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��,QWHUSUHWDWLRQ�RI�63�GDWD'HWHUPLQLVWLF�FKRLFH�PHFKDQLVP7KH�EDVLF�K\SRWKHVLV�LV�WKDW�FKRLFHV�PDGH�E\�UHVSRQGHQWV�UHIOHFW�D�SUHIHUHQFH�RUGHULQJ�RYHU�DOODOWHUQDWLYHV��:H�DVVXPH�WKDW�D�UHVSRQGHQW�KDV�SUHIHUHQFHV�RYHU�DOO�FKRLFH�DOWHUQDWLYHV�WKDW�FDQ�EHGHVFULEHG�E\�PHDQV�RI�D�XWLOLW\�IXQFWLRQ�X��ZLWK�WKH�DWWULEXWHV�[�RI�WKH�DOWHUQDWLYHV�DV�LWVDUJXPHQWV��7KH�SUHIHUHQFHV�PD\�EH�GHSHQGHQW�RQ�WKH�UHVSRQGHQW¶V��REVHUYHG�DQG�XQREVHUYHG�FKDUDFWHULVWLFV�]��$OWHUQDWLYHV�DUH�GLVWLQJXLVKHG�E\�PHDQV�RI�D�VXIIL[�DQG�WKH�XWLOLW\�RI�DOWHUQDWLYH�LLV� ��� ][XX LL  ���,I�WKH�FRQVXPHU�KDV�WR�FKRRVH�EHWZHHQ�WZR�DOWHUQDWLYHV��L DQG�M��DQG�GRHV�VR�RQ�WKH�EDVLV�RI�KLVSUHIHUHQFHV��KH�FKRRVHV�WKH�DOWHUQDWLYH�IRU�ZKLFK�XWLOLW\�LV�KLJKHVW�/HW�,�L_L�M��EH�DQ�LQGLFDWRU�YDULDEOH�WKDW�WDNHV�RQ�WKH�YDOXH���ZKHQ�DOWHUQDWLYH�L LV�FKRVHQ�DQG�LVHTXDO�WR���RWKHUZLVH��$FFRUGLQJ�WR�WKH�WKHRU\�MXVW�ODLG�RXW��ZH�VKRXOG�KDYH����LII���_� !� ML XXMLL, ���7KH�EXON�RI�WKH�OLWHUDWXUH�RQ�63�GDWD�DVVXPHV�WKDW�SUHIHUHQFHV�DUH�OLQHDU�LQ�WKH�DWWULEXWHV��DQG�ZHZLOO�DGRSW�WKLV�DVVXPSWLRQ�WKURXJKRXW�WKH�SDSHU��,W�PHDQV�WKDW�ZH�FDQ�ZULWH�WKH�XWLOLW\�IXQFWLRQ�RIWKH�UHVSRQGHQW�DV�¦  1

Q QLQL []][X � ����� E ���ZKHUH�1�LV�WKH�QXPEHU�RI�DWWULEXWHV�DQG�WKH��V�DUH�FRHIILFLHQWV�WKDW�PD\�EH�UHVSRQGHQW�VSHFLILF��,WIROORZV�IURP�����WKDW� � � ���LII���_� � !� ¦ 1Q QMQLQ [[]MLL, E ���,I�WKH�UHVSRQGHQW�PDNHV�0 FKRLFHV��KHU�FKRLFHV�GHILQH�0 LQHTXDOLWLHV�WKDW�VKRXOG�EH�FRQVLVWHQWZLWK�HDFK�RWKHU��7KLV�LPSRVHV�WHVWDEOH�UHVWULFWLRQV�RQ�WKH�GDWD��7KLV�VHHPV�WR�KDYH�EHHQ�SRLQWHGRXW�ILUVW�E\�%DWHV��������ZKR�FRQVWUXFWHG�µUD\�GLDJUDPV¶�IRU�WKH�FDVH�LQ�ZKLFK�WKHUH�DUH�WKUHHFKDUDFWHULVWLFV�� (DFK�FKRLFH�GHILQHV�D�UD\�DQG�WKLV�UD\�LV�WKH�ERXQGDU\�RI�WKH�FRPELQDWLRQV�RI�WKHSDUDPHWHUV E RI�WKH�UHVSRQGHQW¶V�XWLOLW\�IXQFWLRQ�WKDW�DUH�FRQVLVWHQW�ZLWK�KHU�FKRLFH�,Q�JHQHUDO��WKH�HTXDWLRQ� � � ����  �¦ 1Q QMQLQ [[]E GHILQHV�D�K\SHUSODQH�LQ�WKH�VSDFH�WR�ZKLFK�WKHFRHIILFLHQWV�E EHORQJ��7KH�EV�WKDW�DUH�FRQVLVWHQW�ZLWK�D�FKRLFH�PDGH�E\�WKH�UHVSRQGHQWV�DUH�LQ�RQHRI�WKH�WZR�RSHQ�KDOI�VSDFHV�GHILQHG�E\�WKLV�K\SHUSODQH��(DFK�FKRLFH�RI�WKH�UHVSRQGHQW�GHILQHV
� 7KH�WHVW�RI�UDWLRQDOLW\�WKLV�VXJJHVWV�LV�VLPLODU�LQ�VSLULW�WR�WKDW�GHYHORSHG�E\�9DULDQ��������ZKR�FRQVLGHUHG�XWLOLW\PD[LPL]DWLRQ�XQGHU�D�EXGJHW�UHVWULFWLRQ�
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VXFK�D�KDOI�VSDFH��&RQVLVWHQF\�UHTXLUHV�WKDW�WKH�LQWHUVHFWLRQ�RI�WKH�KDOI�VSDFHV�GHILQHG�E\�DOOTXHVWLRQV�LV�QRW�HPSW\��$Q�HOHPHQWDU\�YLRODWLRQ�RI�WKLV�UHTXLUHPHQW�RFFXUV�ZKHQ�D�UHVSRQGHQWPDNHV�GLIIHUHQW�FKRLFHV�LQ�LGHQWLFDO�FKRLFH�VLWXDWLRQV��WKH�KDOI�VSDFHV�GHILQHG�E\�WKHVH�FKRLFHV�DUHGLVMRLQW�DQG�WKHLU�LQWHUVHFWLRQ�LV�WKHUHIRUH�HPSW\��,W�VKRXOG�EH�QRWHG�WKDW�WKLV�FRQVLVWHQF\�FKHFNDOORZV�IRU�LQGLYLGXDO�VSHFLILF�FRHIILFLHQWV� E �6 OHQVPLQGH��������������XVHG�D�SDUWLDO�YHUVLRQ�RI�WKLV�FKHFN�E\�FRPSDULQJ�RQO\�WZR�FKRLFHV�DWD�WLPH�� 6 OHQVPLQGH �������IRXQG�WKDW�PRUH�WKDQ�����RI�WKH�UHVSRQGHQWV�ZKR�KDG�WR�PDNH�QLQHSDLUZLVH FRPSDULVRQV�PDGH�DW�OHDVW�RQH�FKRLFH�WKDW�LV�LQFRQVLVWHQW�ZLWK�DQRWKHU�FKRLFH��ZKHUHDV6 OHQVPLQGH �������IRXQG�WKDW�PRUH�WKDQ�RQH�WKLUG�RI�UHVSRQGHQWV�ZKR�KDG�WR�PDNH�IRXUSDLUZLVH FRPSDULVRQV�PDGH�DW�OHDVW�RQH�LQFRQVLVWHQW�FKRLFH�)RVWHU�DQG�0DXUDWR���������FRQVLGHU�VRPH�RWKHU�WHVWV�IRU�WKH�ORJLFDO�FRQVLVWHQF\�RI�63�FKRLFHV��,IRQH�DOWHUQDWLYH�GRPLQDWHV�WKH�RWKHU�LQ�WKH�VHQVH�WKDW�DOO�FKDUDFWHULVWLFV�KDYH�D�YDOXH�WKDW�LV�HTXDOWR�RU�EHWWHU�WKDQ�WKDW�RI�WKH�RWKHU��LW�VKRXOG�DOZD\V�EH�FKRVHQ��,I�DOWHUQDWLYH�$�LV�SUHIHUUHG�WR�%�DQG�DQRWKHU�SDLUZLVH FRPSDULVRQ�UHVXOWV�LQ�%�EHLQJ�SUHIHUUHG�WR�&��WKDQ�D�SDLUZLVH FRPSDULVRQ�RI$�DQG�&�VKRXOG�UHVXOW�LQ�D�FKRLFH�IRU�$�� 7KHVH�GRPLQDQFH�DQG�WUDQVLWLYLW\�UHTXLUHPHQWV�DUHDVSHFWV�RI�WKH�JHQHUDO�FRQVLVWHQF\�WHVW�EDVHG�RQ�����WKDW�ZDV�GLVFXVVHG�DERYH��,W�ZDV�IRXQG�WKDW����RI�WKH�UHVSRQGHQWV�YLRODWHG�WKH�GRPLQDQFH�FULWHULRQ�DQG�����WKH�WUDQVLWLYLW\�UHTXLUHPHQW�*LYHQ�WKH�HOHPHQWDU\�QDWXUH�RI�HVSHFLDOO\�WKH�GRPLQDQFH�FULWHULRQ��WKHVH�IUDFWLRQV�DUHVXUSULVLQJO\�KLJK�/H[LFRJUDSKLF�FKRLFHV�DUH�DOZD\V�FRQVLVWHQW��7KH\�DUH�FRPSDWLEOH�ZLWK�D�OLQHDU�XWLOLW\�IXQFWLRQ����LI�RQH�RI�WKH�SDUDPHWHUV��VD\�WKH�ILUVW��LV�VXFK�WKDW� �� ��� ML [[ �E DOZD\V�H[FHHGV� �¦ �1
Q QMQLQ [[]� ��E LQ�DEVROXWH�YDOXH��7KLV�PHDQV�WKDW�WKH�RFFXUUHQFH�RI�OH[LFRJUDSKLF�FKRLFHV�LVDOVR�DIIHFWHG�E\�WKH�YDOXHV�FKRVHQ�IRU�WKH�DWWULEXWHV��,I�WKH�UHDO�SUHIHUHQFHV�RI�D�UHVSRQGHQW�DUHJLYHQ�E\������WKH�WUDGH�RIIV�VKH�LV�ZLOOLQJ�WR�PDNH�FDQ�EH�XQFRYHUHG�E\�XVLQJ�WKH�µULJKW¶�YDOXHV�RIWKH�DWWULEXWHV��+RZHYHU��LI�D�UHVSRQGHQW�KDV�WUXO\�OH[LFRJUDSKLF�SUHIHUHQFHV��VXFK�WUDGH�RIIV�GRQRW�H[LVW��,W�LV�WKHUHIRUH�LPSRUWDQW�WR�FKHFN�ZKHWKHU�OH[LFRJUDSKLF�FKRLFH�EHKDYLRU�LV�FRPSDWLEOHZLWK�UHDVRQDEOH�YDOXHV�RI�WKH�WUDGH�RIIV�LQYROYHG��
3UREDELOLVWLF�FKRLFH�PHFKDQLVP7KH�IDFW�WKDW�HYHQ�SDUWLDO�DQG�HOHPHQWDU\�FKHFNV�VKRZ�PDQ\�YLRODWLRQV�RI�FRQVLVWHQF\�VXJJHVWWKDW�LW�LV�ZRUWKZKLOH�WR�FRQVLGHU�H[SOLFLWO\�WKH�SRVVLELOLW\�WKDW�WKH�FKRLFH�SURFHVV�LV�VXEMHFW�WRHUURUV��)RUWXQDWHO\��WKH�ORJLW�PRGHO��ZKLFK�LV�WKH�ZRUNKRUVH�RI�VWDWHG�SUHIHUHQFH�DQDO\VLV��FDQ�EHLQWHUSUHWHG�DV�LQFRUSRUDWLQJ�VXFK�D�PHFKDQLVP��,Q�LWV�VWDQGDUG�IRUP�WKLV�PRGHO�FDQ�EH�UHODWHG�WRWKH�GLVFXVVLRQ�DERYH�E\�DGGLQJ�DQ�HUURU�WHUPH WR�WKH�EHKDYLRUDO�K\SRWKHVLV��������LII���_� !�� VHML XXMLL, ���DQG�DVVXPLQJ�WKDW�H LV�ORJLVWLF�GLVWULEXWHG��1 LV�D�VFDOLQJ�IDFWRU�� :KHQ�1 ��WKLV�UHGXFHV�WR�����)RU�SRVLWLYH�YDOXHV�RI�1 WKLV�PRGHO�LPSOLHV�FKRLFH�SUREDELOLWLHV�RI�WKH�IRUP�
� +H�UHVWULFWV�DWWHQWLRQ�WR�WKH�QRQ�HPSWLQHVV�RI�WKH�LQWHUVHFWLRQ�RI�WZR�KDOI�VSDFHV��ZKHUHDV�D�FRPSOHWH�FRQVLVWHQF\FKHFN�ZRXOG�LQYHVWLJDWH�WKH�QRQ�HPSWLQHVV�RI�WKH�LQWHUVHFWLRQ�RI�DOO�WKH�KDOI�VSDFHV�GHILQHG�E\�WKH�UHVSRQGHQW¶VFKRLFHV�� $�WKLUG�WHVW�FRQVLGHUHG�E\�)RVWHU�DQG�0DXUDWR��������UHIHUV�WR�WKH�UDQNLQJ�RI�PRUH�WKDQ�WZR�DOWHUQDWLYHV��7KLV�WHVWLV�QRW�FRQVLGHUHG�KHUH�� 6HH�5RVHQEHUJHU�HW�DO���������IRU�D�GLVFXVVLRQ�RI�OH[LFRJUDSKLF�FKRLFH�EHKDYLRU�� 7KH�LQWURGXFWLRQ�RI�WKH�UDQGRP�WHUP�PD\�EH�LQWHUSUHWHG�DV�WKH�UHVXOW�RI�DQ�LPSHUIHFW�DELOLW\�WR�FKRRVH��VHH�'H3DOPD�HW�DO���������
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XXHHMLL, �
��  ���,Q�DSSOLFDWLRQV�RI�WKH�PRGHO�D�VWDQGDUG�DVVXPSWLRQ�LV�WKDW�WKH�UDQGRP�WHUPV�RI�HDFK�FKRLFH�DUHLQGHSHQGHQW��7KH�YDOXH�RI�WKH�VFDOLQJ�IDFWRU�UHIOHFWV�WKH�YDULDQFH�RI�WKH�HUURU�WHUP��,W�VHHPVQDWXUDO�WR�UHODWH�LW�WR�WKH�FRPSOH[LW\�RI�WKH�FKRLFH�SURFHVV�DQG�'H6KD]R�DQG�)HUPR��������KDYHLQGHHG�VKRZQ�WKDW�LWV�YDOXH�LQFUHDVHV�ZKHQ�FKRLFH�VLWXDWLRQV�EHFRPH�PRUH�FRPSOH[�$Q�LPSRUWDQW�LPSOLFDWLRQ�RI�����LV�WKDW�LW�LV�FRPSDWLEOH�ZLWK��DQG�LQGHHG�SUHGLFWV�WKH�RFFXUUHQFHRI�GLIIHUHQW�FKRLFHV�LQ�LGHQWLFDO�FKRLFH�VLWXDWLRQV��7KLV�LV�FOHDU�IURP�WKH�IDFW�WKDW� ML XX � FDQ�EHSRVLWLYH�LQ������ZKLOH�WKH�SUREDELOLW\�WKDW�DOWHUQDWLYH�L ZLOO�EH�FKRVHQ�LV�VWLOO�VPDOOHU�WKDQ����,QJHQHUDO�LW�FDQ�RQO\�EH�VDLG�RQ�WKH�EDVLV�RI�����WKDW� �!� ML XX LPSOLHV�WKDW�WKH�SUREDELOLW\�WKDW�LZLOO�EH�FKRVHQ�H[FHHGV�WKH�SUREDELOLW\�WKDW�M ZLOO�EH�FKRVHQ��7KLV�PXFK�ZHDNHU�UHODWLRQ�EHWZHHQWKH�SUHIHUHQFHV�RI�WKH�UHVSRQGHQW�DQG�KHU�FKRLFH�EHKDYLRU�LV�D�FRQVHTXHQFH�RI�WKH�µQRLVH¶�FDXVHGE\�WKH�UDQGRP�WHUP�0�/HW�S EH�WKH�SUREDELOLW\�WKDW�D�UHVSRQGHQW�FKRRVHV�DOWHUQDWLYH�L��ZKHQ�FRQIURQWHG�ZLWK�DOWHUQDWLYHVL�DQG�M��,I�VKH�IDFHV�WKH�VDPH�FKRLFH�VLWXDWLRQ�WZLFH��WKHUH�DUH�WKUHH�SRVVLELOLWLHV�� DOWHUQDWLYH�L LV�FKRVHQ�WZLFH��WKH�SUREDELOLW\�RI�WKLV�HYHQW�LV�S�� DOWHUQDWLYH�M LV�FKRVHQ�WZLFH��WKH�SUREDELOLW\�RI�WKLV�HYHQW�LV����S��� GLIIHUHQW�FKRLFHV�DUH�PDGH��WKH�SUREDELOLW\�RI�WKLV�HYHQW�LV��S���S��7KH�UHVSRQGHQW�PD\�WKHUHIRUH�EH�FRQVLVWHQWO\�ULJKW��LI�VKH�FKRRVHV�WKH�DOWHUQDWLYH�ZLWK�WKH�KLJKHVWSUREDELOLW\�WZLFH���FRQVLVWHQWO\�ZURQJ��LI�WKH�DOWHUQDWLYH�ZLWK�WKH�ORZHVW�SUREDELOLW\�LV�FKRVHQWZLFH��RU�LQFRQVLVWHQW��$FFRUGLQJ�WR�WKH�PRGHO��WKH�SUREDELOLW\�RI�FKRRVLQJ�FRQVLVWHQWO\�ULJKW�LVKLJKHU�WKDQ�WKDW�RI�FKRRVLQJ�FRQVLVWHQWO\�ZURQJ��7KH�SUREDELOLW\�RI�PDNLQJ�WZR�GLIIHUHQW�FKRLFHVLV�DW�OHDVW�WZLFH�DV�KLJK�WKDQ�WKDW�RI�FKRRVLQJ�FRQVLVWHQWO\�ZURQJ�DQG�H[FHHGV�WKDW�RI�FKRRVLQJFRQVLVWHQWO\�ULJKW�LI�WKH�SUREDELOLW\�RI�FKRRVLQJ�ULJKW�LV�ORZHU�WKDQ������7KHVH�DUH�VWURQJSUHGLFWLRQV�WKDW�FDQ�EH�FKHFNHG�HDVLO\�LI�UHVSRQGHQWV�DUH�SODFHG�WZLFH�LQ�WKH�VDPH�FKRLFH�VLWXDWLRQZLWKRXW�EHLQJ�DZDUH�RI�LW�7KH�LQWURGXFWLRQ�RI�D�SUREDELOLVWLF�FKRLFH�PHFKDQLVP�KDV�DV�D�FRQVHTXHQFH�WKDW�WKH�SUHGLFWHGIUHTXHQFLHV�RI�OH[LFRJUDSKLF�FKRLFH�EHKDYLRU�EHFRPH�VPDOO��HYHQ�IRU�D�PRGHUDWH�QXPEHU�RIFKRLFH�VLWXDWLRQV��7KLV�PHDQV�WKDW�XQOHVV�UHVSRQGHQWV�KDYH�LQGHHG�SUHIHUHQFHV�WKDW�DUH�WUXO\OH[LFRJUDSKLF�RU�FORVH�WR�OH[LFRJUDSKLF�LQ�WKDW�WKH\�PDNH�H[WUHPH�WUDGH�RIIV�EHWZHHQ�WKH�YDULRXVDWWULEXWHV�RI�WKH�FKRLFH�VLWXDWLRQ��LW�EHFRPHV�XQOLNHO\�WKDW�VXFK�FKRLFH�EHKDYLRU�ZLOO�HYHU�EHREVHUYHG�� )RU�LQVWDQFH��HYHQ�LI�D�SDUWLFXODU�UHVSRQGHQW�KDV�D�SUREDELOLW\�����RI�PDNLQJ�WKHµOH[LFRJUDSKLF¶�FKRLFH�LQ�HDFK�VLWXDWLRQ��WKH�SUREDELOLW\�WKDW�KLV�VHTXHQFH�RI�FKRLFHV�LVOH[LFRJUDSKLF�ZKHQ����VLWXDWLRQV�DUH�SUHVHQWHG�WR�KLP�LV�����RQO\��,I�WKH�SUREDELOLW\�IRU�HDFKSDUWLFXODU�FKRLFH�LV�����WKH�SUREDELOLW\�IRU�WKH�VHTXHQFH�LV�RQO\�����

��'DWD7KH�GDWD�ZH�XVH�LQ�WKLV�SDSHU�ZHUH�JDWKHUHG�DV�SDUW�RI�D�ODUJHU�VXUYH\�FDUULHG�RXW�E\�D�VSHFLDOL]HGEXUHDX��,QWRPDUW���7KLV�FRPSDQ\�KDV�RUJDQL]HG�D�ODUJH�SDQHO�RI�UHVSRQGHQWV�ZKR�DUH�SDLG�IRUILOOLQJ�RXW�UHJXODUO\�D�TXHVWLRQQDLUH��7KH�LQIRUPDWLRQ�XVHG�KHUH�UHIHUV�WR�D�QXPEHU�RI�VWDWHGFKRLFH�TXHVWLRQV�WKDW�ZHUH�IRUPXODWHG�LQ�RUGHU�WR�LQYHVWLJDWH�WKH�UHVSRQGHQW¶V�YDOXDWLRQ�RIFKDQJHV�LQ�WUDIILF�ULVN��(DFK�UHVSRQGHQW�ZDV�DVNHG�WR�LPDJLQH�WKDW�VKH�KDV�WR�PDNH�D�WULS�IURP�$
� 7KLV�DVVXPHV�WKDW�UHVSRQGHQWV�FKRRVH�LQ�DFFRUGDQFH�ZLWK�WKHLU�SUHIHUHQFHV��8QUHOLDEOH�UHVSRQGHQWV�ZKR�PDNHOH[LFRJUDSKLF�FKRLFHV�EHFDXVH�WKH\�XVH�D�UXOH�RI�WKXPE�WKDW�DOORZV�WKHP�WR�SURFHHG�IDVWO\�WKURXJK�WKH�TXHVWLRQQDLUHDUH�LQGLVWLQJXLVKDEOH�IURP�WUXO\�OH[LFRJUDSKLF�UHVSRQGHQWV�
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WR�%�E\�FDU��ZKLOH�WKHUH�DUH�QR�RWKHU�SHUVRQV�LQ�WKH�FDU��6KH�FDQ�XVH�WZR�URDGV��ZKLFK�PD\�GLIIHULQ�WKUHH�DWWULEXWHV��WROO��ULVN�RI�D�IDWDO�DFFLGHQW�DQG�WUDYHO�WLPH��7KH�UHVSRQGHQW�LV�WROG�WKDW�WKHVHWKUHH�DWWULEXWHV�DUH�WKH�RQO\�RQHV�LQ�ZKLFK�WKH�WZR�URDGV�GLIIHU��7UDYHO�WLPH�ZDV�LQFOXGHG�LQ�RUGHUWR�IDFLOLWDWH�D�FRPSDULVRQ�RI�WKH�RXWFRPHV�RI�WKLV�VWXG\�ZLWK�WUDYHO�WLPH�YDOXDWLRQ�VWXGLHV��6LQFHWKHUH�DUH�QR�RWKHU�'XWFK�VWXGLHV�RQ�WKH�YDOXH�RI�D�VWDWLVWLFDO�OLIH��VXFK�D�FRPSDULVRQ�ZDV�WKRXJKWWR�EH�GHVLUDEOH�7KH�SXUSRVH�RI�WKH�VXUYH\�ZDV�WR�PHDVXUH�WKH�YDOXH�RI�D�VWDWLVWLFDO�OLIH�DQG�IRU�WKLV�UHDVRQ�WKHGLIIHUHQFHV�LQ�WKH�WROO�DQG�WKH�QXPEHU�RI�IDWDOLWLHV�ZHUH�DOZD\V�RI�WKH�RSSRVLWH�VLJQ�� :KHQ�WKHUHZDV�DOVR�D�FKDQJH�LQ�WUDYHO�WLPH��LW�KDG�WKH�VDPH�VLJQ�DV�WKH�FKDQJH�LQ�WKH�QXPEHU�RI�IDWDOLWLHV�7KLV�PHDQV�WKDW�WKH�FKRLFH�VLWXDWLRQV�SRVHG�WR�WKH�UHVSRQGHQWV�LPSOLHG�WKDW�WKH\�DOZD\V�KDG�WRSD\�IRU�DGGLWLRQDO�VDIHW\�DQG�OHVV�WUDYHO�WLPH�(DFK�UHVSRQGHQW�ZDV�WHQ�WLPHV�DVNHG�WR�PDNH�D�FKRLFH�EHWZHHQ�WZR�URDGV��)LYH�VHTXHQFHV�RI���FKRLFH�VLWXDWLRQV�ZHUH�IRUPXODWHG��,Q�HDFK�VHTXHQFH�WKH�VHFRQG�DQG�WKH�WHQWK�VLWXDWLRQV�ZHUHLGHQWLFDO��(DFK�UHVSRQGHQW�ZDV�UDQGRPO\�DVVLJQHG�WR�RQH�VHTXHQFH��7KMLV�GHILQHV�ILYH�JURXSV�RIUHVSRQGHQWV��7KH�VL]H�RI�HDFK�JURXS�LV�LQGLFDWHG�LQ�7DEOH���7KH�WKUHH�DWWULEXWHV�ZHUH�VSHFLILHG�DV�IROORZV��7KH�WROO�LV�WKH�SULFH�SHU�WULS�LQ�'XWFK�JXLOGHUV�� ,WYDULHV�EHWZHHQ�'IO������DQG�'IO��������7KH�WUDYHO�WLPH�YDULHV�EHWZHHQ����PLQXWHV�DQG���KRXU�5RDG�VDIHW\�LV�LQGLFDWHG�E\�WKH�DQQXDO�QXPEHU�RI�IDWDOLWLHV��ZKLFK�YDULHV�EHWZHHQ����DQG�����7KHUHVSRQGHQWV�ZHUH�LQIRUPHG�WKDW�WKH�QXPEHU�RI�WULSV�PDGH�RQ�WKH�URDG�GXULQJ�D�\HDU�LV����PLOOLRQ�ZKLFK�PHDQV�WKDW�WKH�ORZHVW�QXPEHU�RI�IDWDOLWLHV������FRUUHVSRQGV�WR�WKH�DYHUDJH�VDIHW\�OHYHO�RQ'XWFK�URDGV�,W�PD\�RI�FRXUVH�EH�GRXEWHG�ZKHWKHU�WKH�UHVSRQGHQWV�ZHUH�DEOH�WR�GR�H[DFWO\�ZKDW�WKH�UHVHDUFKHUVDVNHG�WKHP��7ZR�URDGV�WKDW�GLIIHU�LQ�RQO\�WKH�WKUHH�DWWULEXWHV�PHQWLRQHG�DUH�SHUKDSV�KDUG�WRLPDJLQH��)RU�LQVWDQFH��LW�LV�OLNHO\�WKDW�GLIIHUHQFHV�LQ�WKH�QXPEHU�RI�IDWDO�DFFLGHQWV�DUH�FRUUHODWHGLQ�UHDOLW\�ZLWK�GLIIHUHQFHV�LQ�WKH�QXPEHU�RI�QRQ�IDWDO�DFFLGHQWV��'XWFK�GULYHUV�DUH�QRW�XVHG�WR�WROOSD\LQJ��H[FHSW�IRU�D�IHZ�EULGJHV�DQG�WXQQHOV�ZLWK�VPDOO�WUDIILF�IORZV�7KHUH�ZHUH������UHVSRQGHQWV�ZKR�DOO�DQVZHUHG�WKH�WHQ�TXHVWLRQV��1RQ�UHVSRQVH�ZDV�DEVHQW�VLQFHUHVSRQGHQWV�KDG�WR�DQVZHU�LQ�RUGHU�WR�EH�DEOH�WR�SURFHHG�WR�WKH�HQG�RI�WKH�TXHVWLRQQDLUH��DQGFRQVHTXHQWO\�UHFHLYH�WKHLU�SD\PHQW���7KH�QHFHVVLW\�WR�JLYH�D�UHVSRQVH�PD\�KDYH�KDG�DGHWHULRUDWLQJ�HIIHFW�RQ�WKH�TXDOLW\�RI�WKH�UHVSRQVHV�DQG�LQFUHDVHV�WKH�GHVLUDELOLW\�RI�FDUU\LQJ�RXW�DUHOLDELOLW\�FKHFN�
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7DEOH���(VWLPDWLRQ�UHVXOWV�IRU�WKH�EDVLF�PRGHO9DULDEOH (VWLPDWH 6WDQGDUG�HUURU7ROO ������� ������)DWDOLWLHV ������� ������7UDYHO�WLPH ������� ������/RJOLNHOLKRRG �����
,PSOLFDWLRQV�IRU�LQFRQVLVWHQW�FKRLFHV7KH�SUREDELOLW\�WKDW�WKH�UHVSRQGHQW�FKRRVHV�DOWHUQDWLYH���ZKHQ�DQVZHULQJ�TXHVWLRQV���DQG����FDQ�RQ�WKH�EDVLV�RI�WKH�HVWLPDWHG�FRHIILFLHQWV��EH�FRPSXWHG�IRU�HDFK�JURXS��7KHVH�SUREDELOLWLHV�DUHJLYHQ�LQ�FROXPQ���RI�7DEOH����7KH�SUHGLFWLRQV�ZLWK�UHVSHFW�WR�LQFRQVLVWHQW�DQG�FRQVLVWHQWO\�ULJKWDQG�ZURQJ�FKRLFHV�LPSOLHG�E\�WKHVH�SUREDELOLWLHV�DUH�JLYHQ�LQ�WKH�ODVW�WKUHH�FROXPQV�RI�WKLV�7DEOH�7KH\�DUH�FRPSDUHG�ZLWK�WKH�REVHUYHG�IUHTXHQFLHV�RI�WKHVH�WKUHH�SRVVLELOLWLHV�7DEOH���VKRZV�±�VRPHZKDW�VXUSULVLQJO\�±�WKDW�WKH�QXPEHU�RI�LQFRQVLVWHQW�FKRLFHV�LV�VPDOOHU WKDQSUHGLFWHG�E\�WKH�PRGHO��7KH�QXPEHU�RI�UHVSRQGHQWV�FKRRVLQJ�FRQVLVWHQWO\�WKH�DOWHUQDWLYH�WKDWWKH\�µUHDOO\¶�SUHIHU�LV�ODUJHU�WKDQ�SUHGLFWHG�IRU�DOO�ILYH�JURXSV��%RWK�FRQVLVWHQW�FKRLFHV�RFFXU�PRUH



��

IUHTXHQWO\�WKDQ�WKH�LQFRQVLVWHQW�FKRLFHV��ZKLFK�LV�DOVR�LQ�FRQWUDVW�ZLWK�WKH�SUHGLFWLRQ�RI�WKHPRGHO�
7DEOH���$FWXDO�DQG�SUHGLFWHG�IUHTXHQFLHV�RI�UHVSRQVHV�WR���DQG���*URXS &KRLFH�3URE ,QFRQVLVWHQW 7ZR�WLPHV�� 7ZR�WLPHV��� ���� 3UHGLFWHG ���� ���� ����$FWXDO ���� ���� ����� ���� 3UHGLFWHG ���� ���� ����$FWXDO ���� ���� ����� ���� 3UHGLFWHG ���� ���� ����$FWXDO ���� ���� ����� ���� 3UHGLFWHG ���� ���� ����$FWXDO ���� ���� ����� ���� 3UHGLFWHG ���� ���� ����$FWXDO ���� ���� ����
,I�WKH�SUHGLFWHG�SUREDELOLWLHV�RI�WKH�ORJLW�PRGHO�DUH�FRUUHFW��LW�LV�H[WUHPHO\�XQOLNHO\�WKDW�ZH�ZLOOREVHUYH�WKH�DFWXDO�IUHTXHQFLHV�RI�FRQVLVWHQWO\�ULJKW��LQFRQVLVWHQW�DQG�FRQVLVWHQWO\�ZURQJ�DQVZHUV�$�VLPSOH�WHVW�FDQ�EH�GHYHORSHG�RQ�WKH�EDVLV�RI�WKH�REVHUYDWLRQ�WKDW�WKH�QXPEHU�RI�LQGLYLGXDOVZLWK�LQFRQVLVWHQW�FKRLFHV�LV�DSSUR[LPDWHO\�D�QRUPDOO\�GLVWULEXWHG�YDULDEOH�ZLWK�H[SHFWHG�YDOXHQJ
SJ DQG�VWDQGDUG�GHYLDWLRQ��QJ
SJ
���SJ������ZKHUH�QJ GHQRWHV�WKH�QXPEHU�RI�UHVSRQGHQWV�LQJURXS�J DQG�SJ WKH�SUREDELOLW\�WKDW�D�UHVSRQGHQW�LQ�WKDW�JURXS�J FKRRVHV�WKH�ILUVW�DOWHUQDWLYH��)RUWKH�REVHUYHG�IUHTXHQFLHV�VLPLODU�FRPSXWDWLRQV�FDQ�EH�FDUULHG�RXW�ZLWK�VLPLODU�RXWFRPHV��2Q�WKHEDVLV�RI�WKHVH�WHVWV�ZH�KDYH�WR�UHMHFW�WKH�K\SRWKHVLV�WKDW�WKH�ORJLW�PRGHO�RI�7DEOH���JHQHUDWHV�WKHREVHUYHG�SDWWHUQ�RI�FRQVLVWHQW�DQG�LQFRQVLVWHQW�FKRLFHV�
,PSOLFDWLRQV�IRU�VHHPLQJO\�OH[LFRJUDSKLF�FKRLFHV7KHUH�DUH�WKUHH�SRVVLELOLWLHV�IRU�OH[LFRJUDSKLF�FKRLFH�EHKDYLRU��WKH�LPSRUWDQFH�DWWDFKHG�WR�HDFK�RIWKH�WKUHH�FKDUDFWHULVWLFV�PD\�GRPLQDWH�WKDW�DWWDFKHG�WR�WKH�WZR�RWKHUV��� +RZHYHU��LW�ZDV�QRWHG�LQVHFWLRQ���WKDW�WKH�VFRUHV�RQ�WKH�WKUHH�DVSHFWV�DUH�UHODWHG�WR�HDFK�RWKHU������LI�DOWHUQDWLYH���KDV�DEHWWHU�VFRUH�RQ�WROO��LWV�VFRUH�RQ�WKH�QXPEHU�RI�IDWDOLWLHV�LV�ZRUVH�DQG�YLFH�YHUVD������LI�DOWHUQDWLYH��KDV�D�EHWWHU�VFRUH�RQ�IDWDOLWLHV��LW�DOZD\V�KDV�D�EHWWHU�WKDQ�RU�HTXDO�VFRUH�RQ�WUDYHO�WLPH��DQG�YLFHYHUVD���(TXDO�VFRUHV�RFFXU�RQO\�IRU�WUDYHO�WLPH��7KLV�LPSOLHV�WKDW�VRPHRQH�ZKR�PDGHOH[LFRJUDSKLF�FKRLFHV�ZLWK�UHVSHFW�WR�WKH�QXPEHU�RI�IDWDOLWLHV�DOVR�PDGH�OH[LFRJUDSKLF�FKRLFHVZLWK�UHVSHFW�WR�WUDYHO�WLPH��7KH�FRQYHUVH�LV�QRW�WUXH��VRPHRQH�ZKR�PDNHV�OH[LFRJUDSKLF�FKRLFHVZLWK�UHVSHFW�WR�WUDYHO�WLPH�KDV�EHHQ�DVNHG�DW�OHDVW�RQFH�WR�FRPSDUH�WZR�DOWHUQDWLYHV�WKDW�GLG�QRWGLIIHU�LQ�WUDYHO�WLPH�7KH�SUHGLFWHG�IUHTXHQF\�RI�OH[LFRJUDSKLF�FKRLFHV�LV�WKH�SURGXFW�RI�WKH�SUREDELOLWLHV�RI�FKRRVLQJWKH�DOWHUQDWLYH�ZLWK�WKH�EHVW�VFRUH�RQ�WKH�FKDUDFWHULVWLFV�FRQFHUQHG�LQ�HDFK�UHOHYDQW�FDVH��)RU�WROODQG�IDWDOLWLHV�DOO�FDVHV�DUH�UHOHYDQW��IRU�WUDYHO�WLPH�WKH�QXPEHU�RI�UHOHYDQW�FDVHV�GHSHQGV�RQ�WKHJURXS�WR�ZKLFK�WKH�UHVSRQGHQW�EHORQJV��7DEOH���FRPSDUHV�WKHVH�SUHGLFWLRQV�ZLWK�REVHUYHG�FKRLFHIUHTXHQFLHV�
�� ,W�LV�XQOLNHO\�WKDW�WROO��WUDYHO�WLPH�DQG�WKH�QXPEHU�RI�IDWDOLWLHV�DUH�YDOXHG�SRVLWLYHO\�



��

7DEOH���$FWXDO�DQG�SUHGLFWHG�IUHTXHQFLHV�RI�OH[LFRJUDSKLF�FKRLFHV*URXS 7ROO )DWDOLWLHV�DQG7UDYHO�WLPH 7UDYHOWLPH� 3UHGLFWHG ������� ������� �������$FWXDO ������� ������� �������� 3UHGLFWHG ������� ������� �������$FWXDO ������� ������� �������� 3UHGLFWHG ������� ������� �������$FWXDO ������� ������� �������� 3UHGLFWHG ������� ������� �������$FWXDO ������� ������� �������� 3UHGLFWHG ������� ������� �������$FWXDO ������� ������� �������
7KH�WDEOH�VKRZV�WKDW�WKH�REVHUYHG�IUHTXHQF\�RI�OH[LFRJUDSKLF�FKRLFHV�LV�PXFK�ODUJHU�WKDQSUHGLFWHG�E\�WKH�ORJLW�PRGHO��,QGHHG��WKH�GLIIHUHQFH�LV�VR�ODUJH�WKDW�D�VWDWLVWLFDO�WHVW�VHHPVVXSHUIOXRXV��3UHGLFWHG�DQG�DFWXDO�IUHTXHQFLHV�RI�OH[LFRJUDSKLF�FKRLFH�EHKDYLRU�RQ�WUDYHO�WLPH�DUHDOZD\V�ODUJHU�WKDQ�RU�HTXDO�WR�WKRVH�LQ�ZLWK�UHVSHFW�WR�IDWDOLWLHV��ZKLFK�LV�LQ�DFFRUGDQFH�ZLWK�WKHGLVFXVVLRQ�JLYHQ�DERYH��7KH�REVHUYHG�IUHTXHQFLHV�DUH�HTXDO�IRU�JURXS����ZKLFK�LV�WKH�RQH�LQZKLFK�UHVSRQGHQWV�DUH�RQO\�RQFH�FRQIURQWHG�ZLWK�D�FKRLFH�VLWXDWLRQ�LQ�ZKLFK�WKH�WUDYHO�WLPHV�RIWKH�WZR�DOWHUQDWLYH�URXWHV�DUH�HTXDO�WR�HDFK�RWKHU�
7ZR�H[SODQDWLRQV7KHUH�DUH�WZR�SRVVLEOH�H[SODQDWLRQV�IRU�WKH�ILQGLQJV�RI�WKLV�VHFWLRQ��7KH�ORZ�IUHTXHQF\�RIGLIIHUHQW�FKRLFHV�IRU�TXHVWLRQV���DQG����PD\�EH�FDXVHG�E\�WKH�IDFW�WKDW�UHVSRQGHQWV�UHPHPEHUWKHLU�VHFRQG�FKRLFH�ZKHQ�PDNLQJ�WKH�WHQWK��� ,Q�RUGHU�WR�LQFRUSRUDWH�WKLV�SRVVLELOLW\�LQ�WKH�PRGHO�ZH�VLPSO\�DGG�WKH�VHFRQG�FKRLFH�DV�DQ�H[SODQDWRU\�YDULDEOH�LQ�WKH�ORJLW�H[SUHVVLRQ�IRU�WKH�WHQWKFKRLFH��� :H�GR�WKLV�E\�DGGLQJ�D�QHZ�YDULDEOH��FDOOHG�F���WR�WKH�OLQHDU�XWLOLW\�IXQFWLRQ�����ZKHQ�LWUHIHUV�WR�WKH�WHQWK�FKRLFH��,I�DOWHUQDWLYH���ZDV�SUHIHUUHG�LQ�WKH�VHFRQG�FKRLFH��F� ���RWKHUZLVHF� ����(VWLPDWLRQ�UHVXOWV�RI�WKLV�DOWHUQDWLYH�PRGHO�DUH�SUHVHQWHG�LQ�7DEOH���LQ�WKH�FROXPQLQGLFDWHG�ZLWK�µPHPRU\¶��7KH�FRHIILFLHQW�IRU�FKRLFH���� F���LV�SRVLWLYH�DQG�VLJQLILFDQW�DVH[SHFWHG��7KHUH�DUH�RQO\�VPDOO�FKDQJHV�LQ�WKH�RWKHU�FRHIILFLHQWV��DQG�WKHUH�LV�D�ODUJH�LQFUHDVH�LQWKH�ORJOLNHOLKRRG�:LWK�UHVSHFW�WR�WKH�OH[LFRJUDSKLF�FKRLFHV�ZH�PD\�K\SRWKHVL]H�WKDW�WKHUH�DUH�ODWHQW�FODVVHV�RIUHVSRQGHQW�ZLWK�OH[LFRJUDSKLF�SUHIHUHQFHV�UHIHUULQJ�WR�HDFK�RI�WKH�WKUHH�FKDUDFWHULVWLFV��� /HW�SLEH�WKH�SUREDELOLW\�WKDW�D�UHVSRQGHQW�LV�OH[LFRJUDSKLF�ZLWK�UHVSHFW�WR�WKH�L�WK�FKDUDFWHULVWLF��:HGHILQH�G� DV�WKH�����YDULDEOH�WKDW�LQGLFDWHV�WKDW�D�UHVSRQGHQW�PDGH�OH[LFRJUDSKLF�FKRLFHV�ZLWKUHVSHFW�WR�WROO�DQG�G� DV�WKH�DQDORJRXV�YDULDEOH�WKDW�LQGLFDWHV�OH[LFRJUDSKLF�FKRLFHV�ZLWK�UHVSHFWWR�WKH�QXPEHU�RI�IDWDOLWLHV��$�WKLUG�LQGLFDWRU��G���HTXDOV���LI�WKH�UHVSRQGHQW�PDGH�OH[LFRJUDSKLF
�� 1RWH�WKDW�WKLV�GRHV�QRW�QHFHVVDULO\�LPSO\�WKDW�WKH�UHVSRQGHQWV�PDGH�D�FKRLFH�WKDW�LV�LQ�DFFRUGDQFH�ZLWK�WKHLUSUHIHUHQFHV��,W�LV�RQO\�DVVXPHG�WKDW�WKH\�ZDQW�WR�EH�FRQVLVWHQW�LQ�WKHLU�FKRLFH�EHKDYLRU��6HH�$ULHO\�HW�DO����������� ,QFOXVLRQ�RI�D�ODJJHG�GHSHQGHQW�YDULDEOH�GRHV�QRW�LQGXFH�LQFRQVLVWHQF\�LQ�HVWLPDWLRQ�VLQFH�WKH�HUURUV�LQ�WKH�FKRLFHSURFHVV�DUH�DVVXPHG�WR�EH�LQGHSHQGHQW�IRU�HDFK�FKRLFH��6HH�7UDLQ���������� 7KH�ODWHQW�FODVV�DSSURDFK�LV�IUHTXHQWO\�XVHG�LQ�PDUNHWLQJ��VHH�H�J��.DPDNXUD�DQG�5XVVHOO��������DQG�:HGHO�DQG'H�6DUER���������7KH�PRGHO�XVHG�KHUH�LQ�ZKLFK�WKH�FODVVHV�UHIHU�WR�UHVSRQGHQWV�DOZD\V�FKRRVLQJ�DQ�DOWHUQDWLYH�WKDWLV�EHVW�ZLWK�UHSVHFW�WR�RQH�FKDUDFWHULVWLF��LV�DOVR�UHODWHG�WR�GLVFUHWH�FKRLFH�PRGHOV�ZLWK�PLVFODVVLILFDWLRQ��VHH+DXVPDQ�HW�DO���������



��

FKRLFHV�ZLWK�UHVSHFW�WR�WUDYHO�WLPH��EXW�QRW�ZLWK�UHVSHFW�WR�WKH�QXPEHU�RI�IDWDOLWLHV��$�UHVSRQGHQWPD\�UHSRUW�OH[LFRJUDSKLF�FKRLFHV�EHFDXVH�VKH�EHORQJV�WR�WKH�FODVV�FKDUDFWHUL]HG�E\�WKDW�EHKDYLRU�EXW�DOVR�EHFDXVH�VKH�PDNHV�FKRLFHV�DFFRUGLQJ�WR�WKH�EDVLF�ORJLW�PRGHO�ZKLFK�E\�FKDQFH�KDSSHQ�WREH�OH[LFRJUDSKLF��7KH�UHVSRQGHQWV�WKDW�EHORQJ�WR�WKH�FODVV�PDNLQJ�OH[LFRJUDSKLF�FKRLFHV�ZLWKUHVSHFW�WR�WUDYHO�WLPH�DUH�VXSSRVHG�WR�DFW�LQ�DFFRUGDQFH�ZLWK�WKH�ORJLW�PRGHO�IRU�WKRVH�FKRLFHV�LQZKLFK�WKH�WZR�DOWHUQDWLYH�GR�QRW�GLIIHU�LQ�WUDYHO�WLPH��:H�GHILQH�$ DV�WKH�VHW�RI�WKH�FKRLFHVLWXDWLRQV�WKDW�GR�QRW�GLIIHU�LQ�WUDYHO�WLPH�DQG�OHW�SL GHQRWH�WKH�SUREDELOLW\�RI�WKH�L�WK�FKRLFH�PDGHE\�WKH�UHVSRQGHQW�LPSOLHG�E\�WKH�ORJLW�PRGHO��7KH�OLNHOLKRRG�O RI�WKH�FKRLFHV�PDGH�E\�WKH�DUHVSRQGHQW�FDQ�QRZ�EH�GHILQHG�DV� � ���  � ������� ��
������� ������� L L$L L SSGGGGO SSSSSS ���,I�DOO��LV DUH�HTXDO�WR����WKLV�UHGXFHV�WR�WKH�OLNHOLKRRG�RI�WKH�EDVLF�ORJLW�PRGHO��(VWLPDWLRQ�UHVXOWVRI�WKLV�PRGHO�ZLWK�OH[LFRJUDSKLF�FODVVHV�DUH�DOVR�UHSRUWHG�LQ�7DEOH����LQ�WKH�FROXPQV�LQGLFDWHG�DVµ/H[��&ODVVHV¶��:H�ILQG�VLJQLILFDQW�FRHIILFLHQWV�IRU�DOO�WKUHH�FODVVHV��7KH�ODUJHVW�OH[LFRJUDSKLFFODVV�DUH�UHVSRQGHQWV�ZKR�DOZD\V�FKRRVH�WKH�DOWHUQDWLYH�WKDW�LV�VDIHVW��$SSUR[LPDWHO\�����RI�WKHUHVSRQGHQWV�DOZD\V�FKRRVH�WKH�DOWHUQDWLYH�ZLWK�WKH�ORZHVW�WROO��7KHUH�LV�DOVR�D�VPDOO�FODVV�RIUHVSRQGHQWV�WKDW�LV�OH[LFRJUDSKLF�ZLWK�UHVSHFW�WR�WUDYHO�WLPH��7KH�FRHIILFLHQWV�IRU�WROO��QXPEHU�RIIDWDOLWLHV�DQG�WUDYHO�WLPH�LQ�WKH�ORJLW�PRGHO�DUH�QRZ�ODUJHU��7KHVH�UHVXOWV�DUH�FORVH�WR�WKRVHUHDFKHG�ZKHQ�WKH�OH[LFRJUDSKLF�UHVSRQGHQWV�DUH�UHPRYHG�IURP�WKH�VDPSOH��7KHUH�LV�D�VXEVWDQWLDOLQFUHDVH�LQ�WKH�ORJOLNHOLKRRG�7KH�WZR�FKDQJHV�LQ�WKH�PRGHO�VSHFLILFDWLRQ�FDQ�DOVR�EH�FRPELQHG��(VWLPDWLRQ�UHVXOWV�IRU�WKLVDOWHUQDWLYH�VSHFLILFDWLRQ�DUH�UHSRUWHG�LQ�WKH�ODVW�WZR�FROXPQV�RI�7DEOH����7KH�FRHIILFLHQW�IRUFKRLFH���QRZ�KDV�D�VPDOOHU�YDOXH��7KH�UHDVRQ�LV�WKDW�WKH�UHVSRQGHQWV�EHORQJLQJ�WR�WKHOH[LFRJUDSKLF�FODVVHV�DOO�PDNH�LGHQWLFDO�FKRLFHV�LQ�VLWXDWLRQV���DQG�����(VWLPDWLRQ�UHVXOWV�VXJJHVWWKDW�WKLV�HIIHFW�RI�WKH�OH[LFRJUDSKLF�FODVVHV�LV�LQVXIILFLHQW�WR�H[SODLQ�WKH�ORZ�IUHTXHQF\�RI�GLIIHUHQWFKRLFHV�LQ�VLWXDWLRQ���DQG����FRPSOHWHO\�

7DEOH���(VWLPDWLRQ�UHVXOWV�IRU�VRPH�H[WHQVLRQV�RI�WKH�EDVLF�PRGHO0RGHO����: 0HPRU\ /H[��&ODVVHV 0HP��/H[��&O�9DULDEOH�; (VWLPDWH 6�H� (VWLPDWH 6�H� (VWLPDWH 6�H�7ROO ������ ����� ������ ����� ������ ������)DWDOLWLHV ������� ����� ������� ����� ������� ������7UDYHO�WLPH ������� ����� ������� ����� ������� ������&KRLFH�� ���� ���� ���� ����/H[��7ROO ������ ����� ������ ������/H[��)DW� ����� ����� ����� �����/H[��7UDY��WLPH ������ ����� ������ ������/RJOLNHOLKRRG ����� ����� �����
7KH�DOWHUQDWLYH�PRGHO�WKDW�FRPELQHV�WKH�PHPRU\�HIIHFW�DQG�WKH�OH[LFRJUDSKLF�FODVVHV�ILWV�WKHDFWXDO�IUHTXHQFLHV�RI�OH[LFRJUDSKLF�FKRLFHV�DQG�GLIIHUHQW�FKRLFHV�LQ�VLWXDWLRQV���DQG����PXFKEHWWHU�WKDQ�GRHV�WKH�EDVLF�ORJLW�PRGHO��7KLV�LV�QRW�WRR�VXUSULVLQJ��JLYHQ�WKDW�WKH�HVWLPDWHG�YDOXHVRI�������� DQG���������DUH�URXJKO\�HTXDO�WR�WKH�DYHUDJH��RYHU�WKH�ILYH�JURXSV��DFWXDO�IUHTXHQFLHVRI�OH[LFRJUDSKLF�FKRLFHV�ZLWK�UHVSHFW�WR�WROO��QXPEHU�RI�IDWDOLWLHV�DQG�WUDYHO�WLPH��UHVSHFWLYHO\�0RUHRYHU��WKH�LQFOXVLRQ�RI�WKH�PHPRU\�HIIHFWV�UHGXFHV�WKH�GLVFUHSDQF\�EHWZHHQ�DFWXDO�DQGSUHGLFWHG�IUHTXHQF\�RI�GLIIHUHQW�FKRLFHV�LQ�WKH�WZR�LGHQWLFDO�VLWXDWLRQV��7KLV�LV�VKRZQ�LQ�7DEOH���



��

,Q�FRPSXWLQJ�WKH�SUHGLFWHG�IUHTXHQFLHV�WKH�UHVSRQGHQW¶V�FKRLFH�LQ�VLWXDWLRQ���LV�XVHG�LQ�RUGHU�WRFRPSXWH�WKH�SUREDELOLW\�RI�WKH�FKRLFH�PDGH�LQ�VLWXDWLRQ�����,W�LV�FOHDU�IURP�WKH�7DEOH�WKDWHVSHFLDOO\�WKH�IUHTXHQF\�RI�FKRRVLQJ�WZR�WLPHV�WKH�DOWHUQDWLYH�ZLWK�WKH�KLJKHVW�SUREDELOLW\�RIEHLQJ�FKRVHQ�LQ�VLWXDWLRQ���LV�SUHGLFWHG�PXFK�EHWWHU�QRZ��7KH�IUHTXHQF\�RI�LQFRQVLVWHQW�FKRLFHV�LVQRZ�XQGHUSUHGLFWHG��ZKHUHDV�WKDW�RI�FKRRVLQJ�WZR�WLPHV�WKH�DOWHUQDWLYH�ZLWK�WKH�VPDOOHVWSUREDELOLW\�RI�EHLQJ�FKRVHQ�LQ�VLWXDWLRQ���LV�RYHUSUHGLFWHG���
7DEOH���$FWXDO�DQG�SUHGLFWHG�IUHTXHQFLHV�RI�UHVSRQVHV�WR���DQG����LQ�WKH�PRGHO�ZLWKPHPRU\�DQG�OH[LFRJUDSKLF�FODVVHV*URXS &KRLFH�3URE ,QFRQVLVWHQW 7ZR�WLPHV�� 7ZR�WLPHV��� ���� 3UHGLFWHG ���� ���� ����$FWXDO ���� ���� ����� ���� 3UHGLFWHG ���� ���� ����$FWXDO ���� ���� ����� ���� 3UHGLFWHG ���� ���� ����$FWXDO ���� ���� ����� ���� 3UHGLFWHG ���� ���� ����$FWXDO ���� ���� ����� ���� 3UHGLFWHG ���� ���� ����$FWXDO ���� ���� ����
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