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$EVWUDFW

&R�RFFXUUHQFH� UHVWULFWLRQV� RQ� ZRUG�LQLWLDO� FRQVRQDQW� FOXVWHUV� DUH� WUD�

GLWLRQDOO\�YLHZHG�DV�D�FRQVHTXHQFH�RI�WKH�UHODWLYH�VRQRULW\�RI�ERWK�PHP�

EHUV�RI� WKH�FOXVWHU�� ,Q� WKH� ILUVW�SDUW�RI� WKLV�SDSHU�� ,� DLP� WR� VKRZ� WKDW� WKH

UHDVRQLQJ� XQGHUO\LQJ� WKLV� DSSURDFK� LV� FLUFXODU�� 7KH� REVHUYDWLRQ� WKDW

VRQRULW\�GRHV�LQFUHDVH�LQ�ZRUG�LQLWLDO�FOXVWHUV�LV�UHODEHOOHG�H[SODQDWLRQ

LQ� VD\LQJ� WKDW� VRQRULW\�PXVW� LQFUHDVH��6LQFH� WKH�FUXFLDO�SDUW�RI� WKLV� FLU�

FXODU�DUJXPHQWDWLRQ�LV�H[SUHVVHG�E\�D�FRQVWUDLQW��oVRQRULW\�PXVW�LQFUHDVH

ZLWKLQ� ZRUG�LQLWLDO� FOXVWHUVp��� ,� DGGUHVV� WKH� PRUH� JHQHUDO� LVVXH� RI� FRQ�

VWUDLQWV�LQ�OLQJXLVWLF�WKHRU\��$SDUW�IURP�EHLQJ�FLUFXODU��WKH�DSSURDFK�EDVHG

RQ�VRQRULW\�FRQVWUDLQWV�LV�QRW�H[SODQDWRU\��LW�FRXOG�MXVW�DV�ZHOO�DFFRXQW�IRU

WKH�UHYHUVH�SKHQRPHQRORJ\��,QGHHG��LI�ZRUG�LQLWLDO�FOXVWHUV�ZHUH�DOZD\V�RI

GHFUHDVLQJ� VRQRULW\�� WKH� FRQVWUDLQW� ZRXOG� VLPSO\� VD\� �VRQRULW\� PXVW

GHFUHDVH�ZLWKLQ�ZRUG�LQLWLDO�FOXVWHUV���,I�LW�LV�DVVXPHG�WKDW�WKH�ZRUOG�LV�DV�LW

LV� IRU�SUHFLVH� UHDVRQV�DQG�QRW� VLPSO\�E\� FKDQFH�� VFLHQWLILF� LQYHVWLJDWLRQ

FDQ�KRSH�WR�GLVFRYHU�WKRVH�UHDVRQV�DQG�WKHLU�HIIHFWV��,W�IROORZV�WKDW�WKHR�

ULHV�VKRXOG�EH�XQDEOH�WR�GHDO�ZLWK�WKH�UHYHUVH�SKHQRPHQRORJ\�LI�LW�LV�QHYHU

DWWHVWHG��$FWXDOO\��DQ� LPSRUWDQW� IHDWXUH�RI�WKHRULHV� LV� WR�SUHGLFW� WKH�QRQ�

H[LVWHQFH�RI�REMHFWV�WKDW�GR�QRW�RFFXU�

,Q� WKH�VHFRQG�SDUW�RI� WKH�SDSHU�� ,�SURSRVH�D�FRQVWUDLQW�IUHH�DSSURDFK

ZKHUH� UHVWULFWLRQV�RQ�ZRUG�LQLWLDO� FOXVWHUV� IROORZ� IURP� WKH� LQWHUDFWLRQ� RI

PRUH� JHQHUDO� SULQFLSOHV�� HVSHFLDOO\� *RYHUQPHQW� /LFHQVLQJ� �&KDUHWWH�

������� VHJPHQWDO� FRPSOH[LW\� �+DUULV�� ������ DQG� D� VWULFW� &9&9� V\OODEOH�

VWUXFWXUH� �/RZHQVWDPP���������$� WKHRU\�RI� FRQVRQDQWDO� LQWHUDFWLRQ�EXLOW

RQ�WKH�PHQWLRQHG�SULQFLSOHV�LV�SUHVHQWHG��7KLV�WKHRU\�LV�VKRZQ�WR�DFFRXQW

IRU�ZRUG�LQLWLDO�UHVWULFWLRQV�LQ�D�QRQ�FLUFXODU�ZD\��8QOLNH�FRQVWUDLQW�EDVHG

DSSURDFKHV��LW�LV�XQDEOH�WR�GHDO�ZLWK�WKH�UHYHUVH�SKHQRPHQRORJ\��SUHGLFW�

LQJ� WKDW� ZRUG�LQLWLDO� VRQRUDQW�REVWUXHQW� FOXVWHUV� DUH� LPSRVVLEOH� LQ� ODQ�

JXDJHV�RI�WKH�,QGR�(XURSHDQ�W\SH�

��
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���:RUG�LQLWLDO�FRQVRQDQW�FOXVWHUV�DQG�FLUFXODULW\

,I� D� ODQJXDJH� H[KLELWV� ZRUG�LQLWLDO� FRQVRQDQW� FOXVWHUV�� HLWKHU� WKHUH� DUH� QR

UHVWULFWLRQV� RQ� SRVVLEOH� FRPELQDWLRQV� �OLNH� LQ� FHUWDLQ� $IUR�$VLDWLF� ODQ�

JXDJHV���RU�RQO\��75�FOXVWHUV��ZKHUH�7� �REVWUXHQW ��5� �VRQRUDQW��H[LVW ��DV�LQ

,QGR�(XURSHDQ��,(��ODQJXDJHV��7KHUH�LV�QR�ODQJXDJH�ZKHUH�RQO\�57�FOXVWHUV

RFFXU�ZRUG�LQLWLDOO\�� 7KH� XVXDO�ZD\� RI� DFFRXQWLQJ� IRU� WKH� H[FOXVLRQ� RI� �57

FOXVWHUV�PLJKW�EH�VXPPDUL]HG�DV�IROORZV��

��� :RUGV� FDQQRW� EHJLQ� ZLWK� D� &RGD�� 7KXV�� WKH� FRQWH[W� oZRUG�LQLWLDOp� FRU�

UHVSRQGV�WR�o2QVHWp�RQ�WKH�V\OODELF�OHYHO�

���,Q�ODQJXDJHV�RI�WKH�,(�W\SH��FRQVRQDQW�FOXVWHUV�DUH�QRW�IUHH�ZRUG�LQLWLDOO\�

EXW�ERWK�e75e�DQG�e57e�RFFXU�ZRUG�LQWHUQDOO\��7KLV�GLVWULEXWLRQ�PDWFKHV

WKDW� RI� V\OODELF� FRQVWLWXHQWV�� oRQO\� 2QVHWV� LQ� �BBp� YV�� oERWK� 2QVHWV� DQG

&RGDV� ZRUG�LQWHUQDOO\p�� 7KXV�� V\OODELF� VWUXFWXUH� LV� UHVSRQVLEOH� IRU� WKH� RE�

VHUYHG�UHVWULFWLRQV�

���7KH�VRQRULW\� YDOXH� IRU�HDFK�VHJPHQW�FDQ�EH�HVWDEOLVKHG� LQGHSHQGHQWO\�

:RUG�LQLWLDOO\��L�H��ZLWKLQ�D�EUDQFKLQJ�2QVHW ��VRQRULW\�PXVW�LQFUHDVH�

����57�FOXVWHUV�GR�QRW�H[LVW�EHFDXVH�WKHLU�VRQRULW\�IDOOV��+HQFH��WKH\�FDQQRW

RFFXU� ZLWKLQ� D� EUDQFKLQJ� 2QVHW �� 7KH\� FDQQRW� EH� LQWHUSUHWHG� DV� D� &RGD�

2QVHW�VHTXHQFH�HLWKHU�EHFDXVH�WKHUH�DUH�QR�ZRUG�LQLWLDO�&RGDV��0RUHRYHU�

LQ� W\SLFDO� V\OODELILFDWLRQ� DOJRULWKPV� RI� WKH� .DKQLDQ� NLQG� WKDW� UHO\� RQ� WKH

PD[LPDO�FOXVWHU�DSSURDFK�� WKH�VHW�RI�H[LVWLQJ� LQLWLDO�FRQVRQDQW�FOXVWHUV�GH�

ILQHV� WKH�YHU\�VHW�RI�SRVVLEOH�EUDQFKLQJ�2QVHWV� IRU� WKH�ZKROH� ODQJXDJH�� oD

SRVVLEOH�EUDQFKLQJ�2QVHW�LV�DOO�DQG�RQO\�WKH�FRQVRQDQW�FOXVWHUV�IRXQG�LQ�WKH

FRQWH[W���BBp��FI��.DKQ��������/RZHQVWDPP��������
7KLV�DSSURDFK�LV�FLUFXODU��LW�SXWV�WKH�ZRUG�oEHFDXVHp�EHWZHHQ�WZR�REVHU�

YDWLRQV�

��� D� REVHUYDWLRQ� oVRQRULW\� DOZD\V� LQFUHDVHV� ZLWKLQ� LQLWLDO

FRQVRQDQW�FOXVWHUVp

E� V\OODELF�LQWHUSUHWDWLRQ� o75� �EUDQFKLQJ�2QVHWp

F� H[SODQDWLRQ� oWKHUH� DUH� QR� LQLWLDO� 57� FOXVWHUV� EHFDXVH

VRQRULW\� PXVW� LQFUHDVH� ZLWKLQ� EUDQFKLQJ

2QVHWVp

&LUFXODULW\�LV�LQWURGXFHG�E\�WKH�ZRUG�oPXVWp��WKH�RQO\�WKLQJ�WKH�VWDWHPHQW

oVRQRULW\�PXVW�LQFUHDVHp�IROORZV�IURP�LV�SUHFLVHO\�WKH�REVHUYDWLRQ�oVRQRU�

� )RU�PRUH�GLVFXVVLRQ�RI� WKLV�DSSURDFK��VHH�IRU�H[DPSOH�&OHPHQWV� ��������6HONLUN� �������DQG

UHIHUHQFHV�WKHUHLQ�
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LW\� LQFUHDVHVp��7KXV�� WKH�ZKROH�DSSURDFK�VLPSO\�VD\V�o;� LV� WKH�ZD\� LW� LV�EH�

FDXVH�LW�LV�WKH�ZD\�LW�LV�p

7KLV�NLQG�RI�UHDVRQLQJ�LV�XQVDWLVIDFWRU\��7KH�TXHVWLRQ�oZK\�GR�57�FOXVWHUV

QRW�RFFXU�ZRUG�LQLWLDOO\� LQ�VRPH�ODQJXDJHVp�VWLOO�UHTXLUHV�DQ�DQVZHU��%HIRUH

WXUQLQJ�WR�D�GLIIHUHQW�DSSURDFK�EDVHG�RQ�PRUH�JHQHUDO�SULQFLSOHV��,�VKRXOG

OLNH�WR�GLVFXVV�WKH�FRQFHSW�RI�FRQVWUDLQWV�WKDW�LV�FUXFLDOO\�LQYROYHG�LQ�WKH�FLU�

FXODULW\�RI�WKH�UHDVRQLQJ�

���&RQVWUDLQWV�DUH�REVHUYDWLRQV��QRW�H[SODQDWLRQV

$V� KDV� EHHQ� LOOXVWUDWHG� DERYH�� FLUFXODULW\� LV� LQGXFHG� E\� WKH� ZRUG� oPXVWp�

&RQVWUDLQWV�FUXFLDOO\�UHO\�RQ�WKLV�ZRUG��WXUQLQJ�DQ�REVHUYDWLRQ�LQWR�D�QHFHV�

VLW\��&RQVLGHU�WKH�SURWRW\SLFDO�H[DPSOH�LQ�����

��� D� REVHUYDWLRQ WUHHV�JURZ�VWUDLJKW�XS

E� WKH�REVHUYHG�IDFWV�DUH�QRW�UDQGRP WUHHV�DOZD\V�JURZ�VWUDLJKW�XS

F� WKH\�PXVW�EH�DV�WKH\�DUH WKHUH�LV�D�FRQVWUDLQW��*5�83

oWUHHV�PXVW�JURZ�VWUDLJKW�XSp

G� :+<�GR�ZH�REVHUYH�WKHVH�IDFWV"

%HFDXVH�WKHUH�LV�D�FRQVWUDLQW �

WUHHV�JURZ�VWUDLJKW�XS�EH�

FDXVH�*5�83�IRUFHV�WKHP�WR

GR�VR

&LUFXODULW\�LV�DQ�LQWULQVLF�SURSHUW\�RI�FRQVWUDLQWV��7KH�REVHUYHG�IDFWV�DUH

QHYHU�YLHZHG�DV�WKH�FRQVHTXHQFH�RI�VRPHWKLQJ�LQGHSHQGHQW�RI�WKH�REVHUYD�

WLRQ�PDGH��VXFK�DV�D�PRUH�JHQHUDO�SULQFLSOH��8WWHULQJ�WKH�oPXVWp�PHUHO\�VD\V

oWKH�REVHUYHG�IDFWV�DUH�DV�WKH\�DUH�EHFDXVH�,�REVHUYH�WKDW�WKH\�DUH�DV�WKH\

DUHp�� ,QVWHDG� RI� REVHUYLQJ� o;� LV� OLNH� WKDWp�� XVLQJ� WKH� ZRUG� oFRQVWUDLQWp� LQ

RUGHU�WR�UHIHU�WR�DQ�REVHUYDWLRQ�VXJJHVWV�WKDW�o;�LV� OLNH�WKDW ��DQG�LW�FDQQRW

EH�DQ\�RWKHU�ZD\�VLQFH�LW�PXVW�EH�OLNH�WKDWp��,I�;�LV�FRQVWUDLQHG��VRPHWKLQJ�RU

VRPHERG\�PXVW�EH�DW�WKH�RULJLQ�RI�LWV�FRQVWUDLQHGQHVV��+RZHYHU��WKH�TXHVW

IRU�WKLV�RULJLQ�LV�QHYHU�XQGHUWDNHQ�

6WLOO� PRUH� RGGO\�� FRQVWUDLQWV� LQKLELW� IXUWKHU� LQYHVWLJDWLRQ�� 6LQFH� WKH� DQ�

VZHU�WR�WKH�TXHVWLRQ�oZK\"p�LV�WKH�FRQVWUDLQW ��WKHUH�LV�QR�PRUH�QHHG�WR�ORRN

RXW�IRU�DQ�H[SODQDWLRQ�RI�WKH�IDFWV��,Q�WKH�FDVH�RI�WKH�WUHH�H[DPSOH��QR�RQH

ZLOO� KDYH� WKH� LGHD�RI� FRQQHFWLQJ� WKH�REVHUYDWLRQV� WR� D� FRQGLWLRQLQJ� IDFWRU

VXFK� DV� VXQOLJKW� EHFDXVH� WKH� FRQVWUDLQW� KDV� DOUHDG\� H[SODLQHG� ZK\� WUHHV

JURZ� VWUDLJKW� XS��2U� OHW� XV� WDNH� WKH� H[DPSOH� RI� WKH� SHDFK� IDOOLQJ� GRZQ�� ,I

,VDDF� 1HZWRQ� KDG� FRQVLGHUHG� WKDW� WKH� SHDFK� GRHV� QRW� JR� XS� RU� ]LJ]DJ

DURXQG�EHFDXVH�WKHUH�LV�D�FRQVWUDLQW�VD\LQJ�WKDW�SHDFKHV�PXVW�IDOO�GRZQ��QR

UHODWLRQ� ZRXOG� HYHU� KDYH� EHHQ� HVWDEOLVKHG� EHWZHHQ� IDOOLQJ� SHDFKHV�� WKHLU

PDVV�DQG�WKH�PDVV�RI�WKH�HDUWK��,Q�WKH�VDPH�ZD\��WKH�PRRQ�ZRXOG�EH�VDLG�WR
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WXUQ�DURXQG�WKH�HDUWK�EHFDXVH�RI�D�FRQVWUDLQW�WKDW�SUHYHQWV�LW�IURP�GULIWLQJ

