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$V�LV�ZHOO�NQRZQ��UHIHUULQJ�WR�D�VLQJOH��LQYDULDQW�XQLYHUVH�RI�GLVFRXUVH�LV�QRW
VXIILFLHQW�WR�DFFRXQW�IRU�WKH�XVH�RI�TXDQWLILHG�QRXQ�SKUDVHV�LQ�QDWXUDO�ODQ�
JXDJHV��,Q�ORJLF�DQG�SKLORVRSK\�RI�ODQJXDJH�WKHUH�DUH�GLIIHUHQW�ZD\V�RI�LPSOH�
PHQWLQJ�WKH�LGHD�WKDW�WKH�YDULDELOLW\�RI�XQLYHUVHV�RI�GLVFRXUVH�LV�DQ�HVVHQWLDO�LQ�
JUHGLHQW�RI�WKH�VHPDQWLFV�RI�QRXQ�SKUDVHV��$Q�LQWHUHVWLQJ�WRRO��IURP�WKLV�SRLQW
RI�YLHZ��LV�WKH�LQWURGXFWLRQ�RI�VXLWDEOH�LQGLFHV��DV�V\PEROV�LQ�WKH�VHPDQWLF
PHWDODQJXDJH��WR�UHIHU�WR�GLIIHUHQW�FRQWH[WV�RI�GLVFRXUVH�
7KH�SXUSRVH�RI�WKH�SDSHU�LV�WR�VKRZ�WKDW�WKLV�VROXWLRQ�FDQ�EH�LQFRUSRUDWHG

LQWR�WKH�FODVVLFDO�VHPDQWLFV�LQ�D�VLPSOH�DQG�HOHJDQW�ZD\�ZKLFK�DOORZV�IRU�D�JHQ�
HUDOLVDWLRQ�WR�LQGH[LFDOV�DQG�LQWHQVLRQDO�FRQWH[WV�

���(KEVKQP
,Q�D�SDSHU�,�ZURWH�LQ�������ODWHU�LQFOXGHG�LQ�%RQRPL���������,�DGGUHVVHG�WKLV

NLQG�RI�SUREOHP��6XSSRVH�WKDW�WZR�OLWHUDU\�FULWLFV�DUH�GLVFXVVLQJ�WKH�SRVVLELOLW\
RI�ILQGLQJ��IRU�HDFK�LPSRUWDQW�FKDUDFWHU�LQ�3URXVW
V�5HFKHUFKH��D�FRUUHVSRQGLQJ
´PRGHOµ�LQ�RXU�ZRUOG��:KHQ�WKH\�FRQVLGHU�WKH�FDVH�RI�0RQVLHXU�GH�1RUSRLV�
WKH�GLSORPDW�ZKR�KDV�D�ORYH�DIIDLU�ZLWK�0DGDPH�GH�9LOOHSDULVLV��WKH\�FRPH�WR
WKH�IROORZLQJ�FRQFOXVLRQ�

��� $OO�WKH�GLSORPDWV�DUH�GLVVLPLODU�IURP�WKH�GLSORPDW�ZKR�KDV�D�ORYH�DI�
IDLU�ZLWK�0�PH�GH�9LOOHSDULVLV�
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,I�ZH�WU\�WR�WUDQVODWH�����LQWR�D�ILUVW�RUGHU�ODQJXDJH��ZKDW�ZH�REWDLQ�LV�WKH
IROORZLQJ�IRUPXOD�

��� ∀[>'LSORPDW�[��→�'LVVLPLODU�[��ι\>'LSORPDW�\��∧
+DVBDBORYHBDIIDLUBZLWKB0�9��\�@�@�

,W�LV�HDV\�WR�VHH�WKDW�WKLV�IRUPXOD�GRHV�QRW�FDSWXUH�WKH�LQWHQGHG�PHDQLQJ�RI
�����,Q�IDFW��XQGHU�WKH��SODXVLEOH��DVVXPSWLRQ�WKDW�WKH�VHW�RI�GLSORPDWV�LV�QRW
HPSW\������HQWDLOV�WKDW�WKHUH�LV�D�GLSORPDW�LQ�WKLV�VHW�ZKR�LV�GLVVLPLODU�IURP�KLP�
VHOI��%XW�ZKDW�WKH�WZR�FULWLFV�PHDQ�ZKHQ�XWWHULQJ�����LV�TXLWH�FOHDU�DQG�FRQVLV�
WHQW�IURP�DQ�LQWXLWLYH�SRLQW�RI�YLHZ��LQ�WKH�UHDO�ZRUOG�WKHUH�LV�QR�GLSORPDW�ZKR
UHVHPEOHV�WKH�GLSORPDW�ZKR��LQ�WKH�5HFKHUFKH��KDV�D�ORYH�DIIDLU�ZLWK�0�PH�GH
9LOOHSDULVLV��7KH�LGHD�LV�WKDW�WKH�ILUVW�QRXQ�SKUDVH�UHIHUV�WR�WKH�GRPDLQ�RI�UHDO�
LW\��EXW�WKH�VHFRQG�QRXQ�SKUDVH��L��H��WKH�GHILQLWH�GHVFULSWLRQ��UHIHUV�WR�WKH�XQL�
YHUVH�RI�WKH�5HFKHUFKH��7R�DFFRXQW�IRU�WKLV�VLWXDWLRQ��D�PRGLILFDWLRQ�RI�WKH�IRU�
PDWLRQ�UXOHV�IRU�WKH�ILUVW�RUGHU�ODQJXDJH�LV�SURSRVHG�LQ�WKH�SDSHU��ZKHQHYHU�D
TXDQWLILHU�LV�LQWURGXFHG��D�VXLWDEOH�GRPDLQ�PXVW�EH�VSHFLILHG��DV�D�FRQVHTXHQFH�
GLIIHUHQW�TXDQWLILHUV�LQ�WKH�VDPH�VHQWHQFH�PD\�UHIHU�WR�GLIIHUHQW�GRPDLQV��)RU
WKLV�SXUSRVH��D�VHW�,�RI�LQGLFHV�LV�DGGHG�WR�WKH�XVXDO�YRFDEXODU\�RI�WKH�ILUVW�
RUGHU�ODQJXDJH��7KH�LQGLFHV�LQ�,�UHIHU�WR�GRPDLQV�RI�GLVFRXUVH�DQG��IURP�D�IRU�
PDO�SRLQW�RI�YLHZ��WKH\�KDYH�D�FUXFLDO�UROH�LQ�WKH�UXOH�DVVRFLDWHG�ZLWK�WKH�LQWUR�
GXFWLRQ�RI�D�TXDQWLILHU��$��VLPSOLILHG��YHUVLRQ�RI�WKH�UXOH�LV�WKH�IROORZLQJ�

��� ,I�$�LV�D�IRUPXOD�DQG�L�LV�DQ�LQGH[��WKHQ�∀[>$@L�LV�D�IRUPXOD�

6LQFH�D�SDUWLFXODU�GRPDLQ�RI�GLVFRXUVH�'L�FRUUHVSRQGV�WR�DQ�LQGH[�L��WKH
QDWXUDO�LQWHUSUHWDWLRQ�RI�D�IRUPXOD�VXFK�DV�∀[>$@L�LV�WKDW�LW�LV�WUXH�LI�DQG�RQO\�LI
HYHU\�LQGLYLGXDO�LQ�'L�VDWLVILHV�WKH�VXEIRUPXOD�$�
,Q�WKH�FDVH�RI�RXU�H[DPSOH��WKH�IRUPXOD�ZH�ZRXOG�REWDLQ�LV�WKH�IROORZLQJ�

��� ∀[>'LSORPDW�[��→�'LVVLPLODU�[��ι\>'LSORPDW�\��∧
+DVBDBORYHBDIIDLUBZLWKB0�9��\�@M�@L�

,Q�WKH�LQWHQGHG�LQWHUSUHWDWLRQ��L�DQG�M�UHIHU�WR�WKH�GRPDLQ�RI�WKH�UHDO�ZRUOG
DQG�WR�WKH�GRPDLQ�RI�WKH�5HFKHUFKH�UHVSHFWLYHO\��DQG�WKH�SUREOHP�UDLVHG�E\�WKH
XVXDO�ORJLFDO�IRUP��L��H�������LV�VROYHG��EHFDXVH�WKH�GLSORPDW�GHQRWHG�E\�WKH�GHIL�
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QLWH�GHVFULSWLRQ�DQG�WKH�GLSORPDWV�TXDQWLILHG�RYHU�GR�QRW�EHORQJ�WR�WKH�VDPH
GRPDLQ��6R��LW�LV�SHUIHFWO\�SRVVLEOH�WKDW�DOO�WKHVH�GLSORPDWV�DUH�GLVVLPLODU�IURP
WKH�GLSORPDW�DW�LVVXH�

���%QPVGZVU
7KHUH�LV�DQ�LPSRUWDQW�SRLQW�ZKLFK�LV�QRW�WDNHQ�LQWR�DFFRXQW�LQ�WKLV�NLQG�RI

DQDO\VLV��7R�GHDO�ZLWK�DQ�H[DPSOH�VXFK�DV������LQGLFHV�DUH�DVVRFLDWHG�ZLWK�KHW�
HURJHQHRXV�XQLYHUVHV�RI�GLVFRXUVH��WKH�GRPDLQ�RI�WKH�UHDO�ZRUOG�DQG�WKH�GR�
PDLQ�RI�D�ILFWLRQDO�ZRUOG��IRU�LQVWDQFH��%XW��DV�ZLWQHVVHG�E\�RWKHU�IDPLOLDU�H[�
DPSOHV���WKH�YDULDELOLW\�RI�GRPDLQV�LQ�WKH�VDPH�VHQWHQFH�LV�QRW�UHVWULFWHG�WR�WKH
FDVHV�LQ�ZKLFK��VR�WR�VSHDN��WKH�ZKROH�RQWRORJLFDO�IUDPH�FKDQJHV��DQG�GLIIHUHQW
ZRUOGV�DUH�LQYROYHG��7KHUH�DUH�VLWXDWLRQV�LQ�ZKLFK�WKH�RQWRORJLFDO�EDFNJURXQG
LV�UHSUHVHQWHG�E\�D�VLQJOH�XQLYHUVH��EXW�GLIIHUHQW�VHJPHQWV�RI�WKLV�XQLYHUVH�FDQ�EH
UHOHYDQW�LQ�WKH�VDPH�VHQWHQFH��7R�VHH�WKDW�WKH�YDULDELOLW\�RI�UHIHUHQFH�GHWHFWHG
LQ�����LV�MXVW�DQ�LOOXVWUDWLRQ�RI�D�PRUH�JHQHUDO�DQG�V\VWHPDWLF�SKHQRPHQRQ��FRQ�
VLGHU�WKLV�QHZ�H[DPSOH��ZKHUH�D�VLQJOH�ZRUOG�LV�UHIHUUHG�WR��LQ�WKH�VHQVH�WKDW�QR
ILFWLRQDO�HQWLW\�LV�LQYROYHG���DOWKRXJK�D�UHIHUHQFH�WR�ORFDO�GRPDLQV�LV�UHTXLUHG�

��� $OO�WKH�OLQJXLVWV�YRWHG�IRU�WKH�OLQJXLVW�ZKR�GLG�QRW�YRWH�IRU�DQ\ERG\�

$V�EHIRUH��WKH�FRUUHVSRQGLQJ�ILUVW�RUGHU�IRUPXOD�ZRXOG�QRW�EH�VDWLVILDEOH
�XQOHVV�WKH�VHW�RI�OLQJXLVWV�LV�WKH�HPSW\�VHW��

��� ∀[>/LQJXLVW�[��→�9RWH�[��ι\>/LQJXLVW�\��∧�¬∃]>9RWH�\��]�@@�@�

<HW��LW�LV�QRW�GLIILFXOW�WR�LPDJLQH�VLWXDWLRQV�LQ�ZKLFK�����LV�QRW�RQO\�PHDQLQJ�
IXO�EXW�DOVR�WUXH�
:H�KDYH�VR�IDU�FRQVLGHUHG�FDVHV�LQ�ZKLFK��WR�DYRLG�LQFRQVLVWHQF\��GLIIHUHQW

QRXQ�SKUDVHV�LQ�WKH�VDPH�VHQWHQFH�PXVW�EH�DVVRFLDWHG�ZLWK�GLVWLQFW�ORFDO�GR�
PDLQV��%XW�D�VXLWDEOH�UHVWULFWLRQ�RI�WKH�GRPDLQ���DQG��DV�D�FRQVHTXHQFH��LWV�YDUL�

��6HH�5HFDQDWL����������������IRU�VHYHUDO�H[DPSOHV�RI�WKLV�NLQG�
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DELOLW\�LQ�GLIIHUHQW�FRQWH[WV�RI�GLVFRXUVH���LV�QHFHVVDU\�HYHQ�LQ�VLPSOHU�FDVHV�
ZKHUH�D�VLQJOH�QRXQ�SKUDVH�LV�LQYROYHG�
:KHQ�\RX�VD\�WKDW�DOO�WKH�GRJV�DUH�VOHHSLQJ��\RX�KDUGO\�PHDQ�WKDW�DOO�WKH�GRJV

LQ�WKH�ZRUOG�DUH�VOHHSLQJ��5DWKHU��D�FRQWH[W�LV�OLNHO\�WR�PDNH�D�SDUWLFXODU�VHW�RI
GRJV�UHOHYDQW��DQG�ZKDW�\RX�PHDQ�LV�WKDW�DOO�WKH�GRJV�RI�WKLV�VHW�DUH�VOHHSLQJ�
$QG�LI�\RX�VD\�WKDW�WKH�GRJ�LV�VOHHSLQJ��XVXDOO\�WKLV�VWDWHPHQW�GRHV�QRW�HQWDLO�WKDW
WKHUH�LV�MXVW�RQH�GRJ�LQ�WKH�ZRUOG��DQG�WKLV�GRJ�LV�VOHHSLQJ��2QFH�PRUH��D�FRQ�
WH[W�ZLOO�VHUYH�WR�SLFN�RXW�WKH�LQWHQGHG�GRJ��VR�WKDW�\RXU�VWDWHPHQW�DVFULEHV
VRPHWKLQJ�WR�WKLV�GRJ�

���<QQOKPI�
2QH�PLJKW�REMHFW�WKDW�WKHUH�LV�QRWKLQJ�VSHFLDO�LQ�VXFK�VLWXDWLRQV��6LQFH�ZH

DUH�QRW�FRPPLWWHG�WR�DQ\�SDUWLFXODU�DVVXPSWLRQ�DERXW�WKH�VL]H�RI�WKH�GRPDLQ�
ZH�FDQ�HDFK�WLPH�UHIHU�WR�D�VXLWDEOH�XQLYHUVH��6R��LQ�WKH�UHFXUVLYH�GHILQLWLRQ�RI
WUXWK�WKH�FODXVHV�FRQFHUQLQJ�RXU�TXDQWLILHUV�FDQ�EH�OHIW�XQFKDQJHG��WKH�GHWHU�
PLQDWLRQ��IRU�HDFK�VHQWHQFH��RI�WKH�UHOHYDQW�XQLYHUVH�LV�D�SUDJPDWLF�PDWWHU�ZKLFK
FDQ�EH�LJQRUHG�LI�WKH�LGHDOLVHG�SHUVSHFWLYH�RI��PRGHO�WKHRUHWLF��VHPDQWLFV�LV
DGRSWHG��:H�DUH�DOORZHG�WR�FKRRVH��HDFK�WLPH��DQ�DSSURSULDWH�XQLYHUVH�
7R�VHH�WKH�LQDGHTXDF\�RI�WKLV�VWUDWHJ\��FRQVLGHU�WKH�IROORZLQJ�H[DPSOH�
-RKQ
�V�OLIH�LQ�KLV�FRXQWU\�KRXVH�LV�JODGGHQHG�E\�WKH�SUHVHQFH�RI�ILYH�QLFH

GRJV��7KH�RQO\�SUREOHP��ZLWK�WKHVH�OLYHO\�SHWV��LV�WKDW�WKH\�RIWHQ�UXQ�RII�DQG
SLFN�D�ILJKW�ZLWK�WKH�FDWV�WKH\�PHHW��7KH�QHLJKERXUV�KDYH�FRPSODLQHG��DQG�-RKQ
LV�D�OLWWOH�ZRUULHG��6R��ZKHQ�KH�KHDUV�D�GRJ�EDUNLQJ�LQ�WKH�GLVWDQFH��KH�JLYHV�KLV
ZLIH�D�ORRN�RI�DQ[LHW\��3HUKDSV�VRPH�RI�WKH�GRJV�UDQ�LQWR�%LOO
�V�FDW��%XW�VKH�UH�
DVVXUHV�KLP��6KH�VD\V�

��� $OO�WKH�GRJV�DUH�VOHHSLQJ�SHDFHIXOO\�IRU�WKH\�GR�QRW�KHDU�WKH�EDUNLQJ
GRJ�

7KH�UHDVRQ�ZK\�WKLV�XWWHUDQFH�FDQQRW�EH�DFFRXQWHG�IRU�DORQJ�WKH�OLQHV�RI�WKH
VWUDWHJ\�ZH�KDYH�MXVW�PHQWLRQHG�LV�TXLWH�VLPSOH��$�VLQJOH�VHQWHQFH�LV�DW�LVVXH
KHUH��6R�MXVW�RQH�XQLYHUVH�PXVW�EH�VHOHFWHG��RQ��SUDJPDWLF�FRQVLGHUDWLRQV���DV
WKH�UHOHYDQW�RQH��7KHUH�DUH�WZR�SODXVLEOH�FDQGLGDWHV��D�PRUH�UHVWULFWHG�GRPDLQ
�ZKLFK�LQFOXGHV�RQO\�VOHHSLQJ�GRJV��DQG�D�ODUJHU�GRPDLQ��ZKHUH�WKHUH�LV�D
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EDUNLQJ�GRJ���%XW�WKH�VHQWHQFH�WXUQV�RXW�WR�EH�IDOVH��RU�ODFNLQJ�D�WUXWK�YDOXH��LQ
ERWK�FDVHV��EHFDXVH�LI�WKH�IRUPHU�XQLYHUVH�LV�SLFNHG�RXW�QR�GRJ�LV�EDUNLQJ��DQG
LI�WKH�ODWWHU�LV�VHOHFWHG��QRW�DOO�WKH�GRJV�DUH�VOHHSLQJ��,Q�VKRUW��DFFRUGLQJ�WR�WKH
WUDGLWLRQDO�YLHZ�D�VHQWHQFH�VXFK�DV�����LV�QRW�VDWLVILDEOH��EXW�WKLV�FODVKHV�ZLWK�RXU
DVVXPSWLRQ�WKDW��LQ�WKH�JLYHQ�VLWXDWLRQ������LV�WUXH�
$�VLPLODU�SUREOHP�LV�UDLVHG�E\�WKH�IROORZLQJ�VHQWHQFH�

��� 7KH�OLQJXLVW�NLVVHG�D�OLQJXLVW�

,Q�IDFW�5XVVHOO
V�XQLTXHQHVV�FRQGLWLRQ�DVVRFLDWHG�ZLWK�WKH�GHILQLWH�GHVFULSWLRQ
WKH�OLQJXLVW�HQWDLOV�RU�SUHVXSSRVHV�WKH�H[LVWHQFH�RI�RQO\�RQH�OLQJXLVW��ZKLOVW�WKH
YHUE�SKUDVH�NLVVHG�D�OLQJXLVW�FRQWDLQV�DQ�LQGHILQLWH�GHVFULSWLRQ�WKDW�HQWDLOV�RU�SUH�
VXSSRVHV�WKH�H[LVWHQFH�RI�DQRWKHU�OLQJXLVW�
7KH�WUDGLWLRQDO�YLHZ�LV�QRW�WKH�RQO\�YLFWLP�RI�WKLV�NLQG�RI�FRXQWHUH[DPSOH�

7KLQN��IRU�LQVWDQFH��RI�%DU�+LOOHO
�V�DSSURDFK��7KH�LGHD�LV�WKDW��LQ�RUGHU�WR�DF�
FRXQW�IRU�WKH�FRQWH[WXDO�QDWXUH�RI�UHIHUHQFH�DQG�TXDQWLILFDWLRQ��ZKDW�ZH�KDYH
WR�HYDOXDWH�LV�QRW�D�VHQWHQFH��EXW�DQ�DVVHUWLRQ��RU�D��MXGJHPHQW���DV�KH�VD\V���L�H�
D�SDLU��V��µ!��ZKHUH�V�LV�D�VHQWHQFH��RU��PRUH�H[DFWO\��D�VHQWHQFH�WRNHQ��DQG�µ
WKH�LQWHQGHG�FRQWH[W��<HW��WKLV�VWUDWHJ\�ZLOO�IDLO�LQ�WKH�FDVH�RI�����DQG������IRU�WKH
VDPH�UHDVRQ�DV�EHIRUH��WKHUH�LV�QR�VLQJOH�FRQWH[W�WKDW�ZH�FDQ�UHIHU�WR�LQ�RUGHU�WR
JLYH�ERWK�QRXQ�SKUDVHV�LQ�HDFK�VHQWHQFH�WKHLU�LQWHQGHG�LQWHUSUHWDWLRQV���7KH
VDPH�SUREOHP�DULVHV�LQ�.DSODQ
V�VHPDQWLFV��ZKLFK�LV�EDVHG�RQ�%DU�+LOOHO
V�LQWXL�
WLRQ��WKH�HQWLUH�VHQWHQFH�LV�SURFHVVHG�ZLWK�UHVSHFW�WR�D�VLQJOH�FRQWH[W��
$�UDGLFDO�VROXWLRQ�VHHPV�WR�HPHUJH�IURP�WKHVH�UHIOHFWLRQV��HDFK�TXDQWLILHG

QRXQ�SKUDVH�LQ�D�VHQWHQFH�LV�WR�EH�FRQQHFWHG�ZLWK�D�VSHFLILF�FRQWH[W�
2XU�ODVW�LQIRUPDO�UHIOHFWLRQV�KLQWHG�DW�DQ�HVVHQWLDO�FRQQHFWLRQ�EHWZHHQ�WKH

UHIHUHQWLDO�SRZHU�RI�D�QRXQ�SKUDVH�DQG�WKH�VXLWDEOH�GHOLPLWDWLRQ�RI�D�ORFDO�VHW�
WLQJ�WKDW�VSHFLILHV��ZLWKLQ�WKH�JLYHQ�PRGHO��ZKLFK�SURSHUWLHV�DQG�UHODWLRQV�FKDU�
DFWHULVH�D�UHOHYDQW�VHW�RI�LQGLYLGXDOV��7KH�XVXDO�DVVLPLODWLRQ�RI�D�PRGHO�WR�D
FRPSOHWH�SLFWXUH�RI�WKH�ZRUOG�PLJKW�VXJJHVW�D�PHWDSKRU��UHIHUULQJ�SUHVXSSRVHV
D�VRUW�RI�]RRPLQJ��ZKLFK�HDFK�WLPH�LVRODWHV�WKH�LQWHQGHG�SRUWLRQ�RI�WKH�ZRUOG�
7KLV�PHWDSKRU�LV�WHPSWLQJ��EXW�LW�UHTXLUHV�D�TXDOLILFDWLRQ��,Q�]RRPLQJ�ZH�DUH

ERXQG�E\�WKH�VSDWLDO�FRKHUHQFH�RI�WKH�VFHQH��7KLV�LV�ZK\�WKH�WHUP�
SRUWLRQ
��RU

VHJPHQW
��RI�WKH�ZRUOG�LV�DSSURSULDWH��:H�FDQ�ZLGHQ�WKH�VFHQH��RU�ZH�FDQ�PDNH
LW�VPDOOHU��%XW�ZKDW�RFFXUV�LQ�WKH�VFHQH�GHSHQGV�RQ�WKH�SK\VLFDO�SRLQW�RI�YLHZ
ZH�KDYH�DGRSWHG��2Q�WKH�RWKHU�KDQG��WKH�QRWLRQ�RI�FRQWH[W�ZH�KDYH�LQ�PLQG
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GRHV�QRW�KDYH�WKLV�UHDOLVWLF�IODYRXU��7KH�ZD\�SURSHUWLHV�DQG�UHODWLRQV�DUH�FLU�
FXPVFULEHG�LV�QRW�VXEMHFW�WR�DQ\�SDUWLFXODU�UHVWULFWLRQV��LW�RQO\�GHSHQGV�RQ�WKH
SUDJPDWLF�QHHGV�RI�WKH�GLVFRXUVH��$��VSDWLDO��FKDUDFWHULVDWLRQ�RI�WKH�VLWXDWLRQV
DVVRFLDWHG�ZLWK�UHIHUULQJ�QRXQ�SKUDVHV�PD\�EH�DWWUDFWLYH��%XW�WR�VHH�KRZ�PLV�
OHDGLQJ�LW�LV��MXVW�WKLQN�RI�D�VLWXDWLRQ�LQ�ZKLFK�-RKQ
V�ILYH�GRJV�DUH��UHVSHFWLYHO\�
LQ�0LODQ��6LGQH\��7RURQWR��1DLUREL��6KDQJKDL���6XSSRVH��IRU�LQVWDQFH��WKH\�DUH
WDNLQJ�SDUW�LQ�GLIIHUHQW�GRJ�VKRZV���$IWHU�VRPH�SKRQH�FDOOV��-RKQ
�V�ZLIH�VD\V�

��� $OO�WKH�GRJV�DUH�ILQH�

1RZ��ZKDW�NHHSV�WKHVH�GRJV��WRJHWKHU���DV�D�SDUWLDO�EXW�XQLWDU\�GRPDLQ�RI
TXDQWLILFDWLRQ��LV�QHLWKHU�WKH�VSDWLDO�KRPRJHQHLW\�RI�WKH�VLWXDWLRQ��QRU�DQ\�RWKHU
LQWULQVLF�SURSHUW\�RI�WKH�ZRUOG��7KH�FRKHVLYH�IRUFH�RI�WKH�FRQWH[W�LV�GHWHUPLQHG
RQO\�E\�SUDJPDWLF�UHDVRQV��ZKHUH�LQWHQWLRQDOLW\�SOD\V�D�FHQWUDO�UROH�
7KH�FRQFOXVLRQ�LV�WKH�IROORZLQJ��)RUPDO�VHPDQWLFV�PXVW�H[KLELW�VWUXFWXUHV

ZKRVH�DUWLFXODWLRQ�LV��ILQH�JUDLQHG��HQRXJK�WR�PDNH�D�GLVWLQFWLRQ�EHWZHHQ�WKH
JLYHQ�XQLYHUVH�DQG�WKH�VHW�RI�FRXQWOHVV�SRVVLEOH�FRQWH[WV��6XFK�DQ�DUWLFXODWLRQ
PXVW�EH�DFFRXQWHG�IRU�LQ�WKH�UHFXUVLYH�WUXWK�FRQGLWLRQV�WKDW�WKH�VHPDQWLFDO
DQDO\VLV�DWWULEXWHV�WR�VHQWHQFHV�

���$CTG�EQPVGZVU�
$IWHU�D�VKRUW�UHIOHFWLRQ�RQ�WKHVH�SKHQRPHQD��WKH�UHDGHU�PLJKW�DUJXH�DV�IRO�

ORZV��6R�IDU��VR�JRRG��%XW��DIWHU�DOO��ZKDW�\RX�QHHG�LV�D�VRUW�RI�SDUDPHWUL]DWLRQ
RI�WKH�QRXQ�SKUDVHV��$QG�D�ZHOO�NQRZQ�GHYLFH�WR�JHW�WKLV�UHVXOW�LV�DOUHDG\�DYDLO�
DEOH�IRU�D�VSHFLILF�FDVH��.DSODQ
�V�FRQWH[WV�SURYLGH�WKH�SDUDPHWHUV�QHHGHG�WR
DFFRXQW�IRU�LQGH[LFDOV��,I�\RX�LQWURGXFH�RWKHU�NLQGV�RI�FRQWH[WV�WKH�UHVXOWLQJ
SLFWXUH�PLJKW�SURYH�PHVV\��KRZ�PDQ\�WKHRUHWLFDO�HQWLWLHV�DUH�UHTXLUHG"�6R��ZH
KDYH�WR�IDFH�WKH�IROORZLQJ�LVVXHV���L��LQ�ZKDW�VHQVH�LV�WKH�QRWLRQ�RI�FRQWH[W�ZH
DUH�H[DPLQLQJ�GLVWLQJXLVKDEOH�IURP�WKH�QRWLRQ�ZKLFK�LV�DOUHDG\�DYDLODEOH�LQ�WKH
DQDO\VLV�RI�LQGH[LFDOV"��LL��FRQYHUVHO\��LV�LW�SRVVLEOH�WR�DFFRPPRGDWH�LQGH[LFDOV
LQ�WKH�IUDPHZRUN�XQGHU�GLVFXVVLRQ"
,Q�.DSODQ
V�ORJLF�RI�GHPRQVWUDWLYHV��RU��PRUH�JHQHUDOO\��LQGH[LFDOV���FRQWH[WV

KDYH�D�YHU\�DXVWHUH�QDWXUH��7KH\�DUH�HOHJDQW�DQG�VLPSOH�GHYLFHV�ZKLFK�SURYLGH
WKH�SDUDPHWHUV�UHTXLUHG�E\�LQGH[LFDO�H[SUHVVLRQV��)RU�H[DPSOH��ZLWK�UHVSHFW�WR
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D�JLYHQ�XWWHUDQFH��D�FRQWH[W�VSHFLILHV�WKH�YDOXH�RI�WKH�SDUDPHWHU�$*(17��RI�WKH
XWWHUDQFH��LQ�RUGHU�WR�DVVLJQ�D�UHIHUHQW�WR�WKH�LQGH[LFDO�H[SUHVVLRQ�,��LW�VSHFLILHV
WKH�YDOXH�RI�WKH�SDUDPHWHU�7,0(�LQ�RUGHU�WR�DVVLJQ�D�UHIHUHQW�WR�WKH�LQGH[LFDO
H[SUHVVLRQ�QRZ��DQG�VR�RQ��)URP�WKLV�SRLQW�RI�YLHZ���FRQWH[W�LV�D�SDFNDJH�RI
ZKDWHYHU�SDUDPHWHUV�RQH�QHHGV�WR�GHWHUPLQH�WKH�UHIHUHQW�>���@�RI�WKH�GLUHFWO\
UHIHUHQWLDO�H[SUHVVLRQV�RI�WKH�ODQJXDJH���.DSODQ�������
)RUPDOO\�VSHDNLQJ��LQ�WKLV�ORJLF�RI�GHPRQVWUDWLYHV�FRQWH[WV�DUH�QHZ�WKHRUHWL�

FDO�HQWLWLHV�ZKLFK�DUH�DGGHG�WR�WKH�XVXDO�PDFKLQHU\�RI�PRGHO�WKHRUHWLFDO�VHPDQ�
WLFV�LQ�RUGHU�WR�DFFRXQW�IRU�LQGH[LFDOV��7KLV�DG�KRF�FKDUDFWHU�RI�FRQWH[WV�LV�MXVWL�
ILHG�E\�WKH�QDWXUH�RI�WKH�H[SUHVVLRQV�WKH�ORJLF�RI�GHPRQVWUDWLYHV�LV�DERXW�
�SXUH��LQGH[LFDOV��DV�,��KHUH��QRZ��HWF���DQG��WUXH��GHPRQVWUDWLYHV��WKDW���L��H��H[�
SUHVVLRQV�ZKRVH�UHIHUHQFH�LV�GHWHUPLQHG�E\�WKH�DVVRFLDWHG�GHPRQVWUDWLRQ�
%XW�LW�LV�QRW�FOHDU�KRZ�WKLV�PDFKLQHU\�ZRUNV�LI�RWKHU��OHVV��SXUH���H[SUHVVLRQV

DUH�WDNHQ�LQWR�DFFRXQW��)RU�H[DPSOH��ZH�DUH�QRW�VXUH�WKDW�WKH�PRVW�W\SLFDO��DQG
FRPPRQ��XVH�RI�GHPRQVWUDWLYHV�OLNH�WKDW�LV�FKDUDFWHULVHG�E\�LWV�DVVRFLDWLRQ�ZLWK
D�GHPRQVWUDWLRQ��ZKLFK�LV�DQ�HVVHQWLDO�LQJUHGLHQW�RI��WUXH��GHPRQVWUDWLYHV�LQ
.DSODQ
V�VHQVH��,Q�PRVW�FDVHV��GHPRQVWUDWLRQ�LV�QRW�HVVHQWLDO��DQG��LQ�IDFW��LV
FRPSOHWHO\�DEVHQW���IRU�WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�EXLOW�LQ�VRUWDO��ERRN��IRU�LQ�
VWDQFH��DQG�WKH�FRQWH[W�LV�VXIILFLHQW�WR�GHWHUPLQH�WKH�LQWHQGHG�UHIHUHQW��,I�\RX
VD\�7KLV�ERRN�LV�ERULQJ�\RX�DUH�OLNHO\�WR�XVH�QR�GHPRQVWUDWLRQ��VLQFH�WKH�VLWXDWLRQ
LQ�ZKLFK�WKH�XWWHUDQFH�WDNHV�SODFH�LV��XVXDOO\��GHILQLWH�HQRXJK�WR�VSHFLI\�ZKDW
WKH�UHOHYDQW�ERRN�LV��,Q�RXU�RSLQLRQ��LW�LV�HDVLHU�WR�FRQFHLYH�RI�XVHV�RI�GHPRQ�
VWUDWLYH�SKUDVHV�ZLWKRXW�DQ�DVVRFLDWHG�GHPRQVWUDWLRQ�WKDQ�WR�LPDJLQH�FDVHV�LQ
ZKLFK�WKH�EXLOW�LQ�VRUWDO�LV�ZKDW�LV�ODFNLQJ��$QG�WKH�UHDVRQ�LV�REYLRXV��DQ\�GHP�
RQVWUDWLRQ�LV�SRWHQWLDOO\�DPELJXRXV�ZLWKRXW�DQ�DVVRFLDWHG�VRUWDO�WHUP��6XSSRVH
\RX�VD\��7KDW�LV�H[SHQVLYH�SRLQWLQJ�WR�D�WDEOH��,I��IRU�LQVWDQFH��D�ERRN�LV�RQ�WKH�WD�
EOH��D�SRVVLEOH�ZD\�RI�UHDFWLQJ�WR�\RXU�XWWHUDQFH�PLJKW�EH��7KDW�ZKDW"�7KH�ERRN"
7KH�WDEOH"�$QG�WKH�VSHFLILFDWLRQ�RI�WKH�VXLWDEOH�VRUWDO�WHUP��ZKLFK�LV�DQ��H[�
SDQGHG��FRPPRQ�QRXQ��LQ�PRVW�FDVHV��ZLOO�VHWWOH�WKH�PDWWHU�

���(WTPKUJGF�EQPVGZVU�
%XW�WKLV�LV�QRW�WKH�SRLQW��:H�GR�QRW�KDYH�WR�GLVFXVV�KHUH�ZKHWKHU�WKH�PRVW

W\SLFDO�XVH�RI�GHPRQVWUDWLYHV�HQWDLOV�GHPRQVWUDWLRQ�UDWKHU�WKDQ�WKH�HVVHQWLDO
SUHVHQFH�RI�D�VRUWDO��:KDW�FRXQWV�LV�WKDW��LPSXUH��GHPRQVWUDWLYHV��L�H��SKUDVHV
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ZLWK�D�EXLOW�LQ�VRUWDO�VXFK�DV�WKLV�ERRN�RU�WKDW�DVKWUD\�RQ�WKH�WDEOH��DUH�YHU\�FRPPRQ
LQ�RUGLQDU\�GLVFRXUVH��1RZ��WR�DFFRXQW�IRU�WKH�ZD\�WKH\�DUH�XVHG��WKH�QRWLRQ�RI
FRQWH[W�DV�D��SDFNDJH��RI�SDUDPHWHUV�LV�QR�ORQJHU�VXIILFLHQW��:KDW�ZH�QHHG�LV
VRPHWKLQJ�ZLWK�D�PRUH�DUWLFXODWHG�VWUXFWXUH��ORFDO�VWDWHV�RI�DIIDLUV�LQ�ZKLFK�LQ�
GLYLGXDOV�KDYH�SURSHUWLHV��WR�DFFRXQW�IRU�WKH�SUHVHQFH�RI�WKH�VRUWDO�WHUP�LQ�WKH
QRXQ�SKUDVH�WKLV�%22.��DQG�UHODWLRQV��WR�DFFRXQW�IRU�WKH�SUHVHQFH�RI�WKH�UHOD�
WLRQDO�WHUP�LQ�WKH�QRXQ�SKUDVH�WKDW�DVKWUD\�21�WKH�WDEOH���VR�WKDW�LQGLYLGXDOV�DUH
LGHQWLILHG�WKDQNV�WR�WKRVH�SURSHUWLHV�DQG�UHODWLRQV�
,W�LV�LQVWUXFWLYH�WR�VHH�KRZ�D�FODVV�RI�H[SUHVVLRQV�UHODWHG�WR�LPSXUH�GHPRQ�

VWUDWLYHV�LV�WUHDWHG�LQ�.DSODQ
V�IUDPHZRUN��:KDW�ZH�KDYH�LQ�PLQG�LV�WKH�FODVV�RI
GHILQLWH�GHVFULSWLRQV�XVHG�LQ�D�GHPRQVWUDWLYH�PDQQHU��$V�LV�ZHOO�NQRZQ��.DSODQ
KDV�D�VSHFLDO�RSHUDWRU�WR�JHQHUDWH�WKHVH�H[SUHVVLRQV��JLYHQ�D�GHILQLWH�GHVFULSWLRQ
α��
GWKDW��α�
�LV�D�WHUP�ZKRVH�UHIHUHQW�LV�GHWHUPLQHG�ERWK�E\�WKH�GHPRQVWUDWLRQ
DQG�WKH�SURSHUW\�WKDW�WKH�GHVFULSWLRQ�H[SUHVVHV��0RUH�H[DFWO\��LJQRULQJ�KHUH�IRU
WKH�VDNH�RI�VLPSOLFLW\�VXFK�SDUDPHWHUV�DV�WLPH�DQG�DVVLJQDWLRQ��WKH�GHQRWDWLRQ
RI�D�GWKDW�WHUP�LV�JLYHQ�E\�WKH�FODXVH�

_GWKDW��α�_F�Z� �_α_F�F�Z�

ZKLFK�PHDQV��WKH�GHQRWDWLRQ�RI�
GWKDW��α)
�LQ�WKH�ZRUOG�Z�ZLWK�UHVSHFW�WR�WKH
FRQWH[W�F�LV�WKH�GHQRWDWLRQ�RI�WKH�GHVFULSWLRQ�α�LQ�WKH�ZRUOG�RI�WKH�FRQWH[W�F�
%XW�QRWLFH�WKDW�LQ�PRGHO�WKHRUHWLF�WHUPV�F�Z����WKH�ZRUOG�RI�WKH�FRQWH[W�F�
ZKLFK�PD\�QRW�FRLQFLGH�ZLWK�Z���LV�D�FRPSOHWH�RU�JOREDO�VWDWH�RI�DIIDLUV��VRPH�
WKLQJ�UHODWHG�WR�WKH�XVXDO�QRWLRQ�RI�PRGHO��DV�UHJDUGV�LWV��VL]H���$V�D�UHVXOW�ZH
UXQ��RQFH�PRUH��LQWR�WKH�SUREOHPV�RI�WKH�WUDGLWLRQDO�YLHZ��,Q�RUGHU�WR�SLFN�RXW
WKH�LQWHQGHG�GHQRWDWLRQ��ZH�DUH�WROG�WR�ORRN�QRW�DW�D�UHDVRQDEOH�VHJPHQW�RI�WKH
XQLYHUVH��EXW�DW�WKH�ZKROH�XQLYHUVH�LWVHOI��DOWKRXJK�VXFK�D�GHVFULSWLRQ�DV�
WKH
EDUNLQJ�GRJ
�KDV�QR�GHQRWDWLRQ�ZLWK�UHVSHFW�WR�D�ZRUOG�ZKHUH�WKHUH�DUH�FRXQW�
OHVV�EDUNLQJ�GRJV��&HUWDLQO\��QRWKLQJ�KHUH�SUHYHQWV�WKH�DGYRFDWHV�RI�WKLV�WKHRU\
RI�FRQWH[WV�IURP�LQWURGXFLQJ��SDUWLDO��ZRUOGV��RU��PRUH�H[DFWO\���SLHFHV��RI
ZRUOGV��WR�JHW�URXQG�WKLV�VLWXDWLRQ��%XW��LQ�WKLV�FDVH��D�QHZ�WKHRUHWLFDO�HQWLW\�LV
QHHGHG�EHVLGHV�FRQWH[WV��LQ�.DSODQ
V�VHQVH��DQG�VWDQGDUG�SRVVLEOH�ZRUOGV��DQG
WKLV�SURYHV�WKDW�WKH�QRWLRQ�RI�FRQWH[W�HODERUDWHG�E\�WKDW�WKHRU\�LV�RI�QR�XVH
ZKHQ�WKH�QRXQ�SKUDVH�DW�LVVXH�LV�QRW�DQ�LQGH[LFDO�RU�D��SXUH��GHPRQVWUDWLYH�
,V�WKHUH�DQ\�UHDVRQ�WR�NHHS�WKHVH�SUREOHPV�VHSDUDWH��E\�UHIHUULQJ�WR�D�QRWLRQ

RI�FRQWH[W�WKDW�DFFRXQWV�IRU�LQGH[LFDOV�DQG�UHODWHG�H[SUHVVLRQV��DQG�WR�DQRWKHU
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RQH�WKDW�DFFRXQWV�IRU�TXDQWLILHG�H[SUHVVLRQV��GHILQLWH�DQG�LQGHILQLWH�GHVFULS�
WLRQV��DQG�VR�RQ"�$IWHU�DOO��ERWK�FDVHV�KDYH�WR�GR�ZLWK�WKH�FRQWH[WXDO�QDWXUH�RI
ODQJXDJH�
,Q�WKH�SUHYLRXV�GLVFXVVLRQ��ZH�KDYH�UHPDUNHG�WKDW�FRQWH[WV��DV�WKH\�DUH�FRQ�

FHLYHG�RI�LQ�WKH�ORJLF�RI�GHPRQVWUDWLYHV��DUH�DG�KRF�GHYLFHV�ZKLFK�SURYLGH�WKH
SDUDPHWHUV�UHTXLUHG�E\�LQGH[LFDOV��7KH\�DUH�DGGHG�IURP�RXWVLGH��VR�WR�VSHDN��WR
XVXDO�ILUVW�RUGHU�PRGHOV��LJQRULQJ�KHUH�WKH�SRVVLEOH�ZRUOG�PDFKLQHU\�LPSRVHG
E\�RWKHU�LQWHQVLRQDO�QRWLRQV���%XW�LI�ZH�VFDQ�D�PRGHO��FRQFHLYHG�RI�DV�D�FRP�
SOHWH�VWDWH�RI�DIIDLUV��ZH�ILQG�RXW�WKDW�DOO�WKH�QHFHVVDU\�LQIRUPDWLRQ�LV�DOUHDG\
SUHVHQW�LQ�LW��7KH�SDUDPHWHUV�ZH�QHHG�LQ�RUGHU�WR�GHWHUPLQH�WKH�UHIHUHQWV�RI
VXFK�LQGH[LFDO�H[SUHVVLRQV�DV�KHUH��,��\RX��DUH�JLYHQ�E\�WKH�IDFW�WKDW��VRPHZKHUH�LQ
WKH�PRGHO��VRPHRQH�KDV�WKH�SURSHUW\�RI�VSHDNLQJ�WR�VRPHRQH�HOVH��$QG�WKLV�IDFW��EH�
FDXVH�RI�WKH�FRPSOHWHQHVV�RI�D�PRGHO�0��PXVW�EH�SDUW�RI�0�LWVHOI��ZH�MXVW�KDYH
WR�LVRODWH�LW�IURP�WKH�UHVW�E\�ORRNLQJ�DW�WKH�UHOHYDQW�VHJPHQW�RI�0��WKDW�ZH�VKDOO
FDOO�D�VXEPRGHO�RI�0���,I�ZH�FRQFHLYH�RI�FRQWH[WV�DV�PRGHO�WKHRUHWLF�FRQVWUXFWV
WKDW�ZH�JHW�E\�ORRNLQJ�DW�WKH�LQWHUQDO�VWUXFWXUH�RI�WKH�PRGHO��WKH�DG�KRF�FKDUDF�
WHU�ZH�KDYH�VSRNHQ�DERXW�GLVDSSHDUV��$V�D�UHVXOW��D�VLQJOH�QRWLRQ�RI�FRQWH[W�LV
UHTXLUHG�WR�DFFRXQW�IRU�LQGH[LFDOV�DQG�TXDQWLILHG�H[SUHVVLRQV��IRU�LQ�ERWK�FDVHV
ZH�PXVW�UHIHU�WR�D�ORFDO�VSHFLILFDWLRQ�RI�WKH�SURSHUWLHV�DQG�UHODWLRQV�FKDUDFWHU�
LVHG�E\�WKH�PRGHO��,W�LV�WKLV�VSHFLILFDWLRQ�ZKLFK�GHWHUPLQHV�ZKR�LV�WKH�VSHDNHU
GHQRWHG�E\�WKH�H[SUHVVLRQ�,��RU�ZKDW�GRJV�ZH�PXVW�WDNH�LQWR�DFFRXQW�ZKHQ�ZH
XWWHU�RU�LQWHUSUHW�VHQWHQFHV�ZLWK�QRXQ�SKUDVHV�VXFK�DV�DOO�WKH�GRJV�RU�WKH�EDUNLQJ
GRJ�
7KH�LGHD�LV�WKDW�WKH�GHQRWDWLRQ�RI�D��SXUH��LQGH[LFDO�VXFK�DV�,�LV�IL[HG�ZLWK

UHVSHFW�WR�D�FRQWH[W�F�FRQVLVWLQJ�RI�D�SDUWLFXODU�HYHQW�RI�VSHDNLQJ��ZLWK�DQ�DJHQW�
D�SDWLHQW��HWF����WKH�GHQRWDWLRQ�RI�DQ��LPSXUH��GHPRQVWUDWLYH�VXFK�DV�
WKDW�DVK�
WUD\�RQ�WKH�WDEOH
�LV�IL[HG�ZLWK�UHVSHFW�WR�D�SDUWLFXODU�VWDWH�RI�EHLQJ�RQ�WKH�WDEOH
�ZLWK�DQ�DJHQW��D�SDWLHQW��HWF��
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���5MGVEJ�QH�C�HQTOCNKUO�
,�ZLOO�FRQFOXGH�WKHVH�UHPDUNV�E\�WDNLQJ�XS�DQ�DSSURDFK�IRUPHUO\�GLVFXVVHG

IURP�D�GLIIHUHQW�VWDQGSRLQW���7KH�LGHD�LV�WR�HYDOXDWH�VHQWHQFHV��DQG�QRXQ
SKUDVHV��ZLWK�UHVSHFW�WR�ORFDO�XQLYHUVHV�RI�GLVFRXUVH��RU�FRQWH[WV��7R�PDNH�WKLV
LGHD�PRUH�SUHFLVH��VXSSRVH�ZH�KDYH�GHILQHG�WKH�QRWLRQ�RI�D�ILUVW�RUGHU�ODQJXDJH
/�DQG�WKH�DVVRFLDWHG�QRWLRQ�RI�D�PRGHO�0� ��'�,!��ZKHUH�'�LV�D�GRPDLQ�RI
HQWLWLHV�DQG�,�D�IXQFWLRQ�VXFK�WKDW�,�W�∈'�LI�W�LV�DQ�LQGLYLGXDO�FRQVWDQW�DQG
,�3Q�⊆'Q�LI�3Q�LV�D�SUHGLFDWH�OHWWHU��IRU�HYHU\�Q�����:H�GHILQH�D�VXEPRGHO�RI�0
DV�D�SDLU�µ �'�,µ!��VXFK�WKDW��IRU�DQ\�LQGLYLGXDO�FRQVWDQW�W��,µ�W� ,�W��DQG��IRU
DQ\�SUHGLFDWH�OHWWHU�3Q��,µ�3

Q� �;�<!��ZKHUH�;⊆,�3Q���<⊆'Q\,�3Q� �WKDW�LV��<
LV�D�VXEVHW�RI�WKH�FRPSOHPHQW�RI�,�3Q���WKHUHIRUH�;∩< ¡�DQG�;∪<⊆'Q���LI
'Q•;∪<�IRU�VRPH�SUHGLFDWH�3Q�VXFK�WKDW�,µ�3

Q� �;�<!��µ�ZLOO�EH�VDLG�WR�EH�D
SURSHU�VXEPRGHO�RI�0���;�DQG�<�ZLOO�EH�GHVLJQDWHG�UHVSHFWLYHO\�E\�
,µ

��3Q�
��WKH
�H[WHQVLRQ��RI�3Q�LQ�µ��DQG�
,µ

��3Q�
��WKH��FRXQWHUH[WHQVLRQ��RI�3Q�LQ�µ���/HW
0�EH�WKH�VHW�RI�WKH�VXEPRGHOV�RI�0�DQG���WKH�UHODWLRQ�RQ�0�VXFK�WKDW�µ�ν
LII��IRU�DQ\�3Q��,µ

��3Q�⊆,ν
��3Q� DQG�,µ

��3Q�⊆,ν
��3Q�.�,Q�YLHZ�RI�RWKHU�DSSOLFD�

WLRQV��LW�VKRXOG�EH�QRWLFHG�WKDW���LV�D�SDUWLDO�RUGHU�ZLWK�D�OHDVW�HOHPHQW��ZKLFK�LV
WKH�VXEPRGHO�ZKHUH�ERWK�WKH�H[WHQVLRQ�DQG�WKH�FRXQWHUH[WHQVLRQ�RI�HYHU\
SUHGLFDWH�OHWWHU�DUH�HPSW\��DQG�D�JUHDWHVW�RQH��ZKHUH��IRU�HYHU\�SUHGLFDWH�OHWWHU�
LWV�H[WHQVLRQ�DQG�LWV�FRXQWHUH[WHQVLRQ�FRYHU�WKH�HQWLUH�GRPDLQ��7KLV�VXEPRGHO
LV�0�LWVHOI��LW�FDQ�EH�VHHQ�DV�WKH�FRQWH[W�WKDW�XQUHVWULFWHG�QRXQ�SKUDVHV�UHIHU�WR�
,Q�WKH�SUHYLRXV�GLVFXVVLRQ�DERXW�FRQWH[WV��,�VWUHVVHG�WKDW�WKH\�DUH�UHTXLUHG�WR

TXDOLI\�VRPH�HQWLWLHV�RI�WKH�GRPDLQ�ZLWK�UHVSHFW�WR�VRPH�SURSHUWLHV�DQG�UHOD�
WLRQV��7KLV�LV�H[DFWO\�ZKDW�D�VXEPRGHO�GRHV��VLQFH�LW�DOORZV�DQ�LQWHUSUHWDWLRQ�RI
WKH�SUHGLFDWHV�WKDW�GRHV�QRW�QHFHVVDULO\�FRYHU�WKH�HQWLUH�XQLYHUVH�EXW�RQO\�D�SDUW
RI�LW��)XUWKHUPRUH��VXEPRGHOV�DUH�DEVWUDFW�HQRXJK�WR�FDSWXUH��IRU�H[DPSOH��WKH
VLWXDWLRQ�GHVFULEHG�LQ�WKH�FDVH�RI������WKDW�LV�$OO�WKH�GRJV�DUH�ILQH��ZKHUH�WKHUH�LV�QR
SK\VLFDO�RU��UHDOLVWLF��VWDWH�RI�DIIDLUV�NHHSLQJ�WKH�LQWHQGHG�GRJV�WRJHWKHU��7R
DFFRXQW�IRU�WKLV�VLWXDWLRQ�ZH�KDYH�VLPSO\�WR�UHIHU�WR�WKH�VXEPRGHO�LQ�ZKLFK�WKH

��6HH�%RQRPL���������ZKHUH�HDFK�TXDQWLILHU�LQ�D�VHQWHQFH�FDQ�UHIHU�WR�D�SDUWLFXODU�FRQWH[W�RI�GLV�
FRXUVH��8QIRUWXQDWHO\��WKLV�SRLQW�ZDV�REVFXUHG�E\�WKH�DGRSWLRQ�RI�D�FRPSOH[�PRGDO�ODQJXDJH��$
PRUH�DFFXUDWH�SUHVHQWDWLRQ�RI�WKH�QRWLRQ�RI�VXEPRGHO�FDQ�EH�IRXQG�LQ�%RQRPL��������
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LQWHUSUHWDWLRQ�RI�WKH�SUHGLFDWH�GRJ�JLYHV�D�GHILQLWH�YDOXH�RQO\�LQ�WKH�FDVH�RI�WKH
ILYH�SHWV�DW�LVVXH��OHDYLQJ�WKH�UHVW�LQGHILQLWH�
7KXV��JLYHQ�D�PRGHO�0��D�FRQWH[W�FDQ�EH�VHHQ�DV�D�VXEPRGHO�RI�0��L��H��DV�DQ

HOHPHQW�LQ�0��VR�WKDW�WKH�LQWHUSUHWDWLRQ�RI�WKH�ODQJXDJH�ZLOO�QRW�FRQVLVW�RI�WKH
VLPSOH�PRGHO�0��EXW�RI�WKH�SDLU�0
� ��0�0!��L��H��D�PRGHO�LQ�DVVRFLDWLRQ�ZLWK
WKH�VHW�RI�LWV�VXEPRGHOV��:LWKRXW�JRLQJ�LQWR�GHWDLOV��WKH�LGHD�LV�WKDW�QRXQ
SKUDVHV�FRPH�ZLWK�D�YDULDEOH�IRU�FRQWH[WV�DQG�WKDW�WKH\�JHW�WKHLU�IXOO�LQWHUSUHWD�
WLRQ�ZKHQ�WKLV�YDULDEOH�LV�DVVRFLDWHG�ZLWK�D�GHILQLWH�YDOXH��WKDW�LV�ZKHQ�D�FRQWH[W
LV�VHOHFWHG��7R�LOOXVWUDWH�WKLV�SRLQW��OHW�XV�WUHDW�WKH�QRXQ�SKUDVHV�RI�WKH�SUHYLRXV
H[DPSOHV�DV�JHQHUDOLVHG�TXDQWLILHUV��7KH�RQO\�GLIIHUHQFH�LV�WKDW�D�GHWHUPLQHU�OLNH
DOO�RU�WKH�GRHV�QRW�DSSO\�WR�D�VLPSOH�FRPPRQ�QRXQ�&1��EXW�WR�DQ�LQGH[HG
FRPPRQ�QRXQ�&1µ��ZKHUH�µ LV�D�YDULDEOH�IRU�FRQWH[WV��)RU�LQVWDQFH��LQ�WKH
FDVH�RI������UHSHDWHG�KHUH�

��� 7KH�OLQJXLVW�NLVVHG�D�OLQJXLVW

WKH�GHQRWDWLRQ�RI�WKH�GHILQLWH�GHVFULSWLRQ�WKH�OLQJXLVW��LQ�WKH�PRGHO�0���ZLWK�UH�
VSHFW�WR�DQ�DVVLJQDWLRQ�F�ZKLFK�JLYHV�D�YDOXH�WR�WKH�FRQWH[WXDO�YDULDEOHV��LV�WKH
IROORZLQJ�

_WKH�OLQJXLVW µ_0�F� �^;��∃\>^\`� �,F�µ�
��OLQJXLVW��	�^\`⊆;@`�

7KDW�LV��RQFH�ZH�KDYH�VHOHFWHG�D�FRQWH[W�F�µ���WKH�GHQRWDWLRQ�RI�WKH�GHILQLWH
GHVFULSWLRQ�WKH�OLQJXLVW�ZLWK�UHVSHFW�WR�F�µ��LV�WKH�VHW�RI�VHWV�WKDW�LQFOXGH�WKH�VLQ�
JOHWRQ�RI�WKH�RQO\�LQGLYLGXDO��LI�DQ\��ZKLFK�LV�LQ�WKH�H[WHQVLRQ�RI�WKH�SUHGLFDWH
OLQJXLVW�LQ�WKDW�FRQWH[W��$QG�D�VHQWHQFH�RI�WKH�W\SH�7KH�OLQJXLVW�LV�3�LV�WUXH�LII�WKH
VHW�RI�WKLQJV�WKDW�DUH�3�EHORQJV�WR�WKLV�VHW�RI�VHWV���7R�VLPSOLI\�WKLQJV��,�KDYH
DGRSWHG�D�QRQ�SUHVXSSRVLWLRQDO�WUHDWPHQW�RI�GHILQLWH�GHVFULSWLRQV��%XW�WKLV
SRLQW�LV�QRW�HVVHQWLDO�WR�RXU�GLVFXVVLRQ���$V�IRU������WKH�WUXWK�FRQGLWLRQV�ZH�RE�
WDLQ�FDQ�EH�SDUDSKUDVHG�DV�IROORZV�

_WKH�OLQJXLVW µ�NLVVHG�D�OLQJXLVW ν_0�F� ���LII�WKHUH�LV�DQ�LQGLYLGXDO�[
ZKLFK�LV�WKH�RQO\�OLQJXLVW�LQ�WKH�FRQWH[W�F�µ��DQG�DQ�LQGLYLGXDO�\
ZKLFK�LV�D�OLQJXLVW�LQ�WKH�FRQWH[W�F�ν��VXFK�WKDW�[�NLVVHG�\�
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$V�GHVLUHG������WXUQV�RXW�WR�EH�VDWLVILDEOH��IRU�F�µ��DQG�F�ν��FDQ�EH�GLIIHUHQW
FRQWH[WV��,Q�WKH�IRUPHU�FRQWH[W�RQO\�RQH�LQGLYLGXDO�LV�D�OLQJXLVW��SUHVXPDEO\�LW
LV�WKH�SHUVRQ�ZH�KDYH�LQ�PLQG�ZKHQ�ZH�UHIHU�WR�RXU�GHSDUWPHQW��ZKHUH�WKHUH�LV
H[DFWO\�RQH�OLQJXLVW���EXW�LQ�WKH�ODWWHU�VHYHUDO�LQGLYLGXDOV�FDQ�EH�OLQJXLVWV��IRU�LW�LV
D�GLIIHUHQW�FRQWH[W��H��J��WKH�HQWLUH�XQLYHUVLW\��
,�KDYH�DOUHDG\�PHQWLRQHG�WKH�SRVVLELOLW\�RI�D�XQLILHG�WUHDWPHQW�RI�FRQWH[WX�

DOO\�UHVWULFWHG�TXDQWLILHUV�DQG�LQGH[LFDOV�VXFK�DV�,��\RX��HWF��7KLV�FDQ�EH�GRQH�LI
ZH�NHHS�LQ�PLQG�WKDW�ZKDW�LV�UHOHYDQW�WR�WKH�ODWWHU�FODVV�RI�H[SUHVVLRQV�LV�MXVW�D
SDUWLFXODU�NLQG�RI�FRQWH[W��WKRVH�WKDW�VSHFLI\�ZKR�LV�WKH�VSHDNHU��WKH�DGGUHVVHH�
HWF���RI�DQ�XWWHUDQFH��L��H��D�EXQGOH�RI�SURSHUWLHV�DQG�UHODWLRQV�FKDUDFWHULVLQJ�D
OLQJXLVWLF�VLWXDWLRQ��)RU�LQVWDQFH��LQ�WKH�FDVH�RI�WKH�SURQRXQ�,��LWV�GHQRWDWLRQ
PLJKW�EH�GHVFULEHG�DV�IROORZV�

_,_0�F� �^;��∃\>^\`� �,F�µ�
��VSHDNHU��	�^\`⊆;@`�

,Q�RWKHU�ZRUGV��DVVXPLQJ�WKDW�F�µ��LV�WKH�XWWHUDQFH�FRQWH[W��WKH�GHQRWDWLRQ
RI�,�LV�WKH�VHW�RI�SUHGLFDWHV�VDWLVILHG�E\�WKH�LQGLYLGXDO�ZKR�LV�WKH�VSHDNHU�LQ�WKDW
FRQWH[W��VR�WKDW�WKH�LQGH[LFDO�QDWXUH�RI�WKH�WHUP�LV�SUHVHUYHG���7KLV�LV�WDQWD�
PRXQW�WR�VD\LQJ�WKDW�WKH�HVVHQWLDO�FRQWULEXWLRQ�RI�DQ�LQGH[LFDO�SURQRXQ�VXFK�DV
,�LV�WR�IL[�WKH�SDUDPHWHU�$*(17��ZLWK�UHVSHFW�WR�WKH�XWWHUDQFH�FRQWH[W��UH�
TXLUHG�WR�GHWHUPLQH�WKH�LQWHQGHG�UHIHUHQW�

���#RRGPFKZ��+PVGPUKQPCNKV[�CPF�FG�TG
TGCFKPIU�

:H�KDYH�MXVW�VHHQ�WKDW�LQGLFHV�DUH�DQ�DSSURSULDWH�GHYLFH�WR�DFFRXQW�IRU�WKH
YDULDELOLW\�RI�GRPDLQV��,Q�ZKDW�IROORZV��,�ZLOO�WU\�WR�VKRZ�WKDW�WKLV�DSSURDFK�FDQ
EH�JHQHUDOLVHG��DQG�WKDW�RWKHU�LQWHUHVWLQJ�SKHQRPHQD�FDQ�EH�SURSHUO\�DQDO\VHG
E\�DGRSWLQJ�DQ�LQGH[HG�VHPDQWLF�PHWDODQJXDJH��%\�UHIHUULQJ�WR�WKUHH�GLIIHUHQW
W\SHV�RI�LQWHQVLRQDO�FRQWH[WV��ZH�VKDOO�VHH�WKDW�XVLQJ�IL[HG�LQGLFHV�PDNHV�WKH
H[SRUWDWLRQ�RI�WKH�UHOHYDQW�H[SUHVVLRQ�GLVSHQVDEOH�LQ�WKH�DQDO\VLV�RI�WKH�GH�UH
LQWHUSUHWDWLRQ�

�D� 3URSRVLWLRQDO�DWWLWXGHV
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7KH�SXUSRVH�RI�WKH�H[DPSOH�,�DP�DERXW�WR�GLVFXVV�LV�WR�VKRZ�WKDW�WKH�DPEL�
JXLW\�EHWZHHQ�WKH�GH�UH�DQG�WKH�GH�GLFWR�UHDGLQJV�LV�D�YHU\�JHQHUDO�SKHQRPHQRQ
ZKLFK�GRHV�QRW�FRQFHUQ�RQO\�QRXQ�SKUDVHV��EXW��LQ�WKLV�VSHFLILF�FDVH��D�FRPPRQ
QRXQ��7KLV�PHDQV��LQ�SDUWLFXODU��WKDW�WKH�GH�UH�UHDGLQJ�FDQQRW�EH�UHVWULFWHG�WR
WKH�VLWXDWLRQV�ZKHUH�WKH��REMHFW��RI�D�EHOLHI��D�GHVLUH��D�WKRXJKW��HWF���LV�DQ�LQGL�
YLGXDO�DQG�PXVW�EH�H[WHQGHG�WR�WKH�FDVHV�LQ�ZKLFK�WKLV��REMHFW��LV�UHSUHVHQWHG
E\�D�VHW�RU�D�SURSHUW\��7KH�H[DPSOH�LV�WKH�IROORZLQJ�
�7KH�ORFDO�VRFFHU�WHDP�LQFOXGHV�ILIWHHQ�SOD\HUV��2QH�HYHQLQJ��DIWHU�D�PDWFK�

WKH\�JR�WR�D�UHVWDXUDQW�DQG�VLW�GRZQ�DW�D�WDEOH�QHDU�/HR�DQG�KLV�IULHQG�7HR�
7KH\�DUH�WKH�RQO\�FXVWRPHUV�WKDW�HYHQLQJ��6R��ZKHQ�/HR�JRHV�RXW�RI�WKH�UHVWDX�
UDQW�DQG�QRWLFHV�D�GRJ�ZDLWLQJ�RXWVLGH��KH�WKLQNV�WKDW�WKH�SHW�EHORQJV�WR�VRPH�
RQH�LQ�WKH�JURXS�KH�KDV�MXVW�VHHQ�DQG�H[SUHVVHV�WKLV�FRQYLFWLRQ�WR�KLV�IULHQG�
�$FWXDOO\��WKH�GRJ�EHORQJV�WR�(UQLH��WKH�FRRN���1RZ��7HR��ZKR��XQOLNH�/HR�
NQRZV�WKDW�WKH�RWKHU�FXVWRPHUV�DW�WKH�UHVWDXUDQW�DUH�WKH�VRFFHU�SOD\HUV��UHSRUWV
WKH�VLWXDWLRQ�LQ�WKH�IROORZLQJ�WHUPV�

���� /HR�EHOLHYHV�WKDW�D�VRFFHU�SOD\HU�>LQ�WKH�ORFDO�WHDP@�KDV�D�GRJ�

7KH�SUREOHP�LV�KRZ�WR�DFFRXQW�IRU������LQ�IRUPDO�WHUPV����%RQRPL��������
,W�VKRXOG�EH�QRWHG�WKDW�QHLWKHU�ORJLFDO�IRUP�WKDW�FXUUHQW�LQWHQVLRQDO�WUHDW�

PHQWV�DVVLJQ�WR�VWDWHPHQWV�VXFK�DV������LV�RI�XVH�LQ�WKLV�FDVH��,Q�IDFW�WKH�XVXDO
UHSUHVHQWDWLRQ�IRU�WKH�GH�UH�UHDGLQJ��L��H�

���� ∃[>6RFFHUB3OD\HU�[��∧�/HR�EHOLHYHV��+DVBDBGRJ�[��@

LV�IDOVH�LQ�WKH�JLYHQ�FLUFXPVWDQFHV��EHFDXVH�/HR
V�EHOLHI�LV�QRW�DERXW�DQ\�SDUWLFXODU
SHUVRQ���+H�MXVW�EHOLHYHV�WKDW�RQH�RI�WKH�FOLHQWV�KDV�D�GRJ���$QG�LW�LV�REYLRXV
WKDW�WKH�XVXDO�UHSUHVHQWDWLRQ�IRU�WKH�GH�GLFWR�UHDGLQJ��L��H�

���� /HR�EHOLHYHV��∃[>6RFFHUB3OD\HU�[��∧�+DVBDBGRJ�[�@�

LV�DOVR�IDOVH���5HFDOO�WKDW�/HR�GRHV�QRW�NQRZ�WKDW�WKH�SHUVRQV�KH�KDV�MXVW�VHHQ
DUH�WKH�SOD\HUV�LQ�WKH�ORFDO�VRFFHU�WHDP��
7R�VXP�XS��WKH�DSSURSULDWH��DQG�WUXH��UHDGLQJ�RI������LQ�WKLV�VLWXDWLRQ�LV�WKH

GH�UH�RQH��EXW�QRW�LQ�WKH�IRUP�H[SUHVVHG�E\�������ZKLFK�LQYROYHV�D�SDUWLFXODU�LQ�
GLYLGXDO��,Q�WKH�FDVH�RI������WKH��REMHFW��RI�WKLV�GH�UH�DWWLWXGH�LV�D�SURSHUW\�RU�D
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VHW�RI�LQGLYLGXDOV��ZKLFK�LV�GHVFULEHG�IURP�WKH�UHSRUWHU
V�SRLQW�RI�YLHZ��$F�
FRUGLQJ�WR�WKLV�LQWHUSUHWDWLRQ�������LV�HTXLYDOHQW�WR�WKH�VWDWHPHQW�

���� 7KH�VHW�RI�WKH�VRFFHU�SOD\HUV�LV�VXFK�WKDW�/HR�EHOLHYHV�WKDW�RQH�RI
WKHP�KDV�D�GRJ

ZKRVH�IRUPDO�UHSUHVHQWDWLRQ��WKDQNV�WR�WKH�H[SRUWDWLRQ�RI�WKH�SUHGLFDWH��ZRXOG
EH�WKH�IROORZLQJ�

���� λ3>/HR�EHOLHYHV��∃[>3�[��∧�+DVBDBGRJ�[�@�@�λ[>6RFFHUB3OD\HU��[�@��

:KDW�LV�LQWHUHVWLQJ��LQ�FRQQHFWLRQ�ZLWK�WKH�PDLQ�WRSLF�RI�WKH�SUHVHQW�SDSHU�
LV�WKH�IDFW�WKDW�WKH�HIIHFW�HQVXUHG�E\�WKH�H[SRUWDWLRQ�RI�WKH�SUHGLFDWH�VRFFHU�SOD\HU
LQ������FDQ�DOVR�EH�REWDLQHG�E\�DVVRFLDWLQJ�WKDW�SUHGLFDWH�WR�D�IL[HG�LQGH[��7R
VHH�WKLV��VXSSRVH�WKDW�SURSRVLWLRQV�DUH�UHSUHVHQWHG��DV�XVXDO��DV�VHWV�RI�SRVVLEOH
ZRUOGV��7KHQ��LQ�DQ�LQGH[HG�ODQJXDJH��WKH�PHDQLQJ�H[SUHVVHG�E\������FDQ�EH
H[SUHVVHG�E\�WKH�IROORZLQJ�IRUPXOD�

���� EHOLHYHV��/HR��λZ∃[>6RFFHUB3OD\HUU�[��∧�+DVBDBGRJZ�[�@�

ZKHUH�U�LV�WKH�UHDO�ZRUOG��RU��PRUH�H[DFWO\��WKH�FRQWH[W�UHSUHVHQWHG�E\�WKH�UHV�
WDXUDQW�VFHQDULR���:KDW������PHDQV�LV�WKDW�/HR�KDV�D�GH�UH�EHOLHI�DERXW�D�SDU�
WLFXODU�VHW�RI�LQGLYLGXDOV��LGHQWLILHG�RQFH�DQG�IRU�DOO�E\�WKH�JLYHQ�FRQWH[W��ZKLFK
GRHV�QRW�FKDQJH�IURP�ZRUOG�WR�ZRUOG��7KH�EHOLHI�LV��RI�FRXUVH��WKDW�VRPHRQH�LQ
WKLV�VHW�KDV�D�GRJ��:KDW�LV�FUXFLDO��LQ�VXFK�D�UHFRQVWUXFWLRQ��LV�WKH�IDFW�WKDW�LQ�WKH
GLIIHUHQW�ZRUOGV�FRPSDWLEOH�ZLWK�/HR
V�EHOLHIV�WKH�VDPH�VHW�RI�LQGLYLGXDOV�LV�LQ�
YROYHG��7KLV�FDQ�HDVLO\�EH�VHHQ�LI������LV�FRPSDUHG�ZLWK�WKH�ORJLFDO�IRUP�FRUUH�
VSRQGLQJ�WR�WKH�GH�GLFWR�UHDGLQJ�RI������

���� EHOLHYHV��/HR��λZ∃[>6RFFHUB3OD\HUZ�[��∧�+DVBDBGRJZ�[�@�

ZKHUH�ZH�FDQ�KDYH�GLIIHUHQW�VHWV�RI�VRFFHU�SOD\HUV�LQ�GLIIHUHQW�ZRUOGV���1RWLFH
WKDW������LV�IDOVH�LQ�WKH�JLYHQ�VLWXDWLRQ��DV�H[SHFWHG�LQ�WKH�FDVH�RI�WKH�GH�GLFWR
UHDGLQJ�RI�������

�E� 7HQVH
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/HW�XV�FRQVLGHU�D�PRUH�IDPLOLDU�FDVH��LQ�ZKLFK�H[SRUWDWLRQ�LQYROYHV�D�QRXQ
SKUDVH��7KH�LQWHQVLRQDO�FRQWH[W�LV�UHSUHVHQWHG��WKLV�WLPH��E\�WHQVH��$�VHQWHQFH
VXFK�DV�

���� /HR�PHW�WKH�3UHVLGHQW�RI�%XUXQGL

KDV�WZR�UHDGLQJV��FRUUHVSRQGLQJ�WR�WKH�IROORZLQJ�ORJLFDO�IRUPV��
3
�LV�3ULRU
V
3DVW�RSHUDWRU��

���� 3>PHHW�/HR��ι[>3UHVLGHQWBRIB%XUXQGL�[�@�@
���� λ[3>PHHW�/HR��[�@��ι[>3UHVLGHQWBRIB%XUXQGL�[�@��

2QFH�PRUH��WKH�FUXFLDO�GLIIHUHQFH�LV�UHSUHVHQWHG�E\�H[SRUWDWLRQ��%XW�WKH�GLV�
WLQFW�PHDQLQJV�H[SUHVVHG�E\������DQG������FDQ�DOVR�EH�H[SUHVVHG�E\�XVLQJ�LQGL�
FHV�WR�UHIHU�WR�WLPH�LQWHUYDOV��Q�LV�DQ�LQGH[�IRU�WKH�SUHVHQW�WLPH��

�����∃W>W�QRZ�∧�PHHWW�/HR��ι[�3UHVLGHQWBRIB%XUXQGLW�[��@
�����∃W>W�QRZ�∧�PHHWW�/HR��ι[�3UHVLGHQWBRIB%XUXQGLQ�[��@�

�����VD\V�WKDW�WKHUH�LV�D�SDVW�WLPH�W�DW�ZKLFK�/HR�PHHWV�WKH�SHUVRQ�ZKR�LV�WKH
3UHVLGHQW�RI�%XUXQGL�DW�W�������PHDQV�WKDW�WKHUH�LV�D�SDVW�WLPH�W�DW�ZKLFK�/HR
PHHWV�WKH�SHUVRQ�ZKR�LV�FXUUHQWO\�WKH�3UHVLGHQW�RI�%XUXQGL�

�F��$VSHFW

,Q�ODQJXDJHV�VXFK�DV�,WDOLDQ��DVSHFW�LV�DQ�LPSRUWDQW�LQWHQVLRQDO�SKHQRPHQRQ�
&RQVLGHU�IRU�LQVWDQFH�WKH�IROORZLQJ�VHQWHQFH��LQ�ZKLFK�WKH�LPSHUIHFWLYH�IRUP
�XQOLNH�WKH�SHUIHFWLYH�RQH��PXVW�EH�LQWHUSUHWHG�LQ�WHUPV�RI�XQLYHUVDO��RU
´JHQHULFµ��TXDQWLILFDWLRQ�RYHU�HYHQWV�RU�LQWHUYDOV�

���� 4XDQGR�/HR�IDFHYD�XQ�GLVFRUVR��LO�GHFDQR�VL�FRPSOLPHQWDYD�FRQ�OXL
>:KHQ�/HR�PDNH��SDVW��LPS���D�VSHHFK��WKH�GHDQ�FRQJUDWXODWH��SDVW�
LPS���KLP� �:KHQHYHU�/HR�PDGH�D�VSHHFK��WKH�GHDQ�FRQJUDWXODWHG
KLP@�

,I��DV�EHIRUH��LQGLFHV�UHIHU�WR�WLPHV��WKH�DPELJXLW\�RI�WKLV�VHQWHQFH�FDQ�EH
HDVLO\�DFFRXQWHG�IRU�E\�WZR�GLIIHUHQW�ORJLFDO�IRUPV�



$QGUHD�%RQRPL

,QGLFHV�DQG�FRQWH[WV�RI�GLVFRXUVH���

���� ∀W>W�QRZ�∧�PDNHBDBVSHHFKW�/HR��→�&RQJUDWXODWHW�ι[>'HDQW�[�@�
/HR�]

���� ∀W>W�QRZ�∧�PDNHBDBVSHHFKW�/HR��→�&RQJUDWXODWHW�ι[>'HDQQ�[�@�
/HR�].

7KH�SURSRVLWLRQ�H[SUHVVHG�E\������LV�WKDW��DW�DQ\�SDVW�LQWHUYDO�W�DW�ZKLFK�/HR
PDNHV�D�VSHHFK��/HR�LV�FRQJUDWXODWHG�E\�WKH�SHUVRQ�ZKR�LV�WKH�GHDQ�DW�W��ZKLOVW
�����FDQ�EH�SDUDSKUDVHG�E\�VD\LQJ�WKDW�WKH�SHUVRQ�ZKR�LV�FXUUHQWO\�WKH�GHDQ
FRQJUDWXODWHG�/HR�ZKHQHYHU�KH�PDGH�D�VSHHFK�
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4GHGTGPEGU

%DU�+LOOHO��<�����������,QGH[LFDO�([SUHVVLRQV���0LQG�������SS����������
%RQRPL��$�����������8QLYHUVL�GL�GLVFRUVR��)HOWULQHOOL��0LODQR�
%RQRPL��$�����������3HUVLVWHQW�7UXWKV���,QWHOOHFWLFD����������SS���������
%RQRPL��$�����������7UDQVSDUHQF\�DQG�6SHFLILFLW\�LQ�,QWHQWLRQDO�&RQWH[WV��LQ�/HRQDUGL�
3���DQG�6DQWDPEURJLR�0���HGV����2Q�4XLQH��&DPEULGJH�8��3���&DPEULGJH�

.DSODQ��'�����������2Q�WKH�/RJLF�RI�'HPRQVWUDWLYHV���-RXUQDO�RI�3KLORVRSKLFDO
/RJLF������SS��������

.XURGD��6�����������,QGH[HG�3UHGLFDWH�&DOFXOXV���-RXUQDO�RI�6HPDQWLFV������SS�����
���

5HFDQDWL��)�����������'RPDLQV�RI�'LVFRXUVH���/LQJXLVWLFV�DQG�3KLORVRSK\�������SS�
��������


