROG�LQIRUPDWLRQ��&UHLVVHOV�������������

����� .tWVy�� y�� Eyj� JyPStqQy
� .LWVR� 60�� FRPH�EDFN� WRGD\
� 
.LWVR�LV�FRPLQJ�EDFN�WRGD\¶��FRQMRLQW�

����� .tWVy�� y�� j�� Eyi� JyPStqQy
� .LWVR� 60�� '-� FRPH�EDFN� WRGD\
� µ.LWVR�LV�FRPLQJ�EDFN�WRGD\¶��GLVMRLQW�

:KLOH�VXFK�DQ�DQDO\VLV�EDVHG�RQ�LQIRUPDWLRQ�VWUXFWXUH�KDV�EHHQ�SURSRVHG�IRU�VRPH�
RI� WKH� ODQJXDJHV� ZLWK� WKH� FRQMRLQW�GLVMRLQW� DOWHUQDWLRQ� �H�J�� 0DNKXZD�� 9DQ� GHU�
:DO������DQG�.LUXQGL��1GD\LUDJLMH�������� WKHUH� LV� DQ�DOWHUQDWLYH�DQDO\VLV�ZKLFK�
KDV� EHHQ� SURSRVHG� IRU�=XOX� �%XHOO� ������ DQG�ZKLFK�PD\�ZHOO� EH� H[WHQGDEOH� WR�
IXUWKHU�1JXQL�DQG�6RWKR�7VZDQD�ODQJXDJHV��7KLV�DQDO\VLV�LV�EDVHG�RQ�FRQVWLWXHQF\��
ZKHWKHU�RU�QRW�WKH�YHUE�IRUPV�RQH�FRQVWLWXHQW�ZLWK�WKH�IROORZLQJ�HOHPHQW�GHWHUPLQHV�
ZKLFK�IRUP�WKH�YHUE�WDNHV��DQG�LQIRUPDWLRQ�VWUXFWXUDO�HIIHFWV�DUH�VHFRQGDU\��%XHOO�
�������������7KH�FRQVWLWXHQF\�DQDO\VLV�SURSRVHV�WKDW��XQOLNH�WKH�FRQMRLQW�IRUP��WKH�
GLVMRLQW�YHUE�IRUP�LV�DOZD\V�ILQDO� LQ�LWV�FRQVWLWXHQW��DQG�DQ\�HOHPHQW�IROORZLQJ�D�
GLVMRLQW�YHUE�IRUP�LV�GLVORFDWHG�RXWVLGH�WKDW�FRQVWLWXHQW��%XHOO��������VXPPDULVHV�
WKH� FRQVWLWXHQF\� DSSURDFK� LQ� WKH� H[DPSOH� DQG� VFKHPDWLF� UHSUHVHQWDWLRQ� LQ� ������
WDNLQJ�WKH�,QIOHFWLRQDO�3KUDVH��,3��DV�WKH�UHOHYDQW�FRQVWLWXHQW�

=XOX��6����9DQ�GHU�6SX\�����������������DGDSWHG�

�����D��� &-� >VL�ERQ�H� L]L�WVKXGH�QL@,3
� � � 60�3/�VHH�3(5)�&-� ���VWXGHQWV
� � � µZH�VDZ�WKH�VWXGHQWV¶

� E�� '-� >VL�]L�ERQ�L�OH@,3� L]L�WVKXGH�QL
� � � 60�3/�20���VHH�3(5)�'-� ���VWXGHQWV
� � � µZH�VDZ�WKHP��WKH�VWXGHQWV¶
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7KLV� DFFRXQW� SURYLGHV� DQ� H[SODQDWLRQ� RI� WKH� GDWD� RQ� REMHFW� PDUNLQJ� DQG� WKH�
DOWHUQDWLRQ��7KH�REMHFW�PDUNHU�LQ�=XOX��DQG�7VZDQD��IXQFWLRQV�DV�DQ�LQFRUSRUDWHG�
SURQRXQ�DQG�FDQ�KHQFH�QHYHU�EH�GRXEOHG�E\�WKH�IXOO�QRXQ�LQ�WKH�VDPH�FRQVWLWXHQW��
7KLV�PHDQV�WKDW�ZKHQ�WKH�REMHFW�PDUNHU�LV�SUHVHQW��WKH�IXOO�QRXQ�PXVW�EH�GLVORFDWHG�
IURP� WKH� FRQVWLWXHQW� ���E��� +HQFH�� ZKHQ� WKH� REMHFW�PDUNHU� LV� SUHVHQW�� WKH� YHUE�
LV�ILQDO�LQ�LWV�FRQVWLWXHQW�DQG�UHTXLUHV�WKH�GLVMRLQW�IRUP�WR�EH�XVHG��VKRZQ�E\�WKH�
JUDPPDWLFDOLW\�RI� ���E��DQG� WKH�XQJUDPPDWLFDOLW\�RI� ���F�� �&UHLVVHOV������������
�����DGDSWHG���

�����D��� &-� >UH�WKXVD� .LWVR@
� � � 60�3/�KHOS� .LWVR�
� � � µZH�KHOS��ZH�DUH�KHOSLQJ�.LWVR¶

� E�� '-� >UH�D�PR�WKXVD@� .LWVR
� � � 60�3/�35(6�'-�20��KHOS� .LWVR
� � � µZH�KHOS��ZH�DUH�KHOSLQJ�KLP��.LWVR�WKDW�LV¶

� F�� &-� 
>UH�PR�WKXVD� .LWVR@
� � � 60�3/�20��KHOS� .LWVR
� � � ,QWG���µZH�KHOS�KLP��.LWVR¶

� G�� '-� 
>UH�D�WKXVD@� .LWVR
� � � 60�3/�35(6�'-�KHOS� .LWVR
� � � ,QWG���µZH�KHOS�.LWVR¶

,Q�WKLV�DQDO\VLV��WKH�DSSHDUDQFH�RI�WKH�GLVMRLQW�IRUP�WKXV�IROORZV�IURP�WKH�IDFW�WKDW�
WKH�YHUE�LV�FRQVWLWXHQW�ILQDO��7KH�DIWHUWKRXJKW�LQWHUSUHWDWLRQ�RI�WKH�REMHFW�IROORZLQJ�
WKH�GLVMRLQW�YHUE�IRUP�IROORZV�QRW�IURP�WKH�IRUP�RI�WKH�YHUE��EXW�IURP�LWV�GLVORFDWHG�
SRVLWLRQ��$OWKRXJK�WKHUH�LV�D�OLQN�EHWZHHQ�WKH�LQIRUPDWLRQ�VWUXFWXUH�DQG�WKH�IRUP�RI�
WKH�YHUE��WKLV�LV�RQO\�DQ�LQGLUHFW�RQH��UDWKHU�VLPLODU�WR�WKH�IDFWV�IRXQG�LQ�2WMLKHUHUR��
DQ�HOHPHQW�KDV�FRPSOHPHQW�FDVH�EHFDXVH�RI�LWV�DSSHDUDQFH�GLUHFWO\�DIWHU�WKH�YHUE��
ZLWKLQ�WKH�FODXVH�FRQVWLWXHQW�
� ,Q� VXPPDU\�� WKH� XVH� RI� WKH� FRPSOHPHQW� FDVH� RI� 2WMLKHUHUR� VKRZV� SDUDOOHOV�
ZLWK�WKH�FRQMRLQW�GLVMRLQW�V\VWHP�RI�7VZDQD�LQ�VHYHUDO�UHVSHFWV�����%RWK�WRQH�FDVH�
GLVWLQFWLRQV�DQG�FRQMRLQW�GLVMRLQW�GLVWLQFWLRQV�DUH�IRXQG�LQ�VRPH��EXW�QRW�DOO�WHQVHV��
���ERWK�DUH�IRXQG�ZLWK�D�ODUJH�JURXS�RI�SRVW�YHUEDO�FRQVWLWXHQWV��QRW�UHVWULFWHG�WR�
SDUWLFXODU�SKUDVHV�RU�JUDPPDWLFDO�IXQFWLRQV�����ERWK�FRQMRLQW�IRUPV�DQG�FRPSOHPHQW�
FDVHV�DUH�OLQNHG�WR�WKH�HOHPHQW�LPPHGLDWHO\�OLQHDUO\�DGMDFHQW�WR�WKH�YHUE�ZLWKLQ�D�
FHUWDLQ�FRQVWLWXHQW��DQG����QHLWKHU�FRQMRLQW�IRUPV�QRU�FRPSOHPHQW�FDVHV�DUH�IRXQG�
ZLWK�DIWHUWKRXJKWV�GLVORFDWHG�VXEMHFWV�RU�REMHFWV�
� 7KHUH� DUH�� RI� FRXUVH�� DOVR� GLIIHUHQFHV��$V�ZH� QRWHG� HDUOLHU�� FRQMRLQW�GLVMRLQW�
V\VWHPV�DUH�KHDG�PDUNLQJ��ZKLOH�WRQH�FDVHV�DUH�GHSHQGHQW�PDUNLQJ��)XUWKHUPRUH��
WRQH�FDVHV�DUH�DOZD\V�H[SUHVVHG�WKURXJK�WRQDO�GLVWLQFWLRQV��ZKLOH�FRQMRLQW�GLVMRLQW�
GLVWLQFWLRQV�DUH�H[SUHVVHG�E\�VHJPHQWDO�DQG�RU�WRQDO�PDUNLQJ��$QRWKHU�LPSRUWDQW�
GLIIHUHQFH�LV�WKH�IOH[LELOLW\�LQ�FKRLFH�IRU�RQH�RU�WKH�RWKHU�IRUP�DQG�WKH�DVVRFLDWHG�
GLIIHUHQFHV� LQ� LQWHUSUHWDWLRQ�� $OWKRXJK� LQ� WKH� 2WMLKHUHUR� WHQVHV� ZKLFK� DOORZ�
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FRPSOHPHQW� FDVH�� QRXQV� WDNH� GHIDXOW� FDVH� ZKHQ� WKH� SRVWYHUEDO� HOHPHQW� LV�
SUHVXSSRVHG�DQG�KHQFH�GLVORFDWHG�RXWVLGH�WKH�UHOHYDQW�FRQVWLWXHQW��LW�LV�RQO\�LQ�WKH�
QHJDWLYH�IDFWLYH�KDELWXDO�WKDW�ZH�VHH�FOHDU�LQIRUPDWLRQ�VWUXFWXUH�UHODWHG�HIIHFWV�RI�
WKH�FRPSOHPHQW�FDVH��%\�FRQWUDVW��WKH�FKRLFH�IRU�WKH�FRQMRLQW�RU�GLVMRLQW�YHUE�IRUP�
DOZD\V� LPSOLHV� D� FHUWDLQ� LQIRUPDWLRQ� VWUXFWXUH�� D� SRVWYHUEDO� HOHPHQW� ZLWKLQ� WKH�
VDPH�FRQVWLWXHQW�DV�WKH�YHUE�KDV�D�IRFXVHG�LQWHUSUHWDWLRQ��DV�ZDV�LOOXVWUDWHG�LQ������
DQG������DERYH��6XFK�IOH[LELOLW\�LQ�WKH�FKRLFH�EHWZHHQ�WKH�RQH�RU�WKH�RWKHU�IRUP�LV�
DEVHQW�IRU�WKH�WRQH�FDVHV�LQ�2WMLKHUHUR�

�����*UDPPDWLFDOLVHG�LQIRUPDWLRQ�VWUXFWXUH

&RQVLGHULQJ� WKH� PRUH� REOLJDWRU\� FKDUDFWHU� RI� WKH� 2WMLKHUHUR� WRQH� FDVH� V\VWHP�
UHODWLYH�WR�WKH�7VZDQD�FRQMRLQW�GLVMRLQW�DOWHUQDWLRQ��ZH�SURSRVH�WKDW�WKH�2WMLKHUHUR�
WRQH� FDVH� V\VWHP� LV� D�PRUH�JUDPPDWLFDOLVHG� V\VWHP��ZKLFK� LV� VHQVLWLYH� WR� OLQHDU�
DGMDFHQF\�DQG�FRQVWLWXHQF\��EXW�PDLQO\�KLVWRULFDOO\�UHODWHG�WR�LQIRUPDWLRQ�VWUXFWXUH�
GLVWLQFWLRQV��$V�VXFK�LW�FRQWUDVWV�ZLWK�WKH�FRQMRLQW�GLVMRLQW�V\VWHP�IRXQG�LQ�7VZDQD��
ZKLFK�LV�PRUH�SURGXFWLYHO\�H[SORLWHG�IRU�WKH�HQFRGLQJ�RI�SUDJPDWLF�LQIRUPDWLRQ��
VXFK�DV�WKH�LQGLFDWLRQ�RI�IRFXV��
� /RJLFDOO\�VSHDNLQJ��WKH�IDFW�WKDW�WKHUH�LV�D�FKRLFH�UHODWHG�WR�LQIRUPDWLRQ�VWUXFWXUH�
IRU�RQO\�RQH�WHQVH��WKH�QHJDWLYH�IDFWLYH�KDELWXDO��LQ�2WMLKHUHUR�FDQ�EH�GXH�WR�WZR�
UHDVRQV��HLWKHU� LW� LV� DQ� LQQRYDWLRQ��RU� LW� LV� UHWDLQHG� IURP�DQ�ROGHU� VWDJH� LQ�ZKLFK�
VXFK�D�FKRLFH�ZDV�PRUH�JHQHUDOO\�SUHVHQW�LQ�WKH�V\VWHP��:H�DUJXH�IRU�WKH�VHFRQG�
SRVVLELOLW\�� HYHQ� LI�ZH�GR�QRW�SURSRVH�D� UHFRQVWUXFWLRQ�DQG� WKHUH� LV�QR�KLVWRULFDO�
HYLGHQFH�WKDW�WKH�WRQH�FDVH�V\VWHP�ZDV�LQGHHG�PRUH�UHODWHG�WR�LQIRUPDWLRQ�VWUXFWXUH��
7KH� UHDVRQV� IRU� QHYHUWKHOHVV� WKLQNLQJ� WKLV� LV� D� SODXVLEOH� LGHD� DUH� WKH� IROORZLQJ��
)LUVW��ZH�PD\�DVN�ZK\�VXFK�D�VSHFLILF�WHQVH�OLNH�WKH�QHJDWLYH�IDFWLYH�KDELWXDO�ZRXOG�
GHYHORS� WKH� GLVWLQFWLRQ��ZKLOH� WKH� OHVV� VSHFLILF� DQG�PRUH� IUHTXHQWO\� XVHG� WHQVHV�
OLNH�SUHVHQW�RU�SDVW�WHQVHV�RFFXU�LQ�WKH�VDPH�FRQWH[W��ZLWK�UHVSHFW�WR�LQIRUPDWLRQ�
VWUXFWXUH���EXW�KDYH�QRW�GHYHORSHG�WKLV�LQWHUSUHWDWLRQ��7KLV�VXJJHVWV�WKDW�WKH�QHJDWLYH�
IDFWLYH�KDELWXDO�UHWDLQHG�UDWKHU�WKDQ�VWDUWHG�WKH�HQFRGLQJ�RI�LQIRUPDWLRQ�VWUXFWXUH��

6HFRQG�� RQH� PLJKW� FRQVLGHU� DV� IXUWKHU� UHOHYDQW� HYLGHQFH� WKH� GLVWULEXWLRQ� RI�
WHQVHV� LQ� ZKLFK� FRPSOHPHQW� FDVH� PDUNHG� QRXQV� DSSHDU��:KLOH�� DV� SRLQWHG� RXW�
DERYH�� WKHUH� LV� QR� VWUDLJKWIRUZDUG� H[SODQDWLRQ� IRU� WKH� GLYLVLRQ� RI� WHQVHV� LQWR�
WKRVH�ZKLFK�GR�DQG�WKRVH�ZKLFK�GR�QRW�WDNH�FRPSOHPHQW�FDVH�PDUNHG�QRXQV��LW�LV�
QHYHUWKHOHVV�VXJJHVWLYH�LQ�WKH�SUHVHQW�FRQWH[W�WKDW�ZKDW�ZH�KDYH�FDOOHG�QRQ�SULPDU\�
WHQVHV�LQ�VHFWLRQ������WKDW�LV��LPSHUDWLYHV��VXEMXQFWLYHV��QDUUDWLYHV�HWF���GR�QRW�WDNH�
FRPSOHPHQW�FDVH�PDUNHG�QRXQV��6LQFH�WKH�SUDJPDWLF�LPSRUW�RI�WKHVH�QRQ�SULPDU\�
WHQVHV�LV�RIWHQ�GHWHUPLQHG�E\�WKH�FKRLFH�RI�WKH�IRUP�LWVHOI��H�J��DV�FRPPDQG��ZLVK��
HWF���� WKH�PDUNLQJ�RI�QHZ� LQIRUPDWLRQ�GRHV�QRW�SOD\�D�PDMRU� UROH� LQ� WKHLU�XVH��$�
VLPLODU�DUJXPHQW�FRXOG�DOVR�EH�PDGH�ZLWK�UHVSHFW�WR�WKH�SUHVHQW�WHQVH��ZKLFK�HTXDOO\�
GRHV�QRW�WULJJHU�FRPSOHPHQW�FDVH��VLQFH�WKLV�LV�W\SLFDOO\�LQWHUSUHWHG�DV�SURJUHVVLYH��
DQ� DVSHFW�ZKLFK�KDV� VRPHWLPHV�EHHQ� UHJDUGHG�DV�SUDJPDWLFDOO\�PDUNHG� �+\PDQ�
DQG�:DWWHUV��������7KH� IDFW� WKDW�QR�FRPSOHPHQW� FDVH� LV� IRXQG�ZLWK� WKHVH� IRUPV�
LV� WKXV� QRW� VXUSULVLQJ� RQ� WKH� DVVXPSWLRQ� WKDW� FRPSOHPHQW� FDVH�� LQ� RSSRVLWLRQ� WR�
GHIDXOW�FDVH��XVHG�WR�HQFRGH�WKH�LQIRUPDWLRQ�VWUXFWXUDO�VWDWXV�RI�WKH�QRXQ��DQG�WKDW�
WKH�PDUNHG��IRFXVHG�IRUP�EHFDPH�JUDPPDWLFDOLVHG�DV�WKH�RQO\�JUDPPDWLFDO�RSWLRQ��
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$� WKLUG�PRWLYDWLRQ� IRU� WKH�JUDPPDWLFDOLVHG� VWDWXV�RI�D� V\VWHP� WKDW�XVHG� WR�PRUH�
SURGXFWLYHO\� HQFRGH� LQIRUPDWLRQ� VWUXFWXUDO� GLVWLQFWLRQV� DUH� /HKPDQQ¶V� �������
JHQHUDOLVDWLRQV�RQ�LQIRUPDWLRQ�VWUXFWXUH�DQG�JUDPPDWLFDOLVDWLRQ��+H�VXJJHVWV�WKDW��
OLNH�DQ\�RWKHU�OLQJXLVWLF�LWHPV��FRQVWUXFWLRQV�H[SUHVVLQJ�LQIRUPDWLRQ�VWUXFWXUH�DUH�
DOVR�VXEMHFW�WR�JUDPPDWLFDOLVDWLRQ��,Q�WKH�FRXUVH�RI�WKH�JUDPPDWLFDO�FKDQJH�RYHU�
WLPH��WKH�LQIRUPDWLRQ�VWUXFWXUH�ZKLFK�RULJLQDOO\�PRWLYDWHG�D�FRQVWUXFWLRQ�LV�OHYHOOHG�
RXW��+HQFH��LI�ZH�ILQG�DVSHFWV�RI�XVH�UHODWHG�WR�LQIRUPDWLRQ�VWUXFWXUH�LQ�DQ�RWKHUZLVH�
JUDPPDWLFDOLVHG�V\VWHP��LW�LV�PRUH�OLNHO\�WKDW�WKH�LQIRUPDWLRQ�VWUXFWXUH�FRPSRQHQW�
XVHG�WR�EH�VWURQJHU��UDWKHU�WKDQ�ZHDNHU��

7KH� JUDPPDWLFDOLVDWLRQ� RI� WKH�2WMLKHUHUR� WRQH� FDVHV� FDQ� EH� VHHQ� LQ� VRPH� RI�
/HKPDQQ¶V��������FRUH�SDUDPHWHUV�RI�JUDPPDWLFDOLVDWLRQ��3DUDGLJPDWLF�YDULDELOLW\�
LV�RQH�RI�WKHVH��WKH�PRUH�JUDPPDWLFDOLVHG�D�OLQJXLVWLF�LWHP�LV��WKH�OHVV�FKRLFH�WKHUH�
LV�WR�XVH�RU�QRW�XVH�D�PHPEHU�RI�D�SDUDGLJP��REOLJDWRULILFDWLRQ�±�DQRWKHU�SDUDPHWHU�
LQ� JUDPPDWLFDOLVDWLRQ��� DQG� WKH� OHVV� FKRLFH� WKHUH� LV� EHWZHHQ� GLIIHUHQW� PHPEHUV�
RI�D�SDUDGLJP��,Q�ERWK�WKH�FRQMRLQW�GLVMRLQW�DOWHUQDWLRQ�DQG�WKH�WRQH�FDVH�V\VWHP��
D�VSHDNHU�PXVW�PDNH�D�FKRLFH�EHWZHHQ�RQH�RU� WKH�RWKHU� IRUP��ZKLFK�VKRZV� WKDW�
ERWK� DUH� JUDPPDWLFDOLVHG� V\VWHPV��+RZHYHU�� DV� GLVFXVVHG� DERYH�� WKH� WRQH� FDVHV�
GLVSOD\� PXFK� OHVV� FKRLFH� DQG� DUH� PRUH� GHWHUPLQHG� E\� IRUPDO� FRQVLGHUDWLRQV��
$Q� LQFUHDVLQJ�SDUDGLJPDWLVDWLRQ�PHDQV� D� GHFUHDVH� LQ� WKH� IUHHGRP�ZLWK�ZKLFK� D�
VSHDNHU� XVHV� D� VLJQ� DFFRUGLQJ� WR� WKH� FRPPXQLFDWLYH� SXUSRVH�� 7KXV�� ZKLOH� ERWK�
WRQH�FDVHV�DQG�WKH�FRQMRLQW�GLVMRLQW�YHUE�IRUPV�DUH�DUJXDEO\�JUDPPDWLFDOLVHG��WKH�
PRUH�UHVWULFWHG�SDUDGLJPDWLF�YDULDELOLW\�VXJJHVWV�WKDW�WKH�WRQH�FDVH�V\VWHP�LV�IXUWKHU�
JUDPPDWLFDOLVHG�

�����2WKHU�SKHQRPHQD�UHODWHG�WR�IRFXV�DQG�FRQVWLWXHQF\

,Q�D�ZLGHU�%DQWX�FRQWH[W�� WKHUH�DUH� �DW� OHDVW�� WZR�RWKHU�SKHQRPHQD�ZKLFK�FRXOG�
EH� UHODWHG��7KH� ILUVW� LV� WKH� VR�FDOOHG�SUHGLFDWLYH� ORZHULQJ� LQ�(NRWL�� GHVFULEHG�E\�
6FKDGHEHUJ�DQG�0XFDQKHLD���������ZKLFK�LV�D�FKDQJH�LQ�WKH�WRQDO�SDWWHUQ�RI�QRXQV��
ZKHUHE\�WKH�ILUVW�XQGHUO\LQJ�KLJK�WRQH�LV�GHOHWHG��7KLV�WRQDO�SDWWHUQ�RFFXUV�ZKHQ�D�
QRXQ�LV�SUHGLFDWLYH�������RU�ZKHQ�LW�LV�LQ�IRFXV������

(NRWL��3�����6FKDGHEHUJ�DQG�0XFDQKHLD���������������

�����D���VLtSi� µOLRQ¶
� E���VLLSD� µLW�LV�D�OLRQ¶

�����D���ND�P~�X]iQ\�pO�D�� ODi]X
� � 60�6*�20��EX\�$33/�)9� EDQDQDV
� � µ,�ERXJKW�KHU�EDQDQDV¶

� E�� ND�P~�X]iQ\�pO�D�� ODD]X
� � 60�6*�20��EX\�$33/�)9� EDQDQDV
� � µ,�ERXJKW�EDQDQDV�IRU�KHU¶

,QWHUHVWLQJO\��SUHGLFDWH�ORZHULQJ�LV�RQO\�DOORZHG�LQ�D�UHVWULFWHG�QXPEHU�RI�WHQVHV��
DQG�FDQ�EH�VHHQ�DV�DQ�H[WUHPHO\�LPSRYHULVKHG�W\SH�RI�WRQH�FDVH��GLVSOD\LQJ�RQO\�WKH�
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SUHGLFDWLYH�FDVH��7KH�VDPH�SKHQRPHQRQ�LV�SUHVHQW�LQ�0DNKXZD��ZKHUH�LW�H[LVWV�LQ�
FRRSHUDWLRQ�ZLWK�WKH�FRQMRLQW�GLVMRLQW�DOWHUQDWLRQ��9DQ�GHU�:DO�������
� $� VHFRQG� WRQDO� SURFHVV� VRPHWLPHV� GLVFXVVHG� LQ� UHODWLRQ� WR� WRQH� FDVHV� RU� WKH�
FRQMRLQW�GLVMRLQW�DOWHUQDWLRQ�LV�PHWDWRQ\��6FKDGHEHUJ��������,Q�PHWDWRQ\�D�YHUE�ILQDO�
YRZHO�LV�XQGHUO\LQJO\�QRQ�+�ZKHQ�XWWHUDQFH�ILQDO�������EXW�+�ZKHQ�IROORZHG�E\�D�
FRPSOHPHQW������

6RQJ\H��/����6WDSSHUV�����������

����� NX�VHS�i�� P�IXPX� �FI��NXVHSD� �µWR�ODXJK¶�
� ���ODXJK�)9� ��FKLHI
� µWR�ODXJK�DW�WKH�FKLHI¶

.LEHHPEH��+����-DFN\�0DQLDFN\��S�F��

����� NX�ODDQG�i�� PX�XWX�� �FI��NXODDQGD� �µWR�SXUVXH¶�
� ���SXUVXH�)9� ��SHUVRQ
� µWR�SXUVXH�D�SHUVRQ¶

7KH�H[DPSOHV�DUH�YHU\�VLPLODU�WR�WKH�2WMLKHUHUR�H[DPSOHV�LQ�������DERYH��DQG�LW�LV�
LQWHUHVWLQJ� WR�QRWH� WKDW�PHWDWRQ\�KDV� LQ�FRPPRQ�ZLWK�SUHGLFDWLYH� ORZHULQJ�� WRQH�
FDVHV�DQG�FRQMRLQW�GLVMRLQW�YHUE�IRUPV�WKDW�WKH�IRUPV�RFFXU�LQ�D�UHVWULFWHG�QXPEHU�
RI�WHQVHV��WKH\�LQGLFDWH�WKH�QDWXUH�RI�WKH�UHODWLRQ�EHWZHHQ�WKH�YHUE�DQG�WKH�REMHFW��
DUH�VHQVLWLYH�WR�FRQVWLWXHQF\�DQG�WKHUH�LV�DQ�DVVRFLDWLRQ�ZLWK�IRFXV��VHH�1XUVH�������
�����

$OWKRXJK� LW� LV�EH\RQG� WKH�VFRSH�RI� WKLV�SDSHU� WR�VXJJHVW�DQ�DQDO\VLV�RI� WKHVH�
SKHQRPHQD���� DOO� WKHVH� V\VWHPV� VKRZ� FKDUDFWHULVWLFV� ZKLFK� DUH� W\SLFDO� RI� WKH�
LQWHUDFWLRQ�RI� WRQH�DQG� IRFXV�DV�GLVFXVVHG� LQ�+\PDQ� ��������ZKR�SUHVHQWV�PRUH�
H[DPSOHV� RI� VLPLODU� WRQDO� DOWHUQDWLRQV�� ,Q� DOO� WKHVH� DOWHUQDWLRQV�� WKH� VWUXFWXUDO�
FRQILJXUDWLRQ�DQG�OLQHDU�RUGHU�SOD\�D�UROH�LQ�GHILQLQJ�LW��%DVHG�RQ�HYLGHQFH�IURP�
/XJDQGD�DQG�RWKHU�ODQJXDJHV�KH�GLVFXVVHV��+\PDQ�DUJXHV�WKDW�WKH�UHODWLRQ�EHWZHHQ�
WRQH�DQG�IRFXV�LQ�%DQWX�TXLWH�JHQHUDOO\�LV� LQGLUHFW��PHGLDWHG�E\�WKH�JUDPPDWLFDO�
V\VWHP��DQG�WKH�2WMLKHUHUR�WRQH�FDVH�V\VWHP�VHHPV�WR�SURYLGH�DQRWKHU�H[DPSOH�RI�
WKLV�RYHUDOO�FKDUDFWHULVWLF�RI�%DQWX�ODQJXDJHV��

�����6XPPDU\

,Q�WKLV�VHFWLRQ�ZH�KDYH�SRLQWHG�RXW�D�QXPEHU�RI�SDUDOOHOV�EHWZHHQ�2WMLKHUHUR�WRQH�
FDVHV�DQG�FRQMRLQW�GLVMRLQW�V\VWHPV�DV� IRXQG� LQ�7VZDQD�RU�=XOX��:KLOH� WKHUH�DUH�
GLIIHUHQFHV� EHWZHHQ� WKH� V\VWHPV� ±� DQG�PRUH� GHWDLOHG� DQDO\VLV�PD\� LQFUHDVH� RXU�

����7KH�OLQN�EHWZHHQ�WKHVH�WRQDO�DOWHUQDWLRQV�PD\�EH�VRXJKW�LQ�WKH�DXJPHQW��'LPPHQGDDO���7KH�OLQN�EHWZHHQ�WKHVH�WRQDO�DOWHUQDWLRQV�PD\�EH�VRXJKW�LQ�WKH�DXJPHQW��'LPPHQGDDO�
�����������DQG�6FKDGHEHUJ��������VXJJHVW�D�UHODWLRQ�EHWZHHQ�WKH�DXJPHQW�DQG�PHWDWRQ\�DQG�
9DQ�GHU�:DO��������DUJXHV�IRU�D�UHODWLRQ�EHWZHHQ�WKH�DXJPHQW�DQG�SUHGLFDWLYH�ORZHULQJ��,Q�
ERWK�SURFHVVHV�WKH�VHJPHQWDO�SDUW�RI�WKH�KLVWRULFDOO\�SUHVHQW�DXJPHQW�ZDV�ORVW��EXW�WKH�WRQH�
UHPDLQHG��+RZHYHU��+\PDQ�DQG�/LRQQHW��������VKRZ�WKDW�PHWDWRQ\�LQ�$ER�FDQQRW�EH�WUDFHG�
EDFN�WR�WKH�DXJPHQW��7KDQNV�WR�-DFN\�0DQLDFN\�DQG�0DXG�'HYRV�IRU�HDUOLHU�GLVFXVVLRQ�RI�
WKH�UHODWLRQ�ZLWK�WKH�DXJPHQW�
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XQGHUVWDQGLQJ�RI�WKHP�±�WKHUH�DUH�DOVR�VLPLODULWLHV�ZKLFK�DUH�GLIILFXOW�WR�DWWULEXWH�WR�
FKDQFH��%RWK�V\VWHPV�DUH�H[SUHVVHG�DW�OHDVW�WR�VRPH�H[WHQW�E\�WRQDO�PDUNLQJ��ERWK�
PDUN�WKH�LPPHGLDWH�UHODWLRQ�EHWZHHQ�D�YHUE�DQG�D�IROORZLQJ�QRPLQDO�LUUHVSHFWLYH�
RI� JUDPPDWLFDO� IXQFWLRQ�� DUH� UHVWULFWHG� WR� VWUXFWXUDO� GRPDLQV� VXFK� DV� FODXVHV��
RFFXU�RQO\�LQ�D�OLPLWHG�QXPEHU�RI�WHQVHV��DQG�DUH�UHODWHG�WR�IRFXV�DQG�LQIRUPDWLRQ�
VWUXFWXUH��+DYLQJ�GUDZQ�RXW�WKHVH�SDUDOOHOV��ZH�WKHQ�SURSRVHG�WKDW�ERWK�V\VWHPV�DUH�
JUDPPDWLFDOLVHG��DQG�WKDW�WKH�2WMLKHUHUR�WRQH�FDVH�V\VWHP�LV�PRUH�JUDPPDWLFDOLVHG�
WKDQ� WKH� FRQMRLQW�GLVMRLQW� V\VWHPV��:KLOH� WKLV� DUJXPHQW�ZDV� QRW� VXSSRUWHG� E\� D�
VSHFLILF� UHFRQVWUXFWLRQ�� LW� LV� EDVHG�RQ� UHFXUUHQW� SURFHVVHV� LQ� JUDPPDWLFDOLVDWLRQ��
DQG� RIIHUV� D� SRWHQWLDO� H[SODQDWLRQ� IRU� WKH� IDFW� WKDW� D� FKRLFH� EHWZHHQ� GHIDXOW�
DQG� FRPSOHPHQW� FDVH� LV� DYDLODEOH� RQO\� LQ� WKH� IDFWLYH�KDELWXDO� WHQVH�� DQG� IRU� WKH�
GLVWULEXWLRQ�RI�WRQH�FDVHV�DFURVV�GLIIHUHQW�WHQVHV��)LQDOO\��ZH�KDYH�GUDZQ�DWWHQWLRQ�
WR�SURFHVVHV�RI�SUHGLFDWH�ORZHULQJ�DQG�PHWDWRQ\��ERWK�RI�ZKLFK�LQYROYH�SURVRGLF�
PDUNLQJ� UHODWHG� WR� WKH� YHUE� DQG� D� IROORZLQJ� QRPLQDO� FRQVWLWXHQW�� 7KH� HYLGHQFH�
SUHVHQWHG� LQ� WKLV� VHFWLRQ� LV�DGPLWWHGO\�VXJJHVWLYH� UDWKHU� WKDQ�FRQFOXVLYH��EXW��RQ�
WKH�RWKHU�KDQG��WKH�VLPLODULWLHV�EHWZHHQ�WKH�GLIIHUHQW�SKHQRPHQD�VXUYH\HG�DSSHDU�
VWULNLQJ�HQRXJK�WR�DW�OHDVW�ZDUUDQW�IXUWKHU�LQYHVWLJDWLRQ�LQWR�WKHLU�FRPPRQ�IXQFWLRQ�
DQG�RULJLQ��HVSHFLDOO\�FRQVLGHULQJ�WKHLU�FRPSOHPHQWDU\�JHRJUDSKLF�GLVWULEXWLRQ��VHH�
WKH�PDS�LQ�WKH�$SSHQGL[��
� %HIRUH�ZH�SUHVHQW�VRPH�ZLGHU�FRQFOXVLRQV�RI�WKH�VWXG\��ZH�ZLOO�SURYLGH�LQ�WKH�
IROORZLQJ�VHFWLRQ�DQ�RYHUYLHZ�RI�WRQH�FDVHV�V\VWHPV�LQ�RWKHU�%DQWX�ODQJXDJHV��WR�
SURYLGH�D�ZLGHU�FRPSDUDWLYH�FRQWH[W�RI�WKH�2WMLKHUHUR�V\VWHP�

���7RQH�FDVHV�LQ�RWKHU�ZHVWHUQ�%DQWX�ODQJXDJHV

7RQH�FDVH�V\VWHPV�KDYH�EHHQ�GHVFULEHG�IRU�D�QXPEHU�RI�ZHVWHUQ�%DQWX�ODQJXDJHV��
HVSHFLDOO\� WKRVH� RQ� WKH�$WODQWLF� FRDVW�� LQFOXGLQJ� 8PEXQGX� �6FKDGHEHUJ� �������
.ZDQ\DPD��+DOPH�������DQG�VHYHUDO�ODQJXDJHV�RI�WKH�%����JURXS�ZKLFK�LQFOXGHV�
<LVLUH�� ,VDDQJX� DQG� ,SXQX� �%ODQFKRQ� ������� $OO� WKHVH� V\VWHPV�� LQFOXGLQJ� WKH�
2WMLKHUHUR� RQH�� KDYH� LQ� FRPPRQ� WKDW� QRXQV� DUH� V\VWHPDWLFDOO\� GLVWLQJXLVKHG� E\�
GLIIHUHQW�WRQH�SDWWHUQV��$OO�RI�WKH�%DQWX�ODQJXDJHV�LQ�ZKLFK�WRQH�FDVHV�KDYH�EHHQ�
GHVFULEHG�DUH�VSRNHQ�LQ�WKH�ZHVW�RI�WKH�%DQWX�GRPDLQ��WKDW�LV��LQ�1DPLELD��$QJROD��
WKH�5HSXEOLF�RI�&RQJR�DQG�*DERQ��VHH�$SSHQGL[���DQG�WKLV�JHRJUDSKLF�SUR[LPLW\�
KDV�RIWHQ�EHHQ�WDNHQ�WR�EH� LQGLFDWLYH�RI�D�FRPPRQ�KLVWRULFDO�RULJLQ�RI� WRQH�FDVH�
V\VWHPV�� )RU� H[DPSOH�� %ODQFKRQ� ������� ������ SURSRVHV� WKDW� WRQH� FDVH� V\VWHPV�
UHVXOW�KLVWRULFDOO\� IURP� WKH� WRQDO�PDUNLQJ�RI�GHILQLWHQHVV� DQG� VSHFLILFLW\��2Q� WKH�
RWKHU�KDQG�� LQ� WHUPV�RI� IXQFWLRQ��GLIIHUHQW� WRQH�FDVH� V\VWHPV�DUH� UDWKHU�GLIIHUHQW�
IURP�HDFK�RWKHU��DOWKRXJK�WKH\�PD\�EH�IRXQG�WR�VKDUH�RYHUDOO�FKDUDFWHULVWLFV�ZLWK�
FRQMRLQW�GLVMRLQW�V\VWHPV�DQG�RWKHU�SURVRGLF�PDUNLQJ�XQUHODWHG�WR�WKH�WRQDO�PDUNLQJ�
RI�QRXQV��DV�ZH�KDYH�SURSRVHG�IRU�2WMLKHUHUR�DERYH��
� :LWKLQ�WKH�ODQJXDJHV�ZKLFK�H[KLELW�WRQH�FDVHV��WKH�2WMLKHUHUR�V\VWHP�LV�PRVW�
VLPLODU�WR�WKH�V\VWHP�RI�8PEXQGX��6FKDGHEHUJ��������/LNH�LQ�2WMLKHUHUR��GHIDXOW�
FDVH�� FRPSOHPHQW� FDVH�� DQG�SUHGLFDWLYH�SUHVHQWDWLYH� FDVH� FDQ�EH�GLVWLQJXLVKHG�±�
DOWKRXJK�WKH�WRQDO�SDWWHUQV�DUH�OHVV�H[SOLFLWO\�GLVWLQJXLVKHG�IRU�QRXQV�ZLWK�DXJPHQW�
WKDQ�LQ�2WMLKHUHUR�±�DQG�WKHUH�LV�FRQVLGHUDEOH�SDUDOOHOLVP�LQ�KRZ�WKH�FDVHV�IXQFWLRQ��
,Q�SDUWLFXODU��FRPSOHPHQW�FDVH�LV�IRXQG�RQ�WKH�ILUVW�QRXQ�IROORZLQJ�D�UHOHYDQW�YHUE�
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LUUHVSHFWLYH�RI�JUDPPDWLFDO�IXQFWLRQ��DV�LQ�2WMLKHUHUR��2Q�WKH�RWKHU�KDQG��WKH�VHW�RI�
WHQVHV�LQ�ZKLFK�YHUEV�DUH�IROORZHG�E\�FRPSOHPHQW�FDVH�PDUNHG�QRXQV�DSSHDUV�WR�
EH�PRUH�FOHDUO\�VWUXFWXUHG�LQ�8PEXQGX��FRPSOHPHQW�FDVH�LV�IRXQG�DIWHU�DIILUPDWLYH��
QRQ�VXERUGLQDWHG�YHUEV��ZKLOH�LQ�2WMLKHUHUR��DV�VKRZQ�DERYH��FRPSOHPHQW�FDVH�LV�
DOVR�IRXQG�DIWHU�VRPH��EXW�QRW�DOO��QHJDWLYH�YHUEV��/LNH�LQ�2WMLKHUHUR��FRPSOHPHQW�
FDVH�LQ�8PEXQGX�LV�QRW�IRXQG�DIWHU�SURJUHVVLYH�YHUE�IRUPV��EXW�LW�DSSHDUV�WR�EH�IRXQG�
DIWHU� IXWXUH� WHQVHV� LQ�8PEXQGX��ZKHUHDV� IXWXUH� YHUEV� GR� QRW� VKRZ� FRPSOHPHQW�
FDVH�LQ�2WMLKHUHUR��2YHUDOO� WKH� WZR�V\VWHPV�DUH�IDLUO\�VLPLODU��DQG�DOWKRXJK�WKHUH�
DUH�GLIIHUHQFHV�LQ�GHWDLO��WKH�8PEXQGX�V\VWHP�FDQ��OLNH�WKH�2WMLKHUHUR�V\VWHP��EH�
FKDUDFWHUL]HG�DV�D�JUDPPDWLFDOLVHG�V\VWHP�RI�LQIRUPDWLRQ�VWUXFWXUH�FRGLQJ��
� ,Q�FRQWUDVW��WKH�WRQH�FDVH�V\VWHP�RI�.ZDQ\DPD�LV�QRW�DV�HDVLO\�FRPSDUHG�ZLWK�WKH�
2WMLKHUHUR�V\VWHP��+DOPH��������GLVWLQJXLVKHV�QLQH�GLIIHUHQW�WRQH�FDVHV��RI�ZKLFK�
RQO\�WKH�SUHVHQWDWLYH�FDVH�FRUUHODWHV�ZLWK�SUHGLFDWLYH�FDVH�LQ�2WMLKHUHUR��7KHUH�LV�QR�
FOHDU�FRUUHODWH�WR�WKH�FRPSOHPHQW�FDVH�DV�IRXQG�LQ�2WMLKHUHUR�RU�8PEXQGX��,QVWHDG��
D�µVSHFLDO�FDVH¶�LV�IRXQG�DIWHU�LPSHUDWLYHV�DQG�KRUWDWLYHV�DV�ZHOO�DV�DIWHU�µIRFXVHG�
YHUEV¶�� )RFXVHG� YHUEV� DUH� IRXQG� LQ� VSHFLILF� HQYLURQPHQWV� DQG� FDQ� EH� IRUPDOO\�
LGHQWLILHG�E\� WKH�DEVHQFH�RI� WKH� LQLWLDO�YRZHO�±�D� IHDWXUH�ZKLFK� LV�QRW�SUHVHQW� LQ�
2WMLKHUHUR��6SHFLDO�FDVH�LV�QRW�IRXQG�DIWHU�µSRODULVHG¶�YHUEV��ZKLFK�VHHP�WR�EH�IRXQG�
LQ�VXERUGLQDWH�RU�EDFNJURXQGHG�FRQWH[WV��7KHUH�LV��DV�IDU�DV�ZH�FDQ�VHH��QR�GLUHFW�
SDUDOOHO� WR� WKRVH� IRFXV�UHODWHG� VSHFLDO� FDVHV� LQ� 2WMLKHUHUR�� 7KXV�� ZKLOH� LW� VHHPV�
WKDW�WKH�.ZDQ\DPD�V\VWHP�LV��OLNH�WKH�2WMLKHUHUR�V\VWHP��VHQVLWLYH�WR�LQIRUPDWLRQ�
VWUXFWXUH��SHUKDSV�HYHQ�PRUH�VR��WKH�GHWDLOV�RI�WKH�V\VWHP�DUH�UDWKHU�GLIIHUHQW��DQG�
UHTXLUH�D�PRUH�GHWDLOHG�FRPSDULVRQ�
� :KLOH� WKH�.ZDQ\DPD�V\VWHP�DSSHDUV� WR�EH�PRUH� WUDQVSDUHQWO\�SUDJPDWLFDOO\�
PRWLYDWHG�� WKH� WRQH� FDVH� V\VWHPV� IRXQG� LQ� WKH� %��� ODQJXDJHV� �%ODQFKRQ� ������
DSSHDU�� LQ� FRQWUDVW�� WR� EH� PRUH� LQIOXHQFHG� E\� SXUHO\� SKRQRORJLFDO� SURFHVVHV��
6HYHUDO�GLIIHUHQW�QRPLQDO�WRQH�SDWWHUQV�FDQ�EH�GLVWLQJXLVKHG�LQ�WKHVH�ODQJXDJHV��XS�
WR�HLJKW�GLIIHUHQW�RQHV��IRU�H[DPSOH��LQ�<LVLUH��$OWKRXJK�WKH�WRQH�FDVHV�DUH�UHODWHG�
WR� V\QWDFWLF�SRVLWLRQ� LQ� D� VLPLODU�ZD\�DV� LQ� WKH�2WMLKHUHUR� V\VWHP�� WKH\�DUH� DOVR��
LQ�FRQWUDVW�WR�2WMLKHUHUR��GHSHQGHQW�RQ�WKH�LPPHGLDWH�SKRQRORJLFDO�HQYLURQPHQW��
7KXV�� IRU� H[DPSOH�� LQ� ,VDDQJX�� WKH� VHFRQG� REMHFW� RI� D� GL�WUDQVLWLYH� FRQVWUXFWLRQ�
VKRZV�GLIIHUHQW�WRQH�FDVHV�GHSHQGLQJ�RQ�WKH�WRQDO�PHORG\�RI�WKH�SUHFHGLQJ�REMHFW��
,Q�2WMLKHUHUR��DV�VKRZQ�DERYH��VHFRQG�REMHFWV�DOZD\V�KDYH�GHIDXOW�FDVH��DQG�TXLWH�
JHQHUDOO\��WRQH�FDVHV�DUH�QRW�VHQVLWLYH�WR�WKH�WRQDO�TXDOLW\�RI�SUHFHGLQJ�FRQVWLWXHQWV��
$FFRUGLQJ� WR� %ODQFKRQ¶V� DQDO\VLV�� GLIIHUHQW� WRQDO� SDWWHUQV� RQ� QRXQV� LQ� %���
ODQJXDJHV�XVHG�WR�H[SUHVV�D�GLIIHUHQFH�EHWZHHQ�GHILQLWH�DQG�LQGHILQLWH�LQ�WKH�SDVW��
EXW� WKHLU� GLVWULEXWLRQ� LV� QRZ� JRYHUQHG� SXUHO\� E\� WKH� SKRQRORJLFDO� HQYLURQPHQW��
7RQDO�PDUNLQJ�RI�GHILQLWHQHVV�DQG�VSHFLILFLW\�LV�LQ�IDFW�IRXQG�LQ�VHYHUDO�ODQJXDJHV�
RI�JURXS�+��%ODQFKRQ��������DQG�%ODQFKRQ�DUJXHV�WKDW�WKLV�V\VWHP�LV�UHODWHG�WR�WRQH�
FDVH�ODQJXDJHV��,Q�D�GLDFKURQLF�DQDO\VLV�KH�SURSRVHV�WKDW�GLIIHUHQW�WRQDO�PHORGLHV�RI�
QRXQV�LQ�ODQJXDJHV�VXFK�DV�<RRPEL��6XNX��DQG�=RRPER�UHVXOW�IURP�WKH�LQWHUDFWLRQ�
RI�KLJK�WRQH�PDUNLQJ�RI�GHILQLWHQHVV�DQG�ORZ�WRQH�PDUNLQJ�RI�SUHGLFDWLRQ��DQG�RIWHQ�
D�SDWWHUQ�LQYROYLQJ�D�SUH�GRPDLQ�VHTXHQFH�RI�IORDWLQJ�/�DQG�+�WRQHV�UHVXOWV��ZKLFK�LV�
UHPLQLVFHQW�RI�WKH�/+�VHTXHQFH�IRXQG�LQ�WKH�FRPSOHPHQW�FDVH�LQ�2WMLKHUHUR��,Q�IDFW��
%ODQFKRQ�DUJXHV�WKDW��ZKLOH�WKH�ODQJXDJHV�RI�KLV�VWXG\�DUH�QRW�WRQH�FDVH�ODQJXDJHV��
WKH� V\VWHP� RI� +� DQG� /�PDUNLQJ� IRXQG� WKHUH� LV� KLVWRULFDOO\� UHODWHG� WR� WRQH� FDVH�
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ODQJXDJHV��LQ�WKDW�WKH�WRQH�FDVH�V\VWHP��IRU�H[DPSOH�RI�8PEXQGX��LV�D�GHYHORSPHQW�
RI�WKH�PDUNLQJ�RI�GHILQLWHQHVV�DQG�UHIHUHQWLDOLW\�DV�IRXQG�LQ�ODQJXDJHV�RI�JURXS�+��
7KLV�GLDFKURQLF�DQDO\VLV�PD\�ZHOO�EH�DSSOLFDEOH�WR�WKH�2WMLKHUHUR�V\VWHP�DV�ZHOO��
HVSHFLDOO\�LQ�YLHZ�RI�WKH�VLPLODULWLHV�RI�WKH�2WMLKHUHUR�DQG�WKH�8PEXQGX�V\VWHPV��
2Q�WKH�RWKHU�KDQG��LW�LV�QRW�FOHDU�KRZ�WKH�DQDO\VLV�H[WHQGV�WR�WKH�SDUDOOHOLVP�EHWZHHQ�
WRQH�FDVH�V\VWHPV�DQG�V\VWHPV�ZKLFK�GR�QRW�±�DW�OHDVW�WUDQVSDUHQWO\�±�LQYROYH�WRQDO�
PDUNLQJ�RQ�QRXQV��VXFK�DV�WKH�7VZDQD�V\VWHP��EXW�ZKLFK�VKDUH�IXQFWLRQDO�TXDOLWLHV�
ZLWK� WKH�2WMLKHUHUR� V\VWHP��$� SRVVLEOH� K\SRWKHVLV�ZRXOG� EH� WR� VD\� WKDW� GHILQLWH�
+�DQG�RU� WKH�SUHGLFDWLYH�/�DIWHU� ORVLQJ� WKHLU� VHJPHQWDO�EDVH�DWWDFKHG� ULJKWZDUGV�
WR�WKH�IROORZLQJ�QRXQ�LQ�WRQH�FDVH�ODQJXDJHV��EXW�OHIWZDUGV�WR�WKH�SUHFHGLQJ�YHUE�
LQ� FRQMRLQW�GLVMRLQW� ODQJXDJHV����+RZHYHU��ZH� OHDYH� D� GHWDLOHG� GLVFXVVLRQ� RI� WKH�
GLDFKURQLF�DVSHFWV�RI�WKH�2WMLKHUHUR�V\VWHP�IRU�D�IXWXUH�RFFDVLRQ��
� )URP�RXU�VKRUW�VXUYH\�RI�WRQH�FDVH�V\VWHPV�LQ�ZHVWHUQ�%DQWX�LW�DSSHDUV�WKDW�DOO�
V\VWHPV�DUH�FRPSDUDEOH�DW�VRPH�OHYHO��EXW� WKDW�HDFK�V\VWHP�KDV� LWV�RZQ�VSHFLILF�
GHWDLOV�� ,Q� SDUWLFXODU�� ZKLOH� DOO� V\VWHPV� UHODWH� GLVWLQFW� WRQDO� PHORGLHV� RI� QRXQV�
WR� V\QWDFWLF� SRVLWLRQV� ±� DQG� LQGHHG� VRPHWLPHV� VLPLODU� VSHFLILF� WRQDO� PHORGLHV�
WR�FRPSDUDEOH�SRVLWLRQV��DOWKRXJK�ZH�KDYH�QRW� LOOXVWUDWHG� WKLV�KHUH�±� WKH�RYHUDOO�
V\VWHPV�DSSHDU�WR�EH�TXLWH�GLYHUVH�DQG��HYHQ�WKRXJK�SRVVLEO\�UHODWHG�KLVWRULFDOO\��
SUHVHQW� V\QFKURQLFDOO\� GLVWLQFW� V\VWHPV�� )XUWKHUPRUH�� DV� ZH� KDYH� SRLQWHG� RXW�
DERYH��WKH�2WMLKHUHUR�V\VWHP�H[KLELWV�LQ�WHUPV�RI�IXQFWLRQ�D�QXPEHU�RI�SDUDOOHOLVPV�
ZLWK� LQIRUPDWLRQ�VWUXFWXUH� VHQVLWLYH� DVSHFWV� RI� WKH� JUDPPDU� RI�%DQWX� ODQJXDJHV�
OLNH�7VZDQD�ZKLFK�GR�QRW�KDYH�WRQH�FDVHV��ZKLFK�LQ�RXU�YLHZ�SURYLGH�LPSRUWDQW�
HYLGHQFH�IRU�WKH�DQDO\VLV�RI�WKH�WRQH�FDVH�V\VWHPV�RI�ZHVWHUQ�%DQWX�ODQJXDJHV�LQ�D�
ZLGHU�FRQWH[W�

���&RQFOXVLRQ

,Q�WKLV�SDSHU��ZH�KDYH�VKRZQ�KRZ�WKH�GLVWULEXWLRQ�RI�2WMLKHUHUR�FRPSOHPHQW�FDVHV�
DQG�GHIDXOW�FDVHV�UHVXOWV�IURP�DQ�LQWHUDFWLRQ�RI�WHQVH�DVSHFW�GLVWLQFWLRQV��OLQHDU�RUGHU�
�LQ�WKDW�RQO\�WKH�LPPHGLDWHO\�IROORZLQJ�QRXQ�UHFHLYHV�FRPSOHPHQW�FDVH���V\QWDFWLF�
FRQVWLWXHQF\��LQ�WKDW�FRPSOHPHQW�FDVH�DVVLJQPHQW�LV�D�FODXVDO�SKHQRPHQRQ���DQG�
LQIRUPDWLRQ�VWUXFWXUH��QRWDEO\�LQ�WKH�QHJDWLYH�IDFWLYH�KDELWXDO�WHQVH���
� /LNH�RWKHU� LQIRUPDWLRQ�VWUXFWXUH�VHQVLWLYH�JUDPPDWLFDO�V\VWHPV� LQ�%DQWX�� WKH�
WRQH�FDVH�V\VWHP�RI�2WMLKHUHUR�SURYLGHV�D�FKDOOHQJH�IRU�JUDPPDWLFDO�WKHRU\��ZKHUH�
QHLWKHU� DVSHFWV� RI� OLQHDU� RUGHU�� VXFK� DV� WKH� SRVLWLRQ� RI� µLPPHGLDWHO\� IROORZLQJ¶��
QRU�WKH�VHW�RI�V\QWDFWLF�UHODWLRQV�LQ�ZKLFK�QRXQV�ZKLFK�UHFHLYH�FRPSOHPHQW�FDVH�
±�LQFOXGLQJ�DGYHUELDOO\�XVHG�QRXQV��SRVW�YHUEDO�DQG�UDLVHG�VXEMHFWV�DV�ZHOO�DV�GLUHFW�
DQG�LQGLUHFW�REMHFWV�±�DUH�HDVLO\�IRUPDOLVHG��+RZHYHU��ZH�KDYH�SURSRVHG�WKDW�WKH�
WRQH�FDVH�V\VWHP�LV�VLPLODU�LQ�D�QXPEHU�RI�UHVSHFWV�WR�FRQMRLQW�GLVMRLQW�V\VWHPV�VXFK�
DV�WKDW�IRXQG�LQ�7VZDQD��,Q�ERWK�V\VWHPV��WKH�PDUNLQJ�LV�UHODWHG�WR�D�YHUE�DQG�WKH�
LPPHGLDWHO\�IROORZLQJ�QRXQ��LV�UHVWULFWHG�WR�D�VXEVHW�RI�WHQVH�GLVWLQFWLRQV��DQG�LV�QRW�
IRXQG�LQ�GLVORFDWLRQ�FRQWH[WV�RU�UHODWLYH�FODXVHV��

$OWKRXJK�ZH�KDYH�QRW�SURYLGHG�D�GHWDLOHG�DQDO\VLV�RI�WKH�UHODWLRQ�EHWZHHQ�WRQH�
FDVHV�DQG�FRQMRLQW�GLVMRLQW�V\VWHPV��ZH�KDYH�KLJKOLJKWHG� WKH�VWULNLQJ�VLPLODULWLHV�

����:H�DUH�JUDWHIXO�WR�7KLOR�6FKDGHEHUJ�IRU�GLVFXVVLRQ�RI�WKLV�SRLQW���:H�DUH�JUDWHIXO�WR�7KLOR�6FKDGHEHUJ�IRU�GLVFXVVLRQ�RI�WKLV�SRLQW�
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EHWZHHQ�WKH�WRQH�FDVH�V\VWHP�±�DQG�LQ�SDUWLFXODU�WKH�GLVWULEXWLRQ�DQG�IXQFWLRQ�RI�
FRPSOHPHQW�FDVHV�±�DQG�FRQMRLQW�GLVMRLQW�V\VWHPV��DQG�VXJJHVWHG�WKDW�WKHVH�PLJKW�
EH� LQGLFDWLYH� RI� VKDUHG� XQGHUO\LQJ� IXQFWLRQV� DQG� KLVWRULFDO� RULJLQ��:H�KDYH� DOVR�
SURSRVHG�WKDW�WKH�WRQH�FDVH�V\VWHP�RI�2WMLKHUHUR�LV�PRUH�JUDPPDWLFDOLVHG�WKDQ�WKH�
FRQMRLQW�GLVMRLQW� V\VWHP� DV� IRXQG� LQ�7VZDQD��:H� KDYH� IXUWKHU� SURSRVHG� WKDW� WKH�
2WMLKHUHUR�WRQH�FDVH�V\VWHP�LV�DQ�LQVWDQFH�RI�JUDPPDWLFDOLVHG�LQIRUPDWLRQ�VWUXFWXUH��
DQG� DV� VXFK� SURYLGHV� IXUWKHU� HYLGHQFH� IRU� +\PDQ¶V� ������� REVHUYDWLRQ� WKDW� WKH�
UHODWLRQ�EHWZHHQ�WRQH�DQG�LQIRUPDWLRQ�VWUXFWXUH�RU�IRFXV�LQ�%DQWX�LV�PHGLDWHG�E\�
WKH�JUDPPDWLFDO�V\VWHP�RI�WKH�UHOHYDQW�ODQJXDJH�

)URP�D�FRPSDUDWLYH�SHUVSHFWLYH�RI�ZHVWHUQ�%DQWX� ODQJXDJHV��ZH�KDYH�VKRZQ�
WKDW� WKH�2WMLKHUHUR�V\VWHP�LV�VLPLODU� WR� WRQH�FDVH�V\VWHPV�IRXQG�LQ�RWKHU�ZHVWHUQ�
%DQWX� ODQJXDJHV�� EXW� WKDW� WKHUH� DUH� FRQVLGHUDEOH� GLIIHUHQFHV�ZLWK� UHVSHFW� WR� WKH�
GHWDLOV�RI�WKH�GLIIHUHQW�WRQH�FDVH�V\VWHPV�

)URP�D�EURDGHU�DQG�PRUH�WKHRUHWLFDO�SHUVSHFWLYH��WKLV�SDSHU�KDV�PHUHO\�LQGLFDWHG�
WKH� VLPLODULWLHV�EHWZHHQ� WKH� WRQH�FDVH� V\VWHP�DQG�RWKHU�DOWHUQDWLRQV�PDUNLQJ� WKH�
UHODWLRQ�EHWZHHQ�WKH�YHUE�DQG�WKH�IROORZLQJ�HOHPHQW��,W�ZRXOG�EH�JRRG�WR�H[DPLQH�
WKLV� UHODWLRQ� LQ�PRUH�GHWDLO� DQG� WR� IXUWKHU� H[SORUH� WKH� �LQGLUHFW� DQG�RU�KLVWRULFDO��
UHODWLRQ�ZLWK�LQIRUPDWLRQ�VWUXFWXUH��ZLWK�WKH�DLP�WR�EHWWHU�XQGHUVWDQG�WKLV�PXOWLSO\�
HQWDQJOHG�ZHE�RI�FRQVWLWXHQF\��OLQHDU�RUGHU��SURVRGLF�PDUNLQJ��VXEMHFW�DQG�REMHFW�
DJUHHPHQW�DQG�LQIRUPDWLRQ�VWUXFWXUH��ZKLFK�VRPHKRZ�DOO�VHHP�WR�FRQYHUJH�

$EEUHYLDWLRQV

���������� � 1RXQ�FODVV�QXPEHU�
����6*�3/�� ����SHUVRQ�VLQJXODU�SOXUDO
$33/� � $SSOLFDWLYH
&�� � &RPSOHPHQW�FDVH
&$86� � &DXVDWLYH
&-� � &RQMRLQW
'�� � 'HIDXOW�FDVH
'-� � 'LVMRLQW
)9�� � )LQDO�YRZHO
+$%� � +DELWXDO
1(*� � 1HJDWLYH
20� � 2EMHFW�PDUNHU
3�� � 3UHGLFDWLYH�FDVH
3$66� � 3DVVLYH
3(5)� � 3HUIHFW
35(6� � 3UHVHQW
3521� � 3URQRPLQDO�IRUP
5(/� � 5HODWLYH
60��� � 6XEMHFW�PDUNHU
6%9� � 6XEMXQFWLYH
9� � 9RFDWLYH�FDVH



����� $)5,&$1$�/,1*8,67,&$����������

$FNQRZOHGJHPHQWV

7KH�UHVXOWV�SUHVHQWHG�LQ�WKLV�SDSHU�DUH�SDUW�RI�DQ�RQ�JRLQJ�FROODERUDWLRQ�EHWZHHQ�
WKH�DXWKRUV�ZKLFK�KDV�EHQHILWHG�IURP�WZR�YLVLWV�E\�WKH�VHFRQG�QDPHG�DXWKRU�WR�WKH�
8QLYHUVLW\�RI�1DPLELD�LQ�-XO\�$XJXVW������DQG�LQ�-XO\�$XJXVW�������DQG�PHHWLQJV�
RI� WKH�ILUVW� WZR�DXWKRUV�DV�SDUW�RI�%ULWLVK�$FDGHP\�LQWHUQDWLRQDO�QHWZRUN�SURMHFW�
RQ� /DQJXDJH� DQG� /LQJXLVWLF� 6WXGLHV� RI� 6RXWKHUQ�$IULFDQ� /DQJXDJHV� IURP� �����
WR�������)LQDQFLDO� VXSSRUW� IRU� WKHVH�YLVLWV� IURP�WKH�%ULWLVK�$FDGHP\��6*�������
DQG�D�8.�$IULFD�3DUWQHUVKLS�*UDQW��DQG� WKH�$+5%��%�5*�$1�����$31�������
LV�KHUHE\�JUDWHIXOO\�DFNQRZOHGJHG��7KH� WKLUG�DXWKRU�FDUULHG�RXW� WKH�PDLQ�SDUW�RI�
WKH�UHVHDUFK�UHOHYDQW�WR�WKLV�SDSHU�ZLWKLQ�*UDPLV��DQ�LQWHUXQLYHUVLW\�SURMHFW�IXQGHG�
E\�WKH�%HOJLDQ�6FLHQFH�3ROLF\�2IILFH��DW�WKH�5R\DO�0XVHXP�IRU�&HQWUDO�$IULFD��:H�
ZRXOG�OLNH�WR�WKDQN�/DUU\�+\PDQ��1DQF\�.XOD��:LOKHOP�0|KOLJ��7KLOR�6FKDGHEHUJ��
1REXNR�<RQHGD�DQG�DXGLHQFHV�DW� WKH������/$*%�FRQIHUHQFH�DW�.LQJ¶V�&ROOHJH�
/RQGRQ�� WKH� ����� 6SHFLDO� :2&$/� �� LQ� 6mR� 3DXOR�� DQG� WKH� 8&/� /LQJXLVWLFV�
6HPLQDU��IRU�GLVFXVVLRQ��FRPPHQWV�DQG�VXJJHVWLRQV�RQ�WKH�LGHDV�H[SUHVVHG�LQ�WKLV�
SDSHU�

5HIHUHQFHV�

%DNHU��0��&��������7KH�6\QWD[�RI�$JUHHPHQW�DQG�&RQFRUG��&DPEULGJH��&DPEULGJH�
8QLYHUVLW\�3UHVV�

%ODQFKRQ�� -�� $�� ������ µ6HPDQWLF�SUDJPDWLF� FRQGLWLRQV� RQ� WKH� WRQRORJ\� RI� WKH�
.RQJR�QRXQ�SKUDVH��D�GLDFKURQLF�DQDO\VLV¶��,Q�/��+\PDQ�	�&��.LVVHEHUWK��HGV���
7KHRUHWLFDO�$VSHFWV�RI�%DQWX�7RQH��������6WDQIRUG��&$��&6/,�

²��������µµ7RQH�FDVHV¶� LQ�%DQWX�*URXS�%���¶�� ,Q�-��$��%ODQFKRQ�	�'��&UHLVVHOV�
�HGV���,VVXHV�LQ�%DQWX�7RQRORJ\���������&RORJQH��5�GLJHU�.|SSH�9HUODJ�

%UHVQDQ�� -�� 	� -�� .DQHUYD�� ������ µ/RFDWLYH� LQYHUVLRQ� LQ� &KLFKHZD¶�� /LQJXLVWLF�
,QTXLU\����������

%UHVQDQ��-��	�/��0RVKL��������µ2EMHFW�DV\PPHWULHV�LQ�FRPSDUDWLYH�%DQWX�V\QWD[¶��
/LQJXLVWLF�,QTXLU\��������������$OVR�LQ�6��$��0FKRPER��HG���������7KHRUHWLFDO�
$VSHFWV�RI�%DQWX�*UDPPDU���������6WDQIRUG��&$��&6/,�

&KHEDQQH��$��0���'��&UHLVVHOV�	�+��:��1NKZD��������7RQDO�0RUSKRORJ\�RI� WKH�
6HWVZDQD�9HUE��0XQLFK��/,1&20�(XURSD�

&ROH��'��7��������$Q�,QWURGXFWLRQ�WR�7VZDQD�*UDPPDU��/RQGRQ��/RQJPDQV�
&UHLVVHOV��'��������µ&RQMXQFWLYH�DQG�GLVMXQFWLYH�YHUE�IRUPV�LQ�6HWVZDQD¶��6RXWK�

$IULFDQ�-RXUQDO�RI�$IULFDQ�/DQJXDJHV�������������
²��������µ7VZDQD�ORFDWLYHV�DQG�WKHLU�VWDWXV�LQ�WKH�LQYHUVLRQ�FRQVWUXFWLRQ¶��$IULFDQD�

/LQJXLVWLFD�����������
'HPXWK��.��	� 6��0PXVL�� ������ µ3UHVHQWDWLRQDO� IRFXV� DQG� WKHPDWLF� VWUXFWXUH� LQ�

FRPSDUDWLYH�%DQWX¶��-RXUQDO�RI�$IULFDQ�/DQJXDJHV�DQG�/LQJXLVWLFV����������
'LPPHQGDDO��*��������µ0HWDWRQ\�LQ�%HQXH�&RQJR��6RPH�IXUWKHU�HYLGHQFH�IRU�DQ�

RULJLQDO�DXJPHQW¶��,Q�(��¶1��(PHQDQMӑ�	�2��1GLPHOH��HGV���,VVXHV�LQ�$IULFDQ�
/DQJXDJHV�DQG�/LQJXLVWLFV��(VVD\V�LQ�+RQRXU�RI�.D\�:LOOLDPVRQ���������$ED��
1DWLRQDO�,QVWLWXWH�IRU�1LJHULDQ�/DQJXDJHV�

(OGHUNLQ��(��'�������� µ:RUG�NH\V� LQ�+HUHUR¶��$IULNDQLVWLVFKH�$UEHLWVSDSLHUH�����
���������
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²��������µ+HUHUR�DQG�FRPPRQ�%DQWX¶��$IULNDQLVWLVFKH�$UEHLWVSDSLHUH����������
²��������µ+HUHUR��5���¶��,Q�'��1XUVH�	�*��3KLOLSSVRQ��HGV���7KH�%DQWX�/DQJXDJHV��

���������/RQGRQ��5RXWOHGJH�
*XWKULH��0�����������&RPSDUDWLYH�%DQWX����YROV��)DUQERURXJK��*UHJJ�
+DOPH��5��������$�7RQDO�*UDPPDU�RI�.ZDQ\DPD��&RORJQH��5�GLJHU�.|SSH�9HUODJ�
+\PDQ�� /�� 0�� ������ µ7KH� LQWHUDFWLRQ� EHWZHHQ� IRFXV� DQG� WRQH� LQ� %DQWX¶�� ,Q�

*��5HEXVFKL�	�/��7XOOHU��HGV���7KH�*UDPPDU�RI�)RFXV�����������$PVWHUGDP�
3KLODGHOSKLD��%HQMDPLQV�

+\PDQ��/��0��	�)��/LRQQHW��������0HWDWRQ\�LQ�$ER��%DQNRQ���$����+DQGRXW�RI�
SUHVHQWDWLRQ�DW�WKH���QG�$QQXDO�&RQIHUHQFH�RQ�$IULFDQ�/LQJXLVWLFV�

+\PDQ��/��0��	�$��'XUDQWL��������µ2Q�WKH�REMHFW�UHODWLRQ�LQ�%DQWX¶��,Q�3��+RSSHU�	�
6��7KRPSVRQ��HGV���6\QWD[�DQG�6HPDQWLFV�����6WXGLHV�LQ�7UDQVLWLYLW\�����������
1HZ�<RUN��$FDGHPLF�3UHVV�

+\PDQ�� /�� 0�� 	� -�� 5�� :DWWHUV�� ������ µ$X[LOLDU\� )RFXV¶�� 6WXGLHV� LQ� $IULFDQ�
/LQJXLVWLFV��������������

.|KOHU��2�������� µ7RQJHVWDOW�XQG�7RQPXVWHU� LQ�GHU� ,QILQLWLYIRUP�GHV�9HUEXP�LP�
+HUHUR¶��$IULND�XQG�hEHUVHH���������������������

.|QLJ��&��������&DVH�LQ�$IULFD��2[IRUG��283�

.ULIND��0��������µ%DVLF�QRWLRQV�RI�LQIRUPDWLRQ�VWUXFWXUH¶��,Q�&��)pU\��*��)DQVHORZ��
	�0��.ULIND��HGV���:RUNLQJ�3DSHUV�RI�WKH�6)%������,QWHUGLVFLSOLQDU\�6WXGLHV�
RQ�,QIRUPDWLRQ�6WUXFWXUH��,6,6����������8QLYHUVLWlWVYHUODJ�3RWVGDP��3RWVGDP�

/HKPDQQ��&��������7KRXJKWV�RQ�*UDPPDWLFDOL]DWLRQ��0XQLFK��/,1&20�(XURSD�
²�� ������ µ,QIRUPDWLRQ� VWUXFWXUH� DQG� JUDPPDWLFDOLVDWLRQ¶�� ,Q�(�� 6HRDQH�	�0�� -��

/RSH]�&RXVR��HGV���7KHRUHWLFDO�DQG�(PSLULFDO�,VVXHV�LQ�*UDPPDWLFDOL]DWLRQ��
���������$PVWHUGDP��-RKQ�%HQMDPLQV�

0DQLDFN\��-��������7RQRORJLH�GX�QJDQJHOD��YDULpWp�GH�0HQRQJXH��$QJROD���0XQLFK��
/LQFRP�(XURSD�

0DUWHQ��/��������µ/RFDWLYH�LQYHUVLRQ�LQ�+HUHUR��0RUH�RQ�PRUSKRV\QWDFWLF�YDULDWLRQ�
LQ�%DQWX¶��=$6�3DSHUV�LQ�/LQJXLVWLFV������������

²�������� µ,QIRUPDWLRQ�VWUXFWXUH�DQG�DJUHHPHQW��6XEMHFWV�DQG�VXEMHFW�PDUNHUV� LQ�
6ZDKLOL�DQG�+HUHUR¶��/LQJXD��������������

0HHXVVHQ��$��(��������(VVDL�GH�*UDPPDLUH�5XQGL��7HUYXUHQ��$QQDOHV�GX�0XVpH�
5R\DO�GX�&RQJR�%HOJH��6pULH�6FLHQFHV�+XPDLQHV��1R����

0|KOLJ��:��-��*��������µ7KH�SURVRGRORJLFDO�VWUXFWXUH�RI�+HUHUR¶��,Q�5��-��$Q\DQZX�
�HG���� 6WUHVV� DQG� 7RQH� �� WKH� $IULFDQ� ([SHULHQFH��)UDQNIXUWHU� $IULNDQLVWLVFKH�
%OlWWHU��������������

0|KOLJ��:��-��*���/��0DUWHQ�	�-��8��.DYDUL��������$�*UDPPDWLFDO�6NHWFK�RI�+HUHUR�
�2WMLKHUHUR���&RORJQH��5�GLJHU�.|SSH�9HUODJ�

1XUVH��'��������7HQVH�DQG�$VSHFW�LQ�%DQWX��2[IRUG��283�
5LHGHO�� .�� ������ 7KH� V\QWD[� RI� REMHFW� PDUNLQJ� LQ� 6DPEDD�� 3K'� GLVVHUWDWLRQ��

8QLYHUVLW\�RI�/HLGHQ��8WUHFKW��/27�
6FKDGHEHUJ��7��&��������µ7RQH�FDVHV�LQ�8PEXQGX¶��$IULFDQD�/LQJXLVWLFD������������
²�� ������ µ2EMHFW� GLDJQRVWLFV� LQ� %DQWX¶�� ,Q� (�� µ1�� (PHQDQMӑ� 	� 2�� 1GLPHOH�

�HGV���,VVXHV�LQ�$IULFDQ�/DQJXDJHV�DQG�/LQJXLVWLFV��(VVD\V�LQ�+RQRXU�RI�.D\�
:LOOLDPVRQ�����������$ED��1DWLRQDO�,QVWLWXWH�IRU�1LJHULDQ�/DQJXDJHV�
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6FKDGHEHUJ��7��&��	�)��8��0XFDQKHLD��������(NRWL��WKH�0DND�RU�6ZDKLOL�ODQJXDJH�
RI�$QJRFKH��&RORJQH��5�GLJHU�.|SSH�9HUODJ�

6KDUPDQ�� -�� &�� ������ µ7KH� WDEXODWLRQ� RI� WHQVHV� LQ� D� %DQWX� ODQJXDJH� �%HPED��
1RUWKHUQ�5KRGHVLD�¶��$IULFD�����������

6WDSSHUV��/��������0RUIRORJLH�YDQ�KHW�6RQJ\H��$QQDOHV�GX�05$&�����7HUYXUHQ��
05$&�

9DQ�GHU�6SX\��$��������µ'LVORFDWHG�QRXQ�SKUDVHV�LQ�1JXQL¶��/LQJXD�������������
9DQ�GHU�:DO��-��������µ3UHGLFDWLYH�7RQH�/RZHULQJ�LQ�0DNKXZD¶��,Q�-��YDQ�GH�:HLMHU�

	�%�� /RV� �HGV���/LQJXLVWLFV� LQ� WKH� 1HWKHUODQGV� ������ ���������$PVWHUGDP��
-RKQ�%HQMDPLQV�

²�� ������:RUG�RUGHU� DQG� LQIRUPDWLRQ� VWUXFWXUH� LQ�0DNKXZD�(QDKDUD��8WUHFKW��
/27�

²�������� µ)RFXV�H[FOXGLQJ�DOWHUQDWLYHV��FRQMRLQW�GLVMRLQW�PDUNLQJ� LQ�0DNKXZD¶��
/LQJXD����������������

<RQHGD��1��������µ7KH�FRQMRLQW�GLVMRLQW�YHUE�IRUPV�DQG�IRFXV�LQ�0DWHQJR¶��+DQGRXW�
RI�WDON�DW�%DQWX����7HUYXUHQ�����0DUFK������
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$SSHQGL[

0DS�RI�WKH�%DQWX�ODQJXDJHV��LQGLFDWLQJ�WKH�ZHVW�HDVW�GLYLGH�RI�ODQJXDJHV�ZLWK�WRQH�
FDVHV��JUH\��DQG�FRQMRLQW�GLVMRLQW��SDWWHUQ���&UHDWHG�XVLQJ�%DQWX�0DS�0DNHU�
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$XWKRUV¶�DGGUHVVHV

-HNXUD�8��.DYDUL
'HSDUWPHQW�RI�/DQJXDJH�DQG�/LWHUDWXUH�6WXGLHV
8QLYHUVLW\�RI�1DPLELD
3ULYDWH�%DJ������
:LQGKRHN
1DPLELD
MXNDYDUL#XQDP�QD

/XW]�0DUWHQ
'HSDUWPHQWV�RI�/LQJXLVWLFV�DQG�/DQJXDJHV�DQG�&XOWXUHV�RI�$IULFD
6FKRRO�RI�2ULHQWDO�DQG�$IULFDQ�6WXGLHV
7KRUQKDXJK�6WUHHW
5XVVHOO�6TXDUH
/RQGRQ�:&�+��;*
OP�#VRDV�DF�XN

-HQQHNH�YDQ�GHU�:DO
8QLYHUVLW\�RI�&DPEULGJH
'HSDUWHPHQW�RI�7KHRUHWLFDO�DQG�$SSOLHG�/LQJXLVWLFV
)DFXOW\�RI�0RGHUQ�DQG�0HGLHYDO�/DQJXDJHV
5DLVHG�)DFXOW\�%XLOGLQJ
6LGJZLFN�$YHQXH
&DPEULGJH��&%���'$
8QLWHG�.LQJGRP
JLY��#FDP�DF�XN

5pVXPp

/¶RWMLKHUHUR�D�XQ�V\VWqPH�GH�ÀH[LRQ�WRQDOH�GX�QRP�DSSHOp�µFDV�WRQDOV¶��&H�V\VWqPH�
SHUPHW� GH� GLIIpUHQFLHU� OHV� QRPV� VHORQ� OH� FRQWH[WH� V\QWD[LTXH�� QRWDPPHQW� OHV�
FDV� TX¶RQ� DSSHOOH� µFRPSOpPHQW¶� HW� µSDU� GpIDXW¶�� /HV� QRPV�PDUTXpV� FRPPH� FDV�
µFRPSOpPHQW¶�QH�VH�WURXYHQW�TX¶LPPpGLDWHPHQW�DSUqV�OH�YHUEH�HW�VHXOHPHQW�GDQV�
XQ�VRXV�HQVHPEOH�G¶DVSHFWV�YHUEDX[��/H�JURXSH�GH�QRPV�TXL�SHXYHQW�SUHQGUH�OH�FDV�
µFRPSOpPHQW¶�LQFOXW�GHV�REMHWV�GLUHFWV�HW�LQGLUHFWV��GHV�QRPV�DGYHUELDX[��GHV�VXMHWV�
DQWLFLSpV�HW�GHV�VXMHWV�SRVWSRVpV�DX�YHUEH��2Q�UHQFRQWUH�GRQF�OH�FDV�µFRPSOpPHQW¶�DYHF�
GLIIpUHQWV�QRPV��LQGpSHQGDPPHQW�GH�OHXU�IRQFWLRQ�JUDPPDWLFDOH��GX�PRPHQW�TX¶LOV�
VRQW�SODFpV�LPPpGLDWHPHQW�DSUqV�OH�YHUEH��,O�H[LVWH�GHX[�DUJXPHQWV�TXL�SHUPHWWHQW�
GH�PRQWUHU�TXH�OH�V\VWqPH�HVW��KLVWRULTXHPHQW��OLp�j�OD�VWUXFWXUH�LQIRUPDWLYH��7RXW�
G¶DERUG��RQ�QH�WURXYH�SDV�GH�FDV�µFRPSOpPHQW¶�GDQV�OHV�SURSRVLWLRQV�UHODWLYHV�RX�
DYHF�OHV�QRPV�GpSODFpV�SDU�GLVORFDWLRQ��(QVXLWH��OHV�QRPV�TXL�VXLYHQW�XQ�YHUEH�DX�
QpJDWLI�IDFWLWLI�KDELWXHO�SHXYHQW�rWUH�PDUTXpV��VRLW�FRPPH�FDV�µFRPSOpPHQW¶��VRLW�
FRPPH�FDV�µSDU�GpIDXW¶��VHORQ�TX¶LOV�VRQW�IRFDOLVpV�RX�QRQ��¬�SDUWLU�GH�OD�IRQFWLRQ�HW�
GH�OD�GLVWULEXWLRQ�GHV�FDV�µFRPSOpPHQW¶��O¶DUWLFOH�VXJJqUH�TX¶LO�H[LVWH�XQ�SDUDOOpOLVPH�
pWURLW�HQWUH� OH�V\VWqPH�GH�FDV� WRQDOV�HW� OH�V\VWqPH�G¶DOWHUQDQFHV�FRQMRLQW�GLVMRLQW�
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TX¶RQ�WURXYH�HQ�WVZDQD��/HV�GHX[�V\VWqPHV�LPSOLTXHQW�XQ�PDUTXDJH�SURVRGLTXH��
QH�V¶REVHUYHQW�TX¶j�FHUWDLQV�WHPSV��PDUTXHQW�OD�UHODWLRQ�HQWUH�XQ�YHUEH�HW�OH�QRP�
TXL� OH� VXLW� LPPpGLDWHPHQW� LQGpSHQGDPPHQW� GH� VD� IRQFWLRQ� JUDPPDWLFDOH�� VRQW�
OLPLWpV�j�XQ�GRPDLQH�VWUXFWXUHO�FRPPH�OD�SURSRVLWLRQ�HW�VRQW�OLpV�j�OD�IRFDOLVDWLRQ�
HW�j� OD�VWUXFWXUH� LQIRUPDWLYH��/¶DUWLFOH�QH�SURSRVH�SDV�GH�UHFRQVWUXFWLRQ�GpWDLOOpH��
PDLV�LO�VXJJqUH�TXH�OHV�GHX[�V\VWqPHV��FHOXL�GHV�FDV�WRQDOV�HW�FHOXL�GH�O¶DOWHUQDQFH�
FRQMRLQW�GLVMRLQW�� VRQW� GHV� H[HPSOHV� GH� VWUXFWXUH� LQIRUPDWLYH� JUDPPDWLFDOLVpH��
/¶pWURLWH�VLPLODULWp�HQWUH�OHV�GHX[�V\VWqPHV�SHUPHW�GH�SHQVHU�TX¶LOV�RQW�XQH�IRQFWLRQ�
FRPPXQH�HW�SHXW�rWUH�PrPH�XQH�RULJLQH�KLVWRULTXH�FRPPXQH�


