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�������$Q\�V\VWHP�DV�FRPSOH[�DV�KXPDQ�ODQJXDJH�LV�ERXQG�WR�
OHQG� LWVHOI� WR� D� YDULHW\� RI� LQGHSHQGHQW� DSSURDFKHV�� $W�
GLIIHUHQW� WLPHV� GLIIHUHQW� DVSHFWV� RI� ODQJXDJH� KDYH� VWUXFN�
SHRSOHV� DQG� WKLQNHUV¶�PLQG��2QH� RI� WKH�PRVW� FRQWURYHUVLDO�
WRSLFV� ZKLFK� KDV� EHFRPH� WKH� PRVW� ZLGHO\� XVHG� OLQJXLVWLF�
WKHRU\�LV�&KRPVN\¶V�8QLYHUVDO�*UDPPDU���
�������7KLV�SDSHU�LV�DQ�DWWHPSW�WR�SUHVHQW�D�EULHI�DFFRXQW�RI�WKH�
KLVWRULFDO�EDFNJURXQG�RI� WKH�LGHD�RI� WKH�XQLYHUVDO�JUDPPDU�
DQG� LWV� LPSOLFDWLRQV�� ,W� PDQLIHVWV� VRPH� XQLYHUVDO� IHDWXUHV�
FRPPRQ� WR� DOO� KXPDQ� ODQJXDJHV�� )LQDOO\� LW� ZLOO� IRFXV� RQ��
WKH�FRQFHSW�RI�KLHUDUFK\�LQ�ODQJXDJH�E\�ZKLFK�WKH�OHYHOV�RI�
OLQJXLVWLF�DQDO\VLV�DUH�VSHFLILHG��
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�������8QLYHUVDOLVP�LV� D� SKLORVRSKLFDO� FRQFHSW� WKDW� VRPH� DV�
SHFWV� RU� LGHDV� KDYH� XQLYHUVDO� DSSOLFDWLRQ� RU� DSSOLFDELOLW\��
+LVWRULFDOO\�WKH�DQFLHQW�*UHHN�SKLORVRSKHUV�3ODWR�DQG�$ULVWR�
WOH��EHOLHYHG�LQ�8QLYHUVDOLVP��6RPH�HDUO\�REVHUYDWLRQ��EDVHG�
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LGHDV� DERXW� XQLYHUVDOLW\� LQ� ODQJXDJH� ZHUH� SURSRVHG�
E\�3ODWR��ZKR�IHOW�WKDW�ZRUG�PHDQLQJ�PDSSLQJ�LQ�VRPH�IRUP�
ZDV�LQQDWH��
�������$OWKRXJK�8QLYHUVDO�JUDPPDU�LV�IXOO\�FUHGLWHG�WR�1RDP�
&KRPVN\��EXW�KLVWRULFDO�HYLGHQFHV�UHYHDO�WKDW�WKH�LGHD�JRHV�
EDFN�WR�PRUH�WKDQ�VHYHQ�FHQWXULHV�EHIRUH�&KRPVN\������
�������6LQFH�WKH�PLGGOH�RI���WK�FHQWXU\�3KLORVRSKHUV�DQG�/LQ�
JXLVWV� GHDOW� H[WHQVLYHO\�ZLWK� WKLV� FRQFHSW�� 7KH\� KDYH�EHHQ�
GLYLGHG�RQ�WKH�TXHVWLRQ�RI�ZKHWKHU�WKHUH�DUH�XQLYHUVDO�SURS�
HUWLHV�ZKLFK�KROG�IRU�DOO�KXPDQ�ODQJXDJHV��$W�SUHVHQW�PDMRU�
LW\�RI�OLQJXLVWV�DUH�RQ�WKH�VLGH�RI�XQLYHUVDOLVP��
�������7KH�LGHD�RI�WKH�XQLYHUVDO�JUDPPDU�LV�WUDFHG�EDFN�WR�WKH�
(QJOLVK� SKLORVRSKHU� �5RJHU� %DFRQ� ������ ±� ������ LQ�
KLV��2YHUYLHZ� RI� *UDPPDU������� DQG� �*UHHN� *UDP�
PDUௗ������� GHFODUHG� WKDW� DOO� ODQJXDJHV� DUH� EXLOW� XSRQ� D�
FRPPRQ�JUDPPDU���
��������,Q�WKH���WK�FHQWXU\�WKH�JUDPPDULDQV��IROORZLQJ�%DFRQ��
SRVWXODWHG�XQLYHUVDO�UXOHV�XQGHUO\LQJ�DOO�JUDPPDUV��
�������$UFKELVKRS� RI� &DQWHUEXU\�LQ� (QJODQG� 5REHUW� .LO�
ZDUGE\��� �����±� ������ KHOG� WKDW� OLQJXLVWV� VKRXOG� � EH� FRQ�
FHUQHG�ZLWK�GLVFRYHULQJ��WKH�QDWXUH�RI�WKH�ODQJXDJH�LQ�JHQ�
HUDO�� .LOZDUGE\� ZDV� VR� FRQFHUQHG� ZLWK� WKH� 8QLYHUVDO�
*UDPPDU�WKDW�KH�H[FOXGHG�FRQVLGHUDWLRQV�RI�WKH�FKDUDFWHULV�
WLFV�RI�SDUWLFXODU�ODQJXDJHV����
������7KH�FRQFHSW�RI�D�XQLYHUVDO�JUDPPDU�RU�ODQJXDJH�ZDV�DW�
WKH� FRUH�RI� WKH���WK�FHQWXU\�SURMHFWV� IRU�SKLORVRSKLFDO� ODQ�
JXDJHV���
�������,Q������$�'�WKH�*HUPDQ�3KLORVRSKHU�$OVWHG�ILUVW�XVHG�
WKH� WHUP� *HQHUDO� *UDPPDU� DV� GLVWLQJXLVKHG� IURP� 6SHFLDO�
*UDPPDU��+H�VWDWHG�WKDW� WKH� IXQFWLRQ�RI�*HQHUDO�*UDPPDU�
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ZDV� WR� UHYHDO� WKRVH� IHDWXUH� ZKLFK� DUH� FRPPRQ� WR� DOO� ODQ�
JXDJHV�� +H� SRLQWHG� RXW� WKDW� WKH� JHQHUDO� *UDPPDU� LV� WKH�
�3DWWHUQ�1RUPD��RI�HYHU\�SDUWLFXODU�JUDPPDU��
�������,Q� ����� WKH� )UHQFK� 3KLORVRSKHU� '8�0DUVLDV� ������ ±�
������VWDWHG���,Q�D�*UDPPDU�WKHUH�DUH�SDUWV�ZKLFK�SHUWDLQ�WR�
DOO� /DQJXDJHV�� 7KHVH� FRPSRQHQWV� IRUP�ZKDW� LV� FDOOHG� WKH�
�JHQHUDO� *UDPPDU�� LQ� DGGLWLRQ� WR� WKHVH� JHQHUDO� 8QLYHUVDO�
SDUWV� WKHUH� DUH� WKRVH� ZKLFK� EHORQJ� RQO\� WR� SDUWLFXODU� ODQ�
JXDJH��DQG�WKHVH�FRQVWLWXWH�WKH�SDUWLFXODU�JUDPPDUV�RI�HDFK�
ODQJXDJH���
�������7KH� DUWLFOH� RQ� JUDPPDU� LQ� WKH� ILUVW� HGLWLRQ� RI�
WKH�(QF\FORSHGLD� %ULWDQQLFD�������� FRQWDLQV� DQ� H[WHQVLYH�
VHFWLRQ�WLWOHG��2I�8QLYHUVDO�*UDPPDU���
�������7KHUH� LV� D� 6FRWWLVK� VFKRRO� RI� XQLYHUVDO� JUDPPDULDQV�
IURP�WKH���WK�FHQWXU\��DV�GLVWLQJXLVKHG�IURP�WKH�SKLORVRSKL�
FDO�ODQJXDJH�SURMHFW��
�������+XQGUHGV�RI�RWKHU�QDPHV�DQG�FRQVWLWXWLRQV�FDQ�EH�DGG�
HG�ZKR�FRQWULEXWHG�WR�WKH�LGHD�RI�XQLYHUVDOLVP�LQ�ODQJXDJH��











�
������7KH� LGHD�RI�XQLYHUVDO�JUDPPDU� URVH� WR�SURPLQHQFH�DQG�
LQIOXHQFH�� LQ�PRGHUQ� OLQJXLVWLFV�ZLWK� WKHRULHV� IURP�&KRP�
VN\� VLQFH� WKH� ����V�� NQRZQ� DV� 8QLYHUVDO� *UDPPDU�
7KHRU\��
�������8QLYHUVDO�JUDPPDU�LV�QRW�WR�EH�FRQIXVHG�ZLWK��8QLYHU�
VDO�ODQJXDJH���RU�HYHQ�ZLWK�JUDPPDU�LWVHOI��
�������$FFRUGLQJ� WR� &KRPVN\�� 8QLYHUVDO� JUDPPDU�LV� D� WKHR�
UHWLFDO�RU�K\SRWKHWLFDO�V\VWHP�RI�FDWHJRULHV��RSHUDWLRQV��DQG�
SULQFLSOHV�VKDUHG�E\�DOO�KXPDQ�ODQJXDJHV��,W�LV�WKH�WKHRU\�RI�
WKH�JHQHWLF�FRPSRQHQW� RI� WKH�ODQJXDJH� IDFXOW\�� 7KH� WKHRU\�
SURSRVHV�WKDW�WKHUH�LV�DQ�LQQDWH��JHQHWLFDOO\�GHWHUPLQHG�ODQ�
JXDJH� IDFXOW\� WKDW� VSHFLILHV� WKH� UXOHV� RI� ODQJXDJH��PDNLQJ�
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IRU�FKLOGUHQ�WR�DFTXLUH�WKH�ODQJXDJH�WKH\�DUH�H[SRVHG�WR�HDV�
LO\��
�������&KRPVN\� DUJXHG� WKDW� WKH�KXPDQ� EUDLQ�FRQWDLQV� D� OLP�
LWHG�VHW�RI�FRQVWUDLQWV�IRU�RUJDQL]LQJ�ODQJXDJH��7KLV�LPSOLHV�
LQ� WXUQ� WKDW� DOO� ODQJXDJHV� KDYH� D� FRPPRQ� VWUXFWXUDO� EDVLV�
ZKLFK�LV�WKH�VHW�RI�UXOHV�NQRZQ�DV��XQLYHUVDO�JUDPPDU���
�������7KH�EDVLF�SRVWXODWH�RI�8QLYHUVDO�JUDPPDU��LV�WKDW�D�FHU�
WDLQ�VHW�RI�VWUXFWXUDO�UXOHV�DUH�LQQDWH�WR�KXPDQV��LQGHSHQGHQW�
RI�VHQVRU\� H[SHULHQFH�� ,W� WUHDWV�ODQJXDJH�DV� D� XQLTXHO\� KX�
PDQ��ELRORJLFDOO\�EDVHG�FRJQLWLYH�FDSDFLW\���
������&KRPVN\� KDV� VWDWHG� WKDW� ³8QLYHUVDO� JUDPPDU� LV� QRW� D�
JUDPPDU��,W�LV�UDWKHU�D��PHWDWKHRU\�IRU�JUDPPDU´��7KHUH�DUH�
QR�UXOHV�LQ�WKH�WUDGLWLRQDO�VHQVH��EXW�RQO\�SULQFLSOHV�DQG�SD�
UDPHWHUV��3ULQFLSOHV�GHVFULEH�SRWHQWLDOO\�XQLYHUVDO�SURSHUWLHV�
RI� JUDPPDWLFDO� RSHUDWLRQV� DQG� VWUXFWXUHV� �H�J��� WKDW� D� VHQ�
WHQFH�PXVW� DOZD\V� KDYH� D�VXEMHFW�� HYHQ� LI� LW� LV� QRW� RYHUWO\�
SURQRXQFHG���:KLOH�3DUDPHWHUV�LV�D�GLPHQVLRQ�RI�JUDPPDWL�
FDO�YDULDWLRQV����������EHWZHHQ�GLIIHUHQW�/DQJXDJHV��,W�VSHFL�
ILHV�WKH�W\SHV�RI�YDULDWLRQV�DPRQJ�GLIIHUHQW�ODQJXDJHV���
�����7KH� FHQWUDO� LGHD� RI� SULQFLSOHV� DQG� SDUDPHWHUV� LV� WKDW� D�
SHUVRQ
V�V\QWDFWLF�NQRZOHGJH� FDQ� EH� PRGHOOHG� ZLWK� WZR�
IRUPDO� PHFKDQLVPV��
�� ��$� ILQLWH� VHW�RI� IXQGDPHQWDO�SULQFLSOHV�WKDW� DUH� FRPPRQ�
WR� DOO� ODQJXDJHV��� H�J��� WKDW� D� VHQWHQFH� PXVW� DOZD\V� KDYH�
D�VXEMHFW��HYHQ�LI�LW�LV�QRW�RYHUWO\�SURQRXQFHG���
���$�ILQLWH�VHW�RI�SDUDPHWHUV�WKDW�GHWHUPLQH�V\QWDFWLF�YDULD�
ELOLW\� DPRQJ� ODQJXDJHV�� �H�J��� D� ELQDU\� SDUDPHWHU� WKDW� GH�
WHUPLQHV�ZKHWKHU� RU� QRW� WKH� VXEMHFW� RI� D� VHQWHQFH�PXVW� EH�
RYHUWO\� SURQRXQFHG� �WKLV� H[DPSOH� LV� VRPHWLPHV� UHIHUUHG� WR�
DV�WKH�SUR�GURS�SDUDPHWHU���
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:LWKLQ�WKLV�IUDPHZRUN��WKH�JRDO�RI�OLQJXLVWLFV�LV�WR�LGHQWLI\�
DOO�RI�WKH�SULQFLSOHV�DQG�SDUDPHWHUV�WKDW�DUH�XQLYHUVDO�WR�KX�
PDQ�ODQJXDJH��
�����7KH�IROORZLQJ�LV�D�OLVW�RI�RQO\�IHZ�RI�/LQJXLVWLF�8QLYHU�
VDOV�SUHVHQWHG�E\�&KRPVN\�DQG�KLV�IROORZHUV���
�� �� 0DQ� DQG� /DQJXDJH� DUH� LQVHSDUDEO\� FRUUHODWHG�� 7KDW�
PHDQV�ZKHUHYHU�PDQ�H[LVWV�ODQJXDJH�H[LVWV��

����$Q\�QRUPDO�FKLOG�ERUQ�RI�DQ\�UDFLDO��JHRJUDSKLFDO��VRFLDO�
RU� HFRQRPLF� KHULWDJH� ZLOO� OHDUQ� WKH� ODQJXDJH� WR� ZKLFK�
VKH� RU� KH� LV� H[SRVHG�� 7KLV� SURYHV� WKDW� WKH� GLIIHUHQFHV�
DPRQJ�ODQJXDJHV�DUH�QRW�GXH�WR�ELRORJLFDO�UHDVRQV��

����7KHUH�DUH�QR�SULPLWLYH�ODQJXDJHV��
����$OO�ODQJXDJHV�DUH�HTXDOO\�GHYHORSHG���
����$OO�ODQJXDJHV�DUH�SHUIHFW�V\VWHPV�DQG�DUH�HTXDOO\�FRP�
SOH[��

����$OO�/DQJXDJHV�DUH�FDSDEOH�RI�H[SUHVVLQJ�DQ\�LGHD�LQ�WKH�
XQLYHUVH�� 7KH� YRFDEXODU\� RI� DQ\� ODQJXDJH� FDQ� EH� H[�
SDQGHG�WR�LQFOXGH�QHZ�ZRUGV�IRU�QHZ�FRQFHSWV���

����$OO�/DQJXDJHV�FKDQJH�WKURXJK�WLPH��
����6LPLODU�JUDPPDWLFDO�FDWHJRULHV��OLNH�YHUEV��1RXQV���SUR�
QRXQV� �� DGMHFWLYHV� ��DGYHUEV� ��HWF���DUH� IRXQG� LQ�DOO�/DQ�
JXDJHV��

����7KH�JUDPPDU�RI�DOO�ODQJXDJHV�FRQWDLQ�RI�VLPLODU�3KRQR�
ORJLFDO��PRUSKRORJLFDO��DQG�V\QWDFWLF�UXOHV��

�����6SHDNHUV�RI�DOO�ODQJXDJHV�DUH�FDSDEOH�RI�SURGXFLQJ�DQG�
FRPSUHKHQGLQJ�DQ�LQILQLWH�QXPEHU�RI�VHQWHQFHV��

���±�7KHUH�DUH�VHPDQWLF�FRQFHSWV�IRXQG�LQ�HYHU\�ODQJXDJH��
(YHU\�ODQJXDJH�KDV�ZD\V�RI�UHIHUULQJ�WR�GLIIHUHQW�WHQVHV��
WR�QHJDWH��WR�IRUP�TXHVWLRQ��

���±�6XSUDVHJPHQWDO�HOHPHQWV�VXFK�DV�VWUHVV�DQG�LQWRQDWLRQ�
IRXQG�LQ�HYHU\�ODQJXDJH���
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���±�$OO�ODQJXDJHV�KDYH�ILQLWH�VHW�RI�GLVFUHWH�VRXQGV�ZKLFK�
DUH� FRPELQHG�E\� VLPLODU� UXOHV�ZLWKLQ� WKH� IUDPH�RI� SKR�
QHWLF�V\OODEOH�VWUXFWXUH�WR�IRUP�SKRQRORJLFDO�V\OODEOHV���

���±� ,Q� DOO� ODQJXDJHV� WKH� UHODWLRQVKLS�EHWZHHQ� VRXQGV� DQG�
PHDQLQJV�DUH�DUELWUDU\���

��� ±�$OO� ODQJXDJHV� XVH� WKH� VRXQGV� SURGXFHG� E\� RUJDQV� RI�
VSHHFK��7KHVH�VRXQGV�FRQVWLWXWH�WKH�SKRQHPLF�V\VWHP��LWV�
SKRQHPHV��RI�WKH�ODQJXDJH�LQ�VLPLODU�ZD\��

������$OO�ODQJXDJHV�XVH�WKH�GLVFUHWH�VRXQGV�SURGXFHG�E\�RU�
JDQV� RI� VSHHFK�� 7KHVH� VRXQGV� FRQVWLWXWH� WKH� SKRQHPLF�
V\VWHP� �LWV�SKRQHPHV��RI� WKH� ODQJXDJH� WKURXJK� WKH�SUR�
FHGXUH�RI�PLQLPDO�SDLUV�DQG�PLQLPDO�VHWV��

��� ±� +LHUDUFK\� LV� DQ� HVVHQWLDO� SURSHUW\� RI� DOO� KXPDQ� ODQ�
JXDJHV��

�������+XQGUHGV�RI�RWKHU�HQWULHV�FDQ�EH�DGGHG��
�








�
��+LHUDUFKLFDO� FRQVWUXFWLRQ� LV� RQH� RI� WKH� JUHDWHVW� DFKLHYH�
PHQWV� �� �PRVW� LPSRUWDQW� DQG� VLJQLILFDQW� GLVFRYHULHV� RI� WKH�
SRVW�6DXVVXULDQ�WZHQWLHWK�FHQWXU\�OLQJXLVWLFV��,W�UHIHUV�WR�DQ\�
RUGHULQJ�RI�XQLWV�RU�OHYHOV�RQ�D�VFDOH�RI�VL]H�DQG�FDQ�EH�LOOXV�
WUDWHG�IURP�DQ\�EUDQFK�RI� OLQJXLVWLFV��6\QWD[��0RUSKRORJ\��
3KRQRORJ\��6HPDQWLFV��+LVWRULFDO�/LQJXLVWLFV����HWF��
�
��$OO�ODQJXDJHV�XVH�WKH�GLVFUHWH�VRXQGV�SURGXFHG�E\�RUJDQV�
RI�VSHHFK��7KHVH�VRXQGV�FRQVWLWXWH�WKH�SKRQHPLF�V\VWHP��LWV�
SKRQHPHV��RI� WKH� ODQJXDJH� WKURXJK� WKH�SURFHGXUH�RI�PLQL�
PDO� SDLUV� DQG� PLQLPDO� VHWV�� 3KRQRORJLFDO� V\VWHP� RI� ODQ�
JXDJH�FRQVLVWV�RI�D� OLPLWHG�QXPEHU�RI�SKRQHPHV�ZKLFK�E\�
VLPLODU� UXOHV� DUH� FRPELQHG� WR� IRUP� V\OODEOHV� DQG� PRU�
SKHPHV���0RUSKHPHV�DUH�WKH�VPDOOHVW�PHDQLQJIXO�HOHPHQWV��
7KH� PRUSKHPHV� DUH� FRPELQHG� E\� VLPLODU� UXOHV� WR� IRUP�
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ZRUGV�DQG�ZRUGV�DUH�FRPELQHG�E\�VLPLODU�UXOHV�WR�IRUP�VHQ�
WHQFHV�E\�ZKLFK�IXOO�WKRXJKWV�DUH�H[SUHVVHG���
������7KLV� LQGLFDWHV� WKDW� WKH� FRPELQDWLRQV� RI� WKH� LQGLYLGXDO�
HOHPHQWV� RI� ODQJXDJH� DUH� QRW� RQO\� OLQHDU� EXW� DOVR� KLHUDU�
FKLFDO�LQ�QDWXUH��
��������7KH�KLHUDUFKLFDO�UHODWLRQVKLS�EHWZHHQ�WKH�VPDOOHVW�XQLW�
RI� ODQJXDJH� ZKLFK� DUH� WKH� LQGLYLGXDO� VRXQGV� SURGXFHG� E\�
RUJDQV�RI� VSHHFK� � DQG� WKH�PRVW� FRPSOLFDWHG�XQLW� �WKH� VHQ�
WHQFH��VKRZQ�LQ�WKH�GLDJUDP��
�

6HQWHQFH�

3KUDVH����������3KUDVH�

:RUG���������:RUG�����:RUG��:RUG�

0RUSKHPH��0RUSKHPH�0RUSKHPH��0RUSKHPH�

3KRQHPH�3KRQHPH�3KRQHPH�3KRQHPH��3KRQHPH�3KRQHPH�3KRQHPH�

6RXQG��6RXQG��6RXQG��6RXQG��6RXQG��6RXQG��6RXQG��6RXQG��6RXQG���

��������7KLV�LQGLFDWHV�WKDW�ODQJXDJH�FRQVLVWV�QRW�RQO\�RI�FRRU�
GLQDWLRQ�UHODWLRQV��EXW�DOVR�RI�VXERUGLQDWLRQ�GRPLQDQFH�UHOD�
WLRQV���7KHVH�UHODWLRQV�FDQ�EH�GHPRQVWUDWHG�DW�HYHU\�OHYHO�RI�
OLQJXLVWLF�DQDO\VLV��3KRQHWLFV��3KRQRORJLFDO��0RUSKRORJLFDO��
DQG�6\QWDFWLF��(DFK�OD\HU�RI�WKH�KLHUDUFK\�FRQVWLWXWH�RI�IXU�
WKHU�VXE�OHYHOV�/HYHO��
�

� �

���
7



�

��
�

3KRQHWLF�+LHUDUFK\�
�

���>3KRQH@��
�
�

)HDWXUH����)HDWXUH���)HDWXUH�����«««���
�

>P@��
�
�

ELODELDO��������QDVDO�������YRLFHG������
�

3KRQHPLF�+LHUDUFK\�
��3KRQHPH����

�
�

@3KRQH>����@3KRQH>����@3KRQH>����«««��
�

�O��
�
�

�@�O�>��������������@�O�>�

6\OODEOH�KLHUDUFK\�
$�V\OODEOH�LV�D�SKRQRORJLFDO�XQLW�FRPSRVHG�RI�RQH�RU�PRUH�
SKRQHPHV��(YHU\� V\OODEOH�KDV� D�QXFOHXV�ZKLFK� LV� D� YRZHO��
7KH� QXFOHXV�PD\� EH� SUHFHGHG� E\� RQH� RU�PRUH� FRQVRQDQWV�
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FDOOHG�2QVHW�DQG�IROORZHG�E\�RQH�RU�PRUH�FRQVRQDQWV�FDOOHG�
&RGD��7KH�KLHUDUFKLFDO� VWUXFWXUH� RI� WKH�PRQRV\OODELF�ZRUG�
�VWUHHWV��FDQ�EH�UHSUHVHQWHG�E\�WKH�IROORZLQJ�GLDJUDP��
�

6\OODEOH�
�

�
2QVHW����������������1XFOHXV�������������&RGD�

�
������������V�����W������U����������������������L�����������������W���������������V�

:RUG�KLHUDUFK\�
:RUG�
�

0RUSKHPH����0RUSKHPH����««��
*OREDOL]DWLRQ��

�
*OREH�����DO�����L]H����DWLRQ�

7KH�ZRUG� LV�QRW� VLPSOH� VHTXHQFH�RI�PRUSKHPHV�� ,W� KDV� DQ�
LQWHUQDO�VWUXFWXUH��)RU�H[DPSOH�WKH�ZRUG��XQV\VWHPDWLFDOO\��
LV�FRPSRVHG�RI�ILYH�PRUSKHPHV��XQ�±�V\VWHP�±DWLF�±�DO���O\��
7KH�URRW�LV��V\VWHP����,W�LV�D�QRXQ�WR�ZKLFK�WKH�VXIIL[���DWLF��
LV�DGGHG�UHVXOWLQJ�LQ�DQ�DGMHFWLYH��V\VWHPDWLF���7R�WKLV�DGMHF�
WLYH�WKH�SUHIL[��XQ����LV�DGGHG�IRUPLQJ�D�QHZ�DGMHFWLYH��XQ�
V\VWHPDWLF��7R�WKLV�DGMHFWLYH�WKH�VXIIL[����DO��LV�DGGHG�IRUP�
LQJ�D�QHZ�DGMHFWLYH��7R�WKLV�DGMHFWLYH��WKH�VXIIL[�PRUSKHPH�
��� O\�� LV�DGGHG�IRUPLQJ�DQ�DGYHUE��7KHVH�FRPELQDWLRQV�FDQ�
EH�LOOXVWUDWHG�E\�WKH�IROORZLQJ�WUHH�GLDJUDP��
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$GYHUE�

�

$GMHFWLYH����������������������O\�
�

��$GMHFWLYH�������������������DO�
�

������������������������XQ��������������������������������$GMHFWLYH�
�

1RXQ����������������������������������������������DWLF�
�

�������������������������������������6\VWHP�
�
7KLV� WUHH�UHSUHVHQWV� WKH�DSSOLFDWLRQ�RI�IRXU�UXOHV�LQ� WKLV�RU�
GHU��
����1���DWLF������������$GMHFWLYH�
����XQ���$GMHFWLYH����������$GMHFWLYH�
����$GMHFWLYH���DO�������������$GMHFWLYH�
����$GM���O\������������$GYHUE�
������7KLV� FRPSOH[� ZRUG� LV� ZHOO� IRUPHG� EHFDXVH� LW� IROORZV�
KLHUDUFKLFDO�RUGHU�RI�WKH�PRUSKRORJLFDO�UXOHV�RI�(QJOLVK�ODQ�
JXDJH�� � ,� ILUVW� �XQ���DGGHG� WR� WKH� URRW� �V\VWHP��� WKDW�ZRXOG�
KDYH�UHVXOWHG�LQ��XQV\VWHP��ZKLFK�LV�QRW�JUDPPDWLFDO������

� �
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6HQWHQFH�+LHUDUFK\�
���������:LWKLQ�WKH�VHQWHQFH�LWVHOI��WKHUH�LV�D�KLHUDUFKLFDO�VWUXF�
WXUH��)RU�H[DPSOH�LQ�WKH�VHQWHQFH��

��7KH�JLUOV�DUH�EX\LQJ��UHG�IORZHUV��
7KLV�FDQ�EH�GLYLGHG�LQWR�WZR�SDUWV��6XEMHFW�DQG�3UHGLFDWH��LQ�
HDFK�RI�ZKLFK� WKHUH� LV� D�PDLQ�SDUW� DQG� D� VXERUGLQDWH�SDUW��
7KH�6XEMHFW�FRQVLVWV�RI�D�1RXQ�3KUDVH��7KH�JLUOV���LQ�ZKLFK�
D�QRXQ��JLUOV�� LV� WKH�KHDG�� DQG� D�GHWHUPLQHU��7KH�� LV�
D�PRGLILHU��7KH�3UHGLFDWH�KDV�DV�LWV�KHDG�D�9HUE�3KUDVH��DUH�
EX\LQJ�� ZKLFK� JRYHUQV� D� 1RXQ� 3KUDVH� �UHG� IORZHUV�� DV�
LWV�2EMHFW��7KH�9HUE�3KUDVH�KDV�D�PDLQ�YHUE��EX\LQJ��DV�LWV�
KHDG�DQG�DQ�DX[LOLDU\��DUH��DV�D�VXERUGLQDWH�SDUW��ZKLOH� WKH�
1RXQ� 3KUDVH� KDV� DV� LWV� KHDG� D� QRXQ� �IORZHUV��� DQG�
DQ�DGMHFWLYH��UHG��DV�D�PRGLILHU���

6�
�

�����������������������������13����������������������������93�
�

������������������'HW��������������1���������������9*���������13�
�

���������������������������������������������������DX[����9�����$GM��������1�
�

�����������������7KH�������FKLOGUHQ�������DUH���VHOOLQJ���UHG�����IORZHUV��
�
�������7KH�OHYHOV�WKHPVHOYHV�RYHUODS�DQG�LQWHUUHODWH���3KRQRO�
RJ\�LQWHUUHODWHV�ZLWK�PRUSKRORJ\�WR�PDNH�PRUSKRSKRQHPLF�
OHYHO�� 0RUSKRORJ\� LQWHUUHODWHV� ZLWK� 6\QWD[� WR� PDNH� 0RU�

��	
11



�

���
�

SKRV\QWDFWLF�/HYHO��3KRQRORJ\��0RUSKRORJ\�DQG�6\QWD[�LQ�
WHUUHODWH�WR�PDNH�0RUSKSRSKRQRV\QWDFWLF�OHYHO��
�
��������������&RQFOXVLRQ�
�� �� � �+LVWRULFDO�HYLGHQFHV�UHYHDO� WKDW� WKH� LGHD�JRHV�EDFN�WR�
PRUH�WKDQ�VHYHQ�FHQWXULHV�EHIRUH�&KRPVN\��������
�� �� /DQJXDJH� LV� LPPHQVHO\� FRPSOLFDWHG� V\VWHP�� 7KLV� H[�
WUHPHO\�FRPSOH[LW\�PDNHV�LW�LPSRVVLEOH�DQG�XQZRUNDEOH�IRU�
D�OLQJXLVW�WR�GHVFULEH�LW�DW�RQFH��%HFDXVH�RI�WKDW�DQG�LQ�RUGHU�
WR�PDNH� D� VFLHQWLILF� VWDWHPHQW� DERXW� ODQJXDJH�� WKH� OLQJXLVW�
FRQFHQWUDWHV� DW� DQ\� RQH� WLPH� RQ� GLIIHUHQW� DVSHFWV� RI� ODQ�
JXDJH��7KHVH�GLIIHUHQW� DQG�SDUWLDO� DVSHFWV� DUH� FDOOHG� OHYHOV�
RI�DQDO\VLV��(DFK�OD\HU�RI�WKH�KLHUDUFK\�FRQVWLWXWH�RQH�OHYHO��
(DFK�OHYHO�FRQVWLWXWH�RI�IXUWKHU�VXE�OHYHOV��7KH�OHYHOV�LQWHU�
UHODWH�WR�PDNH�KLJKHU�OHYHOV��DV�VKRZQ�LQ�WKH�WDEOH��

6WUXFWXUDO�/HYHOV��RI��DQDO\VLV�

6HQWHQFH�
6\QWD[�

0RUSKRV\QWD[�

0RUSKRSKRQR�
V\QWD[�

3KUDVH�

ZRUG�
0RUSKRO�
RJ\�0RU�

SKHPH�
0RUSKRSKR�
QHPLFV�6\OODEOH�

3KRQROR�
J\�3KR�

QHPH�

6RXQGV� 3KRQHWLFV�

��
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5HIHUHQFHV�
�

��.XUGLVK�$FDGHP\�-RXUQDO�9�/HYHOV�RI�DQDO\VLV�������$PLQ��:��2���
&KRPVN\��1���������$VSHFWV�RI�WKH�7KHRU\�RI�6\QWD[��&DPEULGJH�
0DVV����0,7�3UHVV����
&KRPVN\��1��������3ULQFLSOHV�DQG�3DUDPHWHUV�LQ�6\QWDFWLF�7KHRU\���
,Q�1��+HUUQVWHLQ�DQG�'���/LJKWIRRW��HGV���([SODQDWLRQV�LQ�/LQJXLVWLFV��
/RQGRQ��/RQJPDQ���
&RPULH��%HUQDUG��������/DQJXDJH�8QLYHUVDOV�DQG�/LQJXLVWLF�7\SRO�
RJ\��&KLFDJR��8QLYHUVLW\�RI�&KLFDJR�3UHVV��

����&KRPVN\¶V�8QLYHUVDO�*UDPPDU�������&RRN��9�-��DQG���1HZWRQ��0
%ODFNZHOO��2[IRUG�8.�
(QF\FORSHGLD�%ULWDQQLFD��������2I�8QLYHUVDO�*UDPPD��,Q�*UDPPDU��

$Q�,QWURGXFWLRQ����������)URPNLQ��9����5��5RGPDQ���	�1��+\DPV��1
��7KRPVRQ���+HLQOH��86$WR�/DQJXDJH�

*UHHQEHUJ��-RVHSK�+���������8QLYHUVDOV�RI�/DQJXDJH��&DPEULGJH��
0DVV���0,7�3UHVV��
��������������������������������/DQJXDJH�8QLYHUVDOV��:LWK�6SHFLDO�5HIHUHQFH�
WR�)HDWXUH�+LHUDUFKLHV��7KH�+DJXH������
3HVHWVN\��'DYLG���������/LQJXLVWLF�8QLYHUVDOV�DQG�8QLYHUVDO�*UDP�
PDU���,Q�7KH�0,7�(QF\FORSDHGLD�RI�WKH�&RJQLWLYH�6FLHQFHV��(G��5RE�
HUW�$��:LOVRQ�DQG�)UDQN�&��.HLO�&DPEULGJH��0$��0,7�3UHVV��������
5RELQV��5��+���������*HQHUDO�/LQJXLVWLFV�±�$Q�,QWURGXFWRU\�6XUYH\���
/RQJPDQ��/RQGRQ��
��
�
��

��
�
�
�
�
�
�
�
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3URIHVVRU�'U��:LU\D�2PDU�$PLQ�
%�$��',3��0�$��0�3KLO���3K'��

� �
�� ���� ±� �� ±� ������ � ERUQ� LQ� .R\VHQMDT��$WWHQGHG� SULPDU\�
VFKRRO� LQ� $QNDZD� YLOODJH� DQG� VHFRQGDU\� DQG� SUHSDUDWRU\�
VFKRROV�LQ�$UELO��
����������%�$�,Q�.XUGLVK�/DQJXDJH�DQG�/LWHUDWXUH��%DJKGDG�
8QLYHUVLW\��
�� ������ ±� ������ � VWXGLHG� LQ� 0RVFRZ� DQG� /RQGRQ�
8QLYHUVLWLHV��
���������,QVWUXFWRU�LQ�WKH�.XUGLVK�'HSDUWPHQW�±�&ROOHJH�RI�
(GXFDWLRQ�±�8QLYHUVLW\�RI�%DJKGDG���
��������±��������+HDG�RI�.XUGLVK�'HSDUWPHQW��
����������3URIHVVRU�RI�*HQHUDO�/LQJXLVWLFV��)LUVW�.XUG�WR�JHW�
WKLV�UDQN��
����������0HPEHU�RI�,UDTL�$FDGHP\��
����������3K'�LQ�+LVWRU\��
����������0HPEHU�RI�.XUGLVK�$FDGHP\��
�� ������ ±� ������ 9LVLWLQJ� 3URIHVVRU� LQ� WKH� 6DODKDGHHQ��
6XODLPDQL�DQG�.R\H�8QLYHUVLWLHV��

� � 6SHDNV� .XUGLVK�� (QJOLVK�� $UDELF�� .LOGDQ\� �� 3HUVLDQ��
7XUNLVK�DQG�5XVVLDQ�ODQJXDJHV��:ULWHV� LQ�.XUGLVK��(QJOLVK�
DQG�$UDELF��

�6XSHUYLVHG�DQG�FKDLUHG�WKH�H[DPLQLQJ�FRPPLWWHHV�RI�PRUH�
WKDQ������3K'�DQG�0�$��

�	�
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� 6WXGHQWV� LQ� .XUGLVK�� (QJOLVK�� 3HUVLDQ� DQG� $UDELF�
/DQJXDJHV�DQG�/LWHUDWXUHV�DQG������������
���(GXFDWLRQ����

� �3XEOLVKHG�PRUH� WKDQ��������HVVD\V��DUWLFOHV��� UHVHDUFKHV��
ERRNV��DERXW�/LQJXLVWLFV��$VWURQRP\��+LVWRU\��/LWHUDWXUH�DQG�
6FLHQFH���

� � +LV� ILUVW� � SXEOLFDWLRQ� ZDV� D� SRHP� LQ� ������ ,Q� ����� D�
FROOHFWLRQV� RI� KLV� SRHPV� HQWLWOHG� �� 6D\UDDQHNL� 6KL"ULVWDQ��
ZDV�SXEOLVKHG�E\�$UDV�3UHVV����
�
������5HWLUHG�

��������±�3URIHVVRU�(PHULWXV�±�%DJKGDG�8QLYHUVLW\�

�
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