DZD\��1R�UHODWLRQ�EHWZHHQ�WKH�SHDFK��WKH�PRRQ�DQG�VRPHWKLQJ�OLNH�JUDYLWD�

WLRQ�ZRXOG�HYHU�KDYH�EHHQ�SURSRVHG�

)LQDOO\�� RQH�PDMRU� JRDO� RI� VFLHQWLILF� WKHRULHV� LV� WR� SUHGLFW� ZKDW� FDQQRW

SRVVLEO\�H[LVW ��)RU�H[DPSOH��RQFH�SK\VLFLVWV�KDYH�REVHUYHG�WKH�EHKDYLRXU�RI

IDOOLQJ�SHDFKHV��WKH�SKHQRPHQRQ�RI�JUDYLWDWLRQ�H[WHQGV�WR�DQ\WKLQJ�WKDW�KDV

D�PDVV��1DPHO\��D�SUHGLFWLRQ�LV�PDGH�WR�WKH�HIIHFW�WKDW�WKHUH�LV�QR�SRVVLEOH

ZRUOG�ZKHUH�PDVVHV� UHSHO� HDFK�RWKHU��1RU� LV� LW� SRVVLEOH� IRU�PDVVHV� WR� UH�

PDLQ�ZLWKRXW�HIIHFW�RQ�HDFK�RWKHU��7KXV��WKH�VXFFHVVLYH�SLHFHV�RI�HYLGHQFH

DGGXFHG�E\�,VDDF�1HZWRQ��PDVVHV�DWWUDFW�HDFK�RWKHU���<XUL�*DJDULQ��EXW�QRW

LQ� VSDFH�� DQG� 1HLO� $UPVWURQJ� �WKH\� GR� RQ� WKH� PRRQ�� EXW� QRW� VR� PXFK�

VKRZHG� GLIIHUHQW� PDQLIHVWDWLRQV� RI� WKH� XQLYHUVDOO\� WUXH� SULQFLSOH� oPDVVHV

DWWUDFW�HDFK�RWKHUp��7KHUH�ZDV�QR�ZD\� IRU�SK\VLFLVWV� WR�HOXGH�D�XQLILHG�DF�

FRXQW� E\� SRVLWLQJ� WKUHH� GLIIHUHQW� FRQVWUDLQWV� ���� 2Q� HDUWK�� PDVVHV� DWWUDFW

HDFK�RWKHU�VWURQJO\�����2Q�WKH�PRRQ��DWWUDFWLRQ�LV�SRRU�����,Q�VSDFH��WKHUH�LV

QR�DWWUDFWLRQ��RU� WKUHH�GLIIHUHQW� UDQNLQJV� WKHUHRI��$Q\RQH� FDQ� LPDJLQH� WKH

VWDWH�RI�RXU�XQGHUVWDQGLQJ�RI�SK\VLFV�LI�WKH\�KDG�GRQH�VR�

5HWXUQLQJ�WR�LQLWLDO�FRQVRQDQW�FOXVWHUV��QR�SUHGLFWLRQ�RI�DQ\�NLQG�LV�PDGH

E\� WKH� FRQVWUDLQW� oVRQRULW\� PXVW� LQFUHDVH� ZLWKLQ� D� EUDQFKLQJ� 2QVHWp�� ,I� D

SODQHW� ZHUH� GLVFRYHUHG� ZKHUH� WKH� UHYHUVH� SKHQRPHQRORJ\� ZDV� IRXQG�

QRWKLQJ� ZRXOG� SURKLELW� H[SODLQLQJ� WKH� QHZ� GDWD� E\� D� FRQVWUDLQW� oVRQRULW\

PXVW� GHFUHDVH� ZLWKLQ� EUDQFKLQJ� 2QVHWVp�� $� WKHRU\� WKDW� FDQ� FRSH� ZLWK� DOO

SRVVLEOH�GDWD�DQG�WKHLU�UHYHUVH�LV�QRW�D�WKHRU\�DW�DOO��EXW�D�QRWDWLRQDO�DUWH�

IDFW� HQXPHUDWLQJ� REVHUYDWLRQV�� 7KH� LQWHUSUHWDWLRQ� RI� WKH� UHVWULFWLRQV� RQ

ZRUG�LQLWLDO�FOXVWHUV�,�GHYHORS�LQ�WKH�UHPDLQLQJ�VHFWLRQV�FDQQRW�SRVVLEO\�GHDO

ZLWK�WKH�H[LVWHQFH�RI�VXFK�D�SODQHW �

���4XHVWLRQV

,I� ZRUG�LQLWLDO� UHVWULFWLRQV� RQ� FRQVRQDQW� FOXVWHUV� DUH� YLHZHG� DV� D� FRQ�

VHTXHQFH�RI� WKH�FRQVWUDLQW� oVRQRULW\�PXVW� LQFUHDVH�ZLWKLQ�D�EUDQFKLQJ�2Q�

VHWp��WKH�SUREOHP�KDV�IRXQG�DQ�DQVZHU��7KH�OLQJXLVW� LV�QRW�ERWKHUHG�E\�DQ\

IXUWKHU�TXHVWLRQV�

7KH�TXHVWLRQV�,�ZRXOG�OLNH�WR�DVN�DULVH�RQ�WDNLQJ�D�FORVHU�ORRN�DW�WKH�FRU�

UHFW�REVHUYDWLRQ�oZRUG�LQLWLDO�UHVWULFWLRQV�RQ�FRQVRQDQW�FOXVWHUV�DUH�UHODWHG

WR�VRQRULW\p��$V�D�PDWWHU�RI� IDFW �� LPSRVVLEOH�ZRUG�LQLWLDO�FOXVWHUV�EHORQJ�WR

WZR�GLIIHUHQW�W\SHV�
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��� D� 6\QWDJPDWLF�UHVWULFWLRQV

,QLWLDO�FRQVRQDQW�FOXVWHUV� WKDW�GR�RU�GR�QRW�RFFXU�GHSHQGLQJ�RQ

WKH�V\QWDJPDWLF�RUGHU�RI�WKHLU�PHPEHUV���75�LV�RN��EXW��57�RXW �

,Q�FOXVWHUV�RI�WKLV�W\SH��WKH�FRQVRQDQWV�DOZD\V�FRQWUDVW�LQ�VRQRU�

LW\�

E� 6HJPHQWDO�SDUDGLJPDWLF�UHVWULFWLRQV

7KHUH� DUH� DOVR� FRQVRQDQW� FOXVWHUV� RI� QRQ�FRQWUDVWLQJ� VRQRULW\

WKDW� GR� QRW� RFFXU� ZRUG�LQLWLDOO\�� H�J�� 
�OU�� UO�� QO�� OQ�� WS�� ,Q� WKHVH

FDVHV�� WKH� V\QWDJPDWLF� RUGHU� RI� WKH�PHPEHUV� GRHV� QRW�PDWWHU�

WKH\�DUH�XQDWWHVWHG�LQ�DQ\�RUGHU�

7KH� SURSHUW\� oFRQVRQDQW� FOXVWHU� RI� FRQWUDVWLQJ� VRQRULW\p� VHHPV� WR� EH

UHODWHG� WR� V\QWDJPDWLF� UHVWULFWLRQV�� ZKHUHDV� WKH� QRQ�RFFXUUHQFH� RI� LQLWLDO

FRQVRQDQW�FOXVWHUV�RI�QRQ�FRQWUDVWLQJ�VRQRULW\�KDV�QRWKLQJ�WR�GR�ZLWK�V\Q�

WDJPDWLF�RUGHULQJ��5DWKHU��LW�LV�WKH�FRQVHTXHQFH�RI�WKH�FRKDELWDWLRQ�RI�WZR

HTXDOO\�VRQRUDQW�FRQVRQDQWV��$Q�H[SODQDWLRQ�IRU�WKH�IRUPHU�LV�WR�EH�VRXJKW

LQ�ODWHUDO�UHODWLRQV�KROGLQJ�DPRQJ�VHJPHQWV��ZKLOH�WKH�ODWWHU�PXVW�EH�GXH�WR

WKH�JHQXLQH�LGHQWLW\�RI�WKH�FRQVRQDQWV�LQYROYHG�

���&RQVRQDQWDO�LQWHUDFWLRQ��3DUDGLJPDWLF�DVSHFW

/HW�XV�ILUVW�DGGUHVV�WKH�LVVXH�LQ���E���,Q�RUGHU�WR�UHSUHVHQW�WKH�VLWXDWLRQ�RE�

WDLQLQJ�ZLWKLQ�D�FOXVWHU�RI�WZR�FRQVRQDQWV��VRPH�PRGHO�RI�WKH�LQWHUQDO�VWUXF�

WXUH�RI�FRQVRQDQWV�PXVW�EH�XVHG��7KH�SKRQRORJLFDO�LGHQWLW\�RI�FRQVRQDQWV

LV� D� FODVVLFDO� LVVXH� XQGHU� GHEDWH�� 9DULRXV� WKHRULHV� KDYH� SXW� IRUZDUG� YHU\

GLIIHUHQW� DQG� SDUWO\� LQFRPSDWLEOH�PRGHOV� IRU� FRQVRQDQWDO� UHSUHVHQWDWLRQ�

5HSUHVHQWDWLRQV�GLYHUJH�DV�WR�WKH�SKRQRORJLFDO�SULPLWLYHV�WKH\�XVH��)HDWXUH

*HRPHWU\� �H�J��&OHPHQWV��������6DJH\��������DVVXPHV�PXOWL�YDOXHG� IHDWXUHV

ZKHUHDV� 3DUWLFOH� 3KRQRORJ\� �6FKDQH�� ������� 'HSHQGHQF\� 3KRQRORJ\

�$QGHUVRQ�	�(ZHQ��������DV�ZHOO�DV�*RYHUQPHQW�3KRQRORJ\��./9��������UHO\

RQ�ELJJHU��PRQRYDOHQW�REMHFWV��7KH\�FRQWUDVW�ZLWK� UHVSHFW� WR� WKH� UHODWLRQV

WKDW�DUH�VXSSRVHG�WR�KROG�EHWZHHQ�WKHVH�SULPLWLYHV��L�H��DUERUHVFHQFH��)HD�

WXUH�*HRPHWU\�� YV�� D�GHSHQGHQF\�W\SH�RI� UHODWLRQ� �WKH�RWKHU�PRGHOV�PHQ�

WLRQHG��� %XW� HYHQ� ZLWKLQ� D� JLYHQ� IUDPHZRUN�� WKH� YDULRXV� SURSRVDOV� DUH� IDU

IURP�EHLQJ�FRQVHQVXDO��6SDFH�UHVWULFWLRQV�SUHFOXGH�D�GHWDLOHG�H[SRVLWLRQ�RI

WKH�HPSLULFDO�HYLGHQFH�WKDW�JURXQGV�WKH�FRQVRQDQWDO�UHSUHVHQWDWLRQV�XVHG

EHORZ��7KLV�HYLGHQFH�PD\�EH�UHFRYHUHG�IURP�6FKHHU��LQ�SUHVV������������F���,

DVVXPH�SULPLWLYHV�RI�PRQRYDOHQW�QDWXUH�WKDW�UHVLGH�RQ�DXWRVHJPHQWDO�OLQHV�

0RUH� VSHFLILFDOO\�� WKH� PRGHO� RI� FRQVRQDQWDO� UHSUHVHQWDWLRQ� XVHG� KHUH� LV

FRXFKHG�ZLWKLQ�*RYHUQPHQW�3KRQRORJ\��,W�PDNHV�UHIHUHQFH�WR�ZRUN�WKDW�KDV

EHHQ� FDUULHG� RXW� RQ� FRQVRQDQWV� ZLWKLQ� WKLV� IUDPHZRUN�� LQFOXGLQJ� +DUULV
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������� ������� +DUULV� 	� /LQGVH\� �������� &\UDQ� �������� :HLMHU� �������� 5HQQLVRQ

�WKLV�YROXPH��

&RQVLGHU�WKH�VLWXDWLRQ�REWDLQLQJ�IRU�WKH�PHORGLF�OLQHV�KRVWLQJ�$��,�DQG�8

ZKHQ�WZR�FRQVRQDQWV�RFFXU�LQ�D�URZ��o�p�LQGLFDWHV�WKH�DEVHQFH�RI�DQ\�SULPL�

WLYH��7KH�MX[WDSRVLWLRQ�RI�DQ�HPSW\�DQG�D�ILOOHG�SRVLWLRQ�LV�QRWHG�E\�o�p��

��� D� S U W U N O I U

,�8 �� , �� , 8 , �� ,

$ ��$ ��$ ��$ $ $

E� Q U V U á U W S

,�8 , , , , 8 , � �

$ $ $ $ $ $ $ � �

7\SLFDO�EUDQFKLQJ�2QVHWV�DV� LQ� ��D��RSSRVH�DW� OHDVW�RQH�HPSW\�DQG�RQH

ILOOHG�SRVLWLRQ�RQ�D� JLYHQ� OLQH��%\� FRQWUDVW �� WKH� FRQVRQDQW� FOXVWHUV� LQ� ��E��

ZKLFK�GR�QRW�RFFXU�ZRUG�LQLWLDOO\� IRU� WKH�SDUDGLJPDWLF� UHDVRQV�PHQWLRQHG

�WKH\�DUH�
�BB�LQ�DQ\�RUGHU���QHYHU�RSSRVH�DQ�HPSW\�DQG�D�ILOOHG�SRVLWLRQ�RQ

D�JLYHQ� OLQH��7KH� UHSUHVHQWDWLRQV� LQ� ����RI� FRXUVH�DUH�RQO\�D�FKRLFH�RI�SRV�

VLEOH� FRPELQDWLRQV� RI� WZR� FRQVRQDQWV�� 3ODFH� UHVWULFWLRQV� SUHFOXGH� DQ� H[�

KDXVWLYH�VXUYH\��7KH�UHDGHU�PD\�YHULI\�WKDW�WKH�DERYH�VWDWHPHQWV�KDYH�JHQ�

HUDO�YDOXH�LQ�6FKHHU�����������II��

7KLV�GLVWULEXWLRQ�UHODWLQJ�SRVVLEOH�LQLWLDO�FRQVRQDQW�FOXVWHUV�WR�WKH�RSSR�

VLWLRQ�EHWZHHQ�ILOOHG�DQG�HPSW\�SRVLWLRQV�OHDGV�PH�WR�SURSRVH�WKH�IROORZLQJ

GHILQLWLRQ�RI�FRQVRQDQWDO�LQWHUDFWLRQ�

��� ,QIUDVHJPHQWDO�*RYHUQPHQW��,*�

,II� D�SKRQRORJLFDO�SULPLWLYH� IDFHV�DQ�HPSW\�SRVLWLRQ�RQ�D�JLYHQ�DXWR�

VHJPHQWDO�OLQH��LW�PD\�JRYHUQ�WKDW�SRVLWLRQ�

$FFRUGLQJ� WR� ����� WKH� FRQVRQDQW� FOXVWHUV� LQ� ��E�� FDQ� FRQWUDFW� QR

LQIUDVHJPHQWDO�JRYHUQLQJ�UHODWLRQ�EHFDXVH�HLWKHU�ERWK�SRVLWLRQV�RQ�D�JLYHQ

OLQH�DUH�RFFXSLHG� �>QU@�� >VU@�� >áU@��RU�ERWK�DUH�HPSW\� �>WS@���1RWH� WKDW� WKH�FRQ�

VRQDQWDO� LGHQWLWLHV� VKRZQ� DUH� HVWDEOLVKHG� RQ� WKH� JURXQGV� RI� VHJPHQWDO

DOWHUQDWLRQ�WKDW�PDNH�QR�UHIHUHQFH�WR�SKRQRWDFWLFV�DW�DOO�

,*�FDQ�EH�YLHZHG�DV�D�GHYHORSPHQW�RI�+DUULVnV��������QRWLRQ�RI�VHJPHQWDO

FRPSOH[LW\�� +DUULV� DUJXHV� WKDW� LQWHUFRQVRQDQWDO� UHODWLRQV� GHSHQG� RQ� WKH

QXPEHU�RI�SKRQRORJLFDO�SULPHV�WKH�KHDG�DQG�WKH�GHSHQGHQW�DUH�PDGH�RI�

� /DELDOLW\�URXQGQHVV� LV� UHSUHVHQWHG� E\� DQ� H[WUD� SULPH�� %�� 8� FRQWULEXWHV� YHODULW\� ZLWK� QR

LPSOLFDWLRQ�RI�OLS�URXQGLQJ�
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7KH�PRUH�FRPSOH[�D�FRQVRQDQW��L�H��WKH�PRUH�SULPHV�LW�LV�PDGH�RI���WKH�EHW�

WHU�KHDG�RI�D�FRQVRQDQWDO�GRPDLQ�LW� LV��DQG�YLFH�YHUVD��2EYLRXVO\�� ,*�UHOLHV

RQ� WKLV�QRWLRQ�� D� FRQVRQDQW�&��PD\�JRYHUQ�DQRWKHU� FRQVRQDQW�&�� LII�&�� LV

PRUH�FRPSOH[�WKDQ�&��

+RZHYHU��WKLV�DSSURDFK�ZRXOG�QRW�EH�DQ\�EHWWHU�WKDQ�WKH�RQH�EDVHG�RQ

VRQRULW\�FRQVWUDLQWV� LI� LW�FRXOG�QRW�VD\�ZK\�SRVVLEOH� LQLWLDO�FRQVRQDQW�FOXV�

WHUV�VKRXOG�GHSHQG�RQ�FRQVRQDQWDO� LQWHUDFWLRQ��7KH�GLVWULEXWLRQDO� UHODWLRQ

EHWZHHQ� WKH� SRVVLEOH� LQWHUDFWLRQ� RI� FRQVRQDQW� FOXVWHUV� RFFXUULQJ� ZRUG�

LQLWLDOO\� DQG� WKH� LPSRVVLEOH� LQWHUDFWLRQ� RI� FRQVRQDQW� FOXVWHUV� WKDW� DUH

EDQQHG�IURP�WKLV�FRQWH[W�LV�QRWKLQJ�PRUH�WKDQ�DQ�REVHUYDWLRQ�

7KHUHIRUH�� WKH� QH[W� VHFWLRQ� H[DPLQHV� KRZ� ,*� LQWHUDFWV�ZLWK� ODWHUDO� UHOD�

WLRQV�KROGLQJ�EHWZHHQ�SKRQRORJLFDO�FDWHJRULHV�

���7KH�SKRQRORJLFDO�(&3��&9&9�DQG�WKH�EHJLQQLQJ�RI�WKH�ZRUG

,Q�UHFHQW�ZRUN��WKH�K\SRWKHVLV�DVVXPLQJ�D�VWULFW�&9&9�V\OODEOH�VWUXFWXUH�KDV

EHHQ� HYDOXDWHG� IRU� SDUWLFXODU� DQDO\VHV� LQ� YDULRXV� ODQJXDJHV��� 7KH� &9&9

PRGHO� �/RZHQVWDPP�������� WKLV�YROXPH��YLHZV�V\OODELF�VWUXFWXUH�DV�D�VWULFW

VHTXHQFH� RI� QRQ�EUDQFKLQJ� 2QVHWV� DQG� QRQ�EUDQFKLQJ� 1XFOHL� �L�H�� QR

EUDQFKLQJ�FRQVWLWXHQWV��QR�&RGDV���)RU�WKH�VDNH�RI�FODULW\��FRQVLGHU�WKH�UHS�

UHVHQWDWLRQ�RI�FORVHG�V\OODEOHV��JHPLQDWHV��ORQJ�YRZHOV�DQG�WKH�ULJKW�HGJH�RI

FRQVRQDQW�ILQDO� ZRUGV� ZLWKLQ� WKLV� IUDPHZRUN�� H[HPSOLILHG� LQ� ���� ZLWK� WKH

FRQVRQDQW�>W@�DQG�WKH�YRZHO�>D@�

��� FORVHG�V\OODEOH JHPLQDWH ORQJ�YRZHO >e&�@

2 1 2 1 2 1 2 1 2 1 2 1 2 1

W D W � W D W D e W � �

$OO�VWUXFWXUDO� LQIRUPDWLRQ�FRQWDLQHG�LQ�WUDGLWLRQDO�V\OODELF�DSSURDFKHV�LV

SUHVHUYHG�� )RU� LQVWDQFH�� WKH� VLWH� RI� oFORVHG�V\OODEOHp� SKHQRPHQD� VXFK� DV

GHYRLFLQJ�� OHQLWLRQ�� VKRUWHQLQJ�HWF�� WKDW�RFFXU�ZRUG�ILQDOO\�DQG�EHIRUH�FRQ�

VRQDQWV� XVXDOO\� UHFHLYHV� WKH� XQLIRUP� GHVFULSWLRQ� o&RGDp�� ,Q� D� &9&9� DS�

SURDFK�� WKHVH� SKHQRPHQD� DUH� UHIHUUHG� WR� DV� RFFXUULQJ� oEHIRUH� DQ� HPSW\

1XFOHXVp��7KH�GLIIHUHQFH�EHWZHHQ� WKHVH� WZR�GHVFULSWLYHO\�HTXLYDOHQW�VWDWH�

PHQWV� LV� WKH� FDXVDO� UHODWLRQ� REWDLQLQJ� EHWZHHQ� WKH� UHOHYDQW� HQYLURQPHQW

DQG� WKH� REVHUYHG� SKHQRPHQD�� $SDUW� IURP� WKH� JHQHUDO� REVHUYDWLRQ� WKDW

� 6HH�H�J��/RZHQVWDPP���������������*XHUVVHO�	�/RZHQVWDPP��LQ�SUHS����%HQGMDEDOODK��������

&UHLVVHOV� �������� %RQYLQR� �������� 6ÃJÃUDO� �������� +ÃUDXOW� �������� 1LNLHPD� �������� 6ÃJÃUDO� 	

6FKHHU��LQ�SUHVV���/DUVHQ���������������+HR���������6FKHHU������������������D�E��
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&RGDV� DUH� oZHDNp� EHFDXVH� H�J�� WKH\� DGPLW� RQO\� D� VXEVHW� RI� SRVVLEOH� FRQ�

VRQDQWV�� WKHUH� LV� QR� UHDVRQ� ZK\� VHJPHQWV� VKRXOG� GHYRLFH�� GHDVSLUDWH�

OHQLWH�� LQ� VKRUW� GHFRPSOH[LI\� LQ� WKLV� VSHFLILF� SRVLWLRQ�� 7KH� FRUUHFW� FURVV�

OLQJXLVWLF�REVHUYDWLRQ�SRLQWLQJ�WR�WKH�ZHDNQHVV�RI�&RGDV�FDQ�RQO\�OHDG�WR�D

OHVV� VXUSULVHG� UHDFWLRQ� ZKHQ� GHYRLFLQJ� HWF�� RFFXUV� RQFH�PRUH� LQ� D� &RGD�

SRVLWLRQ�� ,W� FDQ�KDUGO\�H[SODLQ� WKLV� IDFW ��%\�FRQWUDVW �� LI� WKH�2QVHW� LV�XQLYHU�

VDOO\�YLHZHG�DV�D�GHSHQGHQW�RI�WKH�1XFOHXV�OLNH�H�J��LQ�*RYHUQPHQW�3KRQRO�

RJ\�� WKHQ� WKH� IDFW� WKDW� REMHFWV� GHFRPSOH[LI\� EHIRUH� DQ� HPSW\� 1XFOHXV

VWDQGV�LQ�D�GLUHFW�FDXVDO�UHODWLRQ�ZLWK�WKH�HPSWLQHVV�RI�WKH�ODWWHU��7KDW�LV��WKH

OLFHQVLQJ�SRZHU�RI�DQ�HPSW\�FDWHJRU\�LV�OHVV�WKDQ�WKDW�RI�D�ILOOHG�FDWHJRU\�

$�&9&9� VWUXFWXUH�PXOWLSOLHV� WKH� QXPEHU�RI� HPSW\�SRVLWLRQV�� QDPHO\�RI

HPSW\�1XFOHL��7KLV�VLWXDWLRQ�UDLVHV�WKH�PRUH�JHQHUDO�TXHVWLRQ�RI�WKH�VWDWXV

RI�HPSW\�FDWHJRULHV�LQ�OLQJXLVWLFV��,W�VHHPV�WR�EH�FRQVHQVXDO�WKDW�o\RX�FDQ�

QRW�JHW�DQ�HPSW\�SRVLWLRQ�IRU�IUHHp��7KLV� LGHD�LV�HQFRGHG�ZLWKLQ�WKH�(PSW\

&DWHJRU\� 3ULQFLSOH�� ZKLFK� VWDWHV� WKDW� DQ� HPSW\� SRVLWLRQ� PD\� UHPDLQ� XQ�

H[SUHVVHG� LI� DQG� RQO\� LI� SUHFLVH� FRQGLWLRQV� DUH�PHW �� 7KHVH� FRQGLWLRQV� DUH

GHILQHG� LQ� WHUPV�RI� WKH� UHODWLRQ� WKH� HPSW\�SRVLWLRQ� FRQWUDFWV�ZLWK� D� ILOOHG

SRVLWLRQ�WKDW�LV�ODWHUDOO\�GLVWDQW ��,Q�V\QWD[�� LW�ZDV�SURSRVHG�WKDW�PRYHPHQW

FRXOG�RQO\�WDNH�SODFH�LI�WKH�WUDFH�RI�WKH�PRYHG�REMHFW�LQ�LWV�QRZ�HPSW\�EDVH�

SRVLWLRQ�LV�SURSHUO\�JRYHUQHG�E\�WKLV�REMHFW�LQ�LWV�QHZ�SRVLWLRQ��3URSHU�*RY�

HUQPHQW��3*��ZDV�GHILQHG�E\�WKH�VWUXFWXUDO�UHODWLRQ�ZKLFK�WKH�ILOOHG�DQG�WKH

HPSW\� SRVLWLRQ� FRQWUDFWHG� �F�FRPPDQG�� EDUULHUV��� 7KLV� H[DPSOH� SURYLGHV

WKH�NLQG�RI�PRWLYDWLRQ�WKDW�LV�W\SLFDO�IRU�WKH�H[LVWHQFH�RI�HPSW\�FDWHJRULHV��,I

WKHUH� ZHUH� QR� VWUXFWXUH� SUHVHUYDWLRQ�� L�H�� LI� WKH� SRVLWLRQ� WKH� REMHFW� ZDV

PRYHG�IURP�ZHUH�GHOHWHG�RU�HYHQ�OH[LFDOO\�DEVHQW ��QR�H[SODQDWLRQ�DORQJ�WKH

DERYH�OLQHV�ZRXOG�EH�DYDLODEOH�

(PSW\� SRVLWLRQV� GR� EXUGHQ� WKH� JUDPPDU� EHFDXVH� WKH\� UHTXLUH� VSHFLDO

FDUH� �GHILQHG�H�J��DV�3*���1HYHUWKHOHVV�� WKHLU�H[LVWHQFH� LV�D�QHFHVVDU\�FRQ�

GLWLRQ� IRU� DQ� H[SODQDWRU\� DFFRXQW �� +HQFH�� WKH� EXUGHQLQJ� RI� WKH� JUDPPDU

ZLWK�PRUH�HPSW\�FDWHJRULHV�VKRXOG�QRW�EH�VHHQ�DV�DQ�XQGHVLUDEOH�RYHUORDG�

EXW�UDWKHU�DV�D�ZHOFRPH�VRXUFH�RI�H[SODQDWLRQ��,I�JUDPPDU�LV�QRW�IUHH�LQ�LWV

PRYHV�EHFDXVH� LW�PXVW� FUHDWH�RU�PDLQWDLQ� WKH� FRQGLWLRQV� UHTXLUHG� IRU� WKH

H[LVWHQFH� RI� HPSW\� FDWHJRULHV�� D� VWHS� WRZDUGV� PRUH� FRQVWUDLQHGQHVV� LV

WDNHQ�� 7KH� FKDOOHQJH�� DV� IRU� DQ\� RWKHU� VFLHQWLILF� WKHRU\�� LV� WR� SURSRVH� D

PRGHO�WKDW�LV�DV�FRQVWUDLQHG�DV�SRVVLEOH�ZKLOH�FRYHULQJ�DOO�UHOHYDQW�GDWD�

7KH� VDPH� UHDVRQLQJ� KROGV� IRU� SKRQRORJ\�� ./9� ������� ����� SURSRVHG

SKRQRORJLFDO�3*�EDVHG�RQ�WKH�VDPH�NLQG�RI� ODWHUDO� ORQJ�GLVWDQFH�SKHQRP�

HQD�LQYROYLQJ�DQ�HPSW\�DQG�D�ILOOHG�SRVLWLRQ�WKDW�OHG�WR�V\QWDFWLF�3*��,Q�WKHLU

YLHZ�� HPSW\� FDWHJRULHV� DUH� VXEMHFW� WR� WKH� (&3� LQ� SKRQRORJ\� DV�ZHOO� DV� LQ

V\QWD[��$Q�DGDSWHG�YHUVLRQ�RI�WKHLU�SKRQRORJLFDO�(&3�LV�JLYHQ�LQ�����
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��� (PSW\�&DWHJRU\�3ULQFLSOH

$Q�HPSW\�1XFOHXV�UHPDLQV�XQH[SUHVVHG�LII�LW�LV�SURSHUO\�JRYHUQHG�

7KH� ORQJ�GLVWDQFH� SKHQRPHQD� PHQWLRQHG� DUH� YRZHO�]HUR� DOWHUQDWLRQV

WKDW� DUH� W\SLFDOO\� VHQVLWLYH� WR� WKH� REMHFW�V�� RFFXUULQJ� EHWZHHQ� WKH� ]HUR

�HPSW\�1XFOHXV��DQG�WKH�YRZHO��ILOOHG�1XFOHXV��WR�LWV�ULJKW ��&RQVLGHU�YRZHO�

]HUR�DOWHUQDWLRQV�IURP�YDULRXV�JHQHWLFDOO\�XQUHODWHG�ODQJXDJHV�JLYHQ�LQ������

��� ]HUR

&H&�9

YRZHO

&H&��

YRZHO

&H&�&9

JORVVHV

0RURFFDQ

$UDELF

NL�W�E�X N�WL�E�� NL�WWL�E�� mZULWH�3(5)�$&7��3/��
�6*���6*�&$86$7,9(n

*HUPDQ

�RSW ��HOLVLRQ�

LQQ�U�H LQQHU�� LQQHU�OLFK mLQQHU�,1)/��LQQHU�

LQWHUQDOn

7DQJDOH

�&KDGLF�

GRE��JR GREH GREX�Q�JR mFDOOHG�FDOO�FDOOHG

PHn

6RPDOL

�&XVKLWLF�

QLU�J�R QLULJ�� QLULJ�WD m\RXQJ�IHPDOH�FDPHO
3/��6*�,1'()��6*�'()�n

7XUNLVK GHY�U�L GHYLU�� GHYLU�GHQ mWUDQVIHU�$&&��120��
$%/�n

6ODYLF

�H�J��&]HFK�

ORN�W�H ORNHW�� ORNHW�QÇ mHOERZ�*(1��120��

$'-�n

+XQJDULDQ PDM�P�RQ PDMRP�� PDMRP�UD mPRQNH\

683(5(66,9(��120��
68%/$7,9(n

,I� WKH�DOWHUQDWLRQ�VLWH�DQG� WKH� IROORZLQJ�YRZHO�DUH�VHSDUDWHG�E\�PRUH� WKDQ

RQH�FRQVRQDQW ��DV� LQ� WKH�JUH\�VKDGHG�FROXPQ�� WKH�H[SHFWHG�]HUR� VXUIDFHV

DV� D� YRZHO�� 7KH� LQWHUYHQLQJ� FRQVRQDQW� FOXVWHU� LV� YLHZHG� DV� D� EDUULHU� WKDW

GRHV� QRW� DOORZ� WKH� ILOOHG� 1XFOHXV� WR� SURSHUO\� JRYHUQ� WKH� HPSW\� 1XFOHXV�

ZKLFK�PXVW�WKHUHIRUH�DSSHDU�RQ�WKH�VXUIDFH��

+RZHYHU��WKH�EORFNLQJ�HIIHFW�RI�WKH�EDUULHU�FRQVRQDQW�FOXVWHU�LV�D�SXUHO\

REVHUYDWLRQDO�IDFW�WKDW�GRHV�QRW�IROORZ�IURP�DQ\WKLQJ��VHH���D���%\�FRQWUDVW �

WKH�PXOWLSOLFDWLRQ�RI�HPSW\�1XFOHL�ZKHQ�DVVXPLQJ�D�&9&9�VWUXFWXUH�RIIHUV

DQ� LPPHGLDWH�DQVZHU�WR�WKH�TXHVWLRQ�oZK\�GR� LQWHUYHQLQJ�FRQVRQDQW�FOXV�

WHUV�EORFN�3URSHU�*RYHUQPHQW"p��QDPHO\���E��

� 6HH�H�J��.D\H���������������&KDUHWWH���������6FKHHU������������������E��IRU�GDWD�DQG�DQDO\VHV

FRQFHUQLQJ� YRZHO�]HUR� DOWHUQDWLRQV�� 5HIHUHQFHV� IRU� WKH� GDWD� JLYHQ� LQ� ���� FDQ� EH� IRXQG� LQ

6FKHHU������������D��
� 6HH�H�J��./9���������.D\H���������&KDUHWWH���������6FKHHU������������D�E�F��RQ�3*�
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��� D� 1RQ�&9&9��:K\�GR�LQWHUYHQLQJ�FRQVRQDQW�FOXVWHUV�EORFN�3*"

3*

5 5

2 1 & 2 1 &
[ [ [ [ [ [

N L� W W L� E

E� &9&9��ZK\�GR�LQWHUYHQLQJ�FRQVRQDQW�FOXVWHUV�EORFN�3*"�%HFDXVH

WKH� >&&@� HQFORVHV�DQ�HPSW\�1XFOHXV�1-�� �&1-&��� WKDW� VHHNV�3*�

3*�LV�QRW�EORFNHG��LW�VLPSO\�FDQQRW�UHDFK�WKH�ILUVW�>L�@�

3*

2 1 2 -1- 2 1 2 1

N L� W W L� E

+RZHYHU�� LQWHUYHQLQJ�FRQVRQDQW�FOXVWHUV�GR�QRW�EORFN�3*� LQ�DOO� FLUFXP�

VWDQFHV�� ,Q� &]HFK� SUHIL[HV�� IRU� LQVWDQFH�� �H�� DOWHUQDWHV� ZLWK� ]HUR�� SRGH�EUDW

mVHL]H�IURP�EHORZn�YV��SRG��EUDGHN�mGRXEOH�FKLQn��7KH�DOWHUQDWLRQ�FRUUHVSRQGV

WR�D� FRQWUDVW� LQ� WKH� OH[LFDO� VWUXFWXUH�RI� WKH� URRWV� LQYROYHG�� �EHU�� IRU� >�EU�DW@

ZKHUH� �H�� LV� SURSHUO\� JRYHUQDEOH� �FI�� �6*�� >�EHU�X@�� YV�� �EUDG�� IRU� >�EUDG�HN@

ZKHUH��D�� LV�QRW�SURSHUO\�JRYHUQDEOH��VHH�6FKHHU�������������IRU�D�FRPSOHWH

GHPRQVWUDWLRQ���,Q�WKH�IRUPHU�FDVH���D��SURSHUO\�JRYHUQV�WKH��H��RI��EHU���$V�D

FRQVHTXHQFH��WKH�SUHIL[DO��H��IDLOV�WR�XQGHUJR�3*��,W�WKHUHIRUH�DSSHDUV�RQ�WKH

VXUIDFH���8QDVVRFLDWHG�VHJPHQWV�DUH�LQDXGLEOH��

���� 3*

2 1 2 1 r 2 -1- 2 1 2

S R G H E H U D W

%\�FRQWUDVW ��LQ�WKH�FDVH�RI�SRG��EUDGHN���D��SURSHUO\�JRYHUQV�WKH�SUHIL[DO����

DOWKRXJK� WKH� FRQVRQDQW� FOXVWHU� >�EU�@� VWDQGV� LQ� EHWZHHQ� WKH� JRYHUQRU� DQG

WKH�JRYHUQHH�

���� 3*

2 1 2 1 r 2 -1- 2 1 2 1 2 1

S R G H E U D G H N

6R� IDU�� RQO\� WZR� SKRQRORJLFDO� RSHUDWLRQV� WKDW� DUH� DEOH� WR� VDWLVI\� WKH� (&3

KDYH� EHHQ� LGHQWLILHG�� ��� 3*� DQG�� LQ� H[WHQVLRQ� RI� WKH� DERYH� GHILQLWLRQ�� ��

_
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/LFHQVLQJ�RI�ILQDO�HPSW\�1XFOHL��FI��.D\H���������$VVXPLQJ�D�&9&9�VWUXFWXUH�

WKH�HPSW\�1XFOHXV�1-�LQ�FDVHV�VXFK�DV������LV�QHLWKHU�ILQDO�QRU�LQYROYHG�LQ�3*

�WKH� �D�� JRYHUQV� WKH� SUHIL[DO� �H����1HYHUWKHOHVV�� LW� GRHV� QRW� VXUIDFH��+HQFH�

WKH� (&3�PXVW� EH� VDWLVILHG� E\� DQRWKHU� SKRQRORJLFDO� RSHUDWLRQ�� ,� SURSRVH

WKDW�FRQVRQDQWDO�LQWHUDFWLRQ�DV�GHVFULEHG�DERYH�FDQ�FORVH�LWV�GRPDLQ�WR�WKH

HIIHFW�WKDW�WKH�(&3�LV�VDWLVILHG�

���� 3KRQRORJLFDO�RSHUDWLRQV�VDWLVI\LQJ�WKH�(&3�

D� 3URSHU�*RYHUQPHQW

E� /LFHQVLQJ�RI�ILQDO�HPSW\�1XFOHL

F� ,QIUDVHJPHQWDO�*RYHUQPHQW�

7KH� HPSW\� 1XFOHXV� 1-� RI� D� GRPDLQ� �&1-&�� PD\� UHPDLQ� XQ�

H[SUHVVHG� LI� D� UHODWLRQ� RI� ,QIUDVHJPHQWDO� *RYHUQPHQW� KROGV

EHWZHHQ�LWV�VXUURXQGLQJ�FRQVRQDQWV�

8QGHU�WKHVH�SURYLVRV��3*�FDQ�DSSO\�RYHU��E1-U���LQ�SRG��EUDGHN��EHFDXVH

WKH�FOXVWHU�FRQVWLWXWHV�D�GRPDLQ�RI�,*��%\�FRQWUDVW ��QR�GRPDLQ�RI�,*�FDQ�EH

HVWDEOLVKHG�ZLWKLQ� WKH�FOXVWHU��EHU�� �LQ�SRGH�EUDW��VLQFH� WKH�SURSHUO\�JRYHUQ�

DEOH� �H�� SURKLELWV� FRQVRQDQWDO� FRPPXQLFDWLRQ�� ,Q� WKLV� FDVH�� 3*� DSSOLHV� WR

WKH�QHDUHVW�DYDLODEOH�WDUJHW ��ZKLFK�LV�WKH��H��XQGHU�IRFXV��$V�D�FRQVHTXHQFH�

WKLV�SUHIL[DO�1XFOHXV� IDLOV� WR�XQGHUJR�3*�DQG� UHFHLYHV�SKRQHWLF� LQWHUSUHWD�

WLRQ�

,Q� FDVHV� OLNH� SRG��EUDGHN�� 3*� E\� �D�� FDQQRW� EH� KHOG� UHVSRQVLEOH� IRU� WKH

PXWHQHVV� RI� 1-� LQ� ��E1-U��� EHFDXVH� LWV� HIIHFW� FDQ� EH� VHHQ� RQ� WKH� SUHIL[�

/RZHQVWDPP��WKLV�YROXPH��DUJXHV�WKDW�WKLV�VLWXDWLRQ�LQ�IDFW�LV�JHQHUDO�HYHQ�LI

WKHUH�LV�QR�SUHIL[�LQYROYHG��WKH�ILUVW�YRZHO�RI�D�ZRUG�JRYHUQV�ZKDW�LV�JHQHU�

DOO\�UHIHUUHG�WR�DV�o�p��7KH�SKRQRORJLFDO�LGHQWLW\�RI�WKH�QRQ�OLQJXLVWLF�REMHFW

o�p�LV�DQ�HPSW\�2QVHW�IROORZHG�E\�DQ�HPSW\�1XFOHXV�

���� 7KH�EHJLQQLQJ�RI�WKH�ZRUG��o�p�LV�DQ�HPSW\�&9

3*
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7KH� LQLWLDO�1XFOHXV� EHLQJ� VXEMHFW� WR� WKH� (&3�� LW� VHHNV� 3*� IURP� WKH� ILUVW

YRZHO�RI�WKH�ZRUG��+HQFH��WKH�ILUVW�YRZHO�FDQ�QHYHU�SURSHUO\�JRYHUQ�1-�

� 2WKHU�SURSRVDOV�VXFK�DV�,QWHURQVHW�*RYHUQPHQW�DQG�PDJLF�OLFHQVLQJ��ZKLFK�DUH�GLVFXVVHG

LQ�*XVVPDQQ�	�.D\H���������&\UDQ�	�*XVVPDQQ��IRUWKFRPLQJ��DQG�.D\H���������DUH�QRW�UHOH�

YDQW�IRU�WKH�SXUSRVH�RI�WKLV�SDSHU��6HH�6FKHHU������E��IRU�GLVFXVVLRQ�RI�,QWHURQVHW�*RYHUQ�

PHQW �
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:H�KDYH�QRZ�UHDFKHG�WKH�SRLQW�ZKHUH�DQ�DQVZHU�WR�WKH�TXHVWLRQ�UDLVHG�DW

WKH�HQG�RI�WKH�SUHYLRXV�VHFWLRQ�FDQ�EH�SURYLGHG��7KHUH�ZH�VDZ�WKDW�LPSRV�

VLEOH� ZRUG�LQLWLDO� FOXVWHUV� VXFK� DV� �QO�� �WS� DUH� SUHFLVHO\� WKH� RQHV� ZLWKLQ

ZKLFK� QR� UHODWLRQ� RI� ,QIUDVHJPHQWDO� *RYHUQPHQW�PD\� KROG��+HQFH�� LW� ZDV

WHPSWLQJ� WR�HVWDEOLVK�D�FDXVDO� UHODWLRQ�EHWZHHQ�ERWK� IDFWV� VD\LQJ� oD�ZRUG�

LQLWLDO� FRQVRQDQW� FOXVWHU� FDQ� H[LVW� RQO\� LI� LW� FRQVWLWXWHV� D� GRPDLQ� RI

,QIUDVHJPHQWDO�*RYHUQPHQWp��1HYHUWKHOHVV�� WKHUH�ZDV�QR�DSSDUHQW� UHDVRQ

ZK\� ,QIUDVHJPHQWDO�*RYHUQPHQW� VKRXOG�EH� D� FRQGLWLRQ�RQ�SRVVLEOH�ZRUG�

LQLWLDO�FRQVRQDQW�FOXVWHUV��$VVXPLQJ�&9&9��DQG�WKH�SKRQRORJLFDO�LGHQWLW\�RI

o�p� DQG� &9�� WKH� TXHVWLRQ� oZK\� DUH� FRQVRQDQW� FOXVWHUV�ZLWKLQ�ZKLFK� QR� ,*

KROGV�QRW�SRVVLEOH�ZRUG�LQLWLDO�FOXVWHUV"p�UHFHLYHV�WKH�DQVZHU� oEHFDXVH�WKH

HPSW\�1XFOHXV� WKH\�HQFORVH� LV� VXEMHFW� WR� WKH�(&3�DQG� ,*� WKH�RQO\�ZD\� WR

VDWLVI\�LWp��$V�DQ�H[DPSOH��FRQVLGHU�WKH�VLWXDWLRQ�IRU�SRVVLEOH��WU�DV�RSSRVHG

WR�LPSRVVLEOH�
�QU�

���� D� �WU E� 
�QU
3*

,* 3*
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,Q� ERWK� FDVHV� ���DrE��� WKH� (&3� FRQFHUQLQJ� WKH� LQLWLDO� HPSW\�1XFOHXV� LV

VDWLVILHG�WKURXJK�3*�E\�WKH�ILUVW�YRZHO�RI�WKH�ZRUG��,Q�FRQWUDVW ��RQO\�WKH�(&3

DSSO\LQJ� WR� WKH� 1-� RI� ���D�� LV� VDWLVILHG�� >WU@� FDQ� LQWHUDFW� DQG� FORVH� WKHLU

GRPDLQ��ZKHUHDV� >QU@�FDQQRW ��7KH�FOXVWHU� ���E�� LV� UXOHG�RXW�EHFDXVH� LW�FRQ�

WDLQV�DQ�HPSW\�1XFOHXV��1-��WKDW�LV�QRW�OLFHQVHG�E\�DQ\�RI�WKH�SKRQRORJLFDO

RSHUDWLRQV�WKDW�PD\�VDWLVI\�WKH�(&3�

���&RQVRQDQWDO�LQWHUDFWLRQ��6\QWDJPDWLF�DVSHFW

8S�WR�WKLV�SRLQW ��LW�KDV�EHHQ�DUJXHG�WKDW�WKH�VHW�RI�FRQVRQDQW�FOXVWHUV�WKDW

GR�QRW�RFFXU�ZRUG�LQLWLDOO\�IRU�SDUDGLJPDWLF�UHDVRQV�FRLQFLGHV�ZLWK�WKH�VHW

RI� FRQVRQDQW� FOXVWHUV� ZLWKLQ� ZKLFK� QR� ,QIUDVHJPHQWDO� *RYHUQPHQW� PD\

KROG�� 0RUHRYHU�� D� FDXVDO� UHODWLRQ� EHWZHHQ� LPSRVVLEOH� ,*� DQG� WKH� QRQ�

RFFXUUHQFH� RI� FRQVRQDQW� FOXVWHUV� LQ� ZRUG�LQLWLDO� SRVLWLRQ� KDV� EHHQ� HVWDE�

OLVKHG�

,�QRZ�ZLVK�WR�DGGUHVV�WKH�V\QWDJPDWLF�DVSHFW�RI�WKH�UHVWULFWLRQV�RQ�ZRUG�

LQLWLDO� FOXVWHUV�� ZK\� GR� FRQVRQDQW� FOXVWHUV� RI� WKH� �75�NLQG� RFFXU� ZRUG�
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LQLWLDOO\�� EXW� QRW� WKHLU� PLUURU�LPDJH� 
�57"� 7KH� SDUWLFXODU� LGHQWLWLHV� RI� WKH

FRQVRQDQWV� LQYROYHG�GR�QRW�PDWWHU�KHUH�EHFDXVH�WKH\�DUH� LGHQWLFDO� IRU�WKH

RFFXUULQJ� DV� ZHOO� DV� IRU� WKH� QRQ�RFFXUULQJ� FRQVRQDQW� FOXVWHUV�� ,Q� WKHRU\�

,QIUDVHJPHQWDO�*RYHUQPHQW�LV�SRVVLEOH�IRU�ERWK��75��ULJKW�WR�OHIW��DQG�
�57

�OHIW�WR�ULJKW��

���� +HDG�ILQDO�,* +HDG�LQLWLDO�,*

2 -1- 2 1 2 -1- 2 1

� � , , � �

� � $ $ � �

W U U W

%DVHG� RQ� LQGHSHQGHQW� HYLGHQFH�� &KDUHWWH� ������� KDV� QRWHG� WKDW� LQWHU�

FRQVRQDQWDO�UHODWLRQV�GHSHQG�RQ�WKH�DYDLODELOLW\�RI�D�YRFDOLF�VXSSRUW�IRU�WKH

KHDG�RI�WKH�FRQVRQDQWDO�GRPDLQ��7KH�JHQHUDOLVDWLRQ�VKH�DUULYHV�DW� LV�JLYHQ

XQGHU������

���� *RYHUQPHQW�/LFHQVLQJ��DGDSWHG�IURP�&KDUHWWH�������

$�FRQVRQDQW�&��FDQ�JRYHUQ�DQRWKHU�FRQVRQDQW�&�� LII�&�� LV� OLFHQVHG�WR

GR�VR�E\�LWV�1XFOHXV�

*RYHUQPHQW� /LFHQVLQJ� ZDV� GHYHORSHG� ZLWKLQ� D� QRQ�&9&9� IUDPH� ZKHUH

LQWHUFRQVRQDQWDO� UHODWLRQV� DUH� H[SUHVVHG� E\� PHDQV� RWKHU� WKDQ

,QIUDVHJPHQWDO�*RYHUQPHQW�DQG� WKH�FRQVRQDQWDO� LGHQWLWLHV�GLIIHU� IURP�WKH

RQHV�DVVXPHG�KHUH��+RZHYHU��WKH�LGHD�H[SUHVVHG�E\�*RYHUQPHQW�/LFHQVLQJ

LV�WKHRU\�QHXWUDO��LQ�RUGHU�IRU�D�FRQVRQDQWDO�FOXVWHU�WR�H[LVW ��LWV�KHDG�QHHGV

YRFDOLF�VXSSRUW ��/HW�XV�QRZ�VHH��LQ�������ZKDW�SUHGLFWLRQV�DUH�PDGH�E\�*RY�

HUQPHQW�/LFHQVLQJ�DV�WR�ZRUG�LQLWLDO�FOXVWHUV�

���� D� :HOO�IRUPHG�VWUXFWXUH E� ,OO�IRUPHG�VWUXFWXUH

3* 3*
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,* ,*

8QGHU�WKH�DVVXPSWLRQ�RI�,QIUDVHJPHQWDO�*RYHUQPHQW ��5�LV�DOZD\V�WKH�KHDG

RI�WKH�GRPDLQ�RI�FRQVRQDQWDO� LQWHUDFWLRQ��DQG�7�LV�WKH�GHSHQGHQW ��$FFRUG�

LQJ�WR�*RYHUQPHQW�/LFHQVLQJ��5�QHHGV�WR�EH�OLFHQVHG�E\�LWV�1XFOHXV�LQ�RUGHU

WR�EH�DEOH�WR�JRYHUQ�7��,Q����D���WKH�1XFOHXV�IROORZLQJ�5�KRVWV�WKH�ILUVW�YRZHO

/LF� /LF�_
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RI�WKH�ZRUG��7KLV�YRZHO�FDQ�OLFHQVH�5�VR�WKDW�5�LV�DEOH�WR�HVWDEOLVK�,*�RYHU�7�

,Q����E���KRZHYHU��WKH�1XFOHXV�1-�IROORZLQJ�5�LV�HPSW\�LQ�DQ\�HYHQW ��+HQFH��LW

FDQ�QHYHU�OLFHQVH�5��ZKLFK��LQ�WXUQ��LV�XQDEOH�WR�JRYHUQ�7��$OWKRXJK�WKH�WZR

PHPEHUV�RI��57� IXOILO� VHJPHQWDO� UHTXLUHPHQWV� IRU�DQ� ,QIUDVHJPHQWDO�*RY�

HUQPHQW�UHODWLRQ��QR�VXFK�UHODWLRQ�FDQ�EH�HVWDEOLVKHG� IRU�V\QWDJPDWLF� UHD�

VRQV��$V�D�FRQVHTXHQFH��1-�GRHV�QRW�VDWLVI\�WKH�(&3��DQG����E��LV�LOO�IRUPHG�

&KDUHWWHnV� *RYHUQPHQW� /LFHQVLQJ� WKXV� FRUUHFWO\� SUHGLFWV� WKH� QRQ�

RFFXUUHQFH�RI�LQLWLDO�
�57�FOXVWHUV��

���&RQFOXVLRQ

,Q�WKLV�DUWLFOH��,�KDYH�WULHG�WR�GHYHORS�D�QRQ�FLUFXODU�DOWHUQDWLYH�WR�WKH�VWDQ�

GDUG� ZD\� RI� KDQGOLQJ� WKH� GLVWULEXWLRQDO� UHVWULFWLRQV� RQ� ZRUG�LQLWLDO� FRQ�

VRQDQW� FOXVWHUV��$W�QR�SRLQW�RI� WKH�DUJXPHQWDWLRQ�GRHV�D� FRQVWUDLQW� LQWHU�

YHQH�� 5DWKHU�� WKH� VHW� RI�REVHUYDWLRQV� H[SUHVVHG� E\� FRPPRQO\� XVHG� FRQ�

VWUDLQWV� VXFK�DV� oZLWKLQ�D�EUDQFKLQJ�2QVHW �� VRQRULW\�PXVW� LQFUHDVHp� IROORZ

IURP�PRUH�JHQHUDO�SULQFLSOHV��$FFRUGLQJ�WR�WKH�YLHZ�DGYRFDWHG�LQ�WKLV�DUWL�

FOH��UHVWULFWLRQV�RQ�ZRUG�LQLWLDO�FRQVRQDQW�FOXVWHUV�IROORZ�IURP�WKH�LQWHUSOD\

RI�WKH�IDFWRUV�LQ������

���� D� *RYHUQPHQW�/LFHQVLQJ��&KDUHWWH��������

E� VHJPHQWDO�FRPSOH[LW\��+DUULV��������

F� WKH�SKRQRORJLFDO�(&3��./9��������

G� &9&9�DQG�o�p &9��/RZHQVWDPP��������WKLV�YROXPH��

H�� WKH� FRQVRQDQWDO� LGHQWLWLHV� GHYHORSHG� LQ� 6FKHHU� ������� ����F�� LQ

SUHVV��

$OO� RI� WKHVH� GHYLFHV� DUH� DVVXPHG� WR� EH� JHQHUDOO\� RSHUDWLYH� LQ� 3KRQRORJ\�

1RQH�RI�WKHP�PDNHV�VSHFLDO�UHIHUHQFH�WR�WKH�SDUWLFXODU�LVVXH�GLVFXVVHG��YL]�

ZRUG�LQLWLDO�FRQVRQDQW�FOXVWHUV��)RU� WKLV�UHDVRQ�� WKH�DSSURDFK�SUHVHQWHG� LV

QRW�FLUFXODU�

� 'RPDLQV�RI�,*�DUH�GHILQHG�LQ�WKH�OH[LFRQ��$FFRUGLQJO\�� LQ� ODQJXDJHV�ZKHUH�FRQVRQDQWV�DUH

OH[LFDOO\�XQUHODWHG�WR�V\OODELF�FRQVWLWXHQWV��,*�GRHV�QRW�RFFXU�� ,W� LV� LQWHUHVWLQJ�WR�QRWH�WKDW

ODQJXDJHV� DOORZLQJ� IRU� ERWK� �75� DQG� �57� FOXVWHUV� DUH� SUHFLVHO\� UHSUHVHQWDWLYHV� RI� $IUR�

$VLDWLF��7KHVH�ODQJXDJHV�KDYH�D�WHPSODWLF�VWUXFWXUH��L�H��V\OODELF�FRQVWLWXHQWV�DQG�VHJPHQWDO

LQIRUPDWLRQ�GR�QRW�FR�KDELW�LQ�WKH�OH[LFRQ��/RZHQVWDPP��WKLV�YROXPH��DUJXHV�IRU�D�GLIIHUHQW

VWDWXV�RI�WKH�LQLWLDO�&9�LQ�WKLV�NLQG�RI� ODQJXDJH��$FFRUGLQJ�WR�KLV�DQDO\VLV��WKH�LQLWLDO�HPSW\

1XFOHXV� LV�QRW�DOZD\V�VXEMHFW� WR�3*� LQ� WHPSODWLF� V\VWHPV�� ,I� WKLV�YLHZ� LV�FRUUHFW �� WKHQ� WKH

SRVVLEOH� RFFXUUHQFH� RI� ERWK� �75� DQG� �57� FOXVWHUV� LQ� WHPSODWLF� ODQJXDJHV� IROORZV�� LQ

�&1-&9�� 9� SURSHUO\� JRYHUQV� 1-�� QRW� WKH� LQLWLDO� &9�� &RQVHTXHQWO\�� WKH� VXUURXQGLQJ� FRQ�

VRQDQWV�DUH�VXEMHFW�WR�QR�FR�RFFXUUHQFH�UHVWULFWLRQV�
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)LQDOO\�� WKH� WKHRU\� RI� FRQVRQDQWDO� LQWHUDFWLRQ� SUHVHQWHG�� XQOLNH

FRQVWUDLQW�EDVHG� PRGHOV�� PDNHV� WKH� SUHGLFWLRQ� WKDW� D� ZRUOG� ZKHUH� RQO\

ZRUG�LQLWLDO�FOXVWHUV�RI�GHFUHDVLQJ�VRQRULW\�RFFXU�FRXOG�QRW�SRVVLEO\�H[LVW �

$FNQRZOHGJHPHQWV

7KLV� DUWLFOH� LV� DQ� DEULGJHG� YHUVLRQ� RI� 6FKHHU� �LQ� SUHVV��� ,� DP� JUDWHIXO� WR

.ULV]WLQD� 3ROJ»UGL�� +RQRUÃ� .DPDQ\�� 3DWULFLD� &DEUHGR�+RIKHUU�� )HUGLQDQG

=ßEODEXQßND�� -RDTXLP� %UDQGDtR� GH� &DUYDOKR�� -RKQ� 5HQQLVRQ� DQG� DQ� DQRQ\�

PRXV�UHYLHZHU�IRU�YDOXDEOH�FRPPHQWV�

5HIHUHQFHV

$QGHUVRQ��-�0��	�&�-��(ZHQ���������3ULQFLSOHV�RI�'HSHQGHQF\�3KRQRORJ\��&DPEULGJH��&DPEULGJH�8QL�

YHUVLW\�3UHVV�

%HQGMDEDOODK�� 6�� ��������$VSHFWV� DSRSKRQLTXHV� GH� OD� YRFDOLVDWLRQ� GX� YHUEH� EHUEÂUH� �NDE\OH��

/DQJXHV�HW�*UDPPDLUH�,,�,,,��3KRQRORJLH��HGLWHG�E\�3��6DX]HW���r����3DULV��8QLYHUVLWÃ�3DULV���

%RQYLQR��(����������$VSHFWV�GH�OnDUWLFOH�GÃILQL�HQ�URPDQHVFR��0$�WKHVLV��8QLYHUVLWÃ�3DULV���

&KDUHWWH��0����������/LFHQFH�WR�JRYHUQ��3KRQRORJ\�<HDUERRN�������r����

&OHPHQWV��*�1����������7KH�UROH�RI�WKH�VRQRULW\�F\FOH�LQ�FRUH�V\OODELILFDWLRQ��3DSHUV� LQ�/DERUDWRU\

3KRQRORJ\�� ,��%HWZHHQ� WKH�*UDPPDU� DQG�3K\VLFV� RI�6SHHFK�� HGLWHG�E\� -��.LQJVWRQ�	�0��%HFNPDQ�

���r�����&DPEULGJH��&83�

&OHPHQWV��*�1�� ��������/LHX�GnDUWLFXODWLRQ�GHV�FRQVRQQHV�HW�GHV�YR\HOOHV��XQH� WKÃRULH�XQLILÃH�

/nDUFKLWHFWXUH�GHV�UHSUÃVHQWDWLRQV�SKRQRORJLTXHV��HGLWHG�E\�%��/DNV�	�$��5LDOODQG�����r����

3DULV��&156�(GLWLRQV�

&UHLVVHOV��'����������6WUXFWXUHV�V\OODELTXHV�GX�GLDORQNÃ�GH�)DOÃ\D��0DQGHNDQ������r���

&\UDQ��(�� ��������9RFDOLF�(OHPHQWV� LQ�3KRQRORJ\��$� VWXG\� LQ�0XQVWHU� ,ULVK��'RFWRUDO�GLVVHUWDWLRQ��8QL�

YHUVLW\�RI�/XEOLQ�

&\UDQ�� (�� 	� (�� *XVVPDQQ� �IRUWKFRPLQJ��� &RQVRQDQW� FOXVWHUV� DQG� JRYHUQLQJ� UHODWLRQV�� 3ROLVK

LQLWLDO�FRQVRQDQW�VHTXHQFHV��7KH�V\OODEOH��YLHZV�DQG�IDFWV��HGLWHG�E\�+��YDQ�GHU�+XOVW�	�1��5LWWHU�

%HUOLQ��1HZ�<RUN��GH�*UX\WHU�

*XHUVVHO��0��	�-��/RZHQVWDPP��LQ�SUHS����7KH�GHULYDWLRQDO�PRUSKRORJ\�RI�WKH�&ODVVLFDO�$UDELF�9HUE��0V��

8QLYHUVLWÃ�3DULV���	�84$0�

*XVVPDQQ��(��	�-��.D\H���������3ROLVK�1RWHV�IURP�D�'XEURYQLN�&DIÃ��62$6�:RUNLQJ�3DSHUV�LQ�/LQ�

JXLVWLFV�DQG�3KRQHWLFV�������r����

+DUULV�� -�� �������� 6HJPHQWDO� FRPSOH[LW\� DQG� SKRQRORJLFDO� JRYHUQPHQW ��3KRQRORJ\� <HDUERRN���

���r����

+DUULV��-����������(QJOLVK�VRXQG�VWUXFWXUH��2[IRUG��%ODFNZHOO�

+DUULV��-��	�*��/LQGVH\���������7KH�HOHPHQWV�RI�SKRQRORJLFDO�UHSUHVHQWDWLRQ��)URQWLHUV�RI�3KRQRORJ\�

HGLWHG�E\�-��'XUDQG�	�)��.DWDPED����r����/RQGRQ��/RQJPDQ�

+HR��<����������(PSW\�FDWHJRULHV�DQG�.RUHDQ�3KRQRORJ\��'RFWRUDO�GLVVHUWDWLRQ��62$6��/RQGRQ�

+ÃUDXOW ��*����������/HV�UHFWLRQV�V\OODELTXHV�HQ�VRQLQNÃ��/LQJXLVWLTXH�$IULFDLQH������r���

.DKQ��'����������6\OODEOH�EDVHG�JHQHUDOL]DWLRQV�LQ�(QJOLVK�3KRQRORJ\��'RFWRUDO�GLVVHUWDWLRQ��0,7�

.D\H��-����������*RYHUQPHQW�LQ�3KRQRORJ\��7KH�FDVH�RI�0RURFFDQ�$UDELF��7KH�/LQJXLVWLF�5HYLHZ���

���r����

.D\H��-����������m&RGDn�OLFHQVLQJ��3KRQRORJ\�<HDUERRN�������r����



��� 7RELDV�6FKHHU

.D\H�� -�� ��������'R�\RX�EHOLHYH� LQ�PDJLF"�7KH� VWRU\�RI�V�&� VHTXHQFHV��62$6�:RUNLQJ�3DSHUV� LQ

/LQJXLVWLFV�DQG�3KRQHWLFV�������r����

.D\H��-���-��/RZHQVWDPP�	�-�5��9HUJQDXG���������7KH�LQWHUQDO�VWUXFWXUH�RI�SKRQRORJLFDO�UHSUHVHQ�

WDWLRQV��$�WKHRU\�RI�&KDUP�DQG�*RYHUQPHQW ��3KRQRORJ\�<HDUERRN�������r����

.D\H��-���-��/RZHQVWDPP�	�-�5��9HUJQDXG���������&RQVWLWXHQW�VWUXFWXUH�DQG�JRYHUQPHQW�LQ�SKR�

QRORJ\��3KRQRORJ\�<HDUERRN�������r����

/DUVHQ�� %�8�� ��������6RPH� DVSHFWV� RI� YRZHO� OHQJWK� DQG� VWÒG� LQ� PRGHUQ� 'DQLVK�� 0$� WKHVLV�� 8QLYHUVLWÃ

3DULV���

/DUVHQ��%�8�� �������� ,WDOLDQ�YRZHO� OHQJWK��5DGGRSSLDPHQWR�6LQWDWWLFR�DQG� WKH�VHOHFWLRQ�RI� WKH

GHILQLWH�DUWLFOH� LQ�PRGHUQ� ,WDOLDQ��/DQJXHV� HW�*UDPPDLUH� ,,�,,,��3KRQRORJLH��HGLWHG�E\�3��6DX]HW�

��r�����3DULV��8QLYHUVLWÃ�3DULV���
/RZHQVWDPP�� -�� �������� 2Q� WKH� PD[LPDO� FOXVWHU� DSSURDFK� WR� V\OODEOH� VWUXFWXUH��/LQJXLVWLF� ,Q�

TXLU\�������������

/RZHQVWDPP��-����������$QRWKHU�ORRN�DW�1JL]LP�V\OODEOH�VWUXFWXUH��7DON�JLYHQ�DW�WKH���ÂPH�FRQ�

IÃUHQFH�GH�OLQJXLVWLTXH�DIULFDQLVWH��%RVWRQ�8QLYHUVLW\��$SULO������

/RZHQVWDPP��-�� ��������&9�DV� WKH�RQO\�V\OODEOH� W\SH��)XOO� LQWHUSUHWDELOLW\� LQ�SKRQRORJ\��&XUUHQW

WUHQGV�LQ�3KRQRORJ\��0RGHOV�DQG�0HWKRGV��HGLWHG�E\�-��'XUDQG�	�%��/DNV�����r�����6DOIRUG��(65,�

1LNLHPD�� (�� �������� *RXYHUQHPHQW� 3URSUH� HW� OLFHQFLHPHQW� HQ� SKRQRORJLH�� OH� FDV� GX� 7DQJDOH�

/DQJXHV�2ULHQWDOHV�$QFLHQQHV��3KLORORJLH�HW�/LQJXLVWLTXH�������r����

5HQQLVRQ��-�5���WKLV�YROXPH���&DQ�WKHUH�EH�HPSW\�SKRQRORJLFDO�HOHPHQWV"�2Q�HPSW\�KHDGV�DQG

HPSW\�RSHUDWRUV�

6DJH\��(�� ��������7KH� UHSUHVHQWDWLRQ� RI� IHDWXUHV� DQG� UHODWLRQV� LQ� QRQ�OLQHDU� SKRQRORJ\�� 3K'�GLVVHUWDWLRQ�

0,7�

6FKDQH��6�6����������7KH�IXQGDPHQWDOV�RI�3DUWLFOH�3KRQRORJ\��3KRQRORJ\�<HDUERRN�������r����

6FKHHU��7�� ��������8QH�WKÃRULH�GH� OnLQWHUDFWLRQ�GLUHFWH�HQWUH�FRQVRQQHV��'RFWRUDO�GLVVHUWDWLRQ��8QLYHUVLWÃ

3DULV���

6FKHHU��7�� ��������9RZHO�]HUR�DOWHUQDWLRQV�DQG� WKHLU�VXSSRUW� IRU�D� WKHRU\�RI�FRQVRQDQWDO� LQWHU�

DFWLRQ�� &HUWDPHQ� 3KRQRORJLFXP� ,,,�� HGLWHG� E\� 3�0�� %HUWLQHWWR�� /�� *DHWD�� *�� -HWFKHY� 	

'��0LFKDHOV���������7RULQR��5RVHQEHUJ�	�6HOOLHU�

6FKHHU��7�������D���$�XQLILHG�PRGHO�RI�3URSHU�*RYHUQPHQW ��7KH�/LQJXLVWLF�5HYLHZ�������������

6FKHHU��7�������E���*RYHUQLQJ�GRPDLQV�DUH�KHDG�ILQDO��6WUXFWXUH�DQG�,QWHUSUHWDWLRQ��6WXGLHV�LQ�3KRQRO�

RJ\��HGLWHG�E\�(��&\UDQ�����������/XEOLQ��)ROLXP�

6FKHHU�� 7�� �����F��� /D� VWUXFWXUH� LQWHUQH� GHV� FRQVRQQHV��/DQJXHV� HW� *UDPPDLUH� ,,�,,,�� 3KRQRORJLH�

HGLWHG�E\�3��6DX]HW�����r�����3DULV��8QLYHUVLWÃ�3DULV���

6FKHHU��7���LQ�SUHVV���$�WKHRU\�RI�FRQVRQDQWDO�LQWHUDFWLRQ��)ROLD�/LQJXLVWLFD�

6ÃJÃUDO��3����������8QH�WKÃRULH�JÃQÃUDOLVÃH�GH�OnDSRSKRQLH��'RFWRUDO�GLVVHUWDWLRQ��8QLYHUVLWÃ�3DULV���

6ÃJÃUDO��3��	�7��6FKHHU��LQ�SUHVV���$�JHQHUDOL]HG�WKHRU\�RI�$EODXW��7KH�FDVH�RI�0RGHUQ�*HUPDQ

6WURQJ� 9HUEV��0RGHOV� RI� ,QIOHFWLRQ�� HGLWHG� E\� $�� 2UWPDQQ�� 5�� )DEUL� 	� 7�� 3DURGL�� 7ÖELQJHQ�

1LHPH\HU�

6HONLUN�� (�� �������� 2Q� WKH� PDMRU� FODVV� IHDWXUHV� DQG� V\OODEOH� WKHRU\��/DQJXDJH� 6RXQG� 6WUXFWXUH�

HGLWHG�E\�0��$URQRII�	�5�7��2HKUOH�����r�����&DPEULGJH��0DVV���0,7�3UHVV�

YDQ� GH�:HLMHU�� -�0�� ��������6HJPHQWDO� VWUXFWXUH� DQG� FRPSOH[� VHJPHQWV�� 'RFWRUDO� GLVVHUWDWLRQ�� 5LMNV�

XQLYHUVLWHLW�WH�/HLGHQ�


